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TO MY COLLABORATORS.

On this day my resignation as Director of the Geological Survey
takes effect. Under different organizations I have had charge of the
work for twenty-five years. In the beginning it was largely explora-
tory, but gradually, as the Survey expanded, it became more and more
administrative, affording less time for research. The changes made in
the personnel of the Survey have not been great, but steadily the
scientific corps has been enlarged. Some of my old associates have
been called to more responsible positions; the others who areliving are
still with me, and they have sacrificed the advantages of promotion that
they might give their energies wholly to original research. In this
severance of our relations, made necessary by painful disability, I can,
not, refrain from an expression of profound gratitude for the loyal
and loving aid which they have given me, ever working together with
zeal and wisdom to add to the sum of human knowledge. The roster
of these honored men is found in ten-score volumes of contributions to
knowledge and fifty-score maps familiar to the scholars of the world,’
and their names need no repetition here. And yet there are five who
must have special mention from the fact that their relations to myself
were most intimate, )

Mr. James Stevenson, my first executive officer, is dead, but the
memory of his fidelity is green.

Mr. James O. Pilling, first my stenographer, then chief clerk, and
finally associate in scientific work, will too soon retire with the laurels
of scholarly achievement.

Mr. A, H. Thompson was my eompanion in youth and my first asso-
ciate in exploration, and his courage was my support in the solitude.

Mr. Grove Karl Gilbert, my companion in early studies, my associate
for many years, and chief geologist for a lengthened term, has ever
been my wise adviser.

Mr. Chas. D. Walcott, my friend, my collaborator, and the chief geol-
ogist of the Survey for the past two years, remains as its able Director.

And still another must be mentioned. Mr. J. K. Hillers was with me
in the wilderness life of early years, and gave me aid in stemming the
river torrents; as a gatherer of the sun-painted scenes of the Western
‘World he has enriched the publications of the Survey.

May the achievements of the past be crowned with the higher achieve-
ments of the future!

‘With feelings of deep endearment, I say good-bye.

J. W. POwELL.

‘WASHINGTON, June 30, 1894.
7
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FIFTEENTH ANNUAL REPORT OF THE UNITED
STATES GEOLOGICAL SURVEY.

By J W Powswrw, Direcror.

PLAN OF WORK FOR THE FISCAL YEAR 1893-'94.

The work of the Geological Survey is performed under the
direction of the Secretary of the Interior. At the beginning
of each fiscal year a plan of operations for such year is pre-
pared by the Director. and laid before the Secretary. This, if
approved by him, becomes in effect the general order for the
year’s work.

The plan of operations for the fiscal year 1893-'94 was
submitted by the Director to the honorable the Secretary of
‘the Interior, May 4, 1893, and was approved by him June 16,
1893. The following is that plan as approved, in accordance
with which the work covered by this report was performed:

APPROPRIATIONS.

The sundry civil appropriations act for the fiscal year
1893794 appropriates for the work of the U. S. Geological
Survey the sum of $414,100. Separate amounts are by the
terms of the act set apart for specific branches of work and for

the salaries of persons connected with these branches. For
9
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convenience of reference these separate appropriations are
here brought together and classified as follows:

For pay of skilled laborers, etc.... ... ... ccoeiiimmmiriiiininnanaio. $13, 000
Tor topographlC SUTVeYS ...  .ooovoo o0 ceoieomiiaaanaaaeae $200, 000 )
¥or pay of 2 geographers and 2 topographers _... ..._......... 9,200 .

Total appropriation for topographic work................ R, 209, 200
For geological SUPVeYS.... ... .o oiiiiiiiiiiiiiiiiiaa. .. 70,000
For pay of 4 geologists........ ... ... .iiiiliiiiiiiiiill 13, 700

Total appropriation for geologic work ............... ... .. _...... 83, 700
For paleontologie researches. ... . ... ... .. ... . ...... 10, 000
For pay of two paleontologwsts.... ... ... ... ... ... 4, 000

Total for paleontologie work...... ........... e e 14, 000
For chemical and physical 1esearches ._... e 5, 000
For pay of one chemust... ... ... .. ... ... ..o il L. 3,000

Total for chemteal work.......... ... ...l ...l L.l 8, 000
For preparation of llustrations_....... ... ... ... ... ....... 13, 000
For preparation of 1eport on mineral resources ..... ... ... ... 12, 000
For purchase of books and distribution of docaments._ ... ... ...__..____. 2,000
For engraving and printing maps...... ... .. . Lieioiaiiiiail aaal. 55, 000
001 ) 1 4, 200

e . 414,100

Furthermore, there is appropriated in the same act for
engraving, printing, and binding publications of the Geolog-
ical Survey $35,000, this sum to be disbursed, not by the
Gieological Survey, but by the Public Printer.

The items are as follows:

For engraving illustrations for report of Director ... ... ....... .......... $5, 000
Yoir engraving 1llustrations for monographs and bulletmms..._......._...... 10, 000
For printing and binding monographs and bulletins . ... ..... ......... 20, 000

7 1 35, 000

Lastly, the legislative, executive, and judicial appropria-
tions act for 1893-'94 appropriates for the Geological Survey
$45,540, in two items, as follows -

For salanies of Director, executive officer, cluef clerk, chmef disbursing clerk,
librarian, and photographer, together with clerks, messengers, watchmen,

and others, to the number of 30 persons iz all ... ... ... ... ...... $35, 540
B 0v) U Y Y e e et e eeeeeiee aeees 10, 000
8 7 R 15 38 12 |

Thus the aggregate appropriation for the Geological Sur-
vey for the fiscal year 1893-'94 is $494,640.
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TOPOGRAPHY.

The amount appropriated for topographic work is $200,000.
By the terms of the law it is provided—

First, That $60,000 shall be expended for topographic work
west of the ninety-seventh meridian in the States of North
Dakota, South Dakota, Nebraska, Kansas, and Texas, and the
territory of Oklahoma.

Second, That at least $70,000 shall be expended for topo-
graphic work west of the one hundred and third meridian.

Third, That $70,000 may be expended for work east of the
ninety-seventh meridian. -

It is proposed that the work east of the ninety-seventh
meridian shall continue, as heretofore, under the direction of
Mr. Henry Gannett; that all work west of the one hundred and
third meridian shall continue, as heretofore, under the direction
of Mr. A. H. Thompson; and that of the $60,000 appropriated
for work in the two Dakotas, Nebraska, Kansas, Texas, and
Oklahoma, one-half shall be expended for work under the
direction of Mr. Henry Gannett, and one-half under the
direction of Mr. A. H. Thompson, as heretofore. Thus there
will be allotted for the work of the Eastern Division, under Mr.
Gannett’s direction, $100,000, two sets of accounts to be kept,
one of $70,000 and one of $30,000; and for the Western
Division, under Mr. Thompson’s direction, $100,000, two sets
of accounts to be kept, one of $70,000 and one of $30,000.

In addition to these sums there is appropriated for the sala-
ries of a chief geographer, one geographer, and two topog-
raphers, an aggregate sum of $9,200. Three of the persons
to whom these stated salaries are to be paid, aggregating
$7,200, are assigned to the Eastern Division, and one, with a
salary of $2,000, to the Western Division. Thus the total
allotment for the Eastern Division for all expenses in field and
office will be $107,200, and for the Western Division $102,000.

Herewith is transmitted a map of the United States on which
areas already mapped are shown by a blue tint, and those
which it is proposed to survey during the coming year by a

"»‘Ylhi ‘.
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pink tint. The distribution of the appropriation for topog-
raphy, in three grand divisions, Eastern, Central, and West-
ern, in accordance with the law, is also shown on this map,
The Eastern Division comprises the area east of the ninety-
seventh meridian; the Western Division, that lying west of the
one hundred and third meridian; and the Central Division, an
area lying for the most part between these two.

The following abstract of allotments is followed by a detailed
explanation of work contemplated:

Abstract of allotments for topography for 1893-'94.

I —EASTERN DIVISION.

State, ete. Parties Eastern. Middle ; Western. Total.
Northeastern section : (
New York................ 10 parties .| $25, 000 ‘ .................... $25, 000
Vermont ... ......_..... 1 party... 5,000 .o iooieaii 3, 000
New Hampshire .......... 1 party. .. 5, 000 [RUURURTU) TR 5, 000
Southeastern section :
Tennessee ... ........-... 1 party... 5,000 .. ool 5, 000
West Virginia............ 1 party... 5,000 |... .o feeaiL 5, 000
North Carolng...........| 1 party... 5,000 [ooeenioiil]oaan il 5, 000
Central saction.
Minnesota................ 1 party... 5,000 |.oeviii] i e 5, 000
North Dakota ...... ... lparty...|.......... $5.000 |.......... 5,000
South Dakota ......._.... Iparty...|.......... 5,000 (..oo. ... 5,000
Nebragka ........_........ 2 partics .j.......... 12,000 {..coon oot 12, 000
Kansas .......... ....... 1party...|..coo..... 2,000 ... ... 2, 000
Oklahoma................ lparty. .|e.co.eo... 6,000 |.......... 6, 000
Administration, disbursement,|. ... ._...... 15,000 |ooooioii] i e 15, 000
office force, etec. | ¢ i
Unallotted ... . .. .. . .| ... ... 7,200 (... ... oo - 7,200
() B | ....... ! 77, 200 { 30, 000 ] .......... 107, 200
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Abstract of allotments for topography for 1893-94—Continued.

II ~WESTERN DIVISION.

State, ete TParties ' Xastern. Middle. Western. j Total
California........... ... ..... 5 parties ..I! .................... $22, 500 } $22, 500
Colorado ...... . ... ........] 2parties ..|...... ...l..... ... 8000| 8,000
Idaho...__......... e 1party-..oleaeao.o.n [ 5, 000 5, 000
Oregon._ __...................]2parties ... . ... ... .. 6, 000 6, 000
South Dakota ........_....._.| 2 parties .. /... .. _. $7,000 j......... 7, 000
4 S & T T 3 parties ..\ ... ... 15,000 ... . ... 13, 000
Washington.................. Lparty.coo|oomnnoaalenoan cnns 4, 500 4, 500
Wyoming _......... ......._. 2 parties . il RERREEIEE 8, 000 8, 000
Stream gaging ............_.. . 1, 000 3, 000 4, 000
Administration, disbursement, { ...................... 5, 000 10, 000 15, 000

office force, ete. I [
Unallotbed . .oooooocooo. .. .- ‘. ...................... 2, 000 5,000 | 17,000
Total. e emeemeeeeonn ]‘ ...................... 30,000 [ 72,000 | 102,000

PLANS FOR TOPOGRAPHIC WORK OF THE EASTERN DIVISION, UNDER
THE DIRECTION OF MR. HENRY GANNETT.

This work has heretofore been organized in three sections:
the northeastern, in charge of Mr. H. M. Wilson; the south-
eastern, in charge of Mr. Gilbert Thompson; and the central,
in charge of Mr. J. H. Renshawe. It is proposed to continue
this plan of organization.

New York.—The State of New York has recently appropri-
ated $24,000 for cooperation with the U. 8. Geological Survey
in topogmphlc work, and has made this appropriation imme-
diately available. 1t is accordingly proposed to commence
work in that State upon an extensive scale on the first of May
and, throughout the season, to employ one party for primary
triangulation and nine parties for topography. The triangula-
tiou party will first execute such work as is needful for control-
ling areas to be surveyed during the coming season, and will
then be occupied in extending triangulation for future work.
The topographic parties will survey the following areas :

A Two sheets on the northern boundary of the State west-
ward from Lake Champlain.

Fhyey

i
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B. Three sheets in the Adirondack region westward from
Lake Champlain.

C. Complete the Salem sheet and the two sheets north of it.

D. Complete the two sheets remaining in the valley of the
Hudson east of the Catskills.

E. Five sheets upon the east shore of Lake Ontario, in the
neighborhood of Watertown. '

F. The two sheets which include Oneida Lake.

G. The Ithaca and Elmira sheets.

H. The Buffalo and Niagara Falls sheets and the sheet east
of the latter. '

This makes a total of twenty-two sheets to be surveyed,
either wholly or in part, and for this it is proposed to allot
$25,000.

Vermont.—On the first of July it is proposed to put a party

. in southwestern Vermont to survey two sheets lying west and

southwest of Rutland. The allotment recommended for this
work is $5,000.

New Hampshire—At the same time it is proposed to put a
party in New Hampshire to continue southward the survey of
the White Mountain region. The allotment recommended for
this work is $5,000.

Tennessee—One party will work in Tennessee and survey
the two sheets west of the Briceville sheet. Proposed allot-
ment for this work, $5,000.

West Virginia.—Two parties will work in West Virginia and
revise the Tazewell and Grundy sheets. Proposed allotment
for this work, $5,000.

North Carolina—One party will complete certain partially
surveyed sheets in North Carolina; another will complete the
revision of the Nantahala sheet, and if possible will revise the
Cowee sheet, in the mountain region of North Carolina. Pro-
posed allotment for this work, $5,000.

Minnesota.—The Mesabi Range of Minnesota is a region of
growing economic importance, and it is accordingly proposed
to begin work there with one party and prosecute it as far as
possible. For this work is recommended an allotment of
$5,000.
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North Dakota—One party will continue work in the James
River valley and the hill country to the westward. Proposed
allotment, $5,000.

South Dakota.—One party will continue the survey of the
James River valley. Proposed allotment, $5,000.

Nebraska—Two parties will work in the valley of the Platte
River, one to the north and one to the south of the river.
Proposed allotment, $12,000.

Kunsas—One party will complete the survey of that part of
the State lying east of the one-hundredth meridian. Pro-
posed allotment, $2,000.

Oklahoma.—One party will complete the survey of the origi-
nal territory. Proposed allotment, $6,000.

For the expenses of administration, supervision, dishurse-
ment, and for clerical and office forces, it is recommended that

there be allotted $15,000, leaving unallotted for unforeseen and -

contingent expenses the sum of $7,200.

The amounts thus recommended are to be taken as tentative
and subject to more or less important changes as need therefor
shall appear. It is believed, however, that they are sufficiently
ample to leave a balance for some winter work and for renew-
ing field work next spring as soon as the weather shall permit.

PLANS FOR TOPOGRAPHIC WORK OF THE WESTERN DIVISION,
UNDER THE DIRECTION OF MR. A. H. THOMPSON

It is proposed to carry on topographic work in eight States,
as follows:

California.—Five parties will be employed in three districts,
two to continue the work in the Gold Belt region, one to com-
plete the atlas sheets in the vicinity of San Francisco, and two
to continue work in the vicinity of Los Angeles and San Ber-
nardino. The allotment proposed for this work is $22,500.

Colorado.—1t is proposed to employ two parties to continue
the detailed surveys of the Aspen mining district and to extend
work northward from the Crested Butte and Anthracite atlas
sheets, and for this work to allot $8,000.

Idaho.—T1t is proposed to employ one party to complete the
Idaho Basin atlas sheet, to survey the Weiser sheet, and to

e
s,
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extend triangulation into the unmapped area, and for this work
to allot $5,000.

Oregon—lt is proposed to cmploy two parties to complete the
Grant Pass atlas sheet and to extend the work northward from
the present surveyed area about Roseburg, and to allot for
this work $6,000.

South Dakota—It is proposed to continue with two parties
the surveys in the Black Hills region and, if possible, to com-
plete the Hill City sheet, allotting for this purpose $7,000.

Texas.—1It is proposed to carry on work with three parties
in two localities, one in the Rio Grande valley south of the
thirty-first parallel and between the one hundred and third and
one hundred and sixth meridians, and the other between the
thirty-first and thirty-third parallels, west of the present sur-
veyed area. Proposed allotment for this work, $15,000.

Washington—It is recommended that one party be employed
in mapping in the vicinity of Seattle, and that for it there be
allotted $4,500. . ’

Wyoming—Work is proposed to be done in two localities:
first, in the forest reservation east of Yellowstone Park, and
second, westward from Laramie, adjoining work previously
done. Allotment recommended for this work, $8,000.

In addition to the foregoing, it is proposed to continue in a
small way the gaging of streams hitherto carried on, and to
aliot therefor the sum of $4,000.

For expenses of administration, supervision, and disburse-
ment, and for clerical and office foree, it is recommended that
there be allotted $15,000, leaving unallotted for unforeseen and
contingent expenses the sum of $7,000.
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The total appropriation for geologic work for 1893-'94 is
$83,700, as shown on page 10 of this report. The following
abstract of proposed allotment for the different sections of
work is followed by a detailed explanation of the plans:

Parties.

Executive office of geologist in charge ... ... ... ... ...
N. 8. Shaler (Massachusetts) . ... ... ... ciieiem s i e
B. K. Emerson (Massachusetts) ... ... . . .. ... . ... ... ...........
T. N. Dale (New York and Vermont)....._........ N
J. B, Wolff (NeW Jersey) «ocu oot it iiee coe e e eeie e e
G. H. Williams (northeastern Maryland) _... .. ... . ... ... ... .....
M. R. Campbell (Virginia) ... . .. .eiei i e
A, Keith (Tennessee) ... .. .o oo ot e o e e e e
C. W, Hayes (Georgia, Alabama, and Tennessee).... .........._..........
W. B, Clark (Eastern Maryland and New JerSey) -c.ceecooeocnveaacnomon
G. H. Eldridge (Florida) ... ... i iaa et e
C. R. Van Hise (Lake Superior) ...........coceeiiiiameiiiiaaannaan.
G. K. Gilbert (Colorado and New Mexico) ... ... .......coo. . viiuano...
T. C. Chamberlin (Illinods) .. ... ... . . . . coio e,
C. R. Prosser (Kans8as) - .. . ucoueaamn oom i et et e e e
A. Hague (Wyoming) ... ... ... ittt
J. P Iddings (Wyoming) ... oo e e
W. H. Weed (Montana) ... . ... . o i e i
G. H. Eldridge (Wyoming) ... .. .. .. .ot iaaan
C. W, Cross (Colorado) . ... .oun o i e e et
J. 8. Diller (Oregon and northern California) ... _..._..........._.......
B. Willis (Washington) ... .. e,
H. W. Turner (California). ... .. ..o i nnn
W. Lindgren (California) ... ... ___ .. ... .. ..............
A. C. Lawson (Californmia) . ... ... .o i i i
Unallotted ... . . . i i it et ceieaanaan

Allotments.

$8, 800
2,500
500
2, 500
500
500
3, 000
3,100
3, 300
400
3,700
7, 000
8, 400
2, 250
400
5, 600
1,400
3,200
1, 600
5,300
6, 600
4,700
3,400
2,800
400
2, 450

83, 700

EXECUTIVE OFFICE, ETC.

It is recommended that for the salary and expenses of the
geologist in charge of geology and paleontology, Mr. C. D.
Walcott, for the salary and expenses of Mr. C. D. Davis, assist-
ant geologist and special disbursing agent, and for the salary

of Mr.W. F. Morsell, clerk to the geologist in charge and gen-

15 ¢GeoL—2
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eral clerk of the Division of Geology, there be allotted the sum
of $8,800
NEW ENGLAND DIVISION

This region covers the New England States, the Adirondack
Mountains, and the counties east of the Hudson in New York
It is proposed that three parties carry on work in this field, as
follows

Shaler party —This party will continue the mapping of the
Pleistocene geology in the States of Connecticat and Maine,
and office work on the Pleistocene maps of New England
This work will be in charge of Prof N. S Shaler, who will
employ temporary assistants, and it is recommended that there
be allotted for it the sum of $2,500.

Lmerson party —It is proposed that Prof B. K Emerson
remain in charge of, and with his temporary assistants con-
tinue the mapping of the areal geology of western Massa-
chusetts and northern Connecticut, and that for the work
there be allotted the sum of $500

Dale party —1t is proposed that Prof T N Dale complete
geologic sections on the Pittsfield and Berlin sheets of western
Massachusetts and eastern New York and finish mapping the
Troy sheet of New York, and that for this work there be allot-
ted the sum of $2,500

APPALACHIAN REGION.

This region embraces the Appalachian Mountain system
between the Hudson River on the north and central Alabama
on the south, and it is proposed that five parties continue the
mapping of its areal geology, as follows:

Wolff party —This party, i charge of Mr J E Wolff, will
make a special study ot the Archean rocks of northern New
Jersey This work will be done in cooperation with the Geolog-
ical Survey of New Jersey, in continuation of an agreement
to map the ancient crystalline and metamorphic rocks of the
State, or those containing deposits of iron and zine  The State
survey is to map the surface formations, and the results jointly
obtained by the two organizations are to be treated as the com-
mon property of both.
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It is recommended that this organization be continued, and
that for its work there be allotted the sum of $500.

Williams party.—It is proposed to continue the investigation
and mapping of the older crystalline rocks of central and
northern Maryland, and to cooperate with the State geologist
of North Carolina for similar work in certain areas of western
North Carolina, the whole to be in charge of Dr. George H.
Williams, of Johns Hopkins University, who can give atten-
tion to it for a portion of the year, and for all this work to allot
the sum of $500. ’

Campbell party—It is proposed in the central Appalachian
region to continue the mapping of formations carrying coal
and iron deposits in southwestern Virginia, the work to be in
charge of Mr. M. R. Campbell, assisted during part of the field
season by Mr. David White, assistant paleontologist. For this

work it is recommended that there be allotted $3,000.

© Keith party—TIt is proposed that the party in charge of Mr.
Arthur Keith shall complete the mapping of the Roan Moun-
tain, Nantahalah, and Murphy sheets of western North Caro-
lina and eastern Tennessee, shall survey the Briceville sheet
of eastern Tennessee, assisted by Mr. David White, assistant
paleontologist, and that for all this work there be allotted the
sum of $3,100.

Hayes party—1It is proposed that the party in charge of Mr.
C. W. Hayes, in continuation of work by him in northwestern
Georgia and northeastern Alabama, shall complete the Dalton
and Rome sheets of Georgia, the Fort Payne sheet of Alabama,
and shall survey the Sewanee sheet of eastern Tennessee. For
this work: is recommended an allotment of $3,300.

ATLANTIC AND GULF COASTAL PLAIN.

Under this phrase is embraced the Coastal Plain area from
the mouth of the Hudson to the mouth of the Rio Grande,
and it is proposed that two parties be engaged in the study
and mapping of its geologic formations.

Clark party—1It is proposed that this party, in charge of,
Prof. William B. Clark, of Johns Hopkins University, shall
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continue to study and map the geologic formations of east-
ern Maryland and New Jersey, and that for it there be allotted
the sum of $400.

Eldridge party.—It is proposed that the study and mapping
of the mineral phosphate deposits in Florida, and their geo-
logical relations, shall continue in charge of Mr. George H.
Eldridge, and that for this work there be allotted the sum of
$3,700.

INTERIOR OR MISSISSIPPI REGION.

This region includes the area east of the Rocky Mountains,
west of the Appalachian province, and north of the Gulf
Coastal Plain. It is proposed that four parties shall work
within it, as follows:

Van Hise party.—For several years Prof. C. R. Van Hise has
been studying and mapping the formations of the Lake Supe-
rior region, formations on which its great mining industries are
founded. Itis proposed that he shall continue this work, espe-
cially in the Marquette and Michigamme districts, and that for
it there be allotted the sum of $7,000.

Gilbert party—The region of the Great Plains east of the
Rocky Mountains is one of scientific interest and economic
importance. It is proposed to begin an investigation of its
geology, in connection with the artesian water supply, the work
to be in .charge of Mr. G. K. Gilbert, assisted by Mr. N. H
Darton. Work will begin with the study and areal mapping of
the formations east and south of Denver, Colo. For this work
is recommended an allotment of $8,400.

Chamberlin party.—This party has for several years been
studying the superficial formations from which the soils of the
Northern States are derived. 1t is recommended that this
work be continued in charge of Dr. T. C. Chamberlin, of the
University of Chicago, who will give what time is necessary
to supervising the work, and will be assisted by Mr. Frank
Leverett and Mr. J. A. Udden. Its field of work will be the
northern part of the interior region. It is recommended that

“there be allotted for this work the sum of $2,250.
Prosser party —I1t is proposed that the mapping of the coal-
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bearing formations of eastern Kansas be begun by Prof. C. R.
Prosser, of Washburn College. To this work he can give a
part of his time, and will begin during the summer. For it is
recommended an allotment of $400.

ROCKY MOUNTAIN REGION.

This region includes the area of the Rocky Mountains
between the DBritish and Mexican boundaries. It is proposed
that work be carried forward in it by five parties, as follows:

Hague party.—The work of this party includes the prepara-
tion of a descriptive account of the geology of the Yellow-
stone National Park, in connection with which it is desirable
that further study be made of several points within the park.
For this work, in charge of Mr. Arnold Hague, it is recom-
mended that there be allotted the sum of $5,600.

Iddings party—In view of the setting aside of a forest res-
ervation east of the Yellowstone National Park, and the need
for more information respecting its resources, it is proposed
that Mr. J P Iddings be assigned to examine and report upon
it, and that for the work there be allotted the sum of $1,400.
" Weed party—Tt is proposed that a party in charge of Mr.
W. H. Weed shall complete the mapping of the Little Belt
Mountain area in central Montana, and shall make a recon-
noissance of the coal fields of northern-central Montana, and
that for this work there be allotied $3,200.

Kldridge party—Before Mr. George H Eldridge begins the
proposed work in Florida it is recommended that he recon-
noiter the coal-bearing rocks of the Big Horn basin of
Wyoming to determine their extent and character. For this
task he is well qualified from studies already made in the
region north of this basin. It is recommended for this work
that there be allotted the sum of $1,000.

Cross party—A topographic map of the region including
the Cripple Creek mining area of Colorado has been com-
pleted. It is proposed that Mr. Whitman Cross shall map the
geology of the Pike’s Peak sheet, with special reference to the
distribution of the metalliferous rocks, and that for this work
there be allotted the sum of $5,300.
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PACIFIC REGION,

In this region, which inoludes the Pacific coast, the Colum-
bian mesas of Washington, Oregon, and Idaho, and the Great
Basin area of Nevada, Utah, and Arizona, it is proposed that
field work be carried on by five parties, as follows:

Diller party—Mr. J. 8. Diller has been occupied for several
years in mapping the areal geology of northern California
and southwestern Oregon, and it is proposed that he continue
this work.  He has also for several years had charge of the
petrographic laboratory, and this arrangement it is proposed to
continue. In this laboratory thin sections of rocks are made
for microscopic study; by it are collected typical rocks for
distribution to educational institutions; and to it are referred
various questions on the constitution and nomenclature of
rocks. In this work Mr. Diller is assisted by Messrs. E. G.
Paul and F. C. Ohm.

It is recommended that there be allotted for the work of Mr.
Diller in California and Oregon $4,500, and for the salaries of
assistants and for running expenses of the petrographic labora-
tory the sum of $2,100, making a total of $6,600.

Willis party.—The proposed work of this party, in charge
of Mr. Bailey Willis, is an investigation of the coal-bearing
rocks of central Washington eastward from the meridian of
Seattle. This will consist of and include a study of the geo-
logic structure and geographic distribution of the rocks and
their contained coal beds. For this work is recommended an
allotment of $4,700.

Turner party—Mr. H. W. Turner has partially completed
the geologic mapping of the Downieville and Bidwell Bar
sheets, in the Gold Belt of California. It is proposed that he
complete the Downieville sheet and, if possible, the Bidwell
Bar sheet, and that for this work there be allotted the sum of
$3,400.

Lindgren party—It is proposed that Mr. W. Lindgren com-
plete the Truckee sheet of the Gold Beltin California, and also
make a detailed survey of the Nevada City and Grass Valley
mining districts of the Nevada City sheet, a special topo-



REPORT OF THE DIRECTOR. 23

graphic map having beén made for this purpose. It is recom-
mended that there be allotted for this work the sum of $2,%00.

Lawson party.—Dr. Andrew C. Lawson, of the University of
California, has been engaged heretofore upon the survey of the
Coast Range of California south of San Francisco. Itisrecom-
mended that this work be continued, and that for it there be
allotted the sum of $400.

PALEONTOLOGY.

The total appropriation for the paleontologic work is
$14,000, as shown on page 10. The following abstract of its
proposed allotments is followed by a detailed explanation of the
plans proposed:

Divisions. Allotments Divisions. Allotments.
Paleozoic ..._....._.._ ... ... $1,500 || General assistants..._....... $1, 200
Mesozoie .................. .. 1,700 |} Unallotted ..........._..._.. 900
Cenozofe............coeeeen. 2,900 Total for paleontologic
Paleobotany ... ... ... ... 3, 800 S $14, 000
Vertebrate paleontology.... .. 2, 600
ORGANIZATION.

It is proposed that the Paleontologic Division of the Survey
shall continue its work of identifying and correlating geologic
formations by the study of their contained organic remains.
The object of such study is to increase and improve our knowl-
edge of the occurrence and distribution of faunas and floras,
and to aid the geologist in delineating areal geology and in
making geologic maps. The members of the division will, in
addition to their regular office work, make certain studies in the
field, such studies to be made either independently or in
connection with the work of one of the geologic parties.

PALEOZOIC.

The work upon Paleozoic invertebrates will be almost wholly
confined to the study and identification of fossils in the labora-
tory. This work will be in charge of an assistant. For it is
recommended an allotment of $1,500.
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MESOZOIC.

In this field it is proposed that Mr. T. W. Stanton be asso-
ciated with the geologic parties in central and northern Cali-
fornia for the purpose of obtaining paleontologic data by
which to correlate the geologic formations of the Gold Belt.
On his return from the field he will be employed in studying
the material collectéd in connection with that already obtained
from other localities. For this work is recommended an allot-

ment of $1,700.
CENOZOIC.

It is proposed to confine the work on the Tertiary formations
to the eastern United States, for the special purpose of clearing
up the confusion relating to the faunas of the Miocene and
Pliocene, and of assisting in the correlation of the Tertiary
formations of IMlorida. This work will be in charge of Dr.
William H. Dall, who will receive such temporary help as
shall be necessary. IFor this work is recommended an allot-
ment of $2,900.

PALEOBOTANY.

It is proposed that Prof. Lester F. Ward shall continue the
preparation of his memoir on the flora of the Potomac forma-
tion and the Compendium of Paleobotany, and shall do such
field work in the vicinity of Washington as may be necessary
to obtain data for the flora of the Potomac formation.

Mr. David White will be attached to the geologic parties
working in the coal-measures of Virginia and eastern Tennes-
see, to aid, through his knowledge of the fossil plants of the
coal-bearing rocks, in correlating the various coal seams of the
southern Appalachians. For the work of Prof. Ward is rec-
ommended an allotment of $2,300, and for that of Mr. White,

$1,500.
VERTEBRATE PALEONTOLOGY

It is proposed to continue this work by completing the
preparation of monographs already ordered. This completed
work will record the data useful to the geologist in correlating
geologic formations in the coal-bearing deposits of the Rocky
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Mountains and the great plains to the eastward. Immense col-
lections have been gathered in years past, and Prof. O. C. Marsh
will continue their study and prepare the monographs for pub-
lication. For this work is recommended an allotment of $2,000.

It is recommended that Mr. John W. Gentry, assistant pale-
ontologist, be employed as a general assistant and clerk in the
division, at a salary of $1,200.

MISCELLANEOUS.
CHEMICAL DIVISION.

It is proposed to continue the work of this division, as here-
tofore, under the direction of Mr. F. W. Clarke, assisted by
. W. F. Hillebrand. Mr. Clarke also has charge of the exhibit
of the Geological Survey at the Columbian Kxposition at
Chicago.

The work of the Chemical Division consists in analyzing
specimens of those rocks, coals, waters, etc., a knowledge of
whose chemical composition is important for the purposes of
the Survey. The appropriation for this work, for pay of all
persons connected therewith and for purchase of chemical sup-
plies, apparatus, etc., is $8,000.

DIVISION OF ILLUSTRATIONS.

This division has charge of field and office photography, the
making of drawings and illustrations, and the editing of all
graphic matter published by the Survey. It is proposed to
continue it as heretofore under the direction of Mr. De Lancey
W. Gill; who will be assisted by the corps of skilled experts
who have been trained to this work. TFor the purchase of pho-
tographic supplies and all needful material, and for the pay of
all persons employed, is allotted the entire appropriation of

$13,000.
DIVISION OF MINING STATISTICS.

The sum appropriated for this work is $12,000. It is pro-
posed to continue the collection and publication of statistics
exhibiting the mineral resources of the United States, and to
prepare and publish an annual volume, the work to be continued,
as heretofore, under the direction of Dr. David T. Day.
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DIVISION OF ENGRAVING AND PRINTING.

This division is charged with the work of engraving and
printing the topographic and geologic atlas sheets produced by
the Survey. From its creation in 1890 it has been in charge
of Mr. 8. J. Kiibel. It is proposed to continue it under his
direction and to do all the geologic map engraving and
printing, all the topographic map printing, and part of the
topographic map engraving in this division. Iormerly all
topographic map engraving was done by contract. Later, part
was done in this division and part by contract. It is proposed
to continue this last arrangement, which has been found to .
work well and advantageously for the Government. Out of
the total appropriation of $55,000 for engraving and printing .
maps, it is proposed to set aside a sum sufficient to maintain
the highest degree of efficiency and economy in the division,
and to use the remainder in contract engraving.

DIVISION OF LIBRARY AND EXCHANGES.

The amount appropriated for the purchase of necessary
books for the library and the payment for transmission of pub-
lished documents through the Smithsonian exchange is $2,000.
The amount necessary for the exchange through the Smith-
sonian Institution is estimated at $1,800, leaving $200 for the
purchase of books not obtainable by exchange. Itis proposed
to continue Mr. C. C. Darwin in charge of this division.

EDITORIAL DIVISION.

It is proposed to continue Mr. W. A. Croffut in charge of
this division, and that he shail be assisted by a small number
of clerks detailed for the purpose, as need therefor arises.

RENT.

The total appropriation for rent for the Geological Survey
is $14,200. The survey now occupies nearly all of the Hooe
building, 1330 F street, and the top floor of the Adams build-
ing, 1333 and 1335 F street. It is proposed to vacate the
Adams building shortly, and during the coming year to occupy
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instead a building in the rear of 1326 F street, formerly occu-
pied by the Swiss laundry. This building is now being thor-
oughly overhauled and refitted, and promises to serve excel-
lently as a home for the Engraving Division. The removal
of the Engraving Division to the new home will permit an
advantageous rearrangement of office room in the Hooe
building.

DIVISION OF ACCOUNTS AND DISBURSEMENTS.

This division has been from the creation of the Survey in
charge of Mr. John D. McChesney, under whose efficient man- .
agement it is proposed to continue it. The disbursements of
all appropriations for the Survey, the auditing of all its accounts,
the accountability for its property, the preparation of all fiscal
statements, the drawing of all contracts and bonds, and gener-
ally all the business of the Survey relating to money and prop-
erty, is done in this division.

EXECUTIVE OFFICE

Under the immediate charge of the Director, through the
chief clerk, Mr. H. C. Rizer, is a small body of clerks who
attend to the miscellaneous business and the correspondence of
the office. This office has charge of the miscellaneous files,
the employment records, and all unclassified business of a gen-
eral or miscellaneous character relating to the work of the
Bureau. It is proposed in this office to continue the same
general plan of work as in previous years.

ORGANIZATION AND PROGRESS OF THE YEAR’S WORK.

The following statement shows how this plan of operations,
approved by the Secretary of the Interior, was practically
realized:

TOPOGRAPHIC WORK.

During the year topographic work has been carried on by
the Survey in twenty-one States and Territories, and an area
of 85,650 square miles hasbeen surveyed. Of this area, 23,505
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square miles were surveyed upon a scale of 1:62500, with a
contour interval of 20 or 25 feet; 10,950 square miles upon a
scale of 1:125000, with a contour interval of 50 or 100 feet; and
1,180 square miles upon a scale of 1:250000, with a contour
interval of 200 feet. The small area remaining is comprised
in a detailed sarvey of a mining district of Colorado. The
total area surveyed from the inception of the work in 1882 to
date is 619,572 square miles, distributed over forty-nine States
and Territories. This surveyed area is somewhat more than
one-fifth the area of the country, excluding Alaska. The fol-
lowing table presents the area surveyed in each year since the
beginning of the work:

Table showing annual progress of topographic mapping in square miles.

Year ending June 30— Area Year ending June 30— Arvea

8q. miles. ’ Sq.miles.
1883, e, 15,000 || 1889. e ooevie e 64,472
WL .l .. 45,150 || 1890, ... ...l 67, 650
1885 . e 57,500 (| 1891 . ... ... L...il.. 65,575
1886 oo 81,829 || 1892, . ...iieiiie e, 53, 000
1887 oo oo e 55,684 || 1898, . e iimeit e 26, 000
1888 . e e ’ 52,062 || 1894 .. oo 35, 650

The rediiction in area in recent years is due to a combina-
tion of causes, among which are a reduction in the annual
appropriation and an enlargement in the scale of work. In
the earlier years most of the work was executed for a scale of
1:250000. As the work advanced, the requirements of geolo-
gists and of the general public increased, and consequently
there has been a steady increase in the scale of the maps.
As a result the scales of 1:125000 and 1:62500 have been
introduced, and that of 1:250000 has been abandoned. Fur-
thermore, there has been a steady increase in the proportion
of work done upon the larger scales, the result of which is
that two-thirds of the area surveyed during the past year has
been done upon the scale 1:62500.
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The following table illustrates the progress toward larger
scales of work:

Percent of total area on scales—
Year —

wabos Tdo00 75du50
b R SRS RPN 27 73
b L 7 PP 1 46 53
B N 4 63 33
D 5 72 23
B O P 9 66 25
R R 7 67 26
D N 10 70 20
1800 Lt e aeiamecemaeenn 17 83 Jeecnenanan
D E. 3 PP 26 LS .
B 22 R 15 =55 20 D
B R3¢ S I 73 by [
18094 . e 66 31 3

The work of the past year completes 121 sheets, besides 4
detailed maps of mining districts upon a scale of 800 feet to an
inch; 107 of these sheets are upon a scale of 1: 62500, 13 upon
a scale of 1:125000, and 1 upon a scale of 1:250000. The
whole number of atlas sheets completed at the present time by
survey and compilation is 906. Of these, 483 are on a scale
of 1:62500, 361 upon a scale of 1:125000, and 62 upon a
scale of 1:250000.

ORGANIZATION.

During the past year the organization of the topographic
branch has remained substantially the same as last year, the
work executed east of the one hundredth meridian being in
charge of Mr. Henry Gannett, while that west of the one
hundredth meridian has been in charge of Mr. A. H. Thomp-
son. The clause in the sundry civil bill making appropriation
for the topographic work stipulated that $70,000 should be
expended east of the ninety-seventh meridian, $70,000 west
of the one hundred and third meridian, and $60,000 between
the ninety-seventh and one hundred and third. In order to
carry out these provisions under the form of organization
above specified, the appropriation of $60,000 for the region
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lying between the ninety-seventh and one hundred and third
meridians was divided into two equal parts, half of which was
expended east of the one hundredth meridian and half of it
west of that line.

AREAS SURVEYED.

The distribution of the mapped area is shown graphically
on Plate 1 in the pocket at the end of this volume, and the
details of the work are set forth in the accompanying adminis-
trative reports of Messrs. Henry Gannett and A. H. Thomp-
son. The present condition of the topographic work is
exhibited in the following tables:

Table showing by States and Territories the present condition of topo-
graphic surveys and the area surveyed in 1893-794.

State or Territory. Total area. su-;‘vr:;ed é«:‘;gds?xf ’ Scale Contonr mter-
to date 1853794, val.
8q. miles. | Sq.miles | Sq. miles. - Feet.
Alabama ... .. ..... ..., 52, 250 15,870 |.......... 1:125000 50 and 100
Arizona ... 113, 020 41,000 |.......... 1:250000 200 and 250
Arkansas............... 53, 850 15,000 f.......... 1:125000 50
‘ 1+ 6250011 25,50,100,200
California ... ......... 158,360 | 83,585 | 1,625 |< 1:125000 nd 250
1:250000 I
1: 62500
Colorado ............... 103, 925 35, 080 265 1:125000 2;’15;’2150:))
1:250000
Connecticut (completed) 4, 990 4,990 | eae... 1: 62500 20
Delaware ............-- 2, 050 15 |eceenen.. 1: 62500 10
District of Columbia
(completed) ._....._.. 70 70 |..o.ooo.. ¥ 1: 62500 20
Florida «-cc eooaaaooo. 58, 680 1,900 [..oo...... 1: 62500 10
Georgia .. ccevaamnoa.o.. 59,475 14,275 | ..., 1:125000 50 and 100
Idaho - .- cirenacnnn . 84, 800 10, 540 1,000 1:125000 25,50,and 100
TD08S. e eeeeeee e 56,650 | 8,875 |..oo.... g 1: 62500 1) 5, 10, 20,
1:125000 |  and 50
Indiapna -ecoooaomnaoo. 36, 350 20 ol 1: 62500 10
. . 1: 62500
Indian Tertitory ....... 31,400 250 | oo { L 193000 } 20 and 50
TOWR - caemeeeeeemmn e 56,025 | 4,450 |.......... 1: 62500 20
Kansas ......ocomvvenn-- 82,080 | 67,385 935 |4 1;2?333 } 20,25, ana 5o
Kentucky -...o......... 40,400 | 12,800 |......._.. 1:125000 100

1 A few special surveys and maps are not included in this table.
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Table showing by States and Territories the present condition of topo-
graphic surveys and the area surveyed in 1893-"94'—Continued.

State or Territory.

Maryland _.............

Massachusetts (complet-

Michigan....... e
Minnesota..............

Missouri . ......... ...

New Hampshire ........
New Jersey (completed ;.

New Mexico............

New York ..............
North Carolina.........
North Dakota ..........

Pennsylvania...........
Rhodelsland (completed)
South Carolina.........

South Dakota ......._..

Virginia ...............

Washington......_.....
West Virginia..........
Wisconsin..............
Wyoming (including Yel-|

lowstone Park)....._.

Total area.

8q. miles.
48,720
33, 040

12, 210

8,315
" 58,915
83, 365

69, 415

146, 080
77,510
110, 700

9, 305
7,815

122, 580

49,170
52, 250
70,795
41, 060
39, 030
96, 030
43,215

1,250
30, 570

77,650

42,050
265, 780

84,970

9, 565
42, 450

69, 180
24,780
56, 040

97, 890

Area
surveyed
to date.

8q. miles.
7,000
3,682

© 6,930

8,315
231
354

26, 000

14, 400
10, 590
19, 980

1,990
7,815

27, 860

9,136
11,111
2,960
50
3,423
12,180

6,137 |.

1,250
4,350

7,783

18,300
55, 080
6, 000
1,500

32,120

210
22,500
6,540

7,700

Area sur-
veved in
1893~'94.

2, 600

Contour inter-

Scale. val.
Feet.
1: 62500 5
1: 62500 _20
1: 62500 }20,50,:md100
1:125000
1: 62500 20
1: 62500 20
1: 62500 20
L 6?800 } 20 and 50
1:125000 .
1:125000 50, 100,
1:250000 } and 200
1: 62500 20
. 1:125000 % 100, 200,
1:250000 and 250
1: 62500 20
1: 62500 10 and 20
1:125000 95, 50,
1:250000 2 100, and 200
1: 62500 20
1:125000 | 5,50, and 100
. 1: 62500 20
1:125000 100
1: 62500 20
1:250000 200
1695007 T IF ana 0
1: 62500 20
1:125000 50 and 100
1: 62500 } 20,50,and 100
1:125000 i
1:125000 100
1:125000 25 and 50
1:250000 250
1: 62500 .20
1: 62500 } 5, 20, 50,
1125000 and 100
1: 62500 25
1:125000 100
1: 62500 20
1:125000 | 25,50,and 100

' A few special surveys and maps are not included in this table.
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In the following table the progress of topographic work is
shown in greater detail, and various items of information are
added with respect to each sheet:

List of topographic sheets surveyed in whole or in part.

| Position of SE. corner

a Not printed.

Nameand locality of atlas sheet. ' of sheet. Aren covered- S&gz‘;‘;{ Scale.
Lat. Long.
o ! N Feet.
Abajo, Utah-Colo ........ 37 00 109 00 [ 1degree... 250 1: 250000
Abbeville, 8.C _.......... 34 00 82 00 | }degree... 50 1: 125000
Aberdeen, 8.Dak . ........ 45 15 98 15 | 1 degree.. 20 al: 62500
Abilene, Kans ............ 38 30 97 00| # degree... 50 1:125000
Abilene, Tex . ......._... 32 00 99 30 |....do..... 50 1: 125000
Abingdon,Va.-Tenn.-N.C.; 36 30 & 30/(....do..... 100 1: 125000
Abington, Mass ...._..... 42 00 70 45 | s degree.. 20 1: 62500
Adrian,N.Dak _...__.....| 46 30 98 30 [....do..... 20 al: 62500
Albany, Colo.-Kans ...... 37 30| 102 00 | } degree... 25 1:125000
Albany, N.Y ............. 42" 30 73 45 | {5 degree.. 20 1: 62500
Albany, Tex.............. 32 30 99 00 | 1 degree... 50 1: 125000
Albuquergue, N. Mex . ... 3 00| 106 30 [....do..... 50 1: 125000
Allentown, Pa...._....._. 40 30 75 15 | i} degree.. 20 1: 62500
Alma, Nebr....... e 40 00 99 15 |....do ..... 20| al: 62500
Alpine, Tex . .............] 30 00] 103 30 | % degree... 50 a1:125000
Alton, Kans ... .......... 39 15 98 45 | {ydegree.. 20 al: 62500
Alturas,Cal ... ... ...... 41 00, 120 00 { 1degree... 200 1: 250000
Amana,Jowa. ............ 41 4b 91 45 | s degree.. 20 1: 62500
Amsterdam, N. Y. (... 42 45 74 00 )....do ..... 20 ’ al:. 62500
Anamosa,lowa...........| 42 00 91 15)....d0..... 20 ¢ 1: 62500
_ Annapolig Md..en-oeo ... 38 45| 76 15|....do..... 20{ 1: 62500
Anniston, Ala ............ 33 30 85 80 | degree. .. 100 | 1: 125000
Apson,Tex_..............| 32 30 99 30 |....do..... 50 1: 125000
Anthony,Kans ........... 37 00 98 00 |....do..... 20 1: 125000
Anthracite, Colo.......... 38 45| 107 00 | y)s degree-. 100 1: 62500
Apishapa,Colo ...........{ 37 30| 104 00 | }degree... 25 1: 125000
Appomattox, Va._........| 37 00| 78 30|....do ..... 50 1:125000
Arapahoe, Nebr........... 40 15 99 45 |. y's degree.. 20 al: 62500
Archer, Nebr . ............l 41 00| 98 00|....do..... 20| al: 62500
Arredondo, Fla........... ’ 29 30 82 15 |....do ..... 10 1: 62500
Arroyo, Colo ............. 38 30| 103 00| % degree.. 25 1:125000
Asbury Park, N. J........ 40 00 74 00 | v degree.. 10 1: 62500
Asheville, N. C.-Tenn ....| 35 30 82 30 ( %degree.. 100 1:125000
Ashland, Ala............. 33 00 8 30 |....do ..... 100 1:125000
Ashland, Nebr............ 41 00 96 15 | 5 degree.. 20 al: 62500
Ashland, Oreg............" 42 00 ( 122 00 1 degree.. 200 1:250000
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List of topographic sheets surveyed in whole or in part—Continued.

Pouition of SE. corner

Naue and Jocality of atlas sheet, of sheet Area covered
* Lat. Long
o o

Ashley, Utah-Colo _._.... 40 00| 109 00| 1 degree.-.
Aspen, Colo .. ............ 39 00| 106 45 % degree..
Atchison, Kans.-Mo......| 39 30 95 00 | £ degree..
Atlanta, Ga .............. 33 30 84 00 ....do .....
Atlantic City, N. J ...._.. 39 15 74 15 | i degree..
Angusta, Me ............- 4 15 69 45 |....do ..--.
Aurora, Nebr...._......_. 40 45 98 00 )....do .....
Ausable, N.Y .. ......._.. 44 15 73 30 |....do .....
Austin, Tex ...........o.. 30 00 97 30! % degree.

Baird, Tex - ..o .coao. ... 32 00 99 00 !....do .....
Baldwin, Yowa _.......... 42 00 90 45 | {5 degree..
Ballinger, Tex............ 31 30 99 30| 1degree..
Baltimore, Md............| 39 15 76 30 | {5 degree..
Baraboo, Wis ........_... 13 15 89 30 }..-.do ..-..
Barataria, La ......_._... 29 30 90 00 ....do ..--.
Barnegat, N. J ........... 39 45 T4 00 |....do...-..
Barnstable, Mass ......... 41 32 70 15 |....do ..-..
Barre, Mass .............. 42 15 72 00 |....do .--..
Bastrop, Tex .....__...... 30 00 97 00| % degree..
Batesville, Ark..... ..... 35 30 91 30 |....do .--..
Bath, Me................. 43 43 69 45 | % degree..
Bayou de Large, L ... .. 29 15| 90 45|....do .....
Bayside, N.J.-Del......_. 39 15 B 15 )....do .....
Bay View, Wis......c....| 42 45 87 43 |....do .....
Bear Valley, Idaho ....._. 44 00 | 115 00 | % degree...
Beattyville, Ky ........_. 37 30 83 30 |....do __...
Beaver, Utah............. 38 00| 112 00 1degree...
Beaver City, Nebr........ 40 00 99 45 | {5 degree..
Becket, Mass . ___......... 42 15 73 00|....do.....
Belchertown, Mass ..._... 42 15 72 15 |....do .....
Beloit, Kans ........_.... 39 00 98 00| % degree. ..
Benunington, Nebr.~lowa..| 41 15 96 00 | +; degree..
Benton, Ark_........_.... 34 30 92 30 | £ degree...
Berlin, N. Y.-Mass.-Vt....; 42 30 78 15 | 1 degree..
Bermuda Hundred, Va.... 37 15 77 15 |-...d0 . ---.
Bernal, N. Mex........... 35 00| 105 00| } degree...
Bertrand, Nebr........... 40 30 99 30 | 1's degree..
Berwick, Me.-N. H....... 43 15 70 45 |....do -....
Bessemer, Ala_........__. 33 00 86 30 | 1 degree...
Beverly, W.Va.-Va...__.. 38 30 7 30 |....do .....

15 GzoL——3

a Not, printed

Contour
wterval

Teet,
250
100

50
50
10
20
20
20
50
50
20
50
20
20
5
10
20
20
50
50
20
None.
10
20
100
100
250
20
20
20 |
20
20

50 |

20
20
50
20
20

100
100

1:250000
al: 62500
1:125000
1.125000
1: 62500
1: 62500
al: 62500
al: 62500
1:125000
a1:125000
1: 62500
1:125000
1: 62500
al: 62500
1: 62500
1: 62500
1: 62500
1: 62500
1:125000
1:125000
1- 62500
1: 62500
1: 62500
1: 62500
1:125000
1:125000
1:250000
al: 62500
1: 62500
1: 62500
1:125000
al: 62500
1:125000
1: 62500
1: 62500
1.:125000
al: 62300
1: 62500
1:125000
1:125000

.


http:30_._.do
http:75_._.do
http:30.__.do
http:00.--.do
http:45.__.do
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List of topoygraphic sheets surveyed in whole or in part—Continued.

Position of SE corner

Name and locality of atlas sheet | of “_hie" .
Lat. Long
o + o] ’
Biddeford, Me_........_.. 43 15 0 15
Bidwell Bar, Cal _....._.. 39 30| 121 00
BigSnowyMountamn,Mont.| 46 00| 109 00
Big Spring Lake, Wis ....| 43 30 89 30
Big Springs, Colo......... 38 30 104 00
Big Timber, Mont ........ 45 30| 109 30
Big Trees, Cal..._.. ..... 38 00| 120 00
Birmingham, Alaw. . ....... 33 30 8 30
Bison, Kans ......_....... ] 38 30 9 00
Bisuka, Idaho ...._....... I 43 00| 116 00
Blackstone, Mass.<R I....| 42 00| 71 30
Bladen, Nebr....... ..... 40 15 98 30
Blanco, Tex .............. 30 00 98 00
Block Island, R.I......... 41 00 71 30
Bloodsworth Island, Md ..| 38 00 76 00
Bloomsburg, Pa _.._...... 41 00 %6 15
Blue Hill, Nebr........... 40 15 98 15
Bodrean, La.............. 20 45 89 15
Bowse, Idaho._ ... .. _..... 43 30! 116 00
Bohivar, Mo._........... 37 30 93 00
Bounet Carre, La. ... ... 30 00 90 15
Boonville, Mo.... ....... 38 30 92 30
Boothbay, Me............ 43 45 69 30
Bordentown, N.J.-Pa. ... 40 00 74 30
Boston, Mass............. 42 15 71 00
Boston Buy, Mass_........ 42 15 70 45
Brackettville, Tex........ 29 00| 100 00
Brady, Tex............... 31 00 99 00
Brandywine, Md.._._..... i 38 30 76 45
Brattleboro, Vt.-N. H.....| 42 45| 172 30
Breckenridge, Tex........ | 32 30 98 30
Briceville, Tenn.._....... I 36 00| 8 00
Bridgeport, Conn. . _...... 41 00 73 00
Bridgeton, N.J...._...... 39 15 7 00
Bristol, Va.-Tenn......... | 36 30| 82 00
Brodhead, Wis . _..._..... 42 30 89 15
Brookfield, Mass -Conn ...| 42 00 72 00
Brooklyn, N. Y_..........' 40 30 73 45
Brownwood, Tex......... b3l 30! 98 30
Buckeye, Nebr _.......... 40 45 98 45
Buckhanuon, W. Va...... 38 30 80 00

a Not printed

Area coveréd g?g:?};lr Seale
Feet.

Ty degree. . 20 1: 62500
+ degree. .. 100 1:125000
1 degree. .. 200 1:250000
s degree.. 20 | al- 62500
1 degree. .. 25 1:125000
cee-do L. 50 1:125000
ceeodo Lo 100 1°125000
PR s SN 100 1:125000
1% degree.. 20 | al: 62500
} degree. .. |25, 50,100 1:125000
T degree.. 20 1: 62500
[ Vs S 20 al: 62500
1 degree. .. 50 1:125000
2 degree. . 20| " 1: 62500
ceendo Lol None. al: 62500
ceeodo Ll 20 1: 62500
.do ... 20| al: 62500
ceendo Ll None. al: 62500
% degree. ..| 25,100 1:125000
cevndo L.l 50 1:125000
Ty degree.. 5 1: 62500
% degree. . 50 1:125000
1y degree.. 20 1: 62500
c--vdo .. 10 1: 62500
ceendo L .o. 20 1: 62500
-..do ..... 20 1: 62500
+ degree. . 25 | a1:125000
Y I 50 1:125000
1% degree. . 20 1: 62500
c.ndeo Lo 20 1: 62500
1 degree. -. 50 1:125000
ceoodo Lol 100 1:125000
 tdegree.. 20 1: 62500
ce-ndo Lol I 10 1: 62500
} degree. . l 100 1:125000
15 degree. . 20 1: 62500
ORY; (s S 20 1: 62500
odo ... 20 1: 62500
$ degree. ... 30 1:125000
1I; degree. . 20| al: 62500
} degree.. 100 1:125000
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List of topographic sheets surveyed im whole or in part—Continued.

Nan e and locahty of atlas sheet

Buckingham, Va
Buffalo, N. Y.............
Buggy Creek, Okla._.....
Bunker Hill, Kans

Burden, Kans

Burlingame, Kans ....._ ..
Burlington, Kans. ........
Burlington, Pa.-N. J
Buinet, Tex..............
Buinllvlle, R. 1. ... ... ...
Butler. Mo
Buxton, Me
Caldwell, Kans. ..
Calumet, IL.~Ind_._._._..
Camas Prairie, Idaho.._..
Cambridge, N. Y -Vt
CampMohave, Ariz.-Nev.-

Canyon, Yellowstone Na-
tional Park. _....
Canyon City, Colo

Canyon de Chelly, Ariz,—

N. Mex.. .-
CapeMay, N. J _..._.....
Cape Vincent, N. Y. .. .._.
Carmel, N. Y.~Conn
Carnesville, Ga.-8 C.....
Catson, Nev.... .. .......

Cartersville, Ga .. ...._._.
Carthage, Mo._..._....._.
Casco Bay, Me
Cassville, N. J..._........
Castle Rock, Colo
Catawissa, Pa . .. ... ...
Cat Island, La.~Miss. .. _..
Cathin, Colo
Catskill, N. Y
Cedar Bluffs, Nebr........
Cedar Rapids, Iowa...._..
Central City, Nebr....._..
Chaco, N. Mex.oc.eooou...

Lat.

[}

37
42
35
38
37
38
38
40
30
41
38
43
37
41
43
43

35

44
38

36
3%
44
41
34
39
34
37
43
40
39
40
30
38
42
41
41
41
36

Position of SE. corner
of sheet. _| Area covered.
Loung.

., o

30 78 30 | 4 degree. ..
45 78 45 | {4 degree..
15 98 00 |....do .....
45 98 30 |....do.....
00 96 30| 4 degree..
30 95 30 |....do .....
00| 95 30)....do.....
00 ; T4 45 | 1 degree..
30, 98 00| % degree..
45 71 30 | y% degree..
00 94 00 | 4 degree..
30 70 30 | {% degree..
00 97 30, % degree..
30 87 30 | {4 degree..
00 115 00 | % degree..
00 73 15 | y§ degree..
00| 114 00| 1 degree..
30 ) 110 00 i } degree..
00 l 105 00 i....(lo .....
00! 109 00 I 1 degree..
45 74 45 | % degree..
00 76 15 |....do .....
3] 73 30!....do.....
00 83 00 I 1 degree..
00| 119 30 |....do .....
00| 84 30l...do.....
00 94 00 i....d’o .....
30 70 00 | % degree. .
00! 70 15..do. ..
00| 104 30 | 4 degree...
45 76 15 | % degree. .
00 8 00 |....do ....
00} 103 301 # degree...
00 73 45 | 5 degree. .
15 96 30 |....do .....
45 91 30 j....do .....
00 97 45 |....do .....
00} 108 00 | 1 degree. -.

a Not printed

Contour
mterval,

Feet.
100

100

25,50, 100

50, 100
+ 20
None.
25

20

20

20

20

200

Scale.

11125000

1: 62500
al: 62500
al: 62500

1:125000
1:125000
1:125000
1: 62500
1:125000
1: 62500
1:125000
1: 62500
1:125000
1: 62500
1:125000
1

al: 62500

—

:250000

[

125000
1125000

=

1:250000

1. 62300
al: 62500

1: 62500
1:125000
1:125000
1:125000
1:125000
1: 62500
1: 62500
1-125000
1: 62500
1: 62500
1:125000
: 62500
: 62500
1: 62500
: 62500
1:250000
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE corner

Name and locality of atlas sheet of sheet Area covered. ]g‘é::g:{

Lat. Long.

° e Feet.
Chandeleur, La........... 20 45 89 00 | ¥ degree.. None.
Charleston, W. Va_._..._. 38 00 81 30 | $ degree. .. 100
Charlestown, R. I _....... 41 15 71 30 | {% degree.. 20
Chatham, Mass. .......... 41 30 69 45 (....do.._... 20
Chattanooga, Tepn....... 35 00 85 00 | } degree. . 100
Chef Menteur, La. ........ 30 00 89 45 | { degree..] None.
Cheney, Kans ...._....... 37 30 97 30 | # degree. .. 20
Chemere Caminada, La..., 29 00 90 00 | { degree.. None.
Chesterfield, Mass........ 42 15 72 45 |....do ..... 20
Cheyenne Wells, Colo.-

Kans. ..oo.oeeoaiiooo.. 38 30| 102 00 | # degree... 25
Chicago, IIL ... ....._.... 41 45 87 30 | { degree.. 5
Chico, Cal.............._. 39 30| 121 30 | { degree... 100
Chivo, Ariz. ... ... .... 35 00 112 00 | 1 degree... 250
Chwspa. Tex ... ... ...._... 30 30| 104 30 | }degree... 50
Chittenango, N Y ........ 4 00 75 45 | & degree.. 20
Christiansburg, Va.-W.Va.| 37 00 80 00 | } degree. .. 100
Citra, Fla ... ............ 29 15 82 00 | Y5 degree.. 10
Clafiin, Kans _............ 38 30 98 30 |....do...... 20
Clanton, Ala_......_...__. 32 30 86 30 | 1 degree. .. 50
Clay Center, Kans .... ... 39 00 97 00 |....do...... 20
Cleburne, Tex ............ 32 00 97 00 |....do...... 50
Cleveland, Tenn ......._.. 35 00 8 30 |....do-..... 100
Clinton, Towa-I1 ... ... 41 45 90 00 | + degree.. 20
Clinton, Mo oo oen e, 38 00| 93 30 | %degree... 50 |
Clove, N.Y.-Coun .... ... 41 30 73 30 | 1% degree.. 20 E
Codell,Kans............_. 39 00 99 00 /....do...... 20
Cohoes, N.Y ... __.... ... 42 45 73 80 {....do...... 20
Coldwater, Kans.._....... 37 00 99 00 | } degree.. 20
Coleman, Tex..........._. 31 30 99 00 [....do...... 50
Colfax,Cal .......o....... 39 00| 120 30 |....do...... 100
Colorado Springs, Colo....{ 38 30| 104 30 |....do...... 25, 50, 100 !
Columbia, 8. Dak __... ... 45 30| 98 15| & degiee.. 20 !
Columbus, Nebr .......... 41 15 97 15 |....do..._.. 20 1
Concordia, Kans .......... 39 30 97 30 | # degree. .. 20 i
Conde,S.Dak ......... .| 45 00 98 00 | 5 degree.. 20 |
Corazon, N Mex ...._..... 35 00] 104 30| #degree... 50 {
Cornwall, Conn.-N. Y ..... 41 45 73 15 | {5 degree.. 20
Cottonwood Falls, Kans .. 38 00 96 30 | $ degree. .. 50
Cowee,N.C-8.C.........| 35 00 83 00 .. dooooo. 100
Coxsackie, N.Y...._...._. 42 15 73 45| [ degree.. 20
Cozad,Nebr ......._. .... 40 45 Y9 45 1....do...... 20

@ Not printed

Scale,

a
a

a

@

I N e T T o T O

e S Y

1

1:

1:

: 62500
1125000
: 62500
: 62500
125000
: 62500
:125000
: 62500
: 62500

125000
: 62500
1125000
:250000
1125000
62500
1125000
62500
@ 62500
125000
:125000
1125000
1125000
62500
.125000
. 62500
: 62500
. 62500
:125000
:125000
125000
125000
: 62500
: 62500
125000
: 62500
1125000
1 62500
1125000
1125000
1 62500
: 62500
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Iast of topographic sheets surveyed in whole or wn part—QContinued.

Position of SE corner

Nameand locahty of atlas sheet of sheet Area covered S&Igf‘)}ﬁ Scale

Lat Long

o o Feet
Cranberry, N.C.-Teon....{ 36 00 81 301 % degree... 100 1 125000
Crandall Creek, Wyo . .... 44 30| 109 30 |....do ..... 100 al 125000
Crawford Notch, N H_.... 4 00 71 15 | [ degree 20 al. 62500
Creole, La...oo...ooo. ... 29 15 90 001....do...... None 1: 62500
Crested Batte, Colo_..... 38 45| 106 45 |....do...... 100 1: 62500
Cullman, Ala_....._..... 34 00 86 30 | I degree... 100 1:125000
Cumberland Gap, Ky -

Va-Tenn . .oooeoon... 36 30 83 30 )....do..... 100 1 125000
Cut Off, Laz. ... ... .. 29 30 90 15 | 4 degree.. 5 1 62500
Dahlonega, Ga.-N C...... 34 30 83 30 | I degree.. 100 1 125000
Dallas, Tex............... 32 30 96 30 |....do .... 50 1 125000
Dalton, Ga -Tenn........ 3¢ 30 8 30 |....do..... 100 1.125000
Danbury, Conn......... 41 15 73 15 | { degree.. 20  1- 62500
Dannebrog, Nebr....__... 41 00 98 30 |....do .... 20 al 62500
Dardanelle, Ark ... .... 35 00 93 00 | 3 degree. .. 50 1:125000
Darlingtou, Okla......... 35 30 98 00 | 5 degree.. 20 al 62500
Davenport, Iowa-Ill...... 41 30 90 30 |....do ..... 20 1- 62500
Dayton, Wyo._............ 44 45 ) 107 00 | } degree. .. 100 a1-125000
Deadwood, § Dak........ 44 00| 103 30 |....do .._... 100 1 125000
Dedham, Mass........... 42 00 71 00 | {5 degree.. 20 1+ 62500
Delavan, Wis..._......... 42 30 88 30 |....do __... 20 1+ 62500
Delaware Water Gap,

Pa~N.J..oo..ooo..... 40 45 7 00 {....do .._... 20 1: 62500
Demimg, N Mex ......... 32 00 107 30 | 4 degree .. 50 a1:125000
Dennisville, N J....._.. 39 00 ¢ 45 | % degree.. 10 1: 62500
Denver, East, Colo.......| 39 30| 104 30 | £ degree .. 50 1 125000
Denver, West; Colo ..... 39 30) 105 00 |....do ..... 50, 100 1-125000
Derby, Conn...... .._._.. 41 15 73 00 ! 4% degiee.. 20 1: 62500
Desplaines, Il .. .. ......_. 41 30 87 45 |....do ..... 10 1 62500
Dewitt, lowa _........... 41 45 90 30 |....do .... 20 1: 62500
Diamond Creek, Atz _...] 35 00} 113 00 | 1 degree... 250 1.250000
Dickey, N. Dak......_.... 46 30 98 15 | 15 degree.. 20 al 62500
Dillon, Mont............. 45 00| 112 00 { 1 degree. .. 200 1 250000
Dime, La. ... .. ... 29 30 89 30 | {5 degree.. 5 1: 62500
Disaster, Nev_..._........ 41 00| 118 00 | 1 degree... 200 1.250000
Dodge,Kans. ....__... ... 37 30 ) 100 00| # degree. .. 20 1.125000
Doland,§ Dak . ._........ 44 45 98 00 | Y5 degree.. 20 al. 62500
Donaldsonville, La ... 30 00 90 45 {....do...... 5 1: 62500
Dover, NNH-Me._._...._. 43 00 70 45 |....do _.... 20 1+ 62500
Dowmeville, Cal.......... 39 30| 120 30| # degree-. 100 1 125000
Downs,Okla . ... .. .. 35 45 97 30 | Y degree.. 20 al 62500
Doylestown, Pa.-N J..... 40 15 75 00 |....do...... 20 1: 62500

o Not printed
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List of topographic sheets surveyed in whole or in part—Continued.

Name and locality ot atlas sheei

Drum Point, Md ..........
Dublin, Va.-W.Va ..._._.
Dulae,La .. ...
Duluth, Minn. ............
Dundaff,Pa .....coooo....
Dunlap, M ... ...,
Dunuellon, Fla . ....._....
Durant, [owa. ...........
Durham, N.Y.. ... ........
Duxbury, Mass . _.........
Eagle, Wis . .________.__..
East Delta, La.. ...... ...
Eastland, Tex ............
Easton, Pa.-N.J..........
EastTavapuis,Utah-Colo.
Echo Cliffs, Ariz...... ...
Eckelson, N.Dak . ........
Eden, Tex ... coveeaoo..
Edgeley, N.Dak ......._..
Edmond, OKkla ........._..
Elberton, Ga.-8.C....._..
El Cajon,Cal. .. _......_.
Eldorado, Kans.._........
Eldrmdge, N. Dak...._.._.
‘Elizabethtown, N. Y.._...
Ellendale, N. Dak.-S.Dak.
Ellicott, Md....._....._..
Ellijay, Ga.~N. C.-Tenn. ..
Ellis, Kaus. ... .........
Ellsworth, Kans..........
Elw, 8. Dak._...._....._.
Elm Creek, Nebr...... ...
Elmpra, N. Y.o...........
Flmoro,Qolo.._...._.....
El Paso, Tex... _.........
Elreno, Okla ... ...._.....
Elwood, Nebr............
Emporia, Kans. _.....__..
Euglewood, Kans........
Escalante, Utah_.... ...
Escondido, Cal._....
Esknidge, Kans...... ...

Lat

o
38

37
29
46
41
40
29
41
42
42
42
29
32
40
39
36
46
31

| 45

Position of SE corner

of sheet
) Long
; I ’
15 76 15
00 80 30
15 90 30
45 92 00 |.
30 7 30
45 89 30
00 82 15
30 90 45
15 74 00
00 70 30
45 88 15
00 89 00
00 98 30
30 75 00
00 109 00
00 111 00
45 98 15
00 99 30
15 98 30
30 97 15
00 82 30
45| 116 45
30 96 30
45 98 45
00 73 30
45 98 30
15 76 45
30 84 00
30| 99 30
30 98 00
30 98 30
30 9 15
00 76 45
00 | 104 00
30| 106 00
30 97 45
30 99 45
00 96 00
00 99 45
00 | 111 00
00| 117 00
30 96 00
aNot printed.

_| Avea covered g‘;’;g‘;‘ﬁ Sealo
Feet. -
1 degree .. 20 1: 62500
} degree. .. 100 1:125000
15 degree.. b 1: 62500
o.do...... 20 al: 62500
JRORY' U1 TS 20 1: 62500
ceeedoo.... 10 1: 62500
-.do...... 10 1: 62500
B (7 SN 20 1: 62500
U 71 T, 20 1: 62500
ee--dO.. ..., 20 1: 62500
..doo.. ... 20 1: 62500
ceodoo..... None. 1: 62500
} degree. .. 50 1:125000
% degree.. 20 1: 62500
1 degree. .. 250 1:250000
Y TS 250 | 1:250000
1 degree.. 201 al: 62500
} degree. .. 50 1:125000
& degree.. 20 al: 62500
ceendoe.o ... 20| al: 62500
1 degree. .. 50 1:125000
1 degree. . 25 1: 62500
% degree. .. 50 1:125000
1 degree. . 20| al: 62500
ceendo ool 20 1: 62500
ceeado ool 20 1: 62500
cee-do ... 20 1: 62500
} degree. .. 100 1:125000
ceedo ...l 20 1:125000
Y s SO 20 1:125000
1% degree.. 20| al: 62500
cendo Ll 20| al: 62500
ceedo oLl 20 | al: 62500
# degree. . .|25, 50, 100 1:125000
ee.-do ..., 25 50 | a1:125000
W degree. . 20} al: 62500
weoodo Lo L 20| al: 62500
+ degree. .. 50 1:125000
1, degree.. 20| al: 62500
1 degree. .. 250 1:250000
T degree. . 25 1: 62500
+ degree. .. 50 1:125000

&
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE corner
Nameand locality of atlas aheet. of shect Area covered. g?:f.ggf_ Scale
Lat Long.
o o Feet.

Estillville, Va.-Ky.-Tenn.| 36 30 82 30 ] } degree.. T 100 1:125000
Eurcka, Kans............] 37 30 96 00 |....do ..... 50 1:125000
Evansville, Wis.._....... 42 15 89 15 | % degree.. 20 { 1: 62500
Fall River, Mass.—R.I.. .| 41 30 7L 00]|....do ..... 20" 1: 62500
Falmouth, Mass.._....._. 41 30 70 30 |.-..do ..... 20 1: 62500
Farmville, Va............ 37 00| 78 00 |%degree... 50 | 1:125000
Fish Lake, Utah......... 38 00 111 00 | 1 degree... 250 1 1:250000
Fitechburg, Mass-N. H....| 42 30 71 45 | 45 degree. . 20 | 1: 62500
Fonda, N. Y. ............. 42 45 74 15 |....do ..... 20 al: 62500
Fort Ann, N. Y.-Vt...._.. 43 15 73 15 |....do..... 20 al. 62500
Fort Benton, Mont ....... 47 00 ) 110 00 |1 deg.ree. .. 200 1:250000
Fort Custer, Mont........ 45 30| 107 30 | § degree... 50 1:125000
FortDefiance, Ariz.-N ., Mex 35 00 109 00 | 1degree... 200 1:250000
Fort Haneock, Tex .......| 31 00| 105 30 | }degree... 50 1:125000
Fort Livingston, La ...... 29 15 89 45 | 4 degree.. None. 1: 62500
Fort Logan, Mont ... ... 46 00| 111 00 | 1 degree... 200 1:250000
¥ort McKavett, Tex .. .... 30 30| 100 00 | } degree... 25 1:125000
Fort Payune, Ala.-Ga._.... 34 00 8 30 |....do ..... 100 1:125000
Forts, La. ... ..o ceioaaot 29 15 89 15 | 4 degree.. None. 1: 62500
Fort Scott, Kans.-Mo..... 37 30 94 30 |  degree .. 50 1:125000
Fort Smith, Ark -Ind. T..|] 35 00 94 00 |....do .._.. 50 1:125000
Fort Steele, Wyo......... 41 300 106 30 |....do ..... 25, 50 1:125000
Fort Worth, Tex..........] 32 30 97 00 !....do ..... 50 1.125000
Framingham, Mass ._..... I 42 15 71 15 | /4 degree .20 1. 62500
Frankfort, S Dak ........ ! 44 45 98 15 i....do ..... 20 al: 62500
Franklin, Mass -R T..._.. 42 00 71 15 |....d0 ..... 20 1: 62500
Frankhn, Nebr _.......... 40 00 Y8 45 |....do ..... 20 al: 62500
Franklm, N.J._.......... 41 00 T4 30 1|....do ..... 20 1: 62500
Franklin, W. Va-~-Va_.... 38 30 79 00 | } degree... 100 1:125000
Frederick, Md.-Va....... 39 00 77 00 |....do ..... 50 1:125000
Fredericksburg, Tex......| 30 00 98 30 |....do .... 50 1:125000
Fredericksburg, Va.-Md..| 38 00 77 00 |....do ..... 50 l 1:125000
Fredonia, Kans..._....... 37 30 9% 30 ). _.do ... 50 ' 1:125000
Freeport, Me _............ 43 45 70 00 | %5 degree.. 20 | 1: 62500
Fremont, Nebr .._.....__. 41 15| 96 15|....do _.._. 20 l al: 62500
Fnllerton, Nebr ._..._.... 41 15 97 45 j....do ..... 20 al: 62500
Fullerton, N. Dak ..._.... 46 00 98 15 (....do ..... 20 1: 62500
Fulton, Mo. ... ... .... 38 30 91 30 } degree... 50 1:125000
Gadsden, Ala ... . ...... 34 00 86 00 ..do ..., 100 1:125000
Gainesville,Ga . .......... 3¢ 00 83 30 (....do ..... 100 1:125000
Gallatin, Yellowstone Na.

tional Park... ... ... 44 30 110 30 {....do ..... 100 1:125000

a Not printed
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List of topographic sheets surveyed in whole or in part—Continued.,

Name and locality of atlas sheet:

Position of SE. corner

Garden City, Kans........
Garden Valley, Idaho .....
Gardiner,Me ....._.......
Garnett, Kans............
Gatesville, Tex ...........
Gay Head,Mass ..........

Geneva, Wis..__..........
Georgetown, Tex .........
Germantown, Pa.~-N.J .._.
Gibson,La ...............
Gilead,Conn .............
Glasgow, Mo _............
Glassboro,N.J ...........
Gloucester, Mass...._.....
Goochlund, Va............
Goose Lake, Iowa-Ill . ....
Gordonsville, Va ... .....
Gorham, N.H.-Me........
Granada, Colo.-Kans ... ..
Granbury, Tex........ ...

Granby,Conn ... ........
Grand Island, Nebr ....._.
Granite Range, Nev._......
Grant Pass, Oreg ... .....
Granville, Mass.-Conn ...

Great Kgg Harbor, N. J ..
Great Falls, Mont .._.....
Greeneville, Tenn.-N. C..]|
Greenfield, Mass.~Vt. . ....|
Greenfield, Mo ...... .
Greenwood Lake, N, J.-N.Y
Greylock, Mass.-Vi.......
Groton, Mass.-N. H..._._.
Groton, S, Dak.._.._..._...
Grundy, Va.-Ky..........
Guide Roek, Nebr ........
Guilford, Conn ...........
Gunpowder, Md..........
Guthrie, Okla ..........-.
Hackettstown, N. J ...... i

ot sheet

Lat. Long.

o) . o i
37 45| 100 45
4 00 11:\3 30
44 00 69 45
38 00 95 00
31 00 97 30
41 15 70 42
42 30 88 15
30 30 97 30
40 00 75 00
29 30 90 45
41 30 72 15
39 00| 92 30
39 30 75 00
42 30 70 30
37 30 77
41 45 90
38 00| 78 00
4 15 71 00
38 00| 102 00
32 00 97 30
41 45 72 45
40 45 98 15
40 00 119 00
42 00 123 00
42 00 72 45
43 45 70 15
38 00 98 30
39 15 74 30
47 00 111 00
36 00 82 30
42 30 72 30
37 00 93 30
41 00 74 15
42 30 73 00
42 30 71 30
45 15 98 00
37 00 82 00
40 00 9 15
41 15 72 30
39 15 76
35 45 97 15
40 45 74 45

Area covered.

15 degree. .

} degree. ..

5 degree. .
1 degree. ..

....do

1 degree. ..
w7 degree. .

....do

} degree. ..

5 degree. .

_...do

30 h  degree...
15 | ; degree. .
} degree. ..
vy degree._.
$ degree. ..

....do

1 degree. .

1 degree.. .

....do

1% degree. .

_...do

1 degree. ..

14 degree..

1 degree. ..

} degree. ..

15 degree..

 degree. ..

15 degree..

...-do

% degree. ..

1 degree..

....do

15 ...

a Not printed

Contour
interval

Feet.
o

Pl

100
20
50
50
20
20
50
20

5
20
50
10
20
50
20

100
20
25
50
20
20

200

200
20
20
20
10

200

100
20
50
20
40
20
20

100

Scale

al: 62500
a1:125000
1: 62500
1:125000
1:125000
1: 62500
1: 62500
1:125000
1: 62500
1: 62500
1: 62500
1:125000
1: 62500
1: 62500
1:125000
1: 62500
1:125000
1: 62500
1:125000
1:125000
1: 62500
1: 62500
1:250000
1:250000
1: 62500
1: 62500
1:125000
1: 62500
1:250000
1:125000
1: 62500
1:125000
1: 62500
1: 62500
1: 62500
1: 62500
1:125000
1: 62500
1: 62500
1: 62500
1+ 62500
1+ 62500
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List of topographic sheets surveyed in whole or in part—Continued.

Name and locality of atlas sheet

Hahnville, Lav.coou. ... ..
Hamilton, Tex

Hammonton, N. J
Harlem, N.Y.-N.J
Harney Peak, 8. Dak.....
Harpers Ferry, Va.-W.

Harmsburg, Pa...........
Harrisonburg, Va ........
Harrisonville, Mo
Hartford, Conn........._.
Hartland, Kans
Harvey Lake, Pa.........
Haverhill, Mass,-N.H.__.
Hawley, Mass. ~Vt._..._..
Hayriek, Tex_........._..
Hays, Kans. ..............

Hazard, Ky.. ........._..
Hazleton, Pa _....._..__..
Hecla, N. Dak.~-S. Dak ...
Helena, Mont.............
Hennepin, TN "........_..
Hennessey, Okla_......_..
Heury Mountains, Utah. ..
Hermann, Mo. ...._...._..
Hermosa, 8. Dak..._..._..
Hiawatha, Kans ... ...
Hickory, N.C
Higlee, Colo
High Bridge, N.J
Hill, Kans.._.............
Hillsville, Va.-N.C....__.

Hmton, W. Va........ ...

Hitcheock, 8. Dak
Howsimgton, Kans . ...._...
Holbrook, Ariz
Holdrege, Nebr._....__...
Honesdale, Pa .._.. ......
Honey Lake, Cal
Hot Springs, Atk ... .. ...

Lat

[s]
29
31
39
40
43

39
40
38
38
41
37
41
42
42
31
38
37
40
15
46
41
36
37
38
43
39
35
37
40
39
36
37
44
38
34
40
41
4¢

l Position ot h}::t corner
of Shoet. Area covered. 1(1.71?:1?3:11.‘ Scale.
Long.

’ o Feet.

15 90 15 | v degree.. 5 1: 62500
30 98 00 | } degree. .. 50 1:125000
30 74 45 | % degree.. 10 1: 62500
45 73 45 |....do ..... 20 1: 62500
30 | 103 30 |  degree... 100 a1:125000
00 77 30 |....do .... 100 1:125000
15 76 45 | )5 degree.. 20 1: 62500
00 78 30 | 1 degree... 100 1:125000
30 94 00 1....do _.... 50 1:125000
45 72 30 | % degree. 20 1: 62500
45 1 101 15 ]....do ..... 20 al: 62500
15 76 00....do ..... 20 1: 62500
15 71 00 |....do ..... 20 1: 62500
30 72 45 |....do..... 20 1: 62500
30| 100 00] degree... 50 1:125000
45 99 15 | 4 degree.. 20 i al: 62500
00 83 00 | } degree... 100 1:125000
45 75 45 | 45 degree. . 20 1: 62500
45 98 00 |....do..... 20 1: 62500
00| 112 00 | 1 degree... 200 1:250000
15 89 15 | {4 degree.. 10 1: 62500
00 97 45 |....do ..... 20 al: 62500
00| 110 00 | 1 degree... 250 1:250000
30 91 00 | } degree... 50 1:125000
30, 103 00]....do..-.. 100 1:125000
30 95 30 |....do..... 50 1:125000
30 81 00 |....do..... 50 2 1:125000
30| 103 00 ....do..... 25,50 1:125000
30 T4 45 | 4 degree.. 20 1: 62500
00 99 30 |  degree... 20 1:125000
30 80 30 |....do..... 100 1:125000
30 80 30 |....do..... 100 1:125000
30 98 15 | ¢ degree 20 al: 62500
30 98 45 |....do ..... 20 al: 62500
00 ' 110 00 | 1 degree... 200 1:250000
15 99 15 | 4% degree.. 20 al: 62500
30 7 15 {....do ... 20 1: 62500
00} 120 00 | 1 degree. .. 200 1:250000
30 93 00 | } degree... 50 1:125000

34

« Not printed
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE corner

Name and locality of atlas sheet. | _

Houma, La...............
Huerfano Park, Colo
Hummelstown, Pa
Huntersvillé, W.Va
Huntington, W. Va.-Ohio .
Huntley, Mont
Huntsville, Ala.-Tenn ....
Hutchinson, Kans
IdahoBusin, Idaho
Independence, Kans

Independence, Mo

TIola, Kans
Towa City,Jowa ..._......
Ishawooa, Wyo
Ithaca, N. Y
Ivavhoe, Kans
Jackson, Cal
Jamestown, N. Dak

Janesville, Wis . .......... !

Jasper, Ala
Jefferson City, Mo
Jemes, N. Mex
Joliet, 11
Jonesville, Ky.~-Va.~Tenn.

Joplin, Kans.-Mo. ........
Junetion Crty, Kans
Kaaterskill, N. Y
Kaibab, Arz. ..o ...,
Kanab, Utah
Kanawha Falls, W.Va ...
Kansas City, Kans.-Mo ...

Kearney, Nebr............
Kenesaw, Nebr
Kenncbunk, Me
Kent, R. T
Kerrville, Tex
Kingfisher, Okla..........

Kingmaun, Kans

Kingston, Teun........_..

Kinsley, Kans
Kit Carson, Colo

Klamath, Oreg

of sheet.

Area covered

Lat. Loung

o o

29 30 90 30 | f5 degree..
37 30| 105 00| } degree...
40 15 76 30 | 15 degree. .
38 00 80 00 | £ degree...
38 00 82 00 |....do.....
45 30| 108 00 |....do.....
34 30 8 30 |....do.....
38 00 97 30 |....d0.....
43 30| 115 30 |....do.....
37 00 95 30 |....do .....
39 00 94 00 |....do .....
37 30 95 00 -do ...
41 30 91 30 | % degree..
44 00| 109 30| } degree. ..
42 15 76 30 | 1 degree..
37 30} 100 45 ....do.....
38 00| 120 30 {dcgree...
46 45 98 30 | s degree..
42 30 8 00....do .....
33 30 87 00| #degree. ..
38 30 92 00 |....do .....
3 30) 106 30 )....do.....
41 30 88 00 | & degree..
36 30 83 00| £ degree. ..
37 00 9 30 (....do.....
39 00 96 30 |....do ...
42 00 74 00 | % degree..
36 00, 112 00 1 degree...
37 00§ 112 00 ....do .....
38 00 81 00, f degree..
39 00 94 80 1...do ......
40 30 99 00 ; /& degree
40 30 98 30 |....do .....
43 1577 70 30 |....do .....
41 30 71 30 4....do .....
30 00 99 00 | } degree. ..
35 45 97 45 | | degree..
37 30 98 00 | # degree...
35 30 8 30 |....do ...
37 30 99 00 J ..do ...,
38 30| 102 30 ,....do .....
42 00} 121 00 I 1 degree. ..

a Not piinted

Contour
interval.

Feet.
5

95, 50, 100
20
100
100
50
100
20
100
50
50
50
20
100
20
20
100
20
20
50
50
100
10
100
50
50
20
250
250
100
50
20
20
20
20
50
20
20
100
20
25

200

Scale.

1: 62500
1:125000
1: 62500
1:125000
1:125000
1:125000
1:125000
1:125000
1:125000
1:125000
1:125000
1:125000
1: 62500
a1:125000
al: 62500
al: 62500
1:125000
al: 62500
1: 62500
1:125000
1:125000
1:125000
1: 62500
1:125000
'1:125000
1:125000
1: 62500
1:250000
1:250000
1:125000
1:125000
1: 62500
1: 62500
1: 62500
1: 62500
1:125000
al: 62500
1125000
1125000
1125000
1125000
:250000

e



REPORT OF

THE DIRECTOR.

43

List of topographic sheets surveyed in whole or in part—Continued.

! Position of SE*f'orncr
Name and locality of atlagsheset. of sheet. | Area covered g‘z’;:g‘alf Seale
Lat, Long.
l o o ! Feet.

Knoxville, Tenn.-N. C....! 35 30 83 30| }degree. .. 100 1:125000
Koshkonong, Wis ........ 42 45| 88 45| 4 degree.. 20 1: 62500
Kulm, N Dak............ ! 46 15 98 45} ....do ..... 20 al: 62500
Lac des Allemands, La ... : 29 45 90 30 j....do ..... 5 L: 62500
Lacey, Okla.............. ] 36 00 98 00 |....do ... 20 al: 62500
Tacon, Il _......._....... . 41 00 89 15 do ... 20 1: 62500
La Crosse, Kans.._....... ! 38 30 99 15 |....do ._... 20 al: 62500
La Fortuua, La. -......... | 20 30| 8 15|....00..... None. 1: 62500
Luke, Yellowstone Na-

tional Park-Wyo....... 44 00} 110 00 | { degree... 100 1:125000
Lake Byron, 8. Dak ...... ‘ 4 30 98 00| [ degree.. 20 al: 62500
Lake Felicity, La. ........ a9 15 90 15 |....do ..... 5 1: 62500
Lake Hopatcong, N. J .... 40 45 74 30 |....do ..... 20 1: 62500
Lake Placid, N. Y ... ... 44 15 73 45 |....do ..... 20 al: 62500
Lamai, Colo. . .......... 38 00; 102 30!} } degrec. 25 1:125000
Lambertville, Pa.-N. J ...| 40 15 74 45| J degree 20 1: 62500
Lamoure, N. Dak..._..... 46 15 98 15 [....do ..... 20 1: 62500
Lampasas, Tex. ..._..... 31 00 98 00 | 1 degree. .. 50 1:125000
Lamy, N. Mex............ 35 00} 105 30 |....do ..... 50, 100 1:125000
Laramie, Wyo .. .......... 41 0G| 106 30i....dc..... 25 «1:125000
Largo, N. Mex............ 36 00| 107 00 1degree... 200 1:250000
Larned, Kans ............ 38 00 99 00 | degree. .. 20 1:125000
La Sal, Utah-Colo........ 38 00| 109 00| 1degree... 250 1:250000
Lasalle, 1. ... .._........ 41 15 89 00 | 5 degree.. 10 1: 62500
Las Animas, Colo__...__.. 38 00| 103 00| }degree... 25 1:125000
Las Cruces, N. Mex....... 32 00| 106 30 |....do..... 25, 50 1:125000
Lassen Peak, Cal_........ 40 00| 121 00| 1 degree... 200 1:250000
Las Vegas, N. Mex.._..... 35 30| 105 00| }degree...). 50 1:125000
La Union, N. Mex.-Texas.| 31 30| 106 30 |.._..do ..... 50 a 1:125000
Laurel, Md............... 39 00 76 45 | 5 degree.. 20 1: 62500
Lawrence, Kans ... _...... 38 30 95 00| I degice... 50 1-125000
Lawrence, Mass .......... 42 30 71 00 | {5 degree.. 20 1: 62500
Leadville, Colo. __........ 39 00| 106 00| } degree...!25,50,100 1:125000
Lebanon,Pa.............. 40 15 76 15 | {x degree.. 20 1: 62500
Leclaire, Towa-II1 .. ... 41 30 90 13 |....do -.... 20 1: 62500
Leonardtown, Md ........ 38 15 7 30 |....do ..... 20 1: 62500
Letitia, Kans___._......._... 37 16 99 45 |....do ..... 20 al: 62500
Lewisburg, Va.-W.Va....| 37 30 80 00 | }degree... 100 1:125000
Lexington,Mo........._.. 39 00 93 30 |....do..... 50 1:125000
Lexington, Nebr.......... 40 45 99 30 | {;degree.. 20 al: 62500
Lexington, Va_........_.. 37 30 79 00} % degree... 100 1:125000
Limon, Colo.............. 39 00| 103 30|....do ..... 25 1:125000

a Not printed.
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE corner

Name and locality of atlas sheet,

Little Belt Mountain, Mont
Little Egg Harbor, N. J..
Little Rock, Ark .........
Livingston, Mont.—Yel-
lowstone National Park.
Llano, Texas -.c....--.....
Lockport, Kans..._.......
Lodi, Cal.. ...... .......
London, Ky ......_.......
Londonderry, Vb...o......
Long Beach, N. J.........
Long Vallev, Nev.........
Loudon, Tenn ... ......
Louisiana, Mo.-TIl .. ......
Lowell, Mass.-N.H . _.....
Lucas, Kans. - -...........
Luray, Va. oo ocoioaanann.
Lykens, Pa...o...........
Lynchburg, Va...........
Lyouns, Kans..............
McCormick, Ga.-8. C.....
McMinnville, Tenn .......
Madison, Wis_ ....._.......
Magazine Mountain, Ark..
Mahanoy, Pa . .........._.
Manchester, Ky ..._......
Mankato, Kans. ......_...
Manti, Utah......_.......
Maquoketa, Iowa.........
Marfa, TeX ceeecncnnennnn.
Marietta, Ga... ... ... ...
Manon, Jowa..._...._....
Markleeville, Cal.-Nev....
Marlboro, Mass. _.........
Marseilles, TI10._..... ...
Marshall, Ark.._.........
Marshall, Mo.............
Marsh Pass, Ariz.........
Marthas Vineyard, Mass..
Marysville, Cal......._...
Marysville, Kans..... ...
Mason, Tex. ... coovvanon.

of sheet
Lat. Long.
o o

46 00 110 00
39 30 4 15
34 30 92 00
45 00| 110 00
30 30 98 30
37 30 100 30
38 00 121 00
37 00 84 00
43 00 72 45
39 30 74 00
41 00| 119 00
35 30 84 00
39 00 91 00
42 30 71 15
39 00 98 30
38 30 78 00
40 30 76 30
37 00 79 00
38 00 98

33 30 82

35 30 85

43 00 89 15
35 00 93 30
40 45 76 00
37 00 83 30
39 30 98

39 00| 111 00
42 00 90 30
30 00 ] 104 00
33 30 84 30
42 00 91 30
38 30 119 30
42 15 71 30
41 15 88 30
35 30 92 30
39 00 93 00
36 00| 110 00
41 15 0 27
39 00 121 30
39 30 96 30
30 30 99 00

aNot printed

00 |.-.
00 |-
30 |.

00 |.

Area covered.

1 degree. ..
% degree. .
% degree. ..

1degree...
4 degree. ..
5 degree..
% degree...
eeendo Lol
¢ degree. .
PR (¢
1 degree. ..
4 degree. ..

75 degree..
ee..do ...

% degree. ..

5 degree..
+ degree.. .

s degree..
4 degree.. .

{5 degree..
} degree. ..

1 degree.--.
fg degree..
% degree...
co-.do ool
1% degree..
} degree. ..
1 degree..
JRORYs 1o R
1 degree. ..

1 degree. -.
s degree..
+ degree. ..
c...do .....

Contour
nterval.

Feet.
200
10
50

200
50
20

50, 100

100
20
10

200

100
50
20
20

100
20

100
20
50

100
20
50
20

100
20

20
50
50
20
100
20
10
50
50
200
20
100
50
50

Scale

=

1
1

al
1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

:250000
: 62500
1125000

1250000
1125000
1 62500
1125000
1125000
1 62500
: 62500
:250000
1125000
:125000
1 62500
1 62500
1125000
: 62500
:125000
125000
:125000
:125000
: 62500
1125000
62500
:125000
1125000
:250000
1 62500
1125000
:125060
+ 62500
-125000
: 62500
: 62500
125000
125000
250000
: 62500
1125000
1125000
125000
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE. cerner

Name and locality of atlas sheet. :]_fjlllft Area coyered

Lat. . Long

o ¢ c
Maurice Cove, K. J........ 39 00 75 00 | {4 degree..
Maxwell, Nebr...........| 41 00| 100 30 |....do .....
hluyuardviue.Tenn.......: 36 00 83 30 | 1 degree. ..
Meade, Kans............. | 37 00] 100 00|....do.....
Mechanmesville, Towa. ... 41 45 91 15 | % degree..
Medicine Lodge, Kans....| 37 00 98 30 | } degree. ..
Mellette, 8. Dak.......... 45 00 98 15 ) {4 degree..
Meriden, Conn..._........ 41 30 72 45 (....do .....
Meridian, Tex............ 31 30 97 30 | % degree...
Merricourt, N. Dak....... 46 00 98 45 | {4 degree..
Mesa de Maya, Colo...... 37 00| 103 30 | % deguree...
Metamora, 111 ............ 40 45 83 15 | {5 degree..
Mexico, Mo ... .......... 39 00 91 30 | 1 degree. .
Miuddleboro, Mass.........| 41 45 70 45 | {5 degree..
Middletown, Conn.... ... 41 30 72 30 {....do.....
Miller, Nebr.............. 40 45 9 15 |- .do ...
Millersburg. Pa...........| 40 30 76 45 1.._.do.....
Miiwaukee, Wis...._..... 43 00, 87 45 ....do .....
Minco, Okla.~Ind. T...... 3 15| 97 45!....do .....
Minden, Nebxr............. 40 30 98 45 |....do _....
Mmneapolis, Kans_.._.... 39 00 97 30 | 4 degree...
Moberly, Mo..............| 39 00 92 00....do.....
Modoc Lava Bed, Cal..... 41 00| 121 00 | 1 degree. ..
Monango, N. Dak....._... 46 00 98 30 | 5 degree..
Montersy, Va.-W.Va.._.. 38 00 79 30| } degree ..
Monticello, fowa .....__.. 42 00| 91 00! & degrec..!
Montross, Va.-Md ........ 38 00 % 45 ). ...do ....
Mooers, N. Y..._.. ...._. 44 45 73 301....do.....
Moore, Okla. ... ... 3 16 97 15 ....do.....
Myosup, Conn.-R. I..._... 41 30 71 45 ... .do.._..
Morganton, N.C........_.| 35 30 81 30 | } degree...
Morrillton, Ark ._........ 35 00 92 30 }....do .....
Morris, TN ... ... .. 41 15 88 15 | s degree..
Morristown, N. J...._.... 40 45 74 15| _.do .....
Morristown, Tenn ... _.... 36 00 83 00| 1 degree...
Mound City, Kans.-Mo ...| 38 00 94 30 ....do .....
Mountain ITome, A1k.-Mo., 36 00 92 00 |....do _....
Mountain Home, Idaho...| 43 00| 115 30 '....do .....
Mountain View, Ark...... 35 30 92 00 |....do.....
Mount Airy, La ........_. P30 00 90 30 | 4% degree..
Mount Carrizo, Colo...._. 37 00! 103 00 | % degree...

35 30 83 001l....do.....

Mount Guyot, Tenu.-N. C.

a Not printed

| 20
I

Contoux
terval.

Feet.
10

20

et
[l
[=J = = =

CU Y D D N L
[= =]

w
(= ]

95, 50, 100
10
50
20

200
20
100
20

20

20

20

100

50

10

20

100

50

50

50, 100
50

5

25, 50,110

100

Scale.

1: 62500
al: 62500
1 125000
1:125000
1: 62500
1+ 125000
al: 62500
1+ 62500
1:125000
al: 62500
1:125000
1: 62500
1:125000
1: 62500
1- 62500
al- 62500
1+ 62500
1: 62500
al: 62500
1: 62500
1:125000
1:125000
1:250000
1: 62500
1:125000
1: 62500
1: 62500
al: 62500
al: 62500
1: 62500
1:125000
1:125000
1: 62500
1: 62500
1:125000
1:125000
1:125000
1:125000
1:125000
1: 62500

1:195000°

1:125000

e
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE corner o

Name and locality of atlas sheet of sheet Acrea covered Sﬁgﬁ%‘;{ Seale

Lat Long

o 7 o Feet
Mount Holly, N J........ 39 45 74 45 | yY¢ degree. . 10 1 62500
Monunt Ida, Ark .......... 34 30 93 30 | 1 degree... 50 1 125000
Mount Marcy, N Y.......| 44 00 73 45 | {s degree. . 20 1 62500
Mount Mitchell, N C.-

Tenn..oon e aenen 35 30| 82 00| % degree... 100 1 125000
Mount Taylor, N Mex....| 35 00| 107 00 | 1degree. .. 200 1 250000
Mount Trumbull, Arz....| 36 00| 113 00 |... do ..... 250 1 250000
Mount Vernon, Va -D C.-

M.l 38 30 77 00 | }degree .. 50 1:125000
Monnt Washington, N H.] 44 15 71 15 | \lg degree. . 20 1- 62500
Mullica, N J..._......._. 39 30 74 30 |....do ..... 10 1+ 62500
Mulhall, Okla..__........ 36 00 97 15 )....do ... .20 al 62500
Murphy, Tenn —N C . ._| 35 00 84 00 | + degree .. 100 1 125000
Muskeget, Mass__........ 41 15 70 12 | {% degree.. 20 1 62500
Muskego, Wis..._........ 42 15 88 00 /....do ..... 20 1. 62500
Nampa, Idaho-Ore....._. 43 30 | 116 30 | } degree ..[25,50,100 1 125000
Nantahalah, N. C.—Tenn.| 35 00 83 30 |....do ..... 100 1 125000
Nantucket, Mass......_.. 41 13 69 57 | % degree.. 20 1- 62500
Napouee, Nebr....... -e--| 40 00 99 00 |....do ..._. 20 al: 62500
Narragansett Bay, R. I...| 41 30 71 15 ....do ..._. 20 1 62500
Natnral Bridge, Va...... - 37 30 79 30 | # degree .. 100 1-125000
Ned Lake, Mich . ...._.. 16 15 88 15 | 1 degree.. 20 al: 62500
Nepesta, Colo __.. _..___. 38 00| 104 00 | % degree... 25 1125000
Ness Caty, Kans......_... - 38 00 | 99 30 |....do ..__. 20 1125000
Nevada, Mo ............. 37 304 91 00(....do.. .. 50 1 125000
New Bedfoid, Mass ...... 41 30 | 70 45 | {5 degrec. 20 1 62500
New Brunswick, N J..... 40 15 74 15 |....do ... 10 1 62500
Newburyport, Mass -N H.| 42 45 l 70 45 (....do ._.. 20 1: 62500
Newfield, Me -N.H.......| 43 30| 70 45(....do .... 20 1- 62500
New Haven, Conn........ 41 15 l 72 451 ... do ... 20 1 62500
New London, Conn -N.Y .| 41 15 72 00 |....do .. 20 1- 62500
New Milford, Conn ...... 41 30 I 73 15 ..do ... 20 1+ 62500
New Orleans, La......... 29 I5 ’ 90 00 |... do ... 5 1+ 62500
Newport, R.I........._.. 41 15 71 15 )....do ... 20 1 62500
Newton, Kans_........... 38 00 97 00| } degree . 50 1 125000
Niagara Falls, N Y. ____. 43 00 79 00 | + degroe. 20 1 62500
Nicholas, W. Va._......... 38 00 80 30 | 1 degree .. 100 1 125000
Norfolk, Va-N C......_. 36 30 76 00 |....do .... 5 1 125000
Norman, Okla -Ind T.._.] 35 00 97 15 | 5 degree... 20 al 62500
Norrmdgewock, Me........ 44 30 69 45 |....do ..... 20 1 62500
Northampton, Mass..._.. 42 15 72 30 |....do ..... 20 1 62500
Noirth Bend, Nebr........ 41 15 96 45 ... .do ... 20 al 62500

a Not printed
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List of topographic sheets surveyed in whole or in part—Continued.

Position ot SE. corner

Name and locality of atlas sheet |_ of s}eet.
Lat Loung
o} (o} i

North Conway, N. H.~Me.[ 44 00 71 00
North Platie, Nebr....... 41 00| 100 45
North Pomt, Md . ........ 39 00 7% 15
Northville, $. Dak ........ 45 00| 98 30
Norton, Kans. ............ 39 30 99 30
Norwalk, Conn.-N. Y .._.. 41 00 73 15
Norwich, Conn...._...... 41 30 72 00
Nueces, Tex.............. 29 30| 100 00
Qakes, N. Dak........__.. 46 00 98 00
Ocala, Fla......_ ......__. 29 00 82 00
Oceana, W. Ya.-Va .__... 37 30 81 30
Oceanside, Cal ..._....... 33 00| 117 15
Oconomowoe, Wis..__.... 43 00 88 15
Oclrich, 8. Dak .......... 43 00 ] 103 00
Oklahoma, Okla.-Ind. T..! 35 15 97 30
Olathe, Kans -Mo ... .... 38 30 94 30
Omaha, Nebr.-Towa ...... 4 15| 95 45
Omega, Okla . ... .. ...... 35 45 98 00
Oneida, N. Y ... .. 43 00 7 30
Oriskany, N. Y. ... ..... 43 00 7 15
Osborne, Kans............ 39 15 98 30
Osceola, Nebr............ 41 00 97 30
Oskaloosa, Kans -Mo ..... 39 00 95 00
Ottawa, I11. .. ... ....... 41 15 88 45
Owensville, Md.....__.... 38 45 76 30
Oxford, lowa............. 41 30 91 45
Oxford, Nebi.._._..._.... 40 15 99 30
Palmer, Mass -Conn ._._.. 42 00 72 15
Palmyra, Va . ......._.__. 37 30 78 00
Palo Pinto, Tex ... ..._.. 32 30 98 00
Panasoffkee, Fla . ... ... 28 45 82 00
Papillion, Nebr....__. ... 41 00 96 00
Paradise, Nev ... ... ... 41 00| 117 00
Parkerville, Kans .....__. 38 30 96 30
Parsons, Kans_._.__...._.. 37 00 95 00
Passage Island, Mich ..... 48 00 88 15
Patersonu, N. J.-N.Y .._... 40 45 74 00
PPemberton, N. J......._..} 39 45 74 30
Perch Lake, Mich ._...._. 46 15 88 30
Petersburg, Va. ... ... ... 37 00 715
Philadelphia, Pa.-N. J ._.| 39 45 7 00
Phallipsburg, Kans ...___. 39 30 99 00

a Not printed

Area covered. i%zg;g:{ Scale
Feet.

1 degree. . 20 1: 62500
c..do ... 20 al: 62500
ceecdo ... 20 1: 62500
Y U T 20 al: 62500
4 degree. .. 20 1:125000
s degree. . 20 1: 62500
Y < U« S 20 1: 62500
1 degree. . 50 | 1:125000
s degree.. 20 1+ 62500
...do Lol 10 al- 62500
4 degree .. 100 1:125000
g degree _. 25 1: 62500
c...do ... 20 1 62500
1 degree. .. 30 a 1:125000
+, degree. . 20 al- 62500
1 degree. .. 50 1-125000
%5 degree. . 20 al: 62500
Y’ U SO 20 al: 62500
edooLlll 20 al: 62500
do ol 20 al: 62500
..do ... 20 al: 62500
ceeodo Lol 20 al: 62500
1 degree. .. 50 1:125000
5 degree . 10 s 1- 62500
coo.do L. 20,  1: 62500
eeendo ool 20 E 1: 62500
eeendo L.l 201  «l- 62500
o L. 20| 1: 62500
3 degree . 50 1:125000
R U B 50 1:125000
¢ degree . 10 al: 62500
coo.do oo 20 al. 62500
I degree .. 200 1:250000
1 degree .. 50 1:125000
co.odo ool 50 1-125000
v degree . 20 al- 62500
ceondo Lol 20 1: 62500
Y| 1 10 1: 62500
-e-do Ll 20 al: 62500
Y T 20 1 62500
oLl 10, 20 1. 62500
1 degree _. 20 1:125000
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Lust of topographic sheets surveyed in whole or wn part—Continued.

Name and locahity of atlas sheet

Position of SE corner

Pickens, 8 C
Piedmont, W Va-Md....
Pierceville, Kans
Tikes Peak, Colo
Pikeville, Tenn

Pine Grove, Pa.......__..
Piney Point, Md.-Va
Pioche, Nev ~Utah
Pisgah, N. C.-8 C
Pittstield, Mass -N. Y.....
Pittston, Pa....._....._..
Placerville, Cal
Plainfield, N J
Plainville, Kans..___..... |
Platte Canyon, Colo......
Plattshurg, N. Y ~Vt_._ ... {
Plattsmouth, Nebr.—lowa.!
Pleasanton, Nebr..__._._.. ’
Plymouth, Mass ‘
Pocahontas, Va -W.Va_. ‘
Pointe a la Hache, La ....
Pownt Lookout, Md.-Va._ ..
Portage, Wis. ... .....
Port Henry, N Y -Vt.._..
Portland, Me. _...........
Port Washington, Wis... A
Poteau Monntam, Ark - i

Ind T ... .oooi....
Pottsvalle, Pa ... ...__.. l
Poughkeepsie, N Y
Pratt, Kans
Prescott, Ariz
Prestonsburg, Ky
Price River, Utah
Prince Frederick, Md. ___.
Princeton, N J
Providence, R. I ~Mass ..

Provincetown, Mass
Puneblo, Colo
Pulasky, N.Y ..._.... ...
Putnam, Conn -R. 1...._.
Putnev, 8 Dak..._.......
Pyramid Peak, Cal

of Ehit; _ _.__ | Area covered g?::g:{ Seale,

Lat TLong

© ! o ‘ Feet

34 30 82 30 | f degree .. 100 1 125000
39 00 79 00)....do .... 100 1 125000
37 45| 100 30 | & degree . 20 al. 62500
38 30, 105 00) } degree .. 100 1-125000
3 30 8 00 (....do ..... 100 1 125000
40 30| 76 15| % degiee 20 1+ 62500
38 00 76 30 |....do ... 20 1 62500
37 00| 114 00 ) 1 degree . 250 1-250000
35 00 82 30| } degree .. 100 1125000
42 15 73 15 | & degree . 20 1+ 62500
41 15 7 45 |....do ... 20 1 62500
38 30| 120 30} } degiee .. 100 1+125000
40 30 74 15 | 4 degree 20 1: 62500
39 00 99 15 |....do ..... | 20 al: 62500
39 00| 105 00| 4 degiee. .. !25, 50, 100 1125000
44 30| 73 15| | degree.. 20| a1l 62500
41 00 95 45 i....do ... 20 a 62500
40 45 99 00 )....do . ... ! 20 al 62500
4 45{ 70 30|....do ....| 20 1. 62500
37 00| 8L 00 % degrec...| 00| 1125000
29 30 89 45 | 4 degree.. 5 1 62500
38 00 76 15 (__..do ._.._. 20 L. 62500
43 30 89 15 |....do ..... 20 1. 62500
414 00 7 15 |....do..... 20 1 62500
43 30 70 15 |....do..... 20 1 62500
43 15 87 45 |....do ..... 20 1 62500
34 30 91 00| } degree. .. 50 1-125000
40 30 76 00 | ; degree.. 20 1 62500
41 30 73 45 [-...do -._.. 20 1 62500
37 30 98 30 | 1 degree... 20 1.125000
34 00| 112 00 | 1 degree... 200 1 250000
37 30 82 30 | } degiee. .. 100 1 125000
3% 00( 110 00 | 1 degree... 250 1 250000
38 30 76 30 | % degree.. 20 1 62500
40 15 74 30 |....do ..... 10 1 62500
41 45 71 15 j....do ..... 20 1 62500
42 00 70 00 |....do..... 20 1 62500
38 00| 104 30 ! % degree... 25, 50 1 125000
43 30 76 00 | % degree.. 20 al 62500
41 45 71 45 |....do ..... 20 1 62500
45 30 98 00 ....do .._... 20 al 62500
38 30| 120 00 | £ degree... 100 1 125000

a Not printed
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE. corner

15 GEOL——4

a Not printed

Contour
* mterval.

Feet,
20

b
20
100
20
50
20
200

100
100
100

50

Name and locality of atlas sheet . of sheet. Area covered.

% Lat. Long. B

o / (o] ’

Quakertown, Pa.......... 40 15 75 15 | 5 degree..
Quardntine, La........... 29 15 89 30 |....do .....
Racine, Wis._.._._........ 42 30 87 45 |....do .....
Raleigh, W. Va........... 37 30 81 00| } degree...
Ramapo, N. J.-N.Y....... 41 00 74 00 | 5 degree..
Rapid, 8. Dak...._....... 44 00| 103 00 | + degree...
Reading, Pa. ... _...... 40 15 75 45 | 75 degree..
Red Bluff, Cal............ 40 00| 122 00 | 1 degree...
Red Cloud, Nebr........ .. 40 00 98 30 | 5 degree..
Redfield, 8. Dak.......... 4 45 98 30 |....do .....
Redlands, Cal .. ... ...... 34 00| 117 00 |.-..do ...
Relay, Md..__............. 39 00 76 30 |....do _....
Reno, Nev._.............. 39 30| 119 30 ] } degree...
Rhinebeck, N. Y.......... 11 45 73 45 | {5 degree..
Richmond, Ky........_... 37 30 84 00 | } degree...
Richmond, Va...... . ..... 37 30 77 15 | {5 degree..
Rigolets, La.-Mis~._...... 30 00 89 30 |.. ..do.....
Ringgold, Ga.~Tenn ......| 34 30 8 00§ 1 degree...
Riverside, Ill............. 41 45 87 45 | ik degree..
RoanMountain,Tenn -N.C.| 36 00 82 00 | } degrec...
Roanoke, Va ........._... 37 00 7 30{....do .....
Roby, Tex._.............. 32 30| 100 00 |....do .....
Rochester, N. Y..._.____.. 43 00 77 30 [ 45 degree..
Rock Springs, Tex........ 30 00| 100 00! } degree...
Rocky Bar, Idaho._.._.... 43 30| 115 00 |....do .....
Rome, Ga.—Als. ... ... .. 34 00 8% 00 |....do -....
Romney, W.Va.-Va -Md..| 39 00 78 30 |....do .....
Rosebud, Mont ... ..... 45 00| 107 00 |....do .....
Rouses Point, N.Y.-Vt ...} 44 45 73 15| /5 degree..
Russell, Kans..._......._. 38 45 98 45 |....do .....
Rutland, Vbt ... ...__..... 43 30 72 45 |....do......
Sackets Harbor, N.Y ..... 43 45 7 00 |....do ...
Sacramento, Cal...__._._. 38 30| 121 00 | % degree...
Saint Bernard, La ........ 29 45 89 45 4 degree..
Saint George, Utah ._.....| 37 00| 113 00 | 1 degree...
Saint George, W. Va...... 39 00 79 30 | ¥ degree. ..
Saint Johns, Ar1z.-N.Mex.| 34 00| 109 00| 1 degree...
Saint Louis, East; Mo.-I11.} 38 30 90 00 | {4 degree..
Saint Louis, West; Mo.-Ill] 38 30 90 15 |....do.._...
Saint Paul, Nebr ......... 41 00 98 15 [....do......
Saint Thomas, Nev -Ariz._| 36 00| 114 00 | 1 degree...
Saint Xavier, Mont .......1 45 00| 107 30| } degree. ..

20
20

Scale

1: 62500
1: 62500
1: 62500
1:125000
1: 62500
1:125000
1: 62500
1:250000
al: 62500
«1: 62500
al: 62500
1: 62500
1: 125000
: 62500
125000
: 62500
62500
125000
: 62500
1125000
:125000
1125000
62500
1125000
;125000
1125000
1125000
:125000
: 62500
: 62300
1 62500
- 62500
1125000
: 62500
:250000
1125000
250000
: 62500
1: 62500
al: 62500
1:250000
1:125000

[ o o
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List of topographic sheets surveyed in whole or in part—Continued.

Position of SE. corner
Name and loocality of atlas sheet. of shoot Area covered. i(i:;;lel:?r:{ Scale
Lat. Long.
o o Feet.

Sakounet, R, I............{ 41 15 71 00 | & degree.. 20 1: 06250
Salem, Mass ... ........ 42 30 70 45 (....do...... 20 1: 62500
Salem,N.J ... ......... | 39 80 7 15 |....do...... 10 1: 62500
Salina, Kans.............. 38 30 97 30 | 1 degree... 20 1:125000
Salt Basin, Tex ........... 31 30( 105 00 ....do...... 50 1:125000
Salt Lake, Utah ..._..._.. 40 00| 111 00 | 1 degree... 250 1:250000
Saluda, N.C.-8.C......... 35 00 82 00 | I degree... 100 1:125000
Salyersville, Ky ... .... 37 30 83 00]|....do...... 100 1:125000
San Angelo, Tex ._........ 31 00| 100 00 |....do...... 50 1:125000
San Bernardino, Cal...... 34 00| 117 15 | y4 degree.. 50 1: 62500
Sanborn, Colo ............ ; 38 30| 103 30 | % degree. .. 25 1:125000
Sandisfield, Mass.—Conn .. 42 00 73 00 | /& degree.. 20 1: 62500
Sandy Hook,N.J ......... 40 15 74 00 |....do...... 10 1: 62500
San Franecisco M't'n, Ariz . 35 00| 111 00| 1 degree... 250 1:250000
San Francisco, Cal........ 37 45| 122 15| /; degree.. 25 al: 62500
San Mateo, Cal ........... 37 30| 122 15 |....d0..---. 25 ul: 62500
San Pedro, N.Mex........ 35 00| 106 00 } degree . 50, 100 1:125000
San Rafael, Utah ... ..._.. 38 00| 110 00 | 1 degree . 250 1:250000
San Saba, Tex.._......... 31 00 98 30 | 1 degree . 50 1:125000
Santa Clara, N. Mex._.... 35 30| 106 00 |....do ..... 100 1:125000
Santa Fe, N. Mex ......... 35 30| 105 30 |....do..... 100 1:125000
Savanna, Iowa~Ill......_. 42 00 90 00 | s degree.. 20 1: 62500
Savo, N. Dak.-8. Dak ....| 45 45 98 15 |....do..... 20 1: 62500
Saybrook, Conn ......_... 41 15 72 15 |....do ... .. 20 1: 62500
Schenectady, N. Y..... ... 42 45 73 45 |....do..... 20 1: 62500
Schuyler, Nebr ......._._. 41 15 97 00 |....do .... 20 a 1: 62500
Scottsboro, Ala.—Teun ....| 34 30 86 00 |  degree .. 100 1:125000
Scranton, Pa ... ... ... 41 15 75 30 | {sdegree.. 20 1: 62500
Sea Isle, N J............. 39 00 74 30 |....do..... 10 1: 62500
Seattle, Wash .._.......... 47 30| 122 16 {....do..... 25 al: 62500
Sedalia, Mo .............. 38 30 93 00 | } degree .. 50 1:125000
Sedan, Kans__....._...... 37 00 96 00 |....do..... 50 1:125000
Seneca, Kans ..__......__. 39 30 96 00 |....do..... 50 1:125000
Sevier Desert, UJtah .. ... 39 00| 112 00 | 1 degree .. 250 1:250000
Sewanee, Tenn ..... .. ... 35 00 85 30 | } degree .. 100 1.125000
Shamokin, Pa .__......... 40 45 76 30 | {5 degree.. 20 1: 62500
Shailow, N. Dak ...... ... 46 30 98 45| ...do..... 20 al: 62500
Sharps Island, Md _....__. 38 30 76 15 |....do..... None. 1: 62500
Shasta, Cal... ........... {41 00| 122 00 |1 degree .. 200 1:250000
Sheffield, Mass.—-Conn.-N.Y| 42 00| 73 15 | /s degree.. 20 1: 62500
Shell Beach, La ...._..... 29 45 89 80 [....do..... None. 1: 62500
Shellsburg, Iowa ......... 12 00 91 45 '....do..... 1: 62500

a Not printed.
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List of topographic sheets surveyed in whole or in part—Continuned.

Name and locality of atlas sheet.

Sheridan, Okla._.........
Sherwood, Tex.......:
Shickshinny, Pa..........
Shopiere, Wis ............
Shoshone, Yellowstone

National Park—\Wyo ...
Sierra Blanca, Tex .......
Sierraville, Cal. ... .__.
Silver City, Idaho ........
Silver Creek, Nebr........
Silver Lake, Wis. ... ....
Sitka, Kans
Small Point, Me..........
Smartsville, Cal ..........
Smith Center, Kans ......
Snake Creek, 8. Dak
Sodville, Kans
Somerville, N. J.._...._...
Sonora, Cal
Spanish Fort, La. ... ...
Spearville, Kans..........
Spottsylvania, Va
Springfield, Colo
Springfield, Mass.—Conn. .
Springfield, Mo. ..._...._..
Springville, Ala
Squaw Creek, Idaho..._..
Stamford, Conn.-N, Y __..}
Stamford, Nebr........... 1
Staten Island, N. Y.-N. .J 1
Statesville, N. C..........
Staunton, Va.—-W. Va_ .. ..
Stephenville, Tex

Stevenson,Ala.—-Ga.-Tenn-
Stillwater, Mont... ... ....
Stillwater, Okla .. .___._..
Stockton,Kans..._.......
Stockton,Mo ... ... ...
Stonington, Conn.-R. I.-

N.Y '
Stony Island, N.Y ... ....
Stoughton, Wis. ... .__.

Position of SE. corner

Lat.

o]
36
31
41
42

44
31
39
43
41
42
37
43
39
39
45
37
40
37
30
37
38
37
492
37
33
44
41
40
40
35
38

- 32
34
45
36
39
37

41
43
42

of shoet. Area covered. g]ot’é:fg:f.
Long.

! o Feet.
ou 97- 30 | fsdegree.. 20
00 | 100 30 | % degree .. 25
00 76 00 | s degree.. 20
30 88 45 |....do..... 20
00 | 110 30 |  degree.. 100
00| 105 00 (....dov.... 50
30| 120 00 [....do..... 100
00 116 30 (....do ..... 100
15 97 30 ] {4 degree.. 20
30 88 00 |....do..... 20
00 99 30 (....do..... 20
30 69 45 . ...do..... L 20 |
00| 121 00| % degree... 100
30 98 30 ....do ..... 20
15 98 30! {5 degree.. 20
15 99 30 )....do..... 20
30 74 30 |....do ..... 20
30 | 120 00 | }degree...l 50,100
00 90 00 | {; degree. . None.
30 99 30 } degree... 20
00 T 30 |....do ..... 50
00| 102 30|(....do ..... 25, 50
00 72 30 | 4 degree. . 20
00 93 00 | % degree... 50
30 86 00|....do:.... 160
00 |.116 00 (....do ..... 100
00 73 30 | 4 degree.. 20
00 99 30 !....do ..... 20
30 74 00 |....do ..... 20
30 80 30| } degree.. 50
00 79 00 |....do..... 100
00 98 00 |....do ..... 50
30| 85 30|....do..... 100
30| 109 00 |  degree. .. 50
00 97 00 | ; degree.. 20
B] 99 15|....do..... 20
30 93 30 | } degree... 50
15 71 45 | 5 degree.. 20
45 7 15 |....do__... 20
451 89 00|....do..... 20,

@ Not printed.

Scale.

al: 62500
a1:125000
1: 62500
1: 62500

1:125000
a1:125000
1:125000
1:125000
al: 62500
1: 62500
1: 62500
- 1: 62500
1:125000
1:125000
al: 62500
al: 62500
14 62500
1:125000
1: 62500
1:125000
1:125000
1:125000
1: 62500
1:125000
1:125000
1:125000
1: 62500
al: 62500
1: 62500
1:125000
1: 125000
1:125000
1:125000
1:125000
al: 62500
al: 62500
1:125000

1: 62500
al: 62500
1: 62500
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List of topographic sheets surveyed in whole or in part—Continued,

Position ot SE. corner

Name and locality of atlas sheet. of shoet. Area covered. :;’;?;‘:3:11‘
. Lat. Long.
N o ! Feet.

Sunbury, Pa . .cooo. ... 40 45 76 45 | {5 degree.. 20
Sun Prairie, Wis_......... 43 00 8 00 ]....do..._. 20
Sutton, W.Va .__......... 38 30 80 30 | 1 degree.. 100
Suwanee, Ga - ... ...... 34 00 8 00 |....do..... 100
Sweetwater, Tex_......... 82 00| 100 00 [....do..... 25
Syracuse, N.Y ... ........ 43 00 76 00 | { degree.. 20
Talladega, Ala... ........ 33 00 86 00 | } degree... 100
Tallapoosa, Ga.~Ala ...... 33 30 8 00 /....do..... 100
Tarrytown, N. Y.-N.J..... 41 00 73 45 | {5 degree. 20
Taunton, Mags............ 41 45 71 00 [....do..... 20
Taylor, Tex ....c..cce.non 30 30 97 00 | % degree.. 50
Tazewell, Va.-W. Va..... 37 00 81 30 (....do..... 100
Temple, Tex.- . oo..omnn-. 31 00 97 00 |....do..... 50
Thibodeaux, La .......... 29 45 90 45 | 5 degree.. 5
Three Forks, Mont.... ... 45 00| 111 00 ] 1 degree... 200
Timbalier, La ... ..co.--n 29 00 90 15 | 4% degree.. Noue.
Timpas, Colo « .coeavnnnes 37 30| 103 30| % degree. .. 25, 50
Tipton, Iowa - ..oconeeenns 41 45 91 00 | {5 degree.. 20
Tolland, Conn ... ... .... 41 45 72 15 ). __.do..._. 20
Tonawanda, N.Y . _....... 44 00 : 78 45 |....do..... 20
Toocle Valley, Utah ...... 40 00 112 00 | 1 degree... 250
Topeka, Kans ._._...-.-.. 39 00 95 30 | £ degree. .. 50
Toulme, La.-Miss_ .. ...... 30 00 89 15 | {5 degree.. None

Trinidad, Colo............ 37 00| 104 30 | # degree. .. 25,50, 100
Troy, NoY cceoeniiiaaaan 42 30 73 30 | { degree.. 20
Truckee, Cal ............. 39 00 120 00 | % degree... 100
Tsala Apopka, Fla ...__.. 28 45 82 15 | {15 degrec.. 10
Tuckahoe, N. J...._...... 39 15 74 45 |....do ... .. 10
Tusayan, Ariz ............ 35 00| 110 00! 1 degree... 200
Tuscumbia, Mo..._....... 38 00 92 00! } degree. .. 50
Two Butte, Colo.......... 37 30 102 30 [|....do ..... 25, 50
Umta, Utah ....._......_. 40 00| 110 00 |1 degree. .. 250
Upland, Nebr ... ... ...... 40 15 98 45 | {5 degree.. 20
Valley Junction. N Dak..| 46 15| 98 00 |....do..... 20
Vassalboro, Me. .......... 4 15 69 30 [....do ..._. 20
Verde, Ariz .............. 34 00| 111 00 | 1 degree... 200
Versailles, Mo-........... 38 00 92 30 ( 1 degree. .. 50
Victoria, Kans - .......... 38 45 99 00 | {; degree.. 20
Vilas, Colo.-Kans ........ 37 00 102 00 | } degree. .. 25
Virginia Beach, Va.-N.C..| 36 30| 75 380 [....do..... 5
Wabuska, Nev - ..o.. ... 39 00| 119 00 |....do..... 100
W2C0, TOX < eeemenaennes 31 80] 97 00l....do..... 50

@ Not printed

Scale.

1: 62500
1: 62500
1:125000
1:125000
1:125000
al: 62500
1:125000
1:125000
1: 62500
1: 62500
1:125000
1:125000
1:125000
1: 62500
1:250000
1: 62500
1:125000
1: 62500
1: 62500
1: 62500
1:250000
1:125000
1: 62500
1:125000
1: 62500
1:125000
a1l 62500
1. 62500
1:250000
1:125000
1:125000
1:250000
al: 62500
al: 62500
1: 62500
1:250000
1:125000
al: 62500
1: 125000
1:125000
1:125000
1:125000
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List of topographic sheets surveyed in whole or in part—Continued.

‘

Position of SE. corner

Name and locality of atlassheet. of shoet. Area covered. i(l)xotg:’v‘;f Scale.

TLat. Long.

c o/ Feet.
Wadsworth, Nev._....._. 39 30| 119 00 | { degree..? 100 1:125000
Waldo, Kans ........c.... 39 00 98 45 | 7 degree.. 20 al: 62500
Walhalla, Ga.-S. C.-N. C.| 34 30 83 00 | } degreo... 100 1:125000
Wallingford, V& ._........ 43 15 72 45 | 1 degree.. 20 1: 62500
Wallpack, N.J.-Pa ....... 41 00 74 45 (....do ..... 20 1: 62500
Walsenburg, Colo ........ 37 30| 104 30 ! } degree...|25, 50,100 1:125000
Wamego, Kans ........... 39 00 96 00 |....do ..... 50 1:125000
Warfield, W. Va.-Ky.-Va ., 37 30 82 00 |....do..... 100 1:125000
Warrensburg, Mo......... 38 30 93 30 |....do..-.. 50 1:125000
Warrenton, Va . _......... 38 30 T 301....do..--. 50 1:125000
Warsaw, Mo......... .. 38 00 93 00 |....do ..--- 50 1:125000
Wartburg, Tenn.......... 36 00 8 30 |....do.-..- 100 «1:125000
Warwick, Mass.-N.H.-Vt.| 42 30 72 15 | ¥ degree.. 20 1: 62500
Washington, Kans....____| 39 30 97 00 | % degree. .. 20 1:125000
Washington. East; Md.-

DCorriiicaiaa e 38 45 76 45 | {5 degree.. 20 1: 62500
Washington, West; Md.-

D.Cc-Va.eoiiiiina.. 38 45 77 00 {....do ..... 20 1: 62500
Waterbury, Conn......... 41 30 73 00 |....do ..... 20 1: 62500
Waterloo, Wis..._........ 43 00 88 45 |....do_.... 20 1: 62500
Watertown, N.Y_ .. ....... 43 45 7 45 |....do _.... 20 al: 62500
‘Watertown, Wis_......... 43 00 88 30 |....do ..... 20 1: 62500
Waterville, Me ........... 44 30 69 30 !....do.... 20 1: 62500
Watrous, N. Mex . ........ 35 30| 104 30 |} degree. 50 1:125000
Wankesha, Wis_......._.. 43 00 88 00 | {5 degree.. 20 1: 62500
Weatherford, Tex......... 32 30 97 30 | £ degree... 50 1:125000
Webster,Mass.~Conn -R.I.| 42 00 71 45 | {5 degree.. 20 1: 62500
Wellfleet, Mass ......._-.. 41 45 69 55 |....do ..... 20 1: 62500
Wellington, Cal.-Nev..... 38 30| 119 00 | % degree... 100 1:125000
Wellingten, Kans......... 37 00 97 00 |....do..... 50 1:125000
West Delta, La __......... 29 00 89 15 | v degree.. None. 1: 62500
West Liberty, Towa....... 41 30 91 15 |....do ..... 20 ‘ 1: 62500
West Los Angeles, Cal_...| 34 00| 118 15 }....do..... 50 | a@l: 62500
West Point, N. Y ......... 41 15 78 45 |....do ..... 20 1: 62500
Wheatland, lowa...._.... 41 45 90 45 |....do..... 20 1: 62500
Whitehall, N. Y.-Vt ___... 43 30 73 15 |....do ..... 20 | al: 62500
Whitesburg, Ky.-Va...... 37 00 82 30 | 4 degree... 100 1:125000
Whitewater, Wis ......... 42 45 88 30 | 1} degree.. 20 1: 62500
Whitings, N.J .-......... 39 45 T4 15 |....do ..... 10 1: 62500
Wichita, Kans............ 37 30 97 00 | # degree... 50 1:125000
Wicomico, Md.-Va ....... 38 15 76 45 | {& degree-. 20 1: 62500

a Not printed

-
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List of topographic sheets surveyed in whole or in part—Continued.

Name and locality of atlas sheet

Wilcox, Nebr_.._.........
Wilkesbarre, Pa_.........
Wilkesboro, N.C ... ...
Wilhamsburg, Ky.-Tenn. .
Williston, Fla .. ........_.
Willshoro, N. Y.-Vt _.....
Wilmigton, 11 .. ........
Wilmington, V6 -......_..
Wilson, N. Y ... oooaioas
Wilton Junction, Iowa....
Winchendon, Mass.-N. H .
Winchester, Va.-W. Va_..
Wingate, N. Mex ... .. ....
Winsted, Conn ...........
Wiscasset, Me .._.........
‘Wood River, Nebr........
Woodstock, Conn.........
Woodstock, Va.-W. Va. ..
Woodston, Kans..........
Worcester, Mass._........
Wytheville, Va.-N. C.....
Yadkmville, N C.........
Yarmouth, Mass..........
Yellville, Ark............
York, Me-N H ..... ...
Yosemite, Cal.............
Yukon, Okla.. ..........

Postrtion of SE. corner

30 (...

of sheet.
Tat. Long,

o o
40 15 99 00
41 00 ™ 45
36 00 81 00
36 30 84 00
29 15 8 15
4 15 73 15
41 15 88 00
42 45 72 45
43 15 78 45
41 30 91 00
42 30 72 00
39 00 78 00
35 00 108 00
41 45 73 00
44 00 69 30
40 45 98

41 45 72 00
38 30 78 30
39 15 99 00
42 15 71 45
36 30 81 00
36 00 80 30
41 30 70 00
36 00 ) 92 30
43 00 70 30
37 30| 119 30
35 30 ' 97 30

_| Area covered.

| 1 degree..
eeeodo Lo
} degree...
ceendo Lol

Y [ S
# degree...
1 degree...
15 degree..
oo Ll

4 degree. ..
1z degree. .
coodo L.l
1 degree. ..
weendo Lol

Vs degree. .|
| 1 degree. ..

Contour
interval

Feet.
20

20
100
100

10

20 !

10

20

20

20

20
100
200

20

20

20

20
100

20

20
100
100

20 |

| ¥ degree..
% degree. ..
5 degree..

a Not printed

50 |
2|
100 J
20 \

Scale

= ®

al
al

1 62500
: 62500
:125000
:125000
: 62500
: 62500
: 62500
: 62500
: 62500
: 62500
: 62500
:125000
:250000
1 62500
1 62500
1 62500
1 62500
:125000
: 62500
: 62500
*125000
:125000
: 62500
125000
: 62500
1125000
1 62500

That the preceding table may be conveniently used to show
the progress of work in each State thefollowing list isappended,
showing the surveyed atlas sheets within each State.
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List of topographic sheets, wholly or partly surveyed, arranged by States.

Anniston
Ashland
Bessemer,
Birmingham
Clantoun.
Cullman.

Camp Mohave.

Canyon de Chelly.

Chino.
Diamond Creek.
Echo Clhiffs.
Fort Defiance.

Batesville.
Benton.
Dardanelle
Fort Smith
Hot Springs.

Alturas.
Bidwell Bar
Big Trees
Camp Mohave
Chico.
Coltax
Downieville
El Cajon
Escondido.
Honey Lake
Jackson.

Abajo.

Albany.
Anthracite.
Apishapa
Arroyo.

Ashley

Aspen.

Big Springs.
Canyon City.
Castle Rock.
Catlin.
Cheyenne Wells.
Colorado Springs.
Crested Butte

ALABAMA

Fort Payne
Gadsden.
Huntsville
Jasper
Rome.

ARIZONA

Holbrook.
Kaibab

Marsh Pass
Mount Trumbull.
Prescott.

ARKANSAS.

Little Rock

Magazine Mountain,

Marshall.
Morrillton.
Mountain Home.

CALIFORNIA,

Lassen Peak.
Lodx
Markleeville
Marysville.,
Modoc Lava Bed
Oceanside.
Placerville
Pyramid Peak.
Red Bluff
Redlands.
Sacramento

COLORADO

Denver, Bast.
Denver, West.
East Tavaputs.
Elmoro.
Granada
Higbee.
Huerfano Park.
K1t Carson
Lamar

La Sal.

Las Animas .
Leadville.
Limon

Tallapoosa.
Talladega.
Scottsboro.
Springville.
Stevenson.

Saint Johns,
Saint Thomas.
Verde
Tusayan

San Francisco Mountain

Mountain View
Mount Ida.
Potean Mountain
Yellville

San Bernardino.
S8an Francisco
San Mateo
Shasta.,
Sierraville
Smartaville
Sonora,
Truckee.
Wellington
West-Los Angeles
Yosemite.

Mesa de Maya
Mount Carrizo.
Nepesta

Pikes Peak
Platte Canyon.
Pueblo.
Sanborn
Springfield.
Timpas
Trinidad

Two Butte.
Vilas.
Walsenbuig,
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Bridgeport.
Brookfield.
Carmel.
Clove.
Cornwall,
Danbury.
Derby.
Gilead.
Granby.
Granville.
Guilford.

Bayside.

Mount Vernon.

Arredondo
Citra.
Dunnellon.

Atlanta.
Carnesville
Cartersville
Dabhlonega.
Dalton.
Elberton

Bear Valley
Bisuka

Boise,

Camas Praime

Calumet,
Chicago.
Chinton
Davenport.
Desplaines.
Dunlap
Goose Lake,
Hennepin.

Calumet

Fort Smuith,
Minco

CONNECTICUT.

Hartford.
Meriden.
Middletown.
Moosup.
New Haven.
New London.
New Milford
Norwalk.
Norwich.
Palmer.
Putnam

DELAWARE

DistrICT OF COLUMBIA

Washington, East
FLORIDA.

Ocala.
Panasoffkee

GEORGIA

Ellyay.
Fort Payne
Ganesville.
MecCormuick.
Marietta
Ringgold

IDAHO.

Garden Valley.
Idaho Basm.
Mountain Home.
Nampa

[LLINOIS.

Joliet
Lacon
Lasalle.
Leclaire.
Louisiana
Marse1lles.
Metamora.
Morris

INDIANA

INDIAN TERRITORY.

Norman
Oklahowa
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Sandisfield.
Saybrook.
Sheffield.
Springfield
Stamfor d
Stonington
Tolland
Waterbury.
‘Webster.
Winsted.
Woodstock.

Washington, West

Tsala Apopka
Williston

Rome,
Stevenson.
Suwanee.
Tallapoosa
Walhalla

Rocky Bar
Silver City
Squaw Creek

Ottawa

Riverside

Saint Louis, East
Saint Lous. West.
Savanna.
Wilmmgton

Poteau Mountain



Amana,
Anamosa.
Baldwin.
Bennington.
Cedar Rapids.
Clinton.
Davenport.
Dewitt.
Durant.

Abilene.
Albany.
Alton.
Anthony.
Atchison.
Beloit.
Bison.
Bunker Hill.
Burden.
Burlingame.
Burlington.
Caldwell.
Cheney.
Cheyenne Wells.
Claflin,

Clay Center.
Codell.
Coldwater.
Concordia.
Cottonwood Falls.
Dodge.
Eldorado.
Ellis.
Ellsworth.
Emporia.
Englewood.
Eskridge.
Eureka.
Fort Scott.
Fredonia.
Garden City.

Beattyville.
Cumberland Gap.
Estillville.
Grundy.

Hazard.

REPORT OF
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Goose Lake.
Towa City.
Leclaire.
Maquoketa.
Marion.
Mechanicsville.
Monticello.
Omaha.
Oxford.

KaNsaAs.

Garnett.
Granada.
Great Bend.
Hartland.
Hays.
Hiawatha.
Hill.
Hoisington.
Hutchinson.
Independence.
Iola.

Ivanhoe.
Joplin.
Junction City.
Kansas City.
Kingman.
Kinsley.

La Crosse.
Larned.
Lawrence.
Letitia.
Lockport. *
Lucas.

Lyons.
Mankato.
Marysville.
Meade.
Medicine Lodge.
Minneapolis.
Mound City.

KENTUCKY

Jonesville.
London.
Manchester.
Prestonburg.
Richmond.

THE DIRECTOR.

Plattsmouth.
Savanna,
Shellsburg.
Tipton.

West Liberty.
‘Wheatland.
‘Wilton Junetion.

Ness City.
Newton.
Norton.
Olathe.
Osborne,
Oskaloosa.
Parkerville.
Parsons.
Phillipsburg.
Pierceville.
Plainville.
Pratt.
Russell.
Salina.
Sedan.
Seneca.
Sitka.
Smith Center
Sodville.
Spearville.
Stockton.
Topeka.
Victoria.

USRS 4 1 ;1. N

Waldo.
Wamego.
Washington.
Wellington.
‘Wichita.
Woodston.

Salyersville.
Warfield.
‘Whitesburg.
Williamsburg.
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Barataria.
Bayou de Large.
Bodreau.
Bonnet Carre.
Cat Island.
Chandeleur.
Chef Mentenr.
Cheniere Caminada
Creole.

Cut Off,

Dime.
Donaldsonville.

Augusta.
Bath.
Berwick.
Biddeford.
Boothbay.
Buxton.
Casco Bay.
Dover.

Annapolis.
Baltimore.

Bloodsworth Island.

Brandywine.
Drum Point.
Ellicott.
Frederick.
Fredericksburg.
Gunpowder.

Abington.
Barnstable.
Barre.
Becket.
Belchertown.
Berlin.
Blackstone.
Boston.
Boston Bay. -
Brookfield.
Chatham.
Chesterfield.
Dedham.
Duxbury.
Fall River.
Falmouth.
Fitchburg.
Framingham.

LOUISIANA.

Dulae.

East Delta.

Fort Livingston.
Forts.

Gibson.

Hahnville.

Houma.

Lac des Allemands.

‘La Fortuna.

Lake Felicity.
Mount Airy.

MAINE.

Freeport.
Gardiner.
Gorham.

Gray.
Kennebunk.
Newfield.
Norridgewock.
North Conway.

MARYLAND.

Harpers Ferry.
Laurel.
Leonardtown.
Montross.
Mount Vernon.
North Point.
Owensville.
Piedmont.
Piney Point.

e MASSACHUSETTS.

Franklin.
Gay Head.
Gloucester.
Granville.
Greenfield.
Greylock.
Groton.
Haverhill.
Hawley.
Lawrence.
Lowell.
Marlboro.
Marthas Vineyard.
Middleboro.
Muskeget.
Nantucket.
New Bedford.
Newburyport.
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New Orleans.
Pointe a la Hache.
Quarantine.
Rigolets.
Saint Bernard.
Shell Beach.
Spanish Fort.
Thibodeaux.
Timbalier.
Toulme.

‘West Delta.

Portland.
Small Point.
Vassalboro.
‘Waterville.
‘Wiscasset.
York.

Point Lookout.
Prince Frederick.
Relay.

Romney.

Sharps Island.
Washington, East.
Washington, West.
‘Wicomico.

Northampton.
Palmer.
Pittsfield.
Plymouth.
Providence.
Provincetown.
Salem.
Sandisfield.
Sheffield.
Springfield.
Taunton.
Warwick.
Webster.
Wellfleet.
‘Winchendon.
‘Worcester.
Yarmouth.



Ned Lake.

Duluth.

Cat Island.

Atchison.
Bolivar.
Boonville.
Butler.,
Carthage.
Clinton.
Fort Scott.
Fulton.
Glasgow.
Greenfield.
Harrisonville.
Hermann.

Big Snowy Mountain.
Big Timber,

Dillon.

Fort Benton,

Fort Custer.

Alma.
Arapahoe.
Archer.
Ashland.
Aurora.
Beaver City.
Bennington.
Bertrand,
Bladen.

Blue Hill.
Buckeye.
Cedar Bluffs.
Central City.
Columbus.
Cozad.
Dannebrog.

Camp Mohave.
Carson.
Disaster.
Granite Range.
Long Valley.

MICHIGAN,

Passage Island.

MINNESOTA.

M1SSISSIPPL.

Rigolets.

MI1SSOURI.

Independence. ‘
Jefferson City.
Joplin.

Kansas City.
Lexington.
Louisiana.
Marshall.
Mexico.
Moberly.

Mound City.
Mountain Home.
Nevada.

MONTANA.

Fort Logan.
Great Falls.
Helena.
Huntley.

Little Belt Mountain.

NEBRASKA.

Elm Creek.
Elwood.
Franklin.
Fremont.
Fullerton.
Grand Island.
Guide Rock.
Holdrege.
Kearuey.
Kenesaw.
Lexington.
Maxwell.
Miller.
Minden.
Naponee.
North Bend.

NEVADA.

Markleeville.
Paradise.
Pioche.

Reno.

Saint Thomas.
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Perch Lake.

'

Toulme.

Olathe.
Oskaloosa.

Saint Louis, East.
Saint Louis, West.
Sedalia.
Springfield.
Stockton.
Tuscumbia.
Versailles.
‘Warrensburg.
Warsaw.

“ Yellville. -

Livingston.
Rosebud.
Saint Xavier.
Stillwater.
Three Forks.

North Platte.
Omaha.
Osceola.
Oxford.
Papillion.
Plattsmouth.
Pleasanton.
Red Cloud.
Saint Paul.
Schuyler.
Silver Creek.
Stamford.
Upland.
Wilcox.
Wood River, -

Wabuska,
Wadsworth.
Wellington.
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Berwick.
Brattleboro.
Crawford Notch.
Dover.
Fitchburg.
Gorham.

Asbury Park.
Atlantic City.
Barnegat.
Bayside.
Bordentown.
Bridgeton.
Burlington.
Cape May.
Cassville.

Delaware Water Gap.

Dennisville.
Doylestown.
Easton,
Franklin:
Germantown.
Glassboro.

Albuquerque.
Bernal.

Canyon de Chelly.

Chaco.
Corazon.
Deming.

Fort Defiance.

Albany.
Amsterdam.
Ausable.
Berlin.
Brooklyn.
Buffalo.
Cambridge.
Cape Vincent.
Carmel.
Catskill.
Chittenango.
Clove.

Cohoes.
Cornwall.
Coxsackie.
Durham,
Elizabethtown.
Elmira.
Fonda.

Fort Ann,

NEw HAMPSHIRE.

Groton.
Haverhill.
Lowell.

Mount Washington.

Newburyport. .
Newfield.

NEW JERSEY,

Great Egg Harbor.

Greenwood Lake.
Hackettstown.
Hammondton.
Harlem.

High Bridge.
Lake Hopatcong.
Lambertville.

Little Egg Harbor.

Long Beach.
Maurice Cove.
Morristown.
Mouut Holly.
Mullica.

New Brunswick.
Paterson.

NeEw MEXICO.

Jemes.

Lamy.

Largo.

Las Cruces.
Las Vegas.
La Union.
Mount Taylor.

NEwW YORK.

Greenwood Lake.
Harlem.
Ithaca.
Kaaterskill.
Lake Plaeid.
Mooers.
Mount Marcy.
New Londou.
Niagara Falls.
Norwalk.
Oneida,
Oriskany.
Paterson.
Pittsfield,
Plattsburg.
Port Henry.
Poughkeepsie.
Pulaski.
Ramapo.
Rhinebeck.
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North Conway.
Warwick.
‘Winchendon.
York.

Pemberton.
Philadelphia.
Plainfield.
Princeton.
Ramapo.
Salem.
Sandy Hook.
Sea Isle.
Somerville.
Staten Island.
Tarrytown.
Tuckahoe.
Wallpack.
Whitings.

Saint Johns.
San Pedro.
Santa Fe.
Santa Clara
Watrous.
Wingate.

Rochester.
Rouses Point.
Sackets Harbor.
Schenectady.
Sheffield.
Stamford.
Staten Island.
Stonington.
Stony Island.
Syracuse.
Tarrytown.
Tonawanda.
Troy.
‘Watertown.
West Point.
‘Whitehall.
Willsboro.
‘Wilson.
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NORTH CAROLINA,

Abingdon. Knoxville. Saluda.
Asheville. Morganton. Statesville,
Cowee. Mount Guyot. Virginia Beach.
Cranberry. Mount Mitchell, Walhalla.
Dahlonega. Murphy. ‘Wilkesboro.
Ellijay. Nantahalah. Wytheville.
Greeneville, Norfolk, Yadkinville,
Hickory. Pisgah.

Hillsville. Roan Mountain.

NORTH DAKOTA.

Adrian, Fullerton. Monango.
Dickey. Hecla. Oakes,
Eckelson. Jamestown. Savo.
Edgeley. Kulm, Sharlow.
Eldridge. Lamoure. Valley Junction.
Ellendale. Merricourt.
OHIO.
Huntington.
OXLAHOMA.
Buggy Creek. Hennessey. Norman.
Darlington. Kingfisher. Oklahoma
Downs. Lacey. Omega.
Edmong. Minco. Sheridan.
Elreno. Moore. Stillwater.
Guthrie, Mulhall. Yukon.
OREGON.
Asbland. Klamath. Nampa.
Grant Pass,

PENNSYLVANIA,

Allentown. Harvey Lake. Pittaton.
Bloomsburg. Hazleton. Pottsville.
Bordentown, Honesdale. Quakertown.
Burlington. Humielstown. Reading.
Catawissa. Lambertville. Scranton.
Delaware Water Gap. Lebanon. Shamokin.
Doylestown. Liykens. Shickshinny.
Dundaff. Mahanoy. Sunbury.
Easton. Millersburg. Wallpacik.
Germantown. Philadelphia. Wilkesbarre.
Harrisburg. Pine Grove.

RHODE IsLAND.

Blackstone. Franklin. Providence.
Block Island. Kent. Putnam.
Burrillville. Moosup. Sakonnet.
Charlestown. Narragansett Bay. Stonington.

Fall River. - Newport. ‘Webster.
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Abbeville.
Carnesville.
Cowee.

Aberdeen.
Columbia.
Conde.
Deadwood.
Doland.

. Ellendale.
Elm.
Frankfort.

Abingdon.
Asheville.
Briceville.
Bristol.
Chattanooga
Cleveland.
Cranberry.

Cumberland Gap.

Dalton.
Ellijay.
Estillville.

Abilene.
Atlbany.
Alpine.
Anson.
Austin.

Barrd.
Ballinger.
Bastrop.
Blanco.
Brackettville.
Brady.
Breckenridge.
Brownwood.
Burnet.
Chispa.
Cleburne.
Coleman.
Dallas.

Abajo.

Ashley.
Beaver.

East Tavaputs.
Esgcalante,
Fish Lake.

S0UTH CAROLINA. |,

Elberton.
McCormick.
Pickens.

SouTH DAKOTA.

Groton,
Harney Peak.
Hecla.
Hermosa.
Hitchcock.
Lake Byron.
Mellette.
Northville.

TENNESSEE.

Greeneville.
Huntsville,
Jonesville.
Kingston.
Knoxville.
London.
McMinnville.
Maynardville.
Morristown.
Mount Guyot.
Mount Mitchell.

TEXAS.

Eastland.
Eden,

El Paso,

Fort Hancock.
Fort McKavett.
Fort Worth.
Fredericksburg.
Gatesville.
Georgetown.
Granbury.
Hamilton.
Hayrick.
Kerrville.
Lampasas.

La Union.
Llano.

Marfa.

Uran,

Henry Mountains,

Kanab.
La Sal.
Manti.
Pioche.
Price River,
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Pisgah.
Saluda.
Walhalla.

QOelrich.
Putney.
Rapid.
Redfield.
Savo,

Snake Creek.

Murphy.
Nantahalah,
Pikeville.
Ringgold.

Roan Mountain.
Scottsboro.
Sewanee.
Stevenson.
Wartburg.
Williamsburg.

Mason.
Meridian.
Nueces.

Palo Pinto
Roby.

Rock Springs.
Salt Basin.
San Angelo.
San Saba.
Sherwood.
Sierra Blanca.
Stephenville.
Sweetwater.
Taylor.
Temple.
Waco.
Weatherford.

Saint George.
Salt Lake.
San Rafael.
Sevier Desert.
Tooele Valley.
Uinta,.



Berlin,
Brattleboro.
Cambridge.
Fort Ann,
Hawley.
Greenfield.

Abingdon.
Appomattox.
Bermuda Hundred.
Beverly.

Bristol.
Buckingham.
Chrnstiansburg.
Cuniberland Gap.
Dublin.
Estillville.
Farmville.
Franklin,
Frederick.,
Fredericksburg.
Goochland.
Gordonsville.
Grundy.

Seattle,

Beverly.
Buckbannon.
Charleston.
Christiansburg.
Dublin.
Franklin.
Harpers Ferry.
Hinton.
Huntersville.

Baraboo.

Bay View.

Big Spring Lake.
Brodhearl,
Delavan.

Eagle.
Evansville.
Geneva,
Janesville.

i

VERMONT.

Greylock.
Londonderry.
Plattsburg.
Port Henry.
Rouses Point.
Rutland.

VIRGINTA

Harpers Ferry
Harrisonburg.
Hillsville.,
Jonesville.
Lewisburg.
Lexington.
Luray.
Lynchburg
Monterey.
Montross.
Mount Vernon.
Natural Bridge.
Norfolk.
QOccana.
Palmyra.
Petersburg.
Piney Point.

WASHINGTON.

Wesr VIRGINIA.

Huntington.
Kaunawha Falls.
Lewisburg.
Monterey.
Nicholas.
Oceana,
Piedmont.
Pocahontas.
Raleigh.

WISCONSIN.

Koshkonong.
Madison.
Milwaukee.
Muskego.
QOconomowoc.
Portage.

Port Washington.
Racine.
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Wallingford
Warwick.
‘Whitehall.
Willsboro.
Wilmington.

Pocahontas.
Point Lookout.
Richmond.
Roanoke.
Romney.
Spoftsylvania.
Staunton.
Tazewell.,
Virgimia Beach
Warfield.
Warrenton.
‘Washington, west.
‘Whitesburg.
Wicomico.
‘Winchester.
‘Woodstock.
Wytheville.

Rommney.
Saint George.
Staunton.
Sutton.
Tazewell.
Warfield.
‘Winchester.
Woodstock

Shopiere.
Silver Lake
Stoughton
Sun Prairie
‘Waterloo.
Watertown
‘Waukesha.
Whitewater.
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Crandall Creek.
Dayton.
Fort Steele.

Canyoun.
Gallatin.
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WYOMING.

Ishawooa.
Lake.

Larame.
Shoshone.

YELLOWSTONE NATIONAL PARK.

Lake.
Livingston.

Shoshone.

Table showing distribution by States of atlas shects surveyed to June 30,

1894,

State or Termtory. W}é'zg e{'n Pg:t'ig&.in State or Terntory. Wé]&l%g'm‘ P ";{i{ef’]
Alabama ... _......__.. 10 6 | Nebraska ...... PO 44 3
Arizona ........ ... ... 11 5| Nevada............... 8 5
Arkansas. ... _._...___. 10 4 ! New Hampshire....... 2 14
Califorma._.. .. ... 30 3 I New Jersey ........... 30 16
Colorado ............._. 32 8 1| New Mexico. ......__.. 16 4
Conmnecticut ......_..._. 18 15 | New York. ........._.. 32 26
Delaware ... ..... . |-co..ao- 1 ! North Carolina_....... 6 19
Dastrict of Columbia. . |._...__. 3 i North Dakota......... 14 3
Florida ... ... A PO Ohwo .o ... . oL 1
Georgin (oouei il 5 12 | Oklahoma. ........... 15 3
Tdaho (... oLl 10 1 ‘ Oregon................ 3 1
Ihnows. ... 13 9 } Pennsylvama ... ... 23 9
Indhana ... olllliLL 1| Rhode Island.......... 7 8
Indaan Territory .......|-....... 5 i South Carolma........ 2 7
Towa. .o oiaooii o .. 17 8 | South Dakota ....._... 19 3
Kansas. .o aceoo.... 80 11 | Tennessec............. 11 21
Kentneky ... ... .____. 7 7| Texas ... .. ... .___.. 48 4
Lowsiana ... .. ....... 31 3| Utah. ... ... .. 13 b
Maine. . ............... 16 6| Vermont _..__....._... I3 12
Maryland ._............. 14 12 | Vargma ... ... 17 34
Massachusetts.. . ..... 30 23 | Washington......._... B U RO
Michigan............... 5 2 O West Virginta. ... ... 10 16
Minnesota._ . ...... ..o .. ) O PO Wisconsmn ... 245 2
Mississippt . ...... .._.. [ommnnee 3 || Wyoming. .. .......... 5 2
Missour: ............... ! 24 12 | Yellowstone Nattonal
Montann........;......] 4| 1 Park ... ... 2 3

|

In addition to the single atlas sheets of the preceding list
the Geological Survey has from time to time printed larger
sheets formed by the combination of two or more of these.
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List of combined sheets.

65

Locality. Scale. %‘;&:{
Feet.
New York and vicinity ... ..o oo i 1: 62500 20
Albany and viemmity.. ...l Lo aieee.... 1: 62500 20
Niagara Falls and vieinity.. .. ..o ..o . oL 1: 62500 20
East and West Washington, District of Columbia, Maryland
and VIrginia .. ..o oo a el i 1: 62500 20
East and West St. Louis, Missouri and Illinois .........._... 1: 62500 20
Sandy Hook and L.ong Branch, New Jersey ................. 1: 62500 10
Norfolk and Virgmia Beach, Virgima..._ . ... ... ... ... 1:125000 5
East and West Denver, Colorado................_........... 1:125000 | 50,100
Yellowstone National Park, Wyoming ..._..........__...... 1:125000 100

There have also been surveyed a number of special
not constituting part of the atlas of the United States, viz:

Special maps.

maps

i 2]
Locahty. i Scale i(;;;’;'t‘ggf
—_— | —_—
Aspen, Colorado - .. uouet i e l 1: 9600 2
Banner Hill, Califormia ... .... .. .. .. .. .ol 1.14400 20
Grass Valley, California ...... ... ..o ool 1:14400 20
Genesee, California ... ... oo i il 1:31680 50
Taylorsville, California . ..... ... .o o il 1:31680 50
Indian Valley, California ............... e e aaa 1:65500 100
Nevada City, California ...l o0 L.l 1:14400 20
Hunter Park, Colorado. _...... .. ... . ... ... al: 9600 25
Tourtelotte Park, Colorado.... .. ... ... .. .......c..... al: 9600 25
Richmond Hill, Colorado - .... .. ... ... .. ... al: 9600 25
Lenado, Colorado. .o oo oiiein i imieaiiia e al: 9600 25
a Not printed,
Miscellaneous topographic maps.
Scale. Sheets
Contour map of the United States ... ... ... .. .......C 1: 2500000 9
Contour map of the United States. ... ..... ... ... 1: 7000000 1
Hypsometric map of the United States. ... ................ 1: 7000000 1
Index map of the United States . .............. ... ... 1: 2500000 9
Base map of the United States...... . ......eocenenennann 1: 7000000 1
Base map of the United States. ... ... ... ... .o .oooL 1:14000000 i
Contour map of the State of Massachusetts......  _....... 1: 250000 4
Contour mayp of the State of Connectient... ... ... .. ._... 1: 125000 2
Contour map of the drainage hasin of the Arkansas River in
Colorado . ... e e im e 1: 380160 2

15 GEOL——b
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GEOLOGIC WORK.

ORGANIZATION. -

The appropriation for geologic work for the fiscal year end-
ing June 30, 1893, was much smaller than the previous appro-
priations, and it was necessary to reduce the geologic corps.
Field work was almost entirely stopped, and the energies of
the force were devoted to the office work of preparing accu-
mulated material for permanent record or publication. For
the present fiscal year the appropriation was greater by about
30 per cent. This increase of funds and the advanced condi-
tion of office work made it possible to prosecute a large amount
of field work, and also to resume several investigations which
had been stopped.

The resumption of field work was accompanied by a reor-
ganization of the geologic force. From the time of the organi-
zation of the Survey by its first Director, Mr. Clarence King,
the geologic corps had been grouped in divisions, each under
the immediate direction of a chief of division. Divisions were
abolished from time to time, as the investigations assigned them
were completed, and new divisions were created. Some divi-
sions comprised a number of assistants, others only one, and in
a few instances the work of a single individuz! was given divi-
sional rank; but the general plan of organization gave to each of
the more experienced geologists the supervision of the work of a
group of assistants and made him correspondingly responsible
for the results. As the younger men added experience from
year to year, the necessity for subordinating their work to that
of others gradually ceased, and as opportunity afforded they
were placed in charge of independent investigations; but the
magnitude and continuity of the larger bodies of work inter-
fered to a certain extent with the plan, and the divisions came
to consist in large part of geologists well equipped for inde-
pendent work. It happened that the legislative action reduc-
ing the corps in the last fiscal year had the effect of retiring
from the work several chiefs of important divisions, and it was
decided that the partial reorganization thus necessitated should
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be made general. All divisions within the geologic corps were
accordingly abolished, and when field work was resumed each
geologist and- assistant geologist was made a chief of party,
performing his geologic work either alone or with the assist-
ance of a relatively inexperienced man, classed as a field
assistant or geologic aid.

The number of geologic field parties was about twenty, and
the coordination of their work involved a considerable amount
of supervision and inspection. To aid me in this branch of
administrative work Mr. C. D. Walcott, previously chief paleon-
tologist of the Survey, was called upon to take general charge
also of the geologic work. The paleontologic force was reor-
ganized in the same manner as the geologic, and the geolo-
gists, assistant geologists, paleontologists, and assistant paleon-
tologists were instructed to report directly to Mr. Walcott, who
received from the Secretary of the Interior an appointment as
Geologist in charge of Greology and Paleontology. The entire
geologic and paleontologic force was thus reorganized as a
single division, coordinate, from an administrative point of
view, with the topographic and accessory divisions of the
Survey.

FIELD WORK.

Nearly all the field work of the year had for its immediate
and direct purpose the preparation of the geologic atlas of the
United States. The greater part of the time was directly
devoted to the mapping of formations on the atlas sheets. To
a certain extent revision was found necessary in order to settle
questions which had been raised in the progress of office work
during the preceding year; to a certain extent also recon-
noissance was necessary to aid in the establishment of cate-
gories for the classification of formations in various districts;
but final areal work on new ground and the correlative struc-
tural determinations were carried forward more rapidly than
during any preceding year.

This areal work determines the extent and position of the
various rock bodies and delineates them on the maps. Italso
determines the direction of their probable extent heneath the
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surface, and the conclusions thus reached are exhibited by
geologic sections.  As each economic mineral is definitely asso-
ciated with certain geologic formations, the areal map, com-
bined with the system of structure sections, is of fundamental
importance with reference to the distribution of economic min-
erals, and is essentially an economic work. But so far as the
presence and value of useful minerals has been discovered
the work of the field geologist was made to apply directly to
them. Special investigations were made of the bauxite depos-
its of Georgia and Alabama; of the coal seams of Alabama,
Tennessee, West Virginia, Wyoming, and Montana; of the iron
ores of North Carolina, Tennessee, New Jersey and Michigan;
of apart of the corundum belt of North Carolina; of the phos-
phates of Florida and Tennessee; of an undeveloped petro-
leum field in Wyoming; of gold and silver in Montana,
Wyoming, Colorado, and California; of fire-clay in Colorado;
of artesian water in Colorado and in the coastal belt from New
Jersey to Virginia; of building stone, cement rock, brick clay,
and other structural material in Massachusetts, New York, New
Jersey, Maryland, and Kansas.

OFFICE WORK.

In the office the geologists have made careful drawings of
geologic and economic maps to be sent to the engraver. They
have also constructed sections exhibiting the stratigraphy and
geologic structure of the areas mapped, and have written chap-
ters on local geology to accompany the maps. These chapters,
although brief, are of peculiar importance, in that they not
merely constitute the most authoritative account of the local
structure and geologic history, but also are intended for the
use of the owners of land in the several districts, many of
whom are not familiar with the technical language of geologists.
Great care is therefore taken with their phraseology, so that it
may be at once simple and accurate.

Each district of areal work is found to illustrate some pecu-
liar phase of geologic history or geologic processes, so that
the careful study necessary to the delineation of the formations
yields also a contribution to the philosophy of the science. It
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is through such contributions that the science is developed and
the work of geologists everywhere is rendered more effective,
and the formulation of such contributions is a recognized
function of the geologic corps. This year, as in previous years,
a large number of memoirs and essays have been prepared by
geologists of the Survey, embodying such original contributions
to the science of geology. Some of these appear elsewhere
in this report, others are published as bulletins of the Survey,
and a large number are printed by the scientific journals and
scientific societies of the country.

A more detailed account of this work will be found in the
accompanying administrative reports of the chiefs of parties,
and a fuller abstract appears in the report of the geologist in
charge.

PALEONTOLOGIC WORK.

The organisms whose remains occur in the rocks as fossils
may be considered as representatives of the animal and vege-
table kingdoms—the ancestors of living forms; or, since their
characteristics have changed from age to age, they may be
considered as the indices of geologic age. Paleontology thus
has two sides, a biotic and a chronologic, and these are some-
times characterized as biologic paleontology and geologic or
stratigraphic paleontology. Stratigraphic paleontology is of
immediate service to the geologist, and for this reason it is
given chief importance in the work of the paleontologic corps
of the Geological Survey; but in a certain sense itis only the
appplication of the principles of biologic paleontology, and for
this reason the latter can not be entirely neglected. This year
only a small amount of work has been accomplished in biologic
paleontology.

The work of paleontologists in the interests of stratigraphy
has been of two kinds: the identification of fossils collected by
others, and the collection of fossils in the field in connection
with personal stratigraphic studies. The geologist, mapping
an area and studying the sequence of its rocks, gathers fossils
at various horizons for the purpose of fixing definitely the
geologic age of the different parts of a rock serics. These
fossils are submitted to the paleontologist, who identifies them
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so far as they are of species previously discovered, and informs
the geologist what ages, periods, and epochs are indicated by
them. If fossils are not easy to obtain, or if the stratigraphic
problems are of such difficulty that large collections are impor-
tant, the paleontologist is sometimes sent to the field, so that the
work of collection may have the benefit of his technical skill.

With the more rapid prosecution of areal work the demands
of geologists for the identification of fossils tend to increase,
and much time has been bestowed on such identification dur-
ing the year, but important studies have also been made in the
field. One of these studies pertains to the Coastal Plain strati-
graphy of Florida, another to the stratigraphy of the Potomac
formation in the northern part of the Coastal Plain, and a third
to the stratigraphy of the Coal-measures of the Appalachian
bituminous field. In the Coal-measures a great series of rocks
is characterized by rapid alternations of sandstones and shales,
with rarer limestones. Nearly all of the beds are of limited
horizontal extent, and each bed so closely resembles some
other beds of the series in lithologic character that its tracing
is a matter of difficulty. Notwithstanding the large amount of
work which has been bestowed upon the coal-bearing rocks by
official and unofficial geologists, there arc many unsettled
questions in regard to the comparative stratigraphy of neigh-
boring districts, and the Survey has begun a detailed investiga-
tion of the fossil plants found at different horizons, for the pur-
pose of bringing their evidence to bear on the problems of
stratigraphy.

More detailed information in regard to the paleontologic
work may be found in the report of the geologist in charge,
and also in the adinininstrative reports of the various paleon-
tologists.

STATISTICAL WORK.

The work of the statistical division has continued under the
able management of Dr. David T. Day, and its regular office
staff has comprised three other persons. In addition to the
material gathered by this staff, the division has, as heretofore,
availed itself of the temporary services of leading specialists
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throughout the country. The volume of statistics for the year
1892, which was somewhat delayed by reason of the detail of
Survey officers to the preparation of exhibits in the World’s
Fair, and also for the purpose of including data to be readily
obtained at Chicago during the Fair, was published during this
fiscal year, and the volume for the calendar year 1893 was pre-
pared, proof-read, and printed. It will be issued as soon as
bound.

The condition of the mineral industry of the United States
during the year under review will long be a memorable one.
As is well known, the previous year was one of.very great
activity in the production of minerals from familiar sources in
this country. Our knowledge of the mineral resources has
become so great as to tempt unexampled development of our
mines, and, as is usual with such deposits, the minerals have
been, as a rule, easy of production, and the need of careful
and conservative mining has been little felt. Exploitation of
readily accessible deposits was accompanied by great waste of
low-grade material, or of such material as was not easily mined
and marketed. In only a few instances in the country had
the condition of more conservative mining with the utmost
utilization of by-products and low-grade material been reached.
The financial depression of the succeeding year has brought
about a marked change, and every effort is now being made
in the direction of conservative mining. The volume of prod-
uct has largely fallen off, and its value in still larger ratio; but
there has been a salutary change in the direction of more careful
mining, with greater utilization of what was formerly waste
material. It is not‘probable that within the next few years the
country will again come up to the wonderful product of the
year 1892. Nevertheless, for this great apparent loss there
will be a measure of compensation in the lesson of economy
and conservatism.

Details of the work of the division, together with a sum-
mary of the mineral production of the United States for 1893,
may be found in the accompanying administrative report.
Following is a compact summary:
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Metallic products of the United States in 1893.

Products.

Pigiron. .. ..ol long tons..
Silver. ...l troy ounces..
[€11) U SRR U PR . {: SN
(671 1) 1151 N PR pounds..
Lead - oo i i short tons..
/4 1T do....
Quicksilver...... i ieeeii o flasks..
Aluminum ... ..ol pounds..
Aptimony -.. .oceoi el short tons..
Nickel .o e pounds..
B do....
Platinum_ ... . ... ..o aiiill. troy ounces. .

Total value of metallic products..... ... . ......

Quantaty

7,124, 502
60, 000, 000
1,739, 081
337, 416, 848
163, 982

78, 832

30, 164

339, 629

250

49, 399
8,938

5

$84, 810, 426
77, 575, 757
85, 950, 000
32, 054, 601
11, 839, 5490

6, 306, 560
1,108, 527
266, 903
45, 000
22,197
1,788
517

249, 981, 866

Nonmetallic mineral products of the United States in 1893.

|

Products. Quantty i Value
|
Bituminous coal... . .. ... ... ... long tons._.| 114,629,671 | $122, 751, 618
Pennsylvaniaanthraeite. ... ... .. ... .. ... do....| 48,185,306 85, 687, 078
Lime. e barrels..; 58, 000, 000 35, 960, 000
Building stone ... ... e e 33, 865, 573
Petroleum. ... .occ oo barrels.. 48, 412, 666 28,932, 326
Natural gas . .o e 14, 346, 250
Clay (all except potter’s clay)...... S P 9, 000, 000
Cement - .oooo e e barrels .. 8, 002, 467 6, 262, 841
Mineral waters ... .oioi.oo- gallons sold..| 23, 544, 495 4,246, 734
Phosphate rock ... .. ... ... oo long tons.. 941, 368 4,136, 070
T Ry S barrels..| 11,816,772 4, 054, 668
Limestone for ivon flux. .. . .............. long touns..| * 3,958,055 2,374,833
Zine white ... .o oo i shorttons.. 24, 059 1, 804, 420
Potter'selay .. oeoe oo i Iong tons.. 400, 000 900, 000
(5745110 1) SO short tons.. 253, 615 696, 615
BOrax ...ccvecesescaeioanacaaaanaaceaees-.-.pounds.. 8, 699, 000 652, 425
Mmeral paants. ... ... oo ioiiiaao.. short tons.. 37,714 530, 284
Fibrous tale ... ... . ool do.... 35, 861 403, 436
Asphalbum . ... .ooo il do.... 47,779 372,232
Soapstone ... ... do.... 21,071 265, 067
Precions Shomes . .. o oo i i e freeee e 264, 041
Pyrites. ... ol long tons.. 83,277 275, 302
Corundum.....oouunnr oo i i e short tons .. 1,718 142, 325
Novaculite ......ooo.imeenmoia e pounds..f.......oio... 135,173



REPORT OF THE DIRECTOR. 73

Nowmetallic mineral products of the United States in 1893—Continued.

Products. Quantity Value

Mica. . i iieeiaea do.... 66, 971 $88, 929
Barytes ... ...l short tons.. 28, 970 88, 506
Bromine _. .. ... ..o il pounds.. 348, 399 104, 520
Fluorspar ... ... ... ... ... short tons.. 12, 400 84, 000
Feldspar. ... ... .. ... ... long tons.. 18, 391 68, 037
Manganese Ore ... ... ... ...iuieoeimiaaa. do.... 7,718 66, 614
Flint ... L. do.... 24, 671 63, 792
Graphite ... . ..o pounds.. 843, 103 63, 232
Sulphur... ... oo o LLoil.. short tons.. 1, 200 42, 000
Marls. ... e do_._. 5, 000 40, 000
Infusorial earth_ ... ... _ .. ... .. . ... . ...... do_ ..ol 22,582
MillStomes oo e e e e —ae e 16, 645
Chromic ironore ... .. ... . ... .. ..... long tons.. 1, 450 21, 750
Cobaltoxide ... ... ... L .. ... pounds.. 8,422 10, 346
Magmesite_ ... ... ... ... ...l short tons.. 704 7,040
Asbestus._ .. .. . L L.l do.... 50 2, 500

Total value of nonmetallic wmineral products....|... AU | 358, 839, 804

Total value of metallic produets ... .. . .. .| ... ...... | 249, 981, 866

Estimated value of mineral products unspecifieda.|.... ... .. .__. | 1, 000, 000

Grand total ... ... ... L.l L.l 609, 821, 670

« Including building sand, glass sand, himestone used as flux 1n lead smelting, himestone 1 class-
making, 1ron ore used as flux 11 lead smelting, tin ore, iridosmine, nitrate of soda, carbonate of soda,
sulphate of soda, bauxite, and alum clay s used by paper manufacturers

WORK IN CHEMISTRY.

The work of the chemical laboratory generally falls under
the two heads of routine and investigation. The routine work
consists of the analysis of rocks, ores, minerals, natural waters,
etc., for the information of geologists. The investigation is
directed toward the development of mineralogic and chemical
science and the improvement of chemical methods. This year
the work has been nearly all of a routine character, one hun-
dred and ninety-two analyses having been made by the small
corps of chemists, but a limited amount of attention has been
given to investigation in two lines. Mr. Clarke has continued
his researches on the constitution of the natural series of sili-
cates, and Mr. Hillebrand has made some progress in the
improvement of methods of rock analysis.
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WORK IN HYDROGRAPHY.

"The demands made upon the Survey for information con-
cerning the water resources of the country exceed by far the
limits of the accumulating supply of data. From all parts of
the country, and especially from the West, come questions
regarding the water supply, which for their answer require not
only a broad knowledge of the topography, geologic structure,
and climatic surroundings, but also a certain familiarity with
local conditions governing the distribution and character of
available waters. These inquiries are made by all classes of
men; they come from farmers seeking to provide drinking water
for domestic use, and from members of Congress having in view
the best legislation concerning the utilization of streams flow-
ing across State borders.

The General Government has the absolute title to nearly
one-third of the area of the United States, excluding Alaska.
Most of this vast area is open to settlement under the home-
stead law, and there exists a rapidly growing demand for land,
awant whose intensity is shown by the mad race at the open-
ing of the Cherokee strip. This anomaly—on the one hand a
boundless area of fertile Jland free to all, and on the other a
mass of would-be farmers vainly striving for a homestead—is
explained by the peculiar conditions of water supply. The
remaining public lands of the West are as arule arid. There
- is only enough water for a small proportion of the rich soil,
but we are still far from knowing the exact amount available
and the best methods for its conservation and utilization. In
order to throw light upon one of the many phases of the
inquiry into the water resources, a thorough investigation was
made into the present location and extent of the vacant land
of the national domain. The results.exhibit the remarkable
degree to which settlement has followed the streams of the
West and clustered about the foothills of the higher ranges.
which, from abruptness of topography, insure perennial brooks
and creeks. There is hardly a spring, rivulet, creek, or small
river whose waters do not fructify and give value to farms.
As a consequence the land is everywhere dotted with farms



REPORT OF THE DIRECTOR. 75

and ranches—fertile islands in a sea of desolation. Although
so much water is utilized, yet it must not be inferred that all
the water is employed. The great rivers, the storm waters, and
the underground stores are hardly touched, and for the more
complete development of the country it is necessary that
attention be called to their value, or in some cases—as of under-
ground supplies—to their probable existence.

Requests for information show by their scope a popular
appreciation of the past work of the Survey, and in that respect
they are encouraging; but at the same time they are embar-
rassing, in that it is assumed that this Survey has extended its
investigations over the whole field when, as a matter of fact,
the work has been carried on only in a restricted way and in
a few of the more important localities.

Not only is the nation as a whole interested in the question
of water resources as vital to the future of the public lands,
but the older communities in the central and eastern portions
of the country have each an immediate concern in the obtain-
ing of exact information regarding water for domestic use and
for power. With the rapid growth of towns and cities and the
extension of agricultural operations the smaller streams, at least,
become polluted, and to preserve public health, resort must be
had in many cases to deep-seated or far-away waters for muni-
cipal supply. The economic and effective search for these
waters involves the necessity of a knowledge of all of the
factors above mentioned as entering into this hydrographic.
investigation. In the search for artesian waters especially,
whether in the East or West, hundreds of attempts have been
made and thousands of dollars wasted at spots where a thorough
knowledge of the ground would forbid such expenditures.
Each year this fact is being better appreciated, and in con-
sequence developments in such lines, as well as in the utili-
zation of water power, are held in abeyance for more compiete
knowledge, resting upon such facts as those which this division
of the Survey is endeavoring to .bring together.

The hydrographic work is not only intimately related to
geology and topography, but also demands data from the
records of climatic oscillations. It is, however, essentially a
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survey, and in its practical operations has been carried on most
economically as a part of the topographic organization The
results obtained during the past year have been in the line of
those described in former reports and therefore will not need
further comment. One of the most important results has been
the completion of a preliminary map showing in a broad way
the “run-off,” or quantity of water which flows from the sur-
face of the country. This is made in the conventional manner
of the ordinary map of mean annual rainfall, but instead of
showing the depth of precipitation in inches on the surface, it
gives the depth in inches of that part of the precipitation which
does not return to the atmosphere by evaporation, but flows
over the surface to gather in streams.  T'his map brings together
in a condensed and graphic form all of the data concerning
surface-water supply at present available. As knowledge
increases and more facts are obtained this map will be perfected
in detail.
COOPERATION WITH STATES.

By the legislature of the State of New York the sum of
$24,000 was in 1893 appropriated for topographic work in
cooperation with the U. S. Geological Survey. Such terms of
cooperation were made as had been previously arranged with
other States, the expense of the topographic mapping being
divided between the State and the U. S. Geological Survey,
and the Survey assuming direction of the work. Through this
cooperation the topographic atlas of the State was advanced
much more rapidly than would otherwise have been practicable.

Arrangements for cooperation were made with the State
geologist of New York, and a considerable amount of detailed
areal work was performed by one of the geologists of the
national corps under the joint auspices of the two organizations.

Cooperation in geologic work with the State of New Jersey,
which had been checked during the preceding yecar, was this
year actively resumed, two geologists of the national Survey
participating in the joint work.

By request of the State geologist of Georgia, a joint inves-
tigation was made of certain reported phosphatic deposits in
that State.
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In each of these cooperative investigations the expense has
been shared by the State and national organizations, and it has
been arranged that the results, topographic and geologic, shall
be regarded as equally the property of both organizations.

WORK OF PUBLICATION.

EDITORIAL WORK ON BOOKS.

The editorial work has continued under the efficient direction
of Mr. W. A. Croffut. A large amount of work has been accom-
plished, and at the close of the year the work of publication
has been brought up to date.

I take great pleasure in acknowledging the indebtedness of
this Bureau to the Government Printing Office for its cordial
and intelligent cooperation.

Details of the work will be found in the accompanying admin-
istrative report, and a synopsis of the monographs and bulletins
issued appears on subsequent pages.

WORK ON ILLUSTRATIONS.

In the Division of Illustrations nine draftsmen have been
employed, under the competent direction of Mr»De Lancey W.
Gill. The work of the division has included the drawing of
illustrations for the various publications of the Survey, the
preparation of photographs for reproduction by the half-tone
process, the reading of proofs of illustrations, and the inspec-
tion of the entire edition of plates for our reports printed by
private firms under contract with the Public Printer The
division has also aided in the proof-reading of geologic and
topographic maps  During the year 1,642 drawings have
been made, and engraved proofs of 850 drawings have been
revised.

The photographic laboratory, which is under the immediate
direction of Mr. J. K. Hillers, completes and makes prints from
the negatives brought in by geologists in connection with their
work, and makes a large number of photographs of manuscript
maps to facilitate the reduction and compilation of topographic
sheets. During this year 1,514 negatives have been made,
and 11,152 prints. '
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More detailed information will be found in the accompany-
ing report of the Division of Illustrations.

EDITORIAL WORK ON GEOLOGIC MAPS.

The plan for the publication of the Greologic Atlas of the
United States has been of slow development. A study of the
notations and technical methods used in the representation of
geologic formations by the various State surveys and by the
geological surveys of other countries served many years ago
te show that the methods are inadequate, and that they fail to
satisfy the peculiar conditions under which the Geologic Atlas
of the United States is prepared. Not only is the area under
survey by this Bureau larger than that surveyed by any similar
organization, but the variety and complexity of geologic con-
ditions is such that the number of separate formations to be
mapped is far greater. 'T'o represent distinctly the vast num-
ber of American formations and exhibit their varied relations
without confusion, a new system of notation was needed, and
to perform the work with promptness and economy the most
serious consideration must be given to the technical processes
by means of which the notation was to be expressed. An
outline of the notation finally adopted was published in the
Tenth Annual Report, and much thought and experimentation
have been since devoted to the development of practical details
of productive processes. In this work I have received much
assistance from various members of the corps, especially Messrs.
G. K. Gilbert and Bailey Willis of the geologic force, and Mr.
S. J. Kiibel, chief engraver.

At the beginning of the fiscal year Mr. Willis was appointed
editor of geologic maps, and he has since devoted ncarly the
whole of his time to the consideration of various questions
arising in connection with the publication of the geologic folios.
Under his efficient direction the selected patterns have been
given such degrees of fineness and the selected colors have

"been given such degrees of strength as to secure the most
pleasing artistic effect compatible with that distinctness which
is necessary to the discrimination of the color areas. A descrip-
tive essay designed to explain to the layman the various tech-
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nical elements involved in topographic and geologic maps
has been prepared, and important progress has been made in
determining the scope and character of the individual deserip-
tions which are to accompany the several sheets of the atlas.
In these and in many other ways the plan of publication has
been developed, and the sheets now in process of publication
are being carried forward on well defined lines.

THE GEOLOGIC ATLAS OF THE UNITED STATES.

The Survey was organized for the object, among other pur-
poses, of making a geologic map of the United States. In
view of the vast extent of the country and of the detailed
character of the proposed map, it was obvious in the beginning
that it must take the form of an atlas, and as the operations of
the Survey must be long continued, the atlas embodying the
results should appear from time to time as the work progresses.

To the plan of this publication the Director gave prolonged
consideration. The facts to be represented, covering the whole
range of scientific and applied geology, were analyzed and
classified with the aid of a conference of all the geologists con-
nected with the Survey. A color scheme was elaborated and
adopted ; the size, form, and quality of the atlas were deter-
mined ; the methods of engraving and printing were selected ;
the scope and style of the descriptions’to accompany the maps
were indicated; and a general explanation of the topographic
and geologic facts to be set forth was prepared. The aim
throughout was broadly to plan the beginnings of a publica-
tion which should present the scientific and economic results of
the Survey in such form as to give them the highest practical
and educational value.

PLAN OF PUBLICATION.

The Geologic Atlas of the United States is published as a
serial, each part being a folio which describes the topography,
geology, and mineral resources of a specific area. The atlas
sheets are of approximately uniform size, each one covering,
according to its scale of 1, 2, or 4 miles to an inch, about 250,
1000, or 4000 square miles. Each of these atlas sheets
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determines the specific area to be described in a folio of the
Geologic Atlas. The publication will finally consist of more
than 3,000 folios. '

A folio is made up of topographic and geologic maps and
descriptive letter-press, bound in a heavy paper cover. The
contents vary according to the facts to be set forth. The essen-
tial elements are: the description, the topographic map, and the
map of areal geology. To these may be added a geologic map
conspicuously presenting the economic resources, a geologic map
of artesian water supply, a geologic map of the superficial for-
mations, a geologic maﬂp with structure sections showing the
relations of rocks underground, a columnar section sheet giving
the order of deposition and thicknesses of strata, and such
other special illustrations as the interests of the region may
call for.

The folios are printed in a library edition and a field edition.
The two are identical in contents, but differ in the surface of
the paper of the maps, the library edition being printed on a
highly calendered surface, which gives the best effects to the
patterns and colors, whereas the field edition is printed on
paper of the same quality with a plain surface. The latter is
more durable for folding and for exposure to moisture. A
folio may be briefly deseribed, following the order in which
the reader, opening a copy before him, finds the sheets.

The cover—The cover serves not only to protect the con-
tents: it bears the title, an index map showing the position of
the atlas sheet, and a list of the included sheets. It also shows
the number of the folio in the series, so far as published. On
the reverse of the cover, in front and back, is printed the gen-
eral explanation of the maps, which is the same for all folios.

The description—The subjects which may be discussed in
describing the maps of a folio cover the range of geography
and geology, but two considerations restrict the material to be
presented in this connection and definé its nature. The first
of these is limited space; the second is the purpose of giving
this publication the highest practical value possible by embody-
ing in it all useful information in simp'e language. Scientific
accuracy is not impaired, but the writings are addressed to the
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layman rather than to the scientist, therc being opportunity in
the other publications of the Survey for the presentation of the
discussions which demand intimate knowledge of geology.

In geography and topography the description of a sheet is
usually a verbal statement of the facts of relief, drainage, and
culture which appear graphically in the map. Attention being
called to the groups of topographic forms, they become dis-
tinct even to those who may not be accustomed to reading the
symbols used upon the maps, and the reader may be prepared
for a discussion of the development of the mountains and val-
leys and of other features of the landscape. In such a dis-
cussion the sciences of geography and geology unite to inter-
pret the record of the past.

Accounts of the geology deal both with descriptions and
interpretations. The descriptions relate to the lithologic char-
acter of the rocks, the places and manner of their occurrence,
and iheir relations to each other. The interpretations state the
probable sequence of events in the geologic history of the
region. For the general reader little interest may, perhaps,
attach to the simple descriptions, but when they are so written
that each fact takes its place in the history, and that the
series of facts tells the development of those changes which the
continent has undergone, then the descriptions become inter-
esting to all. Where the surveys are not sufficiently advanced
to admit of broad generalizations from the observed facts, the
descriptions have none the less a high value as sources of
accurate information concerning the aspects, rocky structure,
and mineral resources of the region. In agricultural districts
the nature and distribution of the soils are usually stated.

The topographic map.—This map is prepared by the Topo-
graphic Division of the Survey, and is printed for the folios
without change, except that a legend is added explaining the
symbols used to delineate relief, drainage, and culture.

The map of areal geology.—The distribution of rock masses
is brought out in this map, with special regard to their relations
among themselves. Four great classes of rocks (superficial,
sedimentary, igneous, and ancient crystalline rocks) are distin-

guished by as many groups of patterns. The superficial rocks
15 cGEoL——06
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are represented by dots and circles, the sedimentary rocks by
parallel lines, the igneous rocks by rhomboidal and triangular
figures, and the ancient crystallines by hachures in uniform
but unsystematic arrangement. This distinction is funda-
mental in the scheme of representation.

The patterns are printed in color over the topographic map,
and the use of color is determined by the requirement that the
formations shall be clearly discriminated. A secondary consid-
eration is that the maps shall present, so far as possible, a pleas-
ing appearance. Inthe application of color, shade, and tint the
greatest liberty is allowed for representing superficial, igneous,
and ancient crystalline rocks. In general, however, brilliant
colors are chosen for igneous rocks. Sedimentary rocks, on
the contrary, are indicated by colors of fixed hues and of a
dark shade. These colors, which are nine in number, corre-
sponding to the nine periods from Algonkian to Neocene, inclu-
sive, are used in the order of the spectrum to indicate succes-
sive periods of geologic history, as follows:

Neocene........_._.. Yellowish buff. Devonian . _........Gray-blue-purple,
Eocene...... -...... Olive-brown. Silurian............ Gray-red-purple.
Cretaceons ......._.. Olive-green. Cambrian. . _...... Brown-red.
Juratrias.__..._..... Gray-blue-green. Algonkian .._...._. Orange-brown.
Carboniferous .......Gray-blue,

The distinctions between formations of each period being
obtained by printing patterns of lines of different widths, which
produce contrasts of tint, it is essential that the colors them-
selves should be dark and heavy. Accordingly the sedimen-
tary rocks, and generally, also, other formations, are repre-
sented by strong effects upon the map of areal geology. This
is preeminently the geologic map, in which geologic facts are
presented with emphasis, whereas topographic and economic
features are less conspicuous. For districts in which the
superficial formations are extensive and complex a map of
the Pleistocene geology may be printed separately from that
of the geology of the hard rocks.

The map of economic geology.—In many districts of the United
States mineral resources, such as coal or iron, gold or other
valuable metals, elays, sands, or useful stones, or artesian water,



REPORT OF THE DIRECTOR. 83

occur in relation to more or less extensive formations which are
indicated on the map of areal geology. DBut these formations
can not there consistently be made conspicuous. It is further-
more desirable to represent the facts of areal geology in their
relations to topographic features, an object that is but partly
accomplished in the first geologic map on account of the heavy
coloring necessarily employed. Hence it has been found desir-
able to reprint the areal geology in lighter tints than those
employed on the first map. This produces a copy of the map
of areal geology in which the geologic distinctions are less
marked, leaving the topography unobscured. This copy is
then used as a base map on which stronger colors can be
printed over the areas of special economic interest. Symbols -
for mines are also added. Thus the economic resources of a
region are given emphatic representation.

The map of structural geology.—In many districts the arrange-
ment of rocks is such that it is possible to determine the
relations of masses underground from a survey of their rela-
tions at the surface. These inferences of underground struc-
ture are often of much importance in relation to mining or in
boring for gas, oil, or water.

The representation of these relations is accomplished by
printing structure sections across the map in a strip which is
cut out just below the section line. Colors are used in simple
relations, emphasis being given to formations of economic
importance, and contours are omitted. In the sections and
legend each formation is represented by an appropriate litho-
logic symbol.

Colummar sections.—The basis of geologic study is the order
of succession of strata. The lithologic characters of strata
suggest the conditions of their formation. These two classes
of facts are stated in the columnar sections, together with
information strictly relating to each separate formation.

Special illustrations—The special illustrations may consist of
large-scale maps of mining districts, detailed geologic sections,
or reproductions of photographs of geologic phenomena. The
selection of these illustrations is restricted, however, to sub-
jects of peculiar interest. )



84 REPORT OF THE DIRECTOR.

METHOD OF PUBLICATION.

Original manuscripts—The original copy of a geologic map
consists of a printed topographic map, upon which the geologic
boundaries and symbols have been drawn. The topographic
sheet selected for this purpose should be perfect in all details
and unmounted. The draftsman’s work should be limited to
outlining the areas of geologic formations, which should not be
distinguished by water coloring, since it is important that the
sheet should retain its precise size. In regions of specially
complicated character a colored sheet may be advantageous if
submitted with the original, but it is rarely necessary. Special
data, such as are placed on the economic sheet and structnure
sections, are submitted in separate drawings. An important
part of the original material, which should be prepared with
special care, is the legend. This is a most concise statement
of the facts to be represented and of their relations.  Its arrange-
ment determines, to a certain extent, the symbols, colors, and
patterns to be used on the map, and its correctness is of great
importance. The description of the region may or may not
be submitted with the map.

The original drawings being received, it is usually necessary
to discuss them with the author. This is facilitated by the
association of the authors and editor in the Survey, and there
is additional advantage as the work progresses in the intimate
relation existing between the authors, editor, and chief engraver.

Engraving on copper—All the atlas sheets prepared by the
Survey are engraved on copper. For each topographic base
three copperplates are used, and in preparing the geologic
map a fourth is required. These constitute the permanent
record of the surveys, and in event of a later edition following
the first they may be revised or receive additional data. For
the topographic map one plate is engraved with contour lines,
a second with lines representing drainage, and a third with all
roads, railroads, political boundaries, and names. They are
known as the brown, blue, and black plates, respectively,
because the impression of each plate is finally printed on the
topographic sheet in the corresponding color.
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For the geologic map an electrotype is made of the black
plate of the topographic map, and the geologic boundaries,
letter symbols, mine symbols, and all other data which are to
appear in black in the geologic map are cut in the electrotype.
Thus the black base of the geologic map is combined on one
plate with the copy of the topographic black base, while the
original black plate of the topographic map remains unchanged,

Proofs of the geologic black base are read in the Engraving
Division, and the plate is corrected. Proofs of the revised
engraving are then sent to the editor to be proof-read, and,
if necessary, altered or amplified. In the progress of investi-
gation, alterations of the map may become desirable at any
stage of publication, but it is important that the final draft
should be made at this time.

Being taken from the copperplate, this proof is called the
plate proof. It is necessary to wet the paper to get a clear
impression, and unequal shrinking results. The plate proof is,
therefore, usually somewhat out of scale.

The lithographed base map.—The first step in the lithographic
work consists of the preparation of the stone proof, which is so
called to distinguish it from the plate proof. The stone proof
consists of the geologic black base printed with the brown
contour lines and blue drainage in nice adjustrent on one
sheet. Three stones, corresponding to the three copper plates,
are required. Omne bears the impression of the geologic black
base, one the contours, the third the drainage. They are
combined by printing each in turn with a hand press. The
stone proof is read in the Engraving Division; it is corrected,
and revised proofs are sent to the editor. By him they are
sent to the author.

In drawing a geologic map the geologist usually adjusts the
boundaries to the contours and streams of the topographic
base, for, away from roads, his observations are made with
reference to elevations and water courses. But the engraver,
in copying the geologic boundaries, necessarily fits them to
the projection of the topographic map, the contours and drain-
age not being on the black plate. Hence if the black, brown,
and blue impressions of the original base are not well reg-
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istered, the correctly engraved boundaries will not fit the con-
tours and drainage of a properly registered stone proof. The
black boundaries will appear to be shifted to one side by an
amount equal to the misregister of the original sheet in the
opposite direction. In the stone proof this and any other
errors of adjustment are corrected, and the final stone proof
presents the geologic base combined with the topography,
according to the best information available. The work is then
ready for the preparation of the color stones for the different
geologic sheets.

Lithographic color work.—All final map printing in the Geo-
logical Survey is done by lithographic processes, which print
numerous distinet impressions on one sheet of paper with precise
adjustment of outlines, so that different colors shall neither
overlap nor fail to touch along adjacent areas. This adjustment
is called the register of the sheet. The precision with which it
is accomplished is a measure of the accuracy of the printing.
Where many impressions are made on one sheet the attainment
of good register involves incessant care, and the preliminary
work of preparing the lithographic stones requires a high degree
of skill.

The first step is the preparation of a “color guide” for the
particular map in hand, by defining the colors and the areas of
each color to be printed. The proper patterns must also be
selected, and the area of each pattern must be indicated. This
is done by the editor, who is controlled by the regulations of
the color scheme, the requirements of distinctness and of color
harmony, and, so far as they do not conflict with these consid-
erations, the wishes of the author.

In order to facilitate the selection and definition of colors
many hues have been printed. The chief engraver first
selected a nunber of pigments, which were tested for perma-
nency by exposure to asouthern light for two months. Only
the more permanent ones are used, but as they comprise vari-
ous red, yellow, and blue pigments, their mixtures afford all
desirable colors, shades, and tints. 'The patterns in which colors
arc printed had been given much consideration. When their
general character had been determined from small samples the
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problem of preparing a large copperplate for each pattern,
which should be uniformly engraved over the entire surface
still taxed the technical resources of the chief engraver. Pat-
terns of parallel and those of intersecting lines were ruled by
machine. But the multiplication of a sample pattern of
hachures or dots required the aid of photolithography. The
standard patterns being established, they were printed in appro-
priate colors, adapted to their uses on maps. Thus for the
representation of sedimentary formations the flat tint and nine
patterns of parallel lines, variously spaced, were printed in
each of the nine somber colors selected respectively for the
nine ages of the geologic time scale. For the representation
of igneous rocks the flat tint and ten patterns, formed of trian-
gular and rhomboidal figures, were printed in each of twenty-
six brilliant colors and tints, which cover the range of the
spectrum. In deference to the prevailing use of reds for vol-
canicrocks these hues form one-half of the series, but igneous
rocks may be represented in any other bright tint. Crystal-
line, metamorphic rocks, and superficial or Pleistocene forma-
tions have not yet demanded representation in great variety in
the printed maps. Color standards for them have accordingly
not been prepared, but they are proposed.”

The stone proof of a geologic map bears the complete legend,
with color blocks. Inmaking up the color guide for the lithog-
rapher the editor pastes a sample of the chosen standard color
and pattern opposite each color block, with instructions, if any
areneeded. Furthermore, as many separate copies of the stone
proof are colored by hand as there are distinct colors to be
printed on the map, each sheet showing the areas to be printed
in one color. Where several patterns are to be printed in the
same color, as is frequently the case, the area of each pattern
is distinctly colored out on a stone proof, with the areas of all
the other patterns which are to be printed from the same stone.

The second step in the lithographic work is the preparation
of as many stones as there are colors to be printed, one stone to
correspond with each stone proof that has been colored out by
hand. This, like the engraving and printing, is done under
the direction of the chief engraver, and requires the services of
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men specially trained in drawing on lithographic stone. Upon
the plane, smooth surface of the stone an “offset” or fugitive
{temporary) impression of the geologic black base is made in
a hand printing press. The outlines of that impression define
the areas upon the stone from which a given color shall not be
printed. These are covered for the time being by a coat of
gum, and the desired pattern is transferred in black ink to the
areas from which it shall be printed, which were left bare. In
the simple case of one pattern this process requires only pre-
cision, but where several patterns must be placed upon one
stone it involves many difficulties. The number of stones
required for one geologic map, in addition to the three stones
of the topographic base, varies from one to twenty. When in
any case the requisite number has been prepared, the map goes
to the third stage of the lithographic work—color proving.

Color proving consists of printing the appropriate tints in
their proper relations upon the map. A number of stone proofs
are provided; stone after stone is taken up by a pressman,
working a hand press, and eventually a few ‘“hand-proofs” of
the complete map are turned out. The register of a hand
proof is generally inferior to that of steam-press work, and the
colors are not always closely matched with those sclected.
These conditions have to be considered by the editor, who
proof-reads the color proof and generally submits it to the
author.,

When all corrections have been indicated, all patterns
approved, and all colors, shades, and tints of the map consid-
ered, the color proof is returned to the Engraving Division for
revision. Partial color proofs may be submitted, showing
desired changes, and the work, when finally approved, is ready
for printing on the steam press.

It is not proposed here to discuss the technical difficulties of
fine lithographic work. The presses are run as fast as is con-
sistent with good work, accuracy being preferred to speed, and
it is usually estimated that it takes as many days to print an
edition of 5,000 copies of one map as there are color stones
for the sheet; that is, 5,000 copies can be printed at an aver-
age rate of one color per day.
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Typographic work.—The folios of the Geologic Atlas con-
tain explanations and descriptions, which are printed from type.
The composition and printing are done in the engraving rooms
of the Survey, and proofs are read by the editor of maps as
well as by the editor of textual publications. Special atten-
tion is given to the subject-matter and form of statement of
these descriptions, in order that they may be clear, concise,
and prepared for the general reader.

The contents of a folio being printed, the sheets are arranged
in paper covers, stitched, and bound by the Engraving Divi-
sion, and they are then ready for distribution under the law.

PROGRESS TN PUBLICATION, 1893-'94.

The following is a list of the folios which have been received
in original manuscript and carried on toward pubhcatlon n
the ﬁnal form of the Geologic Atlas:

Alabama:
Gadsden sheet. Plate proof received.
Stevenson sheet. In process of engraving.
California.
Jackson sheet. Stone proof received.
Lassen Peak sheet Preliminary edition printed.
Marysville sheet. Original on hand.
Placerville sheet. Final folio printed
Sacramento sheet. In press.
Smartsville sheet  Original on hand. .
Colorado
Anthracite sheet Color proof read.
Crested Butte sheet.  Color proof read.
Pikes Peak sheet. Color proof on hand.
District of Columbia:
East Washington sheet In process of engraving.
West Washington sheet. In process of engraving
Georgia:
Ringgold sheet TFinal folio printed.
Maryland:
Aunapolis sheet Original on hand.
Baltimore sheet. Preluminary edition printed.
Brandywine sheet. Plate proofs received.
Drum Point sheet. Original on hand.
Fredericksburg sheet. Plate proof received.
Prince Frederick sheet. Plate proof received.
Sharps Island sheet. Original on hand.
Massachusetts:
Belchertown sheet, superficial geology. In process of engraving.
Belchertown sheet, under geology. Plate proof received.
Berlin sheet. Original on hand.
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Massachusetts—Continued.
Chestertield sheet, surface geology. In process of engraving.
Chesterfield sheot, under geology. Plate proof received.
Granville sheet, superficial geology. In process of engraving.
Granville sheet, under geology. Plate proof received.
Greenfield sheet, superficial geology. Originals on hand.
Greenfield sheet, under geology. Plate proof received.
Hawley sheet, superficial geology. In process of engraving.
Hawley sheet, under geology. Preluninary edition printed.
Northampton sheet, surfuce geology. In process of engraving.
Northampton sheet, under geology. Plate prootf received.
Palmer sheet, superficial geology. In process of engraving.
Palwer sheet, under geology. Plate proof received.
Pittsfield sheet, Originals on hand.
Springfield sheet, surface geology. Iu process of engraving.
Springfield sheet, under geology. Plate proof received.
Warwick shect, superficial geology. Originals on hand.
Warwick sheet, under geology. Tlate proof received.

Montana:
Livingston sheet. TFinal folio printed.
Three Forks sheet. Originals on hand.

New Jersey :
Plainfield sheet. Originals on hand.

New York:
New York State. I'late proof received.

Tenncssee :
Chattancoga sheet. Final folio 1n press.
Cleveland sheet. Stone proof received.
Greenville sheet. Plate proof received.
Kingston sheet. Final folio in press.
Knoxville sheet. Original on hand.
Scewanee sheet. In process of engraving.

Virginia:
Estillville gheet. Color proofs received.
Staunton sheet, Experuuental shect printed in 1892.

West Virginia:
Harpers Ferry sheet. Final folio in press.
Pocahontas sheet. Original on hand.

United States:
Nine-sheet map. Plate proof received.

The explanation of the character and uses of the maps,
which is printed on the inside of the cover of each folio, had
been issued in a preliminary edition during the last fiscal year.
In the recently published folios it appears with much modified
statement and new illustrations. In its present form it is the
result of much discussion, in which a number of geologists
participated.

WORK IN ENGRAVING.

The division charged with the engraving ot topographic and

geologic maps continues under the competent direction of Mr.
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S. J. Kiibel. The funds appropriated for engraving were
greater this year than last, and the establishment has been
materially enlarged. On account of its experimental charac-
ter a large share of attention has been given to the engraving
and printing of geologic maps, and the chief engraver has
cooperated with the editor of geologic maps in the organiza-
tion and improvement of methods. Twenty topographic atlas
sheets have been engraved, and editions of 330 topographic
sheets bave been printed. The details of the work are set
forth in the accompanying report of the chief engraver.

In addition to the work of the Engraving Division, 49 top-
ographic sheets have been engraved by private establishments
under contract. The following table shows the distribution
by States of the engraved topographic sheets:

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

30, 1894.
State or Territory. ng;lt‘é m Pasr:;zefn Scule Contour imterval.
Feet
Alabama . ...l 10 6 1: 125000 50-100
AT1Z0D0. oo el 11 5 1: 250000 200-250
1: 62500
Arkansas_ . ... .oc.eciiioiiiaaa... 10 4 { 1: 125000 ; 20-50
. 1: 62500
Califorma........... ... .. 25 3 1: 125000 25-50-100-200
1: 250000 )
! 1+ 62500
Colorado. ..o, 31 8 1+ 125000 25-50~100-250
1250000
Conneeticut ... ... .. .., 18 15 1: 62500 20
Delaware -.oo.oooocinnoa oo 1 1: 62500 10
District of Columbia. .. .. ... .{.ceeveao.. 3 1: 62500 20
Florida ... ... .. . ... ..o..... )2 P 1: 62500 10
Georgia .ooov i, 5 12 1:125000 50-100
Idaho ool 9 1 1: 125000 25-50-100
Hhnois. ... ..o .o ool 13 9 1: 62500 10-20
Indiana ...ooooiioen e 1 1: 62500 10
. 1: 62500
Indian Territory ... .. ..o ..o . |ccccaooo.. 4 3
1: 125000 % 20-50
Towa. «oonin i 17 5 1: 62500 20
1: 62500} 20-50
Kapsas. .coovuenioiaiii i 56 11 { 1: 125000
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Table showing the distribution by States of atlas sheets engraved to June
30, 1894—Continued.

Wholly in

Partly in

State or Territory. State. State, Scale. Contour mnterval.
Feet.
Kentueky .. ... ... ..., 7 7 1:125000 100
Louisiana .- ... ... ... 31 2 1: 62500 5
Maine.....cooeeen i annnan... 16 6 1: 62500 20
1: 62500
Maryland .. ... ... .. 13 12 g 1: 125000 % 20
Massachusetts. . ... .. __.._... 30 23 1: 62500 20
Mississippi. oo o oo iin i e eaas 2 1: 62500 5
Missouri ......oo...o.. ... 24 9 1: 125000 50
‘ 1:125000 ,
Montana ... ..o ... 14 1 g 1: 250000 § 50-100-200
§ 1: 125000 25-50~100
Nevada ....oooonvecniinnn. 8. 510 1:250000 % 200-250
New Hampshire ... ......_..._. T2 14 1: 62500 20
New Jersey _.................. 30 16 1: 62500 10-20
) . ' § 1:125000 ) 25-50
New Mexico.................. 15 8 3 1: 250000 § 100-200
New York._ ......... . ........ 16 21 1: 62500 20
North Carolina.........._.__._. 4 19 1: 125000 50-100
North Dakota..........._...... 4 3 1: 62500 20
Obio ..o 1 1:125000 100
1: 125000 25-50
Oregon...oovvnoene 2 1 % 1: 250000 % 100-200
Pennsylvania ... ... ... .. 23 9 1: 62500 20
Rhode Island................... 7 81 1: 62500 20
South Carolina.........._...... 2 7 1: 125000 50-100
1: 62500
South Dakotw ._....._.... .____. 5 3 3 1: 195000 } 20-50-100
Tennessee . ... ... ...... 10 ' 21 1: 125000 100
Texas ...o.oooui i i, 43 2 1: 125000 25-50
Utah. ... oL 13 4 1: 250000 200-250
Vermont . ...................... 4 7 1: 62500 20
Lo § 1: 62500 1 _
Vitginia. ..o ... oLl 17 340, 1: 125000 § 20-50-100
West Virginia................_. 10 16 1: 125000 100
Wisconsin............__........ 25 2 P 1: 62500 20
Wyoming, including Yellow-
stone National Park ......_ .. s 30 1: 125000 25-50-100
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SYNOPSIS OF PUBLICATIONS, 1893-°04.

Following will be found an outline of the contents of mono-
graphs and bulletins published by the Survey during the fiscal
year. There have also appeared the Thirteenth Annual Report,
Parts 11 and 111, the Fourteenth Annual Report, Part 1, and the
volume of Mineral Resources for 1892. 'The Mineral Resources
for 1893 is nearly ready for issue:

MOX. XIX.—THE PENOKEE IRON-BEARING SERIES OF MICHIGAN AND WTSCONSIN.
BY R. D. IRVING AND C. R. VAN HISE.

This report (534 pages) sets forth the chief scientific and economic characteristics
of one of the most important mineral ranges.

The Penokee series proper is a succession of formations o\tendmg, w1th ‘50mMe
breaks, from Lake Gogebie, Michigan, to Lake Numakagon, in Wisconsin, a distance
of about 80 miles. It is a monoclinal series, its dips being universally to the north.
The three formations making up the Penokee succession are the Quartz-slate mem-
Ler, the Iron-bearing member, and the Upper-slate member, and below these is the
Cherty limestone formation. The series is sharply separated geographically from a
crystalline complex to the south, called the Southern Complex. Itis separated with
equal sharpness from the Keweenaw series to the north.

Chapter 1 gives a history of the geological explorations in the Penokee district
and a full summary of previous literature.

Chapter 11 treats of the Southern Complex. This consists of two main types of
rocks—light colored, coarse grained granites and granite-gneisses, and dark colored,
fine grained, finely laminated schists. In passing from west to east are found in
order the Western granite, the Western green schist, the Central granite, the Eastern
green schist, and the Eastern granite arcas. The rocks of the Southern Complex
are always completely crystalline. If any of them are of fragmental origiu their
present constitution gives no evidence of this. The contacts between the granite
and the schists are eruptive, the granite being the intrusive rock. The schists are
consequently older. Certain of the most laminated schists grade into rocks which
are of distinctly eruptive types, and hence the only rocks in the Sonthern Complex
the origin of which is known are igneous.

Chapter 111 treats of the Cherty limestone below the Penokee series nroper. This
formation. instead of being continuons, is found only at intervals, and varies in
thickness up to 300 feet. It consists of cherty dolomitic limestone alternating with
layers of chert. The Cherty limestone is a water-deposited sediment, but whether
of chemical or organic origin, or of Loth, is uncertain. C

Chapter 1v treats of the Quartz-slate member. This member rests directly tipon
the Cherty limestone or upon the Southern Complex. Itis a persistent, well char-
acterized horizon, having an average thickness of about 500 feet. The Quartz-
slate is always plainly clastic, and quartz is its prominent constituent, although
other minerals, and especially feldspar, are not unimportant. Its uppermost hori-
zon is & layer of pure vitreous quartzite, - '

Chapter v treats of the Iron-bearing member. This persistent formation, aver-
aging about 800 feet in thickness, rests npon the vitreous quartzite of the Uppeér
slate member. It now consists of three main types of rock, cherty iron carbonates,
ferruginous slates and cherts, and actinolitic and magnetitic slases. The first of
these is the orignal type of rock, and fromn it, by means of chemical changes, the
second and third types, as well asthe ore bodies, have been produced. The ore bodies
are found in the Jowest horizons of the formations, and are secondary concentrations.
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They occur in V-shaped troughs, one side of the V's being the upper quartzite of
the Quartz-slate, and the other diabase dikes. In the Amimikie series, on the oppo-
site side of Lake Superior, is an iron-bearing formation which has the same types of
rock, derived from the samse original form as in the Penokee series.

Chapter vitreats of the Upper slate member, This formation rests upon the Iron-
bearing member. It has a maximum thickness of 12,000 feet, and has an extent east
and west for many miles, although 1t is not so extenstve as the Iron-bearing and
Quartz-slate members. The formation is of clastic origin and consists mainly of
graywackes and graywacke-slate. It is now locally altered by metasomatic changes,
80 thatit{ has become g crystalline mica-schist.

Chapter vir treats of the eruptives. The Penokee eruptives are diabases, which
structurally are of two classes, dikes cutting the formations, and interbedded sheets
which are probably mtrusives of the same age as the dikes, The eruptives are fresh
in the slate members, but are much or completely altered in the Iron-bearing mem-
ber, showing that environment, not age, is the important factor in the preservation
of these rocks.

Chapter vt treats of the Eastern area. In the eastern part of the distriet, as a
resulf of contemporaneous volcanic action, the Penokee succession is disturbed, and
associated with the ordinary detrital rocks are surface basic voleanic flows, and
also greenstone-conglomerates and agglomerates. Consequent upon this volcanic
disturbance the regular alternation of clastic and nonclastic members of the Penokee
succession is much modified, so that the number and order of the formations here
found differ from those in the remainder of the district. '

Chapter I1X treats of the general geology of the region. While the ontcrops of the
members of the Penokee series as a whols are gently curved, sharp flexures and
faults are not common. One fault occurs at Bad River, another at Potato River,
and perhaps one 1n the Eastern area. The bage of the Quartz-siate member contains
fragments derived from the Cherty limestone member, showing that between these
formations there was an crosion interval. How great the time gap represented by
this there is no means of judging, except that the chert of the limestone was cer-
tainly in its present condition at the time of the deposition of the Quartz-slate.
The Quartz-slate, Ircn-bearing, and Upper slate members form a conformable succes-
sion. Between the Penokee series proper and the Southern Complex there is a very
great unconformity. Before the deposition of the Penokee series the Southern Com-
plex had reached its present sompletely crystalline condition and was reducednearly
to baselevel. Botween the Penokee series and the overlying Keweenawan is a sec-
ond very considerable nnconformity, sufficient Lo have removed in places the entire
Penokee succession. After the erosion and deposition of the Keweenaw series the
whole was tilted toward the north, so as to give the present monoclinal structure,
after which the Eastern sandstone was deposited upon the upturned series in its
present horizontal attitude. Tho Penokee series is limited on the east by the over-
lapping Eastern sandstone; on the west it was cut away by erosion before Kewee-
nawan time, so that the Copper-bearing series rests directly upon the Southern Com-
plex. The Penokee series proper is the equivalent of the Animikie, the Upper
Onginal Huronian, and constitutes a part of the Upper Huronian of the Lake Supe-
vior region. The Cherty limestone 1s the equivalent of some part of the Lower
Huronian. These two together are a part of the Algonkian, and the Southern
Cowplex 18 Archean.

MON. XXL—TERTIARY RHYNCHOPHOROUS COLEOPTERA OF THE UNITED STATES.
BY SAMUEL HUBBARD SCUDDER.

This work consists of 206 pages and 12 illustrations. In theintroduection the gen-
eral features of the Tertiary insect fauna are discussed, and the characteristics of
the group of beetles described in this monograph are more fully analyzed, The
comparison of the recent and fossil Rhynchophora of America and of Europe shows
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““that the recent Amecrican Rhynchophorous fauna agrees better 1 its broad features
with the Tertiary fauna of Europe than with the Tertiary fauna of America.” The
chief peculiarities of the American Tertiury fauna are the relatively great develop-
ment of the Rhynchitide and Otiorhynchidz, especially of the former, and the
small representation of the Scolytide. The Curculionidx, however, stand first 1n
importance in both the fossil and recent faunas. The 193 species of Rhynchophora
here treated are distributed among six families, as follows: Rhynchitide, 20; Otio-
thynchidz, 47; Curcnlionidwe, 100; Calandride, 10; Scolytide, 5; Anthribids, 11.
All but 26 of the species are new to science and 30 of the 94 genera represented,
together with the subfumily Isoi;heime, in the Rhynchitidwe, are also new,

All the material described, excepting two species, was obtained at four localities
in the Rocky Mountain region, the well-known locality at Florissant, Colo., yielding
60 per cent of the species. The other three localities are Green River City, Wyo.,
the crest of the Roan Mountains in western Colorado, and the buttes bordering
‘White River near the Colorado-Utah boundary. The collections from these three
places have a large proportion of species 1n common, and the beds from which they
come are regarded as strictly contemporaneous and as deposited m the same body of
water—the Tertiary Gosiute lake of King. The Gosiute and Florissant faunas are
totally distinet, having no species in common, and a very large proportion of the
genera are different This dissimilarity in the faunas 1s considered too great to be
accounted for by geographical separation only, especially in view of the fact that
the Roan Mountains are about equally distant from Green River and Florissant, and
it is more probably due to a difference in age, though it has not yet been determined
which is the older. These deposits have heretofore been referred to the same
horizon.

In the descriptive portion of the work the families and lower groups of the Tertiary
Rhynchophora are discussed and the new genera and species are described and fully
illustrated. Figures are also given of some of the previously described but
unfigured species. In the larger genera ‘‘tables of species” are given, showing the
distinctive characteristics of each species, and the s ame method 18 used in treating
some of the mgher groups.

The work ends with a systematic list of the species, showing their distribution
and the number of specimens collected at each locality.

MON. XXII.—A MANUAL OF TOPOGRAPHIC METHODS. BY HENRY GANNETT

This work (300 pages) contains a description of the topographic work, instruments,
and methods used by the U. 8. Geological Survey, and is intended primarily for the
information of the men engaged upon that work. The mannal openswith an account
of the various surveys made under the general and State governments and by private
parties, and a description of the contributions made by these various organizations
to a map of the country. This is followed by a statement of the plan of the topo-
graphic atlas made by the Geological Survey, its scales, contour ntervals, size of
sheets, contents, etc.

The work of map-making is classified into two parts, the geometric control and
the sketching. The geometric control is classified as (a¢) Astronomic determination
of positions, (b) Primary triangulation, (¢) Secondary triangulation, (d) Traverse
work, and (¢) The measurement of heights. The principal instruments and methods
used in each of these steps are quite fully treated of. Under a is described the
method of determining longitude by a telegraphic cowparison of local time and of
Iatitude, by Talcott’s method, with the zenith telescope. Under b is described the
measureiuent of base lines with steel tapes, the expansion, character of signals, and
the reduction of the work. Under ¢ is described the plane table and its use. Under
d is described the use of the small traverse plane-table and stadian measurements,
while under e is described the measurement of heights by wye level, vertical angles,
the aneroid and cistern barometers.
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A chapter is devoted to sketching, including with this a brief vutline of tlie origin
of topograplhic forms.

Following the text is a body of tables for use in the varions computations
requred iu the work.

The book is illustrated with cuts of 1nstruments and with specimen maps.

BULL. No 97 —THE MES0ZOIC ECHINODERMATA OF TITE UNITED STATES. BY WIL-
LIAM BULLOCK CLARK.

All the known species of Echinodermata from the Mesozoic formations of the
United States are systematically reviewed and fully described and illustrated
in this work (207 pages; 50 plates). Of the 61 species describedt there are 5 of
Crinoidea, 4 of Asteroidea, and 52 of Echinoidea. Thirty species are described as
new either 1n this bulletin or in a preliminary paper by the same author. The
Crinoidea are represented by 1 species cach of Uintacrinus and Bourgueticrinus
and by 3 species of Pentacrinus. The 4 species of Asteroidea ave equally divided
Letween the Ophiuride and the Stelleridie. Among the Kchinoidea the Regulares
a1e represented by the fumilies Cidaride, Salenid.e, Diadematide, and Echinidze,
while the Irregulares include species belonging to the Echinocomds, Cassidulids,
Holasterida. and Spatangid:e.

The Jurassic strata have furnished 8 of the species; 1 of which may range down
into the Trias, and the remainder are from the Cretaceous—16 species from the lower
Cretaceous and 37 species from the upper.

The bulletin includes a full bibliography of works in which North American
Mesozoie Echinodermata are treated, a table showing the geological distribution of
the species, and an alphabetical index to the names that have been applied to these
fossils by different authors.

BULL WNo 101 —INSECT FAUNA OF THE RHODE ISLAND COAL FIELD. BY PROF.S I
SCUDDER

This bulletin (27 pages and 2 illustrations) describes a number of fossil insects
found in the coal field of Rhode Island. They cousist of Anthracomartus, the first
discovered Arachmid in the Carboniferous deposits of the Eastern United States;
a new genus of Neuropteroidea and one of Protophasmida, each very different from
any forms hitherto found in this conntry, but rather alhied to some from the rich
Carboniferous beds of Cowmmestry, in France, presenting new features of alliance
between the Carboniferous faunas of Europe and Awerica. All thespecies described
ale new to science and unknown elsewhere.

BULL.No 102 —CATALOGUE BIBLIOGRAPHY OF NORTH AMERICAN MESOZOIC INVER-
TEBRATA BY C B. BUOYLE,

The first part (21 pages) of this bulletin is a list of works on the Mesozoic inver-
tebrate fossils of North America, arranged alphabetically under the names of the
authors. The record 1s intended to be complete to the end of 1890 and includes some
papers published in 1891.

The second and principal part (pages 23-315) of the work 18 an alphabetical list of
invertebrate species deseribed from North American Mesozoic formations with refer-
ences to date and place of publication, formation (distinguished simply as Triassic,
Jurassie, or Cretaceouns), and locality, A separate entry is made for each time a
species has Deen described or figured. The total number of entries. including the
bibliography, 1s 6,735.

BULL XNo. 103 —HIGH TEMPERATURE WORK IN IGNEQOUS FUSION AND EBULLITION
CHIEFLY IN RELATION TO PRESSURE BY CARL BARUS.

Many fundamental questions in physical geology depend on the behavior of
molten rock producing magmas in their passage from the liquid to the solhid state.
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Thus it is obvious that, 1f the crust of the earth is sustained by matter which is either
wholly or in part an excessively heated siliceons liquid on the verge of solidifying,
the npheaval and subsidence of continents will in some measure depend on the
modifications of volume which this liquid undergoes in passing through the change
of physical state in question. In the nature of the cuse fusion within the earth is
possible only under an enormous thickness of overlying rock, or, in other words,
whatever fusion occnrs must take place in defiance of the pressure of these strata.
Nor is this consideration without importance, for 1t is known from thermodynamics
that pressure very materially modities the melting point of solids. Fusion in gen-
eral is here particularly interesting, becanse we are justified 1n looking for large
volume changes for relatively smaller ranges of temperature than occur elsewheie
in either the liquid or the solid state.

It is the object of Bulletin 103 (57 pages; 12 1llustrations) to give a succinct
acconnt of the character of the fusion phenomena in basic rock from actual experi-
ments; to determine whether such fusion takes place with expansion or with con-
traction of volume; to measure numerically the amount of volume change produced
and to compare it with the thermal expansion of the rock when ligmid and when
solid; and, furthermore, to determine 1n what degree the tendency to melt ata given
temperature is modified by the pressure under which such fusion takes place, and
therewithal (incidentally) to obtain data for the thermal capacity of white hot
rock, liquid or solid.

This work at the very ontset calls for accurate measnurement of high temperature,
and the first chapter of the bulletin is therefore devoted to revisional work .
pyrometry. The standardization of such apparatus is usually made by the aid of
known high-temperature boiling points and melting points. As these vary Iargely
with the pressure of the atmosphere in which the boiling is conducted, an experi-
mental stndy of this variation is made for pressnres between zero and about one
atmosphere. The results obtained for tlfe hest available boiling-point substances—
mercury, sulphur, cadmium, zine, bismuth—show a striking similarity of behavior
when boiling points are taken at given pressures. The importance of these facts is
set forth in the bulletin,

With the pyrometer thus newly standardized an elaborate series of measurements
is then made on the contraction of diabase (taken as a typical rock) passing continu-
ously from the liquid to thesolidstate. The apparatus (platinum tube charged with
molten rock and provided with electric micrometry) and methods are fully discussed.
The results prove definitely that rocks expand on melting and that their behavior
is quite normal, thus settling one of the vexed questions in physical geology. The
results also show the precise amounts of this expansion as compared with the ther-
mal volume variations in the solid and in the liquid state separately.

Thereupon the thermal capacity of the rock, being next in the order of interest,
is investigated for like conditions of white heat. The work is again carried out in
detail, partly because of the intrinsic value of the data so obtained, but chiefly
because these data are an essential factor in the thermodynamic expression for com-
puting the variation of melting point with pressure.

Finally, utilizing these results as a whole, rock fusion, as depending on tempera-
ture and pressure, is discussed. It is found that the constants for molten silicates
are nearly the same as the known values for more easily fusible laboratory material.
With these data it is therefore possible to indicate the state of incipient tusion at
different depths below the surface of the earth, and this is the purpose of the bul-
letin.

BULL. No. 104 —THE GLACIATION OF THE YELLOWSTONE VALLEY NORTH OF THE
PARK BY W.H. WEED

This paper (41 pages, 5 illustrations) gives a detailed account of the glaciation of
the Snowy Mountains and of the upper valleys of the Yellowstone, whose deposits
show an unusual phase of alpine glaciation. .

15 GEOL i
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The evidence thus far gathered shows that a large body of ice, originating in the
ice sheets of the Yellowstone National Park, pushed northward, filling the npper
valleys of the Yellowstone and extending down that stream 36 miles north of the
park boundary.

The high mountainous area east of the Yellowstone River, a large partof which
is above 9,000 feet 1n elevation, was largely mantled by great snow fields and névés,
above which the sharper summits projected as spires of rock, giving rise to great
glaciers moving outward down the valleys in all directions, forming the Boulder
glacier and many small streams flowing toward the valley of the Stillwater, while
other glaciers filled the valleys south and east and became tributary to the Yellow-
stone glacier. The high country about Haystack Peak and Mount Douglas was the
center of dispersion for this great ice field.

This evidence shows conclusively that there was no general system of confluent
glaciers covering all the mountain ranges, but that even the greatest of these
glaciers extended down the valleys a comparatively short distance and did not
reach the general foothill country, while such considerable mountain masses as the
Gallatin Range and the high and rugged peaks east of the Lower Canyon of the
Yellowstone held only local glaciers which nestled in the cirques about the crest of
the range or rarely extended a short distance down the valleys. The area covered
by glacial deposits isindieated upon the accompanying map.

These glaciers were all of the alpine type and present many resemblances to those
now existing in the Mount St. Elias alps. The largest valleys—the Yellowstone
and Boulder—were occupied by trunk glaciers, which completely filled them and
overrode their flanks, and received tribute from the lateral valleys where the ice
bodies occupying them were large enough to reach the main valley. Throughout
the entire field the higher peaks rose above the névé fields, though the high plateaus
and broader mountain summits show considerable glacial abrasion and were unques-
tionably covered by moving ice. .

The evidence establishing the former existence of these glaciers consists: (1) of the
varied forms of glacial sculpturing—roches moutonnées, canyon-broadening, rock-
scoring and polishing, and the formation of rock basins—(2) the various types of
glacial deposits—bowlder trains, blocs perchés, the transportation-of bowlders from
lower to higher elevatious, moraines and kames, and the associated trains of gravel
forming the system of river terraces—(3) the formation of benches and terraces on
hillsides, and (4) the cutting of canyons transverse to the mountain slopes and drain-
age m front of the glacier’s termination. The striking contrast between glacial and
nonglacial topography is splendidly exhibited in this field.

BULL, No. 105.—THE LARAMIE AND THE OVERLYING LIVINGSTON FORMATION IN
MONTANA. BY W. H. WEED

Briefly summarized, this paper (68 pages, 7 illustrations) gives an account of a
geries of beds heretofore embraced within the Laramie, and covering the greater
part of the State of Montana east of the Rocky Mountains. It is shown that a
thickness of about 13,000 feet of sandstone shales and conglomerates belongs to three
formations—the Laramie, the overlying Livingston, and the higher Fort Union beds.
The Laramie is briefly described, and an account is given of the overlying series of
strata composed of water-laid and assorted voleanic material, which are named the
Livingston beds. Observations prove that these beds overlie the coal-bearing true
Laramie rocks, and that they contain intercalated beds of true volcanic agglom-
orate. The entire Livingston formation is overlain by a great thickness of beds of
fresh-water sandstones, of which the Crazy Mountams are formed, that are
believed to be of Fort Union age. Stratigraphical evidence is presented to show
that the Livingston beds are of post-Laramie age, yet older than and distinct from
the Fort Union Eocene. Evidence is given showing an uplift with erosion during the
accumulation of the Livingstun beds and after the formation of the Laramie coal
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beds, and it is shown from the composition of the conglomerates and their relation
to the consolidated ejectamenta of explosive voleanic eruptions, and from the nature
of the overlying beds forming the Crazy Mountains, that we have undoubted proof
of powerful dynamic movements, accompanied by eruptive activity following
soon after the epoch of the coal-bearing Laramie, and marking the inception of that
long period of voleanic action which continued with various interrnptions into
Pleistocene times and formed the great voleanic area of the Yellowstone National
Park.

BULL. No. 106 —=THE COLORADO FORMATION AND ITS INVERTEBRATE FAUNA. BY
TIMOTHY W. STANTON.

The introductory portion of this paper (288 pages, 45 1llustrations) includes a brief
review of the literature of the subject, the definition of the Colorado formation, and
a summary account of its geographic distribution, ifs stratigraphy, the local phases
of its fauna, and its relations to other Cretaceous faunas. As here defined the Colo-
rado formation includes the Fort Benton and Niobrara divisions of the standard
Upper Missouri section, and is distributed over the area from Iowa to Utah and
from Montana to New Mexico. The formavion varies in thickness from ‘200 to
about 1,500 feet in different regions, and it usually consists of shales and himestones,
with the former greatly predominating, but 1n some parts of the area it includes
considerable Leds of sandstone. It 1s directly correlated with the Eagle Ford shales
and Austin limestone of Texas, and it is regarded as approximately the taxonomie
equivalent of the Turonian of Europe.

In the paleontiologic portion the invertebrate fauna of about 150 species is treated
systematically, g1ving a deseription and figures of each species (excepting Echino-
dermata). Thirty-nine species are described as new. With the exception ofr 1
crinoid, 1 echinoid, 2 species of Serpula and some fragmentary crustacean remains,
this fauna is entirely molluscan, consisting of 83 species of Pelecypoda, 42 species
of Gastropoda and 20 species of Cephalopoda.

BULL. No 1.07.—-THE TRAP DIKES OF THE LAKE CHAMPLAIN REGION. BY J. F.
KEMP AND V. F. MARSTERS.

In this bulletin (62 pages, 4 plates) Prof. J. ¥. Kemp and Mr. V. F. Marsters
describe the trap dikes of the Lake Champlainregion. The general distribution of
the dikes is 1llustrated by maps. They pierce all the formations from the Archean
to the Utica slates inclusive, and are formed by two strongly contrasted kinds of
rocks; the one feldspathic porphyries and trachytes, which are called bostonite in
this paper, the other dark basic rocks, which under the mieroscope are subdivided
as diabases, camptonites, monchiquites, and fourchites. Both kinds occur closely
associated in the same districts. In oneinstance the basic dikes are unquestionably
the older.

The bostonite of that region has a prevailingly ight color, which is usnally creamy
or brownish white, rarely like chocolate. The rocks have a general rough, granular
fecl, and a structure very like typical trachytes. Phenocrysts of quarts are rare,
those of feldspar more common, and in one case large and abundant.

Under the microscope the rocks are at once seen to have a marked and charac-
teristic trachytic structure, that s, the groundmass consists of small, lath-shaped
crystals of orthoclase and perhaps also anorthoclase, which are not infrequently in
flmdal arrangement, especially about the phenocrysts. No dark silicates whatever
have been found in these rocks. In several cases remarkable breccias oceur, com-
posed of angular fragments of slate and quartzite, cemented by an ignecus base
of bostonite.

Of the basic dikes the true diabases are found principally, if not wholly, in the
crystalline Archean areas.
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The camptonites consist of brown basaltic hornblende, augite, plagioclase, mag-
netite, and occasionally a little intermingled glassy matter, In those considered
typical there is no angitec whatever. This is the case with two dikes, so far as the
slides indicate. 1sually, however, nugite 18 also present, and may even predomi-~
nate, marking thus a transition toward diabase. The minerals are markedly pan-
idiomorphic, and the lurge hornblende and augites give at times a porphyritic char-
acter. The hornblende 18 the most conspicuous and attractive component of the
rock. Rocks of this group were first clearly described from Campton, New Hamp-
shire, but are now known to be rather widely distributed.

The monchiquites consist of olivine, augite, hornblende, biotite (one or all three
of the last named), and a glassy base, and were so named from the Monchique
mountains in Portugal, where such rocks were first described.

Fourchite differs from monchiquite 1in lacking olivine as an essential constituent.
Augite is the principal constituent, and with it, at times, 18 cousiderable hornblende.
Only one dike of this rock was found 1 the Champlain district.

The last three basic rocks in other regions are almost invariably associated with
eleolitc-syenite, and 1t is believed that their discovery in the Champlain district
indicates that elevlite-syenite will yet be found in the Adirondacks.

BULL. No 108.—A GEOLOGICAL RECONNOISSANCE IN CENTRAL WASHINGTON. BY
ISRAEL C. RUSSELL.

This is a report (108 pages, 20 illustrations) on a geological reconnoissance in the
central part of the State of Washington, undertaken for the purpose of ascertain-
ing to what extent the conditions there existing favor the project of obtaining arte-
sian water for irrigation.

The region traversed embraced about 10,000 square miles, situated in the arid
region east of the Cascade Mountains, and draining to Columbia River. A sketch
map of the geology of this region is prescnted. :

Crystalline rocks.—The oldest rocks in the area explored are schists, granites, and
quartzites, occuring north of the Great Bend of the Columbia. .

Kittitas system.—Resting on the eroded surfaces of the erystalline rocks is a series
of sandstone and shales of early Tertiary age, which contain valuable coal seams.
These rocks occur at the surface, to the west of the Columbia River and adjacent
to the Cascade Mountains. The coal at Roslyn is in these rocks. The system is
well exposed in the western part of Kittitas County, and hence is named pro-
visionally the Kittitas system.

Columbia lava.—The principal formation in central Washington is a great series of
lava sheets which have been outpoured in successive eruptions in such quantities as
to completely conceal the rehef of the land which was inundated by the fiery flood.
This series of lava sheets is of such vast extent that 1t is the equivalent of some of
the most important systems of sedimentary rocks. Itextends south from Washing-
ton into Oregon and California, and east into Idalo. Its entire extent is unknown,
but it is thought to cover not less than 200,000 square miles to an average depth of
about 2,000 feet. It is the greatest luva sheet now known. The rock is principally
if not wholly basalt, which came to the surface through fissures and was spread out
in successive flows at intervals throughout a long period of time, as 18 shown by
fossil forests inclosed between the layers at a number of horizons.

John Day system.—1T'h1s system consists for the most part of unconsolidated sand
and clay, together with large quantities of lapilli and volecanic dust, and has a thick-
ness 1n some localities of over 1,000 feet. It is well exposed 1n the White Bluffs on
the Columbia, and 1n Moxee, Wenas, and Kittitas valleys, The strata composing
thesystemn were depositedin a great water body called Lake John Day, which existed
in late Tertiary times between the Cascade and Rocky mountains,

Glacial records.—After Lake John Day was drained aund 1ts sediments and the rocks
on which they rest were uplifted into mountains and deeply eroded, a climatic change
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came which admitted of the existence of glaciers in the Cascade and Rocky moun-
tains. A great glacier then filled the valley now occupied by Lake Chelan; another
descended Okanogan Valley, and, crossing the Columbia, spread out a sheet of
morainal material and thousands of huge bowlders over the northern part of Douglas
County. Columbia River was dammed by these glaciers and escaped sonthward
through Grand Coulée.

Lake Lewis.—The glaciers from the north ended in a large lake, the northern shore
of which crossed the central part of Douglas County, and is known as Lake Lewis.
Icebergs floating on this lake carried their {reight of bowlders over the Great Plain
of the Columbia and into many valleys opening from it.

After the deposition of the John Day system the rocks throughout central Wash-
ington and also over a vast region lying to the south were broken by a large number
of fractures, some of them scores of miles in length, and the included blocks tilted
in various directions so as to form monoclinal ridges or gently sloping table-lands.
The displacement along many of these faults was between 2,000 and 3,000 feet.

Between the steep, narrow ridges there are level-floored valleys in which the
John Day beds still retain their horizontal position. In a few instances the borders
of the valleys have been raised so as to form artesian basins.

The conditions are briefly considered under which subsurface water may exist
under pressire, 8o as to rise to the surface when wells are drilled. Certain popnlar
fallacies relating to artesian wells are also pointed out.

A popnlar account is given of the geological formations and prevailing structure
met with in each of the counties visited, and the conditions bearing on the question
of subsurface water supply in each section are shown. As the region explored is
one of u few within the United States concerning which there is but little infor-
mation to be obtained frow books, the sketch has been given something of an itin-
erary character. Some of the alkali lakes in Douglas County are described, and an
analysis is given of the water of Soap Lake. The deposition of calcium carbonate
through the action of low forms of plant life, from waters far below saturation, is
briefly considered.
¢ 'Thelast section of the paper is devoted to a summary of the conclusions reached
in reference to the probabilities of obtaining artesian water in the region traversed.
In general the conditions are such as not to favor the drilling of more wells.

The appendix contains a report hy Mr. . H. Knowlton on fossil leaves from the
John Day system.

BULL. No. 109.—THE ERUPTIVE AND SEDIMENTARY ROCKS ON PIGEON POINT, MIN-
NESOTA, AND THEIR CONTACT PHENOMENA. BY W.S. BAYLEY.

This paper contains 121 pages and 31 illustrations, and may be summarized ‘a8
follows:

Pigeon Point is the northeastern extremity of Minnesota. It is one of a series of
parallel points extending from Minnesota and Canada eastward into Lake Superior.
JIts backbone is a great east and west dike-like mass of a gray, coarse-grained rock
.that has always been called gabbro. This consists of phenoerysts of plagioclase in
.a diabasic groundmass of the same mineral, olivine and diallage, and consequently
it is a diabuse porphyrite.

Upon alteration the gabbro gives rise to phases that differ in their general aspect
from the normal rock. The olivine and diallage pass into chlorite, biotite, and horn-
blende, and three varieties of the latter may e recognized. When compact brown
amphibole originates in this mannper the resulting rock resembles Irving’s horn-
blende gabbros. The plagioclase of the gabbro changes into chlorite, quartz, and a
reddish feldspar, of which the last two mentioned minerals are often in micropeg-
matitic intergrowths. The change of the plagioclase into red feldspar isin all prob-
ability a cuntact phenomenon.
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The rocks through which the gabbro cuts are evenly bedded slates and indurated
sandstones of Animikie age. They dip south-southeast at 15° to 20°, except at a
very few places near the contact with other rocks, where they are more or less eon-
torted.

Small dikes also intersect these sedimentaries. Their width varies from an inch
or more to 60 feet, and their material is a nonolivinitic diabase that is often micaceous.

The mostinteresting featurein the geology of the point is the series of rocks usually
occurring between the gabbro and the clastic beds. Beginning on the gabbro side
the series comprises in succession coarse-grained red rocks, a fine-grained red rock
that is sometimes porphyritic, and a well-marked belt of altered quartzites.

The fine-grained red rock has all the characteristics of an eruptive. Itsends dikes
into the contiguous bedded rocks, and consists essentially of a hypidiomorphic
granular aggregate of plagioclase, anorthoclase, and quartz. The quartz and
anorthoclase often form micropegmatite, while the plagioclase is in comparatively
large grains, some of which have badly defined idiomorphic outlines. At a few
places this red rock is porphyritic, with bipyramidal quartz crystals embedded in
& red granophyric groundmass. The rock is similar to many of the augite-syenites
deseribed by Irving as occurring in the Keweenawan series, and is in structure and
composition a quartz-keratophyre.

The coarse-grained rocks between the gabbro and the keratophyre are intermedi-
ate in character between these two. The variety necarest the gabbro differs but
slightly from the basic eruptive. In addition to the gabbro components it contains a
little quartz and red feldspar—constituents derived from the keratophyre. As the lat-
ter rock is approached the augite, olivine, and plagioclase disappear, while increased
quantities of quartz, red feldspar, and brown hornblende make their appearance,
and the rock becomes more and more like the fine-grained red rock. Finally the
hornblende disappears and the keratophyre is reached. Since the intermediate rocks
occur only between the gabbro and the fine-grained:red rock, and since all grada-
tions in composition between the two end members of the series are represented, the
coarse-grained red rocks are regarded as contact products formed by the intermin-
gling of the gabbro and the keratophyre magmas. In general peculiarities they are
identical with some of Irving’s orthoclase gabbros.

In the undoubted contact belt between the keratophyre and the unaltered slate
and quartzites three zones are distinguished. In the exterior zone (that nearest the
unaltered clastics) the rocks differ but little from the corresponding unaltered forms.
The enlargements of the quartz grains, that are so marked a feature in the latter,
have been lost, and with them all traces of the original fragmental character of the
grains, The quartzes now interlock by irregular sutures. Bleached biotite, sericite,
and chlorite are the only new minerals detected. The original regular bedding has
not been disturbed.

In the middle zone of the contact belt the rocks are irregularly mottled in green
and red. Sections made from the red portions of these rocks show rudely outlined
bipyramidal quartz crystals in a matrix of globulitic red feldspar or of granophyre.
The red feldspar, which is principally orthoclase, is much more abundant than it is
in the rocks of the outer zone. The green portions contain but little feldspar. In
composition and structure they are like the memhers of the exterior zone.

In the inner zone the rocks are of a uniform bright-red color, or they are bright
red, spotted here and there with large, green, circular spots. In thespots the quartz
grains interlock as in the least altered of the contact rocks. In the red groundmass,
on the contrary, nearly all the quartz particles have the form of crystals, whose con-
tours are generally broken by embayments of the feldspathic mass in which they lie.
Even in this, the zone of most intense action, but few new minerals are discovered.
Long acicular zircons often occur traversing two or three quartz grains, thus show-
ing plainly their contact origin, and bundles of sericite are not infrequently scat-
tered through the red feldspathic matrix.
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From the above-mentioned facts it i8 concluded that the contact belt represents
Animikie slates and quartzites that have been altered near their contact with an
intrusive rock. The metamorphism of the quartzites has resulted simply in the
recrystallization of the quartz and feldspar of the fragmental grains, with the addi-
tion, perhaps, of a hittle orthoclase.

Since, in several instances, the gabbro is 1 direct contact with the metamor-
phosed rocks, while the keratophyre is not to be found in the neighborhood, it 18
inferred that the former rock and not the latter was the cause of the contact
action.

Inclusions of fragmentals in the gabbro and the keratophyre have alike suffered
the same alterations as have taken place in the various members of the contact belt,
with this difference, that quartzite inclnsions in the basic rock are often surrounded
_ by arim of red rock, identical in all its properties with the keratophyre. This
suggests that the keratophyre itself may be of contact origin.

The question that now arises is this: Is the keratophyre a genunine intrusive
between the gabbro and its contact belt, or is it merely an extreme phase 1n the
alteration of the clastic rocks by the gabbro?

The eighth chapter of the bulletin is devoted to the discussion of this question.
The conclusion reached 1s that, in all probability, the keratophyre is of contact
origin—that is, it was produced by the fusion of the slates and quartzites of the
Animikie through the action upon them of the gabbro. The magma thus formed
then acted in all respects like any intrusive magma. It penetrated the surrounding
rocks in the form of dikes, and solidified as a soda granite under certain circum-
stances, and under others as a quartz-keratophyre.

BULL. No. 110.—THE PALEOZOIC SECTION IN THE VICINITY OF THREE FORKS,
MONTANA. BY A. C. PEALE.

This bulletin contains 56 pages and 8 illustrations. The areain which the section
was made is adjacent to the junction of the three rivers—Jefferson, Madison, and
Gallatin—which unite to form the Missour1 River.

The structure of the region is complicated, and exhibits some features that are
characteristic of a large part of the Rocky Mountains in Montana. The most striking
feature noted is the rather common occurrence of overturned folds or isoclines.
Isoclinal folds were noted by Dr. Peale in Montana in 1872, and in Colorado in 1873,
but were then examined only in a general way.

In the folds described 1n the bulletin, the plane of the axis dips westward and
northwestward—that is, the steep or overturned portion of the fold 18 on the west or
northwest side of the synclmal basm. Some of the folds which begin as isoclines
develop into normal anticlines, the trend of which is from N. 15° E. to N. 60° E.
Inversion was not noticed 1n any of the folds with an east and west trend. The
uplifts are isolated and their axial extent 18 limited. Over a large part of Montana
this structure has resulted in the formation of numerous short ridges and ranges,
giving rise to numerous lake basins filled with beds made up in most cases largely
of wind-carried volcanic dust which was deposited on the surfaces of the lakes, or
upon the surrounding country and afterwards carried into the lakes by streams.

Another point to which attention is called 18 the existence of an ancient pre-Cam-
brian shore-line, extending in a general westerly direction across the country about
10 or 12 miles south of the Three Forks. All of the area south of this line was 1n
pre-Cambrian time part of a continental land mass, against which the sedimentary
beds were pushed in the process of folding. The characters and stratigraphical
position of the lowest Cambrian beds prove the general subsidence of the whole
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reglon prior to their deposition, and this subsidence probably continned throughout
all Paleozoic time. The following is a section somewhat condensed:

Period Formation Thickness
Feet
Carboniferous - - . on oo { Quadrant formation .. ... ... ... 350
Madison formation . 1, 250
DOVODIATL . e oo oo { Three Forks shales... 135
Jefferson formation 640
Devono-Silurian’. .. ..o ...oo.oo.iiaill..
CaAMDBIAD. « oo ¢ Gallatan formation............. ... 835
U Flathead formation. . 415
Algonkian?..... . ...........o... .. ...} Beltformation........ ... .. ... 0 Ll 5, 000+
L 8,625+

The Belt formation referred to the Algonkian consists of an alternation of coarse
micaceous sandstones and conglomerates, with beds of indurated argillacecus shales,
and bands of thin-bedded, dark-blue, siliceous limestones which are slightly magne-
sian, They forin a nonfossiliferous group of clastic beds made up largely of the debris
of Archean rocks, sometimes slightly metamorphosed. From itsstratigraphical posi-
tion it conld be only of lower Cambrian or of Algonkian age, and the abseuce of
organic remains, the metamorphosed condition of the beds, and the existence of a
nonconformity between them and the overlying quartzite led to their reference to
the Algonkian.

The Cambrian rocks are divided into two formatiuns, the Flathead formation,
which is mainly :irena,ceous, and the Gallatin formation, which consists largely of
limestone. The fossils found 1n the former come from the upper portion and are of
middle Cambrian facies, while those from the Gallatin formation -are, in the lower
portion, correlated with the middle Cambran zone of the Nevada and British
Colnmbia sections, and those from the top resemble those which in the Eureky dis-
trict pass into the base of the Ordovician. It is possible, therefore, that a part of
the formation may have to be eventually referred to the Silurian, with perhaps a
portion of the overlying beds now referred to the Devonian; this possibility is indi-
cated by the use of the term Devono-Silurtan. The major portion of the Jefferson
formation, composed of massive dark colored magnesian limestone, is, however,
undoubtedly of Devoman age, although a very meager collection of fossils was
obtained from it, and these only from the upper part. The Three Forks shales,
however, are highly fossiliferous. The first collection of fossils from this horizon
was made by Dr. Peale in 1884. The list of fossils now numbers 39. Of the 23
forms specifically determined, 13 occur in the upper Devonian of the Eureka sec-
tion, and 7 in the lower Devonian of the sawe, while 2 are common to both, Four
are found in the lower Carboniferous of the Eureka district. Of those only generi-
cally determined, 5 closely resemble species from the Eureka Carboniferouns, and all
of the geneia are found in the Devonian. Althongh there is a mingling of forms
the preponderance 1s in favor of the Devonian age of the beds. The Carboniferous
beds consists of bluish-gray or drab limestone, compact or fine-gramed and even
bedded, sometimes 1 massive beds, and often laminated, partly pure limestone,
partly cherty, and 1n the upper part passing into quartzitic beds scarcely to be dis-
tinguished from those at the base of the overlying Mesozoic. The Madison forma-
tion consists mainly of massive-bedded limestones passing up into beds that contain
a considerable amount of chert and jaspery nodules. Sixty species of fossils were
collected from these beds. About 21 species occur 1n the lower portion, of which
only 2 were not found in the middle and upper portions. From the upper portion
25 species were collected, only 5 of which were not obtained from tho mddle part.
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Five species were found common to all the horizons, and 10 were common to hoth
the Three Forks shales and Madison formations, and one of them. Streptorynchus
crenisiria, ranges from the Three Forks shales to the top of the Madison formation.
Comparing the list with that from the Enreka section, 12 were found identical with
the species from the Dévonian of that section, 17 oceurring in the lower Carbonifer-
ous and 7in the upper Carboniferous. As a whole, therefore. the Madison limestones
have a lower Carboniferous aspect, and they are so referred. After the deposition of
these limestones shallower seas seems to have prevailed, and as a result there was
a marked change in the character of the sediments. The quadrant formation,
although containing limestones, is more arenaceous and argillaceous, especially in
the lower beds. Ascending in the scetion, however, siliceous heds become more
prominent, until the second ends in a series of thin-bedded quartzites and flinty
limestones. Twenty species of fossils were obtained from the formation. Twelve
of these were specifically determined, 7 of which were found also in the collections
from the Madison formation, and only 1 passing down into the upper Devonian.
Compared with the Eureka section 1 species is found only in the upper Carbonit-
erous of that section; 7 are common to both the upper and lower Carboniferous
there, and 2 pass down into the Devonian. There was an absence of most of the
conspicuous forms of the Madison formation, and the beds are referred to the upper
Carboniferous, partly upon stratigraphic grounds, and partly from paleontologic
evidence.

A few of the eruptive rocks of the region are briefly described by Mr. George P.
Merrill in an appendix to this bulletin.

BULL. No. 111.—GEOLOGY OF THE BIG STONE GAP COAL FIELD OF VIRGINTA AND
KENTUCKY. BY M. R. CAMPBELL.

_'This bulletin (106 pages) treats of the stratigraphy and structure of a part of the

Appalachian coal field in southwestern Virginia and eastern Kentucky. 'The area
described lies in the Black mountains in Wise county, Virginia, and Harlan county,
Kentucky, and is shown upon the Estillville atlas sheet, published in the Geological
Atlas of the United States. The Carboniferous strata include those from the sub-
Carboniferous limestone up to the Upper Coal Measures, and contain a number of
workable coal veins in the Conglomerate series, the Norton shales, the Wise forma-
mation, and the Harlan sandstone. The thickness of coal-bearing strata from the
base of the Conglomerate to_the top of the Harlan sandstone is 5,030 feet. The
report treats in detail of all coal exposures within the area, and coal veins are
identified by careful stratigraphical and structural comparisons throughont the
field. It is shown that the important beds in the western part of the field diminish
in value toward the east, but that they are to some extent replaced by others which
are themselves workable. ‘
" The strata are generally horizontal, but they are involved in minor flexures which
form troughs and arches. These folds are not visible to the eye, but having been
worked ont barometrically are delineated upon a map, which must serve as a valua-
ble guide in the development of mining operations. The report is also illustrated
by a geologic map and by columnar and structure sections. It is the most careful
contribution to onr knowledge of any portion of the Appalachian coal fields since
the publication of Dr. I. C. White’s observations on the stratigraphy of the north-
ern fields, or the work of the Second Geological Survey of Pennsylvania in the
anthracite region. )

BULL. No- 112.—EARTHQUAKES IN CALIFORNIA IN 1892. BY C.D. PERRINE.

This is a record (57 pages) of the earthquakes felt in California in 1892, including
incidentally observations in other parts of the Pacific Coast. It is u continuation of
the annual chronicle presented in Bulletins 68and 95. Record 15 made of thirty-six
shocks, The perturbations were measured at the Lick Observatory, and care was
taken toestimate the different degrees of intensity.
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BULL. No. 113.—~REPORT OF WORK DONE IN THE DIVISION OF CHEMISTRY DURING
THE FISCAL YEARS 1891-1893. BY F. W. CLARKE.

In this bulletin (115 pages), which is a partial report of work done in the Division
of Chemistry during the fiscal years 189192 and 1892-'93, there are seventeen distinct
papers upon chemical and mineralogical topics. By Mr. ¥, W, Clarke there are
two theoretical papers relative to the chlorites and micas, and by Mr. F. W, Clarke
and Mr. E. A, Schneider jointly, two more describing experiments upon the consti-
tution of the silicates. Mr. W. F. Hillebrand contributes four memoirs, one upon
the rare minerals rowlandite und mackintoshite, one upon some zinciferous spring
waters from Wisconsin, and two upon the oxides of uranium and thorium; Mr. W. H,
Melville describes a remarkable nickel-iron from Oregon; Mr. L. G. Eakins gives an
account of a new meteorite from Tennessee; and Mr. Schneider has three communi-
cations concerning colloids, and especially relating to colloidal silver. By Mr. H.
N. Stokes there are four papers, three upon silicic ethers, and one upon a new amido-
phosphoric acid, and at the close of the bulletin there are a number of miscellaneous
analyses of minerals, mineral waters, and so on. The bulletin covers a wide range
of topics, and contains much new and original material. ’

BULL. Neo. 114—EARTHQUAKES IN CALIFORNIA IN 1893. BY C. D. PERRINE

This is a record (21 pages) of the earthquake shocks in California noticed and
reported in the calendar year 1893. It included also some reports of earthquakes
in other localities on the Pacific Coast. There are thirty-six shocks recorded, but
they merge into each other to some extent. Tracings were made in several places
with duplex-pendulum seismographs.

BULLS. Nos. 115, 116, and 117.—GEOGRAPHIC DICTIONARIES. .BY HENRY GANNETT.

Bulletins Nos. 115, 116, and 117 consist, respectively, of geographic dictionaries of
the States of Rhode Island, Massachusetts, and Connecticut. These are designed to
aid in finding any geographic feature upon the atias sheets of the States which are
published by the U. 8. Geological Survey. They contain all the names given upon
these sheets and no other name, and under each name is a brief description of the
feature it designates and its location, while opposite to it is the name of the atlas
sheet or sheets upon which it is to be found.

LIBRARY.

The library of the Survey contains 110,343 books, pam:
phlets, and maps, an increase during the year of 6,469 pieces.
Of these acquisitions 1,106, or 19 per cent, were by purchase
and the remaining 5,363, or 81 per cent, were by gift or
exchange. Of the entire collection about 14 per cent have
been purchased, and the remainder have been received by gift
or exchange. :

That the meaning of these figures may be clearly under-
stood it is necessary to add that the library retains thoroughly
its special character. It is distinctively a geologic library,
with such additional material only as is required for the paleon-
tologic, topographic, chemical, and other accessory divisions of
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the Survey. As a great body of geologic literature is con-
tained in the transactions of learned societies and in the files
of scientific journals, much attention has been given to secur-
ing full suites of these, and the library is now not merely one
of the largest collections of geologic literature in the world,
but is a most valuable reference library for all who have occa-
sion to consult scientific serials.

Under the statute which provides that the publications of
the Geological Survey may be disposed of by exchange and
that the product of exchange shall become the property of the
Survey, the enlargement of the library has been carried on
pari passu with the distribution of publications; and the double
purpose of distributing the results of the Survey’s labors among
the institutions devoted to scientific work throughout the world
and of gathering the lore of those institutions for the use of the
Survey has been accomplished in a manner that is highly satis-
factory, fully vindicating the wisdom of the law.

The care of the library and the conduct of exchanges have
remained in the skillful hands of Mr. C. C. Darwin.

The growth of the library during the past eleven years is
shown in the following table:

Table showing in detail, by fiscal years, the contents of the library of the U. 8. Geological

Survey.
Year ending June 30— Books. Pamphletg. Maps. Total.
bR TN 8,714 6, 400 1, 000 16,114
188 . et 11,515 6, 900 2, 000 20, 415
188D e e i et eeaes 14,712 11, 200 4,000 29, 912
1886 e e e m e e e et 17,255 19,600 | 10,000 46, 855
1887 e e e e e 19,501 26,100 { 12,000 57, 601
1888 . e e e e e e 21, 463 30,100 | 14,000 65, 563
1889 . e 24, 300 34, 100 17, 000 75, 400
1890 . i 27,515 37, 957 20, 000 85,472
3 5 29, 635 41,217 22, 337 93, 189
1892 e e e 31,184 43, 377 24, 837 99, 398
. g 32, 342 45,717 25, 815 103, 874
1894 . e e i 34, 670 49, 638 26, 035 110, 343
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DISBURSEMENTS.

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

FINANCIAL STATEMENT,

Amounts appropriated for and expended by the U. S. Geological Survey for the fiscal
year ending June 30, 1594.

Salaries | Geological
Geological office of maps of Total.
Survey. Geological | the United
Survey. States.
Appropriation for fiscal year 1894, acts approved
Mavrch 3, 1893. . . o eiiaaaan e $359, 100. 00 { $35, 540. 00 | $55, 000. 00 { $449, 640. 00
Amounts expended, classified as follows:
AL Services - .o.eioi i 265, 626.43 | 35,279.87 | 27,002.50 |............
B. Traveling eXpenses -....c.ceeucareurminanannan- 17,275,690 |eeeeeeonnnnn 74.00 |oooeaoaian.
C. Transportation of property .................... 2, 506, 39
D. INustrations for reports 158.50 |...
E. Ofticerents. ... 4,199.88 |...
F. Sturage.......... 1,138.48 |..-
G. Corregpondence. ... ...o.ociiiiiiiaaiaaiiianan 182. 45
1. Field subsistence..... covevuiiiiiiniiiiiiia., 16,124, 67
XK. Field and office supplies 25, 449. 20
L. Tnstruments ................. 1,042.32
M. Field material .. 5,535.97 |...
N. Office furniture ....c..cooveiviivieneinaraaaa. 283. 20
0. Books and maps. .. cceeeuiimammieiaaiaiannan A B I 1 R PR PP
P. Stationery and drawing juaterial ............... 683,53 [ oeemiiniicaiiaeaes
Q. Photographic material ....... 2,342.73 {ocinineioaa] i
R. Laboratory material...................... ..., 192.34 B
8. Engraving material and supplies ............o..l il 25, 812, 04
T. Engraving maps (contraet) .............ocooe el 1, 800. 00
U. Londed railroad accounts:
Passenger . ooo.oooioiiieaiiiiaaea. $917. 20
Frolght oo JoNepo | B TEST X SO N IR
Total expenditures -...........cooaeoiioo 346,008.76 | 35,279.87 | 54,743.77 | 436, 092.40
Balance unexpended July 1, 1894 . .......... 13,031.24 260. 13 256. 23 13,547.69
Probable amount required to meet outstanding
liabilities ... .c.oieiiiaii 13,031.24 (. _.......... 256, 23 13, 287.37
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ADMINISTRATIVE REPORTS.

REPORT OF MR. HENRY GANNETT.

U. 8. GEOLOGICAL SURVEY, '
EASTERN DIVISION OF TOPOGRAPHY,
Washington, D. C., June 30, 1894.

Sik: During the past year workin the Eastern Division of Topogra-
phy has been carried on in fourteen States, namely: New Hampshire,
Yermont, New York, Virginia, West Virginia, North Carolina, Ten-
nessee, Michigan, Minnesota, North Dakota, South Dakota, Nebraska,
Kansas, and Oklahoma. The area surveyed is 24,020 square. miles, of
which 22,395 square miles are on a scale of 1:62500, the balance (1,625
square miles) being on a scale of 1:125000. The contour interval
accompanying the larger scale is, throughout, 20 feet; that accompany-
ing the smaller is either 50 or 100 feet. Besides the above area, all of
which is new work, there has been revised in Virginia, West Virginia,
and North Carolina an area of 2,040 square miles, constituting two atlas
sheets. The number of atlas sheets completed by this season’s work is
106, of which all but two are on a scale of 1: 62500, these two being the
Hickory, in North Carolina, and the Wartburg, in Tennessee, which
are on a scale of 1:125000. Besides these, several sheets have been
surveyed in part.

The area surveyed is distributed as shown in the following table and
on the map which constitutes Plate I of this report:

AREA SURVEYED.

States. A wark. | interval. | “veged

Feet. Sq. miles.

New Hampshire. -...o.uvieiiii it iiiaitaeiieecnrieeaeeniens 1:45000 20 110
B ) 111 1 P 1:45000 20 150
B3 g ) o N 1:45000 20 5,250
North Carolina - - ..o v e 1:63360 50 411
TODIIEEBOO « o m o meeme e e enee et e cm e iecbeeaana s 1:63360 100 1,214
MNNes0ba - o ce e iiiaeiana y 1:31680 20 354
North Dakota ................. ... N 1:31680 20 2, 060
South Dakota........ooooiiniuimii i S, 1:31680 20 2,723
D) 1 ] 3 R PN 1:31680 20 8,140
LD T L A R 1:31680 20 935
OKlahoma. . oo e et 1:31680 20 2,673
01T 7 R PR PP 24, 020
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AREA REVISED.

| Scale of | Contonr | Areasur-
States. field work. | interval.| veyed.
Feet. | 8q. miles.
Virginia and West Virgimia.... ... ... ... il il 1:63360 100 1,000
North Carolinma . oo .eenem ot it e e e ere e ceeeecmeaanan 1:63360 100 1,040

B 0 ) VRS PN JRR P, 2,040

ORGANIZATION.

The organization of this division has remained substantially the
same as during the preceding year. The field work was organized in
three sections, designated the Northeastern, Southeastern, and Cen-
tral sections.

The Northeastern section includes all work done in States north of
the Mason and Dixon line and east of Ohio; the Southeastern section,
all work executed south of the Mason and Dixon line and the Ohio
River and east of the Mississippi River; the Central section, all work
in the Mississippi Valley east of the one hundredth meridian.

The snndry civil act, making an appropriation for the support of the
Geological Survey, contained a provision requiring that $60,000 of the
appropriation for topographic work be expended between the ninety-
seventh and ove hundred and third meridians in North Dakota, South
Dakota, Nebraska, Kansas, and Oklahoma. In its application to the -
work of this division, half of this amount, $30,000, was allotted to the
region lying between the ninety-seventh and one hundredth wmeridians
in the States above mentioned, and during the past season this work
has constituted the field work of the Central section.

Besides these field sections, there has been maintained under control
of this division a party for making astronomical observations in the tield
and for office computations.

During the field season there were 84 meun, on an average, in the
employ of this division, of whom 63 were engaged in professional work,
consisting of topographers, assistant topographers, and field assistants,
the remainder being the laboring force, such as cooks, drivers, and
signal-men. During the winter there were employed in the office, on an
average, 556 men.

' NORTHEASTERN SECTION.

This section remained throughout the year in charge of Mr. H. M.
Wilson, geographer. In it 5,510 square miles have been surveyed,
thus completing 28 atlas sheets, with parts of two others. All these
are on a publication scale of 1: 62500, with a contour interval of 20 feet.
Nearly all the work of this section has been within New York State.

In the preceding winter the State of New York made an appro-
priation of $24,000 for cooperation with the U. 8. Geological Survey n
the preparation of a map of its area. This appropriation was put in
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charge of the State engineer, Mr. Martin Schenck, and articles of agree-
ment for cooperation in the prosecution of the work were drawn up
and signed, the conditions being practically the same as those which
obtained in the joint surveys of Massachusetts, Rhode Island, and Con-
neticut. Under this agreement work has progressed rapidly and effi-
ciently, and to the entire satisfaction of the State officers.

Of the area surveyed in this section (5,510 square niiles), 5,250 square
miles are comprised within the State of New York, the remainder
being in New Hampshire and Vermont.

The number of square miles surveyed per party per day ranged from
2.6 up to 6.9. This excessive range is accounted for partly by differ-
ences in the degree of difficulty of the country and partly by differ-
ences in the experience and capacity of the surveyors. The rate at
which traverse work has been carried on, measured in linear miles per
man per day, ranged from 5.1 up to 18.4 miles. The number of loca-
tions made by triangulation ranged from 0.3 up to 4.6 per square mile.
The number of linear miles of traverse per square mile of area ranged
from 1 up to 3.7, and the number of elevations measured in each square
mile ranged from 7.5 up to 22.4.

The area surveyed by this section is distributed as follows among
the various parties and fields of work:

Chief of party. Atlas sheets. Area.
Sq. miles.
Barnard, E.C...... Rouse Point, Plattsburg, Moores... ... ... coiiiiiiiaiiiiiiiiaa 520
Sutton, Frank ..... Buflalo, Tonawanda, Niagara Falls, Rochester, Wilson. .....v......... 708
Jennings,J. H ..... Syracuse, Oneida, Chittenango, Oriskxmy ............................. 820
Cummin, R. D ..... Elmira, Tthaca - ..ot e i f et e et 610
Lovell, W.H....... Watertown, Sacketts Harbor, Pulaski, Stony Island, Cape Vincent . 660
Chapman, R.H ....| Willsboro, Ansable, Lake Placid -......c...ciaaioiiaaiiiiai il 325
Clark, E.B....... .. Amsterdam, Fonda .. ... .. 282
Hyde,G.E......... Cambridge, Fort Ann, Whitehall ... ..... ... . ... 634
Beaman, W. M..... Catakill, Rmmebeck ... ... . ... .. . .. e aeiaane 445
Muldrow, Robert ..| Crawford Notch ... i i 110

These ten parties were placed in the field on or about the 8th of
May, and they worked continuously until the close of the season, con-
cluding their work in the latter part of October or early in November.,
The areas in which they worked are indicated by the names of the
atlas sheets in the above table. Toward the close of the season some
changes of personnel were made in order to insure the completion of
certain atlas sheets.

Much primary triangulation available for the control of topographic
maps has been executed within New York State. The work of the
U. 8. Coast and Geodetic Survey extends up the Hudson River,
across to Lake Champlain, and down the lake to the Canadian
boundary; that of the Lake Survey extends along the shores of

15 GEOL——8
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lakes Erie and Ontario; and that executed by the New York State
survey under Mr. J. T. Gardiner extends from the Hudson to Lake
Ontario and southward across the middle of the State to the Pennsyl-
vania boundary. This triangulation went far toward supplying the
necessary primary control, but there remained extensive areas in
the northern, southeastern, and southwestern parts of the State which
were without control and in which it was necessary to execute trian-
gulation prior to commencing topographic work. Moreover, within the
areas covered by these systems of triangulation there were numerous
sheets upon which no points had been located. It was necessary
therefore in many cases to extend triangulation beyond the limits of the
former work, and also to interpolate points within bodies of triangu-
lation. Mr. S. S. Gannett was detailed for this work, with Mr, B. C.
Washington, jr., as his assistant. He took the field in July, going
first to the northeastern part of the State to extend the triangulation
of the U. 8. Coast and Geodetic Survey westward from Lake Cham-
plain. Later he went to the neighborhood of Watertown and extended
the triangulation of the Lake Survey so as to include atlas sheets to
be surveyed. Upon the completion of this work he went to the neigh-
borhood of Buffalo and extended triangulation southward from a base
furnished by points of the Lake Survey. His last work consisted of
the extension of the triangulation from the Hudson River belt of the
U. 8. Coast and Geodetic Survey westward into the Rosendale sheet.
Altogether, during the season, Mr. Ganonett selected and occupied
thirty-five triangulation stations.

To Mr. E. C. Barnard, with two assistants, were assigned three
sheets in the northeast corner of the State, known as Rouse Point,
Moores, and Plattsburg. The country is rolling and in large part
heavily forested, thus presenting considerable dufficulties., This party
completed these sheets and left the field in the latter part of October.

To Mr. J. H. Jennings were assigned two sheets, known as the Syra-
cuse and Oneida, in the central part of the State. His work progressed
with great rapidity, owing in part to favorable natural conditions and
in part to Mr. Jennings’s ability, so that, as the outcome of the season’s
work, he completed not only these sheets but two others lying east of
them.

To Mr, Frank Sutton, with two assistants, was assigned the region
about Niagara Falls and Buffalo, comprising what are known as the
Buffalo, Tonawanda, Niagara Falls, and Wilson sheets. This region
is, so far as its natural features are concerned, very easy to survey, but
the complicated cultural features presented by the cities of Buffalo
and Niagara Falls more than offset the facilities afforded by nature.
This party, however, completed the area originally assigned it, and in
addition surveyed the Rochester sheet. .

To Mr. R. D. Cummin, with three assistants, were assigned the
Elmira, Ithaca,and Watkins Glen sheets, in the southern part of the
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State. The first two of these sheets were completed, when it was
deemed advisable not to commence the survey of the Watkins Glen
sheet, but to detach Mr. Cummin for the purpose of assisting in the
completion of the Fonda sheet, in the Mohawk Valley.

To Mr. W. H. Lovell was assigned an area about the city of Water-
town, near Lake Ontario. This area comprises the sheets known as
Watertown, Sacketts Harbor, Pulaski, Stony Island, and Cape Vin-
cent. By continuing work into November, Mr. Lovell succeeded in
completing this entire area.

To Mr. Robert H, Chapman were assigned three sheets in the Adiron-
dacks, known as the Lake Placid, Ausable, and Willsboro sheets. The
last two sheets were completed and the southern half of the Lake
Placid. Then, the season being far advanced, it was deemed inad-
visable to attempt to complete the sheet, and the party was recalled
from the field.

To Mr. E. B. Clark, with two assistants, were assigned the Amster-
~dam and Fonda sheets, in the Mohawk Valley. Mr. Clark met with
difficulties in the prosecution of his work, which delayed him so that
he was able to complete only the Amsterdam sheet and about one-
half of the Fonda sheet.

To.Mr. George E. Hyde, with two assistants, were assigned the Cam-
bridge, Fort Ann, and Whitehall sheets, along the eastern border of
the State, and with some assistance near the close of the season, he
completed these three sheets.

To Mr. W. M. Béaman, with one assistant, were assigned the Catskill
and Rhinebeck sheets. He succeeded in finishing these sheets, with
some outside assistance toward the close of the season.

To Mr. Robert Muldrow was assigned the completion of the Crawford
Noteh sheet, in New Hampshire. This work occupied Mr. Muldrow
but a short time, and during the remainder of the season he assisted
in completing the Catskill sheet.

SOUTHEASTERN SECTION.

This section hasremained in charge of Mr. Gilbert Thompson. Dur-
ing the past season an area of 1,625 square miles of new work has been
surveyed, besides which 2,040 square miles have been thoroughly
revised. The new work has been done in the States of North Carolina .
and Tennessee, and the work of revision has been in Virginia, West
Virginia, and North Carolina.

During the season of 1892 the northern portion of the Hickory sheet,
North Carolina, was surveyed by Mr. L. C. Fletcher, To complete
this sheet Mr. Merrill Hackett, with one assistant, was sent to the
locality. His party commenced work upon it on July 18 and com-
pleted it early in September, having surveyed 411 square miles. Upon
its completion he was directed to devote the remainder of the season
to the revision of the Morganton sheet, which adjoins it on the west.
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His party was recalled from the field on October 1, after having revised
110 square miles of this sheet.

To Mr. A. E. Murlin, with three assistants, was assigned the Wart-
burg sheet and such part of the Livingston sheet, Tennessee, as the
season would permit. Mr., Murlin commenced work on July 17 and
worked continuously until November 15. His party surveyed 1,214
square miles, completing the Wartburg sheet and about one-fourth
of the Livingston sheet. . .

The revision of the Nantahalah sheet, North Carolina, was com-
menced during the season of 1892. During the past season the revi-
sion of this sheet has been carried to completion by Mr. Charles E.
Cooke, with one assistant. He commenced work on July 15 and closed
on October 14, having revised 930 square miles,

The revision of the Tazewell sheet, Virginia, was intrusted to Mr.
Hersey Munroe, with one assistant. He commenced work on July 10,
and although much delayed by sickness, succeeded in completing
the work on November 7, having revised an area of about 1,000 squére
miles.

CENTRAL SECTION.

This section has remained in charge of Mr. J. H. Renshawe. Work
has been prosecuted in Minnesota, North and South Dakota, Nebraska,
Kansas, and Oklahoma. An area of 16,885 square miles has been sur-
veyed, all on a scale of 1:62500, with a contour interval of 20 feet.
This area completes 75 atlas sheets. The results are summarized in
the following table: ‘

Chief of party. State. Area.
8q. miles.
Baldwin , H. L .........._.. Minnesota ... ..o 354
Manning, V. H............. North Dakota .............. 2, 060
Harrison.D.C............. South Dakota............... 2,723
Peters, W.J ..._......:.... Nebraska................... 3,608
Towson, RR.M._....._...... Nebraska................... 2,179
Wallace, H.S . .........._.. Nebraska.. .....cooiooo. 1,353
Seely, . H............. ... Kansas «eoooovienniiaiiann.- 935
Blair, HB................. Oklahoma ..........._ ...... 2, 673

For the control of the work in the Dakotas and Oklahoma it was
necessary to run lines of primary traverse, additional to those run
during the season of 1892, Mr. George T. Hawkins was detailed in
July for this work and furnished with the requisite number of rodmen
and chainmen. He commenced work in North Dakota on July 20,
running first a line along the Northern Pacific Railroad from Cleve-
land to Valley City, a distance of 54 miles; then from La Moure to
Edgeley, 22 miles; then from Edgeley south to Aberdeen, S. Dak., 63
miles. He then ran from Ipswich, through Groton and Dolan, to
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Rockham, a distance of 123 miles; then from Redfield through Wolsey
to Pierre, a distance of 142 miles, connecting at Pierre with the trian-
gulation of the Missouri River Commission. The total distance fthus
traversed in the Dakotas is 404 miles.

Upon the completion of the work in the Dakotas, Mr. Hawkins was .
ordered to the upper peninsula of Michigan for the purpose of supply-
ing control in a part of the iron vegion which had been mapped in pre-
vious years. For this purpose he ran a circuit commencing at Cham-
pion in the Marquette district and embracing this region. This line
has a length of 115 miles,

Mr. Hawkins was then ordered to Oklahoma for the purpose of
. extending the primary control in that area of work. He ran from
Oklahoma City west to El Reno, 30 miles, thence northward to the
north line of Oklahoma, on the Chicago, Rock Island and Pacific Rail-
road, and thence across the country, there being no railroad available,
to Santa Fe, near Guthrie, where he connected with his line of the
year before. The total distance measured in Oklahoma was 114 miles,
and the total distance traversed by his party during the season was
633 miles.

In the prosecution of his work Mr. Hawkins has observed for
azimuth upon Polaris at intervals from 10 to 12 miles. At intervals
of 5 to 6 miles he connected with township or section lines of the Land
Office surveys, noting not only the points of intersection with the land
surveys but the azimuth of the lines he crossed, thus forming close
connection between his work and the land system.

For the inception of work in northern Minnesota, Mr, Harry L. Bald-
" win and two assistants were ordered to the field in July. Work was
soon- afterward commenced in the neighborhood of Duluth, and the
Duluth sheet was finished in September. The party was then moved
to Tower, in the Vermilion iron range, and work was prosecuted
in that neighborhood until the close of the season. Altogether an
area of 354 square miles was surveyed, including the 204 square miles
which are comprised in the Duluth sheet.

Work in North Dakota was continued during the past season by Mr.
Van H. Manning, with two assistants. This party took the field early
in June and prosecuted work continuously until the end of October.
The product of the season’s work was 10 atlas sheets, comprising 2,060
square miles, '

The work in South Dakota was continued by Mr.D. C. Harrison,
with one assistant. This party took the field in June and worked con-
tinuously until the middle of October. The area surveyed was 2,723
square miles, completing 13 atlas sheets.

Work was prosecuted during the. past season in Nebraska by three
parties, in charge, respectively, of Mr. H. S. Wallace, Mr. Wm. J. Peters,
and Mr. R. M, Towson. Mr. Wallace took the field alone early in July
and worked unassisted until the 1st of September, when e was joined
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by Mr. F. H. Seely, who had completed the area in Kansas assigned
to him. With Mr, Seely’s assistance the party completed by the end
of October, when field work was discontinued, an area of 1,353 square
miles, comprising 6 atlas sheets. This area lies in the eastern partof the
State, including Douglas and adjacent counties and extending across
the river to include Council Bluffs and the hottom lands to the north
and south.

The party under Mr. Peters took the field early in June and worked
" continunously until the end of October. The field of work lay mainly
in middle Nebraska, including the lower course of Loup Fork and the
Platte as far east as the ninty-seventh meridian. With the aid of three
assistants, Mr. Peters surveyed an area of 3,608 square miles, compris-
ing 16 atlas sheets.

The party under Mr. Towson worked in the southwestern part of the
State, taking the. field in June and working continuously until the
end of October. With the aid of two assistants, Mr. Towson surveyed
3,179 square miles, comprising 14 atlas sheets,

Mr. F, H. Seely was sent to the field in Kansas early in June for the
purpose of completing 4 sheets in the northern-central part of the
State, Lines of level had been run over these sheets during the pre-
vious season by Mr. Towson, preliminary to sketching the topography.
Mr. Seely’s work consisted in supplementing these lines of level by
aneroid measurements and in sketching the topography. He com:
menced work about the middle of June and completed the 4 sheets by
the end of August. The area comprised was 935 square miles.

For the extension of the mapped area in Oklahoma, Mr. H. B. Blair,
with three assistants, was sent to the field early in June. The party
worked continuously until late in November and completed 11 sheets,
comprising 2,673 square miles. This surveyed area lies east, west,
north, and south of that surveyed during the season of 1892,

OFFI1CE WORK.

During the winter the surveying foree has been engaged, as usual, in
transferring the plane-table sheets and in inking and lettering the orig-
inal maps. The work has gone on rapidly and efficiently, and all the
work of the past season has been put into shape and made ready for
the engraver,

Messrs. S. 8. Gannett, G. T. Hawkins, and B. C. Washington have
been occupied in the reduction of triangulation and of primary trav-
erse lines.

Among the minor and incidental pieces of work which have been
undertaken and completed during the past year may be mentioned the
preparation by myself of a manual of surveying, detailing the methods
employed in this organization, and the preparation and publication of
geographic dictionaries of the States of Massachusetts, Rhode Island,
Connecticut, and New Jersey, the maps of which States have been com-
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pleted. There is in course of preparation and nearly completed a com-
pilation of geographic positions in the United States, whether deter-
mined by astronomic means or by triangulation, including those
determined by National and State organizations and by private par-
ties. Itisintended to include in this all positions which are known
to be of a sufficient degree of accuracy for controlling maps upon a scale
of 1:125,000.

Very respectfully, yours, HENRY GANNETT,

Chief Topographer.
Hon. J. W. POWELL, ‘
Director U. 8. Geological Survey.

REPORT OF MR. A. H. THOMPSON.

U. S. GEOLOGICAL SURVEY,
WESTERN DIVISION OF TOPOGRAPHY,
Washington, D. C., June 30, 1594,

Sir: I have the honor to submit the following report of topographic
work west of the one hundredth meridian for the year ending June
30, 1894, .

In accordance with plans submitted to you and approved by the

Secretary of the Interior, field work was prosecuted during the year in
the States of California, Colorado, Idaho, Oregon, South Dakota, Texas,
Washington, and Wyoming, and office work in the general office at
Washington, D, C., and in field offices at San Francisco and Los
Angeles, Cal.; Portland, Oreg.; Seattle, Wash.; and Boise, Idaho.

ORGANIZATION.

For administrative supervision and management the work of this
division was organized into seven topographic sections, the central
part of California constituting the first, the southern part of California
the second, Colorado and South Dakota the third, Idaho and Oregon
the fourth, Texas the fifth, Washington the sixth, and Wyoming the
seventh., Each of these sections was placed under the immediate
direction of a chief, who, in addition to the supervision of the work
under him, was assigned a certain definite part thereof, usually trian-
gulation.

A hydrographie section was also organized for the purpose of measur-
ing the flow of streams in the arid region west of the one hundredth
meridian,

PERSONNEL OF SECTIONS.

California, Central—Mr, Willard D. Johnson, topographer, was con-
tinued in charge of this section. Mr. R. B. Marshall, topographer, and
Mr. Stuart P. Johnson and Mr. W. H. Otis, assistant topographers,
were assigned as his assistants to take charge of parties, Mr. Selden
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B. Hooper was also employed as field assistant. On February 1, 1894,
Mr. Stuart P. Johnson resigned from the Survey, Messrs, Marshall
and Otis coutinuing to the close of the year. -

Oalifornia, Southern.—This section was continued under charge of
Mr. Arthur P, Davis. Mr. W. S. Post, topographer, and Mr. Paul Hol-
man and Mr, Thomas Gerdine, assistant topographers, were assigned as
his assistants; and on November 1 Mr. C. B. Green, assistant topogra-
pher, was transferred from the Texas to the Southern California section
for service during the remainder of theyear. No other changes occurred
daring the year.

Colorado-South Dakota.—Mr. E. M. Douglas, topographer, was con-
tinued in charge of this section. Mr. R. C. McKinney, Mr. R. A.
Farmer, topographers, Mr. W. B. Corse, Mr. T. M. Bannon, Mr. George
0. Glavis, and Mr. J. Macfarland, assistant topographers, were assigned
to bim as agsistants. No change in personnel occurred in this section
during the year.

1daho-Oregon.—Mr. W. T, Griswold was continued in charge of this
section, with Mr. E. T. Perkins, jr., topographer, and Mr. A. C. Barclay,
assistant topographer, as assistants. No change in personnel occurred
during the year.

Texas.—Mr. R. U. Goode, topographer, was continued in charge of

this section. Mr, R. O. Gordon, Mr. W. H. Herron, Mr. C. F. Urqubart, .

topographers, Mr. W. J, Lloyd and Mr. C. B. Green, assistant topogra-
phers, were assigned as his assistants. Several details were made from

" this section during the year. November 1, 1893, Mr. C. B. Green was
transferred to the Southern California section, On April 20, 1894, Mr.
W. H. Herron was detailed for service in the General Laud Office, and
on May 15 Mr. R, O. Gordon was detailed for service in the revision of
the Pueblo atlas sheet, Colorado.

Washington.—Mr. R. H. McKee, topographer, was continued in charge
of this section during the entire year.

Wyoming.—Mr. Frank Tweedy, topographer, was continued in charge
of this section, assisted by Mr. C, €. Bassett, topographer. No change
occurred in this section during the year.

Hydrographic.—This section was continued under charge of Mr. F,
H. Newell during the entire year. '

Parties were organized for the prosecution of field work in the vari-
ous sections as the conditions of work demanded. It was usually nec-
essary to subsist these parties in camps. The party organizations were
nearly -the same in the different localities and were constituted as
described in my previous reports.

AREA SURVEYED.

All work was prosecuted in the different sections according to the
geperal plan adopted by the U. 8. Geological Survey, the methods of
survey being the same as described in previous reports.
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The following table shows the locality, by States, of areas surveyed,
the scale of field work, the contour interval, and the number of square
miles surveyed during the year:

Locality. . ﬁzfgl:é(;fk g)t]tlei‘ov?xf suﬁ}:;ed.

B P e

) Feet. Sg.miles.

California, Central.... ... ... . i 1: 95040 100 975
1: 42240 25 50

California, Southern.........._...._.... e et 1: 42240 25 600
COlOrad0 - et 1. 63360 100 250
1. 9600 15 15

5 1: 95040 50 1,000
[0 1 S 1:253440 100 1,180
South Dakota. ... ..ol 1: 95040 50 1,750
B2 1: 95040 20 3, 000
Washington ... .o 1: 95040 25 210
W OTII g oo e e e J: 95040 50 600
1: 95040 160 2,000

B M Y ~ 11,630

FIELD WORK OF SECUTIONS.

California, Central.—The field work of this section consisted in the
survey of the Yosemite atlas sheét, in the Gold Belt region, and in the
continuation of the work about San Francisco Bay.

Three parties, one for triangulation and two for topographic work,
were organized, under charge of Messrs. W. D, Johnson, R. B. Mar-
shall, and 8. P. Johnson, respectively. The party under Mr. W. D,
Johnson extended its work to the east and north of the triangulation
of the preceding year. To the topographic party under Mr. Marshall
was assigned the mapping of the southern half of the Yosemite atlas
sheet, and to that under Mr. 8. P. Johnson the northern half, The
parties commenced outfitting at Stockton, Cal., on July 1, and as soon
as possible proceeded to the fields of their work.

The triangulation party worked with great energy until September
10, when Mr. Johnson was taken ill, in the almost inaccessible region
about Mount Dana, and forced to abandon his work and disband his
party. A sufficient number of stations, however, were located to fur-
nish control for the season’s work, and also for two sheets adjacent, des-
ignated as the Sonora Pass and Mount Lyell sheets. Upon Mr. John-
son’s recovery I directed him to proceed to the field office at San Fran-
cisco and make the necessary arrangewments for the office work of the
parties. Having completed this duty, November 15 he was directed to
proceed to Washington, D. C., for office work during the winter. The
topographic party under Mr. Marshall finished mapping the area
assigned it November 15. Mr. Marshall was then directed to run a
level line from theoffice of the superintendent of the Yosemite National
Park to the station of Raymond on the Southern Pacific Railroad.
Owing to the late time of commencing this work great difficulty was
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experienced from storms and snow, and in spite of the energy and per-
severance of Mr. Marshall and his party, he was forced to leave the
field December 21, after running 33 miles. However, he succeeded in
making connection with the level line run by the United States Central
Railway Company, on the divide between Fresno and Chowchilla
Creek, about 7 miles soufthwest of the post-office at Wawona. This
connection gives a base of sufficient accuracy for the hypsometric work
of the Yosemite and adjacent shects and furnishes the most reliable
data extant for the elevationsof all points in that region. After the -
completion of his field work Mr. Marshall was directed to attend to
the storage of all cammp equipage and field material at Stockton, Cal.,
and to the placing of all animals used by the section during the season
in winter quarters at Madera, Cal. Upon the completion of this duty
he was directed to proceed to the field office of the Survey at San
Francisco and prepare his season’s work for the engraver. He com-
pleted this task April 10, and was then directed to commence field
work on the Walnut Creek, San Bruno, and San Francisco atlas sheets,
assigning the first sheet to Mr. W, H, Otis, and himself taking imme-
diate charge of the others. This work is being vigorously prosecuted
at the present time.

The topographie party under Mr. 8. P. Johnson completed on October
15 the area assigned to it. Mr. Johnson was then directed to store his
camp equipage and field material at Stockton, Cal., to place his animals
in pasturage, and to proceed to the field office at San Francisco and
prepare his work for the engraver. On February 1, 1894, and before
completing his office work, Mr. Johnson resigned his position in the
Survey. Mr. W. H. Otis, who had been Mr. Johnson’s assistant, was
then directed to complete the work. This Mr. Otis accomplished April
10, and then was directed to commence field work on the Walnut Creek
sheet, as before stated. ' '

California, Southern.—The field work of this section consisted of the
survey of the whole of the West Los Angeles and Downey sheets and
of part of the Calabasas, Bast Los Angeles, and Redondo sheets, all
lying adjacent to one another.

Three parties, one for triangulation and two for topographic work,
were organized, under charge of Mr. A. P. Davis, Mr. W, S. Post, and
Mr. Paul Holman, respectively. These parties were outfitted at Los
Angeles, and were in the field early in July. The party under Mr.
Davis extended triangulation over the area designated to be mapped
during the year, and also made connection with the triangulation near
San Bernardino, Cal. Mr. Davis completed this task, in addition to the
supervision of the topographic work of the other parties, November 1,
1893. He was then directed to proceed to Washington, D. G., for office
work. That assigned him he completed May 1, 1894, and was then
directed to resume charge of field work in his section, a duty upon which
he is now engaged.
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To the party under Mr. Post was assigned the survey of the West
Los Angeles sheet and that portion of the Calabasas sheet included in
the drainage basin of Santa Monica Creek. This work was com-
menced July 15, 1893, and completed December 10. Mr. Post was then
directed to disband his party and to proceed with his assistants, Mr.
Thomas S. Gerdine and Mr. C. B. Green, who had been detailed from
the Texas section, to the field office at Los Angeles, Cal., and prepare
his map for the engraver. He is at present engaged on this work.

To the party under Mr. Holman was assigned the survey of the
Downey sheet. This work was commenced July 15, and by December
10 the southern half of the sheet was completed. Mr. Holman was
then directed to disband his party and to proceed to the field office at
Los Angeles and prepare his map for the engraver. On the completion
of this work, May 15, Mr. Holman was directed to again take the field
with a small party and complete the northern half of the sheet. He
is at the present time engaged on this work.

In May, 1894, a small party under charge of Mr. Gerdine was organ-
ized for field work on the Redondo atlas sheet.. Work was commenced
May 22, and is being vigorously prosecuted at the present time.

On May 15, 1894, Mr. C. B. Green was detailed from this section and
directed to proceed to Colorado for field work on the revision of the
Pueblo atlas sheet.

Colorado-South Dakota.—The field work of this section consisted, in
Colorado, of the survey of the Aspen atlas sheet, the completion of the
survey of the Aspen mining district, the revision of portions of the
Pueblo, Pikes Peak, and Platte Canyon sheets, and the commencement
of the survey of the Cripple Creek mining district. In South Dakota,
the work comprised the survey of two atlas sheets, known as the Hill
City and the Oelrich sheets.

Five parties were organized for the work of this section: one triangu-
lation party, under Mr. Douglas, for work in both States as required;
two topographic parties m Colorado, under Mr. McKinney .and Mr.
Corse, respectively; and two in South Dakota, under Mr. R. A. Farmer
and Mr. T. M. Bannon, respectively.

These parties were organized and took the field early in July. The
triangulation party, under Mr. Douglas, first executed sufficient triangu-
lation on the Aspen sheet and on the special maps of the Aspen mining
district to control the topography of these areas. This work was com-
pleted August 7. Mr. Douglas then proceeded to South Dakota and
extended the triangulation over the areas designated to be mapped, and
also over two atlas-sheet areas to the westward. In addition to the
triangulation, Mr. Douglas measured a base-line, 25,796.115 feet in
length, near Rapid City, S. Dak, This line was measured three times
with a 300-foot steel tape, which had been compared with the mural
standard of the U. 8. Coast and Geodetic Survey. When in use the

tape was supported at intervals of 50 feet and placed under » uniform
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tension of 20 pounds. The probable error of the average of the three
measurements is 0.084 of an inch.

The party under Mr. McKinney completed on October 15 the area .
assigned it. Mr. MeKinney was then directed to report at Washington,
D. C,, for office work. The party under Mr. Corse completed the map-
ping of the Aspen mining district October 5. Mr. Corse was then
directed o proceed to Pueblo, Colo., and begin revision of the Pueblo
atlag sheet. He commenced this work, but on October 20 was forced
to discontinue it on account of sickness. Mr. R. O. Gourdon was
then detailed from the Texas section to continue the work begun by
Mr. Corse. Mr. Gordon continned the work until December 1, when he
was forced by heavy snows and bad weather to suspend operations for

. the winter, and was directed to proceed to Washington, D. C., for office
work.

May 10 Mr. Gordon was directed to resume field work on the Pueblo
atlas sheet, where he is at present engaged. He is making good prog-
ress, although delayed by the severe storms and floods that have pre-
vailed in the region. , '

St e = Ao § Mr! Corse was directed to proceed to Colorado Springs, Colo.,
and organize a party for the survey of the Cripple Creek mining dis-
trict, on a scale of 24 inches to the mile. Mr. George O. Glavis, assist-
ant topographer, was assigned as Mr. Corse’s assistant. Mr., Corse
organized bis party and reached Cripple Creek May 20, but was delayed
in his work by the labor troubles prevailing in the district. Early in
June, 1894, it was decided to increase the force engaged on the Cripple
Creek survey, and Mr. E. M. Douglas, chief of the section, was directed
to proceed to the field and organize snch parties as were necessary for
the rapid completion of the survey and to assume personal direction
of the work. Mr. T. M. Bannon, assistant topographer, was detailed
as an assistant. With this increased force the work is progressing
Tapidly.

The parties in South Dakota were organized and placed in the field
July 10. To the party under Mr. R. A. Farmer was assigned the sur-
vey of the Harney Peak atlas sheet, and to the party under Mr. T, N,
Bannon, the survey of the Oelrich sheet.

September 30 Mr. Farmer, after having completed the survey of 700
square miles of the Harney Peak sheet, was transferred to Colorado
and directed to revise portions of the Pikes Peak and Platte Canyon
atlas sheets. He compieted the work assigned him November 15, and
was then directed to proceed to Washington, D. C., for office work,
upon which he has been engaged to the present time. -

Mr. Bannon completed November 20 the Oelrich sheet and that por-
tion of the Harney Peak sheet left undone by Mr. Farmer’s transfer
to Colorado. He was then directed to proceed to Washington, D. C.,
for office work. He remained on this duty until June 10, 1894, when
be was assigned to field duty in the Cripple Creek mining distriet.
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Idaho-Oregon.—The field work of this section in Idaho consisted of
the survey of the northern half of the Garden City sheet, the extension
_of triangnlation eastward from the present mapped area over two atlas-
sheet areas, and the making of a map, on the scale of 4 miles to an inch,
of the area included in this triangulation. The field work in Oregon
included the completion of the survey of the Grants Pass sheet, some
work in the vicinity of Portland, Oreg., the measurement of a base-line
and the partial determination of the latitude and longitude of the
observatory of the State University of Oregon, at Eugene, and the
extension of a system of triangulation to conuect this base-line and
astronomical determination with the triangulation of the Grants Pass
and Roseburg sheets. For the work of this section three parties were
organized, one for triangulation and one for topographic work in Ore-
gon, and one for both triangulation and topographic work in Idaho.
Mr. W, T. Griswold, chief of the section, took immediate charge of the

triangulation party in Oregon, and Mr. A. C. Barclay was given charge-

of the topographic party in Oregon and Mr. E. T, Perkins of the trian-
gulation and topographic party in Idaho. . . _ 7

The parties in Oregon commenced work July 7. By Septembei 1 the
party under Mr. Griswold had completed the triangulation over the
area assigned it. Mr. Griswold then proceeded to Portland, Oreg., and
commenced work in the vicinity of that place on the scale of 1 mile
to the inch. This work was prosecuted until stopped by rains Decem-
ber 1. The topographic party under Mr. Barclay was greatly delayed
by rains, but finally succeeded in completing the Grants Pass sheet and
a portion of the Roseburg sheet by November 10. Mr. Barclay was
then directed to disband his party and proceed to the field office estab-
lished at Portland, Oreg., for office work. '

May 15, 1894, these parties again took the field, with instructions to
measure a base-line, for topographic work, near Eugene, and extend
the triangulation from this base-line to a connection with the stations

on the Grants Pass and Roseburg sheets. The determination of the -

base-line was completed June 10, It was measured with a 300-foot
steel tape, especially made for this purpose, its true length being
determined by comparison with the mural standard of the U. 8. Coast
and Geodetic Survey. The line was measured twice, with a resulting
average length, before corrections were applied, of 18,633.47 feet, the
difference between the measurements being 1.68 feet. Upon comple-
tion of the measurement of the base-line, Mr. Griswold, assisted by Mr.
Barclay, commenced triangulation. He was engaged on this work
until June 25, when, leaving Mr. Barclay to continne the selection of
stations and the erection of signals, he proceeded to Eugene to assist in
the determination of the latitude and longitude of the observatory at
that place.

Mr. 8. S. Gannett, of the Eastern Division of Topography, was
detailed to take charge of the latitude and longitude observations at

e
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Eugene. For the determination of longitude, arrange ments were made,
by the courtesy of the U, 8. Coast and Geodetic Surveys, to exchange
time signals with the observatory at San Francisco, Prof. George
Davidson having charge of the observations at that place. The
Western Union Telegraph Company kin dly placed a line at our dis-
posal to effect these exchanges. Mr. Gannett left Washington, D. C.,
June 6, and proceeded to San Francisco to determine his relative per-
sonal equation in observing with Professor Davidson. After some
delays from stormy weather the necessary observations for this purpose
were made. Mr. Gannett then proceeded to Eugene, Oreg., where he
is at present engaged in the prosecution of the work assigned him,
The party in Idaho, under Mr. Perkins, was organized and com-
menced work July 3. This party first completed the survey of the
northern half of the Garden Valley sheet, and then commenced the
extension of triangulation east and north of the present mapped area
in Idaho. In connpection with the triangulation, Mr. Perkins executed
a topographic survey of the area covered by the triangulation, on a
scale of 4 miles to an inch. This topographic work was done for the

- purpose of furnishing needed information regarding an almost unknown

region, and not being on the scale used in the topographic work of
Idaho, and not covering atlas-sheet areas, is not referred to in the table
of areas surveyed. October 15 Mr. Perking’s party completed the area
assigned, and as heavy snows had already fallen he was directed to
disband his party and proceed to Washington, D. C., for office work.
Mr. Perkins completed his office work May 1, 1894. He was then
directed to proceed to Idaho, reorganize his party, and commence topo-
graphic work on the Weiser sheet. This work he is prosecuting at the
present time.

Texas.—The field work of this section consisted of the survey of two
atlas-sheet areas, designated as the Marfa and Alpine, in the trans-
Pecos region of Texas, and of the Sherwood sheet, lying west of San
Angeio.

Four parties, one triangulation and three topographie, were organized.
Mr. B. U. Goode, chief of this section, in addition to his duties of
inspection and supervision, assumed immediate charge of the triangu-
lation party, and extended this work so as to furnish control points over
the areas assigned for survey this season, and also over two additional
atlas-sheet areas for future operations. In addition to triangulation,
this party also ran a sufficient number of level lines to control the
elevations of this season’s work. November 15 Mr. Goode completed
the duties assigned to him, and proceeded to Washington, D. C., for
office work.

To the topographic party under Mr. Gordon was assigned the sur-
vey of the Marfa sheet. He completed this October 20, and was then
detailed to work in Colorado, as stated in the report of that section.

To the topographic party under Mr. Urquhart, assisted by Mr. Green,
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was assigned the survey of the Alpine atlas sheet. This work was
completed November 1. Mr. Urquhart was then directed to proceed
to Washington, D. C., for office work, and Mr. Green was directed to
proceed to Colorado to assist Mr. Gordon iu the revision of the Pueblo
atlas sheet.

To the topographic party under Mr. Herron, assisted by Mr. Lloyd,
was assigned the survey of the Sherwood atlas sheet. This work was
completed November 10, when Mr. Herron and Mr. Lloyd were directed
to proceed to Washington, D. C., for office work.

Washington.—The field work of this section consisted in the survey
of the Seattle and part of the Gilman atlas sheets. One control and
topographic party, under Mr. R. H. McKee, was organized for this
work. This party commenced work early in July and continued until
November 10, when further field work was discontinued on account of
excessively rainy weather. Mr. McKee was then directed to proceed to
the field office at Seattle and prepare his work for the engraver. Hav-
ing completed his office work, May 15, 1894, Mr. McKee was directed
to resume field work on the Gilman sheet. This duty he is engaged on
at the present time.

Wyoming.—The field work of this section consisted of the survey of
two atlas-sheet areas lying directly east of the Yellowstone National
Park, the completion of the Dayton sheet in the same region, and the
completion of the Laramie and part of the Medicine Bow sheets in
southern Wyoming. _ .

Two parties were organized for this work, under charge of Mr. Frank
Tweedy, chief of the section, and Mr. Bassett, his assistant, respect-
ively. -
To the party under Mr, Tweedy was assigned the area east of the
Yellowstone National Park, This party was somewhat delayed in
commencing work by reason of the accidental death of its chief packer,
Mr. Amos Seott, & man who had been in the employ of the Geological
Survey for more than ten years and whose faithful services had
endeared him to all those under whom he had served.

July 11 the party began work on the unfinished part of the Dayton
sheet. Completing this sheet, work was prosecuted on the area east
of the Yellowstone National Park until October 20, when, the assigned
territory being surveyed, Mr. Tweedy disbanded his party at Red
Lodge, Mont., and proceeded. to Washington, D. C., for office work.

To the party under Mr, Bassett was assigned the survey of the uncom-
pleted portion of the Laramie and the eastern half of the Medicine
Bow atlas sheets. The work was commenced July 1 and prosecuted
energetically until November 10, when Mr, Bassett was directed to dis-
band his party and proceed to Washington, D. C., for office work.

Hydrography.—The work of this section consisted of the gaging of
streams west of the one hundreth meridian, and will be reported on in
detail by Mr. F. H. Newell, who is in immediate charge of this work.
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OFFICE WORK.

JImmediately upon the close of the field season in each section the
chiefs of parties, with their permanent assistants, were directed to pro-
ceed with the preparation of the final maps of their surveys, for the
engraver. The members of the central section of California proceeded
to the field office in the U. S. Appraiser’s building at San Francisco for
this work; the members of the California southern section, to a field
office at L.os Angeles; the members of the Oregon-Idaho section, to
Portland, Oreg.; and the members of the Washington section, to
Seattle, Wash. The members of the other sections reported at Wash-
ington, D. C.

All office work has been completed up to date. In addition to the
preparation of the field work of this division for the engraver a large
amount of office work has been done in compiling and placing on maps
various data for use in the general office and field.

Details have also been made from time to time of men to assist in
the work of the General Land Office, by examining plats, contracts, etc.,
of deputy surveyors.

The following table shows the locality of each atlas sheet prepared
for the engraver, the name of sheet, contour interval, scale of field-
work, and scale of publication:

State. Name of sheet. g‘:ggg:{_ Scale of drawing. Sgﬁlpenf.’f
cation,
Feet.
California ......... YOSOTMIHE -+ eeveeraeeneeeenennans * 300 |1 inch =1 miles...| 1:125000
West Los Angeles.................. 25 | 14 inches=1 mile....| 1: 62500
Colorado........... ABDER oo . 100 | 13 inches=1 mile.._.{ 1: 62500
Tourtelotte Park (special) .. 25| 1 inch ==800 feet...
Richmond Hill (special) ....... .. 25]1 inch =500 feet...|.
Hunter Park (special) .........__... 2511 inch ==800feet.. .
Lenado (special). . ........_.._... .. 2511 inch =800 166Tea-| ccoce ...
Idaho......c....... Garden Valley. .. 100 | 1 inch =14 miles...| 1;125000
Oregon ..... ..] Grants Pass .. 200 | 1 inch = 2miles....| 1:250000
South Dakota Harney Peak ... 100 | 1 inch =1} miles...[ 1:135000
Oelrich .oovoo e 50 { 1 inch =13imiles...| 1:125000
TOXAY —vermueucnnnn Sherwood. ...l 20 {1 inch =1jmiles. .| 1:125000
Marfa ...... PR 20 |1 inch ==1jmiles. .| 1:125000
Alpine. ... PR 20| 1 inch =1§miles...] 1:125000
Washington ....... Seattle...... e 25 | 1} inches =1 mile..... 1; 62500
Wyoming.-........ Taramie ......... ..ol 250 | 1 inch ==1jmiles...| 1:125000
Dayton ... oot i L 100 | 1 inch =1}miles...| 1:125000
Crandall Creek.. ... 100 | 1 inch =1}miles...| 1:125000
IsShawooa. «.ouomeeiniieii i, 100 | 1 inch =1jmiles...| 1:125000

DISBURSEMENTS OF MONEY.

The disbursement of money for this division has been under charge
of Mr. James W. Spencer, the duties being performed from the general
office at Washington, D. C., and from a field office established during
the field season at Colorado Springs, Colo.
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SUPERVISION OF WORK.

In pursnance of your orders continuing me in charge of the Western -
Division of Topography, I left Washington, D. C., July 17, 1893. From
that time until December I was engaged in visiting parties in the field,
consulting with chiefs of sections, inspecting property, and examining
and planning work and giving general directions for its execution.
These visits were made as the exigencies of the work demanded. Some
parties were visited twice, others only once. In the case of the Texas
section, I was 1ot able, from lack of time, to visit the parties during
the season. In the prosecution of my work I made three trips to Colo-
rado Springs, Colo., to inspect and certify to the accounts of the dis-
bursing agent and sign requisitions for funds.

As custodian in eharge of property, I examined, as often as prac-
ticable, all the instruments, camp equipage, and field material, made
reports as to its amount and condition, aud, when necessary, recom-
mendations in regard to the same.

1 returned to Washington, D. C., December 10, and assumed general
charge of the office work, directing that of the field offices by letter.

I am, very respectfully, your obedient servant,
A, H. THOMPSON,
Geographer in Charge, Western Division of Topography.

Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF MR, C. D. WALCOTT.

U. 8. GEOLOGICAL SURVEY,
DIVISION OF GEOLOGY AND PALEONTOLOGY,
Washington, D.C., June 30, 1894,

Sir: I have the honor to submit the following report of the work of
the Division of Geology and Paleontology for the fiscal year ending
to-day.

During the previous year the members of the organization that
existed prior to July 1, 1892, were engaged in placing on record, in
manuscript and on maps, all their field observations. At the opening
of the present fiscal year a reorganization was made of the geologic
branch by disbanding all the old divisions and organizing twenty-three
field parties, the geologist placed in charge of each receiving instrue-
tions to make areal surveys in certain areas. A summary of this work
is here given, and more detailed accounts may be found  in the reports
of the several chiefs of parties to the Director, appended hereto.

WORK OF GEOLOGIC PARTIES.

Southern Appalachian region.—The work in this region was assigned
to Messrs. C. W, Hayes, Arthur Keith, and M. R. Campbell. They were
mstructed to finish the atlas sheets left incomplete by reason of the

156 GEOL——9
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reduction of appropriations in the summer of 1891-92, and then to
survey certain sheets before the close of the field season.

Mr. Hayes first took up the incomplete Rome, Ga., and Fort Payne,
Ala., sheets, surveying 190 square miles in the former and 200 square
miles in the latter. He also did cerfain revision work on the Dalton,
Ga. (120 square miles), and the Anniston and Stevenson, Ala., sheets

- (80 square miles), in order to bring them to date. He then made a
detailed survey of the Sewanee, Tenn., sheet (975 square miles). The
last named embraces a considerable area of the productive coal meas-
ures of the State of Tennessee. In connection with this work, a recon-
naissance was made of 80 square miles in the adjoining Pikesville
sheet, The revisional work was in the main in regions of highly
complicated structural geology. '

In the Rome and Fort Payne areas special attention was given to
the deposits of iron and aluminnm ores, and their intimate relations to
the structure of theregion were carefully studied. In the Sewanee area
attention was given largely to a thoroungh examination of the coals,
Practically all exposures, natural and artificial, of which knowledge
could be obtained, were visited, and many sections of the coal measures
procured. This will form the basis for a fairly complete map of all the
workable coal beds in the region. Important scientific results were
obtained that will be of special service in the further development of
the geology of the region.

In the office Mr. Hayes was employed in preparing the maps of the
Sewanee, Tenn., folio, and accompanying text. Completing this, he
revised .the maps and textof the Rome, Fort Payne, and Dalton sheets,
in addition to preparing a descriptive paper upou the deposits of
bauxite in Georgia.

Mr. Arthur Keith completed the partially surveyed sheets of Cran-
berry and Nantahalah, N. C.,-and Murphy and Mount Guyot, Tenn. and
N. C., which involved the surveying of 5756 square miles of area. e
also surveyed the Roan Mountain sheet, in Tennessee and Noith Caro-
lina, which includes 900 square miles of area, and the Briceville, Tenn.,
sheet, about 985 square miles, two-thirds of which is within the pro-
ductive coal field of Tennessee. _

Large numnbers of magnetite, brown hematite, and corundum deposits
were examined on the Roan Mountain sheet, and the coal deposits of
the Briceville sheet were worked up in detail. The scientific results of
the work are valuable and will be of service in the development of the
resources of coal and iron within the region surveyed.

After returning from the field Mr. Keith was employed in the compila-
tion of notes, drafting of maps, etc., and in the preparation of manu-
seript to accompany the atlas sheets and special reports. This included
the descriptive text to accompany the Harpers Ferry, Knoxville, Green-
ville, and Loudon folios..

Mr. Campbell’s work included a complete survey of the Pocahontas,
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Va., sheet (950 square miles) and the Bristol, Tenn., sheet (800 square
miles), and also the survey of the Dublin, Va., sheet (950 square miles),
which was completed with the exception of about ten days’ work. In
addition 200 square miles were surveyed on the Wythevilie, Abingdon,
and Hillsville, Va., sheets, along the boundary lines of the sheets above
mentioned, as it was necessary. at times to carry the survey into adjoin-
ing sheets in order to fully work out the problems.

Parts of the Pocahontas and Bristol sheets are in important coal ter-
ritory, the deposits of which are destined to become very valuable when
developed. Other parts of the territory are rich in iron ores that
at, present are undeveloped. The work lay in a region containing the
connecting links between the northern and southern phases of many
geologic formations. Valuable data were also obtained concerning the
post-Paleozoic history of this portion of the Appalachians. Mr, Camp-
bell prepared for publication the geologic boundaries, structure and
columnar sections, and text of the Pocahontas sheet, and the text of
the Estillville sheet; also several papers upon various geologic phenom-
ena in the distriet he has surveyed.

New York and northern Appalachian region.—Mr. N. H. Darton was
detailed to work in cooperation with the State geologist of New York,
for the purpose of obtaining geologic data to give greater accuracy to
the geologic map that is about to be published. He reports that he
has completed 2,300 square miles in the Mohawk Valley, the Helder-
berg Mountains, and the region east of the Hudson River Valley, and
made a reconnaissance of an area of 960 square miles. The cconomic
results are the ascertainment of the distribution of the several lime
stone belts and the determination of the limits of the Rosendale-Rond-
out cement region and of the flagstone belt. The scientific results are
the elucidation of the nature of the faults of the Mohawk-Adirondack
region and of the structure of the folded region from Albany County to
Orange County. The descriptive texts for several of the atlas tolios
were prepared, and reports were made on the geology of Albany and
Ulster counties and on the faulted region of Fulton, Montgomery,
Saratoga, Herkimer, and adjacent counties.

Mr. T. Nelson Dale was engaged in mapping the areal geology of the
Troy, N. Y., atlas sheet. This sheet completes one of the great sections
from the Connecticut to the Hudson River, and it also embraces the
southward extension of the formations in which the roofing-slate belts
of Washington County occur. It is proposed to continue areal map-
ping to the north as fast as the topographic maps are prepared, so as
to entirely cover the roofing-slate belt of New York and Vermont. In
the office Mr. Dale was engaged in the preparation of the text for the
Troy atlas sheet.

Dr. George H. Williams, of Johns Hopkins University, Baltimore,
was engaged 1n the areal mapping of the crystalline rocks of the West
Washington, Frederick, and Gunpowder atlas sheets of Maryland.:
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The time and means at Dr. Williamg’s disposal were limited, but the
West Washington sheet was completed and considerable. work was
done on the other sheets mentioned. Laboratory and office work was
confined to the study of material collected in the field and the prepa
ration of reports upon various investigations, which will be submitted
in the future.

Atlantic Coast region.—Dr. W, B. Clark, of Johns Hopkins University,
Baltimore, was engaged in the main in mapping the Cassville, N. J.,
sheet, which he practieally completed. This sheet has an area of 235
square miles. By reason of the extensive covering of later deposits
the mapping of the Cretaceous and Tertiary formations was advanced
more slowly than in the area to the northward. In order to ascertain
the relationship of the several formations it was deemed necessary to
work out in detail several type sections across the State, and these, by
the aid of borings made at frequent intervals, gave excellent results. A
short time was given at the beginning of the field season to the com-
pletion of the previously surveyed New Brunswick and Sandy Hook
sheets, a small amount of work on which remained to be done. In the
office Dr. Clark studied the data obtained by him in relation to the

New Brunswick and Sandy Hook sheets and prepared the texts for the
same,

Field work was carried forward by Dr. J. E. Wolff, of Harvard Uni-
versity, in the Archean highlands of New Jersey, during July, August,
and September, within the area of the Lake Hopatcong sheet. The
survey of about 100 square miles of the sheet was practically completed.
Great care was taken in indieating upon the map all phenomena that
could be of service in the development of the iron mines of the district.
Attention was also given to the occurrence of masses of rock of exeep-
tional value for road material and building-stones. During the winter
a paper was prepared on the geologic structure of the region in the
vieinity of the Hibernia ore deposits. Dr. Wolff came to the conclusion
that this ore bed is one of the largest in New Jersey and that it should
be looked for far beyond its present northernmost workings.

Mr. J. Stanley-Brown was placed in charge of work on the Coastal
Plain formations and instructed to make himself familiar with the
various formations, preliminary to taking up areal work. In association
with Dr. W. H, Dall, he examined during the seasoun about 200 square
miles of area in southern Georgia and northern Florida, for the pur-
pose of establishing a geologic column which would be a key to the
geologic formations of that region. He also made short trips in the
vieinity of Washington, D. C., to typical localities in the Coastal Plain
formation, and examined critically an area of from 40 to 50 square
miles on the Gunpowder sheet of Maryland. Ag the close of May Mr.
Stanley-Brown resigned his position in the Survey to take charge of
work in counection with the Alaskan seal industry.

During the period embracing the months of March to June, inclusive,
Mr, George H. Eldridge resumed and continued his work in the phos-
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phate fields of Florida, delineating in detail the phosphate-bearing
formations and examining the extent and value of the deposits. Con-
siderable time was given to the study of methods of mining and of
the preparation of phosphate rock for the market. A reconnaissance
was made also in southern Georgia for phosphate deposits of economic
value. The work in the northern portion of Floridais nearly complete;
in southern Florida it is well advanced, but in less areal detail than in
northern Florida.

Further reference to Mr, Eldridge’s work is made in connection with
the account of a geologic reconnaissance in the Rocky Mountain
region.

The work in charge of Prof. N. 8. Shaler related almost entirely to
the advance of the areal survey of the surface geology of the New
Eugland States. Professor Shaler was assisted by Mr.J. B, Woodworth,
who was engaged in field work in the region about Narragansett Bay
and in revising the work of assistants in certain parts of Connecticut
and Massachusetts. Mr. R. E. Dodge did field work on several sheets
in Connecticut. Mr. L. H. Davis prepared the maps and reports of
the Bridgeport and Norwalk sheets (Connecticut) and also certain
portions of the Pittsburg and Berlin sheets, which lie in the State of
New York, and Mr. G. H. Barton was engaged in completing the
delineation of the drumlins in Massachusetts and in southern Vermont
and New Hampshire. In the office Professor Shaler prepared a “Pre-
liminary Report on the Geology of Common Roads,” and information
was obtained and given to inquirers relating to water supply, drainage,
peat deposits, and the use of gravels for filtration; to the sources of
supply for railroad ballast, materials for roadmaking, and pottery
clays, Ten atlas sheets, with accompanying texts, were forwarded to
‘Washington for publication.

Lake Superior region.—The work in the Lake Superior region, under
charge of Prof. C. R. Van Hise, included the areal mapping of the
country adjacent to the Marquette iron-bearing district of Michigan.
The area covered was 275 square miles, which completes the unsur-
veyed part of the district and joins the areas previously surveyed on
the north and south. This area is not large, but a good deal of it was
a complicated part of the Marquette district; and this distriet is the
key area of the Lake Superior region. The broad expanses of rocks
with more simple geology north, south, and west of this district, were
surveyed at a much greater speed, and maps of large areas will be
prepared for publication as soon as the topographic base is made.

The chief economic result reached in the Lake Superior region this
year is a demonstration that the various ores and ferrnginous schists of
the Marquette district are derived from an original lean carbonate of
iron. This fact had already been demonstrated for the Penokee and
‘Animikie districts, but had not been shown to be the case for the Lower
Huronian rocks. Professor Van Hise also worked out stratigraphic
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and structural details that will be of service in the development of the
iron ores of the region. In the office the entire time of Professor Van
Hise and his assistants, Messrs. W, 8. Bayley and H. L. Smyth, was
given to the preparation of a preliminary report on the Marquette iron
district,. ‘

Rocky Mountain region.—The work in Montana was in charge of Mr.
W. H. Weed, who surveyed 1,785 square miles, embracing the northern
portion of the Little Belt Mountain sheet. Within this area are several
important mining districts, and in these the work was done in more
detail than in the other parts of the area. Sixteen different sedimen-
tary deposits and eleven different formations of volcaniec rocks were
determined and mapped. The mineral deposits of the region are all
connected with the voleanic rocks, and much more time was given to
their study than to that of the sedimentary formations.

The economic work included an examination of the Sixteen Mile cop-
per distriet, the Castle mining distriet, Copperopolis, Sheep Creek,
Toga, and Neihart mining districts. No attempt at a detailed study
of the mining camps was attempted, the time available for the observa-
tions being only sufficient to ascertain the geologic relations of the
ore beds and to determine the probable productive areas and the gen-
eral character of the ores. A large number of prospects and such
mines as were working or accessible were examined, and it is believed
that the results will be of direct value to the mining community of the
region as well as of general scientific interest. Among the scientific
results obtained was the determination and study of two dissected
volcanoes and the determination of a great series of sedimentary
rocks beneath the oldest fossiliferous sediments.

A reconnaissance was made by Mr, Weed of the Deep Creek region
of the Belt Mountains and the volcanic center that forms the nucleus
of the range; also of the coal lands of the Judith country adjacent to
the Big Snowy and the Moceasin mounntains of the Jadith basin. A
brief examination was made of the region adjacent to Sixteen Mile
Creek, in the Fort Logan sheet. The area covered by this reconnais-
sance aggregates 500 squarc miles. In the office Mr. Weed was engaged
in writing up the report on the Castle mining district, in looking after
the publication of the Livingston atlas folio, and in the preparation
and study of data relating to the survey of the Yellowstone Park,
in which work he was engaged for a number of years as assistant to
Mr., Hague.

Mr. Arnold Hague confinued his work in the Yellowstone Park area
and also extended it into the forest area east of the park. In the latter
region he began the study of the north end of the Absaroka Range in
its relations to the older ranges to the westward, and in this connection
a general examination of the mineral developments at Cook City was
made, together with a study of the geographiec position of this mining
district with reference to the development of trade routes through
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the mountains. He completed the survey of the northernmost atlas
sheet east of the park in August, and found that the geologic history
of the region comprising the park begins with the history of the Absa-
roka Range. The survey of the atlas sheet south of the preceding was
completed, and, with it, the study of the southern half of the Absaroka
Range, to the high plateau which unites that range with the Wind River
Range. One of the objects of Mr. Hague’s work is the determination
of the most practicable boundary for the eastern side of the Yellowstone
Park and the determination of the presence or absence of valunable
minérals within that boundary. He also obtained data within the
present boundaries of the park that will enable him to proceed rapidly
with the preparation of his report on the geology of that national reser-
vation. Omn returning from the field Mr. Hague gave considerable time
to the writing out of his field notes, and he then took up, during the
winter and spring, the preparation of the maps and text for the folio
atlas of the Yellowstone Park and the final monogmph upon the
geology of that region.

A reconnaissance of the Big Horn basin of Wyommg was made by
Mr. G. H. Eldridge, for the purpose of determining the extent of work. .
able coals. The area embraced about 2,500 square miles, extending
from the prairies east of the Big.Horn Range into the Absaroka and
Shoshone mountains on the west, and from a line about 15 miles north
of the Montana~Wyoming boundary line to the Wind River Mountains
on the south. The economic results of this reconnaissance will be a
report upon the coal, oil, and building stones, the possibility of artesian
flow, and the area available for agriculture. The coal was found to be
generally a lignite, bordering, in the Wood River region, on.the lowest
grade of bituminous, but yet a coal which is somewhat similar to the
Rocky Fork coal of Montana, mined for locomotive use. The areas of
this coal will be given, although they have not been fully worked out in
detail. The building stones are varied in color and quality, apd many
suitable for various architectural purposes were observed. There are -
many opportunities for securing arvesian water flow throughout the
basins of the region, and the areas available for agriculture are found
chiefly along stream bottoms and in the valleys adjacent to the streams.
The seientific results include the construction of a map of the region on
the Land Office base, showing the distribution of formations and the
geologic structure, and a vertical section illustrating the stratigraphy.

In the office Mr, Eldridge was employed from October to February
in preparing a report on his reconnaissance in Wyoming. This report
was submitted for publication and is now in press.

Mr. Whitman Cross was instructed to map the areal geology of the
Pikes Peak sheet, with special reference to the distribution of the
metalliferous rocks, in connection with the Cripple Creek mining
- district. This mining region has been discovered and geologically
exploited within a relatively short period. Itis inthe center of the dis-
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triet and has peculiarities of geology and ore deposition that are very
imperfectly understood. Mr. Cross wapped the entire sheet of 930
square miles, determining the characters of the various volcanic rocks
in which the ore deposits occur, and also the extent and distribution of
those deposits and of the sedimentary formations included within the
area.
The study of the district has led to a clear understanding of the
geology about Cripple Creek, and shows that the gold ores occur in
igneous rocks of a local volcanic vent or in the granite immediately
adjacent. This has made it clear that the deposits must be studied and
worked from the basis of a knowledge of volcanic geology if the best
results are to be obtained. The survey bas accurately limited the dis-
trict within which workable deposits may reasonably be expected, and
has indicated the criteria to be kept in view in prospecting a large area
to the westward of the Pikes Peak sheet. Iurther mention of the
economic results will be made after the completlon of a study of the
ore deposits that is now under way.
The scientific results of Mr, Cross’s work are of an interesting char-
. acter. He found six or eight distinet kinds of granite in the area, and
discovered that both gneisses and schistsare produced from these gran-
ites by dynamic metamorphism. He has shown that these granites are
full of inclusions of pre-Cambrian quartzites, which proves to his view -
that the granites which have heretofore been classed as Archean are of
much later date, and are either Algonkian or post-Algonkian in age.

. The interbedded Algonkian rocks occur as inclusions in the granite,
some masses of which are several miles in length, and one is 3,000 teet
or more in thickness. These illustrations give some idea of the force
of the repeated granitic eruptions. The work upon the sedimentary
rocks included the determination of the various formations and the
mapping of their distribution. The working.out of the unconformities,
taults, and folds will have an important bearing on the structural his-
tory of the Front Range of the Rocky Mountains. In the volcanic
formations numerous discoveries were made that will be of great inter-
est to the student.

In the office Mr. Cross was employed almost exclusively in work
pertaining to the geology of the region studied during the season.
This included the study of the rocks and minerals and the preparation
of the geologic map and the descriptive text of the Pikes Peak folio.
Attention was also given to the revision and proof reading of the
geologic maps of the Crested Butte and Anthracite folios,

The mapping of the areal geology of the Pueblo sheet was assigned
to Mr. G. K. Gilbert. His work included an area of 941 square miles,
and the field work was completed at the close of the season. The
prineipal economic result is a determination of the local conditions
affecting the supply of artesian water., The Dakota sandstone, under-
lying the greater portion of the area, is a water-bearing stratum, and
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the structural and areal data make it possible to prepare a map show-
ing the depth below the surface at which the water-bearing stratum
can be found at any locality. Indications can also be made of the dis-
tricts at which it may be expected that water will rise to the surface
if reached by boring. These data will be compiled when the revision
of the topographic map shall have been completed.

The chief scientific result is a contribution to the stratigraphy of the
Cretaceous formations. The position of a shore-line of Eo-Juratrias
date along the Rocky Mountains was determined. A large collection
of fossils was secured for the purpose of discriminating the horizons in
the Cretaceous.

Considerable progress was made upon the Cottonwood Falls, Kans.,
sheet, by Prof. C. 8. Prosser, who worked under Mr. Gilbert’s general
direction. The succession of rocks was determined and certain bounda-
ries were traced across the sheet. The areal work may be reported
as in a condition of reconnaissance, more than half of the field work
having been completed.

In the office Mr. Gilbert was engaged in the study of the material
collected during the field season and in writing out his field notes. He
also gave some time to the development of plans for the mechanical
solution of the problem of least squares.

Prof. R.T. Hill assisted Mr. Gilbert in the survey of the Pueblo sheet,
during the earlier part of the field season, and then returned to Wash-
ington, where he prepared for publication the results of earlier work.
These results pertain to the general distribution of formations in a Iarge
district adjoining the medial portion of the Red River, to the strati-
graphy of the earlier Cretaceous in Texas, to the relations between the
formations of the Llano Estacado and those of the Gulf Coast, and to
the areal geology of the Fort Worth, Weatherford, Dallas, and Temple
sheets of Texas, The geology of the last-mentioned district was dis-
cussed with special reference to artesian-water conditions.

Pacific Coast region.—In northern Cahforma Mr. J. 8. Diller carefully
surveyed 830 square miles and made a searching reconnaissance of
2,790 square miles. This included the completion of the Lassen Peak
sheet and work upon the Honey Lake, Red Bluff, Mount Shasta, and
Modoc sheets, all of which border on the Lassen Peak sheet.

The economic results secured refer especially to the completed areas,
It was discovered that all the mines of the Greenville region are essen-
tially on contacts bordering masses of ancient eruptive rocks, such as
serpentine, granite, and diorite. A knowledge of this fact and the
publication of maps showing the geographic distribution of these con-
tacts will give to prospectors a valuable and much-needed guide in
their search, and to mine operators an important suggestion concern-
ing the direction of development. The mapping of the limits of aurif-
erous gravels will indicate the possibilities for hydraulic mining. The
scientific results are drawn largely from the reconnaissance work.

They
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Over two tons of fossils were collected, chiefly from the Cretaceous,
though a small proportion were obtained from the Carboniferous, the
Juratrias, and the Miocene. By the aid of these fossils important cor-
relations will be made and the various formations within the area can
be surveyed. These paleontologic results were secured largely tlirough
the able field assistance of Mr. T. W, Stanton. An important dedue-
tion from the general study of the region is that, since the early Aurif-
erous gravel period, there has been a great revolution in the topography
of the Pacific Coast.

After returning from the tield Mr, Diller revised and extended his
paper on the revolution in the topography of the Pacific Coast since
the Auriferous gravel period, and prepared for final publication the
maps and text for the Lassen Peak folio, Mr. Diller has charge of the
petrographie laboratory and did considerable work in the identification
of material. He also continned the preparation of the Educational
Series of Rocks and of the bulletin to accompany it.

To the south of Mr. Diller’s field of work Mr. Waldemar Lindgren
was engaged. in the geologic mapping of the Truckee sheet, surveying
in all 400 square miles on the scale of 2 miles to the inch. After the
completion of the Truckee sheet Mr. Lindgren was occupied in plot-
ting the geology of the large-scale, detailed maps of the Nevada City
and Grass Valley mining districts. Of these the mapping of the Ban-
ner Hill sheet and of half of the Nevada City sheet was completed by
December 1, 18 square miles being surveyed on a scale of 1,250 feet to
the ineh. All of the mines contained in the area were examined with
care, but the work lias not progressed far enough to permit any final
conclusions and generalizations to be made. It is hoped to fix the
location of old Tertiary river channels in the district and also to sepa-
rate the different vein systems and make a detailed study of the ores
and country rock, which may shed some light on the origin of the fis-
sure systems and the process of vein formation.

The data obtained in the work on the Truckee sheet have important
bearing on the structure of the Sierra Nevada in that latitude.

An important scientific contribution was obtained in connection with
the history of Lake Tahoe. This shows that the lake has been dammed
twice—first, by the flow of andesite lava, and latterly by the basaltic
lavas—and that it is quite possible that it originally drained into the
Sacramento Valley. The lake in Tertiary and Pleistocene time was
very much more extended, and for this ancient lake Mr. Lindgren has
proposed the name “Truckee,” The shore deposits and glacial phe-
nomena of this lake and basin were studied. with care and with inter-
esting results. '

With a slight exception, Mr. Lindgren was employed during the
entire year in field work.

Mr. H. W. Turner’s work in the same region was confined to the
Downieville and Bidwell Bar sheets. About 330 square miles were
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mapped in detail, the Downieville sheet being practically completed.
This region is one of great complexity, there being a great variety of
old igneous rocks mingled with the older sedimentary terranes, the
whole having been subjected to great compression, resulting in the
metamorphism of both igneous and sedimentary rocks.

Several large beds of magnetic iron ore were located on the Downie-
ville sheet, as well as numerous gold-quartz veins; and all of the
exposed areas of the Auriferous gravel series were mapped. The map-
ping of the distribution of the auriferous gravels in the Sierra Nevada
will be particularly appreciated by the mining community, in view of
the revival of the gravel method of mining., Important scientific
results were obtained by the study of the relations of the igneous and
sedimentary rocks, and these will be supplemented by microscopic study
of the specimens collected. It was found that nearly all the Auriferous
slates of the northern portion of the Downieville sheet were apparently
of Paleozoic age.

Dr. A. C. Lawson was engaged, during the vacation period of the
University of California and at various irregular intervals throughout
the year, in the study of portions of the counties of San Francisco,
San Mateo, Marin, Alameda, and Contra Costa, Cal. He was
assisted by two graduate students of the university, with the result
that the field work on the Montara, San Mateo, and San Bruno atlas
sheets was completed. That portion of the field included within the
San Francisco peninsula north of latitude 37° 30’ was sufficiently
studied to permit of the discussion of its geology, and a paper was pre-
pared for the annual report of the Director. Special studies were made
in relation to various volcanic rocks, and short papers published upon
them. These are necessary adjuncts to the more general work of the
Survey. As the region adjacent to the Bay of San Francisco appears
to be representative of a large part of the coast ranges of California,
these special studies will, it is hoped, yield in the near future material
for 2 monograph on a typical section of the coast ranges.

The original plan included surveys also in the basin of Puget Sound,
‘Wash., Mr. Bailey Willis being assigned to that field. Mr. Willis was
also charged with the editing of the folios of the Geologic Atlas of the
United States, and this duty was peculiarly onerous by reason of the
large number of questions to be settled in connection with the initial
folios. 1t proved to be unadvisable for him to leave the office for any
considerable period, and the contemplated field work was deferred.

Mr. Willis also gave much thought to the processes of sedimentary
deposition, and to the relations existing between the phases of destruc-
tive erosion of the land and the nature of sediments resulting in the
seas. The results have led to a logical conception of the physical
geography of the Appalachian province during the Paleozoic era.

Superficial formations.—In addition to the study of the superficial
formations under the direction of Professor Shaler, work was carried
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forward under the direction of Prof. T. C. Chamberlin, of the University
of Chicago, who was given a small allotment for the purpose. An area
of about 4,500 square miles was covered in southwestern New York by
Mr. Fraunk Leverett. It is situated between the Genesee Canal on the
east, the Erie Canal on the north, and Lake Chautauqua and its outlet
on the west. Another line of investigation was a study of the ancient
drainage system of the Ohio basin, embracing about 700 square miles.
The work in both cases falls under the elass of detailed or final work.

The principal scientific results obtained in New York are the map-
ping and correlation of the glacial moraines, the determination of the
amount of lobation of the ice in certain deep valleys, and the interpre-
tation of a peculiar form of moraine developed in the valleys.

The economic bearing of these investigations lies in the groundwork
which they furnish for the elassification ot goils and the interpretation
of the results of experience and experiment in agriculture, by supply-
ing data concerning the origin and constitution of the subsoil from
which the surface soils are derived. They also furnish a rational inter-
pretation of the origin and nature of the topography of the region, and
thus make & valuable contribution to the means of instruction in geog-
raphy and physiography in the schools of the region.

A review was made by Professor Chamberlin and Mr. 1. M. Buell of
the distribution of the drift from the crystalline areas of south-central
‘Wisconsin. This work was of the nature of a supplementary examina-
tion of critical points preparatory to the final revision of a report upon
an area of about 6,000 square miles.

The office work consisted in preparing for publication the results of
the field studies.

Cooperation in New York.—In cooperation with the State geological
survey of New York, field work was carried on in the Mohawk Valley
in the counties of Albany and Ulster. The expense of this work was
shared by the State survey and the National survey, and it was executed
by Mr, N, H. Darton. It consisted of reconnaissance and detail map-
ping. The detailed mapping will be used in the preparation of the
geologic folios of the National survey and also in the preparation of
the geologic map of New York by the State geologist. A report of
this work was completed and transmitted to the State geologist.

Cooperation in New Jersey.—Prior to the reduction of appropriations
in 1892, work was carried on by cooperation between the State survey
and the National survey in the Archean region of the northern portion
of the State and in the superficial formations of various portions of the
State. This cooperative work was resumed by having Dr. J. E. Wolft
make a detailed survey of a portion of the Lake Hopatcong sheet and
Prof. W. B. Clark a survey of the Cassville sheet and of the uncompleted
parts of the previously surveyed New Brunswick and Sandy Hook
sheets. This work will result, as in New York, in the production of
maps for the U. S. Geological Survey and in the development of the
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areal geology for the use of the State geologist in preparing the State
map.

Cooperation in Georgia.—Cooperation with the State geologist of
Georgia was entered into for the purpose of making an examination of
the reported phosphate deposits of the southern part of the State. In
March this work was placed in charge of Mr. George H. Eldridge, who
made a reconnaissance, with the aid of an assistant of the State survey,
whom he subsequently left to continue the work.

Palecontologic work.—Two of the paleontologists were assigned to field
work in connection with geologic parties. Mr. David White assisted
Mr. M. R. Campbell in his work on the areal geology of the Coal Meas-
ures of Virginia and West Virginia, and also assisted Mr. Arthur Keith
during the last three weeks of October, in Tennessee. Mr. White’s
work was the determination by paleontologic evidence of the equiva.
lency of the several coal beds in the region surveyed, and a study of
the fossil plants collected for that purpose was made during the winter.
In the spring Mr. White made a short trip in central Pennsylvania for
the purpose of obtaining data by which to correlate the coal-bearing
formations of Pennsylvania with those of West Virginia and Tennessee.

In the office he was employed in the study of field notes and collec-
tions and in the preparation of preliminary reports. Considerable time
was given to the arrangement of the great Lacoe collection of fossil
plants from the Carboniferous rocks of North America.

Mr. T. W, Stanton was attached to the parties of Messrs. Diller and
Turner in the northern half of California. The paleontologic material
collected by him furnished data for determining the age of several local
formations—knowledge that was of immediate use to the geologists in
their areal mapping. Mr. Stanton also made large collections of fossils
in the Sacramento Valley, in connection with the study of the sections
of Cretaceous rocks, These will farnish the basis for a more rational
classification of the Cretaceous strata of the Pacific Coast than has
prevailed heretofore. Collections were also made from the Juratrias
rocks of the same region that will be of importance in classifying the
formations of these systems. .

Mr. Stanton’s time in the office was given to the study of field notes
and collections and to the identification of fossils sent to him by geolo-
gists of the Survey. He also assisted in the installation of the Geologi-
cal Survey’s exhibit at the World’s Columbian Exposition.

Some doubt having been thrown upon the accuracy of the standard
section of Florida and adjacent States adopted by the Geological
Survey, Dr. W. H. Dall, accompanied by Mr. J. Stanley-Brown, made a
trip South for the purpose of making a careful instrumental survey of
the section between Bainbridge, Ga., and the marshes of the Gulf
Coast. A reconnaissance survey was also made of Alum Bluff, an
important locality, and of various localities on the Chipola River, where
sections were carefully measured, The result of this work is to clear
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up the discrepancies of previous reports, correct the errors of estimation
(so far as the measurements of sections are concerned), and give a firm
basis of fact for future work.

In the office Dr. Dall has attended to the routine work upon the col-
lections, and made several reports to geologists on material sent in
for identification. He also eontinued work upon the final report on the
Tertiary fossils of Florida.

Field work in vertebrate paleontology was abandoned two years ago,
and the entire time of Prof. O. C. Marsh has since been devoted to
the preparation of monographs upon the immense collections accu-
mulated from 1882 to 1891, inclusive. He hopes to snbmit for publica-
tiou during the next fiscal year a monograph on the Sauropoda. For
this work 90 lithographic plates and 211 woodcuts are complete, and he
is now at work on the text. - .

Professor Marsh has given considerable time to the work of determin-
ing definite geologic horizons by the aid of vertebrate fossils. Reports
of two separate investigations on this line have been prepared and
published within the last six months, both referring to the correlation
of Tertiary rocks. .

The work in paleobotany, under the charge of Prof. Lester ¥, Ward,
was largely confined to office studies, with the exception of work on
the Potomac formation in the District of Columbia, Maryland, and
Virginia north of the Rappahannock. In this latter work he was
assisted by Prof. W. M. Fontaine, of the University of Virginia, who
accompanied him for twenty-five days. The object of this investiga-
tion was the verification of important hypotheses advanced by various
geologists who had studied the formation in question. In September
Professor Ward visited the Black Hills of South Dakota, for the purpose
of investigating the mode of occurrence and the geologic position of
certain fossil eycadean trunks that had come to the National Museum
from that locality. He was successful in his efforts, and obtained con-
siderable important data upon the relations of the Cretaceous forma-
tions about the Black Hills.

In addition to the work mentioned Professor Ward identified more or
less matevial sent in from the field by various geologists.

Owing to the greater portion of my time being taken up by duties
relating to the administration of the branch, I have been able to give
but little attention to field or office work in geology or paleontology.
Early in October 1 made a geological reconnaissance of the Green
Pond mountain district in the northern portion of the State of New
Jersey, conjointly with Dr. J. C. Smock, State geologist. On the com-
pletion of this, I began an examination of the lower Paleozoic rocks
between the Delaware and Susquehanna rivers, in Pennsylvania,
On returning to Washington, prepared a short article on the Penn-
sylvania work., October 31, I left Washington for eastern Tennessee,
for the purpose of making a reconnaissance, with Mr. Arthur Keith,
of the great Ocoece formation. Numerous sections of the Ocoee forma-
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tion were examined from day to day on the East Fork of the Little
Pigeon River in the vicinity of Johns Cove, on the Pigeon River
above Newport, Teunn., and along the gorge of the French Broad River
below Del Rio. November 11, we returned to Knoxville, and from
there drove to the narrows of the Little Tennessee River for the pur-
pose of examining the roofing-slate region in the lower portion of the
Ocoee series. Returning to Knoxville November 14, I proceeded to
Atlanta, Ga., to consult with the State geologist in relation to joint
geologic work in Georgia. Arrangements were made for cooperation
in the investigation of the phosphate deposits of southern Georgia
and in the preparation of certain topographic maps in the gold belt of
northeastern Georgia.

‘Whenever opportunity offered during the year, attention was given
to the study of the Lower and Middle Cambrian faunas of North
America. Little progress was made in this, however, owing to the
limited time at my disposal for this purpose.

Mr. Charles Schuchert, assistant paleontologist, was placed in charge
of the laboratory of Paleozoic paleontology in the National Museum.
The following extracts are made from his report of field and office work.

Under instructions from you, I left Washington for Rome, N. Y., July 14, and from
there proceeded to Madison, Wis., and to all the important localities of Middle and
Upper Cambrian rocks in the States of Wisconsin, Minnesota, and Iowa, for the
purpose of making a complete colleétion of the fossils characteristic of the St.
Croix terrane. I was engaged in this work until September 28. Fourteen boxes of
fossils were collected, and the correct stratigraphic position of the various faunal
horizons determined.

On October 17 instructions were received from you to make as complete a collec-
tion as possible of the Lower Cambrian fossils occurring around York, Pa. Prof. A.
Wanner, city superintendent of public schools, gave me important assistance, and I
was able to bring away three barrels and four boxes of fossils. .

The balance of the yeur was speut in the laboratory preparing for study the col-
‘lections made in the field and much other Cambrian material assembled in previous
years by Mr. C. D. Walcott.

In addition to these collections this department has received from Messrs. Wal-
cott, Diller, Hagne, Dale, Weed, Turner, Stanton, Prosser, and Bufford, of the Sur-
vey, forty boxes and nine drawers of fossils, making the entire accession for the
year fifty-eight boxes, three barrels, and nine drawers of fossils. All of this mate-
rial, with the aid of Mr. William Whipple, of the National Musenm, has been prop-
erly recorded upon the Survey register, and is now stored in drawers in the National
Museum, awaiting detailed studies.

Through the U. 8. National Museum forty-two lots of fossils were received for
determination, all of which have been duly reported upon to the Museum authorities.

Special reports as to the age of certain fossils submitted were made to Messrs.
Diller, Hague, Weed, Dale, Turner, and Safford.

Considerable time was also given to the preparation of a catalogue of the illus-
trated Paleozoic fossils now preserved in the U. 8. National Museum. Many of the
older types, particularly those of Mr. F. B. Meek, had never received distinguishing
marks, thus rendering it difficult to determine what specimen of a lot had been fig-
ured. This catalogue now numbers one thousand lot entries and will be soon com-
pleted. About one week of my time was given to unpacking and arranging for
exhibition in the department of geology, U. 8. National Museum, the Paleozoic col-
lections exhibited by the Survey at the World’s Columbian Exposition.
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During your absence from the Survey office in July, August, and
September most of my time was devoted to administrative work in
connection with matters left in my charge by you, and in May and June
my entire time was consumed in attending, at your request, to the
general administration of the Survey.

In transmitting this, my last, report to you as Director of the Geo-
logical Survey, I desire to express my sincere regret at the severance
of your relations with the Survey as its official head. During the
fourteen years of my connection with the bureau I have always
received at your hands the fullest and kindest consideration and have
been afforded every opportunity for carrying forward my scientific work.
Whatever of success has attended my efforts is owing largely to your
aid and encouragement,

Yours, respectfully,
CHAs. D. WaroorT,

Geologist in Charge of Geology and Paleontology.
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF MR. G. K. GILBERT.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.
SIR: I have the honor to submit the following report of the work in
my charge for the year ending to-day.

WORK ON CORRELATION ESSAYS.

At the date of my last annual report the series of essays was complete,
with the exception of one on the Pleistocene, by Prof. T. C. Chamberlin;
a thesaurus of American geologic names, by Mr. W. J. McGee; and a .
discussion of the prineciples of correlation, by myself, None of these
essays has yet been completed, and I regret to say that the work upon
them has made small progress during the fiscal year. Professor Cham-
berlin, engrossed by new, important, and varied duties, has not found
time for the preparation of his essay. Mr. McGee resigned his position
in the Survey at the close of the preceding fiscal year, and although he
has retained his interest in geologic work and has cooperated with the
geologists in many ways, he has not resumed the preparation of the
thesaurus. As his work for the future is to lie in other fields, it seems
best that the material he has gathered be turned over to another, by
whom the work may be continued and completed, and attention has
been given to the selection of his successor in the work. The require-
ments for its successful prosecution are so exacting that it is difficult
to find an individual who is well qualified and who is not already com-
mitted to other work of importance; but there is reason to hope that
in the course of a few months the work can be placed in good hands.
To the subject of my own essay I have devoted much thought. Before
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discussing the principles which should guide the work of correlation, it
has seemed proper to ascertain the principles which actually do guide
it; and as these are formulated by a few writers only, the attempt has
been made to infer them from the literature of practical correlation.
This implies the examination of a large body of literature, and such
examination has occupled much time.

FIELD WORK IN COLORADO.

Barly in the fiscal year I was instructed by you to take up the study
of the geology of the Great Plains. As Mr. R. T. Hill was already
engaged in that study, it was thought best that we should work .
together for a few weeks for the purpose of establishing a basis for the
coordination of our work. A large amount of study has already been
given to the region by the geologists of the country, official and unoffi-
cial; but the area is so vast that a thorough understanding of the
structure has been reached only in limited districts, and but a small
amount of final areal work has been done. Under these circumstances
it appeared best to begin with a picce of local detail work, selecting
a distriet which promised to exhibit the main points of the stratigraphy.
The district chosen was the Pueblo atlas sheet, inéluding a portion of
the foothills of the Rocky Mountains, and was already kuown to
exhibit an extensive section of Cretaceous strata.

Early in July I left Washington for the field, being joined in Chicago
by Mr. Hill. We stopped en route at Topeka, to confer with Professor
Prosser, and reached Pueblo on the 16th of July. Immediate atten-
tion was given to securing a camp outfit and field party. Wagon and
harness were transferred from the Western Division of Topography,
and other materials and supplies were purchased. Six horses were
hired from Mr. Daniel O'Neill, and he was engaged to accompany us
as teamster. James O’Oonn(,ll was hired as cook. We went into
camp on the 19th of July and continued until the 31st of October.
Mr. Hill remained with me seven wecks and returned east early in
September. Shortly before his departure I was joined by Mr. F. H.
Newell, topographer in charge of hydrographic work, who remained
with me two weeks. Being engaged in a broad study of surface and
subterranean waters with reference to irrigation, he found it advan-
tageous to study with me the local stratigraphy and the artesian prob-
lems of my district. While with me he gave special attention to the
Dakota sandstone, regarded as a receiver, transmitfer, and storer of
artesian water, studying its stratigraphy and structure and investi-
gating its relation to the water supply of streams which traverse it.
He also aided e in my areal work.

The field work accomplished the delineation ot‘ the areal geology of
the sheet and the complete determination of the geologic structure.
Attention was given to the recognized mineral products, building
stone, limestone flux, and artesian water, and search was made for

15 GeoL-——10
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fire elay. Data were acquired for the construction of a map showing
by contonrs the depth beneath the surface of rocks affording artesian
water, and approximate indication can be made of the extent of the
artesian district.

About thirty boxes of fossils were collected, chiefly from Cretaceous
formations, and it is belieyed that these will serve not only to correlate
the local formations with those from which sections have been made
in other parts of the Plains district, but also to enlarge somewhat the
known fannas of the formations. The collections include representa-
tions of the rocks of the area and a few minerals, A few objects of
archeologic interest were also gathered, and these have been transmitted
to the-Bureau of American Ethnology.

The Pikes Peak sheet, upon the survey of which Mr. Whitman Cross
was engaged, lies northwest of the Pueblo sheet, touching its corner.
For the purpose of correlating our work Mr. Cross invited me to join
him for a few days, and this invitation I gladly accepted. We tra-
versed together portions of his sheet and my own and also of the
Canyon City and Colorado Springs sheets, which adjoin them both.,

The conduct of the geologic field work showed that the topographic
map required revision, and application was made therefor. Near the
end of October I was joined by Mr, R. O. Gordon, topographer, detailed
for the work of revision by Mr. A. H. Thompson, geographer in charge
of the Western Division of Topography, and be began work at once,
making use of my camp outfit, which he afterwards stored for me in

Pueblo.
OFFICE WORK.

The collections of fossils, rocks, etc., have been arranged, and the
fossils have been transmitted to the paleontologic branch of the Survey.
Six samples of fire clays and five samples of shales were transmitted to
the chief chemist, under whose directions examinations and analyses
were made. The shales analyzed have not yet been put to economic
use, but as they exist in immense bodies it was thought best to make
a record of their constitution in the interest of those growingrindustries
which utilize our argillaceous rocks. The examination of the fire clays
served to show that further search for deposits of this character will be
warranted, and, with your permission, an article was published in a
local puper, the Pueblo Chieftain, describing the stratigraphic relations
of the fire-clay horizons, and indicating the limited districts to which
careful attention might advantageously be given.

In Bulletin No. 78 Prof. F. W. Clarke has published an estimate of
the relative proportions of the various elements and compounds in the
earth’s crust, basing his conclusions on the averages of certain bodies
of analyses. In studying his paper it occurred to me that if a similar
statistical method were applied to the sedimentary rocks, it might lead
to valuable estimates, first, of the total quantity of the sedimentary
rocks, and, second, of the relative abundance of the principal classes of
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the sedimentary rocks, viz, saudstones, limestones, and shales. In a
prehmlnzuy study it was found that the data concerning shales are not
abundant, and with your consent I undertook to meet this difficulty, so
far as this particular inquiry is concerned, by sampling the shales of the
United States and having one or more analyses made of composite
samples. To this end I have invoked the aid of a large number of cor-
respondents, whom | have asked to send me representative shale samples
from their several districts, with data as to their thickness, age, ete.
A large number of samples have already been received, and it is
believed that by the autumn, after the geologists of the country have
made their summer excursions, the series of specimens will be adequate.

Some time has also been devoted to the development of a plan for the
mechanical solution of problems in least squares. The most important
body of computations employing the method of least squares is that
for the adjustment of triangulation, and as nearly all this work is done
by the Government there would manifestly be an advantage to the
Government if the labor eould be materially abridged by the use of
machinery. It therefore seemed not improper, despite the fact that 1
am not now occupied with triangulation, that I should attempt to
develop an idea .which gave promise of accomplishing such a result.
In this attempt I was greatly aided by the friendly advice of Mr, John
‘W. Osborne, the inventor, and material progress has been made in the
development of a plan for a practical machine.

WORK IN WESTERN TENNESSEE.

I regret to say that the report by Prof. James M. Safford on the
geology of the Wells Creek basin has not yet been submitted in final
form for publication. "The time which Professor Safford had expected
to devote to it has been consuined partly by sickness and partly by
special work that he was called upon to perform for his State. He
hopes to be able to complete the report at a very early date.

WORK IN CONNECTICUT.

In the mapping of the Newark formation of Connecticut by Prof.
‘W.M. Davis, of Harvard College, field work had been practically com-
pleted the previous year. This year he has given such tune as other
duties permitted to the completion of the final drafts of the maps and
the preparation of descriptive texts, and in this work he has been
assisted by Mr. L. 8.Griswold. An account of the structural relations
of the formation along its eastern border, by Messrs. Davis and Gris-
wold, was published 1n the Bulletin of the Geological Society of America

(Vol. V, pp. 515-530).
WORK IN KANSAS.

Arrangement wag made with Prof. C. 8, Prosser, formerly assistant
paleontologist on the Survey and now professor of natural sciences in
Washburn University, Topeka, Kans., to cooperate with the Survey
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by spending a portion of his leisure on the areal geology of the State,
andthis work was placed under my supervision. Afterdue consideration
the Cottonwood Falls sheet was selected for initial work. Professor
Prosser took the field July 17 and continued his work until September
25, making a complete determination of the stratigraphy of the area
and running out several of the more important formation boundaries.
Field work was resumed last month, and the areal geology of the sheet
was completed.

In March and April two short excursions were made to the valley of
the Kansas River, for the purpose of repeating certain observations by
Meek and Hayden and by Broadhead, and thus establishing a strati-
graphic connection between the rocks of the Cottonwood Falls sheet
and those which have been described in the more important published
sections. The data thus gathered have been used in the preparation of
a paper on the ¢ Kansas River Section of the Permo-Carboniferous
Rocks of Kansas,” to be published, with official permission, in the Bul-
letin of the Geological Society of Awmerica.

Very respectfully, your obedient servant,
G. K. GILBERT,
Geologist.
Hon.J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF MR. C. W. HAYES.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.

Sik: I have the honor to submit herewith my report for the year
euding this day.

A little over four months has been spent in the field and the remain-
der of the year in office work. I took the field July 1, accompanied by
Cyrus C. Babb as assistant. During the whole of July and a part of
August I was engaged in making a thorough revision of portions of
the Rome and Fort Payne atlas sheets, in Georgiaand Alabama. Pre-
vious study of this region had revealed some peculiar types of structure
having considerable scientific interest, but much obscurity remained in
regard to the details. Special attention was given to the study of this
complicated structure, and much of the obscurity was cleared up, so
that a fairly complete history of the vicissitudes through which the
region has passed has been made out. The results of this work were
embodied in a paper on the “Geology of the Coosa Valley in Georgia
and Alabama,” read before the Geological Society of America and pub-
lished in the bulletin of thatsociety. Thisis a preliminary paper, to be
followed by a thorough discussion, now in course of preparation.

Considerable attention was also given to the economic geology of the
region, It contains the largest known deposits of bauxite in the
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United States, and the only ones at present worked. The recent utili-
zation of this mineral as an ore of aluminum, and the fact that very
little was known of its mode of occurrence and origin, rendered the
study of these deposits extremely interesting, and the conclusions
reached should be of service in directing search for other deposits and
in the economic working of those already known. The results of this
study of the bauxite were embodied in a paper on the ¢ Geological
Relations of the Southern Appalachian Bauxite Deposits,” read before
the American Institute of Mining Engineers, and published in the
Transactions; also in an article on ¢Bauxite,” published in the Mineral
Resources of the United States for 1893,

The latter part of August and most of September were spent in map-
ping the geology of the Sewanee atlas sheet, in Tennessee. The strue-
ture of this region is comparatively simple, and the greater part of our
time was spent in a study of its economic geology, particularly the
character and distribution of its coals. Practically all natural or arti-
ficial exposures of which we could learn were visited, and' mmany sections
of the coal-bearing formations were measured. The dataobtained form
the basis for a fairly complete map of all workable coal beds in the
region. The most important coal is the Sewanee seam, which lies in
small isolated areas in the highest portions of the plateau. These
areas were carefully examined, and the geologic map on which they
are represented will be an important factor in directing future devel-
opment in this region.

Atthe end of September camp was dishanded and Mr. Babb returned
to Washington, while I spent a part of October in revision of portions
of the Dalton atlas sheet.

From October to June I was engaged in office work, which consisted
mainly in the reduction of field notes, the final revision of atlas sheets
for publication, and the preparation of papers embracing the economic
and scientific results of the previous field season. The descriptive
text has been prepared for four folios, of which one has been published
and three are in press.

I have been engaged for the past year and a half, in company with Mr,
M. R. Campbell, in the study of problems presented by the relief and
drainage of the southern Appalachian region. The results of this study
have been published in a joint paper in the National Geographic Maga-
zine entitled the ¢ Geomorphology of the Sonthern Appalachians.”

During a part of June I have been.engaged in the investigation of the
phosphate depositsrecently discovered in middle Tevnessee, and have
a report on them in preparation.

Very respectfully submitted.

CHAS. WILLARD HAYES,

Assistant Geologist.
Hon. J. W. POWELL,

Director U. 8. Geological Survey.
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REPORT OF MR. ARTHUR KEITH.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894,

S1r: I have the honor to submit the following report of' progress for
this fiscal year.

From the beginning of the year until November 15 I was occupied in
field work in Tennessee and North Carolina. During the remainder of
the year, excepting a period of field work from April 27 to May 2, I was
occnpied in office work.

I was assisted by Mr. H. B. Goodrich during the entire field season
and during three months of the oftice work. Irom July 24 until Sep-
tember 25 I was assisted by Mr. H. B. C. Nitze, of the North Carolina
geological survey. Mr. David White, of the U. 8. Geological Survey,
assisted me from October 11 till October 30 in stratigraphic work and
in collecting coal plants in the Briceville basin. My work was prose-
cuted almost entirely with a camp outfit. ’

My field work cousisted mainly of the collection of data for areal
maps, structure sections, and descriptions of atlas sheets, but com-
prised also the study of new and undetermined series of strata. For
these ends, measures of the rock thickness were obtained and observa-
tions of dip and nature of strata were made, mineral deposits were
located and examined, rocks were searched for fossils, and specimens
of rock were-collected. Areas on different atlas sheets were com-
pleted as follows:

Square miles.

Roan Mountain, Tenn.-N.C ... .. ... ... ... ..., 900

Cranberry, N. C.o i i 50
Nantahalah, N. C .o oo o e 400
Murphy, Tenn.-N. C ... i 50
Briceville, Tenn ... . ... ... it 1, Q00
Mount Guyot, Tenn,~N. C . ... ... . i ¥z}

The results attained by my field season were, in the main, the com-
pletion of field work on the Roan Mountain, Nantahalah, and Briceville
atlas sheets; the development of two new series of strata, a crystal-
line Archean series in North Carolina and the coal-bearing series of*the
Briceville region in Tennessee; the mapping of the magnetite belt of
Cranberry, N. C., and its continuation, the hematite belt of Iron Moun-
tain in Tennessee and the corundum belt'of the Nantahalah region in
North Carolina; and the discovery of the first fossil remains in the great
Ocoee series of North Carolina, Tennessee, and Virginia. As yet these
remains are too indefinite to fix the age of this series of rocks, but they
furnish a clue which will probably be of great value.

The work in the office has been of two classes: the compilation and
drafting of notes, maps, and structure and stratigraphic sections, and the
preparation of manuscript to accompany the atlas sheets and special
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reports, My notes for the entire season have been examined, adjusted,
and platted upon the atlas-sheet bases up to date in all cases, except
the Naptahalah sheet, which is now being completed in the topo-
graphie division. Columnar sections have been drawn for the Harpers
Ferry, Knoxville, Greeneville, and Loudon atlas sheets. A drainage
map of the southern Appalachians has been compiled for use as a base
map, on a scale of 25 miles to the inch.

I have prepared and submitted for the Fourteenth Annual Report a
paperon “The Geology of the Catoctin Belt.,” In this was treated the
mountain belt extending from Pennsylvania into Virginia, and its deve]-
opment and phases as a continent; its rocks—voleanic,igneous, and sedi-
mentary—were classified, their structure and metamorphoses worked
out, and. their methods and periods of degradation described. Descrip-
tive text to accompany the Harpers Ferry, Knoxville, Greeneville,
and Loudon sheets, typical of the entire area of my work, has been
completed. I have collaborated with Mr. C. W. Hayes and Mr. M. R.
Campbell in the preparation of the general text to accompany Appa-
lachian atlas sheets.

About 150 thin sections of rock specimens from North Carolina and
Virginia were studied by me, in connection with my atlas-sheet work,
and the results have been embodied in the atlas sheets as far as pos-
sible at present.

Special reports have been presented showing in detail the nature and
cost of my work for the field season, and plans for the ensuing year have
been prepared.

Very respectfully, ARTHUR KEITH,
- Assistant Geologist,

Hon. J. W, POWELL,

Director U. 8. Geological Survey.

REPORT OF MR. M. R. CAMPBELL.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.
Sik: I have the honor to submit the following report for the fiscal
year ending June 30, 1894,

FIELD WORK.

According to instructions, I entered the field on July 1, 1893, with two
assistants, Messrs. David White and Harry Landes, and the requisite
number of eamp hands. After outfitting at Wythevilie, Va., we began
areal work on the Dublin atlas sheet. The pressure of work in other
directions did not permit complete mapping, but a thorough reconnais-
sance was made of the entire sheet. Mr. White obtained a large col-
lection of fossil plants from the Lower Carboniferous beds at the

e,
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Altooua mines near Pulaski and at the various mines in Price Mountain
east of New River.

After completing the Dublin sheet, camp was moved down New River
to Hinton, to enable us to study the section of the conglomerate series
exposed in the river gorge below that place. During the few days at
our disposal Mr. White and I made excursions down the river to Nuttall
and Prince and secured a fair amount of fossil-plant material, although
we were greatly retarded by heavy rains and high water.

From Hinton we proceceded to the Pocahontas-sheet area, which we
worked very thoroughly, especially the northern portion, embracing the
Pocahountas or Flat Top coal field. This field is without complications,
and most of the outerop of the great Pocahontas seam has beeu followed
with transit and level by the engineers of the various land companies.
Their information was placed at our disposal, thus aiding us greatly in
our work., In this field, also, Mr. White collected fossil plants from
the various members of the conglomerate series and by their evidence
assisted materially in eorrelating horizons throughout the field. His
work is full of promise, and I believe it will prove not only of value
scientifically, but also of great assistance in the practical work of cor-
relating the coal seams,

Upoun the completion of the sheet on October 8, Mr. White was trans-
ferred to Mr. Keith, and Mr. Landes and I began work on the Bristol
sheet, one-third of which had been mapped by me in 1891. Before we
could complete it the weather became too severe for camp life, and on
October 31 we dishanded. 1 finished the sheet alone, and on November
25 reached Washington.

OFFICE WORK.

Aside from the routine work of the office, I have prepared or assisted
in preparing several papers, which are the direct result of field work in
this or previous seasons. A paper deseribing the peculiar structure
of the region along the line of the Norfolk and Western Railroad from
Christiansburg to Max Meadows was presented at the Boston meeting
of the Geological Society of America and published as a bulletin of
that society under the title of “Ialeozoic Overlaps in Moutgomery and
Pulaski Couuties, Virginia.” Later Mr, C. W. Hayes and T completed
a paper on the ¢ Geomorphology of the Southern Appalachians,” which
was published in the National Geographic Magazine. This paper is
the result of several years’ study of the surface features of the region
in question, and expresses our idea of its post-Paleozoic history as inter-
preted from its physiographic features. In the same line of study are
an article by myself ou ¢“Tertiary Changes in the Drainage of South-
western Virginia,” published in the American Journal of Science, and a
‘paper in preparation on “The Influence of Orogenic Movements on the
Drainage of the Appalachians.” My latest work has been to prepare
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for publication the geologic boundaries, structure and columnarsections,
and text of the Pocahontas sheet, and the text of the Estillville sheet, -
The maps of the latter sheet are nearly ready for printing and will soon
appear in the regular publication of atlas-sheet folios.

Respectfully submitted.
M. R. CAMPBELL,

Assistant Geologist,
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF MR. N. H. DARTON.

" U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.

S1Rr: I have the honor to submit the following report for the fiscal
year ending to-day.

The greater part of the year was devoted to field work in the State
of New York and the preparation of maps and preliminary reports on
the results. Supplemental field work was done in the Coastal Plain
region of Maryland and Virginia and in the Green Pond-Skunnemunk
belt in New Jersey and New York. Descriptions were prepared to
accompany several geologic atlas sheets, several papers of a scientific
nature have been written, and work has been done to complete the index
for the “Authors’ Catalogue of Contributions to North American Geol-
ogy trom 1753 to 1891.”

WORK IN NEW YORK STATE.

Field work in New York was carried on in cooperation with the
State geological survey under the direction of Prof. James Hall, State
geologist, Itincluded the mapping of the region adjoining the Mohawk
Valley and extending northward to the southern edge of the Adiron-
dacks, and the counties of Albany and Ulster. Field work was begun
early in July and continued until the first week in November. Two
classes of work have been done in different areas, reconnaissance and
detailed mapping. These were so apportioned as to give the most use-
ful results. In the region extending from near Albany to Ellenville,
detailed maps were prepared of the region previously reconnoitered,
and the reconnaissance was extended some distance westward into the
QCatskill Mountains and southeastward toward Newburg. In portions
of Albany and Green counties topographic maps were available as
bases for geologic work, butin other regions it was necessaryto prepare
sketch maps upon which the geology might be platted. The notes thus
obtained may hereafter be adjusted to the topographic bases when
the latter are ready. Toward the northeastern corner of Albany
County a reconnaissance topographic map was prepared, with 50-foot
contour lines, based on aneroid levelings.
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During the fiscal year the area of reconnaissance was 2,500 square
miles, and that of detailed geologic surveys was 900 sqnare miles.
The.following sheets were mapped in detail :

Rosendale. Fonda (in part).
Berne. Caitskill (in part).
Utica. Coxsackie (in part).
Amsterdam. Canajoharie (in part).
Little Falls (in part). Kaaterskill (in part).

The margins of areas adjacent to those embraced in the above sheets
were also mapped. In the Albany-sheet area, which was mapped last
year, notes were taken for the representation of the Champlain deposit,
by crossing the area in the course of other work. The area of the
Rosendale sheet includes beds which are extensively quarried for
cement. The geologic structure of these beds is somewhat complicated,
and special attention was given to the region. In other areas also
there are econoinic resources, which were studied. Along the Hudson,
brick clays and molding sands are important products, and elsewhere
limestones and millstones are extensively quarried. It is the object
of these surveys to promote the developmnent of these resources. This
work being done under the direction of Prof. James Hall, State geolo-
gist, the preliminary maps and reports have been placed at his disposal
for publication, and will beincluded in his annual report, for 1893 under
the following titles: “A Preliminary Report on the Geology of Ulster
County;” “A Preliminary Outline of the Geology of Albany County;”
“A Preliminary Report on the Faulted Region of Fulton, Montgomery,
Saratoga, Herkimer, and Adjacent Counties;” “On the Stratigraphy of
the Helderberg and Associated Formations in Eastern New York.”

About three months’ time was spent in writing these reports. They
were completed at the end of January, 1894, and submitted for trans-
mission to Professor Hall.

A portion of the field work was devoted to continuation of the study
of the Green Pond-Skunnemunk Mountain belt in New Jersey and
New York. The belt is a narrow basin of Paleozoic rocks included in
the ancient crystallines, and comprises a number of formations ranging
in age from middle Cambrian to middle Devonian. The structure and
stratigraphy are complicated. A preliminary notice of the results of
these studies was, by your permission, presented to the Geological
Society of America and published in one of its bulletins.

"WORK IN THE COASTAL PLAIN REGION,

In continuance of field work in the Coastal Plain of eastern Maryland
and Virginia, I have made many short trips at various times during
the spring and summer, These included examinations in the vicinity
of Richmond and on the northern portion of the Petersburg sheet, with
special study of the distribution of the marl beds. Observations were
continued from time to time about Washington to obtain additional
details for a new edition of the Washington sheet. Work has also been
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extended in eastern Maryland for additional notes and photographs.
In the Coastal Plain region the geologic boundaries have now been
drawn upon the following atlas sheets:

Washington. Drum Point.
Baltimore. Annapolis.
Fredericksburg. Relay.

Prince Frederick. Owensville.
Wicomico. Sharps Island.
Brandywine. North Point.

Point Lookont. Richmond.

Piney Point. Bermuda Hundred.
Montross.

In the Coastal Plain the problem of the occurrence of artesian water is
of much importance, and attention has been given to the collection of
all available data. Many samples of borings have been received, which
throw new light on the underground geology of the region, and afford
a basis for prediction of the occurrence of water in many districts. A
preliminary account of these studies was given, with your permission,
to the American Institute of Mining Engineers at the Virginia Beach
meeting, and a more extended report on the subject is now in course of
preparation. Information has been supplied in response to inquiries
of various persons in regard to artesian waters and other economic
products of the Coastal Plain region.

Respectfully submitted. N. H. DARTON,

Assistant Geologist.
Hon. J. W. PowELL,

Director U. 8. Geological Survey.

REPORT OF PROF. T. NELSON DALE.

U. 8. GEOLOGICAL SURVEY,
Williamstown, Mass., June 30, 1894,

Sir: I have the honor to submit the following report of work during
this fiscal year:

From July 5 to October 5 I was engaged in field work on the Troy
sheet. Two days of that time, however, were spent in completing the
Berlin sheet section. Mr. Louis M. Prindle assisted me in field work
on the Troy sheet from July 7 to October 1.

From October 5 to Junuary 13 I was engaged in completing the Pitts-
field and Berlin structure sections and their desecriptive and general
texts. Since January 13 my time has been spent in the preparation of
the material for the Troy atlas sheet. During the latter part of March
and early in April I worked nearly two weeks at the office of the Geo-
logical Survey in Washington.

Very respectfuily, T. NELsON DALE,

Geologist.
Hon. J. W. PowEeLL,

Dhrector U, S. Geological Survey.
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REPORT OF PROF. GEORGE H. WILLIAMS.!

JOHNS HoPkINs UNIVERSITY,
Baltimore, Md., June 30, 1894,
S1R: I have the honor to submit herewith the following report of my
work upon the crystalline rocks of southern Pennsylvania, Maryland,
and northern Virginia during the fiscal year 189394,

FIELD WORK.

Mapping of the crystalline areas has been carried on within the limits
of the Gunpowder, Laurel, West Washington, and Frederick atlas sheets.
The West Washington sheet has been completed, and, with the accom-
panying text, turned into the Survey office. The Gunpowder sheet is
about two-thirds cowpleted, and work is now in progress upon ‘the
Laurel and Frederick sheets. A study of certain Archean rocks in the
neighborhood of Philadelphia has also been carried on, to obtain addi-
tional light upon problems which are being investigated.

LABORATORY WORK,

The material which has been collected in the field within the limits
above described has been to a large extent sectioned and studied
microscopically, while chemical analyses of several of the important
types have also been made in the Washington office. Mr. G, P. Grims-
ley has made a thorough study of the granites oceurring on the north
shore of the Susquehanna in Cecil County, and has conclusively estab-
lished their igneous origin.

In cooperation with the geological survey of North Carolina, Mr.
J. V. Lewis has investigated the corundum-bearing chrysolite rocks of
the western part of that State,

REPORTS.

During the year I have had the honor to transmit for publication a
paper by Prof. C. R. Keyes on “The Origin and Relations of Certain
Maryland Granites,” accompanied by an introduction by myself, dealing
with the general relationship of these rocks within the.whole Appala-
chian crystalline belt. I have also transmitted an illustrated paper on
«“The Ancient Volcanic Rocks of South Mountain, Pennsylvania,” by
Miss Florence Bascom. .

Progress has been made in the preparation of reports upon other
investigations, which will be hereafter submitted for publication.

Very respectfully,
GEORGE H. WILLIAMS,

Assistant Geologist.
Hon. J. W. POWELL,
Director U, 8. Geological Survey.

! Wilule this report was 1n preparation for the press, news was received at the Survey of the sudden
death of Dr, Williams, at Utica, N. Y., on July 12, 1894.



CLARE.] OF CHIEFS OF DIVISIONS. 157

REPORT OF PROF. W. B. CLARK.

Jouns HopriNg UNIVERSITY,
: Baltimore, Md., June 30, 1894.

Sir: I submit herewith a report of the investigations conducted
by me during the past year under the auspices of the U. S. Geological
Survey.

The work has been carried on in cooperation with the State geologi-
cal survey of New Jersey, and the field of operations has embraced
the Cretaceous and Tertiary area of that State.

The work had so far progressed at the close of the previous year
that a reconnaissance of the district had been made and two atlas
sheets (Sandy Hook and New Brunswick) had been finished in a pre-
liminary way. Some problems relating to the Tertiary deposits could
not at that time be satisfactorily worked out, although their solution
has gince been nractically reached. Very little work will therefore be
required to prepare for publication the two sheets named.

During the present year the Cassville sheet has been mapped, but the
increase in the amount of Tertiary and post-Tertiary deposits in pass-
ing southward has rendered the establishment of the boundary lines
of the Cretaceous formations a work of painstaking examination. The
work was completed and the atlas sheet is now ready for publication.

A new system of nomenclature has been established, as it was deemed
necessary tointroduce place names for the inadequate lithological terms
of earlier writers, although the latter will be found serviceable as eco-
nomic equivalents. Some of the divisions established by Professor
Cook, the late State geologist, to whom we are indebted for the first
clear understanding of the coastal series of New Jersey, have been
either discarded or modified, although the majority arve retained with
the changed nomenclature.

The writer has had associated with him in this work Messrs. H. S.
Gane and R. M. Bagg, studentsin the Jobns Hopkins University. The
mapping of the Cassville sheet has been to alarge extent done by Mr.
Bagg.

‘WiLLiaM B. CLARK,

Hon, J. W. PowELL, Geologist.

Director U. 8. Geological Survey.
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REPORT OF PROF. J. E. WOLFF.

HARVARD UNIVERSITY,
Cambridge, Mass., June 30, 1894.

Sir: I have the honor to submit the following report of work during
the fiscal year just closing.

Field work was carried on by myself in the Archean highlands of
New Jersey during July, August, and September. It was entirely
devoted to the areal geology of the Lake Hopatcong sheet of the Geo-
logic Atlas of the Umited States, and was practically completed for
somewhat over 100 square miles, the total area of the sheet being about
233 square miles. In doing this work the method of previons years was
continued—that of indicating the exact location on the map of speci-
mens and observations by coordinates, so that they become a perma-
nentrecord. Studies were made of the iron mines, as they were reached
in the progress of the work, and some attempt was made to note, for the
future map, masses of rock of exceptional valne for road material or
building-stones.

At the request of the State geologist of New Jersey, and by permis-
sion of the Director, a paper was prepared during the winter for the
annual report of the New Jersey geological survey, entitled, “On the
Geological Structure in the Vicinity of Hibernia, Morris County, New
Jersey, and its Relation to the Ore Deposits,” illustrated by a geological
map and sections, in which the writer’s reasons are given for the belief
that the Hibernia ore bed should be looked for beyond its present
northernmost workings and in an unexpected direction. This conclu-
sion, of considerable possible economic importance, since the Hibernia
ore bed is one of the largest in the State, was reached entirely by care-
ful areal study of the rock structure of the region.

Yours, very respectfully,
J. E. WOLFF,

Assistant Geologist.
Houn. J. W. PowELL,

Director U, 8. Geological Survey.

REPORT OF MR. GEORGE H. ELDRIDGE.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.

Sir: I have the honor to submit the following statement regarding
work in my charge in Wyoming and Florida during the fiscal year just
closing.

During the period from July to September, inclusive, by your direc-
tion, I made a reconnaissance in northwest Wyoming, embracing the
Big Horn and Wind River basins and adjoining wmountain and prairie



ELDRIDGE. ] OF CHIEFS OF DIVISIONS. 159

regions, with a view to determining the extent and value of the coal
deposits, and incidentally to acquire information of such other economic
resources as time and route permitted.

Investigations were begun east of the Big Horn Range, in the vicinity
of Sheridan, and extended along the western edge of the Powder River
coal field from its southern extremity to the Montana-Wyoming hne.

The Big Horn Range was crossed at two points, 60 miles apart, Cloud
Peak being midway between. On the northern route the new gold
prospects of Bald Mountain, a few miles south of the Montana line,
were visited. The lofty points, and the open character of the country
generally, permitted clear views of stratigraphy and structure for much
of the range length and far out across the prairies at either base. The

broad belt of folded strata along the west base of the range, which is of.

especial importance in respect to both coal and petroleum, was exam-
ined, and the formation outlines and general structure were delineated.

The low divide between the Big Horn basin and the valiey of the
Yellowstone was traversed in passing from the Big Horn Range to the
Red Lodge (Rocky Fork) coal district at the base of the Absaroka
Range in Montana.

The examination of the Red Lodge coals was for the particular pur-
pose of comparing with them those of the Big Horn and Wind River
basins, the mines at Red Lodge being extensive, and thus affording
views not only of outcrops but of depth.

From Red Lodge the route of reconnaissance was along the west
side of the Clarks Fork Valley and the Big Horn basin. In the latter,
in the vicinity of Suushine post-office, was encountered a coal field of
considerable promise, hitherto known ouly to the few settlers of the
region, and wholly undeveloped.

From Sunshine a trip was made into the heart of the Shoshone
Mountains, to the head of Wood River and Grey Bull, and the strue-
ture and formations of the range were examined.

The Owl-Rattlesnake Range, separating the Big Horn and Wind
River basins, was crossed just west of the Wind River canyon, and
again opposite the Mail Camp, 30 miles farther west, and the forma-
tions and structure in the broad belt of folded strata on either side
were delineated.

The route of reconnaissance crossed the Wind River basiu, both
along theriver valley and on the meridian of Fort Washakie to the
west. Iispecial attention was paid to the important oil belt along the
base of the Wind River Range, and the struncture of the included for-
mations was determined. The coal field near Lander was also exam-
ined. ‘

In this reconnaissance the economic materials that were encountered
along the route, and therefore received special attention, were coal,
petroleum, building-stones, clays, soils, and artesian waters.

The period from October to February, inclusive, was oceupied in the

bl
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Washington office in preparing a report upon the reconnaissance in
Wyoming, which has since been submitted.

During the period from March to June, inclusive, by your direction,
work upon the phosphate fields of Florida was resumed. The work has
consisted of the delineation in detail of the phosphate-bearing forma-
tions, examination of the extent and value of the deposits, acquirement
of all geologic facts that may bear upon their origin, and a continuation
of the study of mining methods and the subsequent preparation of the
rock for market. Much of the time has been spent in the fields of
north and west Florida, which have been extensively opened by pits
gince my last visit in the spring of 1891. The work in this section of
the State is nearly complete. Tn south Florida the work has been
advanced, but in less areal detail than in north and west Florida.

All obtainable information bearing on the origin of the deposits and
their relation to the associated formations having been collected, it is
believed that important distinctions can be made in their manner of
geologic development.

Incidental to the Florida work, an examination in southern Georgia
was wmade for phosphate deposits of economic value, but without satis-
factory result.

I have the honor to remain, sir,
Very respectfully, your obedient servant,
Gxo. H. ELDRIDGE,
Geologist.
Hon. J. W, POWELL,
Director U. 8. Geological Survey.

REPORT OF PROF. N. S. SHALER.

HARVARD UNIVERSITY,
Cambridge, Mass., June 30, 1894.

Sir: 1 have the honor to submit herewith a report on work during
the year ending this day.

I have directed the undertakings almost wholly toward advancing
the delineation of the surface geology of the New England States, the
aim being to complete the work in the three southern States of this
field and to keep the work in the northern commonwealths as near as
possible apace with the progress of the topographic survey. Four
assistant geologists have been employed in this task; of these, only
Mr, J. B. Woodworth has been continuously engaged in the work.

These gentlemen have been employed as follows:

Mr. J. B. Woodworth has been engaged in the field in the region
about Narragansett Bay. He has also spent some time in revising the
work of assistants done this year in certain parts of Connecticut and
Massachusetts, and he has had charge of the office work of the division. -



SHALER.] ‘ OF CHIEFS OF DIVISIONS. 161

Mr. R. E. Dodge did the field work and prepared the descriptions of
the Moosup, Putnam, and Stamford sheets, in.Connecticut.

Mr. L. H. Davis prepared the maps and reports of the Bridgeport
and Norwalk sheets, in Connecticut, and did some work on those parts
of the Pittsfield and Berlin sheets which lie in the State of New York.
This task, though it took him beyond the limits of New England, was
undertaken in order that the sheets whose area lies only partly in
Massachusetts might not be published in an unfinished form.

Mr. G. H. Barton was engaged in completing the delineation of the
drumlins in Massachusetts. He was directed to extend his work so as
to include the portion of the area of southern Vermont and New Hamp-
shire which is shown in the northern tier of Massachusetts sheets.
The field work connected with the delineation of drumlins is now com-
pleted for the last-named State. .

The office work has been as follows: I have myself prepared and
forwarded to you a memoir, intended for publication in tiie Fifteenth
Annual Report of the Director, entitled “Preliminary Report on the
Geology of Common Roads.” By direction from the office in Washing-
ton, information has been given to inquirers concerning many points in.
the surface and under geology of the field included in my work. These
inquiries have included various questious relating to water supply,
drainage, and the use of gravels for filtration, to sources of supply of
railroad ballast, materials for roadmaking, and clays for pottery pur-
poses, particularly those on the island of Marthas Vineyard, as well as
a number of questions concerning peat deposits, some of which have
come from persons in France and in Canada.

The following-named geologic maps, with their accompanying desecrip-
tive texts, embracing certain areas in Massachusetts and Connecticut,
have been sent to Washington for printing: Abington, Barre, Barn-
stable, Falmouth, Nantucket, Provincetown, Salem, Sheffield, Worces-
ter, and Webster. Other sheets to the number of sixty, with their
accompanying descriptions, are ready for publication and will be for-
warded whenever desired for that purpose. They are at present
retained in this office in order that they may from time to time be
amended, and also for the reason that they are convenient for nse in
answering various inquiries.

During the year the following contributions relating to the work of
the division have been published by me: “The Geological History of
Harbors,” Thirteenth Aunual Report of the U. 8. Geological Survey,
Part IT, pp. 93-209; «Pleistocene Distortious of the Atlantic Seacoast,”
Bulletin Geological Society of America, Vol. V, pp. 199-202; ¢ Relation
of Mountain-Growth to Formation of Continents,” ibid., pp. 203-206;
“Phenomena of Beach and Dune Sands,” ibid., pp. 207-212; ¢« On the
Distribution of Harthquakes in the United States since the Close of
the Glacial Period,” Proceedings Boston Society of Natural History,
Vol. XXVI, pp. 246-256.

15 GEOL 11
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The following have also been published :

By J. B. Woodworth: “Some Typical Eskers of Southern New Eng-
land,” Proceedings Boston Society of Natural History, Vol. XX VI, pp.
197-220.

By G. H. Barton: “Channels on Drumlins, Caused by Erosion of
Glacial Streams,” abstract in American Geologist, Vol. XIIT, March,
1894.

I have the honor to remain, very respectfully, yours,
N. S. SHALER,
Geologist.
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF PROF. C. R. VAN HISE.

UNIVERSITY OF WISCONSIN,
Madison, Wis., June 30, 1894.
Sir: I beg to submit the following report of work under my charge
for the fiscal year ending to-day.

FIELD WORK.

The following persons, besides myself, have been engaged in field
work: W. S. Bayley, J. Morgan Clements, H. F. Phillips, and James R.
Thompson. The work of the corps has been wholly in and adjacent to
the Marquette iron-bearing distriet of Michigan.

Mr. Thompson has platted in detail certain critical areas about Michi-
gamme and Champion. The regular areal work was done by Messrs.
W. 8. Bayley, J. Morgan Clements, and H. F. Phillips, By the end of
the season they had completed the unsurveyed part of the Marquette
district and joined the areas previously surveyed on the north and
south. The areal work now finished extends from the Felch Mountain
and Menominee districts on the south to Lake Superior or the Cambrian
sandstones on the north, and from the Cambrian sandstones on the
east to meridian 89° on the west; while west of this meridian parts of
sheets have been mapped. As soon as a topographic base is available
the atlas sheets can be put in shape for publication.

My own field work, with Mr. H. F. Phillips as assistant for a part of
the season, comprised the general structural problems of the Marquette
district and the tracing of boundary lines between formations upon
maps containing the work of previous seasons. This work could not
be accurately done in the first instance because the character of many
rocks had to be determined by thin sections before the boundary lines
could be tinally placed.
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OFFICE WORK.

In the office, aside from the routine work, Mr. W. 8. Bayley and I
have given our entire time to the preparation of a preliminary report
upon the Marquette district. Mr. H. L. Smyth has prepared one chap-
ter for this paper. Mr, J. Morgan Clements has given his time to a
study of the eruptives of the iron-bearing district. Mr, C. W, Hall
has given a small amount of time to the completion of his bualletin
upon the Minnesota Valley gneisses and schists. All of the drawing
has been done by Mr. IF. E. Morrow, and the clerical and typewriting
work by Mr. C. K. Leath.

SCIENTIFIC AND ECONOMIC CONCLUSIONS.

Some of the more important results of the year’s work have been as
follows:

The iron-bearing formations of the Marquette district are confined
to three horizons: (1) The iron-bearing formation at the top of the
Lower Marquette series; (2) a horizon at thebase of the Upper Marquette
series, where it is in contact with and has derived the major portion of
its detritus from the iron-bearing formation of the Lower Marquette
series; and (3} a horizon in the lower part, but not at the base, of the
Upper Marquette series. The major portion of the ore is derived from
the first two horizons.

In the areal mapping these iron-bearing formations have been accu-
rately delimited, with the result that the first and most important has
been found to extend in one place for several miles east of the area
where it has heretofore been known to occur.

It has been shown that the various ores and ferruginous rocks of the
Marquette district are derived from an original lean cherty carbonate
of iron. This fact had already been demonstrated for the Penokee and
Animikie districts, but had not been shown for the Lower Marquette
rocks, although the likeness of the iron formations of the Upper and
Lower Huronian led Irving, myself, and others to believe that the two
had a common origin. During the season we have been able to trace
all gradations, from the most completely altered phases of ferruginous
cherts and jaspers, through the regularly laminated ferruginous slates,
to the unaltered iron carbonates, the chain of evidence being not less
complete than in the iron formations of the Upper Huronian.

The laws which control the occurrence of ore bodies within the iron-
bearing formations of the Marquette district may be summarized as
follows: (1) The iron ore always rests upon a relatively impervious
basement. This basement may be a shale, a slate, a diorite, a dike, or
two or more of tliese combined. (2) Large ore bodies are found only
when the impervious basements are in the forms of pitching troughs.
(3) These pitclung troughs are particularly likely to bear unusually
large ore bodies when the wron-bearing formation has been shattered by
folding.
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The explanation of the occurrence of irom-ore deposits in these
peculiar places lies in the fact stated above, that the original source
of the iron ore is a lean iron-bearing carbonate. The ore bodies are
largely secondary concentrations produced by downward-percolating
waters. Within the troughs the iron-bearing and oxygen-bearing
solutions have been converged and mingled, thus precipitating the
iron oxide.

It has been ascertainced that the folding of the Marquette district is
similar to that of the Alps. The central part of the Marquette district is
a synelinorium, In the folding of the east-west trough, however, the
Archean rocks have been pushed under the Algonkian rocks on both
the north and south sides of the trough, and the strata on both sides
of the area are in a series of closely compressed, outward-pointing,
isoclinal folds. The youngest rocks are in the center of the trough.
In the Alps, on the contrary, the central or core rocks are the oldest,

At the east end of the Marquette district is a series of slates,
quartzites, and limestones, named the Mesnard series, about the rela-
tions of which to the typical rocks of the Marquette area there has
been great difference of opinion. We have shown that this series is
really a downward continuation of the Lower Marquette rocks of
" Ishpewming and Negaunee. The Lower Marquette transgression was
from the northeast, and the Mesnard series was deposited before the
shore-line reached the area where the well-known members of the
Lower Marquette series were deposited.

PUBLICATIONS.

During the year there have appeared from the division the following
papers:

“The Eruptive and Sedimentary Rocks on Pigeon Point, Minn., and
their Contact Phenomena,” by W. S. Bayley; Bulletin 108 of the U. S.
Geological Survey.

“The Basic Massive Rocks of the Lake Superior Region,” by W, S.
Bayley; Journal of Geology, Vol. I, pp. 433456, 587-596, 688-716.

“Some Dynamic Phenomena shown by the Baraboo Quartzite Ranges
of Central Wisconsin,” by C. R. Van Hise; Journal of Geology, Vol. I,
Pp. 347-355.

“Summary of Pre-Cambrian North American Literature,” by C. R.

" Van Hise; Journal of Geology, Vol. I, pp. 304-314, 532-541; Vol. I, pp.
109-118. This last may be considered a continuation of the Correlation
Papers upon the Archean and Algonkian, Bulletin 86 of the U. 8. Geo-
logical Survey.

At the Washington office, ready for publication, is the following:

“Prelimmary Report on the Marquette Iron-bearing District of
Michigan, by C. R. Van Hise and W. 8. Bayley; With a Chapter on the
Republic Trough, by H. L. Smyth.” This paper consists of about 300
pages of typewritten manuscript, accompanied by 5 plates for litho-
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graphing, 10 plates for photo-engraving, and 9 figures, and will, it is
understood, constitute one of the papers accompanying the Fifteenth
Annual Report of the Director.

In preparation are the following: )

Monograph on the Marquette Iron-bearing District of Michigan, by
C. R. Van Hise and W. S. Bayley; With a Chapter on the Republic
Trough, by H. L. Smyth.

Monograph on the Michigamme Iron-bearing District, by C. R. Van
Hise, H. L. Smyth, and J. Morgan Clements. .

Very respectfully, C. R. VAN HISE,

Geologist.
Hon. J. W, PowEeLL, .

Director U. 8. Geological Survey.

REPORT OF MR. WHITMAN CROSS.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.

SIkR: I have the honor to submit the following report concerning the
work in my charge during the past fiscal year.

FIELD WORK.

The field work assigned to me for the summer of 1893 was the survey
of the district embraced by the Pikes Peak atlas sheet, in Colorado.
In the first week of July I procured a camp outfit and organized my
party in Denver. The party consisted of four persons—a cook, a team-
ster, Mr. K. B. Mathews, of Johus Hopkins University, as geological
assistant, and myself. The field of work was reached on July 8, and
the survey was prosecuted uninterruptedly until October 24, when it
was completed. On October 27 the party disbanded at Colorado
Springs, and I at once returned to Washingron.

The Pikes Peak atlas sheet embraces about 930 square miles, mostly
of mountainous territory. Pikes Peak is situated in the northeastern
portion of the area, and the Cripple Creek mining district, the most
important of the newer gold fields of the country, lies near its center,
The district has not been studied geologically since the reconnaissance
of the Hayden survey in 1873, The more detailed work has resulted
in new conclusions regarding many features of the local geology, and
several generalizations are of broad application.

The observations made bear directly upon the questions of the age
and mode of origin of the granites and gneisses forming so large a part
of the Rocky Mountains. The history of several great periods of
sedimentation and orographic disturbance has been outlined by newly
observed facts, and many of the phenomena of a great epoch of Ter-
tiary volcaunic action, whose products were quite varied and in part
very unusual in character, have been determined.

ooty
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The ore deposits of the Cripple Creek district have been examined
in their geological relations, affording a basis for conclusions as to their
origin and extent.

OFFICE WORK.

Since returning to Washington, in October, I have been almost
exclusively engaged in work pertaining to the geology of the region
studied duoring the field season. The extensive collection of rocks and
minerals representing the formations of the Pikes Peak district has
been studied and properly cared for. As soon as the topographic map
had been engraved the geological sheets of the Pikes Peak folio were
prepared and submitted for publication. The descriptive text of the
folio has been written, and a bulletin upon the geology of the Pikes Peak
districtis in preparation. The folio will be ready for distribution during
the coming summer.

The granites and gneisses of the Pikes Peak region have been the
subject of a special microscopical examination by my field assistant,
Mr. E. B. Mathews, fellow in geology at Johns Hopkins University.

During the last few months I have spent some time in the revision
and proof reading of the geological maps of the Crested Butte and
Anthracite districts in Colorado, which are in process of publication.
I have also done some work in connection with the preparation of the
monograph upon the Denver coal basin, by Mr. S. F. Emmons, certain
chapters of which have been assigned to me.

WORK OF PROFESSOR PENROSE.

A more detailed study of the Cripple Creek mining district and its
ore deposits having been determined upon for the coming season,
Prof. R. A. F. Penrose, jr., of the University of Chicago, was engaged
to assist me and was charged especially with the examination of the ore
deposits. In June Professor Penrose visited Cripple Creek to procure
material for a chemical investigation of the ores and to make certain
preliminary studies in the mines.

PUBLICATIONS.

The following is a list of scientific articles published by me during the
past year:

“The Laccolitic Mvbuntain Groups of Colorado, Utah, and Arizona,”
Fourteenth Annual Report of the U. S. Geologica‘l Survey, pp. 157-241.

“Intrusive Sandstone Dikes in Granite,” Bulletin Geological Society
of America, Vol. V, pp. 225-230.

“Geology of the Cripple Creek Gold-Mining Distriet, Colorado;”
read betore the Colorado Scientific Society in June, 1894,

Very respecttully, your obedient servant,

‘WHITMAN CROSS,
‘ Geologist.
Hon. J. W. PowELL,

Director U. 8. Geological Survey.
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REPORT OF MR. ARNOLD HAGUE.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.

: SIR: I have the honor to transmit herewith a report of operations
conducted under my charge during the fiscal year ending to-day.

FIELD WORK.

In accordance with instructions, I left early in July for Bozeman,
Mont., to equip a small field party, for the purpose of determining one
or two points of geological interest in the Yellowstone Park and adja-
cent country, but mainly to complete the geology of the .Absaroka
Range, in northern Wyoming. On this trip I was accompanied by Mr.

-T. A. Jaggar, jr., as geological assistant. Mr. Jaggar was a recent
graduate of Harvard College and a special student of geology, and he
came highly recommended. He remained with me throughout the
summer and rendered efficient aid.

Leaving Bozeman July 15 the party proceeded to Livingston, on the
Yellowstone River, thence to the Boulder River, following the latter
stream to its source. Two or three days were spent in studying the
Archean plateau region and the mines and volecanic phenomena near
Haystack Mountain., Several days were spent on the headwaters of
Clarks Fork of the Yellowstone and in the neighborhood of Cooke City,
examining the mining developments in the New World district and
their relations to the adjoining country.

The Absaroka Range lies on the eastern side of the Yellowstone
Park, extending the entire length of the park and separating that ele-
vated region from the low, open country to the east. The western
slopes of the Absarokas lie within the park limits, and for this reason,
together with the fact that the geological history of these mountains is
intimately connected with, and forms a part of, the geology of the
park itself, their study is essential to the correct understanding
of the adjacent country. In the autumn of 1885 T made my first
exploration in the Absaroka Range, in order to study the Paleozoic lime-
stones which form the escarpments of Clarks Fork Valley, coming out
from beneath the great accumulation of lava. Since that time a num-
ber of trips have been made into the country and much work has been
accomplished. The plan was to complete this season the geological
work necessary to the completion and publication of the two atlas
sheets which cover the greater part of this range. The country
included within these sheets lies between parallels 44° and 45° and
meridians 109° 30/ and 110°, The area covered by these two sheets is
1,706 square miles. The maps are drawn on a scale of 1:125000, the
same scale as those of the Yellowstone Park. Another reason which
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made the survey of this region desirable was that what is generally
known as the Yellowstone Park forest reservation, or so much or it as
lies east of the park, is embraced within the area covered by these two
atlas sheets, and there are few regiouns in the Rocky Mountains more
rough and rugged than the broad mass of the Absarokas. The range
is a difficult one to travel over, and the higher peaks are by no means
easy of access. The geology presents many difficult problems, and is,
in places, intricate, but the broader features are fairly uniform over the
entire area. This uniformity renders it possible to cover considerable
ground in one season, so that, with what had been done in previous
years, I was able to complete the work by the third week of September
with sufficient detail for the maps.

From an economic point of view the Absaroka Range is of great
importance to the Yellowstone Park. A vast amount of moisture in
the form of snow is precipitated over the western side of therange, and
numerous broad streams pour large volumes of water into the park and
thenee out upon a fertile plain of the Lower Yellowstone Valley. The
eastern side of the rangereceives far less moisture. Many of its moun-
tain slopes are barren of timber, but atford excellent grazing for cattle
and horses. One object I had in view was to outline the timber and
grazing lands and to examine the mineral developments found within
the reservation. Two areas were visited where mining developments
had been prosecuted with results sufficient to warrant a further explora-
tion of the region. In one distriet, situated on Sulphur, Copper, and
Galena creeks, tributaries of Sunlight Creek, a number of mining
claims have been located in each canyon, and copper, lead, and silver
ores extracted, but on none of these so-called “mines” had any extended
shafts or tunnels been run. This locality is situated high up on the
central portion of the mountains and is not easily accessible to rail-
way transportation. The other loeality is situated near the headwaters
of the Shoshone River. More work has been done here, and some of the
shafts and tunnels along lines of ore deposit are more extended. This
latter locality is still farther removed from any line of railway commu-
nication. On Crandall Creek, in the northern part of therange, occur
several exposures of white marble, which have been located as mineral
lands by prospectors, and some quarrying has been done by way of test-
ing the quality of the rock.

The last ten days of September were given to reviewing certain geolog-
ical questions in the park, and the party disbanded at Bozeman early
in October.

OFFICE WORK.

After returning to Washington, at the close of the field season con-
siderable time was occupied in recording and placing in permanept
form for future use the observations aund results gathered during the
previous summer. Thin sections of the more important igneous rocks
had been prepared for study. The somewhat meager paleontologic
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material has been correlated and compared with similar collections
obtained from the park, and all the collections bave been placed in the
hands of specialists for careful study and investigation. Mr. T. A.
Jaggar has transmitted his notes made in the field, together with a fine
set of photographic negatives illustrating the geology of the region.
These latter are exceptionally fine, and much credit is due to him for his
painstaking work, often done under adverse circumstances.

During the winter and spring the greater part of the time has been
occupied in the preparation of the maps and text for the folio atlas of
the park and in work on the final monograph upon the geology of that
interesting region.

Very respectfully, ARNOLD HAGUE,
Geologist.
Hon. J: W. PowELL,
Director U. S. Geological Survey.

REPORT OF MR. WALTER H. WEED.

U. S. GEOLOGICAL SURVEY,
Washington, D. O., June 30, 1894,

Sik: I have the honor to submit herewith the following report of
tield and office work conducted unde. my charge for the year ending
this day.

The field work consisted of the mapping of the areal geology of
1,700 square miles in Meagher and Fergus counties, Mont., forming the
northern half of the Little Belt atlas sheet. This area embraces the
mining regions of Castle Mountain and Neihart, besides several lesser
camps whose prospects have made them well known. These mining
regions were studied with the view of publishing reports upon the
geology of the district.

In accordance with your letter of instructions, I left Washington
July 1 for Bozeman, Mount., where I was joined by Prof. L. V. Pirsson,
volunteer assistant. The preparation of the necessary field outfit
detained me at Bozeman until July 14, when I left for the Castle Moun-
tain mining district. I employed two men—a cook and a teamster—
relying upon the wagon roads for communication, a means provmg
very unsatisfactory in this mountain country.

The mapping and study of the Castle Mountain district occupied the
latter half of July and up to the 27th of August, when fresh supplies
were obtained at the county seat—White Sulphur Springs—and the
work was pushed northward to the Montana.mining district, of which
Neihart is the center. Professor Pirsson left the party at this point Sep-
tember 14, to return to Lis professional duties at Yale College. Heavy
snow on September 20 prevented my crossing the range eastward, and
on the 25th of September I returned to White Sulphur Springs, and fol-
lowed the stage road past Martinsdale, Oka, Ubet, and Utica, to reach
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the mining town of Yogo. Several days were devoted to the geology
of this camp and to the study of its gold mines, until the deep snow—2
to 4 feet on the mountains—forced me o discontinue work and return
to Bozeman. Reaching that city October 12, I stored all Government
property, arranged for the pasturage of stock during the winter, and
started for Washington on the 14th.

In accordance with' your instructions, I left Washington October 20
for Chicago, where I assisted in the packing and removal of the Sur-
vey’s exhibit at the World’s Fair. Returning to Washington early in
Novewmber, I have since been engaged in office work.

The publication of the Livingston atlas sheet, embodying the results
of tield work for 1890791, has been sueccessfully accomplished. The
report upon the Castle mining district is nearly ready for the printer.
Professor Pirsson has kindly devoted his time to a study of the eruptive
rocks of this region, and will join with me 1n the preparation and
authorship of the report.

On February 20 I proceeded, under orders from you, to Boston, Mass.,
to consult with Dr. J. E. Wolff, in reference to a report upon the Crazy
Mountains of Montana, and to stndy his collections from that place. I
returned February 26, and have since been working partly on this
report.

The preparation and study of Yellowstone Park material has oceupied
a considerable portion of my time during April, May, and June. I am
happy to be able to report that the part of this work under my charge
is rapidly nearing completion.

The report upon the Neihart mining region can not be finished until
further field work has enabled me to complete its survey,

Very respectfully, . .
WarLrer H. WEED,
Geologist,
Hon. J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF PROF. ROBERT T. HILL.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894,
" S1Rr: I beg to submit the following report for the past fiscal year.

In July I was detailed to assist Mr., G. K. Gilbert, and accompanied
him to the field in Colorado, where we were engaged in mapping the
areal geology of the Pueblo sheet, as set forth in his report. In Sep-
tember Ireturned to Washington and resumed the amplfication and
.study of my notes on the Texas region. Theresults of my labors since
that time have been practically as follows:

(1) The revision of my check-list of the invertebrate faunas of the
Cretaceous formations of Texas, the manuscript of which is now
‘completed.
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(2) The preparation of a large map of Arkansas, Indian Territory,
and Texas, adjacent to the medial portion of Red River, showing the
peculiar transition of the southern wooded coastal plain into the Texas
Cretaceous prairie region and their refations to the southern marginal
region of the Ouachita Mountains of the Indian Territory. The geology
illustrated upon this map serves as a practical base for future expansion
and development throughout the Texas region. A reduced copy of this
map, together with a brief descriptive text, was published by the Geo-
logical Society of America.!

(3) A comparative study was also made trom my notes of the varia-
tions in the sections along the line of strike between Red River and
the Rio Graunde with a detailed comparison of the Austin and Denison
localities, together with a more wminute and accurate definition of the
‘Washita division of the Comanche series.

(4) At various intervals I have devoted my time to the preparation
of the Fort Worth, Weatherford, Dallas, and Temple sheets of Texas,
and have practically completed them for the engraver. These maps
are intended to illustrate the geologic conditions of the oceurrence of
artesian water in this region, and their preparation required much
time. I have also endeavored to devise a practical method of mapping
the artesian-well area, so that the simple principles of the availability
of such wells may be easily read upon the maps.

(6) During the last two months of the fiscal year I have renewed my
studies of the notes previously made upon the relation of the Llano
Estacado of Texas to the coastal formations of the coastal incline, and
am making a special study of the central denuded region of Texas
which lies between the Llano Estacado and the Cretaceous prairies of
the east.

Very respecttully, yours, RosErT T. HILL,
Executive Officer.
Hon. J. W. PowEsLL,
Director U. 8. Geological Survey.

REPORT OF MR. J. S. DILLER.

U. S. GEOLOGICAL SURVEY,
: Wuashington, .D. C., June 30, 1894.
Sir: 1 have the honor to submit the following report of ﬁeld and
office work done under my charge during the fiscal year ending to-day.

FIELD WORK.

The plan of the season’s field work contemplated four ends to be
accomplished: (1) The completion of the Indian Valley special sheet;
(2) the subdivision of the original Tuscan formation of the Lassen

1Geology of Parts of Texas, Indian ‘Lerritory, and Arkansas adjacent to Red River. Bull. Geol.
Soc. Amer., Vol. V, pp. 207-338, pls. 12,13,
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Peak district into Tuscan and Ione formations, mapping them sepa-
rately and thas completing the Lassen Peak sheet; (3) the detérmination
of the areal distribution and faunal reiation of the Chico, Horsetown,
and Knoxville beds about the northern end of the Sacramento Valley;
and (4) a reconnaissance of the region covered by the adjoining por-
tions of the Red Bluff and Shasta sheets. All the work laid out was
completed.

July 7 I arrived at Oroville, Cal., where I was met by Mr. James
Storrs with a small field outfit. We crossed the Sierra Nevada, working
by the way, to Greenville in Indian Valley. Greenville is a mining
center of importance and was made the center of operations for the
completion of the Indian Valley sheet. Fifty square miles were sur-
veyed in detail on the scale of 1 mile to 1 inch, and the map was com-
pleted on July 31. At this time the party was joined by Mr, T. W,
Stanton, a paleontologist of the Survey, to aid in the collection of fos-
sils and the determination of geological horizons distinguished thereby.
Important new localities of fossils were discovered in Mount Keddie
and near Genesee, and knowledge of the areal distribution of the Car-
boniferous was greatly extended.

The Lassen Peak sheet. whose area lies chiefly in Shasta County, Cal.,
had been previously completed, excepting the subdivision of the Tuscan
formation, the importance of which was not fully perceived until the
survey of the adjacent region was well under way. After leaving
Greenville the party studied the southern and western portions of the
Lassen Peak district, covering in detail an area of 850 square miles,
and outlining the Ione formation, which was contemporaneous in origin
with the auriferons gravels upon the slopes of the Sierra Nevada.
While carrying on this portion of the field work I specially studied the
auriferous gravels in the adjacent portion of the area of the Honey Lake
sheet, where they once covered an area of nearly 50 square miles,

Having completed the Lassen Peak sheet, I proceeded southward from
Reading, along the western border of the Sacramento Valley, as far as
Paskenta, being accompanied by Mr. Stanton and Mr. Storrs, making
extensive collections of fossils, and clearly demonstrating the faunal
and stratigraphic relations of the Knoxville, Horsetown, and Chico
beds, which form the Shasta-Chico series of the Cretaceous system on
the Pacific Coast.

Before returning to Washington, in the early part of November, Mr.
Stanton and I spent some time collecting fossils near Kennett, in
Shasta County, and Mr. Storrs was sent with an outfit to make a col-
lecting reconnaissance for a month farther north in Shasta and Sis-
kiyou counties. He collected six boxes of fossils, and they proved to
be of greatimportance. They came from the Juratrias, Carboniferous,
and Devonian systemws.
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OFFICE WORK.

On returning to Washington, I at once directed my attention to the
complete revision and the extension of my paper entitled The Revolu-
tion in the Topography of the Pacific Coast since the A uriferous Gravel
Period.” An abstract of this paper, containing an account of the
origin of the auriferous gravels, was published in the Journal of Geol-
ogy for January and Februnary, 1894,

The results of our studies on the Shasta-Chico series of the Cretaceous
system of strata on the Pacific Coast were incorporated by Mr. Stanton
and myself in a paper read at the Boston meeting of the Geological
Society of America and published iu its proceedings.

The large numnber of animal fossils collected during the field season
were studied, chiefly by Mr. Stanton and Mr. Schuchert. The plants
obtained from the Triassic beds, as well as those from the Horsetown
and Ione formations, were studied by Professor Ward and Professor
Fontaine.

Among the fossils referred to Mr. Schuchert for determination he
discovered a number of Devonian age, and has clearly established for
the first time the ocecurrence of rocks of that great system on our Pagcific
Coast. This discovery was described in a paper by Mr. Schuchert and
myself, published in the American Journal of Science for January, 1894,

The field work on the Lassen Peak sheet having been completed, it
was prepared for final publication. 'The preliminary edition of the map
was revised, and the text, especially the part referring to the cinder
cone, was much enlarged.

In counection with the work of the petrographic laboratory, speci-
mens are frequently sent to e for determination. Among those deter-
mined may be mentioned only the most important. A series of sands
were examined for Professor Ward, and a number of fragments of abo-
riginal implements for Mr. Holmes and Mr, McGee.

During the year much progress has been made in the preparation of
the sets of the Hducational Series of Rocks and of the bulletin to accom-
pany them, for distribution to the educational institutions selected to
receive them. Six rocks have been added to the series: brick clay from
‘Washington, D. C,, residnary clay from the decompositioun of limestone
from Virginia, chalk from Texas, diabase from New Haven, Conn,,
aporhyolite from South Mountain, Pa., and chiastolite-schist from the
Sierra Nevada of California. The bulletin now in course of preparation
is well advanced, and with the assistance of Prof. G. H. Williams, Prof.
.J. P. Iddings, Mr. Whitman Cross, Prof. J. E. Wolff, Prof. W. 8. Bay-
ley, Mr. Waldemar Lindgren, and Mr. Walter H. Weeéd, all of whomn
are describing rocks in the collection, it is hoped that it may be ready
for publication before the close of next year.

In the petrographic laboratory Mr. B. G. Paul and Mr. F. C. Ohm
have been employed throughout the year. In January the demand
for thin sections of rocks for study was so great that it was found

e
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necessary to employ temporary help. Mr., W. S. Robbins has since that
time been engaged in the laboratory, and, like both Mr, Paul and Mr.
Ohm, by his faithful and skillful work has proved himself a very valuable
assistant.

The work completed during the year is as follows:

Thin sections made. ... .. ... .o iiiiiiiiiii... 3,189
Specimens cut ... . ... ...l 570
Saw-cutsmade.... ... .. ... iiiiiiial.. 700
Faces polished...... ..o ool 508

Some of the thin sections, as well as some of the specimens cut,
were especially-large. Mr. Paul has had immediate supervision of the
laboratory, doing much of the work himself. During July, August,
September, and October, 1893, almost all of his time was occupied in
working for Mr. Willis, editing and proof-reading maps, but since that
time his afternoons have been given wholly to laboratory work,

Very respectfully, your obedient servant,
J. S. DILLER,

Geologist.
Hon. J. W, PowELL,
Director U. 8. Geological Survey.

REPORT OF MR. WALDEMAR LINDGREN.

U. 8. GEOLOGICAL SURVEY,
Nevada City, Cal., June 30, 1894.

Sir: The entire fiscal year 1893-'94 has been spent in field work.
Arriving in California on July 6, 1893, T at once proceeded to complete
the geological mapping of Truckee atlas sheet, of which about one-third
remained unfinished since the summer of 1891. This work was finished
by September 15. The Truckee sheet, embracing the summit and part
of the eastern and western slopes of the Sierra Nevada, where crossed
by the Central Pacific Railroad, offers an excellent field for the study
and elucidation of many of the geological problems connected with the
structure and history of that mountain range. Much information was
obtained relative to the origin and manner of eruption of the enormous
lava flows which cover a large part of the western slope, and below
which extensive auriferous gravel deposits are offen found. Impor-
tant conclusions were also reached regarding the configuration of the
mounfainrange during Tertiary time, and some information was obtained
as to the time and character of the latest uplift, by which the present
topography was established. A complete analysis of this latter problem
can be expected only after the study of the adjoining sheets is com-
pleted Lake Tahce, a part of which is embraced by this sheet, was
carefully examined in order to ascertain its origin and history. These
results will be set forth in a special paper now in preparation.
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On September 20 I began the detailed examination of the geology of
the important gold-mnining districts of Nevada City and Grass Valley.
The basis for the geological survey was furnished by three special
sheets, prepared in 1891 by the topographic branch of the Survey,
and named, respectively, the Banner Hill, Nevada City, and Grass
Valley. The scaleis1: 14400, and each sheet comprises about 13 square
miles. On each sheet a great number of mines are located. The plan
ineluded the study of the underground and surface geology, especially
in relation to the auriferous deposits, the character and origin of
which should be the subject of detailed research. The field work is
now finished, each sheet having taken, on the average, three months
for its completion. A large amount of laboratory and office work
still remains to be done before the report can be completed, and the
conclusions in regard to the genesis of the auriferous veins can there-
fore not yet be indicated. The geology is complicated, the larger area
being occupied by igneous rocks of extremely variable texture and
composition; in these are embedded smaller masses of sedimentary
rocks, in which thus far no fossils have been found. The sequence and
character of the rocks have been determined, and the mineral deposits
classified and referred to the several genetic types established.

In September, 1893, I published, with your consent, a paper in the
American Journal of Science, describing a new and rare type of the
auriferous veins, occurring at Meadow Lake, California.

In March, 1894, a few days were devoted to the examination of an
interesting occurrence of a Jurassic conglomerate, found in Placer
County, and a paper describing the ocourrence has been prepared.

Very respectfully, W L
. LINDGREN,

Assistant Geologist,
Hon. J. W, PowELL,

Director U. 8. Geological Survey.

REPORT OF MR. H. W. TURNER.

U. 8. GEOLOGICAL SURVEY, )
Washington, D. C., June 30, 1894.

Sir: In accordance with your instructions I left Washington for Cal-
ifornia on July 1, 1893, to survey the areal geology of the Downieville
atlas sheet. At San Francisco 1 was joined by Mr. T. W. Stanton,
paleontologist, who was detailed by the geologist 1n charge to assist in
the search for fossils. On July 17 we joined the camp party at Colfax,
and proceeded thence to the area of the Downieville sheet, While at
Oolfax, Mr. Stanton collected shells from the Mariposa shales, and in the
Downieville area he made numerous collections. Some of these were
of special 1mportance, as they served to correct errors of correlation
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which had been made by earlier investigators. Mr, Stanton left my
party on August 28 to join Mr. Diller. Three boxes of fossil leaves
were collected from the Mohawk Lake beds and shipped to the
National Museum. :

The field work on the Downieville sheet was nearly completed by
November 1. On account of the complexity of the region—a variety of
old igneous rocks being mingled with the sedimentary series and the
whole much metamorphosed—the field work was unusually difficult.
Microscopic examination was necessary to determine the nature of some
of these rocks, and this examination was made during the past winter.
A few weeks’ revision work will be necessary during the coming season
to complete the Downieville sheet. '

The first half of November was spent on the geology of the south
portion of the Bidwell Bar sheet. On November 14 my party dis-
banded at Oroville and I returned to San Francisco.

In the central Sierra Nevada the Auriferous slate series and the
associated volcanic rocks form a belt from 25 to 30 miles wide on the
western slope of the range, .and the series is largely replaced by gran-
ites a little to the south of latitude 37 30'. To determine more exactly
the manner in which the slate series ends, and the relation of the gran-
ite to the series, a trip was made into Madera and Mariposa counties
in December, 1893. Mr. W. T. Turner accompanied me as assistant.

At Bear Valley, in Mariposa County, a collection of fossils was made
from the Mariposa slates, and shipped to the National Museum. Some
specimens of mariposite were collected from the Josephine mine on the
Mother lode. As this micaceous mineral has never been analyzed, the
material was turned over to the chemical division.

1 returned to San Francisco from Mariposa County on December 25,
1893, and left for Washington on January 10, 1894.

Tn Washington I was employed in the examination of thin sections
of rocks with the microscope, and with other office work, till May 8,
when by your orders I again returned to the San Francisco suboffice.
On June 10 I took the field in Butte County, continuing areal work on
the Bidwell Bar sheet.

Very respectfully, your obedient servant,
H. W. TURNER,
. Geologist.

Hon. J. W. POWELL,

Duwrector U. 8. Geological Survey.
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REPORT OF PROF. ANDREW C. LAWSON.

UNIVERSITY OF CALIFORNIA,
Berkeley, Cal., June 30, 1894,

SIR: I have the honor to report as follows upon the progress of the
geological investigation of the region around the Bay of San Francisco
during the past fiscal year.

The field work has been prosecuted chietly in the university vacation,
but in part, also, at irregular intervals throughout the year. It has
been carried on partly by aid of a small allotment placed at my disposal
by the Director of the Survey and partly by volunteer and unremu-
nerated services. The region under examination consists of the quar-
ter-square degree, between latitude 37° 30’ and 38° and longitude
1220 and 122° 30, comprising portions of the counties of San Francisco,
San Mateo; Marin, Alameda,and Contra Costa. The geological mapping
of the different formations has proceeded as the results of the topo-
graphic survey became available. A portion of the area having been
already mapped by the U. S. Coast and Geodetic Survey, the published
sheets of the latter, on a scale of 1:40000, were used in the absence of
the topographic atlas sheets of the Geological Survey. Early in the
year the San Mateo and Millbrae atlas sheets became available in the
form of photographie prints, on a scale of 2 inches to the mile, and these
were used with eminently satisfactoryresults. Withthesemaps in hand,
two months of continuous field work were spent in tracing out the bound-
aries of the various formations found in this field. In this work I was
efficiently assisted by Mr. Charles Palache. During the same period
Mr. Leslie Ransome was entrusted with some mapping in Alameda and
Contra Costa counties, and was engaged about one month. Both
assistants were at the time graduate students in geology at the Univer-
sity of California, and their employment, while affording them the
necessary training for geological investigation, was found to be very
advantageous to the progress of the field work. After the opening of
the academic year, field work was carried on only by means of occasional
short excursions.

The results of the year’s work, so far as mapping of formations is
concerned, are that the field work on the Millbrae, San Mateo, and San
Bruno atlas sheets, all on a scale of 2 inches to the mile, is completed.
The work done on the San Francisco atlas sheet (scale 1 mile to 1 inch),
added to that of the previous year, nearly completes the mapping of
that sheet, but, as the topography is not yet entirely mapped, it has
been impossible to finish the geological mapping. It will require about
two weeks of continuous work in the field to complete it. Some
work was also done on the Walnut Creek sheet.

The mapping of the geological formations is. of course, only a part
of the investigation of the field, and is largely preliminary to the dis-
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cussion of their various relations. The only portion of the field which
has been as yet sufficiently studied to permit of a discussion of its
geology is the San Francisco peninsula, from latitude 37° 30 north-
ward. A paper giving a sketch of the geology of the peninsula is
herewith' submitted for publication,

Besides this local work in the vieinity of the Bay of San Franecisco,
some inquiry has been made into the distribution, volume, petrography,
and structure of the bituminous shale ot the Monterey series by
means of occasional excursions through the coast ranges, where the
formation is well developed. This formation, being the source of the
so-called “bituminous rock,” asphaltum, aund probably of most of the
oil of California, is one of the most important economic features of the
coastranges, and demands special and extended investigation, From
a purely scientific point of view it 1s one of the most unique and
remarkable formations with which we have 'to deal.

In addition to the progress of the work above outlined as being
under the auspices of the U. S. Geological Survey and partly aided by
it, other investigations in the field have been made under the auspices
of the University of California, and results arrived at which will be of
prime importance in the final discussion of the geology. Of these may
be cited the studies on “The Soda Rhyolite north of Berkeley,”! “The
Lherzolite Serpentine and Associated Rocks of the Potrero, San Fran-
cisco,”? and “ A New Soda. Amphibole from the Vieinity of Berkeley,”?
by Mr. Palache; the studies on ¢The Eruptive Rocks of Point Bomita,”?
and the “Geology of Angel Island,”* by Mr. Ransome; and ‘“The Post-
Pliocene Diastrophism of the Coast of Southern California,”® by myself.
These various special studies and others now under way are very
necessary adjuncts of the more general work of the Survey, particu-
larly in this new field, where little or no previous detailed work has
been done. As the region adjacent to the Bay of San Francisco
appears to be representative of a large portion of the coast ranges of
California, these special studies at the University of California, taken
with the geological mapping and general investigations of the Survey,
will, it is hoped, yield in the near future the material for a monograph
of a typical section of the coast ranges.

I have the honor to be, sir, yours, very respecttully,

ANDREW C. LAWSON.
Hon. J. W. PowELL,

Director U, 8. Qeological Survey.

1 Bull. Dept. Geol., Univ. California, Vol. I Ne. 2.
21In press.

2 Bull. Dept. Geol., Univ. California, Vol.I, No. 4.
4 Ready for press.

5 Bull. Dept. Geol., Univ. California, Vol.I, No. 3.
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REPORT OF PROF. T. C. CHAMBERLIN.

UNIVERSITY OF CHICAGO,
Chicago, 1ll., June 30, 1894.

Sir: I have the honor to submit the following statement of my work
for the Survey during the year ending June 30, 1894.

Assistant Geologist Leverett began field work at the opening of the
fiscal year in southwestern New York. His studies -embraced all
phases of the glacial formations, but he gave especial attention to trac-
ing out the several terminal moraines of the region, and to the deter-
mination of relative ages and mutual relationships and connections.
He continued this work until about the middle of August, after which
he resumed work at Wheeling, W. Va. He took up the study of the
glacio-fluvial deposits and their associated formations, and endeavored
to trace out their connection with and relationship to the glacial series
lying farther north and west, upon whose study he had been previously
engaged. He continued this study, working northward until Novem-
ber 1, when he resumed the morainic investigation in southwestern
New York. Upon this work he continued until the close of the month,
having at that time extended his studies as far eastward as the Genes-
see River, and covered practically all of the territory west of that
river and south of Lake Ontario. On the 1st of December he returned
from the field, and until May 1 was engaged in office work, chiefly the
further study and writing up of his results. A portion of this was
done jointly with myself. This work was slightly interrupted in April
by a visit to points in northeastern Illinois to secure further data rela-
tive to the moraines.of Kane County and the erosion of the Desplaines
Valley. '

After May 1 Mr. Leverett’s work consisted largely of a study of the
drift sheets of southeastern lowa with a view to determining the mutual
distribution and relations of the drifts of the Illinois and Iowa tracts,
which were produced by separate glacial lobes. In connection with
this he studied also the relation of the loess to the drift sheets, the
further changes of drainage, and the conditions that controlled the
several deposits, together with many minor questions.

The work of Mr. I. M. Buell in connection with the Survey has chiefly
consisted in recasting and further elaborating, in connection with the
writer, areport upon the bowlder trains of southeastern Wisconsin and
the formations associated with them.. In connection with this a few
brief revisits for special purposes were made during the summer and
autumn of 1893.

Prof. J. A. Udden was employed under a special arrangement, with
scarcely more than nominal compensation, to undertake the investiga-
tion of the hypothesis that the Mississippi formerly departed from its
present channel at a point above Rock Island and flowed southeasterly
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to the great bend of the Illinois River, necar Hennepin, and there occu-
pied a broad, deeply buried valley, which was many years ago discov-
ered by yourself. This investigation was pursued during the summer
of 1893, occupying the larger portion of the months of July and
August and a part of September. It was supplemented by investi-
gations undertaken in June, 1894. In the course of this study a wide
belt between the present location of the Mississippi and the bend of
the Illinois was traversed and all available data were collected. The
study was also extended west of the Mississippi to determine Whethe1
or not a buried valley lay in that quarter.

The work of the writer, so far as in the employ of the Survey, has
congisted of the direction of the field work in progress and of joint
studies with Mr, Leverett and Mr. Buell of the formations above men-
tioned, which had previously been studied in part by the writer, the
endeavor being to combine data and prepare for publication the results
of our collaboration.

Very respectfully, T, C. CHAMBERLIN,
- Geologist,

Hon. J. W, POWELL,

Director U. 8. Geological Survey.

REPORT OF MR. DAVID WHITE.

U. 8. GEOLOGICAL SURVEY,
Washington, D, C., June 30, 1894,
Str: I beg to submit the following report of the work in my charge
during the fiscal year ending June 30, 1894.

FIELD WORK.

Nearly five months of the current year were devoted to field work.
I was occupied from the 1st of July until early in October as assistant
to Mr, Campbell in regular areal work on the Dublin and Pocahontas
sheets, in Virginia and West Virginia. Considerable mapping was also
done of the contiguous portions of the adjacent areas on the south and
east. The account of our stratigraphic operations will be found in Mr,
Campbell’s administrative report.

Small collections of invertebrate fossils were made from the Silurian
and Devonian of several localities in the Wytheville, Hillsville, and
Christiansburg sheets, and from the Lower Carboniferous and Devonian
in the Pocahountas and Dublin sheets.

The most important paleontologic work, however, was that begun
for the purpose of establishing a paleobotanic section, as nearly as pos-
sible eontinuous, through the Lower Carboniferous and *“Conglomerate
series,” in order (1) to furnish a standard for the comparison of other
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local floras in the Eocarboniferous sections of this portion of the Appa-
lachian region, and (2) to procure data for a broader correlation with
certain fixed stages in the Pennsylvania type sections. With this
end in view, plant remains were gathered from the Pocono formation
near Wytheville, Pulaski, and Blacksburg, in Virginia, and from the
calcareous shales of the Lower Carboniferous on the Bluestone and
New rivers. Alsgo obscure and fragmentary remains were found in the
Devonian and Lower Carboniferous in other portions of the sheets.
More comprehensive collections were made at various horizons in what
is commonly known as the ¢ Conglomerate series” on Great Flat Top
Mountain and between the Quinnimont and Nuttall coals along the
New River. These collections were often necessarily quite incomplete,
and therefore lacking full paleontologic value, becanse the pressure of
other work left little time for the discovery and exploitation of locali-
ties. Moreover, the scarcity of plant remains natural to a series so
largely arenaceous is responsible for several gaps in the paleontologic
gsequence. Yet, enough material was gathered to not only fix within
fairly narrow limits several plant-bearing horizons in other portions
of the same regions and in Georgia, Alabama, Arkansas, and Ten-
nessee, but also to throw much new light on the history of the Car-
boniferous flora so far as it has been described in the northern coal
basins.

I was engaged during October, as a member of Mr. Keith’s party,in
areal work on the Briceville sheet. Small collections were made from
the coals mined at Briceville, Caryville, Pioneer, and Big Creek Gap,
in Tennessee, and from a high coal near the top of the mountain at
Caryville. :

Two short intervals weré devoted to field investigations in Pennsyl-
vania, in connection with special office work at Pittston. The first, a
week in May, was spent in studying the stratigraphy of the Forkston
coal in the Mehoopany basin in Wyoming County, and of the Bernice
coals in the Loyal Sock area in Sullivan County. The results, includ-
ing the paleontologic determination of the age of the coal, were fairly
satisfactory.

From Juue 11 to June 20 I was engaged in procuring fossils from the
various coals in the *Pottsville Conglomerate” series of the southern
Anthracite basin, the floras of this series in Pennsylvania .being hith-
erto almost unknown except at a single stage at Coxton. Material in
small quantities was hurriedly gathered from nearly every workable
coal of that series in the Southern Anthracite field. Fragmentary col-
lections were fortunately made from several shale partings in the type
section of the series at Pottsville ‘Gap in the Sharp Mountain, The
fossils from this section are most important, and will prove indispensa-
ble in any attempt at paleontologic correlation between the coals of the
southern Appalachian areas and the Pennsylvania series.

i
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OFFICE WORK.

From the time of my return from Tennessee to Washington, early in
November, until the 2d of March I was occupied in arranging and study-
ing various collections, including those made during the preceding
tield season. I reported preliminarily on the latter at a meeting of
the Geological Society of Washington on the 28th of February. The
reports on the floras of the coals of Washington County, Ark., and of
the Lower Coal Measures in Missouri have progressed nearly to com-
pletion. Work on this manuscript is suspended until the illustrations
needed to accompany it are prepared. I continued from March 3 to
June 11, with the exception of one week, the special work of review,
identification, ete., in the Lacoe collection at Pittston, preparatory to
its removal to the U. S, National Museum. One hundred and twelve
boxes of fossils were shipped to Washington. On June 20 I returned
to Washington, D. C., since which date I have been occupied with
routine work.

Inconclusion, T desire to ma ke acknowledgment of the cordial assist-
ance given by Mr. Campbell in Virginia and West Virginia, and of my
indebtedness for valuable counsel to the chief paleontologist, to Pro-
fessor Ward, and to Mr. R. D. Lacoe, of Pittston, Pa.

Very respectfully, your obedient servant,
DAvID WHITE,

. Assistant Paleontologist.
Hon. J. W. POwWELL,

Director U. 8. Geolog’ical'Sumey.

REPORT OF MR. T. W. STANTON.

U. S. GEOLOGICAL SURVEY,
Washkington, D. C., June 30, 1894,
SIr: I have the honor to submit the following report on work done
during the year ending to-day.

FIELD WORK.

Af the beginning of the fiscal year I left Washington in company
with Messrs. J. S, Diller and H. W. Turner for field work with their
parties in California. Pending the organization of Mr. Turner’s party,
a few days were spent in the neighborhood of Martinez and Benicia,
Cal., examining and collecting from the Cretaceous strata there, and
some time was also given to the study of the important collections in
the University of California,at Berkeley, and in the California State
Mining Bureau, at San Francisco.

On July 17 I left San Francisco with Mr, Turner for his field of work
on the Downieville and Bidwell Bar sheets, in the northern Sierra
Nevada, spending one day en route in examining the Jurassic beds
near Colfax.
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‘With the exception of five days in the latter part of July and the
beginning of August, when I visited Genesee Valley and Taylorville
for the purpose of reviewing the well-known Mesozoic section there, the
time from July 21 to August 28 was spent with Mr. Turner’s party in
the area above mentioned. Careful search was made for fossils. in the
metamorphosed rocks of that region, and, though the search was rather
unsuccessful, enough characteristic fossils were found at a few localities
to determine the horizon of the beds containing them, and some aid was
thus given in the work of mapping.

Aungust 29 I joined Mr. Diller’s party in Genesee Valley, and after

spending two days in collecting from some doubtful horizons near there,
we proceeded to the Sacramento Valley, for work on the Cretaceous
and earlier Mesozoic deposits, stopping en route to examine several
Carboniferous and Triassic localities.
. Beginning at Butte Creek and going northward aloung the east side
of the valley as far as the great bend of Pit River, then returning and
crossing the northern end of the valley by way of Redding, thence
going down the west side to Paskenta, under the guidance of Mr. J. S.
Diller, who was already familiar with the details of the geology at
various localities, I had an exceptionally favorable opportunity for a
study of the entire Cretaceous series from the Chico down through the
Horsetown and Knoxville beds. Important collections were made
from all these horizons and also from the Jurassic and Triassic of the
Pit River region, both the other members of the party—Mr. Diller and
Mr. James Storrs—taking an active part in the work of collecting.
This investigation resulted in demonstrating that the entire Cretaceous
series of that region is the product of continuous sedimentation. The
evidence for this conclusion is detailed in a joint paper by Mr. Diller
and myself on “The Shasta-Chico Series” (Bull. Geol. Soc. of America,
Vol. V, pp. 435-464),

This study occupied the time until October 20, when the field season
was closed by a visit to a fossiliferous locality (since determined to be
Devonian) near Kennet, on the Sacramento. '

On the return journey a stop of about two weeks was made in Chi-
cago, where the Geological Survey’s exhibit of fossils at the World’s
Columbian Exposition was packed and prepared for shlpment to Wash-
ington, which place I reached November 16.

OFFICE WORK.

The time since that date has been devoted to laboratory and office
work, which consisted mainly of the preparation and study of the col-
lections made during the field season, Allof the Cretaceousfossils were
examined in the preparation of the paper on the ¢ Shasta-Chico Series,”
and the fauna of the Knoxville beds, being mostly new, was taken up
for detailed study and description. The first draft of this paper is now
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written and will be ready to offer for publication as soon as the neces-
sary drawings are finished.

Considerable time has been given to the examination of fossils for
the geologists of the Survey and for others not connected with the
Survey. Twenty-one such examinations, usually of small collections,
have been made and reported ou during the year, This kind of work
has precedence over all the more systematic studies that are in progress.

In March about a week was devoted to assisting in the installation
of the Survey’s World’s Fair exhibit of invertebrate fossils, which is
now displayed in the National Museum.

Mr. T. E. Williard was employed as a laboratory assistant, for two
months, beginning January 15, and his work for one-half. of this time
was under my direction.

Besides the joint paper already mentioned, my paper on ¢« The Colo-
rado Formation and its Invertebrate Fauna” (Bull. 106, U. S. Geol. Sur-
vey) was published in March, 1894.

Very respectfully,
T. W. STANTON,

Assistant Paleontologist.
Hon, J. W. POWELL,

Director U. 8. Geological Survey.

REPORT OF DR. W. H. DALL.

U. S. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894.

Si1k: I have the honor to submit the following report on operations
in Cenozoic paleontology during the fiscal year ending June 30, 1894,

My only official assistant during the year has been Mr. Frank Burns,
who has faithfully attended to the duties assigned him, chiefly com-
prising the cleaning, assorting, and arranging of specimens on hand
and the selection of specimens to be sent out to correspondents from
among the named duplicates.

I have gratefully to acknowledge the continued help of Mr. Joseph
Willcox, Mr, T. H. Aldrich, Mr. Charles W. Johnson, and Mr. H. A,
Pilsbry, who, as correspondents and experts, have assisted in many
ways eonnected with the working up of our Neocene fauna, both offi-
cially and unofficially. The Wagner Free Institute of Science, Phila-
delphia, and the U, 8. National Museum, under the direction of the
Smithsonian Institution, have continued to extend facilities of various
kinds without which it would have been difficult to earry on the work.

KOUTINE WORK

The routine work has consisted as usnal, largely in cleaning, assort-
ing, classifying, recording, naming, labeling, cataloguing, and arrang-
ing in order for easy reference and study the fossils of Cenozoic age
and their later related forms
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Next to this in amount of labor comes reporting upon collections
made by members of the Survey in order to determine the age of the
beds in which they are found. Similar reports are frequently requested
by members of State surveys who have not the means for identifica-
tion of their material on account of lack of access to large collections
and libraries. Private students of geology frequently ask for similar
assistance tor the same reasons. Such requests have been complied with
whenever possible, the writer regarding such work, when not conflict-
ing with official duties, as one of the most useful and proper functions
of a national survey. In the year 1892’93 there were 336 communica-
tions from 96 different people, the replies to which involved the writing
of over 600 pages of manuseript, all of which was done by the writer
personally. In the year 1893-'94 the number of communications was
450 from 150 people, and the written responses, all of which were made
by myself personally, covered some 920 pages of letter sheets.

No record of the number of specimens identified could be kept, for
want of clericalassistance; alargenumber,however, havebeen reported
on for Messrs. G. H. Eldridge, N. H. Darton, R. T, Hill, Whitman Cross,
and others of the Survey, and among outsiders especially for Prof. A.
C. Lawson, State University of California, Berkeley, Cal.; Dr. C. F,
Newcombe, Provincial Museum, Victoria, British Columbia; Rev. H.
Loomis, Yokohama, Japan; Prof. E. A. Smith, State geologist of Ala-
bama; Prof. E. T. Dumble, State survey of Texas; Prof. Jno. C. Branner,
State geologist of Arkansas; Lewis Woolman and Joseph Willcox, of
Philadelphia, as well as occasional specimens for many others.

The reprint of Conrad’s “Medial Tertiary Fossiis,” undertaken by
the Wagner Institute and edited by the writer, was successfully earried
out, and places once more at the disposal of students one of the rarest
and most important works on American Tertiary fossils.

Work has been continued on the final part of the ¢ Tertiary Fossils
of Florida” in the intervals of official work of a more pressing kind,
and it is hoped to conclude it during the coming year.

Collections of specimens from the Irench Eocene and Miocene,
important for comparison with our own fossils of similar age, were
received, in exchange for American material, from several foreign
correspondents. The total number of species amounts to over 1,000,
represented by nearly four times as many specimens.

No current routine work is in arrears. The only arrears are in the
administration upon material which has accumulated and which is
being putinto shape for use as fast as our limited time and opportunity
will admit.

FIELD WORK.
The funds at my disposal admitted only of a very limited amount of

field work. It was decided to expend this chiefly in cooperation with
Mr. J. Stanley-Brown in making a reconnaissance of the geology of
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southwestern Georgia and western Florida along the Flint and Apa-
lachicola rivers. Here some discrepancy between various accounts of
the succession of the Tertiary beds left a doubt over much of the Florida
work which it was most important to dispel. This was acecomplished
in October and November, 1893, the results being very satisfactory and
thoroughly clearing up previous questions as to the succession of the
various Tertiary horizons hitherto observed in this region. A brief
synopsis of the results was, by permission of the Director, printed in
the Bulletin of the Geological Society of America, Vol. V, pp. 147-170,
February, 1894. :

Further explorations of the same sort along the more western rivers
parallel with the Apalachicola will doubtless place the geology of the
coast Tertiary of the eastern Gulf States in a firm position. We have
had in all this work the cordial cooperation and advice of Dr. E. A,
Smith, State geologist of Alabama, to whom we are much indebted.
‘We were also much indebted to Maj. T. B, Brooks and Mr. R. A, Lytle,
of Bainbridge, Ga., for important aid in arranging the details of the
exploration.

An understanding has been established with Prof. J. A. Holmes,
State geologist of North Carolina, for cooperation in the study of the
Tertiary of that State, which it is believed will be mutually helpful and
tend to the complete exploration of the very rich deposits of fossils for
which North Carolina is so noted.

I remain, very respecttully, ‘WM. H. DALL,

. Paleontoloyist.
Hon. J. W. POWELL,

Director U. 8. Geological Survey.

REPORT OF PROF. O. C. MARSH.

U. 8. GEOLOGICAL SURVEY,
New Haven, Conmn., June 30, 1394.

Si®: I have the honor to submit the following report of the work in
vertebrate paleontology during the past year.

In compliance with your letter of general instructions, I have con-
tinued the work of collecting vertebrate fossils and investigating those
of speeial importance to seience. The former work has necessarily been
much restricted during the year, but the work of investigation has gone
‘on systematically and with good success.

The field work has been confined to the Tertiary formation, especially
the Miocene deposits along the eastern base of the Rocky Mountains.
The main object in view has been to settle two questions in stratigraphic
geology of much scientific interest. One of these questions was the
relation of certain deposits in the Miocene of the Atlantic Coast to
strata in the Rocky Mountain region found to contain fossils somewhat
similar. As a result, a definite horizon common to the tworegions has



MARSHL] OF CHIEFS OF DIVISIONS. - 187

for the first time been established. The Miocene strata in New Jersey,
which I have carefully explored and named the Ammodon beds, are
shown to have their near equivalent in fresh-water lake deposits of the
West, the genus Elotherium and its allies occurring in the two regions
in essentially the same horizon. .

Another question of still greater importance has been settled by the
investigation of the past year. In 1871, and again in 1873, I explored
the Miocene deposits along the valley of the John Day River in Oregon.
The strata were found to be nearly a mile in thickness, and deposited
in a single lake basin, which T named the John Day basin, from the
river that now drains it. The upper portion of these Miocene deposits
was found to represent a distinet horizon, which I named the Mio-
hippus beds, from the most characteristic equine genus discovered in it,
Subsequent researches brought to light many other interesting fossils
in this horizon, which has been supposed to be represented only on
the Pacific Coast. .

The researches which I have conducted during the past year in the
Miocene lake basins on the eastern slope of the Rocky Mountains
have demonstrated that the uppermost strata contain the genus Mio-

hippus as one of their characteristic fossils, and that other genera

hitherto known only from the Oregon beds are present. The fact is
thus established that the Miohippus.horizon has an eastern as well as
a western division, and a direct comparison between the deposits of
the two regions can be made. o

The importance of certain extinet animalsin marking definite horizons
is so great that during the past year I have continued the work of
restoring those especially characteristic. The genus Coryphodon is
known only from one horizon at the base of the Eocene, in this country
and Europe, and the restoration of one of the largest species, which I
have recently published, will prove of interest alike to geologists and
paleontologists. Another restoration, that of Elotherium, from the
Miocene, is worthy of notice; and a third, of Camptosaurus, one of the
large Jurassic Dinosaurs, I have also made during the past year. The
last animal is of special interest because it is the American represent-
ative of the Ignanodon of Europe, although an earlier type.

All the above work, although important in itself, has been kept sub-
ordinate to the early completion of the monographs in preparation. On
these good progress has been made. Important discoveries made it
. Decessary to go over the whole subject of the Sauropoda anew, but this
will make the volume more coniplete and valuable than it would have
been as first planned, and its early publication is now assured.

The following papers on vertebrate fossils and their relations to strati-
graphic geology have been published by e during the past year:

Some Recent Restorations of Dinosaurs. Nature, Vol. XLVIII, pp. 437-438, London,
September 7, 1893,

Restoration of Coryphodon. With two plates, Amer. Jour, of Scieuce, Vol. XLV],
pp- 321-326, plates v, v1, New Haven, October, 1893.

-
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Description of Miocene Mammalia. With four plates. Amer. Jour. of Science, Vol.
XLVI, pp. 407412, plates vii-x, New Haven, November, 1893.

Restoration of Camptosaurus. With plate. Amer. Jour. of Science, Vol. XLVTII,
pp- 245-246, plate vi, New Haven, March, 1894.

Restoration of Elotherium. With plate. Amer. Jour. of Science, Vol. XLVII, pp.
407-408, plate ix, New Haven, May, 1894.

A New Miocene Mammal. Amer. Jour. of Science, Vol. XLVII, p. 409, New Haven,
May, 1894. .

Footprints of Vertebrates in the Coal Measures of Kansas. With two plates.

The Typical Ornithopoda of the American Jurassic. With four plates. Amer.
Jour. of Science, Vol. XLVIII, pp. 85-90, plates iv-vii, New Haven, July, 180,
Eastern Division of the Miohippus Beds, with notes on some of the Characteristic
Fossils. Amer. Jour, of Science, Vol. XLVIII, pp. 91-94, New Haven, July, 1894.
Very respectfully,
0. C. MARSH,

Paleontologist.
Hon. J. W. POwELL,

Director U. 8. Geological Survey.

REPORT OF PROF. LESTER F. WARD.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894,
Str: I have the honor to submit the following report of work done
in paleobotany during the fiscal year.

FIELD WORK.

All the field work during the year has been in the Lower Cretaceous
plant-bearing deposits of the United States. By the end of June, 1893,
I had practically concluded the operations which I had planned for the
study of the Potomac formation in Virginia and the States farther .
north. A careful review of the literature of this subject, including an
important unpublished memoir by Professor Fontaine on the geology
of the Potomac formation in Virginia, showed that my conclusions were
in many cases at variance with those of other geologists. There also
remained a considerable number of unsettled questions, and I was
very desirous to secure the opinion on all of these points of some of the
previous workers. As Professor Fontaine was the one who had studied
the formation chiefly from the paleontological side, I felt that I could
acquaint him more easily with the evidence that I had accumulated
than I could apy of the other geologists. Early in July, therefore, I
requested him to come to Washington and cooperate with me for a
short time in the study of the Potomac formation. The object was to
visit as many of the eritical points as possible, fo reexamine them
thoroughly, and to discuss all questions arising out of the facts
presented.
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This purpose was very fully carried out in the course of the twenty-
five days’ field work done by us in July. We visited all the localities
of special interest in the Distriet of Columbia, in Maryland, and in
Virginia as far south as the Rappahannock. We examined with care
the important exposures in the cities of Washington, Baltimore, and
Fredericksburg, and those along the banks of the Severn, Potomac,
and Rappahannock rivers. Our studies were especially directed to the
verification of the important hypotheses advanced by the several geol-
ogists who had investigated the formation, and guided by these we
were able to make many observations which would otherwise have been
overlooked. I need only say here that in concluding our labors there
remained no entirely unsettled question, all matters of doubt having
been decided in such a manner as to insure harmony of opinion between
Professor Fontaine and myself.

At irregular intervals since that date I have contmued to make local
observations in the same field, and by correspondence with Professor
Fontaine, have been able still further o perfect our knowledge of the
formation.

In my last report mention was made of a collection of cvcadean
trunks acquired by the National Museum from the vieinity of Hot
Springs, Fall River County, 8. Dak., their geological importance was
referred to, and the hope was expressed that I should soon be able to
visit the locality for the purpose of determining their stratigraphical
position. With this object in view, early in September, 1893, I under-
took an expedition to this region. I had previously arranged with the
parties at Hot Springs from whom the specimens had been obtained,
to guide me to the locality. I had also corresponded with Prof. W.
P. Jenney, who was at the time at Deadwood, and who joined me at
Hot Springs on my arrival and accompanied me on the expedition. A
suitable outfit was secured and a thorough search made, which was
successful in all respects. The locality is some 5 miles southwest of
Minnekahta station, upon a ridge located in the area designated by
Professor Newton in his report on the geology of the Black Hills as
belonging to the Dakota formation. Most of the perfect specimens had
been removed, but a few remained, including one very large branching
one quite different from any that had been obtained before; also many
fragments of great value. A fine series of these latter, as well as the
large specimen referred to, were secured, and arrangements were made
for their transportation to Washington.

This might have closed the expedition, but the great 1mproba.b1hty
that the cycads could have lived in the Dakota period led us to doubt
the accuracy of the earlier determination of the age of these beds and
to undertake an investigation of the entire series of rocks in which
they occurred. Careful sections were made at different points in this
series, and we were successful in finding vegetable remains other than
the cycads both above and below the level at which they occur. Much
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silicified wood was also found at the same horizon as the eycad trunks.
The character of the vegetable remains was practically conclusive as to
the Lower Cretaceous age of the beds in which they were found.
Professor Jenney has recently reported to me the result of additional
investigations made by him in May and June, 1894, at the same hori-
zons as those in which we worked in September, but in different parts
of the Cretaceous rim of the Black Hills, in the course of which he has

fully confirmed and greatly strengthened the conclusions at which we'

arrived, and he has sent on the evidence in the form of considerable
collections of fossil plants.

In the early part of the winter I learned that a collection of cycadean
trunks had been made by Mr. Arthur Bibbins, curator of the museum
of the Woman’s College, at Baltimore, and in corresponding with him
and with Dr. John F. Goucher, president of that college, I ascertained
that the specimens were from the Iron Ore region of Maryland and
therefore practically the same as the well-known trunks collected by
Tyson in 1859. Through the great liberality of President Goucher 1

_was not only permltted to examine the collection at the Woman’s Col-

lege, but succeeded in negotiating for the loan of the entire collection
with a view to its study in connection with the specimens from South
Dakota, and it is now in my hands for that purpose. I mention this
under the head of field work because involved in this transaction was
the farther valuable privilege of accompanying Mr. Bibbins to the
localities at which he had obtained the specimens. This was of the
utmost importance to me in view of the differentiation which I had

made of a number of distinct horizons within the Potomac formation,

and for the settlement of the question as to the exact stratigraphiecal
position which the cycadean trunks occupy. This expedition was
undertaken in March, and, though several times interrupted, was so far
perfected that T have been able to visit all the localities for eycads in
Maryland so far as it is possible to locate them. In most cases, how-
ever, the specimens were found in the possession of the inhabitants,
and it was necessary to accept their testimony as to their original
position, but as Mr. Bibbins has obtained no less than thirty such

. specimens and learned of a considerable number of others which can

not now be found, it was possible to arrive at tolerably safe conclusions
as to their true horizon, and in two cases at least they were actually
found in place. In this way there has been settled one of the most

important and difficult questions relating to the geology of the Potomac

formation.
OFFICE WORK.

No changes have occurred in the force of the office during the year,
but an exchange with the United States National Museum of the serv-
ices of Prof. F. H. Knowlton for those of Mr, David White, the same as
that mentioned in my last report, has been made, covering the perlod
from March 1 to June 20.
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Original research.—1 have devoted the greater part of my time, when
not in the field, to working up the general results of my investigations
into the Lower Cretaceous, and especially the Potomac formation. To
the wider field of operations belongs the work on my notes from the
Black Hills. A somewhat careful memoir embodying the results of
that expedition was prepared on my return and published, with your
permission, in the Journal of Geology (Vol. 11, No. 3, Chicago, April-
May, 1894, pp. 250-266). The important bearing of the fossil cycadean
trunks already referred to upon the subject made it necessary to under-
take an exhaustive study of the materials in hand, including the large
collection borrowed from the Woman’s College of Baltimore. As the
leading characters of these trunks are revealed only by their internal
structure, it was necessary to have sections c¢ut in order to show this and
microscopic slides prepared for its detailed study. Prof. F. H. Knowlton,
being skilled in matters of internal structure, was asked to cooperate
and take charge of this part of the work, which he consented to do.
Progress in this has been slow, and very much still remains to be
accomplished. .

The literature of cycadean trunks is very extensive, dating back to
17563, and the material of this nature from the south of England, the
interior of Italy, and from France and Germany has been the subject of
several exhaustive papers by Buckland, Williamson, Carruthers, Capel-
lini, Solms-Laubach, Lignier, and others, some of them quite recent.
These researches have caused many changes in the nomenclature and
thrown much light npon the nature of these objects. I have therefore
been compelled to go carefully over these several publications, and have
found it worth while to attempt a revision of the synonymy. In thecase
of the principal genus, Cycadeoidea, to which all the American forms
thus far found seem to belong, I have published such a revision! and
given a suceinet account of the American diseoveries. The revision of
the other genera has been prepared, but has not yet been published.

By the 1st of February I had so far advanced with my work on the
Potomac formation that I was able to begin the preparation of manu-
seript. It was, however, not thought best to proceed at once with the
chapter of my correlation essay relating to the Lower Cretaceous.
Much time had been devoted to the Potomac formation—that is, to that
part of the Lower Cretaceous east of the Mississippi River—and the -
cenclusions reached in its study were so important, especially those
relating to the subdivision of the formation, that they seemed to justify
the preparation for publication in advance of a somewhat condensed
report upon this restricted topic, the greater part of which could be
used in its proper place in the more extended report. Such a paper
was begun in February and is now completed, and has been submitted »
for publication in the present annual report. It includes about 150
pages of typewritten manuseript, three plates illustrating the Mount

1 Proc. Biol. Soc. Washington, Vol. IX; pp. 75-88, April 9, 1894.
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Vernon flora, and two special, and three general, diagrammatic sections
illustrative of the stratigraphy.

A large part of my time during the year has been spent in the deter-
mination of the collections made and the identification of forms not yet
described with published species. This has been especially the case
with the higher beds of the Potomac formation, but I have also identi-
fied a considerable number of those from the Mount Vernoa clays, the
three plates of the paper above described being devoted to these forms.
In addition to this I have determined the plants that were collected by
Professor Jenney and myself from the true Dakota tormation in the
Black Hills.

Quite a large collection of plants of the Older Potomac had been
made from a great number of localities. These, together with the speec-
imens collected on the Black Hills expedition from the basal portion of
the Oretaceous, were sent in October to Professor Fontaine for deter-
mination and were reported upon in full by him in January.

A collection of fossil plants made by Mr. Diller’s party from the Horse-
town and Knoxville beds of California, belonging to the Shasta group,
was sent in February to Professor Fontaine, who gave it immediate
attention, and before the end of that month submitted a very satisfac-
tory report. All of these reports have been utilized in the preparation
of my paper on the Potomac formation.

Ag already intimated, on the departure of Mr. White for Pittston,
on the 1st of March, to continue the work of preparing the Lacoe col-
lection for shipment to Washington, Professor Knowlton resumed his
studies in the Laramie and post-Laramie, the character of which has
already beenreported. On account of the existence of alarge amount of
published material from the beds on which he was engaged—in the col-
lections at Cambridge, Columbia College, New York, and Princeton—
it became necessary for him to visit those places in order to incorpo-
rate this material into his report. .This he did in April, leaving Wash-
ington on the 12th and returning on the 26th. The rest of the time
until Mr. White’s return was devoted by him to the work in the
National Museum, which is now approaching completion, 538 pages of
manuscript having been prepared, consisting of critical notes and com-
parisous and the descriptions of new orrare species. About forty new
species have been described during this period, a number of which are
founded on specimens belonging to the School of Mines, Columbia
College, which were kindly loaned for the purpose.

Several papers based on these and otfher researches of Professor
Knowlton’s, some of which were made during the year, have appeared.
Among these are an ¢ Annotated List of the Fossil Plants of the Boze.
man, Montana, Coal Field, with Table of Distribution and Deseription of
New Species” (Bull. U. 8. Geol. Sury. No. 105, pp. 43-66, pls. v and vi};
“A Review' of the Fossil Flora of Alaska, with Descriptions of New
Species” (Proc, U. 8. Nat. Mus., Vol. XVII, pp. 207-240); abstract of
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the same, under the ftitle, ¢ Fossil Flora of Alaska” (Bull. Geol. Soc.
Am,, Vol. V, 1893, pp. 573-590.)

Professor Knowlton has also made a number of minor reports upon
collections submitted for determination and in answer to questions
arising out of paleobotany, especially on a small collection of fossil
plants of California received from Mr. Waldemar Lindgren; on fossil
wood found in the cycad bed near Minnekahta station, S. Dak.; on a
small eollection made 2 miles south of Clarkes Fork Canyon, Big Horn
basin, Wyoming; and on the present status of the flora of Florissant,
Colo.

Although at the time of his death Dr. Newberry had nearly completed
his memoir on the ¢ Flora of the Amboy Clays,” there still remained
a great amount of work to be done, largely of a clerical or editorial,
but to some extent of a scientific, character. This work was intrusted
to Dr. Arthur Hollick, but it was impossible for him to complete it
without making use of the facilities in the department of fossil plants
at the National Museum, and practically it devolved upon me to put
on the finishing strokes. The manuscript was in my hands for several
months and I devoted a great amount of time to the verification and
correction of the literary references and to other essential details. I
completed this part in November and returned the manuseript and
drawings to Dr. Hollick. As a result of the intimate acquaintance
thus acquired with the memoir, I recommended a complete rearrange-
ment of the genera and species to conform to principles of modern
clagsification. In February I wasagain obliged to visit New York and
assist Dr. Hollick in his effort to determine what collections left by Dr.
Newberry properly belonged to the Geological Survey, and while I was
there we jointly revised this classification and decided upon the final
form of the manuscript, which was soon after returned to Washington
and at the end of March was submitted for publication as a monograph
of the U. S. Geological Survey.

Work on the Compendium.—In my last report I gave an account of the
commencement of a part of the work on the compendium, which [
have designated as a ¢“List of Species and Synonyms,” to contain all
the names known to paleobotany. The work on this list, which was
done by Miss L. M. Schmidt, had progressed at the end of the last
fiscal year as far as the letter S. By the end of August the regular
alphabet had been disposed of, but there remained a large number of
slips called ¢ miscellaneous,” which do not contain the name of any
genus or species. These slips refer to objects of a vegetable nature
recorded in the books under vernacular names, but often carefully
described and figured. Such descriptions and figures constitute, in a
large number of cases, the first mention of fossil plants which have
been subsequently named and enrolled in the literature of the science.
It thus frequently happens that the type figure to which it is neces-
sary to revert in any careful study of the species is not accompanied

15 GEOL 13
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by a systematic name, which renders such references of very great
importance. '

Before these miscellaneous slips could be entered in the list it was
necessary to classify them on somelogical principle. This work engaged
my attention for a considerable period in the fall, and it was not until
December that I had so far perfected it as to enable Miss Schmidt to
proceed with the typewriting. She finished the entire list of species and
synonyms, including the miscellaneous matter, at the end of Decem-
ber. The whole work makes ten large folio volumes of typewritten
malter and contains nearly 3,000 sheets. The tofal number of names
will fall slightly below 40,000. From a census made in 1885 it was esti-
mated that there were about 10,000 species of fossil plants known., It
therefore appears that there are about three synonyms to each species,
Even in its present condition this bare list of names proves a great
saving of time in all the literary work of the office, and could nothing -
more have been done it would have well repaid the labor of preparing it-

The next step in the compendium work was that of appending to each
name in this list the first reference to the plant. This work was begun
on the 1st of January, and for several months I devoted an hour or more
each day to it. The references could obviously be made only in the
form of abbreviations, but those that had been adopted in cataloguing
the books were not generally adapted to the present purpose. They
were largely symbolic, because an abbreviation has often to be repeated
hundreds of times, and therefore it was necessary to make them much
too short to be proper in a published list. A new set of abbreviations
therefore had to be adopted, which should be to some extent descriptive
of the works, and whenever the memoir in which a name is first pub-
lished occurs in a scientific serial a reference to that serial was neces-
sary. The work, moreover, required that the book itself be carefully
consulted in each case, in order to eliminate all typographical and
clerical errors. In many cases, too, the earliest reference.that has been
found is not the absolutely first, and in all such cases search has to be
made for the original work. These and many other obstacles and nice-
ties made it necessary that this work should be begun with great care,
but as it progressed the difficulties diminished and I was able to avail
myself more and more of the services of Miss Schmidt, until at length,
in April, I found it possible to delegate the entire work to her, with only
some general supervision on my part. As I am dependent upon her as
typist in taking from dictation all manuscript and letters, and as she
also has charge of all bibliographiec and routine work of the office, the
time that she can devote to the compendium is very limited; but, con-
sidering all this, a fair degree of progress has been made.

Respectfully submitted.
LESTER F. WARD,

Hon. J. W. POWELL, Paleontologist.
Director U. 8. Geological Survey.
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REPORT OF MR. W, A. CROFFUT.

U. 8. GEOLOGICAL SURVEY,
EDITORIAL DIVISION,
Washington, D. C., June 30, 1894.

Si®: During the fiscal year ending to-day, I have continued to revise
manuscripts, read proofs, and cooperate with the Government Printing
Office in getting the publications of the Survey properly to press.

The following table indicates, in part, the output of work during the
fiscal year closing:

Manuscript read. Proof read.

Fourteenth Annual Report, Part IL.

Monographs XXTV, XXV.

Bulletins 111,112,113, 114, 115, 116, 117, 118,
119, 120, 121, 122, 123, 124.

Mineral Resources for 1892 and 1893.

Thirteenth Annual Report, Part I1I.

Monographs XXII, XXTIII, XXIV,

Bulletins 102 (in part), 103, 109, 110,111,112,
113, 114,115, 116,317, 118.

Mineral Resources for 1892 and 1893.

Ten atlas folios. Five atlas folios.

The revision of the proof has involved the reading of thousands of
galleys and pages and the adjustment of illustrations thereto.
During the year the Survey has published:
Twelfth Annual Report, Part I.
Thirteenth Annual Report, Part I.
Thirteenth Annual Report, Part II.
Thirteenth Annual Report, Part III.
Fourteenth Annual Report, Part I.
Mineral Resources for 1892.
Monographs XIX, XXTI, and XXII.
Bulletins 97, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 114,
115, 116, 117.
‘The correspondence of this division during the year has been volum-
inous, including many letters to authors and the Public Printer.
Respectiully, yours, W. A. CROFFUT,
Editor.
Hon..J. W. POWELL,
Director U. 8. Geological Survey.

REPORT OF PROF. F. W. CLARKE.

U. S. GEOLOGICAL SURVEY,
DrvisioN oF CHEMISTRY,
Washington, D. C., June 30, 1894.
S1r: 1 have the honor to submit the following report of work done
in the Division of Chewmistry during the fiscal year 1893-94, by the
tforce consisting of Dr. W. F. Hillebrand, chemist, Mr. George Steiger,
assistant chemist, and myself.
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Through the first five months of the year I was mostly absent from
‘Washington, under detail by the Secretary of the Interior to represent
the Department at the World’s Columbian Exposition at Chicago.
During that time Dr. Hillebrand was in charge of the laboratory as
acting chief. After myreturn my time was considerably occupied with
Exposition business till March. Sincethen I have been working on the
constitution of the natural silicates, and have obtained general results
of an interesting character bearing upon the genesis and transforma-
tions of some of the most important rock-forming minerals.

In the laboratory the work has followed along routine lines, with
very little opportunity for scientific work as such. Dr. Hillebrand,
however, has made some investigations upon the quantitative determi-
nation of barium and strontium in rock analyses, and also upon the
estimation of ferrous oxide. Such work as this, the development of
analytical methods, is of obvious value in a laboratory like ours.

In all, 192 analyses have been reported during the year. These
include about 40 coals from Wyoming, over 50 rocks from California, 17
rocks from Montana, 17 rocks and 10 clays from Colorado, etc. Many of
the analyses have been of the most elaborate kind, and so represent
more than the usnal amount of labor. The year closes with the work
well up to date.

Very respectfully, F. W. CLARKE,

. Chemist,
Hon. J. W, POWELL,

Director U, 8. Geological Survey.

REPORT OF MR. F. H. NEWELL.

U. S. GEOLOGICAL SURVEY,
DrvisioN oF HYDROGRAPHY,
Washington, D. C., June 30, 1894,

S1r: I have the honor to submit the following report of work in the
Division of Hydrography for the fiscal year ending this day.

The work of this division has been in the line of that of preceding
years, investigations of the quantity of water and its fluctuations in
the various streams of the country having been carried on as far as the
funds at hand would permit. These being less than in past years, there
has been a reduction in the amount of field work, and a correspondingly
longer time has been spent in the office in the preparation of data for
publication. ’

During the fall of 1893 a personal inspection was made of the gag-
ing stations where records of river height have been maintained for
several years.. The apparatus for determining the daily heights was
examined, and check gagings were obtained to determine whether
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the rating tables previously constructed could still be used with a fair
degree of accuracy. I first proceeded to Montana, and then to the
State of Washington, making measurements at points on the Yakima
River and its tributaries. Returning again to Montana, gagings were
made on the West Gallatin, Madison, and Jefferson rivers, and new
rods for noting the height of water were placed. Inspection was then
continued at Idaho Falls, Idaho, at Collinston on Bear River, in Utah,
and at other localities. From there 1 proceeded to Colorado and made
measurements of the quantity flowing in Arkansas River at points
from Canyon to Byron, near the Kansas line. A short time was
spent with Mr. G. K. Gilbert, geologist, study being made of the water
flowing in the St. Charles River and its possible increase or diminution
while flowing across the outcropping edges of the Dakota sandstone.
From Colorado inspection work was continued in New Mexico and
down to El Paso, Tex., and from there across Arizona to southern Cal-
ifornia, where, in accordance with instructions from the Secretary of
the Interior, I represented the Department at the International Irriga-
. tion Convention. .

On returning to the office at Washington, D. C., I resumed work
on the compilation of data relating to water supply, and in connection
with this work facts pertaining to artesian wells were brought together
and a systematic cataloguing of deep borings was begun. As illustrat-
ing the general results of investigations under my charge, a map showing
the mean annual run-off was prepared, this being in form similar to the
ordinary maps of mean annual rainfall. Following this, and illustrating
in a broad way the relation of topography and run-off to vegetation, a
second general map was compiled showing what is known of the distri-
bution of the wooded areas in the western part of the United States.

During the winter it was determined to prepare a map showing the
present location of the public lands of the United States, and for this
purpose a number of assistant topographers were detailed to aid in
assembling the scattered data, obtained mostly from the records of the
General Land Office. This compilation was pushed rapidly to comple-
tion, resulting in a map showing the relative area and position of the
vacant public lands and bringing out the relation of these lands to
the water supply of the country and the dependence of their develop-
ment upon the proper utilization of this supply when its character
shall be fully known.

May 14, 1894, field work was resumed, mainly in the basin of Arkan-
sas River in Colorado and Kansas, and to a small extent in that of the
Rio Grande, and also in Utah. In particular, gagings were made of
Arkansas River at the time of the extraordinary floods of May 30 and
31, and of Juned and 6, both of which caused great destruction of
property and some loss of life, especially in the vicinity of Pueblo, Colo.
The facts obtained serve to exhibit the fluctuations of rivers of this
class and illustrate the liability of the occurrence of overwhelming
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quantities of water at unexpected times. This work was brought to a
close at the end of the fiscal year. ’

The investigation of the hydrography of the Potomac has been con-
tinued, and new stations have been established at points higher up on
the main river and tributaries. This work has been carried on largely
through the efforts of Mr. Cyrus C. Babb, assisted by others who have
generously contributed to the success of this important and interest-
ing study.

The results of field and office work are shown more fully in my paper
on “Results of Stream Measurements,” to be found in Part II of the
Fourteenth Annual Report of the Survey. '

I have the honor to be your obedient servant,
F. H. NEWELL,
Topographer,
Hon. J. W, POWELL, pograp
Director U. 8. Geological Survey.

REPORT OF MR. BAILEY WILLIS.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., June 30, 1894,

S1R : I have the honor to submit a report of the work of editing
geologic maps for the fiscal year ending to-day.
. A year ago, being relieved of the administrative control of the Appa-
lachian Divisjon, I received instructions to give special attention to the
publication of geologic maps, and also, so far as might be possible with-
out conflicting with miy duties as editor, to conduct surveys in the Puget .
Sound basin. It wasfound undesirable that I should long absent myself
from the office, and no field work was undertaken. With the exception
of absences on leave and a few days of January spent in Cambridge,
Mass., in consultation with Professors Shaler and Davis in regard to
their geologic maps, I have been constantly in Washington, engaged in
editing and revising maps for the press. Concerning the purpose and
character of these maps, and the conditions of their publication, a full
statement appears in the Director’s report [on pp. 78-90 of this volume|.

The preliminary editions of the Chattanooga and Kingston folios
contained a general statement of Appalachian history. During the
autumn I rewrote this outline, but finding that the limits necessarily
placed upon the article rendered it unsatisfactory, I withdrew it from
the atlas, and it is now proposed to issue a bulletin on the subject.

Much thought has been given to other descriptions appearing in the
folios of the atlas, particularly the general accounts of geology in the
Livingston folio, Montana, in the folios of the Gold Belt, California, and
in those relating to the geology of the crystalline rocks and glacial
deposits of western Massachusetts.

A general geologic map of the United States, on the scale of 40
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miles to 1 inch, was prepared by Prof. W. J. McGee in the spring of
1893. In January,1894,it was revised by myself and forwarded to the
Engraving Division. It is now being proof-read in plate proof.

A geologic map of the State of New York, prepared under the direc-
tion of the State geologist, Prof. James Hall, by Mr. N. H. Darton, of
the U. 8. Geological Survey, was placed in my handsin February. The
plate proof has recently been read.

Thus my work for the past fiscal year has been to a great extent
devoted to seeking the best mode of expressing geologic facts in maps
and descriptions. ' It has been performed jointly with Mr. S. J, Kiibel,
chief engraver, whose skillful management of the technical processes
has removed every difficulty raised by the geologic problems.

Respectfully submitted.
BAILEY WILLIS,

Geologist and Editor of Geologic Maps.
Hon. J. W. POowELL,

Director U. S. Geological Survey.

REPORT OF MR. DE LANCEY W. GILL.

U. S. GEOLOGIOAL SURVEY,
D1visioN OF ILLUSTRATIONS,
Washington, D. C., June 30, 1894.

Sikr: I have the honor to submit the following statement of work
done in the Division of Illustrations during the fiscal year ending
to-day.

The personnel of the division is as follows: John L. Ridgway, Daniel
P. O’Hare, H. Hobart Nichols, Daniel W. Cronin, F. W. von Dachen-
hausen, Weils M. Sawyer, H. C. Hunter, and Frances Wieser.

Mr. Ridgway’s work has been principally the preparation of paleon-
tologic drawings, and as my assistant he has rendered valuable
aid in the general supervision of the drafting. Mr. O’Hare has been
engaged in reading geologic and topographic map proofs. Mr. Nichols’s
work has been the preparation of geologic landscapes and the retouch-
ing of photographs. Mr. Cronin has been employed in the drawing
of miscellaneous maps and diagrams. Messrs. von Dachenhausen and
Sawyer have been engaged in miscellaneous diagram and paleontologic
work. Mr. Hunter and Miss Wieser have been employed temporarily
in the preparation of drawings of paleontologic specimens. Mr. W. F.
Hopson has been similarly employed and has been working under the
supervision of Prof, Marsh, at New Haven, Conn.

Drawings to the number of 1,642 were produced during the year and
were classified as follows: :

+ Paleontologic drawings. ....coiouoveiiiiii i iiaans 1,200
Geologic landseapes. ... ... coiioi i it 66
Geologic maps ... ..o 35
Geologic sections and diagrams. ... ..o ... .cooooaooo ... 224

Miscellaneous drawings.. ... ....oeoiiiiiiiiiiiiieoann. 117
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Engraved proofs of 850 drawings have been received from the Pub-
lic Printer during the year. The criticism and revision of this material
has been carried on as in previous years. The printed editions of all
the lithographie work for the publications of the Survey have been
examined by me, and the imperfect work rejected. Original drawings
representing the illustrations for one annual report, two monographs,
and four bulletins were transmitted to the Public Printer during the
year. These illustrations were marked for reproduction by the follow-
ing rrocesses:

Chromo-lithography . ... oo i 37
Lithography ..o ocr i e 1
Photo-engraving.. ... .o i 148
Half-tone engraving ............... b e 86

The photographic laboratory is under the supervision of Mr. J. K.
Hillers, assisted by C. ©. Jones, John Erbach, and Charles A. Ross,
photographic printers. The following statement shows the number of
negatives and prints made during the year:

Negatives. . Prints. I
Size. Number. Size. Number.

28by B34. .. 103 || 28 by 34 ioiiee il 426
22by 280 e 59 || 22by 28..ciiiiiiiaiea 198
20by 24.ciei i 299 || 20by 24 ceeo i 2,221
B V) I O, 145 || 14 by 17 cciemeieeie e oes 519
by Moo, . 17 by 1 1,455
by 10-ceemeiianaae.. 177 || 8bY 10icuueiacciainaannae 4,740
- O T 560 L O 200
4y Seee 1,393
Total cvumvenneiianiaa. 1,514 Total ..oovnniiinn..., 11,152

Very respectiully,
DE LANCEY W, GILL.
Bon. J. W. POWELL,

Director U. 8. Geological Survey.

" REPORT OF MR. S. J. KUBEL.

U. S. GEOLOGICAL SURVEY,
ENGRAVING DIVISION,
Washington, D. C., June 30, 1894.

Sir: The following report of the work done by the Engraving Divi-
sion during the fiscal year ending June 30, 1894, is respectfully sub-
mitted.

During the past year the results of the experimentation and prepa
ration in geologic map-making of the preceding years were put to prac-
tical use.
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Up to the close of the fiscal year ending June 30, 1893, much of the
time of this division was consuned in the solution of questions bearing
upon the production of geologic folios in their finally accepted arrange-
ment. This work of preparation embraced the selection and engraving
of plates of geologic symbols, the selection and testing of colors to be
employed in their printing, the question of paper to be used, and a
number of other details. A definite color-scheme was adopted, as was
also the scheme of patterns, and both schemes are now being applied
in the routine work of printing.

The most important step toward the economical prosecution of work
was the acquisition of suitable working space in a building adjoining
the main office building of the Survey. Immediately upon this acquisi-
tion in September, 1893, expansion followed along different lines of work.

Two steam lithographic presses were added to the two already in
use, and a typographic steam press wasinstalled. The division is now
sufficiently well equipped to promptly meet the requirements of the
work assigned to it. 1t is estimated that, in connection with the work
of printing the regular office editions of topographic atlas sheets, about
thirty geologic folios in editions of 5,000 each can be issued annually.

TOPOGRAPHIC SHEETS.

Twenty topographic atlas sheets were engraved, and work has been
begun on thirteen new sheets. Many of these embrace areas in the
mountain regions of New York, Vermont, and New Hampshire.

In January, 1894, a contract for the engraving of eight atlas sheets
wasg let to Messrs, Evans & Bartle, contracting engravers of this city.
All the engraved plates of this contract have been delivered to this
office.

During this year the same firin delivered forty-nine sets of plates of
topographic atlas sheets under their contract of June, 1892, and thus
completed their contract. The total number of complete sheets added
during the year, therefore, is sixty-nine.

ENGRAVING OF GEOLOGIC FOLIOS.

The most important work, and that to which the most time and study
was given, was the making of geologic folios.
The following were completed in editions of 4,000 each:
Livingston, Mont.
Placerville, Cal.
Sacramento, Cal. (second edition).
Ringgold, Tenn. (second edition).
Kingston, Tenn. (second edition).

The following are in preparation: -

Anthracite, Colo. Sewanee, Tenn.
Crested Butte, Colo. Harpers Ferry, Va.-W. Va.-Md.
Estillville, Va.-Ky.-Tenn. Prince Frederick, Md.

. Pikes Peak, Colo. Brandywine, Md.

Jackson, Cal.
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Almost the entire energy of the corps is now centered npon the pro-
duction of these folios, and precedence is given them over all other
work.

In June, 1893, Mr. Bailey Willis was appointed editor of geologic
maps, and since he entered upon his duties the entire subject of geologlc
map production has received great stimulation.

MISCELLANEOUS WORK.

The engraving of the geology of the United States on the nine-sheet
base map, scale 1: 2500000, was begun, as was also a reduction of the
same on the smaller base map, scale 1: 7000000. '

The work of engraving the geology of the New York State map, in
six sheets, scale 1:316800, was carried on, and 500 copies of the base
of this map were printed.

In accordance with the plan of cooperation entered into by this office
and the commissioners of the State of Connecticut, an edition of 2,000
copies of 33 topographic sheets, comprising the entire map of Con-
necticut, was printed. The work was done upon the presses of this
division, by its members, and the cost of labor and material was met by
the commissioners of Connecticut.

Similarly 1,000 copies of the wall map of Connecticut, scale 1: 125000,
were printed for that State.

A map entitled ¢ New York and Vicinity,” combining portions of nine
topographic atlas sheets into a single sheet 36 by 52 inches in size, was
printed in an edition of 2,000 copies.

By the same plan of combining atlas sheets special maps were made
of ¢ Albany and vicinity ” and ¢ Niagara Falls and vicinity,” and large
editions of both were printed.

Editions varying from 500 to 1,000 were printed .of 330 topographic
atlas sheets, and the fotal number of copies of atlas sheets delivered
was 180,000.

Recently‘ some trials were made with a view to ascertaining the
practicability of using aluminum plates lithographically for our pur-
poses, but no conclusion has yet been reached.

OFFICE FORCE.

For the greater part of the year 42 persons were employed. They
may be classified as follows: engravers, 14; printers, 18; assistants, 10,

The stock of engraved plates is rapidly increasing, and this division
is now charged with the care, storage, and revision of 2,400 plates of
atlas sheets, including bases for geology, and 90 plates of miscellaneous
maps.

Respectfully submitted. S. J. KUBEL,

Chief Engraver.
Hon. J. W. POWELL,

Darector U. 8. Geological Survey.
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REPORT OF DR. DAVID T. DAY.

U. S. GEOLOGICAL SURVEY,
DIVISION OF MINING STATISTICS AND TECHNOLOGY,
Washington, June 30, 1894,

Sre: I have the honor to report that during the fiscal year 1894 the
work of the Division of Mining Statistics and Technology has con-
sisted chiefly of the preparation of two volumes of the series ¢ Mineral
Resources of the United States.” On July 1, 1893, much of the work of
gathering the statistics for the volume ¢ Mineral Resources of the United
States, 1892,” had been completed, and several chapters had been pub-
lished in separate form. The completion of the various chapters of this
report, including editing, proof reading, ete., occupied the attention of
the division for the first six months, The work of publishing the tenth
volume of the series, ¢ Mineral Resources of the United States, 1893,”
was then actively taken up and carried to a successful finish during the
last six months of the fiscal year. Therefore, two complete volumes
were published within the year.

In addition to publishing separately, in advance of the volume, several
individual chapters of the report for 1893, the entire volume was sent to
the printer on the first day of June, and now, at the close of the year,
it has been stereotyped and printed and is in the hands of the binder.
From this volume the following brief synopsis of the condition of the
mineral industry during 1893 is taken.

The total value of the mineral products of the United States in 1893
was the smallest since 1889, It was $609,821,670, compared with
$688,616,954 in 1892, a decline of 11.45 per cent. In 1892 there was an
increase of 303 millions, or 4.67 per cent over 1891. The decline in value
was most conspicuous in pig iron and structural materials, but most
other minerals also declined in the amount and the value of the product,
the exceptions being gold, anthracite coal, aluminum, phosphate rock,
and gypsum. Bituminous coal showed a slight increase in quantity, but
the normal increase was checked and the total value was less than in
1892, Petroleum increased in value but decreased in quantity. Salt,
quicksilver, and several smaller produets increased in guantity, but
shared the usual decline in value. This general decline was attributed
to the financial depression and the consequent decreased consumptive
demands. It was conspicuous only during the last half of the year, as
considerable time is necessary for affecting the mining industry, and as
it is correspondingly slow in recovering, its effect will be equally pro-
" nounced in 1894,

METALS,

Iron and steel.—Pig iron declined from 9,157,000 long tons in 1892 to
7,124,502 tons in 1893. The total value declined over $46,000,000, or
from $131,161,039 in 1892 to $84,810,426 in 1893. The limestone used
for iron flux amounted to 3,958,055 long tons, worth $2,374,833.
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The total product of iron ores fell to 11,587,629 long tons, worth
$19,265,973, an average value of $1.66 at the mines.

In 1892 the product was 16,296,666 long tous, worth $33,204,896, or
$2.04 per ton at the mines.

Gold and silver.—The gold product increased from 1,596,375 Troy
ounces with a coining value of $33,000,000 in 1892 to 1,739,081 ounces
worth $35,950,000 in 1893. This productis the largest since 1886. The
inerease was due chiefly to the new mines in Colorado. Silver produc-
tion was very active in the first part of 1893, due to the effort of smelters
to work up accumulated stocks. Theheavy decline in the last part of the
year made the total less than in 1892 by 3,500,000 ounces, as follows:
1892, 63,500,000 ounces, coining ‘value $82,099,150; 1893, 60,000,000
ounces, coining value $77,575,757.

Oopper.—The industry took little notice of the depressed money '
murket and the decreased consumption. The product from American
ores aggregated 337,416,848 pounds, against 353,275,742 pounds in
1892. In addition, 7,723,387 pounds were produced in 1893 from
imported pyrites. ‘The necessary expenditures were also made for
keeping up future production.

Lead.—Product: 163,982 short tons, worth $11,839,5690, compared
with 173,654 short tons in 1892, worth $13,892,320.

Zinc.—~—The rapidly increasing product of late years was checked and
a slight decline noted; product, 78,332 short tons, worth $6,306,560,
compared with 87,260 short tons, worth $8,027,920, in 1892,

Quicksilver—The product showed a noteworthy increase from 27,993
flagks in 1892 to 30,164 flasks in 1893. The price fell, making the total
value $1,108,5627 in 1893, compared with $1,245,689 for the smaller
product of 1892. The 1ncreased product came chleﬂy from the New
Almaden, Mirabel], and Ztna mines,

Manganese. —The declinre in quantity from 13,613 long tons in 1892
to 7,718 long tons in.1893 was offset by the following imports: 67,717
long tons in 1893 and 58,364 long tons in 1892. The produet of
manganiferous iron, silver, and zinc ores shows change.

Aluminum.—The usual increase in product continued. In 1893
339,629 pounds were made, chiefly by the Pittsburg Reduction Com-
pany; it was valued at $266,903 in the producer’s hands. The largest
single use is for adding to steel before casting. It is also used for
improvingiron castings, for ornamental fancy articles, and for aluminum
cooking utensils. The latter began to be generally introduced during
the year. The quality of aluminum bronze castings is improving.

The Southern deposits of bauxite furnish more and more of the raw
material. The Arkansas bauxite deposit will probably be developed
in 1894 for making alum,

Tin.—More careful examinations of the Kings Mountain, North Caro-
lina, locality furnish indications of eonsiderable ore which may yield
3 per cent. No work was done at the other deposits except rununing
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the concentrator at Hill City, S. Dak., for about a month. Eight thou-
sand nine hundred and thirty-eight pounds of tin were smelted and sold
from part of the concentrates.

Nickel.—The United States product was from Lancaster Gap, Penn-
sylvania, and from Missouri. It is estimated at 49,399 pounds, worth
$22,197, a marked decline from 1892, due to Canadian competition. The
Nevada and Oregon mines have not become producers, but prospecting
and development continues. The New Caledonia mwines increased their
product and aceumulated stock.

Antimony.—The value decreased from $56,466 to $45,000 in 1893.
The product came from Nevada, and was smelted in San Francisco.

Platinum.—The product from the gold placers is still insignificant.
The production in 1893 was 75 ounces.

FUELS.

Coal.—The product of all kinds of coal in 1893 was 162,814,977
long tons, or 182,352,774 short tons, valued at $208,438,696, against
-160,115,242 long tons, or 179,329,071 short tons, valued at $207,566,381,
in 1892. The increase i 1893 was 2,699,735 long tons, or 3,023,703 short
tons, in quantity, but, owing to a decline in the price of bituminous
coal, the result of overproduction during the latter part of the year,
the value increased but $872,315. The product in 1893 consisted of
48,185,306 long tons, or 53,967,543 short tons of anthracite coal from
Pennsylvania, an increase from 1892 of 1,334,856 long tous, or 1,495,039
short tons, and of 114,629,671 long toms, or 128,385,231 short tons of
bituminous (incinding scattering lots of anthracite from Colorado, New

Mexico, and Virginia), an increase over 1892 of 1,364,879 long tons, or

1,528,664 short tons. The value of Pennsylvania anthracite increased
$3,245,078, the average price, in spite of the industrial depression,
advancing from $1.92 to $1.94 per ton. The value of bituminous coal
decreased $2,372,763, the average price declining from 99 cents per ton
in 1892, to 96 cents in 1893. In stating the value of anthracite the
marketable product only is included; that is, the amount of coal used
at the collieries, which is merely culm or slack which would otherwise
be wasted, while included iu the product, is not included in the value.
This item of colliery econsumption in 1893 was 4,016,709 long tons, or
4,498,714 short tons, The value of bituminous includes all grades of
coal produced except what is thrown on the dump and neither sold nor
used. -

Coke.—The total product of coke in the United States in 1893 was
9,460,310 tons as compared with 12,010,829 tons in 1892, This great
reduction is due to the depression in the blast-furnace industry. Coke-
made pig iron in 1893 was 5,390,184 tons as compared with 6,822,266
tons in 1892, and pig iron made with anthracite and with mixed anthra-
cite and coke aggregated 1,347,529 tons in 1893 as compared with
1,797,113 tons in 1892. This would account for a reduction of about



206 ADMINISTRATIVE REPORTS

2,000,000 tons of coke. The remainder of the decrease is due to the
falling off in demand at foundries and other works where coke is used.
Pennsylvania is still the chief coke-producing State, contributing 65-8
per cent of the total, and Alabama is second, contributing 122 per
cent.

Petroleum.—The chief features of interest in 1893 were: (1) The
great decline in production of the older fields and the inerease of the
newer. (2) The decline in stocks held at the wells. (3) The increase
inprice. (4) Theincrease in exports. (5) The success in refining lime-
stone oils.

Pennsylvania declined from 27,149,034 barrels of 42 gallons in 1892
to 19,283,122 barrels in 1893. Lima, Obio, fell off from 15,169,507 bar-
rels in 1892 to 13,646,804 barrels in 1893. On the other hand the pro-
duction of West Virginia increased from 3,810,086 barrels in 1892 to
8,445,412 barrels in 1893.

Indiana increased from 698,068 barrels in 1892 to 2,335,293 barrels
in 1893. The total product for all States declined from 50,509,136 bar-
rels in 1892 to 48,412,666 barrels in 1893. The year 1891 marked the .
highest output, it being 54,291,980 barrels. This was the year of the
remarkable product of the MeDonald field in Pennsylvania.

The average value of certificate oil in the Pennsylvania fields was
64 cents a barrel compared with 55§ cents in 1892; an increase of 8§
cents. The price for Lima oil advanced from 363 cents in 1892 to 47%
cents in 1893, an increase of 10§ cents.

The total exports of petroleum in the calendar year 1893, including
crude, refined, and residuum was 804,221,230 gallons, the largest
exporbrecorded, and an increase of nearly 60,000,000 gallons compared
with 1892, All forms of oil except lubricating oil shared in the increase.

Natural gas.—The consumption of natural gas is limited more and
more to domestic-use. Only in Indiana has consumption increased for
manufacturing purposes. Another feature of the situation is the
increasein price to consumers. The total value of the productin 1893
was $14,346,250; in 1892, $14,800,714.

STRUCTURAL MATERIALS.

Stone.—The value of the total product of stone of all kinds decreased
to $33,865,573 in 1893 from $48,706,625 in 1892, The depression was
very great in’the last half of the year and continues in 1894. The
product of lime is an estimate, and is probably too high; the figures
are merely kept as the best available.

Soapstone.—Soapstone in slabs, etc., aggregated 21,071 short tons in
1893, worth $255,067. Fibrous tale amounted to 35,861 short tons,
worth $403,436. ‘Both industries show the usual decline.

Clays.—The returns from the division of manufactures.in the Census
Office indicate that the valne of brick clay in 1890 was $8,5600,000, and
about $9,000,000 in 1893." The total value of the finished brick, tile,
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and terra cotta aggregated $67,000,000. The production of potter’s
clay of all qualities aggregated 400,000 tons, worth $900,000.

Cement.—Natural rock cement decreased slightly, 1. e., to 7,411,815
barrels, worth $5,104,708; artificial Portland cement to 590,652 barrels,
worth $1,158,138.

Feldspar. -—The product mcreased slightly, aggregating 18,391 long
tons, worth $68,037; the value shows the usual decrease.

Flint.—Product in 1893, 29,671 long tons, worth $63,792.

Asphaltum.—The product came chiefly from California, with small
amounts from Utah and Kentucky. The total in 1893 includes the
ozocerite product of Utah, and amounted to 47,779 short tons, worth
$372,232. The product of asphaltum alone in 1892 was 87,930 short
tons, worth $445,375.

' ABRASIVE MATERIALS.

Millstones,—The value decreased from $23,417 in 1892 to $16,645 in
1893. The product came from New York, Pennsylvania, and Virginia.

Grindstones—Value in 1892, $272,244; in 1893, $338,787, including
in the latter figure $19,159 worth of whetstones made from sandstone,
chiefly in Ohio.

Corundum and emery.—The product remained nearly stationary,i. e.,
1,771 short tons, worth $181,300 in 1892, and 1,713 short tons, worth
$142,325 in 1893,

Novaculitee—The Arkansas, New Hampshire, and other whetstones
and oilstones produced in 1893 from novaculite had a value of $135,173,
against $146,730in 1892. This does not include the sandstone products
of Ohio.

MINERALS USED FOR CHEMICAL PURPOSES,

Phosphate rock—TFlorida produced 438,804 long tons aund South
Carolina 502,564 tons; total value, $4,136,070. The chief event of
importance was the cyclone of August 27, which wrecked the river
phosphate industry in South Carolina and raised the price for Florida
rock.

Marls.—The local use of marls in New Jersey, Virginia, and Alabama
continues to decrease, being displaced by commereial fertilizers.

Gypsum.—Stocks decreased in 1892, due to the manufacture of staff
for the World’s Fair buildings. This caunsed the increased production
of 1892 to continue. The productin 1892 was 246,374 short tons, worth
$671,548; in 1893 it was 253,615 short tons, worth $696,615.

Salt.—The product in 1892 was 11,698,890 barrels (of 280 pounds
each); this increased slightly in 1893 to 11,816,772 barrels. The total
value shows a decrease from $5,654,915 in 1892 to $4,054,668. This
decrease is largely apparent only, since the cost of package is omitted
in the latter year.

Bromine.—The market price in London advanced quite significantly,
due to a better understanding between producers, so that 348,399
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pounds, the product of 1893, showed a total value of $104,520, against
only $64,502 for 379,480 pounds in 1892.

ITodine.—Search is being made for large quantities of salt brines con-
taining even traces of iodine, with a view to a new process for extract-
ing it.

Sulphur.—The product is still light and limited to the western mines.
Quantity in 1893: 1,200 short tons, worth $42,000 at Salt Lake City.
The product in 1892 was 2,688 tons,

Pyrites.—The product declined from 114,717 long tons in 1892, worth
$305,191, to 83,277 long tons, worth $275,302, in 1893. The imports
increased. New sources of supply are being developed in North Caro-
lina.

Boraxr.—The product declined to 8,699,000 pounds, worth $652,425.

Fluorspar.—~Price showed a slight decline with a small increase in
quantity to 12,400 short tons, worth $84,000.

MINERAL PIGMENTS.

Barytes.—Product 28,970 short tons, worth $88,506, a decrease from
32,108 tons in 1892, Thereis some promise of an increase again in 1894.

Metallic paint.—The product of metallic paint decreased from 30,211
short tons, valued at $452,966, in 1892, to 19,950 short tons, worth
$297,189, in 1893,

Ocher, wumber, etc.—The product of ocher decreased to 10,517 short
tons, worth $129,393. Of umber the product was about the same as in
1892, though the value increased slightly. Sienna decreased from 500
tons to 150 tons. The amount of soapstone ground for paint was 100
tons. Of mineral black the product was 70 tons,

Venetian reds.—The product declined from 4,900 short tons, worth
$106,800, to 3,214 tons, worth $64,400. *

Cobalt omde —Including the exports contained in speiss, the total
product was 8,422 pounds, worth in the condition in which it was first
sold $10,346. The price for pure cobalt oxide ready for pottery or paint
use was $2 per pound.

Zine white—The product declined slightly, as follows: 24,059 short
tons in 1893 against 27,5600 tons in 1892. Prices remained steady.

Graphite.—The product, 843,103 pounds, includes the crude material
mined for crucibles and all other purposes as well as that for pencils.
It is valued at $63,232 in the state in which it was first mined.

Ohromic iron ore.—The product was 1,450 long tous, all from Glenn
County, Cal. It was worth $21,750in San Francisco. The consumption
is chiefly supplied by imports from Asia Minor. )

MISCELLANEQOUS.

Precious stones.—The value of rough gems found in the United States
decreased from $312,050 in 1892 to $264,041 in 1893. The principal
items of interest were the discovery, in Wiseonsin, of a diamond weigh-
ing 31% carats, and the large sale of American turquoise.
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Mica.—The industry is still crippled by irregular mining methods.
The product was 66,971 pounds in 1893, worth $88,929.

Asbestos,—Deposits of chrysotile somewhat similar to the Canadian
have been found near Casper, Wyo., but need development. The
domestic product from California was insignificant, i. e., 50 tons, worth
$2,500.

Infusorial earth.—The product decreased. Its value in 1892 was
$43,655, which fell to $22,582 in 1893.

Magnesite.—The deposits in California yielded 704 short tons in 1893,
part of which was caleined and part sold crude. The price in San
Francisco was $10 per ton. )

Mineral waters.—The statistics are limited to the actual amount sold ;
these show a gain from 21,876,604 gallons in 1892 to 23,544,495 gallons
in 1893, but, as usual, values declined, thus: 1892, $4,905,970; 1893,

$4,246,734.
The usual correspondence, including answers to many requests for

statistical and technical information econcerning the ines of the United
States, was carried on,

For a large portion of the fiscal year Mr. W. A. Raborg, of the staff
of this division, was temporarily engaged as one of the chief assistants
in the Department of Mines and Mining, World’s Columbian Exposi-
tion, by resignation from the U. 8. Geological Survey. He was reap-
pointed and reentered upon his duties in this office on December 6, 1893,
In addition to the various special contributors to the volume, the office
staff, in addition to myself, has remained as follows: Mr. Ii. W, Parker,
Mr. W. A. Raborg, and Mr. Jefferson Middleton.

During the greater part of the time from May 1 to October 31 the
chief of the division was engaged in a study of the mining exhibits at
the World’s Columbian Exposition and in collecting there such infor-
mation concerning the mineral resources of the United States as proved
to be new.

Very respectfully, your obedient servant,
Davip T. Day,
. Geologist in Charge.

Hon. J. W. POWELL,

Director U. 8. Geological Survey.

REPORT OF MR. CHARLES C. DARWIN.

U. 8. GEOLOGICAL SURVEY LIBRARY,
Washington, D. C., June 30, 1894

Sir: I have the honor to submit the following report of the work
done in the library during the fiscal year ending to-day.

During this period 2,328 books, 3,921 pamphlets, and 220 maps were
added to the library, and increased its total contents 1 books, pam-
phlets, and maps to 110,343,

15 GEoL——14



210 ADMINISTRATIVE REPORTS

All the most important of these have been catalogued under author
entry, and, with the exception of a large contribution of descriptive
publications donated by exhibitors at the Columbian Exposition, that
catalogue is complete to date and comprises more than 85,000 cards.

The number of books used has been over 1,000 a month, While fewer
books have been drawn out, the average has been maintained by the
larger number consulted by readers in the library.

The following table gives in detail the growth of the library for the

year:
Contentsof the library, June 30, 1894.

BOOKS.
On hand June 30, 1893;

Received by exchange ...oeceveceevnnni i iieiiaacaaio, 22,781
Received by purchase......eeoevtiiiiiiniinninaiaaan.. 9, 561

Received during the past year:
Byexchange ... .o.. o i iiiiiicenaae 1,624
By purchase ... oo i i i 704

~ 34,670

On hand June 30, 1893:
Received by exchange .... ... oooiiiiiina i iiiiaaan, 40, 740
Received by purchase.... ..o..ooe i iineiiaiianiin..

Received during the past year:
Byexchange.... c...iin et i i i 8,519
By purchase .. ...o.iuii ittt cinane e ceaa 402

49, 638

Geologic and topographic maps:
On hand June 30, 1893 L. .. i e i ciec i ananaeas 25, 815
Received during the year . .. oo et cee s 220

) 26, 035
Total number of books, pamphlets, and MAPS.ceucenn caeemrieneanne 110, 343

EXCHANGES.

A total of 5,363 books, pamphlets, and maps have been received dur-
ing the year by exchange; 2,936 volumes of the Eleventh Annual
Report have been distributed to all correspondents; and 4,792 maps
have been sent to those entitled to map exchange.

The exchange list, which has been continually enlarged in the lines
of the library’s needs, has undergone this year a preliminary revision,
and will be corrected and printed as soon as the new printing bill shall
determine the number of Survey publications available for exchange
purposes.

I am, sir, yours, with great respect,
Cnas. C. DARWIN,

) Librarian.
Hon. J. W. POWELL,

Director U. 8. Geological Survey.
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REPORT OF MR. JOHN R. WALSH.

U. 8. GEOLOGICAL SURVEY,
MISCELLANEOUS DIVISION.
Washington, D. C., June 30, 1894.
Sir: I have the honor to submit the following report of work for the
fiscal year ending June 30, 1894.

The general register shows 2,324 letters received, all of which were

duly briefed, indexed, approprwtely referred or responded to, and when
finally disposed of systematically filed for preservation. The number
above named is slightly exceeded by the number of letters recorded
and forwarded, about one-third of such letters sent having been pre-
pared in this division.

The appointment records show the following oha,nges in the personnel
of the bureau during the year:

Original appointments ...... ... ... .. o ...l e 68
Reappointments ...... ... i iiaa.. 5
Promotions ... ... ..o 22
Reduetions .. ..ot e ciiieeie e 2
Tramsfers ..ot o i e e aaaaeaann 3
Separations from the service ........occoeceoccecnee oo 23

The keeping of these records requires considerable time and care, six
separate entries, on as many forms (for the information of all concerned),
being:required in every change of status.

Three reports to the Secretary of the Interior are prepared at stated
intervals during the year,namely: the official personnel, noting changes
monthly in the order of occurrence; the monthly efficiency record of cler-
ical assistants; and the semi-annual report of leaves of absence, com-
piled from the time records of the division.

Copy for the biennial *Official Register of the United States” (Blue
Book) was submitted as usual, as was the Survey’s portion for incor-
poration in the annual ¢Register of the Department of the Interior”
for 1894. Data relating to appointment and kindred affairs were listed
and placed in convenient shape for departmental and office purposes.
Two detailed statements concerning the status of all employees were
arranged, forms having been supplied by the Joint Commission of
Congress to Inquire into the Status of Laws organizing the Executive
Departments. The tasks named consumed much time, and the degree
of accuracy and careful attention demanded by each was proportion-
ately great.

In addition to the routine work, including requisitions for printing,
the keeping of numerous memoranda, responding to calls on subjects
connected with the files, ete., a large amount of material, consisting of
technical papers and correspondence foreign to the regular work of the
division, was typewritten.
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Mr. James T. McClenahan, copyist, who succeeded Mr. W. M.
MecDevitt, rendered faithful and efficient service.

I am, with great respect,

. JOHN R. WALSH,

In Charge.
To THE DIRECTOR,

U. 8. Geological Survey.

REPORT OF MR. JNO. D. M'CHESNEY.

U. 8. GEOLOGICAL SURVEY,
Washington, D. C., July 9, 1894.
Str: 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 fiseal year ending June 30, 1894, amounting to $436,092.40.

Very respectfully, Txo. D. Mo
0. D. McCIIESNEY,

Chief Disbursing Clerk.
To THE DIRECTOR,

U. 8. Geological Survey.

ANALYSIS OF DISBURSEMENTS.

Under the following heads appear the total expenditures under the various appro-
priations for the U. 8. Geological Survey:

1. Salaries, office of the Director. ... aeo oo iieiiiii i iiaaaaas $35, 279. 87
2. Balaries of scientific assistants . ......ooo il 29, 883. 71
3. Skilled laborers and various temporary employees ... ..........._.. 12, 995.53
LA s T 50 1)+ 140N 192, 843. 36
3T €T 15 < 66, 127. 70
6. Paleontology. . ..o e i 9, 855, 31
7. Chemical and physical researches...... ... .ocoooa ol L. 4,484.72
8. Preparation of illustrations ... ... . ... il 12, 450,51
9. Mineral resources of the United States... ........... .. ... ... ... 11, 892. 52
10. Books £or iDrary. «cuueuuoan oo cit ciee e e e e 1, 835. 52
11. Rent of office TOOMS . oo oo icen cein i it i ceeca i ace e e 4,199. 88
12. Geological maps of the United States.....c.eeee e i, 54, 743.77
B 436, 092. 40
RECAPITULATION.
Salaries, Geological General

+ maps of | expenses of "
O%icre Ogoth“ the United | tho Geologi- | Total-
ector. States. cal Survey.

Appropriation for fiscal year onding June 30, 1894 .| $35, 540. 00 | $55, 000,00 { $359, 100. 00 | $449, 640. 00

Expended as per detailed statemont herewith...... 35,279.87 { 54,743.77 344,753.49 | 4384,777.13
Bonded railroad accounts settled at U. S. Treasury.|-.ceceeevee.|ocenoneaenean 1,315. 27 1,815, 27

Balanceonhand. .. ... .. o.i.i.ii... 260, 13 256. 23 13, 031,24 13,547, 60
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. S.
Geological Survey, during fiscal year 1893-'94.

SATARIES, OFFICE OF TiE DIRECTOR.

Date No. of : .
o[f[l ggg’- voucher. To whom paid. For what paid. Amount.
1893.
July 31 1| William N. Thomas ....c..eee...| Services, July 1-19,1893........ ... $30. 98
31 "2 | James J. Seymour .......oo...... Servmes, July, 1893 . 40. 40
31 3 | Pay roll of,employees .......oc..fceeeedO ceniaii ool 2, 918. 60
Aug. 31 | I R [ T bervmes, Ang., 1893... -l 2,967,156
Sept. 15 1| Lorenzo §. Brown Services, Sept. "1-15,18¢ . 24,46
25 2 | Wilham S Sheets Services, Sept. 1-24, 1893 54.78
30 3 | Pay roll of employ .{ Services, Sept.,1893..... ce-enl 2,810.28
QOct. 16 1| Jeremiah M, Butler.......... Services, Oct. 1151803 .. 11Tl 19.57
20 2 - Services. Oct. 1—20, 1893 .eoiien-n 163. 04
31 3 Services, Oct. 21-31,1893 ............ 89. 66
31 4 | Pay roll of employees ........... Services, Oct.,1893...... 2, 696. 49
Nov. 30 | S PR U S R N Services, Nov., 1893 R 2, 898. 60
Dec 31 1(J.W, Green ..................... Services, Dec., 1893 (14 days). .. - 27.39
180 31 2 | Pay roll of,employees ........... Services, Dec.,1803.................. 2,932. 60
4, . .
Jan 11 11 J.W.Green ........_........._.. Services, Dec., 1893 (17 days) ........ 33.2
31 2 Services, Jan., 1804 3, 060. 30
Feb. 28 1 Services, Feb ,1804.. .. ... . ...... 2, 694, 33
Mar. 31 1 Services, Mar., 1894 . ... .. .. __..... 2,957. 00
Apr. 30 1 Servlces, Aprl] 1804.. ...l 2, 896, 38
May 31 1 Services, May,1804........._........ 3, 026. 30
June 30 1 Services, June, 1894, 2,929.35
1893.
July gé 5]Z. George Meier & CO..nvviinnnnnas Engraver s supplies ..............ns $100. 75
........................................... 8. 00
31 3 Puy rull of employees . Servmes, July, 1893 ..... 1,767.76
Aug. 4 1 | U.S. Electric Laghting Co. .| Use of current, July, 1893. 25. 00
5 2| H. Hoﬁ“'a, Engraver’s supplies ...... - 40.96
7 8| 8,J. Xabel.. . 'lra,vehng expenses. . 44. 50
8 4 | Charles G. Stot, Engraver's supplies .. - 4.20
11 5 | George Meier & Lo d 15.60
11 6 | Charles Hellmuth . 37.50
9 712.D.Gilman........ . d. 25.15
16 8 | Adams Express Co... ...| Freight charges........ 1.75
31 9 | Pay roll of employees ........... Services, Aug.,1803..... 1, 862,32
Sept. 9 1 %I ........................ Engraver's supphes ...... 61.85
15 2 U S, Eleotnc Taghting Co....... Use of current, Aug., 1893 . 25,00
15 3 | Robert Mayer & Co.............. Lithoi;raphw stoues ...... . 68.11
15 4 | United States Express Co ....... Freight charges ...... - 1.70
15 5 D.Eeane......oooeveiennan... Servmes, Sepf.1-15.... 13.50
23 61 HF Freeman ..__............... Services, Sept. 12-16. .. 7.50
23 7 | Charles Lewis .._._. Services, Sept. 19-21. .. . 4.50
30 8 | Walter Williamson . Services, Sept. 25-30................. 8.25
30 91 W.E. Maloney._._.. -1 Services, Sept.11-30.......... ... ... 42 50
30 10 | L. W, Timwons....... .| Services, Sept. 8-30. . 47.50
30 11 [ Pay roll of employees -. Services, Sept., 1893. 1, 919. 59
30 12 | U 8. Electric Lighting Co Use of current, Sept., 25.00
QOct. 9 11 Georgo Meaier & Co... Lathographic hand press . 114,00
9 2 | Peter Adams Co .._._. +.....| Lithographic paper....... 368. 10
9 3] W.G & G.Greenfield............ Statiouary engine ........ 465. 00
9 4| The Fuchs and Lang Manufac- | Engraverasupples ................ 18.00
turing Co.
10 5| Ernest Kubel .. ._........... ... Electrotyping coooveniiioeii s 285,00
10 6| Adams Express Co. ¥ relght ch.trf,es ........ - -40
10 T eeennn 5 1Y PPN s [¢ S - .70
18 8 | George W.Knox's Express...... Freight chaxge‘; and hauling.. - 6.18
18 9 | Walliam H. Arneth -...| Eugraver's supphes ........ . 17. 50
25 10 | Peter Adams Co..o.oovvnani .. %ogl aphic PapPer................. 173,88
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Abstract of disbursemenis made by John D. McChesney, chief disbursing clerk, U. 8.
Geological Survey—Continued.

ADMINISTRATIVE REPORTS

GEOLOGICAT, MAI'S OF THE UNITED STATES—Continued.

Date | o of : .
ouflsl%]lz- voucher. To whom paid. For what paid. Amount.
1893.
Oct. 25 11 | James Lockhead....cnveniaean-s Water tank..coveeniniieniiiniaans $46. 61
27 12 | James K. Cleary ............ ... Engraver’s supplies «co.ooooeannn... 1.50
27 13 | John D. McChesney «.coocnvaaa-. ’lmvelmg eq)enqes ....... 15.75
31 14 | W.E.Maloney......ococevuvanan- Services, Qct. 2-7, 1803 ... ...l 15. 00
3L 15 | W. Williamson «.oooeviioaaciannn §erv1mes Oct. 2—12 1893 .1l 9.75
31 16 | L.W. Timmons ...____._......._. Services, Oct. 2-91. 1893 ... .. ._.... 42, 50
31 17 Pag roll of emﬁloveeq . Services, Oct., 1803 ..... . 1, 955. 41
Nov. 7 1 | U.8. Eleetric Lighting Use of current Oct. 1- - 4.03
7 2| Z.D.Gilman ........ -. Engraver’s supplws - 13,80
7 3 | Royce & Marean ......c.oc.ooe.oafoannns 5 39,00
7 4 | Fuchs & Lang Manufaeturing Co.j...... 5 R 24,54
7 5 | George Meier & Co.......oemnne Geuaring on lithographic press...... 48,90
11 6 | E. K. Jackson & Co . LUMDeE. «eemseeeyennne 161. 20
11 7| W.B. Moses & S0ns.....cevvun.- Engraving supplies. . 2.25
11 8 | Geor; e W.Knox’s Express...... Treight charges and haulmg ....... 1.01
1n L R 1 Services of men and teams .. ._.._.. 185.75
16 10 \Vllham D.Clark & Co coeveen .. Tngraver’s supplies ....-........... 13,06
17 11 | Charles Hellmuth .. .cooeieaenn]aneens 17/ S, 3
17 12 | L. H. Sclineider's Son...... ... [ ao.- do..aeo.a. 3
18 13 | Peter Adams Co... R [ ¥ { uhogmphxc paper. 3
21 14 | Royce & Marcan.. «---....| Engraver’s supplies .5
21 15 | The Norris Peters Co........ Services ..ceciiciann.n 3
21 16 | The Pennsylvania R. R. Co Transportation of assistant ........ 10.00
24 17 | W. 8. Hardesty «ooaeeveeeanvannn- Traveling expenses. .. 3.7
24 18 | The Fgchs & Lang wlanufactur- | Lithographic stones ................ 581.84
ing Co
28 19 | Peter Adams Co....o.ooco.o.... Lithographic papet................. 1,221, 74
30 20 | Pay roll of employees. Services, Nov., 1893................. 211470
30 21 | J.F. Manning.....-.... Engraver's supphes e 21,00
Deec. 2 1| E.E Helm...... .| Services, Nov.28-29,1893............ 4.20
6 2 | Smith, Dixon & Co. Engraver’s supphes e e 38,00
6 3% D.Gilmane.-oo.onoaeamnraniileanee A0 e 38.24
9 4 | J.E. Hurley .. --| Labor and material ................. 1,052.71
9 5| N.A.Poole ..o ..] Engraver’s supplies ................ 105
11 6 | Peter Adams Co............. .| Lit. ographlc DL (L S, 663. 00
12 7 | E.R.Bulkley, ugent ......... Engraver’s supplies ................ 31.20
12 8| George Merer & Co ...vnvennnnnnfennnn [ 33.75
12 9 | William D). Clark & Co . c...ooou feenan 6 32.50
11 10 | F. Wesel Manufacturing Co.....|...... AO o 172.12
11 11 | James B. Lambie ...... ... ... [...... L 1.50
14 12 | Haislett, Nicholson & Co-evnvniifoa.nn Ao 2,10
14 13 | Ernest Kubel................ ..| Electrotyping bassos ............... 332, 60
14 14 | Western Union Telegraph Co. ..| Telegrams .. . ... ........o..o.oeenn 2.40
-Dee. 31 15 | The Potter Printing Press Co 1 cylinder press, ete 1,706, 95
31 16 ( Pay roll of employees........ Services, Dec., 1893. 2,428.02
31 17 R Moe & Conmnmetvneeaairaanns, 2 lithographie press: 8,325. 00
1894.
Jan. 11 1| Adams Express Co eeeennennnnn.. Freight charges -.............0 oL .85
11 2| G.8. Express Coooomeviinnnaioi]oannnn do . oaiia.. 1.95
11 3 | Ernest Kiibel. .........._.... .| Electrotyping bassos. . 132.09
11 4 | J. Baumgarten & Son........ Engraver ssupplies ........... .75
11 5 | Melville Lindsay ............ do 2.7
11 6 Georﬁo Ryneal, Jr.......... 4.85
11 N P (. 1.20
12 8/ R.Hoe &Co.eemeneni ... . li,ugm\ er s supplles and services . 134, 89
16 9| A.D, Farmer & Co....._.. .| ¥ngraver's snpplies . .............. 182.28
16 10 | George Meier & Co........ PP s 35. 81
19 11 | L. . Schneider’s Son. . Engraver's supplies, etc....... . 106. 00
17 12 | Adams Express 1o . ... ... .| Freight charges ... -.......... 1.95
22 13 | Western Umon Telegraph Co....| Telegrams ................. . .30
22 14 | Charles Hellmuth. .. ........ .| Engraver's supplies ......... 161. 50
22 15 | J. E. Qurley..... .do 5.50
22 16 | W. B. Moses & Son 3.83
24 17 | M. W. Beverudge. . 2.25
24 18 | Peter AdumsCo..ocann..... _ hogra,phlc paper. . 230. 60
25 19 | George Ryneal, jr.......... .| Engraver’s supplies ......... 10.80
26 20 | B. E. Jackson & Co....._.. do 94, 68
29 21 | Edward Kubel........... 1.00
29 22 | Robert Boyd............. 4.90
29 23 | Peter Adams Co......... 199. 25
29 24 f.o..... do ..o 106. 60
30 25 | Henry Lindenmeyr & Sons 84.98
31 26 | Pay roll of employees...... 897.30
3L 27 leeanen do .o 1,700. 49
31 28 | GeorgeMeier & Co . Eugraver s sapplies 3175
Feb. 5 1 | Western Umon Telegraph Co....| Telegrams, Nov,, 1893 .............. .51
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. §.
Geological Survey—Continued.

GEOLOGTICAL MAPS OF THE'UNITED STATES—Continued.

Date No. of R _
(;f] é)nug- voucher. To whom paid. For what paid. Amnount.
1894,
Feb. 5 2 A]fre(l Dolge & Son .............. $17. 48
5 3| Z.D.Gilman ... ... ...l 39.23
5 4| A D. Farmer & Son Type 45. 68
Founding Co.
7 5 | Western Union Telegraph Co. ...| Telegrams, Dec., 1893...... ........ 1.05
10 6 | George Meier & Co........ .| Lever for hand press . --...... . 4. 00
12 7 | Peter Adams Co...... .| Lithographic paper......... 1, 696.20
13 8 | Hanlon & Goodman .. . }mgmvcr s supplies .. - 7.00
12 9 | Melville Lindsay ....... . 1.30
3 10 | Charles Hellmuth . 27.50
14 11 {H. Hoffa..covevun.... 14.10
14 12 | W, C. Newton & Co. 18,02
24 13 | A. D.Farmer & Son'L'ype Found- {. 69.77
ing Co.
24 14 | BB Jackson & €0 oeeueemnennn. 28. 60
24 15 | Melville Lindsay -.... 3.13
26 16} R.Hoo & Coonnnnnnnnn - 1.00
27 17 | Peter Adams Co........ ..1 Lithographie paper......... 683.32
28 18 | Evans & Bartle......... TEngraving map... -........ 225. 00
28 19 | Pay roll of omploy ees. .. .| Services, Feb., 1894 ... ... .. 2,475.93
Mar. 6 1| Charles Hellmuth -..... Engraver's supplics .......... 44 25
8 2 | George Ryneal,jr................[...-.. do oL 11. 65
9 3 | Peter Adams Co........ .| Lithographic paper......... 477. 65
14 4 | Charles Hellmuth ...... Eugraver's supplies ........ 13.75
15 5 | Francis A. Fmmgan. ... Services, Mar.1-15,1804_.._... 26,29
15 6| Henry J. Schaefer ...... --| Services, Nov. 30—Dec 3,1893.. 4.20
15 7 | William D. Castle. ...... Lining box with tin ........ 6. 00
17 8 | Ernest Kiabel .......... --{ Resurfacing copper plates.... 31.25
17 9 | Stephenson’s Kxpress .. -] Freight charges and hauling . - .90
20 10 | Peter Adams Co.......... ! Lithographic paper........... - 284. 68
21 11 | George W.Knox’s Express......| Freight charges and ha.ulmg - 15.73
23 12 | L. H.Schneider’s Son..... .| Enzraver’s supplies ...... 9.33
23 13 | Adams Express Co. R relo‘ht charges . 12.95
26 M4 Z.D. Gilman.......... . Engraver’s supplie N 13.88
27 15 1 GeorgeMeler & Coovnenn ool [ T 11.50
27 16 | LW, Timmons......... .| Services, Mar. 15-27, 1804. . 27.50
31 17 | Pay vol) of emplovees. . ..| Services, Mar.,1894 ......... 4 2,482.77
31 18 | George Lovelace........ ..{ Covering rollers...... ... . 3.00
31 19 § Pittsburg Reduction Co .| Engraver’s ~§llpp'|1(-‘s ...... - 17.51
31 20 | William Gay ........... d 21.75
Apr. 10 1| George Byneal,jr... ... - 26,42
16 2 | Charles G btott & Co.. - 363. 80
19 3| E.E.Jackson & Co..... . 19.92
25 4 | Charles Ilellmuth .... - 7.50
25 5 | Ernest Kubel......... .. T‘lectrotypm g bassos ....... . 26,77
26 6} J. E.Hurley ............ JServices ... ... L.l . 23.25
26 7 | L. H. Scbneider’s Son... Lngraver's supplies ........ - 3.10
30 8 1 Pay rollof employees - Serv;ces, Apr, 1804 . ....... 40 192991
30 .8 1 N : 1 o 2 - 351.06
May 4 1 Remrlacmg copper plates.. 15,62
4 2 . fohogmphm paper. ... 24.75
4 3 Lngxaver 3 supplies 16.94
T 4 o S .90
7 5| 0.8 Etheiﬂ Co..... 2.30
7 6| Adams Express Co ......... .. |.....ido.ooiilolll 1.25
12 7 | Stephenson’s Exprws . PR DY 1 T 1.35
14 8 | Evans & Bartle......... ..1 Engraving maps.......... . 675. 00
19 9 Georg\e Meier & Co... . bupphes ........... 3.00
18 10 Schneider’s Son ............ b ... d 3.25
24 11 } 8. Oppenheimer & Bro . smtchmw machine........ - 70.00
31 12| C. & W.PyleCo ........ . Engravm supplies....... 23.27
31 13 | Pay roll of employees. Servmes, Lay, 1894 ....... - 2,415.8
31 14 | Fred A, Schwidt...... --| ‘Bugraving supplies......... . .35
June 2 1! C.B.Fenton & Co..... .| Covering roller stocks...... 16.10
12 2 .D. Farmer & Son..... Engraver’s supplies ........ 419
14 3 | S.Oppenheimer & Bro .. ... ... .{... .. AO et 7.75
14 4 | Department of the Interior L]thographw 10KS «anolaan 57.50
15 5 . Gilman ........... .| Engraver's supplies ........ 19.49
25 6)...... L R I 3 (V. .33
27 7 | Peter Adams Co Lithographic paper. 195, 24
28 8 | Kvans & Bartle. Engraving maps........ 900. 00
30 9 | William F Jones -.... -| Services, June 1-14,1894.. 38.40
30 10 | Pay roll of employees............ Selvxces June, 1894 ...l 2,175.10
1 54,743.77

e
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. 8.
Geological Survey—Continued.

GENERAL EXPENSES OF THE GEOLOGICAL SURVEY.

JuvLy, 1893,
Date | xo, of
of pay- | 0 er To whom paid. For what paid. Amount.
ment .

July 8 1 | Thomas Mason .......cceeeueean. Services, July 5-8,1893 ............. $5.25

8 2 | Charles Lewis......... ..| Services, July 6-8,1893 ........ 4.50
11 3 | Louvenia Russecll . 5&91’"1(}95 July 1—8 1893 ........ 9.00
12 4 T.E Williard ........... . Servmes, July 1—10 1893 . 19.35
17 5 Quar}t\ermastel s Department, U.'| ¥reld material. -o......... 252.18

5
17 6 o 126.25
17 7 X (U 28.79
17 8 d .| Traveling expenses....... 42,10
19 9 [ Charles Lewis .| Services, July 10-18, 1893 12. 00
19 10 | Thomas MASON . .cnveavanrmrananaliennnn L 12. 00
21 11 Qualzerm'mter s Department, U. | Wents .o 01000 ves 37.08
N

21 b 22 [ ; U 2R PP P, 17.00
21 13 | E.J. I’ullmun .| Geologic supplies .. 13. 32
22 14 W. A, Pate.... .| Topographic sapplies ....... 91.90
25 15 | MW, Beveridge ....... Geolo, ric supplics ........... 12.03
25 16 { Herman Baumgarten ...........fiocoocdoo o aiiiilt 3.50
25 17 | Fred. A, Schnidt ...... . Topogl aphic supplies ....... 5,40
25 18 § Minnie Milligan....... --| Services, July 6-15,1893.._... 14.00
27 19 | Fauth & Coovnnen il . Topographic supphes ..... 62. 50
27 20 | Stundard T'ypewriter Exchange. Geolovlc supplies.......... 2.25
27 21 { T.L.Cole .. PR Publications.... .. 8.00
28 22 ) Charles Lew Services,J uly 25. 3,75
28 23 | Elijah T. Borrgn .............. do ... 4.50
28 24 | W, H. Morrison’s Son.. Publications.....-........... 16. 00
31 251 C.C. Willard........... . | Rent of office rooms, July, 1893. 349. 99
31 26 | T.W. Sbantnn ....... .| Traveling expenses ......... 63.70
31 27 JeeeeeedO oieiie Services, J uly, 1893 . 117.90
31 28 | L. P. Bush S {1 13 TN 65. 00
31 20 ) F.Berger .. _.................foo.o..doLa. 80. 00
31 Pay 10 l of emMployees. o ovaeeaifanedO il 589. 70
31 926. 30
31 805. 30
31 654. 00
31 151.10
31 278, 00
31 817.10
31 589, 10
31 101.10

6, 390. 94

Avagusr, 1893,

Aug. 4 1! Robert Beall..................... $10.25
4 2 | Brentanos ............. 20,70
4 3 | James T. White & Co.. 8.00
4 4 | N.D.C.Hodges ...... .- 1.00
4 5 | James G. Bowen ..... "} Care and forage of public animals . 11..75
4 6 | James S, Topham . ............._. Topographic supplies............... 7.50
4 7 | Richmond and Danville R. R. Co | I'ransportation of assistants - 14,30
5 8(C.D. White....o...o.ooiiiinol. Services, July, 1893 ............ 117.90
5 9 | Northern Pacitic R. R.Co -......| Lransportation of assistants 67,20
5 10 | Chresapeake and Ohin R. R. Co [R5 1 63 60
5 11 | Charles G. Stott.& Co.. ologic supplies 18.23
7 12 | Melville Lindsay .-.. Laboratory supplies... 4.00
7 13 | Fred. A. Schmiudt . .- ’l‘opo 7raphm supplies. . 12.00
7 14 | George Ryncal. u ...................... e mesbanceeiaaaas 137 11
7 15 | Baltimore and Ohio R. R.Co...... ’lmnapm tation of assistants 49R.35
8 16 | Fayctte.R. Plumb...... .| Geologic supplics....ooananens 27.60
8 17 | Charles G. Stott & Co Supplies .. ..oieeiiiiiaiat . 50. 84

1 18 Clii(”ﬁ’w’ Burlington and Quincy'| Transportation of assistants........ 14.95
A% .
12 19 | Lester F. Ward cooocecovnnnonnne. Traveling expenses................. 120,12

' 14 20 | K.J. Pullnan «.....ocooaneaai... Tllustration supplies....... 354,90

16 21 | Pennsylvania R.R.Co ..ovvnnanen ‘Transportation of property . 111.60

16 22 {ooaonn L Trausportation ot assistants 35.25

16 23 | Adams Express Co.............. ‘I'rangportution of property-. 124.18

18 24 Qusdrtermaster 8 Department, U. | Tents. ..o aiiiieiiiiiiiiininnn. 94,69
AL

19 25 | Samuel Springman............... Hauling public property............ 8.40

“
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. S.
Geological Survey—Continued.

GENERAL EXPENSES OF THE GEOLOGICAL SURVEY—Continued.

A UGUST, 1593—Uontinueﬂ.

Duate -
of pay- v?u%];)efr To whom paid. For what paid. Amount.
ment. * .
Aug. 22 26 N?{w York I(_gent-ral and Hudson | Traunsportation of assistants........ $40. 80
River R. R.

22 27 A%h}i{son, Topeka and Santa Fo |...... 5 1 TR 55,49

25 28 | C.Kirchhoff ........coiiiiil.n Serwces, July 1-Aug.19,1893....... 250, 00

25 20 | Willlam C. Day...cocvievmemnnis] coiai@0 e 250. 00

38 30 Ch.xrles Schuchert '_Lravehu expenses. 34.55

28 31| V.Schoonmaker ..._...... Topographic supplies. 218. 65

28 32 | Wilham Ballantyne & Sons. Publications......... 3.20

28 33 | Charles G. Stott & Co..... .| Topographic supplies. . 12.48

28 34 1 Haislett, Nicholson & Co . Geologxc gupplies............... . 4. 00

30 35 | Queen & Co Incorporated ...... Topographic supphes ........... 60. 00

30 36 | Gulf, Colorado andSanta Fe R. R. Transportation of assistants . 11.35

31 37 Services, Aug., 1893........... 80. 00

31 38 do 65. 00

31 39 101. 10

31 461 C.D. White_............. 117.90

31 41 | T. W.Stanton .......... 117.90

31 Pay roll of employees... 589, 70

a1 [ 884.13

31 795. 50

31 661. 54

31 151.10

1| 47 )eceeeedOo i el 278.00

31 817. 00

31 589, 10

31| 60| C.C.Willard ........... 349.99
..................... 8,473, 00

SEPTEMBER, 1893.

Sept. 15 1| Fred A. Schmidt .. cea Topographic supplies ........ $5.10
15 2| 8. Springman......... Hauling public property .. 1.50
15 3 { Stephenson’s Eq €8s . .| Freight charges and h:mlmg. - 3.75
15 4 ]...... [ ) PR [ 0 J 4.15
15 -5 | Jobn C. Parker. ........ Topographic supplics P 2. 50
15 6 | William M. Fontaine . Travelmg expenses. 6.05
19 7 | Charles Schuchert .. ... ... . |..oodo .o iiiiiii e 46.51
19 8 | Pennaylvama R.R. Co . "_l‘mnspormtmn of agsistants. . 28,20
19 9 | Northern Pacific R. R.Co.......1...... g 7.00
19 10 Chcmago and Northwestern R. R.|...... N 18.50

0.
19 11 | Southern Pacific Co .............[... .. Ao aein i 18.35
19 12 | National Express Co.. -1 Transportation of property... 36, 57
19 13 | George Ryneal, jr.........._..... Supplies. .....oo e ol oLt 101. 90
25 14 At(‘lusgn, Topeka and Santa ¥e | Transportation of assistants. ....... 18. 00
25 15| U.8. Express Co................ Freight charges .....evceeneenaan.. 9.15
26 16 | Lester F. Ward................. Traveling expenses 107. 55
28 17 Butlington and Missouri River | Transportation of agsistants........ 8.82
R.R.in Nebraska,

30 18 { Northern Pacific R, R. Co. 33.00
30 19 } Wisconsin Central lines .. 8,00
30 20 | T.W.Stanton......._..... 114.20
30 21 | Pay roll of employees. 570. 60
30 22 do 911.20
30 23 681. 60
30 24 618. 47
30 25 147.80
30 26 269. 00
30 27 790. 80
30 28 571.80
30 29 65. 00
30 30 97.80

5,302. 87
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GENERAL EXPENSES OF THE GEOLOGICAL SURVEY—Continued,

OCTOBER, 1893.

Tate
- of pay-
ment.

Oct.

i
—~OCD DEOECDOR

No. of

et
=S AT TR W

vouecher.

Towhom paid. For what paid. Amount.
Robert Beall.....ovomvvneniiannns Publications. . .oaveeeriniioinaeann, $25. 00
C.C.Willard. . _............. ..| Rent of offices, Sept., 189810100 349. 99
Columbia Phonograph Co. .. .l Rent of phouographs ..... 42.50
C .} Repairing heliotrope .. . 7.50
.- Servives, Sept., 1893............. 80.00
Ttanspoxmhou of assistants . 22,00
(wu}.lfRC(:onrado ‘and Santa Io Transportation of property..... 100.71
L.
Stephenson’s Expross 14.78
Adams Express Co .covenn.- 10.35
................................ . 28.95
Chlcago and Norghwestern R. R. Transporta.tmn of asgistants _...... 30. 80
Jo.
Robert Beall . ..coovnmamannnnaaen Publications. .......ocooieniaa. 39.50
Minnin Milligan .| Services, July 26-31,1893....._.. 10.00
.............. . Services, Sept. 2-30,1893 .. . 50, 00
E.J. Pullmau ..... . .| Geologic supplies............... 5.20
Gottlieb Spitzer (xeologw supplies and repairs . 2.00
Chicago, St. Paul, Minneapolis | Transportation of assistants ....... 22.10
and Omaha Ry.
Cliécago, Burlington and Quiney |..-... 5 22,50
Bnlnmore and Oth R.R.Co 16. 50
...... 426.55
Edwm‘d ‘K palra to instruments. 364.50
F. A.Lucas Traveling expenses. ....... 7.85
Devereux & Gaghan Repairs to photographic tank 11.00
George W, Knox's Express. Freight charges and hauling .. 22.51
Charles Schuchert........ .| Traveling expenses........... 118.87
Henry Bufford........ .| Services, Oct. 2-12,1893 ....... 20. 00
Eugenc Leamy........ Services,July 1-Aug, 31,1893. 75. 00
C.Kirchhoftf .. ... Services, Aung. 21-0¢t, 14, 1893. 350. 00
Ai({;hison’ Topcka and Sants Fe | Transportation of assistant......... 51.75
y- .
Southern Pacific Co.....c........ Transportation of property......... 3115
Heunry H. Bennett ..| Photographic views 6. 00
U.8.Express Co...... -] Freight...oooominiiaians 5. 00
...... L s PO U SR .85
‘Wabash Railroad Co............. Transportation of assistant. 9.50
Burlington and Missouri River |...... 3 6.17
R. R.in Nebraska.
Sackett & Wilhelms.. -of Tustrations....coeeoeaniiioeaenn 20,00
Kirk & Bailey .. Geologic supplies. 4.00
James E. Skinner. Services, Oct. 27,1893. . .75
C. C. willard....... .| Rent of office rooms, O . 349.99
T. W. Stanton........ Services, 0ct.,1893. .. ........ 117.90
C.D. White ........... .| Services, Sept. and Oct., 1893. . 232.10
L.P. Rush .......... . Servlces, Oct., 1893. ...t 65. 00
F. Berge do 80. 00
Pay ro 589, 70
...... 936, 90
...... (10 704, 20
...... do 599,10
...... do 252. 20
...... do . 278, 00
...... do 785. 32
...... do 580.10

7,991. 34
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. 8.
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GENERAL EXPENSFES OF THE GEOLOGICAT SURVEY—Continued.

NOVEMBER, 1893.

Date
No. of . .
of pay- To whom paid. TFor what paid.
Tuent. voucher.
Nov. 2 11 J. W, Powell Traveling expenses
2 2 ......do .... do .
2 3 Warm do
2 L S R | [ ) P A0 e
6 5 Robert. Beall.. Publications. ..................ioa.
7 6 | Fred. A. Schmi Topographic supphes...............
7 7 | Z.D.Gilman Laboratory suPplwq e
7 8 | George W, Plumley ¢ Geologic supplies........o. ... L.
7 9 | National Pross Intelhgen( e Co .| Publications
7 10 | Duluth, South Shore and At
lantié R ]g
7 11 | Chicago, nrlington and Quindy |...... do ool
8 12 | Southern California Ry. Co......j...... AO e
8 13 | Robhert Clarke& Co.............. Publlcamons .............
11 14 | "The Review of Reviews Co......f...o..d0 .oaoiiaiiaiiiaaon.
11 15 { Herman Baumgarten ............ '_Lopogmphxc supplies...............
11 16 E J.Pullman......... .......... 1Mastration snpplies.
11 17 | E.E. Jackson & Co ... ... .. )._.... do wveii
1 18 Geo W.Knox's Expresq .. | Freight charges and hau]
16 19 | Gottlieb Spitzer . .| Geologic supplies. .
16 20 | John C Parker.. .| Topographic supphes
16 21 { U.8. Bxpress Co.o....coaenennn. Freight charges ....................
17 22 | Eimer & Amend........._....... Labgratory supplies ................
17 23 | Fayetto R. Plumb . _........ ... Geologic supplies. .....
17 24 ()mce Specialty Manufacturing | Topographic supplies ..............
17 25 Hawlebt Nicholson & Co..vv..fcenn. O e
17 26 | oo 0 e Ao e
17 27 Stephenson 8 Kxpress ........... Freight charges and hauling
18 28 | T.W. Stanton .........oo.o....el Traveling cxpenses .......
21 29 | Robert Beall ...... ............_. Publications .............
21 30 | John C Parker ....cooeneiaan. Geologic supplies........
21 2 O Eyelets ... o.oocolo...
21 32 ( W.H. M orrigon’s Sou.. -ern-.| Publications........... .
21 33 | Standard Typewriter }u‘zch‘mge Geologic supplies...... ...
21 34 | Chicago and Alton Railroad ... Fransportation of assistants.
21 35 | Chica, 0, Milwankee and St. do
Paul Ry.
21 36 Chimrro aud Northwestern R. R.
21 37 Buﬂmgton and Missouri River
R. R.in Nebraska.
22 38 ) David T.Day........coeoiaaiio..
24 39 | C.D. Whlte .
24 40 j..i @O e
24 41 Charles D. Walcott ......... .._.
24 42 | Fremount, Eikhorn and Missouri
Valley "R.R.
24 43 | St. Louils and San Francisco R.
. Co.
28 44 | E.W.Parker .....ooenvol. ..y el
28 45 | Charles Schuchert. .... .
28 46 { Minnie Milligan ....... . Servu.es. Qct.2-31,1803 .. ...
28 471 AP Fish.............. .| Services, Oct., 1803 ........-.
29 48 | Jano L. Ware............ Services, Nov,1-15,1803 . ...
30 49 | Pay roll of employees ... Services, Nov., 1893 ...........
30 50 ..do ...
30 51 }.
30 52
30 2 N [ e O U
30 Bd Joo B0 e ifeeeedO L
30 55§ O e dO
30 56 |- .. do e eeesdo L
30 57T | F.Berger. ... ..o oideooaodoi il
30 58 1 L.P.Bush....o.o.o..oooo i eaicido il s
30 59 .| Services, Sept. 16-30, 189‘3 ...... .
30 60 Reut of oftice rooms, Nov, 1893_....

Amount.

$32.25
32, 45
41. 75
33.10

40. 60
349.99

7,0383.31
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Date
No of
‘fxfx " (voucher.
Dec 6 1
6 2
9 3
9 4
9 5
9 6
9 7
9 8
9 9
11 10
11 11
11 12
11 13
12 14
12 15
14 16
14 17
14 18
14 19
14 20
18 21
16 22
18 23
18 24
18 25
18 26
18 27
19 28
19 29
19 30
19 31
19 32
20 33
20 34
20 35
20 36
21 37
21 38
22 39
23 40
27 41
27 42
27 43
27 44
29 45
31 46
31 47
31 48
31 49
31 50
31 51
31 52
31 53
31 54
81 55
31 56
31 57
31 58
31 59

GENERAL EXPENSES OF THE GEOLOGICAIL SURVEY—Continued.

DECEMBER, 1803.

To whom paid.

For what paid.

Hally Ballinger Bryfm ...........
Z. D Gilman... ... o.....

J. E. Hurley .
C. Sehneider
M. 8. Mitehell .
Henry Bufford............
Denver aud Rio Grande R. 0.
Clﬁca"o Burlington and Qumcy

R.

Southern Pacitic Co
Mayer & Muller..........
Citazens’ National Bank
Chicago, Milwaukee and St. Paul

Ry.

Denver and Rio Grande Ry......
E, E. Jackson & Co .
Belt & Dyer
Oﬂlce Specialty Manufacturing

. J Lewis
Library Bureat......coveeaoan...
Western Union Telegraph Co .

Willham H. Dall
David T. Day ..
John Moore. ... .....
Stephenson’s Express.
l’ennsylv'mx.z Co......

Chacago and Northwestern E. R.

Jos. D. Weeks. ceeoeniinol.
Ch, Ga.nl(m .......... .

\V C. D
Sonthern Calfornia Ry.
Lake Shore and Michigan Souths’

James M Swank
Minnije Milligan ..
John C, Parker .......

Baltimore and Ohis R. R. Co.
The Johns Hopkins Press
Joln Birkinbine..

Colorado Midiand Ry.
Atchison, Topeka and Santa Fe

Ry.
James T. White.............._...
C.C. Willard..........
Spencer B. Newberry .

.| Geological bormg machine..
.| Services (job)

_.| Publications.
..| Freight charge:
- Tru,nsportatmuo assistants..

.l Publications. . ......o.oeaao..

LBl of exe bange. ..o oo...
.| Services, Aug. 21-Sept. 15,1893..

..! Services, July 1-Sept. 30, 1893 .
.| Services, Nov., 1893
.| Publications................
.| Transportation of asgistant

.| Services, Jul
.| Publications........

.| Rent of ofice roonm, Dec., 1893
.| Hervices, July, 18
. bervmes, Dee., ]893

il

Services, Nov.,1893......ocoveenn..
Supplies . ...l

Services, Qct. 9-21, 1893
Services, Oct. 13-Nov. 10, 189
Transportation of property. ..
Transportation of assistants .

Publications..
Bill of exch&nge ..............

Trangportation of assistants.. .....

Paleontologlc supplies..............
Topographic supplies.....
Telegrams
’_Lrnvelmg eXeNnses. ... ... .
...... do ...

Services, July 1-Sept. 30, 1893.......

Transportation of assistants..
do

...... do

pt. 15, 1803

Publications..

Traveling expeuses
J?ransport.xtmn of assistant;
...... do

Publications. ... ...coeeeiimeoaia.

Amount.

9.00

8, 819. 81
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. 8.
Geological Survey—Continued.

GENERAL EXPENSES OF THE GEOLOGICAL SURVEY--Continued.

JANUARY, 1804,

Date No. of :
of pay- | Cher To whom paid. For what paid. Amount,
ment. :

Jan., 3 1 Robert Beall....coocovinviiaao. Publications. - -.coeeoeceaneinaaan. $111. 00
9 2|eeee@O.oei do........ .. 25. 00

11 3 Ada,ms Express Co . Freight charges 125,90
11 4 | U.S.Express Co....... do...... 79.85
11 5 | National Press Intellige: 0 ..| Publications.................. 9.95
11 6| R.R.Bowker.............cooovoi|ontn 5 . 5. 00
11 7 | Thomas W. Smith ...... Map Cases -..avceanmnaranna.. 79.20
11 8 | Columbia Phonograph Co .-| Rent of phonographs......... 42,50
11 9 | M. Milligan............. .| Services, Dec.,1893 ........._... . 49,00
11 10 Peunsylvama, R.R.Co.. .| Transportation of property .... 7.20
11 1Mt doeein o .| Transportation of assistanta ... 21.00
11 12 Vandaha. Line 0 ereememraeea e - 40,50
11 13 | Burlington and Missouri River |...... 5 NN 51.45
Railroad in Nebraska.

11 14 | Herman Baumgarten............ Rubber stamp, ete...........o...... 1,50
11 15 | Geor; e Ryneal, jr .... Sopplies.........o...oLllL 86,09
11 D Y U R P do . 34,80
12 17 leham Whipple... .| Services, Nov., 1893 ........... - 35.00
13 18 D.T.Dav..oa v iananns .. Traveling CXPENSBS. oo miamrnaann 28.90
15 19 Woodward & Lothrop . Topographic supplies........... 14,62
15 20 | Herman Baumgarten . Supplies......... 6. 50
15 21 | Fred. A. Schmidt ......._ ... ... 000 G PSR Dy S 9. 60
15 22 | 8t. Paul and Duluth R. R. ..| Transportation of assistants.. 25, 50
16 23 { Samuel Sprmgman ....... -.| Haunling specimens ............. 2,44
19 24 | L. H. Schuneider’s Son. ..| Topographic supplies. 1,00
19 25 ..., L T -.| Laboratory supplies . 3.40
17 26 | Adams Express Co......... Freight charges ...........__... . 108.10
22 27 | The Standard Engraving Co.....| Mineral resource supplies .......... 8.00
22 28 | W.B. Moges & S0D8 ~.vr_....... Illustration supplies. ............... 9,00
22 29 | Wagner Free Instituteof Science | Publications._..........._..._....._. 7.00
22 30 | John C.Parker .................. Supplies....oooeeiiiiiiiiiiiiia... 3.75
22 81 [ Pennsylvania R.R.Co........... Freight charges . ................... 29. 69
22 32 [ Western Union Telegraph Co ...| Telograms....ce..oveeecaaeneouean... .57
24 33 | John C.Parker............. .| Laboratory supplies................ 20.50
24 34 | J.B. Chamberlain..... ..| Geologic supplies............_...... 8.45
24 35 | BE.Norris --...-....... .| Publications..............o....... 5.50
25 36 Geor e Ryneal, jr...... .| Supplies . 56. 83
26 37 ullman -............ do. 183. 64
26 38 E E Jackson & Co ... 57.75
29 39 | Edward Kiibel...... ) . . 15. 00
31 Pay roll of employees ...........| Services, Jan.,1894 ... ............. 602. 70
31 A d ...... 1, 068. 00
3 O Y AR [ RO PR [+ R 719,90
-2 I A" 1 5 PR s U S P DY | I S 611, 50
3 N I ¥ 5 DO ;U TN oA IR s [+ SN 647.14
2 N T 1 2% Y [ SRR (RPN s [« S 334,20
3 T U O 1 M) (RPN s (1 SO 835, 20
31 .. R 688. 90
31 F. Berger R L 80, 00
31 49 | L.P.Bush ................ . 65. 00
31 50 | Eimer & Amend... ............. Laboratory su})phes . 5.75
31 51 Otgce Specialty Manufacturing | Geologic supplies................... 1.92
31 52 C.C.Willard..........ooo.iiien Rent of office rooms, Jan.1894...... 349, 99
31 53 | Herman Baumgarten -| Geologic supplies......... .. 3,00
31 654 | M. Milligan...................... Services, Jan., 1894 .. 52.00

1] 7 e N 7,477. 90

FEBRUARY, 1894.

Feb. 3 1] J. M. Springman ......c.c.eenaann. Forage of public amma.ls ........... $18. 00
5 2 | Western Union Telegraph Co ...| Telegrams, Nov., 1893.. 13.69
5 3| ZD.Gilman..................... Supplies................. 124,25
5 4| V. ES86X. uociaiiiimmenicenaannn Services, Jan.18-31,1894.. 24, 00
5 5| A E.Balloch .................... Services, Dec. 16, 1893-Jan. 15 1894 . 32.00
5 6 |Jas.D.and BE.8.Datia.cucnnn..-.. Publications. . 6. 00
7 - Tl Robert Beall ... cooovuiivaioni]uinn Ao eeiiee - 50. 35
7 8 A%hison, Topeka and Santa Fe | Transportation of assistants 32.45
7 9 Da,v'_};d B B Traveling expenses- - ..........._. 27.20
7 10 | Western Union Telegraph Co . .| Telegrams, Dec., 1893..cc.c.vunen... 173
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Absiract of disbursements made by John D. McChesney, chief disbursing clerk, U. 8.

Geological Survey

—Continued.

NERAL EXPENSES OF THE GEOLOGICAL SURVEY-—Continued.

FEBRUARY, 1894—Continued.

Date | o of
of pay- | cher To whom paid. For what paid. Amount.
ment. :

Feb. 8 11 | William C.Douglas.............. Services, Jan. 26-Fel. 7,1894 ........ $11. 00
8 12 | Melville Lindsay «..cooomnanno... Illustration supplies........ . 1.20
8 13 | John C.Parker .................. Topographiec supplies. .. 6.00

10 14 | Henry S. Williams .............. Services -.eavecaeann.n 150, 00
10 15 | E.J.Pullman ... .| Geological supplies. R 12. 50
10 16 | N. A.Poole .._.. .| Mustration supplies 1.40
10 17 | Melville Lindsay «cveeevvnnanin]oaeenn do .ttt 2.34
10 18| E.J.Lewis.coeiaiaiininoon.. Paleontologic supplies. . 1,00
12 19 | Chas. G.Stott & Co ..., Supplies ................ - 12.15
13 20 | John C.Entriken ... ......._.... Laboratory repairs ......... 2. 60
13 21 | The Pennsylvania R.R.Co ...... Transportation of assistants.. 21.00
13 22 | Robert E. Lee Grigsby........... Services, Feb. 7-9,1894...... 5.35
13 23 | A.C.Peale.......... Services, Feb. 8-9,1894 . . 12.00
14 24 | Chas. G. Stott & Co. Geologic supplies ........ 7.50
14 25 | John C. Parker ... Mineral resource supplies. . 1.75
14 26 | Pennsylvania Co . Transportation of agsistants. . 35. 00
24 27 | Southern California R.R. Co..._.f..._.. O weeiiniiaiiees 57.00
24 28 | Northern Pacific R.R.Co........|...... do.ociiiiii 153. 82
24 29 | Pennsylvania R.R.Co........... Transportation of property. 5.18
24 30 | Devereux & Gaghan............. Illustration repairs. ........ 11.00
24 81| Wm.D.Clark &Co...ovennnnn.. Topographic supplies. .. 11.63
24 | _ .32 | Wyckeff-Seamins & Benedict ..| Geologic supplies..... 7.00
24 33 | L. Feuchtwanger & Co........... Laboratory supplies 9.50
24 34 | E.E.Jackson & Co . -| Supplies...... . 50. 84
26 35 | George Ryneal, jr............... Geologic suppli e . 8.68
26 36 | 5. E.Cassino...... Publications............ 5.00
26 0. A.Stevens ... 4.00
26| 38| R.R.Bowker...........oo.oo... 3.50
26 2.50
26| 40| F.Berger.c.oeeooeiieaiun. 80.00
26 65. 00
26 544. 60
26 974. 80
26 650. 20
26 557. 00
26 576.72
26 321. 60
26 754. 60
26 622,20
26 rooms, Feb., 1894 349,99
26 Northern Pacific R. R. Transportation of property. 26,23
26 52 | Bast Tennessee, Virginia and | Transportation of assistants........ 16. 50
Georgia R. R.

26 53 | Robert Beall..................... Publications............ ...l 62.95

Total coonveieiiiianane. R RRIUETTRRLITLTPEPLPLY 6, 544. 50

MARCH, 1894.

Mar. 6 1 | Baker & Adamson............... Laboratory supplies .....ccocacena.. $7.90
2 2 | George R. Seiffert................ Topographic supplies.. . - 2.50
5 3 | W.H. Morrison’s Son............ Publications. ........... . 12,20
8 4 | Herman Baumgarten ........._.. Geologic supplies..... R 3. 60
8 5 | Thomas Somerville & Sons ...... Illustration supplies. . 5.10
8 6 | George Ryneal,jr............ .| Supplies cccounoio.. 89. 84
8 7 | Gustav E. Stechert .. - -| Publications.............. 338. 89
8 8 | Pennsylvania R.R.Co ....... .t Transportation of property. 1.40
9 9 | Chas. G. Stott & Co .......... .| Topographic supplies..... 12.48

14 10 | Melville Lindsay . N do ool 1.76
15 11 | T. E. Williard Services, March 1-15, 1894 24.19
15 12 Cliicahgo, Rock Island and Pacific | Transportation of assistants. 129. 50
15 13 | Western Union Telegraph Co....| Telegrams, Dec., 1893............... .23
15 4., L F T Telegrams, Jan., 1894 ... _. 1.66
17 15 | Stephenson’s Express Freight charges and hauling. 5,13
17 16 | Chas. G.Stott & Co ......... Topographic supplies....... 38.94
i7 17 | Lansburgh & Bro................{... .. O it iiaais 35.40
17 18 | John C. Parker . .| Geologic supplies........... . 1.26
17 19 | M. Milligan... Services, Feb. 15-Mar. 15, 1894...... 43.00
17 20 | A.H. Storer .... Publications for mineral resources. . 9.00
17 21 Nti{adg. California, and Oregon | Transportation of property......... 1.17
v. Co.
21 22 | EEW.Parker cc..oooeooiioi.. Traveling expenses......c.cevuano.. 66.15
21 23 | George W.Knox’s Express ...... Freight charges and hauling........ 22.52
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Abstract of disbursements made by John D. McChesney, chief disbu)"aing clerk, U. S.
Geological Survey—Continued.

GENERAL EXPENSES OF THE GEOLOGICAL SURVEY-—Continued.
MARcH, 1894—Continued.

Date | wo of : : :
O:ué)l?g. voncher. To whom paid. For what paid. Amount.
A}

23 24 | W.Zinsser & Co...oonnnnnianann. Geologic supplies................... $5. 50
23 25 | L. H. Schneider’s Son ... Supplies .......... - . 3.45
23 26 | Adams Toxpress Co ........ Freight charges 68. 45
24 27 | Andrew Renz ..... .e- Dressging geological hamwer . .50
24 28 | Thomas W. Smith Supplies ...... ... ... 73.50
26 29 | Smithsonian Institution ... -} ‘Lransportation of exchanges. 298.17
26 30 1 Z.D.Gilman ............... .| Supplies ............. ... L. 144.11
27 31 | Koch Sons & Co ...ovnooniniienlfilll do ...... cee- 2.75
27 3% | 'W. . Morrison's Son.... Publications. . cene 16.00
29 33 | William F.Porter................]...... 1 S 7.00
29 34 | A.CPeale..oieennrnnn e Services ... .oieoiiiiiiaaa.s 75. 00
29 35 A%hisou, Topeka and Santa Fe | Freight 28.18
29 36 Colo'y;'ado Midland Ry «.vooovieoidonnnnn 2.32
31 37 | ¥. Berger ... 80. 00
31 38| I.P.Bush ... ...l 65,00
31 39 | Richmond and Danville R. R_....] Tmusportahon of as 17.50
31 40 | Pay roll of employees...... .| Services, Mar., 1894 602,70
31 do do 1, 055. 10
31 719.90
31 611, 50
31 497. 80
31 335. 90
31 835. 20
31 do 688. 90
31 C.C. Willard. . 349. 99
31 49 | Robert Beall 7.20

Total oo e s 7,515.43

APRIL, 1894,

Apr. 10 1 | John Birkinbne............. .| Services, Nov. 1,1593-Feb. 28, 1894.. $400. 00
10 2 | George ¥. Kunz Services, Feb. 1-Mar. 15, 1804. . 110. 00
10 3| A CPeale.....o..o..._... Services, Mar. 16-31, 1894 ... .. . 25. 00
10 4 | Columbia Phonograph Co.. ..] Rent of phonogmphs ......... AP 42,50
10 5 | Western Union Telegraph Co . ...| Telo, rams, Feb., 1804 ............... 1.00
10 6| BE.J.Pullman ................... Supplies . veeeviininiieii L 85,95
10 7 | George Ryneal, jr R PR o 59.70
10 8| E. W. Parker.. ....... Traveling expenses.......... 29.93
16 9 | Penusylvania R. R. Co Transportation of assistant. . 8.00
16 10 | Central Railroad and Banking.|...... do ... 7.23

Cu. of Georgia.
19 11 [ Fred. A. Schmidt................ Supphes ........................... 19.38
i9 12| E.EJackson & Co...... ... .looooiido oo 78.00
19 13 | Charles G, Stott & Co -.eovnenil]iaanns do ...................... 1.50
25 14 | William A, Raborg .......... Traveling eXpenses.......oeeeeeanes 32.00
26 15 | Pennsylvania R.R. Co....... -.| Freight charges .. PP, 7.75
26 16 |J.E.Hurley ..................... Geologic repairs «.oaeeiiinnnnoaas 1.50
26 17 | Smith Premier Typewriter Co...) Geologic supplies................... 1.00
26 18 | L. H. Schueider’s Son .| Suppliea .50
28 19 [ Ohio and Mississippi R. R. Co....| Transportation of assistant 17.00
28 20 ) National Press Intelligence Co .| Publications. . .... 12.70
28 21 | B. Westermann & Co............|.oo... {1\ S 4.75
28 22 | Brentanos ............ooi.en P 2 22,80
28 23 | John C. Parker. -| Mineral resource supplies .......... 118 00
28 24 .} Traveling expenses.........cc...... 79. 50
30 25 | Jefferson Middleton ... . ......[...... L R 65 85
30 26 .| Services, Mar.16-Apr.6,1894 ....... 46,25
30 27 -] Rent of office rooms, Apr 1894...... 349.99
30 28 .| Bervices, Apr., 1804 .. ... .. 115.40
30 29 do 576.85
30 30 1,019. 20
30 31 688. 90
30 32 587.40
30 33 363. 20
30 34 436. 90
30 35 799, 40
30 36 543.95
30 37 | ¥. Berger.. 80.00
30 3s | L P.Bush ... 65, 00
30 3% | Sydenham Torbert. . 61.00

6,964, 96

e
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. S.
Teological Survey—Continued.

GENERAL EXPENSES OF THE GEOLOGICAL SURVEY—Continned.

May, 1894,
Date No. of <
of paty- voucher. To whom paid. For what paid. Amount.
ment.

May 4 [ 1| Titus Ulke .cecenmnmccaicnanaa-. Services, Mar, 24-Apr. 9, 1804........ 1[ $75. 00
"4 2 | Charles H. Cherry .. _| Services, Mar. 26-Apr. 9 1894 . ' 22. 50

4 3 ) Chesapeake and Ohio _I.‘rlmsportdtmn of assmtaut. - . 19.50
4 4 | Edward Kitbel Supplies and repairs ...... 143.45
5 5 | The Northern Distillery Geologic supplies. .. 21.25
7 6|Z.D.GImMAN «vveieiinii i Supplies............ 173.49
7 7 | Western Union Telegraph Co ...| Telegrams, Mar., 1894 8.48
7 8| U.S. Express Coueenenrennnnnn. Freight charges ........... 22.55
8 9 | T. Hudson Willis .... .| Servicos, Mar. 26-Apr. 7, 1894 . 25.00
7 10 | Adams Express Co - .| Freight (.ha.rges ............. 43.10
11 11 | Mellville Lindsay.... Ilustration supplies. 1.50
11 20 EJ. Pullman. .. oooeenioniiiiiicfiaaaas do........... 2.75
11 13 | Cutter & Wood........ Geologic supplies............ . 14.75
12 14 | Stephenson’s Express . .| ¥reight charges and hauling - 5.11
16 15 Pennsylvam.t R.R Co. .| Trapsportation of assistant.. - 9,24
19 16 | N.D.C. Hodges ..L... Mineral resource supplies . . 5.50
19 17 George N. Rider ..... Publications............. . 6.00
19 18 | L. H. Schueider’s Son Tlustration supplies. .50
19 19 { John C. Parker ...... . Goologic supplies........ 1.85
19 20 | Theodore H. Johnson ......_..... Sex vices, Feb.24-Apr.9,1894 . 95, 00
19 21 | Thomas Somerville & Sous gogmphm TEPRIrs. . ... 11.65
19 22 | Eimer & Amend . .... oratory supplies . 5.30
22 23 ) E. . Jackson & Co .. . lllustratlou supplies. 23.70
22 24 | B.'W. Clarke......... -] Traveling cxpenses. . 15,30
21 25 { E.J, Pullinau . Repairs and supplies. 8.50
21 26 | Z. D, Gilman .. Supplies, ........... 132.56
25 27 | William Kerr.. Geologic supplies. 8.00
31 28 | John C.Parker ...... S Ouieen eeeens 55. 00
31 29 | Herman Baumgarten .. Mineral resource supphes - .75
31 30 | Baltimore and Ohio . R. Co . ... ’lranspormtlon of assmtam, R 17.%5
31 31| C.D.White.......... . bervu'es, May, 18 e 119, 20
31 32 { F.Berger ... 80,00
31 33 | L. P, Bush . P 65. 00
31 34| C.C.Willard . _...... . .| Rent of office rooms, May, 18 . 349, 99
31 35 | Pay roll of employees.. .| Services, May,1894........... .- 596. 30
31 86 |icecnn A0 eeimrenenn B IO A0 ceeeo.. | 1,392.00
31 37 |oaeenl do ... .do .. 579.20
31 b11: 2 P do ... do . 442,80
31 29 ... do ... .do 323.60
31 40 ... dn . .do 451 20
31 41 (... do... .do .. .. 826, 20
31 42 )...... AU cee e s R 562.10
TOtal <ot e et 6,762.62

JUNE, 1894,

June 4 1| David T.Day..cuceieiennnann. Traveling expenses ...............- $19,45
13 2 | Northern Pacific R. R. Co. .| Transportation of property . g 7.42
13 3 | Pennsylvania R.R. Co. N o O i iimaea s .2
13 4 | William Kerr.......... .| Geologic supplies. 24.00
14 5 | Photo-Engraving Co .. | T)lustration supplics. 6. 50
14 6 Jd.Karr......... ... .| Topographic repairs. . 18.00
14 7 ( E.J. Pullman...... .| Supplies.............. . 170.15
14 8 | Charles E. Muaroe............ . Analyses of 20 rocks .........o.. 168, 00
14 9 | Western Union Telegraph Co....| Telegrams, July, August, and Sep- 3.47

tewber, 1893.
14 10 ... 5 Teleﬂramq Apr, 1894, ccooainiol 15,58
14 11 } Department of the Interior. -] Tllustration supplies. - 294. 85
14 12 | ¥ranklin & Co......... Geologic supplies. .. .75
15 13 | E.W. Parker-.. Traveling expeunses. 12,30
15 14 | Departinent of the Intc Topographic supplie 6.15
15 15 )., L U (R dO il 64,40
15 16 q...... do ..... .| Mineral resonrce supplies . 6.00
15 17 | 7Z.D. Gilman . Laboratory supplies -.... 11.98
18 18 | Cutler & Wood . Geologicsupplies .. . 28.56
19 19 { Abraham Lisner.............. .| Topographic supphes ...... 10. 40
19 20 | Baltimore and Ohio R.Re Co .....| Transportation of assistant . .. 11.00
25 21 | H C. Hunter.........o........ .| Original drawings ......... . 126. 00
25 22 | E.J. Pullmau . _| Mustration supplies. 98, 50
25 23 [ Z. D, Gilman......ooiieniiaiaa... Supplies .......... 259. 57
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Abstract of disbursements made by John D. McChesney, chief disbursing clerk, U. 8.
Geological Survey—Continued.

GENERAL EXPENSES OF THE GEOLOGICAT, SURVEY-Continued.

JUNE, 1894—Continued.

pare | No.of To wh a For what paid Amount
of pay- K o whom paid. or what paid. mount.
mSn{. voucher. !
June 24 24 | Thos. W. Smith ... INustration supplies. ............._. $12.25
21 25 | C.E.MUNToe ...cuvmmneninnnnnn. Analyses of phosphates . .- 75. 00
27 26 } Baltimore and Ohio R. R. Co Transportation of assistan 39.25
27 27| C. L PO Traveling expenses......... 34,91
30 238 | W.F.Roberts ...... ....i Remodeling typewriter ...... 53.50
30 29 | TheodoraJohnson ............... Services, Apr. 20—June 14, 1894 112. 50
30 30 | C.E.MUnroe .......coccuenenannn Analyses of specimens..... 15,00
30 31 | Lester ¥. Ward ..._.............. Traveling expenses..... 42.30
30 32 | L.P.Bush _... .---| Services,June,1894 ._._... 65. 00
30 33 | Titus Ulke ... Services, Feb. 1-Mar, 6, 1894 . 75. 00
30 34 | Pittsburg, Cincinnati, Chicago | Transportation of assistant ........ 18.85
and St. Louis Ry.
30 35 | Pay roll of employees Services,June, 1894 ................. 576. 85
30 : . A0 oo 1,820. 70
30§ BT (eee-eido e dO L 560. 40
30 428, 60
30 428. 60
30 387. 40
30 799. 40
30 L L1 543.95
i Elizabeth A. Balloch.. 27,1894 50. 00
30 44 | Lotz & Bro........... N Geolonlc supplies......... 50. 00
30 45 | Columbia Phonogmph 0 .| Rent of phonographs ....-.... - 42.50
30 46 | C.C. Willard............ .-| Rent of office rooms, June, 1894 .. ... 349. 99
30 47 | Joseph F. Pago..-..coveeena .. Geologic supplies......co.ooaanan. 20.60
B 7,966. 30
Abstract of disbursements made by J. 8. Diller, special disbursing agent, U. S. Geological
Survey, during fiscal year 189394,
Date
" | No. of . : ; s
nfm}})sz voucher. To whom paid. For what paid. Amount.
1893.
July 24 1| Andrew Miller ........... .| Subsistence. ... ............ $15. 00
Aung. 1 2 | James Storrs ... -{ Bervices, July, 1893 60. 00
3 3 | L. A, Miller. Tield expenses 19, 50
9 4 | L. ' W.Bunnel -.do ... 20. 00
15 5| LA Miller--........... do el el 3.00
16 6] L.M. Kaiser ............ O e 18.00
16 7| P.P.Hudson .........-. B U R 15.85
20 8 | Thompson & Kellogg.. Ldo ol 6.25
29 9|J.C.Young.....a.oo-.. R 12.30
Sept. 1 10 | ¥. B.Hooselkus......... o i 15, 50
2 11 | L. M. Kaiser ........... A0 e 15.25
4 12 | Andrew Maller ......... I (PR 10, 50
6 13 | William Mooper........ B0 el 6.50
7 14 | P.Reichhing - ooooieemeen QO e 6. 00
7 15 | James Storrs ........_.... Services, Aug., 1893 .. ......... 60. 00
11 16 | J.S. Diller...oo.....o.... .| Traveling expenses........_.. 112.80
12 17 | Charles Tait......._...... -| Field expenses................ 19.15
28 18 | Bass & Dunning.......... 1 (s A 14.87
Oct. 1 19 | H, Clineschmidf... .. .... 7.50
2 20 | John Gleason............. 3,50
3 21 | James Regan .. 4,25
5 22 | W. McCormick 9.00
10 23 G. Stephenson R 20.00
16 24 | G M. Lowry -coooneieemicenieecfoeeaendO e 26.88
18 25 | 3.8 Diller ...l .00 do ..l 95.19
18 26 | James Storrs ............. Services, Sept.,1893 ........... 60. 00
19 27 | J.B.James .cocenniiaaanns .| Field expenses........coceveeaen 15.50
24 28 | Palace Hotel.....oovuoenoinrcuann]uanan L T 8.00
31 29 | James Storrs ............. .| Services, Oct., 1893 . ........._... . 60, 00
Nov. 8 30 | J. 3, Diller... Traveling expenses feetenae 99, 10
8 31 |...... do ..... .| Field expenses ........... 157.95
Dee. 6 32 | James Storrs ...eooivienieiiai)iaaeido il 97,87
1894 5 33 |-en.. dO et Servmes, Nov., 1893 «eevreeaiicennnnn 54.00
Jan. 4 34 | J.S.Diller......c..ocoii ool Field expenses ...................... 60. 00
31 35 ([ . Bradley -cueuerercianrranfineeac@0 ciamei i i eaaeanaan J11.00
B4 03 7 ) RO P 1,220.21

15 GeoL——15
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Abstract of disbursements made by C. D. Davis, special disbursing agent,

ADMINISTRATIVE REPORTS

Survey, during ﬁscal year 1893-°94.

U. 8. Geological

JuLy, 1893.
Date No. of
of pay voucher To whom paid. For what paid. Amount.
ment '

July 12 1 { Hardrader & White ..........c.. 1horSe. coe i e iaaaaaas $100. 00
12 2 | M, R, Campbell......_.__. Traveling expenses ........ 30. 50
12 3| W.C. Mendenhnll ........ do. 21.10
12 4(J.E. W, 9.20
12 5 ...... do .. Field expenses. 6.10
17 6 | V.Schoon Buckboard.................. 107.00
19 7 | C. Willard Haves ..... Traveling expenses......... 36.15
19 8| W.Lindgren.......o.ocoiiiis caifannnnn [ T 63.75
19 9| ArnoldHague ......coooovvvenafiaicdo el Ll 17.25
19 10 | T.A. Jaggar, jro..oceeeeenoaeeaanaido oo 46. 25
19 11 | Thomas Parry. ..covoeiamonanii|iaeaiidO eoiiiniaiion cie, 5.79
19 12 | CyrusC.Babb .. ..o iiifeee e O i 24,25
19 13 | Frank Hollister --..-vn.zvoesns|oensoal0 oo oceenes 31.05
19 4 ) B W.Turner. ... ccoeomeicvnecwnfeaecaad0 ooie i e, 42.25
19 151 T.NelsonDale....cooeeniimeneecidiccodo i iiiiiiiaaiana, 39.39
19 16 {-en--. do. coeiiiiiiaan "Field expenses 4.17
19 17 | T J. Morrison .......... Field supples . 63. 40
20 18 | John R. Biering......... Pasfurage ..... 22.00
20 19 |...... 1 2ROt B 1 1 Vo - 70. 00
20 20 | F.C.Ballard..............ceaeac] Thorse. oo i ainaans 100. 00
20 21 | Fred. A. ¥ieldmg ......coooecaal T horse. coovenaiciiineinans 65. 00
20 22 | G. W.Sinder........ 225. 00
20 23 | Harmon Cleaveland. 80. 00
20 24 | J.L.Oakes........ - 275. 00
21 25 | William B. Lloyd ..... .{ Supplies..... 172.20
21 26 | Highsmith & Winter. .. .| Shoeing, etc ........ . 27.55
21 27| G. K. Gilbert ........... Traveling expenses. ........ 30.75
21 28 |oooeoido. o do 286. 00
22 ¢, 29 Roberr. T, Hill 9.00
25 80 | OscarToss.............. .| Photographic supplies...... 13.90
25 31 { Geo.H. Eldridge........ .| Traveling expenses 39.47
25 82 | OttoKetelsen........... Supphes 91.90
25 33 | J. 0. Conrad & Co..oovvviiaiiifo . do 38.58
25 34 | Geo. H. Eldridge...... Field cxpenses. 89,45
25 85 | U. Willard ITayes ...evnveumeeans]oon do 66. 13
29 36 | A.T.Elliott .c....ovunnnn- .| Hauling 2.50
29 87 | James Forristell ; Supplies 9.10
29 38 | Walter IT. Weed. . Traveling expenses. 38,10
29 89 | Louis V. PIrrson . ...occpovevecnaafoaenns 3 L= S 63. 35
31 40 | Williamn Hallock - Services, July 1-27. 1893..... 100. 00
31 41 | George H. Ellridg Services, July, 1893 255, 81
31 42 | Bailey Willis . do . 251.04
31 43 | Arnold Hague 337,00
31 44 | G. XK. Gilbert . RPN PRI s 1+ SN 337,00
31 45 | N.H. Darton. . -ceevnveenncnnenenfoee e cdOcveneni oo 134. 80
31 46 | T. Nelson Dale...c.-vavneeeiannnfeanaido.oonn 168. 50
31 47 | Louis M, Prindle ....ccvvvevenenrfenne.do.onnn. 40.32
31 48 | H. W. Turner......... 151. 60
31 49| 8. C.Chaney . ....cvvvveciacincaifeeneiido ciiieiiiiiiiiaiaan 50. 60
31 50 | E. H. Shuster. € 101. 10
31 511 d.8.Diller ... ccvemeiiminacfeanaa@O i 202. 20
31 52 | Walter H. Weed....._.coovemniafeenn@Oaniiniin coiiieans 151. 60
31 53 | W. Lindgren............ 151. 60
31 54 | Pay rull of employees. .. 955. 30
31 306. 81
-2 L PO ¢ R T P 273.01
31 57 | C.R. Van Hise.....oouvensnvseomaloanefl0 cooeinneasananaans 260. 00
31 58 ( C. Whitman Cross .. 168. 50
31 59 Iff ..., 120. 00
31 60 | H. F.PhillipS....oevnieevcnncmane]eacndo e, 60. 00
31 61 d expense! 213.85
31 62 . Saddle 60 - cnvrereraraarenas 64. 50

...................................... 7,027.22
AvgusT, 1893.

Auvg. 2 1| Arthur Keith......cccoomaiiio.t Traveling expenses... ........... . $41.10
2 2 | C. Ellet Cabell .. d . 20. 05
2 3 | Isaac Munroe..-........ . 18.80
2 4 | Pay roll of employees... . 152, 28
1 5 | Charles Perry ............ . 52,26
2 6 | James Deagon .. . 438,55
2 7| W.S. Bayley ... . 130 00
2 8| J. M. Clements .....coccmuuu. reesarere. 104, 00
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Abstract of disbursements made by C. D. Davis, special disbursing agent, U. 8. Geological
Swurvey—Continued.

AUGUST, 1893—Continued.

Date | xp, of : :
ofn 1;]&1{- voucher. To whom paid. For what paid. Amount.
Aug. 2 91 Charles 010F.-.oaeeeemnanen .. Servwes, July,1893..........o....l. $75. 00
2 10 | J. B. Woodworth.... wfemmmedO 50. 00
2 11 | J. Stanley- Brown .................... 136. 96
3 12 | Louis M. Prindle . - 'lravellng eXpenses.... ... 22. 86
3 13 | R. B. Dodge ......... . Servmes, July, 1893.......... 40, 00
3 14 | Wilham B [0 13 R R [ 50. 00
3 15 | Ben. K, Emerson .-..............l....odo ... oLl 130. 00
4 16 | Charles D. Walcott. .. .| Travellng expenses. ......... 17.63
4 17 ) W H. Frith...._._.... .| Bervices, July, 1893.......... 44,51
4 18| A.J.Steele. oo vueoi L do..... ... 46.45
4 19 | Pay roll of employees............|......do..._. 232,90
4 20 | M. R. Campbell ..... 257.11
5 21 131.29
5 2 e Y L 15.81
5 2 O T Lo 51.93
5 24 | John A Udden..................} Services, July, 1893.._......... 95. 00
5 25 | L. V. MceQuiston . -..ooooocoo oo doaa ol o 30,19
5 26 | 8. W, Whittaker .-..............).....do. ..o oLl 50. 00
5 27 | E. B. Mathews .............................. 60. 00
5 28 [...codooneeaiiiioiiceao | Travelng expenses. ... ... 64,00
5 29| C. Whltman Cross.. ..ol do ...l 65, 65
5 30 | U, Laughlin | Sapplies... .. ....... ... ... 14.95
5 31 | Pittsburg and Lake Superlor ...... Ao e 9.73
Iron Co.

5 32 oo, QO e ceeeeaann Subsistenee. e e oo oo 28, 02
8 32 | G. K. Gilbert . .| Field expenses........c..ocoooaoooo. 14. 55
8 34 | 'W.8 Wilson . .| Services, July, 1893......._......... 60. 00
11 35 | John Harb. ... iaeiiien ol O .o 60. 97
11 W.H. Utterback. ...... N do..cuan... 30.62
11 J. E. Wolft -1 Traveling expenses 42,45
1 w Lmdgren -| Supplies.. 34.78
1 do ) [ L 40,34
11| 40| Goldberg, Bowen & Lebenbaum.|...... L 45.10
11 Highsmith & Winter Shoeing, 646 ocvrenam e 24, 50
11 42 | H.W.Tarner................ .| Field expenses. ... ..ccucuuinno.... 86,17
1 43+ W, Lindgren . - do 68 50
12 44 [ R. E.Dodge... 34,44
12 45 | Yeger- lalmage Mercantile Co. .. 17.56
1 46 | Chassell & Quick .. 11.08
14 47 | Charles S. Prosser....... 52. 00
15 48 | J. B. Woodworth.._..... 30.73
15 49 | ‘I Nelson Dale.....__...... 48.77
15 56 | Louig M. Prindle........... 20.87
28 61! G. K. Gilbert.............. 61.05
28 177 2 IR ; U 11.30
28 |52 2 R T 4.45
28 54 . 30. 89
30 55 | Frauk L. Beuepe .| Field supplies 28. 00
30 56 | William Foden . Supplies.......... 74.78
30 57 | J. B. Woodwortl .| Traveling expenses- 30. 64
30 58 | W, A. Brent.. s 3,49
30 59 ( Frank Sharon ........c..........] Hireof team .. ..occcoeieniaaninan. 19. 50
30 60 | A.T.Elliott .............ococ. {Haoling .. ...ooiiiiii..n. 7.50
30 61 | W.S. Bavlev... Traveling expenses................. 53 51
30 62 | Walter . Weed. Field OXPOenses. - . .oaaccueerannmmaae 22.20
30 63 } Arthur Keith... .. Ao C il e 93.53
30 64 | C.Whitman Cross.........o....)oooo.d0aeoiiiii il 102. 58
30 65 | C. Willard Hayes. .......oooeo i} e ii@0 ciiiiiii it 159. 88
30 66 | M.L.Frost - .....cooueianaan. .-| Pasturage,eté ... 10. 80
31 67 | C. Whitman Cross. .| Services, Aug.,1893................. 168. 50
31 68 | W. Lindgren ... do 151,60
31 69 1 H. W, Turner.. 151. 60
31 70 | «N. H. Darton . 134. 80
31 71 | 8.C.Chaney .. 55. 00
31 721 WL, Turner . 21. 45
31 T3 i......do....... 35. 00
31 74 ) T. Nelson Dale.. 168. 50
31 75 | L. M. Prindle . 50. 00
31 76 1 W.H. Weed ..._ 151. 60
31 77 | J.Stanley-Brown 151. 60
31 78 | C.R. Van Hise.... _......._. 150. 00
31 79 } Pay r oll of employeces 232.90
31 (U [N [ R 281. 60
31 81 ...... do ......... 309. 00
31 82 | G.X. Gilbert ... 337,00
31 83 | Arnoid Hague. 337.00
31 84 | George H. ldndge 227.40
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ADMINISTRATIVE REPORTS

Abstract of disbursements made by C. D. Davis, special dzsbursmq agent, U. S. Geological
Sur ve_/—Contmued

AUGUST, 1893--Continued.

Date | yq. of . . .
ogl £§g~ voucher. To whom paid. For what paid. Amount,.

Aung 31 85 | Bailey Willis ........c.oovvnna.nt Servxces Aug.. 1893, ... ........... $252. 70
31 86 P::m{I roll of employees ..-..-.....|......do ... ... ..., 955. 30

31 87 elsou Dale.cooeimonnnin. .. Travelmg 5.9 (22 (T T 27.33

31 88 eeeeidO i Field expenses...........o.o..oo.... 1.36

31 89 | J.B. Woodworth ....... Traveling eXpenses...ooeeeouonen.-. 50.00

31 90 | R.E.Dodge.....cccvenieennnon e Field expenses. ......ooooccuieneao. 40,00
8,160.79

SEPTEMBER, 1893.

Sept. 4 1! John A.Udden.......c.ocivuanne Servms, Aug., 1893................. $130. 00
4 2| W. H. Anderson do 115. 00
4 3|J.E Wollt..... . 85.00
4 4 | G. K. Gilbert .| Field exp nses. 22, 65
4 [ 3 I do .... A FOrAge. .ol 24.24
4 6 Payroll...... Services, Aug., 1893. . 180. 00
4 7 | C. K. Leith..... Services, July 1- Aug 8.37
5 & | C.R. Van Iise.. '.l.‘mvelmg OXpenses- - 169.77
5 9 | John S, Meudenlmll Supplies . ... .. ..o 52. 67
5 10 | G. Q. Smith ... ... Services, Aug.,1893................. 25.00
5 11 | Charles ()ley ....... [ O 75,00
5 12 | Argene Chartrand ......ocooienefaeeaidO cvimmeinei o i 50.00
5 13 | Charles Perry. cceeerniiimvnani]oeencalO oo iiaiiiiiciiaas 60. 00
5 M| W.S. Bayley-coovovieiiiitiinnscnea o0 i e 135. 00
5 15 | J. Morgan (,lements 1 108.00
5 16 [ T.W.Read &£ CO-vvnnrrnnnannen. bupphes ........ 38.80
5 17 | M. R.Campbell .. ....ooooaio. Field exponses .. cceeeeenninonnnen 137.12
[ 18 | HoW.Parner..coooceecvecmiencdennan. L PRI 69,77
7 19 [ W, H. Utterback.................| Services, Aug., 1893.. ... .......... 50. 00
7 20 | Johm Hart ... ooooeiiiiiiiin e eeeaadO o i 70. 00
7 21 | A.C.Thomas.. . Subsmtem, ...... 3.85
7 22 | G.K. Gilbert. Field evpenses. 3. 50
7 b2 2 DY ; [ SN RP NPT ¢ [ SO, 37.35
9 2 Wllllmu B.Clark ................] Services,Aug., 1893........... ...... 100. 00

11 25 | Ben. K.Emerson ......ocooaave|eaeceado oo il 135. 00
11 |- 26 | RoE.Dodge. oo oovimaiaeaono . Travehng OXPENSES. o eaeeneanaann 46.98
12 27 | C.Willard Hayes oo ovvoeonnanae. Field expenses. co.oeveeeenaninnnn. 66. 87
13 28 | Frank Leverett.. - Services, J uly—Aug., 1893.......... 260. 00
13 29 ! E.B. Mathews _.......cooevuiaan. Services, Aug,, 1893 ................ 60.00
15 30 | W.L. Wilson .... do oo 60. 00
15 81 { S.W., Whittaker __.._....ocooiiiiiloeei @0 cicin i eeaas 50. 00
15 3L B ST 531 [+ SRR BRI | (s S 202. 20
15 33 | C. Wintman Cross ............... Tield expenses. .....o.o..oooiiaan. 102.99
19 341 C R.Van Hise................._. Travelingexpenses - .c.....ooomuann. 105. 62
19 35 | T. Nelson Dale. .. PR . d ...................... 21,44
20 36 | Charles D. Walcott . S U 76.01
20 37 | John S. Mendenhall. ... .........) SubSiSteNnco. ... ..ceeeeraaana. 52,37
20 38 |......doaiiillos e ¢ L 12. 50
21 39 | George I1. Barton.. Trav elmg EXPEUSEBrrnnnnnnan 75. 95
21 40 | W. S Bayley.ooieeamenemeannnn|onnnns Q0" eeann. 73.37
21 41 A. C.Seuss ..... .| Boarding ... .. 23.00
21 42 | A.J. McDonald Feeding stock . 9.00
21 43 | Spencer, Mayn & Subsistem o . 79.51
a1 44 18 1 16. 07
30 45 Servmes, Sept., 1893 . 146. 07
30 48 | Payroll. .. oo iiiaieeaant [ 1 180. 00
30 47 . Services, Aug. 1-14, 1893 16.00
30 48 George ......... Services, Sept., 1893 . .. 220. 20
30 49 | G. K. Gllbelt ..................... d 326. 00
30 50 | Arnold Hague. 326. 00
30 51 | T. Nelson Dale. 163. 00
30 52 | W, T, Turner .. 40. 00
30 53 | H W.Turner.. 146. 80
30 54 | Walter H Weeqd . 146. 80
30 55 | W.L. Wilson .... 60. 00
30 | 56 | 8. W. Whitaker .. 50.00
30 ) 57 | A.J.Steele .... 60. 00
30 | 58 do 60. 00
30 59 60. 00
30 60 60. 00
30 61 | L 50. 00
30 62 | C. Whitman Cros: 163. 00
30 63 | Bailey Wilhs ... 244, 60
30 64 | Robert T.Hall .................. 144. 00
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Absiract of disbursements made by C. D. Davis, special disbursing agent, U. S. Geological

Survey—Continued.

SEPTEMRER, 1893—Continued.

ot pay- vgl‘:h%i' To whom paid. For what paid. Amount.
ment :

Sept. 30 65 | Pay Tollee.eeeeccinainnanennncnnas Services, Sept., 1893 ...... cermnenaas $1,071.20
30 66 | C. Whitman Cross .. .| Field expenses ............. - 95,17
30 67 | Moore & Peak...... Pasturage ......-c.cevaenns . 11.80
30 68 | G. K. Gilbert .. _.._. Field expenses........_. ... B 3170
30 69 1...... do e d 2. 90
30 70 | P. Warner & Sons 34.26
30 71 | W.Lindgren.. 118. 40
30 72 | Pay roll..... . 229. 20
30 73 .Davig....... -« 30. 00
30 74 | J.B. \Voodworth . - 50.00
30 [ I [ -.| Traveling expenses..-...... 67.91
30 76 | H.W. Turner ....... Field eXpenscs...-ceeveaan.. 58.97
30 77 | Payroll....... _.| Services, Sept., 1393......... - 257.00
30 78 | N.H. Darton..coueveeneececrronn|oennns [ NN crereeanenaeann 130. 40

1) ¢ R 8,132.08
QCTOBER, 1893.

“Qct. 3 1 Andtew C. Lawson..cceenannann Field expenses. ..-.c..o.vmaemuieaaa, $69.08
3 2 TR U e ..| Services, July 1-Aug. 21, 1893.. 165. 00
3 3 CharleQPalache ....... .| Services, July 1-Aug. 8, 1802, 00000 66. 00
3 4 | T. L. Ransome ..... .| Services, Aug., 1893.......... . 42.00
4 5 bharles S. Prosser.......coceeeoafvonnn- [ 1 . 88.00
4 .| Traveling expenses ........ . 11.53
4 .| Services, Sept., 1893 ....... 125.00
4 .| Services, Sept.1-9,1803.... . 16. 00
4 . Servwes, Sept. 1893, ... R 200. 00
4 L e 5 1 ¢ 25.62
4 Robert T. Hill ...... - 'lravelmg OXPenses......... 23.756
5 12 | G. K. Gilbert.. Field expenses ....... 67. 66
5 13 | Lonis M. Prindle Traveling expenses. 50. 06
5 14 | J.E. Wolff ... .d 73.35
5 151 L.H.Davis .......... 59.77
5 16 { Payroll............. 276. 80
7 17 | G. K. Gilbert....... 115. 00
7 18 |.-.-.. dO ............. 30, 00
7 19 oo @O e 13.85
7 20 | M. P Campbell ..... . 114.94
7 21 | R. K. Dodge..-...... . 27.40
7 22 | T. “Teleon Dale...... - . 49.87
7 23 f....do .. oo. Field eq:enses ........ - 40
9 24 Legendre & Rochon .. Supplies . cvoaaiiniaiaiian . 24.38
9 25 | F. H. Xearney & Co .. R P d .................. - 13.25
9 26 | John JTart cooeeonoo... . ices, Sept., 1893...... . 70. 00
9 27 [ W. H Utterback O P 1 i . 50. 00
9 28 e a0 e bervmes, Oct. 1-3, 1893. . . 4.84
9 29 | E. B, M‘zthewa ........... Services. Sept., 1893...... . 60. 00
9 30 | Charles Perry ...... do . 60.00

10 31 | H. F. Phillips .. 60. 00
10 32 | Charles Oley . 75. 00
10 33 | W. 8. Bayley ..... 121.25
10 34 | Aleck Longlade. .. 21.00
10 35 | Charles Rean ....... 17.50
10 36 | Arsepe Chartrand .. 82. 50
10 37 | W.S.Bayley.....-.. 67.84
12 38 | Cyrus C. Babb ...... 24.75
12 _ 39 | Ben K. Emerson .... . Servmes Sept.,1893....... 130. 00
12 40 | J.E. Wolff.......... ..| Field expenses ........... 9.54
12 41 | Charles S. Prosser ...............l...... 5 L . 70.50
13 42 | C.Whitman Cross ..o ovvvnnnfecceaa@Omennniiinnaninnn.- 87.88
14 43 | ¥rank Leverett.................. Services, Sept.,1893....._. 130. 00
17 44 | Thomas Parry -..... .- vaelmg exXpenses. ... ... 21. 00
19 45 [ W, Lindgren.......... ..| Field expenses ........... 44,14
19 46 | James R, Thompson .. ..| Services, Sept., 1893....... 50, 00
24 47 | G. K. Gilbert.......... ..{ Field expenses ........... 18.00
24 48 L., [0 T, do 35.75
24 49 (...... do .. .26
24 50 | A.C.Peale....... Ser\'lces Sept 1893, 12.00
24 51 | W, & L. E, Gurley . Supphes. .- 3.05
24 52 George H. L]dmdg - - Travelm €XPenses...-..- 21. 50
24 53 | ..o O i Cash for expenses .. - - 27.90
25 54 Waltcr H.Weed................. Traveli mg expenses.--.... 86. 80
25 55 | Charles D, Waleott ... o...-0 |eeeens [i! 92. 66
25 56 | Frank Hollister.................{...... do 21.85
26 57 [John Hart o....oooooaioilLl. Services, Oct. 1-6, 1893 11 29



230 ADMINISTRATIVE REPORTS

Abstract of disbursements made by C

. D. Davis, special disbursing agent, U.'S. Geological
Survey—Contmued

OCTOBER, 1893—Continued.

Date | x, of . .
of pay- | o cher To whom paid. For what paid. Amount.
ment. : :

QOct. 26 68 | George H. Eldridge -...ceeua.....| Field expenses ................. $120. 05
26 59 | HHW.Tarner . ... c.ooeeeeaevnnns] coeeafloaonioioan s 136.71
26 60 | Arnold Hague «.oeevmennmna. .. Tra,vehn exXpenses. .. 25.95
26 61! W.H. Weed....coeuee coanoaia.. Cash paid for services .. 30.96
28 62| W.H.Frth. (ooveneniaal Services, Ovt. 1-15,1893. . 29.03
28 63 | Arnold Hague co--cvveoveenninan. Field expenses.......... 141. 32
28 64 [-ae... do .o Traveling expenses. .. 8.05
28 65 )...... o R P [ 1 6.00
31 66 ) Fritz bolu.ekmd feetmearaaan Services, Sept. 19-Oct. 31, 1893 56 00
31 67 | T.Nelson Dale..moc-o aaaeavo.os Services, Oet., 1893...... .. 168. 50
31 68 | W, Lindgren «.ceeenaiaiiaifiaenns L 151. 60
31 69 | LLH.Dav1S oo ocvenimiiiaeiins]iaenns O el 30. 00
31 70 | J.B. Woodworth «.ae. o oooomiiafoanans do.l 50,00
31 T W.T.Tarnor . c.ooo v iiiiiia]enean, do.. 45.00
31 72| HoW. TurbDer. .. ..... _.oooeeoifaeanos do -. 151.60
31 731 C.Whitman Cross . -.......oocoifumenas do.. 168. 50
31 74 | J.8. Diller......-. do.. 202. 20
31 75 | Walter H. Weed .do 151. 60
31 76 | Cyrus C.Babb ....... .do-- 84.20
31 77 | Pay roll of employees ..do.. 1,241.70
31 78 | Geo. H. EMridge--.-.coneeumcinacfoenne- 5 (L 227.40
81 79 | Bailey Willis .. .evneninieniiaaa]ennne L T, 252.70
31 80 | Arnold Hague - oo -vovreeemenaccc|eeenn. Ao e 337.00
31 81 | GRE.Gilbert. ... .o iieanuac]onnnn do..oiiiieaiea, 337.00
31 82 | Pay roll of employees...........]...... 1 1 R 232.90
31 83 | T.A.Jaggar, jr ..o vveueiimcncnnnn Traveling expenses.....c.c.c.evvnu.. 27.85

Total ..ot iee e i iceeieeiaaecaaaan 7,701,31

NOVEMBER, 1803, >
Nov. 1 1| George H. Eldridge....ccceouen.. Field expenses v........ PR, $5. 0

1 2 d. Morgan Clements .. _......... Services. Sept., 1893 ... 104.00
1 8| 8. W. Whittaker .......c..ooo.o.n Services, Oct. 1-27. 1893 . 43.55
1 4 | W. L. Wils0n .- cevneonoiinnunonn. Services, Oct., 1893. ..... 80,00
3 5| C.R.Van Hise...... it 150. 00
3 6 | C.K.Leith ........... 41,25
3 7 | Pay rbll of employees 283.86
3 8 | JohnHart............ 32,90
3 9 | Cyrus C. Babb .... 10,70
6 10 | Frank Leverett..... 130. 00
6 11 | Ben K. Emerson . 105, 00
6 12 | William B. Clark . 3 125.00
6 13 { Robert T. Hill .. Services, Qct. 1-20 1893 . 102. 00
8 14 .H. Davis ..... Traveling expenses. . --. 54, 49
8 15 | N.H.Darton. . ..ooooiovianionne Services, Oct.,1893._.. 134. 80
8 16 [ J. 8. Diller-..ooeuoiiianiaennn Services, Sept 1893, ... 195. 60
8 17 | N.S.Shaler ... ..ocoioeet Servmes, July 1-Nov. 1,1893 400. 00
9 18 | W. Lindgren........oooo.aiion Ficld supplies ............. 60. 00
1 19 | C. Wlllmrd Ha) es. ----| Field expenses -._...... 190.39
11 20 [-ee-ndo ool . Tru,velmg SXPONBeS - - - - 39.20
11 21 C.C. H'l 68 s 10.10
11 22 | M. R. Campbell 89.47
11 23 1 G K. Gilbert...... 25. 55
11 33.34
11 152.50
11 49, 00
11 do 28.75
11 28 | Charles Rean ..... 49.19
1 29 | H. F. Phillips... 57.10
11 30 | Aleck Longlade . 60,00
11 31 | J.Morgan Ciements 104 00
1 32 | Charles Oley._....... 75.00
11 33 ( W.S.Bayley...... 90 00
n 34 | Charles Perry ...... 58.06
11 35 | John S Mendenhall. 102,19
15 36 ) G. K. Gilbert. ........ 1.26
18 37 | Joseph Sellwood & Co.. 10,86
18 38 | Joseph erkpa,tmck .. 12.60
18 39 | T.H. Kearney & Co . d . 17.13
18 40 | Frank Sharon ........o.o.o.oooet Hire of team and hauling.......-... 13.50
18 41 { C. Whitman Cross............... Traveling expenses. -... 63,15
18 42 L., O wee e e Tield expenses........ 74.93
22 43 | H.W. Tartter. ..o ooaeioooidia o 1 G RO 114.05
22 44 | C.R.Van Hise -........ooniioideaaa, 5 38.30
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Abstract of disbursements made by C. D. Davis, special disbursing agent, U. 8. Geological
Survey—Continued.

NOVEMBER, 1893—Continued.

Date No. of
of pay- |- oucher To whom paid. For whai pald. Amount.
ment )
Nov. 23 45 | H. W. Turper....... . Tra.vehng expenses. .
23 46 | J. Morgan Clements. ..d
24 47 | N. H. Darton......
30 48 | H.\W. Turner...
30 49 | W. L, Turper...
30 50 | W, Lindgren ..
30 51 | T. Nelson Dale. .
30 52 | J.B. Wondworth . ..
30 53 | Pay roll of employecs
30 54 4.iidOo o
30 55 Harry Landcs e
30 56 | Alfred TI. Bronks.
30 57 ; Arthur Keith.....o...oovnaniai..
Total coenennnii i
DECEMBER, 1893.
Dec. 2 1 | Pay roll of employees............ Services, Nov., 1893 .............. .. $130. 87
2 2 1 Goorge H. Eldrndge. ....c........ Tield expenses ....... .- 10. 00
2 3| L. B. Mathews..oceamuoianaaaon Traveling expenses .. 70. 26
5 4[| C K, Leithe oo oenoiiaouiians Services, Nov , 1893 . . 40.87
5 5| L. K. Morrow... d - 52.06
5 6 | H.F. Phillips..... - . 57.00
5 7| C.R.Van Hise..... .. .- 150. 00
5 8 | J. Morgan Clements . 76.00
5 9 | George H. Williams .| Services, Sept. 24-Nov. . 165. 06
) 10 | W. 8. Bayley -.... .1 Services, Nov., 1893. . 75, 00
5 11 | Pay roll of employees............[.. .. do..ooiiennan. . . 96,82
6 12 %’» Goodrich ..-.... RN F- . 44.90
6 138 M R, Cawpbell..... ... ... f...oido Lol . 90.95
6 14 | R.C.Hamilton .................. Boardmg stock ......... - 21.17
7 15 | Jogeph Douthit ... ... ... ... Traveling expenses..... . 4.44
7 16 Athur Keith..... [RR PO 4o .. 44. 05
7 L [ PO s .-..] Field expenses ......... . 142. 08
8 18 I‘rank Leverett..... .| Services, Nov.,1803._... .- 130. 00
8 19 | W. Lindgren ....... | Field expenses.......... 82.90
9 20 | C. Whitman Cross.. Jeseen- [ 32,45
13 21 } Joseph Stanley- _Brown. . .| Traveling expenses..«. 125.23
31 22 | T, Nelson Dale . _..... Services, Dec., 1893 ... ... B 168, 50
31 23 | Walter H. Weed.... . d 151. 60
31 24 | Harold B. Goodrich... - 50.00
31 25 | H. W, Turner ........ . . . 151, 60
31 26 | W.Lindgren..._...... . 151. 60
31 27 [ W. T, Turner....... e .d . 45.00
31 28 | J. B. Woodworth ... ... . 50, 00
31 29 | 1. M, Buell ..... Services, July 1-Dec. 9, 18 . 80.00
31 30 | T, Nelson Dale . ..| Field expenses ...._........ 1.15
31 31 | K., Hamilton --| Boarding pubiic ammnls ...... 25.00
31 32 ) C.K.Leith..__ ..| Services, Dec., 1893......___.. 38, 50
31 33 | W.8. Bayley....-... T |1 65.0¢
31 34 1 C.R.Van His6 . coenrnoeriomrnsonenns Ao i . 150. 00
31 35 | James R. Thompson .. -.| Bervices, Oct.. 1893 . - . 10. 00
3 36 | J. Morgan Clements. . ..| Services, Dec.,1893. .- .. 100. 00
31 37 | Pay roll of employces . d e 2, 016. 70
31 38 f...... L 1 1,154.10
31 39 } Willham B. Clark ........ 75. 00
B Y €18 S O DN 6,125.78
JANUARY, 1804.
Jan. 3 1| Isaac Monroe............... ... Traveling expenses........ccoceeen-n $19.90
6 2 | Louis V. Pirsson .....eo.ooieooi|onnnen do. i 55.05
6 3§ W.C.Mendenhall......... [ . L L . 23.15
6 4 | H.W.Turner............. . Bxeld BXPENSOS . -caecamnennnnanan 109. 55
9 5 | George H, Williams ...... _| Services, Dec., . R . 55. 00
10 6| F.B. MOTIOW ceomvveininencnafinnne- A0 ool - 63. 60
10 7 H_F Phllips ... [ P 1 .. 60, 00
10 8 | Samucl Storrow -} Pasturage, elC eoeaeaiins . 21.50
16 9 | Jno. 8. Mendenhall [ Supplies . ...t . 460
16 10 | Steininger & Co. Rent of boats... 12.00
19 11'} Frank Leverett...... .... .| Services, Dec., 1893 ... .cocoool..l.s 130.00
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Abstract of disbursements made by C. D. Davis, special disbursing agent, U. 8. Geological
Survey _/—Contmued
JANUARY, 18%4—Continued
Dato No. of
olflggf vouc'her. To whom paid. For what paid Amouunt.

Jan. 22 12 Andrew C.Lawson.............. Services, Nov., 11-Dec., 31, 1593.. ... $30. 00
22 18 [eeceedo ooiiiiil. .| Field expenses 25,50

22 14| W, Lmdgmn N A0« 63.15

22| »« 15| H.'W.Turner... Traveling expenses ................ 116. 50

22 16 | James McPherson.. .| Pasturageand hay.................. 51. 00

23 17 [ James R. Thompson. Traveling expenses. 41. 00

30 18 | H. W. Turner....... -| Field expenses.-.... 20. 00

31 19 | W. Lindgren..._ .| Sorvices, Jan., 1894. . 155. 00

31 20 | Walter H, Weed . ....do. 155. 00

31 21 | H. B. Goodrich. P N 50. 00

31 22 | H. W, Turner o 155. 00

31 23 | Pay roll of emyloyees. ...........[-..... 5 £ 1,179. 60

31 DL & L Y do .. 2, 061, 50

31 25 \Vlllard 8. Robbing..............f oo 5 88.71

31 26 | J.B. Woodworth.............._..l...... 13 50. 00

31 27 | T.Nelson Dule..ooveieaiiii|oa.. P 144. 44

31 28 | C.M. Harlan. ... Pasturage .........ooooiiiiiiia., 26 00

31 29 | Geo. I Barton -«eevvnneenoo. ... Traveling expenses................. 30.76
Total L. et ee e 4,947.51

FEBRUARY, 1894

Feb. 6 1| Willlam B. Clark ....ooooooaa. . Services, Jan., 1894 .. couiiininia.... $50. 00
6 21 C. K.Leith..............oooi]oaiae, A0 et e e 37.75
6 3| F.E MOITOW comveeenmanaicmaann]oeeon do .ol 62,40
6 4| W.S. Bayley ..ol do..Toeoaaan 80. 00
6 5 | ¥rank Leverett. ..ooeeceoueemnoaloe i do........ 130. 00
6 6 | R. C. Hawilton ... ..| Boarding stock .. 25. 00
7 7 | Bailey Willis ... Travelnl ¢ expens . 9. 90
9 8 ! N. B.Dunn....... - Pasturage and feedmg e 69, 38

12 9 | Walter IT. Weed.............. .. Field expenses.......... - 60. 55
12 10 | Samuel Storrow. ...o....o.oo... Pasturage and storage. . 57. 50
12 B O | Y . do. ool 11.50
12 12 ..., N P & 26. 50
13 13 | W. Lindg ..| Field expenses.... ... ............ 56. 30
23 14 | I.M, Buell... ... -.1 Services, Dec. 10, 1893-Jan. 10, 1894.. 62. 50
23 15 | L. H. Davis._....... ..| Services, Feb. 5- 7 1894 ...........L. 5.00
23 16 ‘\’arrpn Upham ..| Traveling expenses................. 73.50
23 171 . 8. Diller....o.o.oooii ol {3 L 25.75
28 18 | W. Lindgren...... ..| Services, Feb ,1804. ... 140. 00
28 19 | Frederick Koch........__. .- Pastumge ............ 117. (0
28 20 | Spence, Mayn & Heitman Lo Bupphes .. .ceeiiiiiii e, 28,27
28 21 | Benepe. Owenhouse Co ... ..| Field material ..................... 55. 20
28 22 | W.B. Benham ......... ..| Repairs to tents... 5.30
28 23 | T. Nelson Dale....... ..| Services, Feb.,1894._.... 127.78
28 24 | R. E.Dodge ... .... .| Services, Feb. 1—14 1894. 15.00
28 25 | J. B. Woodworth ... ..| Services, Feb., 1804... ... 50, 00
28 26 [ Harold B, Goodrich. Services, Feb.1-15, 1894 26.78
28 27 | Pay roll of employees. Services, Feb., 1894 . 2,192, 00
28 281...... do s & 1 1, 065. 80

2 ) 4, 666. 66

MARcH, 1894,

Mar. 7 1 | ¥rank Leverett.....-............ Servwes, Feb., 1894 . oo $115. 00
7 2| W,S. Bayley...ooan.nnn. 75.00
7 3| C. K. Leith... 36. 37
7 4 [ F. E.Morrow R 58. 20
9 51 R.C. Hamilton........ Pasturage ............... 25. 00

14 6! C.R.Van Hise........ Services, Feb., 1894 230. 00
14 7 | Samuel Storrow ...... Foraging, etc 19. 00
14 8| N.B.Dunn ........... eennne do -..... 9. 00
14 9| W, Lindgren .| Field espenses..-..-uoeueeauiianann 67.75
17 10 | N.S.Shaler ............. Services, Nov. 1, 1893-Feb. 28, 1894 ... 400. 00
19 11 | George H. Barton. Services, July 17 2 52. 00
19 12 | Max Reimer .._... Services (;ob) 4,90
2 13 | George H. Eldridge . Traveling expens 109.93
23 14 4...... 5 ............... -| Field expenses ... 1.10
24 15 | John S.Mendenbhall ...... Field supplies ._............... 7.25
30 16 | 'F. Nelson Dale . ......... Services, Mar., 1894 144, 44
30 17 | J. B. Woodworth . do 50. 00
30 18 | W, Lindgren.....ceeoveaaaiiaiaa, 155. 00
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Abstract of disbursements made by C. D. Davis, special disbursing agent, U. 8. Geological
Survey—Countinued.

MAaRrcH, 1884—Continued.

Date No. of . N ' t paid A

o[fl‘lg:{- voucher. To whom paid. For what paid mount.
Mar. 30 19 | C.R, Van Hise...........o..oo.. Services, Mar., 1948 . . _..... ... $270. 00
30 20 | Pay roll of employees...... [N QO o 1,179. 60

30 I O ] B L 2, 421. 50

30 22 { LM.Buell...... Services _...veoiiiiiiini e, 77.50
30 23 | R. C. Hamilton Boarding stock ..-enevvmenaaiaa Ll 25, 00

B0 1 € N 5,553. 54

APRIL, 1804,

Apr. 2 1 | George H. Eldridge ......ovoaann. Traveling expenses................. $67.57
3 2| W.Lindgren........... .| Field expenses. . .c..ovenecn.aun 103.75
5 3 | George H. Williams ... .| Services, Fob, and Mar , 1894 80,00
5 4 | Frank Leverett........ - Services, Mar., 1894 ... .. ... . ... .. 135. 00
5 5 | Henry Bufford............. .| Services, Mar. 1-14,1894 ... _... 24.00
7 6 | Max Remmer............. .| Services (Job) ... oceeaiols . 41.30
i 7 | ¥.E. Morrow .| Services, Mar., 1894............ R 59. 40
7 8 | C. K. Leith.. ...do. 21. 50
7 9| W.S, By, 1ey ..... 50. 00
7 10 | Fred. A. Fieldi - - Buckboard and I 75. 00

14 11 | George H. Eldudge ...... Field expenses 51.50
14 R I DU 3 [ P QO i . 29.28
14 13 | T. Nelson Dale. .| Traveling expenses.........- 48.76
14 14 [ A Bishop. . ... ........ .| Pasvurage, etc............... 61.00
14 15 ) Thomas H. Lowe ........ .| Pasturage and hay........... 63. 2
14 16 | W.H. Weed ............. .| Traveling expenses.......... 39.00
16 17 ) J R Barelay. ............ JFOrago. c e - 36.00
16 18 | Samuel Storrow ......... .| Pasturage, etc.....cooeoii.... . 19.00
20 19 | Max Reimer... ..._..... S Services ....iaevieaiiiiiiiians 24,50
23 20 | C.R.Van Hise........... -| Iraveling expenses........... . 83.31
23 21 | W. Lindgren............. . Field expenses-......coovaean.. . 77.30
30 22 | C M.Harlan............. .| Pasturage, etc...........o..... . 74.25
30 23 \V Lindgren............. .| Services, Apr., 1894 . 148.30
30 24 | George H. Williams . _. [ R 3 . 75.00
30 25 | . Nclson Dale. ... --.. Ao e 131.87
30 26 | J B. Woodworth. . .do . 50. 00
30 27 | Pay roll of employees do . 2, 319. 60
30 28 |.....- 5 P O [0 R A4 1,120.15
L4 1 ) R 5,118. 56
May, 1894,

May 4 1| F.H. Knowlton..coveiniaennnne Traveling expenses. .....c...c..o..-. $70,19
4 2 | R. C. Hamilton -| Forage, Apr., 1894........ ... . 25. 00
4 3 | C.R. Van Hise. .| Services, Apr 1884, ..ol 180. 00
4 4 | C. K. Leith..... do . 47.25
4 5 | J. M. Clements. .. 46. 00
4 6 | F. E.Morrow .......... 63.30
4 7 { Frank Loverett........ 115. 00

15 8| W.S. Bayley........... 11.07
15 g Geor%e H.E 55. 96
15 10| T.B. Byrd .oeencnnen 23.21
15 11 [ W Lindgren......... 51.70
15 12 | Charles S Prosser ... .- 20.45
15 13 [.---.- [ . 'lr'welmg expenses 3.31
15 14 | A. Bishop, sr -| Pasturage .. 24. 00
15 15 | Al Buford Services, Mar. ., 1894 5.81
15 16{......do ....-... -..| Services, Apr., 1894 ...... - 60. 00
15 17 1 W, S, Ba.vlev ......... it 8¢. 00
16 18 | Andrew C. Lawson .. 50, 00
21 19 [ Henry Bufford....... .e- 30 00
23 20 | Samuel Storrow....._............ Pasturage 11.50
21 21 | H. W. Turner........ Eraveling expenses ......... . 109. 00
24 22 1 J.B. Woodworth..... 21. 14
30 23 | T.Nelson Dale....... 131.87
31 24 | W.Lindgren......... 153.40
31 25 | Pay 1011 of employees. . | 1,166.70
31 26 |......40 ceiieeies . . 2, 395. 80
31 27 | J. B. \Voodworth - . 50. 00
31 28 | Arthur Keith............. ... 37.80

Total «ooeereiaa 5,089 46

he,
7
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Abstract of disbursements made by C. D. Davis, special disbursing agent, U. S. Geological
Survey—Continued.

JUNE, 1894,

ofpuy- | Xo-of To whom paid For what paid Amount
mggg- voucher. o whom paid. r what paid. mount.
June 6 1 $60. 00
(] 2 32.00
6 3 94. 00
6 4 150. 00
6 5 Genrge H. V\Tﬂha 125. 00
[] 6 | F. E. Morrow ..... 68. 25
6 7| 1. M. Buell ...... do 50. 00
6 8 | Hatold B. Goodrich......cas ... Services, Feb.16-Mar. 15,1804 . ... .. . 47,40
6 9 [ T. C. Chamberlin................ Services,J uly,1893-Apr. 1. 1884 . ..., 270. 00
6 10 | James McPherson............... Pasturage 45, 00
(] ‘111 R, C. Hamilton.................|...... [ 15 T . 25.00
6 12 | Charles S. Prosser.......-..ec-u- Field expenses ... ...coeimoiiiaan. 9.70
6 13 {...... 3 Y VO Traveling expenses. . cees 4, 65
7 14 | W. Lindgren..acceeeecnaeevnnnan Field expenses .-......... 63. 55
18 15 . C. Chamberlin. ............... Services, Apr.2-Junoc 16,1894.. .. 110. 00
19 16 | John A, Udden. ...coevoeeaaaa.. Services, June 9-14, 1804... cee- 25. 00
20 17 | N.H. Darton. .- .covommvareannn.. T ravelmg ©xXpenses. ... 61.96
20 18 | Georgo H. Kldridge.......ceuen.- Tield supplies, efe. . .cocereeeonanaa. 66.56
20 19 | Frederick Koch....eovevaunnaane. Pasturage, Feb. 12—Mﬂy 81,18%4..... 96.42
25 20 | A, Buford ....... .| Services, June, 1894 ................ 28 00
26 21 | Samuel Storrow Pasturage and storag 11.50
27 22 1J.8. Diller ...... Tra.veling eXPenses. 25.10
29 23 | C. Willard Hayes ......ceveeevnnfereean@Oenoaanninn ... 39.05
30 24 | J.B, Woodworth. ........o.u.. bamces, June, 1894 . 50, 00
30 25 | R. A. T. P’enrose, jr...cceeecacferuaadOoonneaiooooo P 150 00
30 26 | Froderick Koch. ... .ococvnouaea. I’asturage, June, 1894 .. ... .. .. ... 27. 00
30 27 | C. Willard Hayes. -ce.oeevvennnn. Services, June, 1804... .. ... ....... 131.90
30 28 | H. W, Turner... QO oo 148,30
30 29 | W, Tandgren .. U 148.30
30 30 | T. Nelson Dale ........coueueannn . ceen 137. 36
30 3l | Pay roll of employ €88 - oo O e 1,129, 15
30 32 (...... do. ol PP PR s s SO VP 1,368.10
30 33| F. E.MOTIOW.cnn e vnrvenncnmanafenaeadl oo 62, 40
30 34 | J. Morgan Cloments........coaoufoeeoaido ol 104. 00
30 85 | C.R.Van Ti8e. .. .- - oononemvmmnfoanoe @0 oeooieeiimaee et aiaaanans 200 00
80 36 | C.8.Prosser..... cocoooveininansfermead0 ool 72.00
30 37 | T.J. Roberts & Son....ceevneimrafoareadOcieneni i, 216. 35
30 38 | T.Nelson Dale...... Traveling eXpenses -.......co.eun-. 9. 86
30 39 | James Bondurant. .| Field subsistence................... 21.16
30 40 | C, M. Harlan... 42 mules.......... 260. 00
30 41 [ R. C. Hamilton. .| Board of stock....... 25. 00
30 42 | Frank Levereth....oovoooaeaaono. Services, May and Ju . 220. 00
30 43 | L. Nelson Dale. ...cvoonennnnnns Field expenses...cooeevennannnnenan 8.87
Total. e e e 5, 997. 89

Abstract of disbursements made by James W. Spencer, special disbursing agent, U. 8.
(Geological Survey, during fiscal year 1893-'94.

JuLy, 1893,
Pate 1wy of

0; ggg- voueher!|® To whom paid. For what paid. Amount.
July 8 1| Theo. H. LOWE. .. vuveeacnrennn- Forage $55. 00
8 2 | 'W. H. Roby & Co N . o .. 16. 65

8 3] B. 0. Paulsen............. .1 Repairs 25.70

8 4 | E.D. Sommers & Bro.... .| Subsistence .--.... 7. 60

8 65 1/T. M. Bannon «..cooneoooL.lll T rewehnﬂr expenses . 20.00

8 6 Ji do 64 00

8 71C.C.Bassett .....oooooooiiiiifeeen O il 28.25

8 8 | William H. Herron.......cooeeifooeci@0 coien i i iiaieiaana, 53.40

8 9 | Joseph Macfarland ..............]oceiidOo coiii i 24 25

8 10 | James W.Spencer...........oooufeceead0 cooiiiiii i 67.95

8 11 Frauk Tweedy ..... A g o J P 30. 35

8 12 0ceeendO ieeiniineeiiieviaaaee...] Field czpenses......oanen..-. 36.30

8 13 . 41.50

8 14 TField supphes. 43.27

8 15 Field expenses 15.75

10 16 do . 43.92

10 17 do . 19.70

10 16 | Robert A. Farmer...... do . 117.92

11 19 { Frank Tweedy ....ccoeemaeininaalvannnn L PR 41.96

11 20 | H. A. Coffeen & Son...... ' Fien supphes e . 113.76

14 211 BE. M. Douglas......oocooaaao... Field expenses ...ocuvneiecannanaan, 75.53
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Abstract of disbursements made by James W. Spencer, special disbursing agent, U. 8.
Geological Survey—Continued.

JULY, 1833—Continued.

Date | yg of : . s
of pay- voncher To whom paid. For what paid. Amount,
ment -

July 14 22 | Alex, C. Barelay............ «---| ‘Traveling expenses.......oc..oounu. $38.75
15 23 | W. L. Griswold ......... R do .-........ 12.25
15 24 .B.Corse ...... 25.75
15 2% | R.C. McKinney 84.25
15 26 | William S, Post .. 107. 50
15 27 | George 0. Glavis, jr.oceecuoooonn)iooodo oo Ll 84.25
15 28 | P. A Regan & CO-......... 241. 38
18 29 | Southworth, Grattan & Co......|......do - ...... 22. 00
18 30 B. M, Doug]as ............ ..} Field expensea .. 159. 45
18 81 | Paul Holman .- .| Traveling expenses. 13,50
18 32 | R.U.Goode..... a 90. 00
18 33 | Charles B. Green....... 85.25
18 3 W &T.E.Gurley ..............] Instruments.................. 16.00
20 3B P.Fee....o.cceeeriniaeinnean. | Forage..coooveiniiiiaennan... 25. 40
20 36 | Hahn & Bruch ..................| Subsistence.....c............. 29. 50
20 BT J.CMason & Cooeavnnnnnnieeai o doooiiiiiai i, 22. 60
20 38 | R. 1. Cunningham...............| Field material................ 245. 50
20 89 | A Christenseén........ooovviuaoofoand0 ooiii i 100. 00
20 40 | Coflin & NorthrupCo -..coceeenny oo QO eeeee e 150. 00
20 41 | Southworth, Grattan & Co ......| Field supplies . .............. 110.67
20 42 | John T Oldham & Son..... 60. 85
20 43 foeeeoedO e 29.47
20 44 ' R.B. Marqhall 41.45
20 45 | E.T. Perkins, j 123.15
20 46 | M.P. Henderson 73.77
20 L Y £ R BRPRRIR s Lo SO 74. 80
20 48 | ... 5 U P PPN s (s S S 59.40
20 49 ; Thomas C.Nelson ...............| Traveling expenses........... 66,90
21 50 | F.E. Fellows . ocooinone e foeeenn@O ciee e 22.75
21 51 | William H. Herron eoeeeo v e i@0 cieieniiiiiiannaeo.. 27.25
21 52 | Charles ¥, Urquhart.............|...oodo oo, 90. 00
21 53 | Wesley Pratt ........ 14.55
21 54 | W.T.Griswold .. ........ 37.85
21 55 { H, E. Clermont Feusier ... . 17.60
21 56 | Mary C. Mahon . Semces July, 1893 33.75
25 57 | Ida K. Townsend .| Field supphm e 76.22
26 58 | C.C. Bassetb. ... .| Field expenses...........cceun.n. 190.25
25 59 | R.B. Marshall ... do 44. 30
25 60 | Willinm H. Herron . 57. 80
25 61 | E. M. Douglas ..... 109.73
25 62 {...... do........ 60. 10
25 63 | 1.C, Elhott . 16.55
25 64 | W.J. Lloyd 78. 80
25 65 { I. Piper ... .. 8.75
25 66 | Robert A. Farmer ...............| Field expenses...... _.......... 63 15
25 67 | T. M B{mnon ......................... 26.97
25 L Y o AT SRR ¢ 1 SN 36.79
28 69 | H.F. Xoung &Bro oo iedo e 27 00
28 70 M.D.Jordan ... i eee @0 e 46 50
28 71 | HoG. Pinkston ..o...ooooovooo diiiiidO i ieieeaeeeeas 21.57
28 72 [¥.C.Standish ... |oo.doo il 19. 00
28 73 | R.U. Goude ... do ... .. 95. 20
28 74 Hmuphnes & Co -1 Field supplies - ................. 325. 08
28 5 1...o..do ... .| Fieldmaterial .................. 100.00
28 76 {J.H Bdglor Transportation _................ 10.00
28 77 i R. 0. Gordon .| Lraveling expenses............. 112,20
28 78 | R. Balfour Robertson. ... {...... 1 .................. 29. 36
28 79 | Thomas . Nelson .. ... c.oooili i 80 e iea e 14.50
29 80 | L. R. Crocker.... 32.06
29 81 | Schwartz & Raas - 128.85
20 82 | Thomas J. Keyser 20,35
29 83 | W. L. Griswold . 83.10
20 84 | .....do.... .. 18.35
29 85 . Carbisle 72.20
20 86 W 11ham H. ferton . ..o oo iaeee@O0 el 75.70
29 871 C.H.odanes ... ... ... | Forage. o ccoieieiiiiaiaia 126. 00
31 83 | G. W. Hale ... .. e aeeeeeeaeaaa 5. 40
31 83 ) 8. Marks & Co............ Trield supplxes ...... 27.10
31 90 [ R.S. Holland............... .| Subsistence..........ceemiai.. 75.00
31 91| Payroh.... ...... ... Services, July, 1893 483. 48
31 92 de 338.17
31 93 261.24
31 94 262. 89
31 95 367.37
31 96 293. 82
31 97 242.68
31 98 {. 251.20
31 99 257. 90
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Adbstract of disbursements made by James W. Spencer, special disbursing agent, U. 8.
Geological Survey—Continued.
JuLy, 1893—Contmuned.
Date
of pay- vo“];%ﬁr To whom paid. For what paid. Amonnt.
ment, .

July 31 100 | Pay 1011 ......................... %ervmes, dnly, 1803, . cecuiiiiaia..- $255. 16
31 101 . do ... 323.83
31 102 |...... du .- 709,12
31 103 |......do.. 284. 80
31 104 .do . 217. 09
31 105 -do 245. 00
a1 106 do ... 404. 30
31 107 | H. E. Clermont F er 48.90
31 108 | k. 1. Newcll ............ . 168. 50
31 109 | C.HLStoRe covevnvniiamninnnnaliaenando ool 84,20
31 110 | Redick H. McKee .. . 77. 54
31 111 | Willard D. Johnson .............|......do oo L. 10.50
31 112 | J. B. Cannon........ .| Trav. ulmg expenses. 7.85
31 113 | W. L. Reed... -] Field supplies ...... 19. 85
31 114 | Vaux & Coe.cvnnnrnreiinaainan. Tield expenses........ 31.42

Total .o i iicmaaaen 11, 265. 03
AuUGusr, 1893
Auvg. 4 115 | Hahn & Bruch.oao.eooooooiiooll Subsistence......oo..ooioiiiiiias $34. 50
4 116 | A. B, Williams. . - 400 - 18.75
4 117 | H. R.Crocher......... .. 26,19
4 118 | Southwick, Grattan & Co S DY 1 S, 9.99
4 119 | A. P. Davis . 112.35
4 120 { VLI Newell . 253. 60
7 121 | K. T. Perkins, i 71,70
7 122 | Robert A. Farmer. 60. 36
7 123 | R. C. MeKinne; R . 107.88
7 124 | W. T, Griswold . .. R .- . 43,37
7 125 | Milton Marshall._....... ..-| Pasturage ... - 6. 45
7 126 | Southwick, Grattan &Co -..| Field supplies _..... - 7144
8 127 | A.H. Thompson ......... ...| Traveling expenses. 104.75
18 .- [LT S, 48. 10
19 22 25
19 11.00
T 3 o [y 46. 30
23 E.M, I)ouglas 118,42
23 C. C Bassett..-... 85,73
23 134 | Robert A. Farmer 49.95
23 135 | T. M. Bannon ..... 107.80
23 136 | Frank Twecdy ... . .- 64.17
23 137 | Redick H. M¢Kee. deaenido ool 27.95
23 138 ' J. H. Conrad & Co ... 712
23 139 | Churchill & Wooley . eeedo ool 28 55
23 140 | Humnphries & Co. . - 120. 60
23 141 |...... 4L (RN ) S 103. 05
23 142 | Seattle Hardware Co .. 10. 84
23 148 | Momgen & Thorne... ... ... o-ccdOoeea i .n 32.60
23 144 Geo o L. Hutton. Ser vmes, July, 1893. 26. 00
23 145 . Conover. . Forage -............ 46. 65
23 146 Robelt ‘A. Farwcr ...| Field expenses . 103.78
23 147 | W.RB.Corse.... .. S P, do....-... - 44. 65
24 148 | Redick H.McKee................|o.....do -..... . 66.32
26 149 | Isauc J. Lewis. . Field supplies. . 67 60 -
26 150 | Redick H. McKee. Field experses. . 57 00
25 151 | Alex. C. Barclay d . 40.97
25 1521 R O.Gordon.._... . 98.70
25 153 | Williain H. Herron . . 76. 95
25 154 | R. U.Goode....... . 54. 85
25 155 | W. McBee.... 42.73
25 156 | John Byron..... 30,72
25 157 [ C. W, Marks & Co 18.25
25 158 | S. M Froman & Co....... 19.30
25 159 | McDougall &)uthwmk Co. F 1eld material . 12,13
25 160 | William 8. Post.. . Field expenses 42. 60
25 161 [ Fred TFinkbohner . . 45,00
25 162 | R.B. Marshall .. . 79. 63
25 163 ... L0 RN . 91. 39
25 164 | Stuart P. Johnson. . 57. 80
25 165 | Thos. G. Gerdme. Traveling e\pun%s. . 95. 99
25 166 | Irwimn & Co...omnol ... B Stom e P . 20.00
25 167 M P. Henderson & bun [ . 12. 00
25 168 | P.Fe® ............ - R Fum fe 86. 80
25 169 | The A Lictz Co....... tresene Repmrs ........... 20. 40
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special disbursing agent, U. 8.

Date No. of i K
o;gt:‘g- voucher. To whom paid. For what paid. Amount.
Aug. 25 170 | Ad.Frese & Co ...o.ovvnnnnaon.. TnStruments . ..ovueeoeeonaonacnaan.. $9. 00
26 171 { B. M. Douglas............ .| Field expenses.. 105.38
26 172 Southwmk Grattan & Co.. .| Field supphes 130,80
26 173 | ceeeedO i iereee e B0 L 29,29
26 174 | T. M. Bannon 67.79
29 175 | P. H Newell .................. 52.70
29 176 {ceeeaedO cenne i .| Traveling expenses. ........... 151. 00
29 177 | J.C. J ohnson &Co...... .| Field material ... ............. ... 16.25
31 Vaux & Coe -ccvevnnnnn.n A FOrage ..oeeeeini el 19.90
31 i Field OXPODSLS omeceir ot 155, 85
31 d ...... 174.53
31 208. 82
31 244. 80
31 257.90
2 - S U o (1 2 234. 20
31 480, 89
31 344.80
2 1 I - A O« o T AP 261. 60
31 Services, July,1893. ... .. ... .... 261. 60
31 Servwes, Ang., 1893 284. 80
2 O I [ N U A s 284,20
81 191 |.-.oo.dO e e O 340. 60
31 219. 90
31 243,19
31 A. H. Thompson......... 252.79
31 195 | F.H. Newell............. 168. 50
31 196 | B. M. Douglas........... 168. 50
31 197 | James W. Spencer............-.l......do ... ... 151, 60
31 198 | C.H, Stone. .. ovovvieeiemrieeca]eeee @0 el 84.20
31 199 [ Payroll ..o vviiie e fereeec@O i 302.90
31 200 Edwa,rd Kiibel. Repairs........... 79. 00
31 201 | Payroll ... Services, Aug., 1893. 268. 50
B - 9,289, 74
SEPTEMRBER, 1893.

Sept. 1 Transportation ..... debeeaneaaanas $10. 50
1 B3 o - N 57.00
1 . Stomge ............... 8.00
1 .1 Field expenses....cccveeerenn-. 12,35
1 .} Traveling expenses.-........... 8.65
1 Services, Aug., 1893............ 282,10
1 -do 314. 80
1 254. 20
2 324.80
5 B.M. Dougl.m R 61.85
5 Ww. _E Gnswold R 8. 00
5 213 (ce-e..dO ooollL 82.92
5 214 T.M.Ba.nnon e . 32,35
5 215 | Alex.C.Barelay . -............._. 18.00
8 216 | Studebaker Bros. Manufacturing 125, 00

. Co.
5 217 | HLR.Crocker.......ccuveueninan. 72.19
5 218 | Humpbhris & Co........ 85,92
5 219 ( Schwartz & Raas ...... 59.75
5 220 | J.Jepson & Son........ . . 29.75
5 221 | M. P.Reynolds........... A Repairs. . ...oooiiaeiiianiaa. 44.30
5 222 | M. P. Henderson & Son .. Storage .. .....oicoeiieiil 12,00
5 223 | Jackson D. MeCarty ..... .| Forage........ . 3. 50
6 224 | W.B.COrSe ..ccuvememnnnn Flel expenses. . 196, 04
6 225 | T M. Bannon .- -.v.ovvevencicunncfecne-ndo ann.is 74. 96
8 226 ( E.C. Hammond . 12. 50
11 227 Redwk H. McKe 24,15
11 228 {......do ....... 58.70
11 229 | R, C.McKinne ..... 255. 66
11 230 | Alex. C. Barclay ............... 21.40
11 231 ) R.B.Marshall .. .coooiiiiiieiinaifoeeane@0 coniviniciiiinmnnaa., 65.79
11 932 | William 8. Post .ovnenmonennesferoniD enonoenenananaenaans 100, 35
11 233 | S. M. Froman & Co...............| Field supplies .. .....c.coaeo... 19,55
1 234 | Southworth, Grattan & Co.......j-cece dO o iiiniriiiiiianenenna, 24,35
11 235 | H.C. Bryant ....................................... 29. 87
11 236 P.J. Cronin... seeeccsse-..| Field material ... ......o..... 38.25
11 237 | W.H.Conover...........coo.u... cemnan (1 2P remean wean 15.00

-
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Date | x, of
olf] g:g- voucher. To whom paid. For what paid. Amount,
Sept. 11 238 | W.H,Conover.... .........c.... FOrage..cuuu e iacaainvaanaan $68. 10
12 239 | A, H. Thompson. Traveling expenses...............-- 76.76
15 240 ( Richard Ewart. . Services, July, 1893 ................. 14.94
15 241 | E. M. Douglas. . Field expensos............oocvieeans 143.39
15 242 | T. M. Bannon... dO e 47.22
18 243 | Robert A. Farmer . 109. 35
18 U4 |...... A0 coeiiiiii e 15.1%
18 245 |.....- A0 eoe e Traveling expenses. 18.70
18 246 { C. L. Stevens ................ .| Services, Sept., 1893. 25.00
18 247 .B.Corge .- eiieiiea Field expenses. -.... 77.55
19 248 | William H, Herrom --.cvaveeeeo o |ean.-- do........... 77.20
18 249 | Alex. C. Barclay.-. J O Y 1 {1 J S 62.49
19 250 | Schwartz & Raas. Field supplies.......o...... «....... 89.25
20 251 | C. C. Baassett . Field expenses. ... 226.73
20 252 | A. H Thompsvn. ’I‘ravelmg expenses. 68. 90
3 253 | Mary C. Mabkon Services, July-Aug. . 13.50
22 254 | Owen Jones . - - Services, Aug., 1893 ...... ......... 4.83
26 255 | B, L. Perkins, JI. - .| Field 0Xpenses........ccaeveueeaonan, 55. 20
25 256 { Charles F. Urq WAL e e aaens [ 148.55
25 257 [ C.B.Hough....._ .. . Traveling expenses................. 27.40
26 958 | R. U. Marshall. . e Field eXpenses..ouocvoeevenieanaenn 70. 28
26 259 | W. T.Griswold......coooieniii]oonns do 29. 58
27 260 | E. M. Douglas. ....ovovemrmiinini]onnnns do . 655. 45
28 261 | E. P. Washburn.. P PPN do ... 17. 25
28 262 | Henry W. Brooke . Repairs 37.00
28 263 | Thomas H. Clark Services, Aug.-Sept., 1893 .......... 57.00
28 264 | R. U. Goode ... ... Field expenses 48,10
29 265 | Robert A. Farmer . d 42,50
29 266 { Frauk Tweedy .- -.. - 26.35
29 267 | Redick H. M¢Kee ........... 96. 70
29 268 | J. M. Frost.....cocommvvuana. . Fleld mlpphea emevmmvieaieaeaas . 42. 40
30 269 | Payroll..... Services, Sept., 1893 . .cooiiiiiian 287.75
30 - .do do . 241, 60
30 280. 40
30" 213. 00
30 668. 20
30 320. 40
30 81. 60
30/ 276 | Payroll...............oo. 81.60
30 277 . O et 340. 40
30, 278|.....do. ... 240. 40
30! 279 )....cidoaoiiaiiiiiiilel 256,80
30( 2800......dO.cicnia s 333.80
30 281 ).....do .l 270.00
30 299, 20
30 18. 00
30 130. 00
30 Vaux & Coe . ooeeiiineaaa., 43,58
30 286 | The Denver Transit and Ware- 30. 00
house Co. .
30 287 | Schwartz & Raas .......- Tield supplies v .covcavinvnnncannns 87.80
30 288 | . H. Newell Field expenses. . 179.65
30 289 | C. C. Bassett .d 170. 02
30 280 | W. B, Corse- 122.92
30 201 | Payv roll... 275. 80
30 292 (... do 181. 60
30 203 | 'H. C. Bryant.. 18.99
30 294 { R.C. Mc ........ - 123. 39
30 295 .| Field supplles ...... 178,90
30 296 .| Services, Sept., 1893 ... ... 310.40
30 297 StOrage .. ..ocmvmrerrniiiaaaaean 45.00
...................................... 10, 567, 41
OCTOBER, 1893,

QOct. 6 1| A G.Davis .ooooaieeeii oot Field expenses . .....coooieamnanns $223. 50
6 2 .| Services, Sept., 1893 6. 66
6 3 . do 254, 20
6 4 264. 10
6 5. 249. 00
6 6 435.78
9 7 | R.C. Mc¢Kinney ... Field expenses -........- 49.30
9 8| A.H. Thompson .-.............. Traveling expenses . 48.00

10 9 | R.S. Donaldson........ Services, Oct., 1803 ................. 17 50
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Date
No. of : .
of pa; To whom paid. Tor what paid. Amount.
ment. voucher.

Oct. 10 10 | Panl Holman c.o.vvmniieiannnnn-.. Field expenses .....cuvvenmnnnnnann- $103. 50
10 11 | E. T. Perkins, jr...... it 156. 40
10 12 | Willard D. Johnson .. 63.40
11 13 | E. M. Douglas...... 74.01
11 14 | W.T. Griswold .. .. 56. 00
11 15 T. M. Bannol. . c.eeeeecnecannann 91,97
13 16 | Denver and Rio Grande Express

Co. 7.65
14 17 | Frank P. Morgan... .| Traveling expensvs ............. 31.15
14 18 | John Finch.._... Repairs . 8. 00
14 19 } J. B. Cook 11.75
20 20 | W.B. Corse ...... 24,00
21 21 | Robert A. Farmer 10.50
21 22 1...... do ............. 68.95
21 P2 2 IRORPN ¢ [, RN 42.75
23 24 Wll]mm H. Herron. 61.50
23 25 | B, M. Douglas...... 78.37
23 26 | T. M, Bannon .... 98. 47
23 27 | E, L. Perkins, jr... 145.15
23 28 } Redick . McKeo .. 49.30
23 20 | Alex.C. Barclay.. 81.16
23 30 Jo...-. do..ceooi.. 50. 67
23 311 W. B Corse s 65.14
23 32 [......do . ..., 36. 74
23 33 | F. H. Newell ..... 64.15
23 34 | George O, Glavis, jr 76.25
23 35 | Joseph Macfarland . 24.00
23 36 | R. C. MeKinney.... . 76. 00
23 87 } W.H. Conover . .| Forage expenses 55. 60
23 38 Stgdebaker Bros. Manaf, Field material ............ 50,00
Jo.
23 39 | The Lewis and Dryden Co....... B £ 1 S 86. 00
23 40 Frmk P.Morgan....... -] Services, Aug.,1803....... . 9.67
23 4l fececeado ol -| Services, Sept.,1893....... . 50. 00
23 42 George W. Walker . do R 50. 00
24 43 | Foster Longhead ... . 14. 00
24 44 | A. W, Longhead .. 14. 00
24 45 [ P.Fes ....o...... - 56. 60
24 46 [...... do. ..ol - 27.70
24 7 | Coffinan & Kenney . 10,50
24 4831 J.B.Cook......... - 12.00
24 49 | Hahn & Bruch.. 25. 50
24 50 | H. R. Crocker... 34,06
24 [:2 ) PRSRNN do......... 54. 00
24 52 [caennt do ................. Field snpples ............ 98,84
2 53 2 A s [ PRSP Field (Xpenses ............ 14.00
24 54 { M. T Hendersou AT « D) PO Ao . e 36.25
24 55| John Finch.. .. ... 12.50
24 56 Willa,ld D. Johnson. 36.45
24 671..c....do. ... 30.62
24 58 | R.B. Mar%h,nll ............ 90.%¢
24 59 | Paul Holmfm Y PR (1 S 134,58
24 60 {.....do ... . ieiiiieeedicnedO 45. 60
24 61 Wllllam S.Post...o.ooaeiiiiiidieacndoa ol 250, 97
24 62 A.H, Thomnson .........c..cn.. Travellng expenses .. . 130. 90
24 63| Alamo Hotel .. . .....co..i.... Subsistence ............ . 46.50
26 64| R.B.Murshall. _................] Field expenses ....... . 133.58
26 65] W.B.Corse.......oooooiiciene]eannnn [+ S . 77,09
26 66| H.E.C. Feusior....o....ooo... Services, July, 1803, . 30,97
26 67 (...... do.......o L.l Services, Aug., 1893 .. . 60. 00
27 68 Westem Union 'l‘elegraph Co ... Field expenses ....... - 12,38
v 27 69 | Frank P. Morgan................ Travelmg expenses . . - 32.65
31 T0] Payroll......io...ooooii.l, Services, Oct , 1893 ... 588, 80
31 do d 257.90
31 293, 60
31 333.67
31 254, 47
31 271889
31 317.90
31 282,10
31 958. 58
31 . H. 84,20
31 W.J. Lloyd.ceeeniiiiininnnans .. S«,rvn,es Sept., 1893 ... .. 15,00
31 8l T.M.Bannon.......ccocvuuenunn. Field expenses....... - 46,90
31 82 | Humpbhbries & Co . Field supplies ...._..... ; 59.77
31 83 | Vaux & Coe .... Forage................ . 52.03
.81 84| Payroll....... Services, Oct., 1893. . . 393,34
31 8 l...... do i U v 233.33
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Date

No. of . i at pai
%gg{- voucher. To whom paid. Tor what paid. Amount.

Oct. 31 Servwes, Oct, 1893 .....cieeen...- $218, 50
31 87 |ce...do i iideme O 212.21

31 Field e(penses. e 69. 05

31 Services, Oct., 1893 234. 20
...................................... 10,176.18

NOVEMRER, 1893,

Nov. 3 90 | C.C.Bassett...covueaeennenaanan vaelmg OXPENSOB . v encaaanncnanaan $61. 75
3 91 | Robert A. Furmer ..-cocoaevoi e idooianl il 45.75
3 v2 | Thomas C. Nelson. 28.45
3 93 | F. H. Newell..... - 49,70
3 94 | R.B. Marstall ... ..| Field etpenses ..... 102. 54
3 95 | Thomas C. Nelson . . Servmes, Oct., 1893.. 50. 00
3 96 | Payroll .......... 261. 60
4 97 | W.T. Griswold 88. 53
6 98 | Paul Holman ... §9. 95
6 99 | Walliam 8. Post. 138.15
6 100 | C. C. Bassett.. 212.20
6 101 { Fr xmk Twecdy 41.05
6 102 {,.....do ... ... 31. 10
6 103 | W. B. COI‘HH. - 51.75
[ 104 | Schwarts & Raas. .| Field supphes 35,35
6 105 | James King .. ...| Forage ....... 105. 00
6 106 | R.S. Holland. .| Subsistence ...... 14,00
6, 107 | R. O. Gordon.. .| Services, Cet,, 1893 134. 80
6 108 | C. R. Hough . N S, do .. 50. 00
7 109 | W.H, COBOV\J‘ .| Forage ....... 28.75
7 110 | W. B.Corse...... - Flel(f‘expen es . 17.92
7 111 “'llham O Herron - 26. 80
7 112 | E. M. Douglas . 85.34
8 113 | Patterson & Co ....... . do . 18 00
8 114 | M. P. Henderson & Son | Storage. . 16. 00
8 115 | L. A. Ritchard _........ Pastumge . 14.00
8 116 )} Robert Ritschard, - Services, Oct., 1893 40. 00

15 117 | D.C.Racon ........ Pasturage ........ 11.00
15 118 | R. 0. Gordon Traveling expense 78.25
15 19 |...... 0.eonnnnn Tield expenses ... 132. 74
15 120 | Robert A. Farmer ... ... ..]...... do .. ......... 62. 95
15 121 { Matt. G. Wilkins . .| Subsistence ... .... 24,00
15 122 | Charles G. Relknap Services, Oct., 1893. 9 03
16 123 | F.H. Newell..._.. ... ... .. |...... [T 168. 50
16 124 Charles B. Green .| Traveling expenses 45. 20
16 125 (......do....... Fieldexpenses...... 10.05
16 126 | A.P. Dﬁvm .- . 58 65
17 127 | Joseph Macfarlund - 22.25
25 128 1 C. I Hough.. ... .. 81.75
27 129 [ Robert A. Farmer . -- 60. 75
27 130 ( W. T. Griswold. ... R 15,70
27 131 ) Alex. C. Barclay . 99, 63
28 132 | E. T, Perkins. r. 12.09
29 133 [ A, H Thompqm\ . 114. 49
29 134 | William H. Herron .. 69.70
29 135 | R. U (mode ceeees . 114. 40
29 Wei......do......... Field expenses. . 49,31
29 137 J.xmes V. bpem'er Tr«welmg expx‘nceq 61, 40
30 138 | Charles B. (Green . belvxces, Nov., 1893. 81. 60
30 189 ) R.O.Gordon.... ... ... 130. 40
30 140 | Frank P, Morgan . Servwes 0o . 1803 38.71
30 141 | Charles H. Strover . Serwces Nov 1893. 30. 00
30 142 | Charles W. Howell. ... ... .00 70 fdo .o.ooalilos 60, 00
30 143 | Payroll.............. .do . 202. 80
30 4 ... do... do 153,26
30 145 (... do ... -do . 294. 60
30 146 |...... do .do 304. 60
t 30 147 ......do do . 391.46
30 M8 ......do........ do oo 2, 208. 80
30 149 Redmk H. McKee . “Field expenses. . 62.27
30 150 | Paul Holman ... ... .. ..o .. ... [ (s Q. 187.35
30 151 | Charles F. Urquhart.- do . 228. 88
30 152 | Frank Tweedy. . cocverneveaoiiaa]oaanns [ 1o S 87.52
30 153 | CharlesT, Urquhart. - 80. 00
30 154 | F.H, Newell ......o.oooiiiiiidon o ' € Y 117.90
L T R 7,830:44
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DECEMBER, 1893.

Date No. of

(if,é’,?t" voucher. To whom paid. Yor what paid. Amount.
Dec. 4 155 | W. I . Lloyd .eovnnnneninnneaaians Traveling exXpenses .........oceu-vans $69.70
6 156 | B. L. Perkins, jr........... .| Field expenses. PO 12. 00
[} 157 | Jas. W.Spencer. . R 10.89
6 158 | F. O. Perry . R Pastm A eenme e 21,23
6 159 | Redick H. McKee. .. .... .] Services, Nov.,1893 ............. 130. 40
7 160 | Payroll.ooo.ioeenea e [ T 254, 20
9 161 { Humphries & Co.......... .| Pasturage ...................... 15,43
11 162 | E. M. Douglas . .| Field expenses............. .... 136. 23
11 163 | T. M. Bannon .. Traveling expenses........... 67.25
11 164 | R. A, At Lee. Services, Dec., 1893 6.45
13 165 | C.C. Bassett . Field expenses. 15. 00
15 166 | A. P. Davis .. R P do........ ' 21.00
15 167 | T. M, Bannou........... L 82.76
16 168 | Howard G, Heisler, ....... Services, Nov.,1893. _........._. 40.00
16 169 | E. M. Douglas. - . .| Field expenses.... ............. 45,48
18 170 T.M . Bannon......comvemnennni)oaens do el 58.72
19 171 | Stuart P.Johnson .. _............|...... (1 42, 26
19 172 { Wells, Far?o & Co’s E press Transportation ... ... ..... 11.85
21 173 | E. M. Dou, . Trave{ing ©XPENSCS. ... annn 88.75
21 174 | Robert A. Farmer.... ...........|.---.. L 69,75
21 175 | Willard D.Johnson. .c..oouvennnt]oo.on- s s S 57.00
22 176 | Samuel MeDowell .......... FOrage. e oo eiaceaaanas 171, 60
26 177 | W. L. Griswold ............. .} Ficld expenses.................. 57.41
22 178 | R, B.Marshall ... QO et 131.97
26 179 | William 8. Post_....._...... cdO 159. 02
26 180 | Paul Holman .. .................0..... 3 203.75
26 181 | Chas. B. Green .. Traveling expenses........ .... 59.75
26 182 | Patterson & Co.. Aransportation . . 9. 00
30 183 | Theodore H, Low Pasturage . 55.93
30 184 | James King ... ... iilfieanes do .. 25. 90
30 185 | William D. ’_['hnmas ....... . Storage........ 15.00
30 186 | Redick H. McKee........... .| Field expenses-............... 23.25
31| 187 ) Chas. W.Howell......._ ... .1 Services, Dec., 18 60. 00
31 18| Payroll caeeoooi il feeeas do ... ...oo.... 358, 54
31 cen- do _..... 361.10

31 sdo e 302. 7
31 do .- do oo 2,763. 33
31 Redick H. McKee. R PR i [ S 134.80
31 193 | E. T. Perkins, jr . . ...c........ ‘Field expenses. ...o....ocenunt 24,87
31 194 | The Denver Transit and Ware- | Storage .......c....oooiimvinaiann.. 30.00

house Co.
31 195 | Robert Flormann..........co.o. feaao.s A0 e 15,00
31 196 } John W.Tarker . .| Pasturage 88.01
31 197 | E. T, Perkins, jr Field expenses 12,00
Total .o i 6,318, 70
JANUARY, 1894.

Jan 5 1{R.O.Gordott.uueneniunnnnnnan. Tra.velmg 5.9 15V 1T Do $59. 75
13 2 | A.H. Thompson. . s P P 161.18
20 3| R.O.Gordon..o.oeaevocuveen.....| Pield expenses......cc........ 347,95
20 4 | F.H.Newello.oooieaenneniiiialiee @0 iicieneinieninianios 265. 68
20 5| W.T,Griswold ..o feeeenidOiviineiiii et 36.38
20 6 | Redick H. McKee. 17,50
20 7 | Don Hardy 36.00
20 8 | F.O.Perry.-.. 16,00
20 9 | Humphriés & Cooeoeooeonoo i i@0vemien e, 13.00
22 10| FEM Alvord «oovven il eiiiidO cee e 20. 00
26 11 | M. P. Henderson & Son . ........| Storage ........c.cceuevaacean 32,00
26 12 | R.B.Marshall ....._....._......] Field expenses ............... 24. 52
26 13 ' L 2 R s o 176.83
26 14 RS T o172 SRR AU : PP 107.85
26 15 } Stuart P. Johnson ...... Traveling expenses. ...... 106, 00
29 16 | Charles B. Green ....... .| Field expenses ........ 8.40
31 17 | A.P.Davis............. 61.00
31 18 | Redick H, Mckee ....... 137.80,
31 19 | Charles W.Howell ....... 60.00
31 20 | Pay'roll cocnooo oL 335. 50
31 21 316. 70
31 22 2, 818. 63
31 23 308. 30
31 24 12.00

5,478.77

15 GEOL——16
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FEBRUARY, 1894.

Date |y of :
of pay- voucher. To whom paid. For what paid. Amount.
ment. :
Feb. 5 25 | Frank E.Gove....ocosuainaaanns Instruments...... $16.36
5 26 | F. 0. Perry... : 16. 00
16 27 | Humphries & Co - -ooooovimvnnnifaaooon lo....... 13.00
16 28 | W.S. Posat ...... 81.35
16 © 20| Redick H-McEee.....coveeveeaaonuncdoa oo ias 17.05
16 30 | W.T.Griswold .oooeneeeoenieaneilieeii@Oicnnieea i, '30. 00
18 31 | M.C.Mahon............... .| Services,Jan., 1894...._. ... ... . 28. 00
23 32 | L.O. Simmons «.ceeeovona..n .| Services, Oct., 1893 ............. 6.45
24 33 | Frank Tweedy .. .....-... Field expenses...... 19.33
27 384 | Thomas G. Gerdine Traveling expenses . 10. 00
28 35| A P.Davis ....ooooiinal. .| Field expenses............... 13. 86
28 36 ( Payroll.......oooon coaan Services, Feb.,1894. ... ... ... 1,572.73
28 37 l...... 5 Sy PR [ (s Y 283. 40
28 38 | Redick H.McKee. ... foeouaadoi oo, 124. 40
28 39 | Charles W.Howell ........_ ... |ccoc.dO oo, 60. 00
28 40 | M.C.Mahon ... 21. 00
28 41 | Pay rou ..... 218. 80
28 42 |.;....do..... 309. 00
Total ... ; 3.840.73
MARCH, 1894
Mar. 7 43 | Theo. H. Lowe..oaovoiiaaneaaa... $66.78
8 44 | F.O.Perry covovnnnnens - 16. 00
8 45 { Homphries & Co ...... 13. 00
8 46 | W.S8. Postb............. 78. 45
8 47 | B. T. Perkins, jr..-.... 12. 00
10 48 [ A.C.Harvey......coc..on- 55. 00
13 49 | M. P. Henderson & Son.. 32.00
19 50 | T.M. Alvord ............ 25. 00
19 51 | Redick H. McKee...... 14. 00
26 52 | F.H. Newell 82. 00
31 53 | A.P.Davis... 32.50
31 54 | E.T. Perkins, jr........ 43. 50
31 55 | R.B. Marshall ......... 53. 00
31 56 | W.S.Post ........... 57. 90
31 57 | Williamm D. Thomas. - . 15. 00
31 58 | The Denver Transit and Ware- 30. 00
house Co.
31 59 { Robert Florman 15. 00
31 60 | John W, Parker . 168. 00
31 61 | Humphries & Co.. 13,00
31 62 | A. H. Washburn.. 260.97
31 63 | Theo. H. Lowo ....... . 33. 60
31 64 | Don Hardy.......... Serviees,Jan.-Feb.~-Mar., 1894. 72.00
31 65 | Redick H. McKee ... Services, Mar.,, 1894 «......... 137. 80
31 Charles W. Howell .. 60. 00
3 308. 30
31 230. 60
31 2, 818.63
4,743.53
Apr’ 5 B O o 4 o G $16.00
3 2| T. M. Alvord, 10,00
5 3 | R.B. Marshall ... 15.55
5 4 | William H. Otis ... 27,85
5 5 | Redick H. McKee...... 18.00
7 6| M.C.Mahon......... 24, 00
9 7 | W.8.Rockwell.... 12.75
10 8 Payroll............ . 335.50
11 9 | W.T. Griswold -... . erld expenses .......... 23,00
12 10 d .| Traveling expenses. ...-. 6.15
12 11 .{ Field expenses........... 30,90
30 12 Services, Apr.,1894...... 297.20
30 13 do 131.90
30 14 323.70
30 15 2,709.48
30 16 115. 40
30 17 110. 00
...................................... 4,207.38
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Abstract of disbursements made by James W. Spé‘hber, apecial disbursing agent, U. 8.
Geological Survey—Continued.

MAyY, 1894,
Date | wy of . . -
orfn}é]s;{- voucher. To whom paid. For what paid. Amount.

May 3 18| F.H. Newell..ooeooiiooiiaons Field expenses .........lvcooviaann $75.00
8 19 | Brewen Bros [ AN do ....... .. . 9, 50
8 20 | A.P.Davig ....c.... .. R 10.50
8 21 | E.T. Perking, jr...._ . Jeveenndo Lol 12.00
8 22 [ The A.TaetzCo ....... .| Repairs............ B 11. 40
8 23 | Tie Sing .| Bervices, Apr., 1894 16. 50
8 24 | F. 0. Perry Servwes Mar., 1894 16,00
8 25 |.....- do..... 16.00
8 26 | Humphries . 13.00
8 27 | James King ............. . 33.00
8 28 | A.C.Harvey . .- - . 16.50
8 29 | Lake Farm Club...._.. A Forage...cooceviieieaiaan... . 52. 50
8 30 | W.E. Roukwell ........ . e ieme e . 10.50

-8 3 U (PR s R A0 e 11.25
8 32 W).lham E.Nason .....oeimonsleeii 0 iennie 10.50
8 - 3 2 T e [ 10. 50
8 34| R.B. Ma;shall ......... .| Traveling expenses........ ... . 39. 00
9 85 | Charles W. Howell ... .| Services, Apr., 1894 ............ . 60. 00

10 36 | Redick H. McKee...... .| Field expenses............... 2L.85

15 37 | Perry Fuller........... .l Services ... ...l . 84.00

16 38 | W.S.Post ..ceovvmnnnnn .| Field expenses......cccceo.o... . 80. 95

19 39 | L. M. Lassell Co ....... JFerage.. ... oeiiiiiiiiiiiait 22,99

21 40 | W.B.Corse.............. .| Traveling expenses............ . 26. 00

22 41 | Willlam E, Nason ....... .| Forage. . ....icieiiiiiinaaain. 22. 50

24 42 | W. T, Griswold ...... Fiel 26. 25

31 43 | F.O.Perry... 16. 00

31 44 | Humphries & d . 13. 00

31 45 | Redick H. McKee........ . - 136. 20

31 46 do . 305. 60

31 47 146. 60

31 48 349, 20

31 49 121.60

31 50 2, B17. 70

31 51 60,00

31 52 | W.B,Corse.............. 51.45

31 53 | R.B.Magrshall ........... . 32.70

31 54 | George O.Glavis, jr........ 19.00

Total . .ceoe 4,777. 24
JUNE, 1894.

June 4 55 | M. P, Henderson & Son ..c-u..... BtOTage..oooonernneiaes teeemmmmenne $48. 00
8 56 | Spratlen & Anderson.... -| Field supplies.... 47,24
8 57 ) R.O.Gordon............. .| Traveling expenses. 20,50
9 58 | Charles B. Green .. d 60, 50

11 59 | E. L. Perkins, jr 50.10

11 60 [...... do..... 12.00

11 61| W.B.Corse..oooooneen Ol 94.26

11 62 W.S.PoBb .o imieiiiiniaie i eeen @O e -57.60

11 63| T.M.Alvord ............ - Pasturage .o cceiieiiiiiiaiiina. 20, 00

12 64 [ Redick H. McKee........ .| Field expenses ........cc..cn-. 21.75

12 65§ W. T, Griswold.......... ol .- 65, 58

12 66 [ Alex.C.Barelay .- ...ooeevvinoniien e @O i 15,50

13 67| A.P.Davis ..._..._...... . ravelmg OXPENSCES - veraannnann 87.75

13 68 | Andergon & Chanslor ... .| Field supplies................... .. 23. 59

14 69 | ‘A. H. Washburn......... J Pasturage .....ceceeiiiiiiiaaa 182. 50

19 70 | Leo & Glass ....... .. - Field expenses - -..ocooovioial.. 20. 00

19 71 | Alex.C.Barelay -....c..ceoeoolills do oo 12,50

19 72 | P. M. Mathews .. N U 16.00

19 73 | C. W.Parks & Co O 1~ 1705 ¥ 15.00

18 74y Jos, DuBois.....cco..... \ Subsistence ........co.ovaallL 32.25

19 75 | Shields & Humphrey.... ' Field supplies.... . - 28.35

20 76 | 8.8.Gunnett............. .| Traveling expenses - 38.50

22 77 | R.Q.Gordon. .| Field expenses ..... 133. 64

22 78 | A.C.Marks Pasturage ........ 245, 58

23 79 | Owen Jones. .| Services, June, 1894 . 6.65

23 80 | William H. O Fieldexpenses.... - 1.00

25 8l | Alex.C. B'u'clay ... Jeeseen L 13.50

25 82} Ely Bangs ............... o FOrage cuoeeniiii s 12.00

25 83 | Gray & Sons............. -| Subsistence. ...l 34,18

25 84 | F.L.Chambers .. . . e earmeeecaaeaaan 25.95

26 85 | P, A.Re anécCo RN S P 3 110.00 |

26 86 | E. T, Perkins, jr ........... .| Field expenses ....ccoceeiuaiennn.n. 98. 95

26 87 | W. T, Griswold ............ 8 S 1 PO 54,01

28 88 | R.O.Gordon...eouennnoeneen|oile, do e ieeicasareeiiaeieaeanaa. 19. 65
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Abstract of disbursemenis made by James W,
Geological Survey—Contmued

Date
of pay- vNo.hof
ment, |voucher.
June 28 89
2 90
30 91
30 92
30 93
30 94
30 95
30 96
30 97
30 93
30
30
30
30
30
30
30
30
30
30
30 109
30 110
30 111
30 112
30 113
30 114
30 115
30 116
30 117
30 118
30 119
30 120

Spencer, special disbursing agent, U. 8.

JUNE, 1894—Continued.

To whom paid.

Yor what paid.

Spratlen & Anderson ............
T. M. Bannon . ..
Theo. H. Lowe-. ..o oanon..
F.O.Perry ..cocvenmnnnnan oo
Humphries & Co .
James King ..

John W. Park
E.W.Peck o oovmeeeniiiaa e
The Denver Transit and Ware-

house Co.
Don Hardv.ooeevveninieonn onnn

B.Mahony
A.H. Washburn....... -....
M. P.Henderson & Soni - --...
T. M, Alvord ..

Redick H.

Pay roll

.| Traveling expenses.

. bervlces June, 1894

.| Services, June, 1894 .

Field supplies....ooovveeiiaiana ..

Pasturage ..........
d

bervwes, Apr.-May-June, 1894......

.| Forage............

Pasturage ..-..-
Storage .........
Pasturage .--...
Traveling expense:
Field expenses..

Field expenses «oceveeennea...
Traveling expenses. ... co......

.| Services,June, 1894 . _..........

Fieldexpeuses.....................:

160. 40
105. 57
218,85
290. 40

17,50

6, 883. 00

Abstract of disbursements made by P. H. Christie, special dwbmsmg agent, U. S. Geological

Survey, during fisca

1 year 1893-"94.

JuLy, 1893.

To whom paid.

Date

e | No.of
‘;]tl 5':2 voucher.

July 17 1

17 2

17 3

17 4

17 5

17 6

17 7

17 8

7 9

17 10

17 11

17 12

17 13

18 14

18 15

18 16

18 17

20 18

22 19

22 20

22 21

22 22

22 23

24 24

24 25

24 26

25 27

25 28

Hersey Munroe...c.....ccc.o.o..
A.E. Murhn ..conn-... .
Charles E. Cooke......

John Mason Brown....
James C. Cook ........
Hersey Munroe. .
Charles E. Covke
William J. Peters .
Bayless & Moody..--
Joun Wehrle......
H. 8. Wallace ....-.-..
J. M. Woodward ......
W. and L, E. Gurley ..
A. EdMur in

W.and L. E. Gurley
M. Heldmann........
Hersey Munroe.
Van H. Manning
Hersey Munroe......

.| Field expenses.......
.| Traveling expenses......-.
d

For what paid.

Field supplies - L

.| Field expenses..... .....
o.. -

Amount,

$23. 80
23. 50
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Abstract of disbursementsmadebp I'. H. Christie, spectal dwburamg agent, U. 8. Geological

Survey—Continued.

Juvry, 1893—Continued.

Date

of pay- vgl?s'lfefr T'o whom paid. For what paid. Amount.
ment, :

July 25 29 George ’] Hawking ... .......... Traveling expenses...... $114. 00
25 30 do 30. 80
25 31 H L Baldwin, j . 40,05
25 32 | Fowler & Robison . pan’s to . 16.75
31 .| Services, July, 1893 .......... 1,177.70
31 P IR do.Llll. 382.53
31|  85]eee.idO oo eeeeddO 400. 60
13 S - 1 O & o L 352. 90
31 L ) DRPRPUNY [ Y 328.70
31 John H. Renshawe ..............[.....do ..ol 185, 30
3t SOl H. M. Wilsou...........oooo|ieeedO ol 210.60
31 401 H.S. Wallace .......... ..o...|.cc..@0 . oiiiiiiiiiil. 134.80
31 41 | P.H. Christie. ... oidO e 151. 60
31 42 | F. H.Seely coveeereremmmmmnnceeaeae 0 oo 75.80
31 43 | John Wilson. ..ovovaennnonniiaaoaaaado ool 14. 67
31| 441 Payroll ..o 77.41
23 O - . {1 e 263.77
31 46| .do .o eendO Ll 193. 70
3 T R\ 2 I [+ YOI RURIPIPIY {« JPSNDU P 197.90
31 456. 40
31 219. 34
31 170.78
31 255. 60
1| B2 O i eeeeedO i 160. 00
-2 O+ [ e 5 234. 80
2 7 S 5 e o 211. 60
F: 1 U I 1+ T VR [ RN SRR ;[ SN 211.10
31| 56| A F.Dudley.......coeemioniicoiforaidO cnnia L 70. 80
31| 57| B.C. Washington, jr.......c....|ccaccido ool 101.10
31 58! 8.8. Gammetb.....0..o.o. . O . 168.50
31| 59 | H.S, Wallace... ................ Field expenses ............ 39.00
31 I*rank Sutton___................. Services, July, 1893........ 134. 80
31 61 (J.H. Wheat..._..... 75. 80
31 62 | H. Ralston Connell 60. 00
31 63 ) Payroll ........... 335. 60
31 64 [ [0 Q. 217.90
31 65 | William J. Peters......._........ lneld expenses. 116. 60
31 66 | Ralph Kitchen ....oooonoanoi... Subsigtence.... ......... 126.00
31 67 . Van Hook . Traveling erenseﬂ 51.25
31 68 | J. I.. Johnson d 12.30
31 69 [ Payroll...... 244. 80
31 70 E. Murlin . ....... 92,77

............................................................. 9, 480. 83

Avueusr, 1893
Aug. 4 1| Van H. Manning ............... $301. 94
4 2 | F.H.Seely.... 60. 00
4 3| E.C.Barnard ..._.... 37.00
5 « 4 | Haislett, Nicholson & Co. - 5. 00
7 5 A.F. Dudlev ................ Services, Aug. 1-6, 1893.. 13.70
7 6 do i Travehng expenses ...... 23.75
7 7 | John H, Renshawe .. 93. 58
8 8 | William J. Peters. ... 133.75
8 9{ R.M Towson........ 84.27
8 10 e T, Hawkins.. 130. 98
8 11 . arrison..... 202. 00
8 12 | Charles E. Cook ... 77.19
8 13 | Hersey Munroe. . 28.43
15 14 | M. Hackett ...... 78.16
15 15 | Van H. Manning. 35.16
16 16 | H. B. Blair......... 165. 40
16 17 George T, Ha.wkmq - 90. 90
16 18 | H. L. Baldwin, jr . 81.22
16 19 i () Y 105. 15
18 20 | SamFeland.......... 13.75
18 21 | George T. Hawkins 48.20
18 22 Munroe. . 17.38
18 23 urlin .... 67.78
21 24 | H.S. ‘Wallace .. 57.00
22, 25 | B.G.Benson. ..ol ... Traveling expenses. ... 12. 00
25 26 | Van H. Manning................. Field expenses......... 105. 16
25 27 Seely..oonee i oot U 59.25
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Abstract of disbursements madeby P. H. Christie, special disbursing agent, U. S. Geological

Survey—Contmued

AveusT, 1893-—Continued.

Date No. of
of pay- | oher To whom paid. For what paid. Amount,
ment. :

Aug. 26 28 $87.00
26 29 101,20
31 30 1,101,980
31 31 400, 60
31 32 |. 312.70
31 33 287.40
31 34 | John H Renshawe. 185. 30
31 35 | HO M. Wilsont cvvveennnn.... 210. 60
31 36 | H.S. Wallace ..._.......... 134. 80
31 37 | Gilbert Thompson....... 227.40
31 38 | J.H. Wheat ..... 75,80
31 75.80
31 328.70
31|, 400. 60
31 150, 00
31 211.10
31 210.00
31 260. 76
31 do 244. 80
31 H. Ralston Connell ........ 60. 00
31 48 | Frank Sutton.............. 134. 80
31 49 | S. 8. Gunnett. .. 168. 50
31 50 | B..C. Washingtou Jre.... 101. 10
31 51 | Payroll ... .. .__.._. 193.70
31 52 | J. T. Withrow & Co.--... .| Hire of trangportation. 30. 00
31 53 { E.E.Dodge........ ..... Subsistence .......... 28. 10
31 54 [ Payroll.................. .| Services, Aug., 1893 219.98
31 55 L P P 5 158. 52
31 56 167.90
31 57 352. 90
31 58 456 40
31 7L I O [ e o A 321. 09
31 60 .| Field e(penqes ...... 9.25
31 61 Traveling expenses. ...... 21.17
31 62 { John H. Renshawe........___.._|...... 4 1+ 69.45
31 63 | John D, MERAG - «nenvomomomnnonoioono O oo 22.45
31 64 | Berry Thompson...c.o.....ooooiifoeedO e ieaeaaiiLL, 10. 90
31 65 | Walter N. Beecher...............{ Field material ............... : 74.25
31 66 | 0. L. Baldwin, jr.................| Field expenses.._............ 48.95
31 67 | RRM. TowsoD..evnaeonanienneifoeee O omomeei i 170. 35
31 68 | H.B.Blair.......ccoeevveiiait]ecanedo. oo 85.70
31 60 | Van H. Manning........coooo.o.o.candoooniii L 86. 63
31 70 | Pay roll ................. 196.10
31 [ S PR [, . 244. 80
31 72 | H. L. Ba.ldwm,Jr ....... .| Field expenses . 78.25
31 73| Payvroll.. ............. .| Services, Aug., 1893 197.90
31 74 | D.C. Harrison - .{ Field expenses 185. 75
31 75 | Herscy Munroe.. R (SR 27.16

Total .. e i 11, 036. 58

SEPTEMBER, 1893
Sept. 6 1| Henry Gannett ....... .......... J?ravelmg [=3.4 =) (T TR $135. 63
6 2V H M Wilson ..o.o.oooiieniiieeeadO el 155.73
8 3 [ John R. Warner ....... | Field materml and supplies. . 463. 40
9 4| AE. Murlin ........... Field expenses............... 68. 27
9 5 .cecido .ol d. 59. 93
9 6 Charles E. Cooke...... 88.46
9 7| H.L Baldwm 1 SR 43.04
9 [ 31 PR s ) R, 83. 26
9 9 Greorge T. Hawkins ... 145. 60
9 10 | William J. Poters...... 226. 30
9 11 | Ralph Kitchen ........ 136. 00
9 12 | F. H. Seeley....... .... 10. 50
11 13 | Wilson Young..oooeeeoniiiiid ciiiidOainin 35. 74
1 14 Robert Muldrow...oooeiivniiiiifoeeaidO el 38.07
11 5 (cdooeeiiinnano 93. 25
11 16 | R. M. Towson 72.49
1 17 | Hersey Munroe 17.10
1 18 | R.H. Chapman... 7:02
13 19 (| W.M.Beaman.....ooooovmninneafeneaac@0oeeneniiianaan, 5,35
13 20 | Van. H Manning . ..........ooco]iaeaecdO e, 70.37
14 21 | George T. Hawkins.... .| Traveling expenses. ..... 61. 00
18 22 | Hersey Munroe.........co.-ue.o-- Field 0XPODSES.- «cevmunreurroennennan 32.83
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Abstract of disbursements made by P. H. Christie, special disbursing agent, U. S. Geological

Survey—Continued.

SEPTEMBER, 1893—Continued.

Date No. of s
of pay- (g0 cher To whom paid. For what paid. Amount.
ment

Sept. 21 23 | Robert Muldrow ................ $153. 10

21 24 | George T. Hawkins.. 107, 50
22 25 | A, E Murlin......... 50.21
22 26 | H.B. Blair..... - 117.48
22 27 ( H. L. Baldwin . 99, 70
22 28 | H.S. Wallace.. 150. 50
22 29 | A.E.Murln...._.... 32.84
25 30 | J ohn H Renshawe .. ...| Traveling expenses.......... 85.97
30 3l)eeeeidO ccmeeeee el .} Services, Sept., 1893 ......_.. 179.40
30 32 Gllbert Thompson..... . do 220. 20
30 33 | H. M, Wilson ........ 203. 80
30 935. 80
30 280. 40
30 127.80
30 322. 60
30 260, 80
30 393. 80
30 304. 60
30 393. 80
¢ 30 280. 20
30 258. 80
30 300 40
30 226. 80
30 205. 00
30 207. 80
30 253. 80
30 240. 40
30 344.20
30 192. 80
30 114. 20
30 w. C (,amuon ...... 50. 00
30 54 [ Payroll ..oo........... 187. 60
30 55 180. 40
30 56 447,20
30 57 194. 20
30 58 27.81
30 59 137.90
30 60 5.32
30 61 10.86
30 | 62 109. 45
30 63 180. 50
30 64 73.40
30 65 130. 40
30 66 63. 00
...................... 10, 892. 08

OCTOBER, 1893.

Oct. 7 1| H.M. Wilson ........ Traveling expenses . $144. 55
7 2| John H. Renshawe.....__..___...j...... do ..l 95.23
7 3| George'l’ Hawkins..............|......do oo .. 50. 60
7 4 | P.E.Sloan..... ..o.oeeaiiiiieeecido il 21.40
7 5 Wilson Young............oo..foiidoaolen Lllillls 16.48
9 6{J.D.Lincoln...._......_. Servmes Oct 1-8,1893 18,26
9 71 H.8.Wallace ............ .| Field expenses...... 93. 00
9 8| F.H.Seely...ccomeennenacnrnaecetneedoaaao.s 102. 40
9 9 | George T. Hawkms ............. 97.50
9 10| D.C.Harrison ..._...........c.ofo.odo ool 190.95
9 11 | H L. Baldwin .._..............]......do....... 42.75
9 12 | Charles E.Cooke _..............|......do....... 88.93
9 13 | A.E. Murhn .................... 52.80
9 I S RN, ' RN PR [ SN 65. 74
9 15 \Vxlham J.Peters ......__. ... |......do ... 215. 40
9 16 { Cyrus C.Babb...................{......do....... 15. 00

10 17 B. Blair.... R IR ; [« S 116. 30
12 18 | R. M. Towson. 154.76
15 19 | J.D. Lincoln... 15.98
17 20 | Van H. Manning. 183.35
i7 21 | H.S. Wallace .............. 63.00
20 22 | Hersey Munroe.......... . 49.30
241 23 | F.W.Clay ..coovennnn... ..] Services, Oct. 1-24, 1893. 38.71
24 24 | Thomas S. Clark...... .. .| Traveling expenses. .. 51.76
31 25 | Robert D.Cummup. ........ ... Services, Oct., 1893 ... .. ... ... 134. 80
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Abstract of disbursements made by P. H. Christie, special disbursing agent, U. 8. Geological
Survey—Continued.

OCTOBER, 1893—Continued.

Date No. of iq” .
of pay- voucher To whom paid. For what paid. Amounf.
ment. -

Oct. 31 26 | F.H, Seely...ccecaieeenenennannns Field expenses. .......ccoveeiaoaaan. $73. 50
31 27 | Charles E. Cooke .......ooovvnnnfiaannn Ao o 83. 63
31 28 | Gilbert Thompson.. ceee---.] Services, Oct., 1893. .. _...._.... ... 2217. 40
31 29 | John H. Renshawe. [ P AO i 185. 30
31 30 | H. M, Wilson ...ovvnmimiaaaa] et e eeaeeaiieeaaaas 210. 60
31 81 | Frank Sutton.. [N P et eincainneas 134. 80
31 " J. H. 8. JR R i 134. 80
31 83| Payroll..... ...l e eieeeiieeaaaas 210. 63
31 4 [ Y P, e e cemamaaiaana. 214. 80
31 cevendo Lol . [ PR 290. 60
31 .. R PR . et 210. 60
31 - [P P feeeaareiceiaaeaan 896. 30
N e . 352.90
31 400. 60
31 287. 40
31| 4l o.do .o eeeendo L 312.70
Bl 42 dO i dO L 269. 60
21 1 (Y - 2 SO« (' S USRI PRI | [« SN 241.58
3 1 ¥ O I | 131. 10
2 3 O . o 1 ' MR 193.70
Bl 46 | dO i dO L e 226. 90
3 I TR ¥ (0 OGN | (s JNp DUy A SRpRpRpupar s [ A 164.35
31 - Servmes, QOet. 1-10, 189%. . 16.13
81 .| Field expenses ..................... 124,23
31 d . Traveling expenses. ceal! 37.85
31 Charles E. Cooke . do .. e, 71.22
31 52 | John D, McRae . do .l 57.45
31 53 | Pay roll ........ ices, Ocb., 1893 ... ...l 117.90
31 |57 S ISR {, S . do ......... 456, 40
31 55 George T. Hawkins i e temmeeaeie——a- 212,91
31 56 | R.M. Towson..... d 98, 51
31 57 | George T. Hawkin 42.95
31 58 | J. M. Woodward .. 45.75
31 59 | F.C.Wemple ... oo feeeeeidO oo, 15. 40
31 60 .B. seaeeceacaceccieaa-....| Forageofstoek.. ... ... ...l 7.50
31 61 | Joseph M. Springman ........... L L N 10.45
31 62 | William J. Peters ..... et imaaaaas 193. 62
31 63 | H. L. Baldwin, jr. d ......... 95. 55
31 64 | H. M. Wilson ..... O N [ R 14,75
31 65 | H. Rallston Connell.......... . bervmes Oct. 1-21,1893 . .. caunann. . . 40. 65
31 66 | Payroll...................... . Servxces, Oct., 1898 ...l 328.70
31 67 [caaan do ... .. [ P [ L 455. 80
31 68 | James L. Johnson e .| Traveling expenses.....-......... . 31.80
31 69 | Pay roll ......... een .| Services, Oct.,1893. . ............... 101. 10
31 VN MY [ S . N R— d ....................... 181. 89
31 71 | H. L. Baldwm Jreceeeiio....] Traveling expenses..........--.... 49.97
31 2 Y [ RO PR (RPN | (s SR 35.15
31 73 1 C.G. Van B2 G71) U BT, 1) SRR .- 18. 60
31 74 | Hersey Muunroe Field expenses . 22.30
31 75 | E.A. Hagerty ................... TForage of stock... 20. 00

Total . .ot fe e e e eaaamiae ameameeeaaaeean 10,477.16

NOVEMBER, 1893.
Nov. 6 1 | East Tennessee, Virginia, and | Transportation .._.................. $3.00

Georgla, Ry.

6 2 | Wiltiam C. Clark .......... ..... Services, Nov.1,1893 . ...ccear —aennn 2.00
6 3| G E.HOyde.-eeno. iaeaa... Field expenses...... e 42,73
8 4 A E urlin. . caee d . 100,42
8 [ Y {1 . 19. 47
8 6 | John H Renshawe ........ . - 148,51
8 7| D.C. Harrison ............... d 50. 05
8 8 | Williame H. Griffin........... e 50. 05
9 9 | George T. Hawkins........ 38.75
9 10 | Sam Feland ............... 17.85
9 11 B l’e ton Legaré 38.75
9 12 an Hook....... .... 16. 05
10 13 A B Searle..... PO 37.20
10 14| Van H Manmng 10. 00
10 15 |......do ool 38.75
10 16 Robert Muldrow. 76,02
10 17 | D.C. Harrison . 103. 45
14 18 | Van H. Manning 96.16
14 19 ... do ...... 36. 85
14 20 | R.M. Towson .....ooovennnnnena. 38.25
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Abstract of disbursements madeby . H. Christie, special disbursing agent, U. S. Geological
Survey—Continned.

NOVEMBER, 1893—Continued.

Date | No. of " ; . ;
(:’t]é)‘f\ty- voucher. To whom paid. For what paid Amount,

Nov. 14 21 | Duncan Hannegan. ....coevvmun.. Travehng [2:9 0155 - P $17.25
14 22 | John Boler ........................................ 19. 40
14 b B I« Servwes Nov.1-5,1893....... 5.83
18 24 \Vxllmm J. Peters....-- Traveling OXPENBes- -« .o.... 39,85
18 25 [...... [ PR I [ . 21.31
20 26 | A.Buford... .i Services, Nov.1-20,1893...... 40. 00
22 27 | H.S. Wallace............ lravelmg expenses .......... 15.25
22 28 f...... [ 0 .| Field expenses. - RN 77.50
22 20 ) F.H.Seely. . .ooiviiiinaiiiiitfinanns d ............... 138. 50
22 30 | ReM. Towsom. -ooovinmnnenineefoeeaeal® o 89.02
22 31 | O, G. Ballard... .| Hire of horse ................ 68. 00
24 32 | Herse R Iueld oXpenses. - 34.49
24 33 | H.B. 247.35
24 34 | M. Hacket 194.20
24 35} William J. Peters 152. 00
24 36 | Jas. C. Cook 41.98
24 37 | W.C.Frye.. 18. 50
24 38 | F. H. Seely 54.51
24 39 } Nat Tyler, jr 39. 85
24 40 | W, T. 16.20
24 41 | Alan M. Johnson 47.50
24 42 | J. R. Ellis 19. 80
24 43 | Pay roll . 867. 40
29 44 ... 6386. 00
28 45 Gllbert Thompson 220. 2
29 46 | Tay roll 1,940, 22
29 47 [...... do .ol 1,966.15
29 48 . .... do oo, 143.73
30 49 | A.D.Murlin._............. 26. 66
30 50 i Frank Monroe ........... 20. 00
30 51 [ A.E. Murlin 135. 85
30 52 | Bagil Duke . 37.35
30 53 | Gilbert ’I‘lmmp on. 111. 66
30 54 | H.S. \Vallace . 17.87
30 [51: 30 FR s SR Stil expenses 17.50
30 56 | Pay roll ........... Services, Nov., 1893 191. 67
30 57 [ H.B.Blair................. .| Field expeuses ................. 32.45
30 58 [._.... do et Traveling expenses 38. 50
30 59 | Hersey Munroe._........... a 20 65
30 60 | R.E.Ford.................. 12.55
30 61| Alix Brown...__............ 16.45
30 621 J.J. Fawbush.._........... 46.33
30 63 C.F.Edin.................. 43.55
30 64 | S.E.Cookunurnnonn ... Servxces Nov.1-20,1893......._.... 23.33
30 65 | Alan M. Johnson Services, Nov, 1-19, 1893 ... ..... 16.67
30 66} W.T. Walker.............. Services, Nov,1-9,1893. ... ...... 13.50
30 67 | RE.Ford ................ Services, Nov, 1-13,1893. ......... _. 13.00
30 68 | Pay roll ..... Services, Nov,, 1893 .. LT 71,83
30 69 L do i eees [ £ 100. 00
30 70 | John Cammack Storage, July 1-Nov. 30, 1893. 25. 00
30 71 | Jas. C.Cook .. Traveling expenses. . 3,00
30 72 | A.E. Murlin Field expenses. .. 93.26
30 73 | W.H, Lovell.. .| Traveling expenses............ . 43.28
30 4G EHyde. ..ol Field expenses.-cc.ceeemmainuaiernn. 113. 45

053 - ) Y A 421.56
DECEMBER, 1893,

Dec. 7 1| James P.Relly ............ R, Storage, Nov.,1893. . ..........occ... $2.00
11 2 | H.G.McCall.. .| Fora, ouf stock, Nov., 1893 ......... 14. 00
11 3 | E. A. Hagerty. 18,67~
31 4 | J.J.Fawbush 57.40
31 5| C.T.Edin .... 30. 00
31 6 | Mount Airy Ma ufacturmg Co 10. 00
31 T|N.B.Dunm ....o..ooeenan.. .| Forage of stock 222.28
31 8 | John Cammack............ Storage........... 5. 00
31 91 J.B.Carlisle................. ... Ao . il 6.00
31 . 10! F.B.Scotb oo oiea.o Scrvices, Dec. 16-31,1803............ 25. 80
31 11 | Payroll..o.ooo......o.l... .| Services, Dec.,1893. .. ... ... ... 884.40
31 12 Ao e do . .......... 946. 30
31 13 |. do ool 2,375.80
31 D O (Y (PR do o 1,947.08

6,544.73
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ADMINISTRATIVE REPORTS

Abstract of disbursements madeby P. H. Christie, special disbursing agent, U, S. Geological

Survey—(ontinued.

JANUARY, 1804.

Dat

oate No. of s . ;
of puy- |- 0 oher. To whom paid. For what paid. Amount
ment. :
Jan. 2 1| J. T MeGhinnis .....ocovenonn.. U Y $2.38
2 2 | Joseph Marion ......coovaa.. . clemaenn O - e . 8. 00
5 3 J H.Hagorty.................... Forage of stock................. . 40.00
5 4 rus C. Babb.............. .| Field expenses._................. 16. 00
15 5 cGhees Cotton Co. JBtorage . ..o..oeeoillil 1.46
19 6 | Liddon Bros R T do e 8. 61
19 7 | Edward Root............... N do ..o oo 28.45
29 8 | H. M. Wilson.. . Traveling expenses ...... 25. 45
20 9| Henry Gannett........oooniaveofoeanns Ao wieei s 32,70
31 10 | J.J. Fawbush, . Forage of stock ................. 50. 00
31 11 | J. G. Smith.. . Storage ... ...l 4. 00
31 12 { Payroll.oo.oooicineiannaono Services, Jan.; 1894 ......_._.... 811. 20
a1 ) P dO oo 954. 20
31 do .evenn.n 2,426.10
31 do