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LETTER OF TRANSMITTAL. 

DEPARTMENT OF THE INTERIOR, 

UNITED STATES GEoLoGICAL SuRvEY, 

vVashington, D. C., July .25, 1898. 

SIR: I have the honor to transrnit herewith a report of the 

operations of the United States Geological Survey for the year 

ending June 30, 1898. 

In this connection pm·mit me to thank you for the continued 

and active interest you have manifested in the ·work of the 

Survey. 

I arn, with respect, your obedimit servant, 

Ron. CoRNELIUS N. BLiss, 

Secretary of the Interior. 

Director. 
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NINETEENTH ANNUAL REPORT OF· THE UNITED 
STATES GEOLOGICAL SURVEY. 

CHARLEs D. vVALcoTT, DIREcToR. 

IN'rRODUCTION. 

During the fiscal year 18 9 7-9 8 the organization of the 
Geological Survey as set forth in former reports was con
tinued without material change (see page 27), and the field 
"vork of 1897 was chiefly a continuation of that of the 
previous season. 

The record of field work will be found further on in this 
report, under headings covering accounts of the work of the 
various divisions of the Survey. At this place it seems desira
ble to n1ake special reference to the con1pletion of the field 
"vork of the subdivisional and topographic surveys of the 
Indian Territory, and to the general provisions under "vhich 
the surveys of the forest reserves have been conducted. 

INDIAN TERRITORY SURVEY. 

The field surveys of the Indian Territory were completed 
the latter part of June. These included the resurvey of the 
lands of the Chickasaw Nation. During the progress of the 
1vork 63,881 miles of lines and 9,303 m.iles of spirit levels were 
run, 138 triangulation stations were located, .and 30,8R5 square 
miles of topographic maps were made in addition to the subdi
visional ~and maps. 

The office work is _no·w going forward rapidly in the branch 
office at Denison, Texas, and it is expected that before the 
close of the calendar year all of that work will have been 
completed .. 

11 



12 REPORT OF THE DIRECTOR. 

It was anticipated that a balance of the appropriation for 
the survey of the lands of the Chickasaw Nation would be 
unexpended, and authority was granted by Congress to use 
any such unexpended balance for topographic surveys in the 
State of Texas, in order to emnplete the topographic sheets 
of the Indian Territory extending into Texas. The balance 
at the close of the fiscal year is not so great as was expected, 
owing to the long-continued and heavy rains, which prevented 
the rapid execution of field ·work during the months of May 
and June. There was sufficient balance, however, to provide 
for the suTvey of one or two topographic sheets adjoining the 
Chickasaw Nation on the south. 

·The surveys of the Indian Territory have advanced very 
satisfactorily, and credit therefor is due l\1r. C. H. Fitch and 
the large corps of men who were engaged in the work. This 
work has demonstrated that it is 1nore economical to survey 
large areas in this manner than under the contract system 
heretofore employed by the Governrnent in its land-subdivision 
surveys. This statement applies to large areas, embracing 1,000 
square miles or more. Small areas can be surveyed under the 
contract system, through the General Land Office or surveyors
general, at less cost than by the Geological Survey, as the 
contracts are let to local surveyors, who do not need to incur 
traveling expenses. 

FOREST RESERVES. 

In the sundry civil act approved June 4, 1897, provision 
was made for the survey of the forest reserves and the estab
lislnnent of a forest policy on the part of the Governrnent. 

For a long time it was apparent to those who had given con
sideration to the subject that the destruction of the forests of 
this country, particularly in the Rocky :Mountain region and 
on the Pacific Coast, was proceeding at a rate far n1ore 
rapid than that of their restocking by growth, and that this 
destruction was wrought chiefly by fire, frorn which no benefit 
whatever accrues to the comn1unity, rather than by cutting, 
which, however 'vasteful it may be, is a necessity and results 
in good to the co1nmunity. )fovements in fa YOr of the pro
tection of the forests from fire and for the regulation of the 
cutting of tirnber therein "·ere not successful owing to the lack 
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of a sufficiently strong local sentiment. Several years ago 
those interested in the protection of the forests determined to 
endeavor to have certain parts of the public domain segregated, 
reserved from settlmnent, and placed under the protection and 
regulation of the General Governn1ent. An act of Congress 
approved l\Iarch 3, 1891, contains the following paragraph: . 

That the Presiuent of the United States may, from time to time, set apart and 
reserve, in any State OT Territory having pnl>lic Janel bearing forests, ::my part of 
the public lands wholly or in part covered with timber or undergrowth, whether 
of commercial value or not, as public reservations, and the President shall, by 
pnulic proclamation, declaro the estaulishment of such reservations and the limits 
thereof. (Stat. L., vol. 26, p. 1103.) 

Under this act seventeen forest reservations were established 
by Executive order prior to Septen1ber 28, 1893, aggregating 
in area about 17,500,000 acres. Their names, locations, and 
areas are given in the following table: 

Names, locations, and areas of forest reserves established pr'ior to Septem
ber /28, 18.93. 

P""'' «'<m. __ , _______ L_o_c_at-io_u_. ----

Pacific . . . . . . . . . . . . . . . \Vashington ................... _. _ .. . 

Cascade .............. Oregon ............ ------------ .... .. 

Bull Hun ............. ____ .do------ ............ ------ ..... . 

Ashland._.. . . . . . . . . . . . ... do ......... _ ....... _ ........... . 

Sierra.... . . . . .. .. .. .. California ..................... _ ... .. 

San Gabriel . _ ............. do . __ .... __ ..... __ ........... __ . 

San Bernardino ........... do ...... _____ ..... __ .... _ .... __ . 

Trauuco Canyon ...... 
1 
..... do ... _ ........... _ ............ .. 

Yellowstone Park .... "'yoming ____ ....... ______________ __ 

South Platte .. .. . .. .. Colorado ................ _ ... ___ ... .. 

Plnm Creek .... ____ ....... do .. ____ ...... -.-- _ ............ __ 

White Hiver ............... do ...... ------ ________________ __ 

Battlement )[esa, ..... 1 • __ .. do .......... __ ........ ____ . __ ... 
I 

Pikes Peak ... _ ...... _: _ .... do .... ___ ........... __ ...... _ .. . 

L\=} 
A=--~ 
967,C80 

4,492,800 
142,080 
18,560 

4,096,000 
555,520 
18,560 
<19, 920 

1,230,040 
683,5!20 
179, 200_ 

1,198,080 
858,240 
184,320 

Grand Canyon...... ' Arizona ............................. f 1, 851, 5~0 

I 

Pecos Hiver .......... l\ew Mexico ............. -------.----~ 311,0-10 
Afognak ...•......... Alaska----·------.................... Unknown. 

The establishment of these reserves attracted little attention 
and created little or no opposition, since no real protection 'vas 
afforded to areas reserved, and the cutting of timber and 
destruction by fires ·went on within their litnits as elsewhere. 
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On February ~2, 1897, in accordance with the recommenda
tions of a committee of the National Acade1ny of Sciences, 
thirteen additional reserves ·were established by Executive 
order, containing an aggregate area of 22,347,520 acres. 
Their names, locations, and areas, are g1ven 1n the following , 
table: 

Names, locations, and areas of forest reserves established ]february 22, 1897. 

---F-·o-re_s_t_r_es_e_r'_Te_·-----t-------------L--oc_a_ti-on_. ____________ 1 E•ti•n~•dareo·J 
Black Hills The central portion of the Black Hills, 

of South D;:tkota. 

Bighorn. . . . . . . . . . . . . . Slopes of the Bighorn Mountains in 

northern-central \Vyomi n g. 

Teton . . . . . . . . . . . . . . . . Adjacent to and south of the Yellow

stone Park Timber Reserve. 

Flathead............. Slopes of the Rocky Mountains, Mon-

tan a, from the Great X orthern Rail- ' 

road to the international boundary. 

Lewis and Clarke . . . . Both slopes of the continental divide 

in Montana, from near the line of 

the Great X orthern Railroad south

ward nearly to the fqrty-se\enth 

degree of latitude. 

Priest River.......... Priest Lake and Priest River basin in 

Idaho and Washington, from the 

Great Northern Railroad to the in

ternational boundary. 

Bitterroot............ The Bitterroot ::\Iountains in Mon

tana and Idaho. 

\Yasihngton . . . . . . . . . . The Cascade Range from south of the 

forty-eighth parallel to the inter

national boundary, excepting the 

settled Skagit Valley. 

Olympic ............. The Olympic Monntains ........... . 

Mount Rainier . . . . . . . The former Pacific Porest Reserve 

and an extension southward nearly 

to the Columbia River along the 

Cascade Range. 

Stanislaus ............ ' Sierra Nevada in California .. _ .... _ .. 

San Jacinto .... __ . __ . San Jacinto :\fountains south of the 

San Bernardina. Reserv-e. 

L"inta ... _ ....... ____ . L'inta ~Iomita.ins, exclusive of th. e I' 

Indian reservation. 

Acres. 

967,680 

1, 127,680 

829,440 

1,382,400 

2,926,080 

645, 120 

4, 147,200 

3,594,240 

2, 188,800 

2, 234,880 

691,200 

737,280 

875,520 
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In recommending the establishment of these forest reserves 
the com1nittee of the National Academy of Sciences fully rec
ognized the fact that the reserves established could not be 
n1aintained unless some plan were adopted under which the 
arable and mineral lands included within the limits of the 
reserves could be thrown open to settlen1ent and provision be 
made for supplying from them the timber needed by settlers 
in the neighborhood. The committee believed that the great 
extension of the reserved areas as recomn:iended by it would 
result in the adoption of regulations for the control of the 
reserves and in the judicious n1anagement of them, on the 
ground that the larger these areas the greater would be the 
number of people interested in drawing supplies fron1 them or 
mining in them, and hence that the demand upon Congress for 
the enactn1ent of laws securing their proper administration 
would be increased. 

As was anticipated, the establishment of these reserves pro
duced a strong protest from the residents of the States inter
ested, resulting in the provision incorporated in the sundry 
civil act approved June 4, 1897, suspending until March 1, 
1898, the Executive orders and proclmnations of February 
22, 1897, and providing for the exan1ination and survey of the 
reserves by the Geological Survey during· the intervening time, 
$150,000 being appropriated for this purpose. The object of 
this was to obtain for the use of the Department and the Presi
dent the necessary information for revising the bonnc1aries of 
the reserves, and subtracting fron1 then1 such areas as were 
found to be more valuable for agriculture or mining than for 
the timber they contain. 

As there is much confusion in the public mind in respect to 
this law, it seems desirable to insert it in this report, in order 
that the operations under it may be fully understood. 

For the survey of the public lands that have been or may hereafter be designated 
as forest reserves by Executive proclamation, under section twenty-four of the Act 
of Congress approved March third, eighteen hundred and ninety-one, entitled "An 
Act to repeal timber-culture laws, and for other 1mrposes," and including public 
lands adjacent thereto, which may be designated for survey by the Secretary of the 
Interior, one hundrecl and fifty thousand dollars, to be immediately available: P1·o
vicled, That, to remove any doubt which may exist pertaining to the authodty of the 
President thereunto, the President of the United States is hereby authorized and 
empowered to revoke, modify, or suspend any and all such Executive orders and 
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proclamations, or any part thereof, from time to time as he shall deem best for the 
public iu.terests: Provided, That the Ex:ecGtive orders and proclamations dated Feb
ruary twenty-second, eighteen hundred a.nd ninety-seven, setting apart and reserving 
certain lands in the States of "\Vyoming, Utah, )fontana, Washington, Idaho, and 
South Dakota as forest reservations, be, and they are hereby, suspended, and the 
lands embraced therein restored to the public domain the same as though said orders 
and proclamations had not been issued: Provided fttriher, That lands embraced in 
such reservations not otherwise disposed of before )farch first, eighteen hundred and. 
ninety-eight, shaH again become subject to the operations of said orders and procla
mations as now existing or hereafter modified by the President. 

The snrveys herein provided for shall be made, under the supervision of tho 
Director of the Geological Survey, by such person or persons as may be employed by 
or under him for that purpose, and shall be executed under instructions issued by the 
Secretary of the Interior; and if subdivision snrveys shall be found to be necessaey, 
they shall be executed under the rectangnlar system, as now provided by law. The 
plats and field notes prepared shall be approved and certified to by the Director of 
the Geological Survey, and two copies of the field notes shall be returned, one for 
the files in the Unitecl States surveyor general't! office of the State in which the 
reserve is situated, the other in the General Land Office; and twenty photolitho
graphic copies of the plats shall be returned, one copy for the tiles in the United 
States surveyor-general's office of the State in which the reserve is situated; the 
original plat and the other copies shall be filed in the General Land Office, and shall 
have the facsimile signature of the Director of the Survey attached. 

Such surveys, field notes, and plats thus returned shall have the same lega-l force 
ancl e:fl'ect as heretofore given the surveys, field notes, and plats returned through 
the surveyors-general; and such surveys, which include subdivision surveys under 
the rectangular system, shall be approved by the Commissioner of the General Land 
Office as in other cases, and properly certified copies thereof tball be filed in the 
respectiYe land offices of the districts in which such lands are situated, as in other 
cases. All laws inconsistent with the provisions hereof are hereby declared inopera
tive as respects such survey: P1·onided, howercr, That a copy of every topographic 
map and other maps showing the distribution of the forests, together with such 
field notes as may be taken relating thereto, shall be certified thereto by the Director 
of the Suney and filed in the General Land Office. 

All public lands heretofore designated and reserved by the President of the United 
States under the provisions of the Act approved March third, eighteen hundred and 
ninety-one, the orders for which shall be and remain in full force and effect, unsus
pended and unrevoked, and all public lands that may hereafter be set aside and 
reserved as public forest reserves under said Act, shall be as far as practicable con
trolletl and administered in accordance with the following provisions: 

:s-o public forest reservation shall he established, except to improve and protect 
the forest within the reservation, or for the purpm>e of securing favorable conditions 
of water flows, and to furnish a, continuous supply of timber for the use and neces
sities of citizens of the United States; but it is not the purpose or intent of these 
provisions, or of the Act providing for such reservations, to authorize the inclusion 
therein of lands more valuable for the mineral therein, or for agricultural purposes, 
than for forest purposes. 

The Secretary of the Interior shall make provisions for the protection against 
destruction by fire and depredations upon the public forests and forest resenations 
which may have been set aside or which may be hereafter set aside under the said 
Act of )larch third, eighteen hnmlFed and ninety-one, and which may be continued; 
and he may make such rules and regulations and establish such service as will 
insure the objects of such reservations, namely, to regulate their occupancy and use 
and to preserYe the forests thereon from destruction; and any violation of the pro
visions of this Act or such rules and regulations shall be punished as is provided for 
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in the Act of June fourth, eighteen hundred and eighty-eight, amending section 
:fifty-three hundred and eighty-eight of the Revised Statutes of the United States. 

}<'or the purpose of preserving the living and growing timber and promoting the 
younger growth on forest reservations, the Secretary of the Interior, under such 
rules and regulations as he shall prescribe, may cause to be designated and appraised 
so much of the dead, matured, or large growth of trees found upon such forest reser
vations as may be compatible with the utilization of the forests thereon, and may 
sell the same for not less than the appraised value in such quantities to each pur
chaser as he shall prescribe, to be used in the State or Territory in which such 
timber reservation may be situated, respectively, but not :for export therefrom. 
Before such sale shall take place, notice thereof shall be given by the Commissioner 
of the General Laud Office, for not less than sixty days, by publication in a news
paper of general circulation, published in the county in which the timber is situated, 
if any is therein published, and if not, then in a newspaper of general cirnulation 
published nearest to the reservation, and also in a newspaper of general circulation 
published at the capital of the State or Territory where such reservation exists; 
payments for such timber t~ be made to the receiver of the local land office of the 
district wherein said timber may be sold, under such rules and regulations as the 
Secretary of the Interior may prescribe; and the moneys arising therefrom shall be 
accounted for by the receiver of snch land office to .the Commissioner of the General 
Land Office, in a separate account, and shall be covered into the Treasury. Such 
timber, before being sold, shall IJe marked and designated, and shall be cut and 
removed under the supervision of some person appointed for that purpose by the 
Secretary of the Interior, not interested in the purchase or removal of such timber 
nor in the employment of the purchaser thereof. Such supervisor shall make report 
in writing to the Commissioner of the General Land Office and to the receiver in the 
land office in which snell reservation shall be located of his doings in the premises. 

The Secretary of the Interior uw.y permit, under regulations to be prescribed by 
him, the use of timber and stone found npon such reservations, free of charge, by 
bona fiue settlers, miners, residents, antl prospectors for minerals, for firewood, fenc
ing, buildings, ruining, prospecting, anu other domestic purposes, as may be needed 
by such persons for such purposes; snch timb~r to be used within the State or Terri
tory, respectively, where such reservations may be located. 

Nothing herein shall be construed as prohibitiug tlle egress or ingress of actual 
settlers residing within the boundaries of snch reservations, or from crossing the 
same to and from tlieir property or homes; and such wagon roads and other improve
ments may be constructeu thereon as may Le necessary to reach their homes and to 
utilize their property under such rules and re~ulations as may be prescribeu by the 
Secretary of the Interior. Nor shall anything herein prohibit any person from enter
~ng upon such forest reservations for all proper and lawful purposes, including that 
of prospecting-, locating, and dt·veloping the mineral resources thereof: Provided, 
That snch persons comply with the rules and regulations covering such forest 
reservat.ions. 

That in caseR in which a tract covered by an unperfected bona fide claim or by a 
patent is included within tlle limits of a pul>lic forest reservation, the settler or 
owner thereof may, if he desires to do so, relinquish the tract to the Government, 
and may select in lieu thereof a tract of vacant lantl open to settlement not exceed
ing in area the tract covered by his claim or patent; and no charge shall be made in 
such cases for making the t'ntry of record or issuing the patent to cover the tract 
selected: P1·ovided fnrther, That iu eases of nuperfected claims the requirements of 
the laws respecting settlement, residence, Improvements, and so forth, are complied 
with on the new claims, credit being allowed for the time spent on the relinquished 
claims. 

The sett.lers residing within the exterior boundaries of such forest reservations, or 
in the vicmity thereof, may rnaintam schools and churches within such reservation, 
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and for that purpose may occupy any l)art of the said forest reservation, not exceed
ing two acres for each schoolhouse and one acre for a church. 

The jurisdiction, both civil and criminal, over persons within such reservations 
shall not be affected or changed by reason of the existence of such reservations, 
except so far as the punishment of offenses against the United States therein is con
cerneu; the intent awl meaning of this provision being that the State wherein any 
such reservation is situated shall not, hy reat~on of the establishment thereof, lose 
its jurisdiction, nor the inhabitants thereof their rights and privilege~ as citizens, 
or be absolved frou1 their duties as citizens of the State. 

All waters ou such reservatio~s may be useu for domestic, mining, 1~.1illing, or irri
gation purposes, under the laws of the State wherein such forest reservations are 
situatetl, or nuder the laws of the United St.ates and the rules and regulations esta.b
lished thereunder. 

Upon the recommendation of the Secretary of the Interior, with the approval of 
the President, after sixty days' notice thereof, publishecl in two papers of genera.! 
circulation in the State or Territory wherein any forest reservation is situated, and 
near the said reservation, any public lands embraced within the limits of any forest 
reservation which, after due examination by personal inspection of a competent per
son appointed for tha.t purpose by the Secretary of thA Interior, shall be found better 
adaptetl for mining or for agricultural pnrposes than for forest usage, may be restored 
to the public domain. And any mineral lands in any forest reservation which have 
been or which may be shown to be such, and subject to eutry under the existing 
mining laws of the United States and the rnles and regulations applying thereto, 
shall continue to be subject to such location and entry, notwithstanding any provi
sions herein contained. 

The President is hereby authorized at any time to modify any ExP-cntiYe order that 
has been or may hereafter be made establishing any forest reserve, and hy such 
modification may reduce the area or change the boundary lines of such reserve, or 
may vacate altogether any order creating such reserYe. (Sundry civil act appro,,ed 
June 4, 1897.) 

The suspension of the forest reserves in the States of W yo
ming, Montana, Utah, Washington, Idaho, and South Dakota 
until l\1:arch 1, 1898, was tern1inated on that date, and no 
furthei· suspension was made; all the suspended reserves are 
nO"\V subject to the la,vs governing forest reserves. 

Upon the enacttnent of this legislation-June 4, 1897-
arrange•nents were at once n1ade for the topographic and sub
divisional stu·yeys of those portions of the suspended reserves 
in 'vhich there are large interests that rnay be injuriously 
affected if the areas are included 'vi thin the reserves; for in
stance, the agricultural and mining· interests of portions of the 
Black Hills ReseiTe of South Dakota, the 1nining· interests of 
the southwestern portion of the \~Tashington Reserve of Wash
ington, and the timber interests of the eastern portion of the 
Bitterroot Reserve in )fontana. The purposes of the topo
graphic surveys are (a) the preparation of topographic 1naps, 
on a scale of 2 1niles to the inch, with contour intervals of 
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100 feet, as base 1naps for the representation of forestTy details, 
·agricultural and 1nineral lands, and 'future geologic surveys; 

(b) the establishment of bench 1narks indicating elevation 
above sea level, for vertical control in topographic n1apping, 
and for all mining~ engineering, and geologic "\vork; (c) the 
subdivision of reserves, "\Yhere necessary, by running township 
lines for the purpose of designating tracts of land; (cl) the 
dmnarcation, by means of section lines, of tracts which are n1ore 
valuable as agricultural and Jnineral lands than for tirnber; 
and (e) the n1apping by the topographer in charge of each 
party of the outlines of all wooded and forest areas. 

Early in July the forestry survey was organized, and soon 
thereafter special forestry experts began the study of the dis
tribution of the forests and woodlands, the .size and density of 
the timber, the distribution of the leading econ01nic species, 
the effect of the ravages of forest fires and the an1ount of dain
age inflicted by then1, the atnouut of dead ti1nber, the extent 
to which the forests are pastured, and the extent of the tin1ber 
already cut and the effects of the deforesting; also the relation 
of the timber supply to transportation, the local den1ancls of 
ruiners and settlers, and the supply needed for n1ore distant 
markets. ' 

The exarninations of the surveyors and forestry experts are 
not limited to the present lines of the forest reserves, but, as 
provided for in t.he statute authorizing the survey, they include 
public lands adjacent to the reserves. 

It is anticipated that the 60,000 square n1iles of forests now 
included within the reserves can be thoroughly and economic
ally surveyed within five years, provided adequate appropria
tions are n1ade for the purpose. Nearly enough, if not sufficient, 
data for the construction of topographic and forestry 1naps have 
been secured during the past field season to pern1it of an intel
ligent rectification of the boundaries of n1ost of the J:eserves 
containing areas where apparent injury or. injustice is being 
inflicteJ. by the establisln11ent of the reserves. 

The progress of the survey's of the forest reserves is set forth 
in n1ore detail on later pages of this report (s~e pages 93, 108). 
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ALASKA. 

When it ·was decided to continue the explorations in Alaska 
a call was rnade for volunteers among the geologists and topog
raphers, as the work promised to be of unusual severity and 
to jnvolve many hardships. The parties were quickly rnade 
up and left early in May to begin the exploration of the 
almost unknown area between the coast line on the south 
and the Yukon on the north. One main route was up the 
Sushitna, two parties to separate at suitable localities, one to 
explore the valley of the Kuskokwim, the other to go to the 
headwaters of the Sushitna and pass over into the valley of 
the Tanana. Another main route was by way of the Chilkoot 
Pass to the region of the Klondike, 'Vhite, and Tanana rivers. 
'rhe route of the two military expeditions to which geologists 
were attached was in the line of the Copper River drainage basjn 
northward to the Tanana and Yukon rivers~ where they were 
to come into the field of the topographic survey bejng con
ducted by one of the parties on the Yukon near the British 
boundary. The organization of the parHes is given later, under 
the headjng " Surveys in- Alaska" (pp. 116-117). 

COMMITTEES. 

rrhe committees appointed in the previous fi'scal year for the 
purpose of assisting the Director by rnaking investigations and 
recommendations concerning special matters referred to then1 
have been 1nodified and con.tinued and several new comrnittees 
have been appointed. 

(1) The Committee on Petrographic Reference Collection 
consists of ~1essrs. Cross (chairman), Diller, and Lindgren. 
The collection now numbers 949 rock specimens, about 400 
ha-ving been added during the year. Descriptive cards and 
several card indexes have been prepared and type,vritten, and 
the interesting material of the collection is accordingly now 
available for reference by petrographers of the Survey. An 
accession catalogue has been completed to date, and labels 
specially designed for the collection have been ·written. The 
work of caring for and studyin~ this collection has fallen 
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chiefly upon ~1r. Cross, who has been assisted during several 
months by ~Ir. Ransome and for shorter periods by Messrs. 
Smith and Spencer. This committee has charge of the petro
graphic microscopes of the Survey, and assigns them to geolo-
gists as needed. · 

(2) The Committee on Petrographic Laboratory consists of 
Messrs. Diller (chairman), Turner, and Willis. All material 
of which thin rock sections are requested by geologists of 
the Survey is referred to this committee, which makes reconl
mendations in relation to the desirability of having sections 
cut and the order of precedence in which the material should 
be taken up for sectioning. The statement of the work per
fornled in the Petrographic Laboratory is given later in connec
tion with the report of Mr. Diller's work (p. 51). 

(3) The Committee on Analyses o( Rocks consists of Messrs. 
Cross (chairman), Diller, and Lindgren. Professor Clarke, 
chief chemist, and Mr. Willis are associate 1nmnbers. This 
committee is charged with the duty of considering all requests 
for analyses of rocks, with a view to recomrnendation as to the 
merits of each request. Early in the year a circular was issued 
by the Director, upon recommendation of this committee, call
ing the attention of geologists to the duplication of chmnical 
analyses of rocks and the need of intelligent discrimination as 
to the value of numerous analyses requested. The circular 
~tates that the committee requires information concerning rnate
rial submitted for analysis, and the data needed for an intelli
gent estimate are indicated, with the request that they be 
here-after submitted. As a result of the work of this committee, 
the labors of the Chemical Laboratory have been lightened, 
and the attention of geologists has been called to published 
material. · 

( 4) A C01nmittee on Analyses of Ores was organized, c_on
sisting of Messrs. Lindgren (chairman), Hayes, ~nd Weed, 

· with Messrs. Clarke and Willis as associate mernbers. No 
·work requiring reference to this committee has been submitted 
during the fiscal year. 

(5) A committee was appointed. to consider the N omencla
ture of Igneous Rocks as used in the folios of the Geologic 
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Atlas only. It consisted of :Jiessrs ... Van Rise (chainnan), 
Cross, Diller, Turner, and vY eed. Several sessions of the 
comn1ittee were held during the year, and the following report, 
signed by all the 1neinbers of the co1nmittee, was subtnitted 
to the Director and approved by hin1: 

CIRUULAR UPON '.I'HE NO:\JENCLATURE OF 'l'HE IGNEOUS ROCKS, l!'OR 

INFORl\'lA.TION .AND GUIDANCE OF GEOLOGISTS OF THE SURVEY. 

In the preparation of the geoJogic folios of the Geological Survey it has become 
desirable that greater uniformity in the use of petographic terms and names, espe
cially for igneous rocks, should obtain. A committee composed of members of the 
Survey was some time ago appointed to examine into the 'matter and make recom
meudation. This committee has studied the difficulties which have thus far nrisen 
and, taking into account the present statns of systematic petrography, has formu
lated certain r11les affecting petrographic terminology and made certain suggestions 
for the use of rock names in the geologic folios. The following rules and sugges
tions are hereby approved and submitted for the guidance of the geologists of the 
Survey. 

TER:\IINOLOGY. 

Con~pound names.-Componnds of rock names shall be applied only to interme11iate 
forms. Thus, gabbro-diorite is a rock interrnetliate between ga.bbro and diorite. 
It is not a gabbro in which the pyroxene bas been changetl to amphibo1e. Snch 
a rock is a metagabbro. Granite-syenite is another example. 

JietamoJ]Jhic 1·ocks.-The prefixes meta and apo, if used at all, shall be used in the 
following definite senses: 

Meta is to be prefixed to the na,me of the original rock. Thns, rnetadiabase will 
indicate au altere1l diabase without specifying the kind of alteration. Apo is to he 
used, as proposed by Dr. Bascom, for devitrification products, as a prefix to the na111e 
of the original rock. 

Porphy1·y.-Porphyry and its derivatiYes are to be used as purely textural terms, 
without limitation to mineralogical groups. Porphyry will thus apply 'to all rocks, 
whateYer their composition, containing phenocrysts in a distinct groundmass, nnd 
without regard to the size of the grains of the grountlmass. Porphyrite is discarded 
as superfluous; also quartz-porphyry, orthoclase-porphyry, etc., as implying special 
mineral composition not expressed in these names. 

G1·anophyre, jelsophy1·c, and vitrophyre may be appliell to any porphyries possessing, 
respecth·ely, granular. felsitic, or vitreous gronndmasses. The Hosenhusch use of 
granophyre is thns rejected. 

Glass.-The collective term for vitreous rocks shall be glass. 

NO:\IENCLATURE. 

Age.-Age is not recognized as a factor in the namiug of igneous rocks. Sncb 
names as quartz-porphyry, l)Orphyrite, melaphyre, etc., recognizing age as a factor, 
are to be dropped. 

Geological occurrenoe.-Geological occurrence is not rPcognized as a factor in the· 
naming of igneous rocks. 

Rock names for folio legends.-The names of igneons rocks nsed in the legends of 
folios and in the general portions of the accompanying text should be the simplest 
antl best-known terms applicable 1~nder the circumstances. The importance of a 
1·ock within a quadrangle must be considered in determining its name for folio use. 
In the present condition of systematic petrography it is deemed inexpedient to for-
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mulate definitions of rock groups. The fol1owing recommendations will, it is hoped, 
result in the plainest and Rimplest nomenclature possible at the present time: 

(a) If a rock belongs to a variet.y unt'ler a commonly known group the name of 
-that group shoulu be Uf'!ed in the legend, but the more specific character and name 
shoulcl be given in describing the rock in the text. Granite, syenite, nepheline
syenite, monzonite, diorite, gabbro, peridotite, rhyolite, trachyte, phonolite, ande
site, and basalt are examples of group terms of this class. 

(b) If two or more varieties of one group occur within ~'~· quadrangle, the use of 
local names, as explained in a later section, is recommended. 

(c) \Vbere a rock of unusual character and rare occunence, for which a special 
name bas been proposed, is found to be of much importance in a. quadrangle, that 
name may be used throughout the folio, e. g., theralite in the Livingston quadrangle 
(folio 1). 

(d) If several rare forms occur, but are not geologically important, they may be 
grouped in the legend under some general term, e. g., "basic dikes." 

(e) Since a large share of the use of each rock name contained in a folio is with 
reference to the rock mass as a geological bod~, rather than to its exact petrographic 
character, the use of local names for varieties under one general group is deemed 
advantageous. The use of these names may be illustrated by the following: 

Granite is a group name for several rock varieties which have receh,etl special 
names, as granitite, granite proper, hornblende-granite, aplite, granulite (fr.). If 
one area contains granitite ami aplite, each in important masses, to he tlistinguishefl 
upon the map, the one may he called "Butte granite," the other "Bluebird granite," 
in the legencl. 

By this procedure the existing rock varieties of importance may be discriminated, 
the local geologist or layman supplied witll'a name comparatively free fromiech
nical meaning, and tbe existence of the local terms will gradually educate those 
who use them to the distingnishing cha.racteristics noticed by the petrographer. 

(f) Geologists \\'Orking in adjacent districts are directed to agt·ee upon a legend 
designation for each rock occurring in both areas. 

(6) A Committee on :1\-fap Editing and Printing was appointed 
April 16, 1898. It consists of Messrs. Kiibel (chairman), 
Baker, and Stose. It is the duty of this committee to con
sider questions relating to the editing, engraving, and printing 
of topographic maps and of folios of the geologic and topo
graphic atlases. The committee detern1ines the order of 
precedence to be given to atlas sheets and folios sub1nitted for 
publication, and makes recommendations to the Director upon 
moot questions affecting the style of the maps and with refer
ence to any modification of current procedure which may be 
pr.oposed. 

NEEDS AND ACKNOWLEDGMENTS. 

It is desirable that there should be a considerable increase 
in the appropriations for geology and topography. The Sur
vey has developed rapidly, but the appropriations for these 
two most essential features are less than they were prior to the 
reduction in 1893. At least S40,000 should be added to geol-
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ogy and $45,000 to topography in order to enable the Bureau 
to meet the public demands for surveys that come from all 
portions of the country. 

In accordan-ce with the reeommendation made for the in
crease of room for the Survey, authority was granted by Con
gress to secure two additional floors in the Annex Building, to 
which some of the laboratories are now being transferred. 

Various Government bureaus have cordially cooperated 
with the Survey in the endeavor to advance and perfect its 
work. These include the Smithsonian Institution, the National 
Museum, the Coast and Geodetic Survey, the General Land 
Office, and the Government Printing Office. Special acknowl
edgment is 1nade to the Coast and Geodetic Survey, the General 
Land Office, and the Government Printing Office for the prolnpt
ness and courtesy with which they have responded to numer
ous requests that have been n1ade of them from time to time 
dui1 ing the year. 

The rnembers of the Survey have worked harmoniously and 
faithfully, cooperating with one another and with the Director 
in carrying forward the work intrusted to the Survey. t;pecial 
mention is made of the faithful service of. the chief clerk and 
the chief disbursing clerk, who took charge of the administra
tive and business affairs of the Survey during the Director's 
long abst~nce in the West in the field season of 1S97. 

PL.AN OF OPERATIONS. 

The general plan of operations for the fiscal year 1897-98 
was laid before the honorable Secretary of the Interior on 
June 10, 1897, and was approved by him June 15, 1897. The 
detailed plan as approved by the Secretary is on file in the 
Department. 

The greater portion of the work hereinafter reviewed was 
executed in conformity with the plans sub1nitted. A general 
statmnent of appropi'iations and of allotments for ·work in 
geology, paleontology, and topography imtnediately follows, 
and where each field party was employed and ,vbat each party 
and office division acco1nplished will be found set forth on 
later pages under the heading "\Vork of the year" (p. 31 ). 
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APPROPRIATIONS. 

For the fiscal year 1897-98 there was appropriated for the 
work of the United States Geological Survey the sun1 of 
$1,033,983.60. Separate amounts were, by the terrns of the 
acts, set apart for specific .branches of work and for the salaries 
of persons connected with these branches. For conveni~nce 
of reference these separate appropriations are here brought 
together and classified. 

The legislative, executive, and judicial act contained the 
following items: 
For salaries of Director, chief clerk, chief disbursing clerk, librarian 

and photographer, together with clerks, messengers, watchmen, et al. 
For rent ............. : ......................................•........ 

Total ........................ ~ ............................... - . 

The sundry civil act included the following iten1s: 
For pay of skillecl laborers, etc .......••.....•••..................... 
For topographic surveys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $175, 000. 00 
For pay of two geographers and two topographers........ 9, 200.00 

$31,390.00 
11,200.00 

42,590.00 

13,000.00 

Total for topographic work .....•........... , . . . . . . . . . . . . . . . . . . . 184, 200. 00 
For geologic surveys . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . 100, 000. 00 
For general investigations in Alaska.... . . . . . . . . . . . . . . . . . . 5, 000. 00 
For pay of four geologists.... . . . . . . . . . • . . . . . . . . . . . . . . . . . . 13, 700. 00 

Total for geologic work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 118, 700. 00 
For paleontologic researches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 000. 00 
For pay of two paleontologists . . . . . . . . . • . . . . . . . . . . . . . . . . . 4, 000. 00 

Total for paleontologic work ....•.............................. 
For chemical and physical. researches. . . . . . . . . . . . . . . . . . . . . 7, 000. 00 
For pay of one chemist . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 3, 000, 00 

Total for chemical work ...•.................................... 
For gaging streams and determining water supply .•... · .............. . 
For preparation of illustrations ..................................... . 
For preparation of report on mineral resources ...................... . 
For purchase of books and distribution of documents ............... . 
For engraving and printing maps ................................... . 
For rent ................................................. _ .......... . 

There was appropriated in the same act for engrav
ing, printing, and binding publications of the Geo
logical Survey, $37,000; this Rum to be disbursed, 
not by the Geological Survey, but by the Public 
Printer. The items are as follows: 
For engraving illustrations for the report of the Director. 
For engraving illustrations for monographs and bulletins. 
For printing and binding monographs and bulletins ..... . 

$7,000.00 
10,000.00 
20,000.00 

Total for engraving,. etc ....................................... . 

14,000.00 

10,000.00 
50,000.00 
13,000.00 
20,000.00 
2, 000.00 

60,000.00 
4,200.00 

37,000.00 
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Furthern1ore, the same act contained tl;te following 
special appropriations: 
Special appropriation for the survey of forest reserves. _____ . ____ •. __ • $150, 000. 00 
Special appropriation for the survey of a portion of the bouudary line 

between Idaho and ::\fontana ...••.. _____ . ---· .. ____ .... _. _ ... _ .. .. . 7, 650.00 

Total . - - _-- . ___ -. -- ____ . ___ .... __ .. ___ ... _ . __ ......•••..... __ . _. 726, 340. 00 

The Indian Depart1nen t act contained the follow
ing items: 
Special appropriation for the completion of tile snn-ey of 

lands in the Indian Territory .. _ ... ___ . _ . __ ..... _ ... ___ . $100, 000. 00 
For the resurvey of lands of the Chickasaw Nation .. ___ .. Hl, 500.00 

Total for Indian Territory snrvey __ . _ ..... ____ .. _. __ .. _. _ . ____ . . 241, 500. 00 

'.rotal . _ . ____ ... __ ....... ____ ... _ .. ___ .......... ___ .. - ___ .. ____ - 967, 840. 00 

The deficiency bill approved July 19, 1897, con
tained the following i terns : 
Transmission of public documents through the Smithsonian 

Institution. ____ .. ____ .... _ . __ ••. _ . _ .. _ ... _ .... ____ .... _ 

Mineral resources: Printing advance copies of papers ... . 
Surveying lands in Indian Territory. _____ . __ .... _ .... ___ . 
To pay amounts found due by the accounting officers of the 

Treasury to Chicago, Rock Island and Pacific Railwa~ 
Company for the transportation of assistants. __ .... ___ . 

$2,230.60 
1,000.00 
8,000.00 

93.75 

A joint resolution (Public resolution No. 3) ap
proved January 20, 1898, made the following appro
priation: 
For preparing a map of Alaska ... ____ ......... __ .. ____ .............. . 

The urgent deficiency bill approveci January 28, 
1898, contained the following items: 
For completion by the Geological Survey of the survey of the lands in 

the Indian Terri tory _. _ .. ____ .. ---- ______ .. - _. _ . _ .. _ . __ . ____ ...... . 
For the geological and topographical surveys in Alaska., to continue 

available until June 30, 1899 .... ·----· ·----·-----· ----·- ..•... ·----
Tratlsmission of public documents through the Smithsonian Institution. 

Aggregate appropriations for the Geological Survey for the fiscal 

11,324.35 

2,500.00 

30,000.00 

20,000.00 
2,319.25 

year 1897-98 . ____ ... - ___ --- .. __ . _ .. _ .. _ .... ___ .. - ..... ___ . _ _ _ 1, 033, 983. 60 

ORGAXIZ.A'.riOX. 

For convenience of adrninistration, the following scherne of 
organization of the work and business of the Suryey was 
adopted some years ago. "C nder this the work is primarily 
divided into four branches, within each of which there are a 
nurnber of divisions. 
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Orgctnizution of the Geolog,ical Survey. 

I Branch. 

~--1--
Didsion. 

(Geology. 

I Paleontology. 

Geologic------ ............. ~ Chemistr~'· 

I Hydrography. 

l Mineral Resonrces. 

{

Triangulation. 

Topogra11hic ............... , Topography. . 

. .

1 

Geography and Forestry. 

• • 1 f Ilh~str~tions. 
Pubhcation .................. I Ed1tonal. 

, l Engraving and Printing. 

I {Documents, Correspondcn ce, aml Records. 

I Administrative ............. I The Library. _j 
L_ __________ i _D_i_s_bl_u_s_ements and Accounts. 

ALLOTl\IENTS. 

ALLOTMENTS TO GEOLOGIC WORK. 

As stated above, the total appropriation for geologic work 
for 1897-98, including the special appropriation for '\vork in 
Alaska, was $118,700. The following table exhibits the allot
nlents that were made to the heads of the several geologic 
parties: 

Allotments to geologic parties. 

____________ P_a_rt_Y_·--------------1--A--llotm~t. I 
1. Executive office........................................... $11, 520 
2. N. S. Shaler (xiassachnsetts and Virginia).................. 2, 000 

3. B. K. Emerson (Massachusetts, Connecticut, and Rhode 

Island) ................................................ . 

4. T. N. Dale (New York and Vermont) ...................... . 

5. J. F. Kemp (New York) ....................... __ ......... .. 

6. J. E. \Volff (~ew Jersey and Vermont) .................... . 

7. C. D. White (Pennsylvania,, West Virginia, Virginia, Ken-

tucky, and Tennessee) ......................•........... 

8. l\I. R. Camp bell (West Virginia and Kentucky) ............ . 

9. C. \V.Hayes (Georgia, Alabama, and Tennessee) ............ J 

I 10. A~f::; ~~~~- -(~~r-~i~i:~·. ~~~~~~:~··. -~ ~~~- -~~~~~~~~·--~~:~.I 
Ill. W ~!~~:)~.: ~~:~·-~ -~·~-~: ~~~:!:. ~-·~ --~ ~r~ey:. :'.".~. ~~:~~-I 

750 
2,000 

400 

600 

2,400 

4,650 
2,500 

2,515 

d 
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Allotments to geologic parties-Continued. 

Party. Allotment. 

12. G. H. Eldridge (Florida)....... . . . . . . . . . . . . . . . . . . . . . . . . . • . . $2, 750 

13. C. R. VanHise (Lake Superior and Appalachian Mountain 

region) . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 000 

14. T. C. Chamberlin (Illinois and central interior region)...... 2, 000 

15. G. K. Gilbert (Great Lakes and New York)................. 4, 500 

16. R. T. Hill (Texas)......................................... 3, 300 

17. J. A. Ta:ff (In(l.ian Territory).... . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 600 

18. T. W. Vaughan(Texas).... .... ........ .... .•.... ...... .... 975 

19. vV. H. Weed (Montana).-- .. -- ... _ ..... - .... --.-· ... -·..... 4,100 
20. S. F. Emmons (Utah) ..... ____ ........ -_- ......... _._ ... __ . 7, 000 

21. R. C. Hills (Colorado)..................................... 1, 000 

22. C. ·w.Cross (Colorado) ...... ···············-·-···---····-· 5,4-50 
23. Arnold Hague (Yellowstone National Park) ... _ ....... _ .. _. 7, 900 

. 24. J. S. Diller (Oregon, California, and Petrographic Labora- , 

tory) ....•.... _ . _ ................... -..... -.. . . . . . . . . . . . 5, 200 

25. H. \V. Turner (California).... . .. . .. .. . .. .. . . . .. .. .. .. . . .. . 3, 900 

26. G. F. Becker (California).................................. 6,250 

27. Waldemar Lindgren (Idaho).............................. 5, 400 

28. Bailey ·willis (Washington and map editing).............. 8, 840 

29. Alaska................................................... 5,000 

Co Contingent fund .. ---- ------ . ----- .. -- ------ ------ -----. . . ., 200 I 
'rotal . _ ... __ ....................................... ___ .I 118, 700 

I 

ALLOTMENTS TO PALEONTOLOGIC WORK. 

The total appropriation for paleontologic work for 1897-98 
was $14,000, which was allotted to the several sections of the 
work as follows: 

Allotments to paleontologic work. 

~ Sootion 

Paleozoic work .... _ ......................................... . 

1\:Iesozoic work ........................... _ .................. . 
Cenozoic work .......... _ ........... _ .. _ .................... _ 

Paleobotanic work ....... ---· .............................. .. 

Vertebrate paleontology .................................... .. 

Allotment. I 
$2,500 

2,050 

2,600 

4,250 

1,000 

General assistant's salary .. . . .. . .. .. .. .. .. .. .. .. .. . . .. .. . .. .. . 1, 200 

I Contingencies .................................... -----· ...... --~ 

L_ Total................................................... 14,000 



REPORT OF THE DIRECTOR. 29 

ALLOTMENTS TO TOPOGRAPHIC WORK. 

The appropriation for topographic work for 1897-98 was 
$184,200, which was allotted to the several sections of the 
work as follows: 

. Allotments to topographic work. 

\=;::= S.otion. . 

Administration ...... ·-----·-----·-----·-----·----·_·--------· 
Atlantic section. _____ .. ___ .. ____ .. __ .. _. ____ .·_. __ .. __ .... _._. 
Central section .. ____ .. ___ . _ . ________ . ____ . ____ .. __ . _________ _ 

Rocky Mountain sectiOn __ ... _____ . _____ . ___ .. ____ .. ___ ... ___ _ 

Pacific section ....••......•. ---- .... ·----- ____ -------- .... ---· 

.Allotment. 

$12,000 

55,400 

40,800 

31,900 

35,500 

Instruments, repairs, and drawing material. ...... ____ ..... _... 5, 000 

I Con~ngencies ........................ --- · .... · .. · · · · · · .. · · · .. ~· 600 I 
~tal, including stated salaries . ·----- ·----- ... --- --·- ---- 184,200 

ALLOTMENTS TO FORESTRY WORK. 

The appropriation for the surveys and investigations of the 
forest reserves was $150,000, which ·was allotted as follows: 

Allotments to fore.~try work. 

~ """'' _ Allotru<nt.l 

E. M. Douglas .• --.- ---- -.-- . ---- .. ---- .. ----. ---.-- . ----. ---- $59, 000 I 
R. U. Goode .... ·------------- ...... -----------··----·----.... 69,000 
Henry Gannett . _ .......... -............ __ ...•....... _ .. -. . . . . 14, 000 

I Office pay roll and contingencies .. .. .. .. . .. . . . • • . . . .. . .. . • .. .. 8, 000 I 
L_ Total ...•........ -----··----- ...... --------------...... 150,000 

MISCELLANEOUS ALLOTMENTS. 

CHEMISTRY. 

For pay of all persons connected with the chemical work, 
and for the purchase of chemical supplies, apparatus, etc., the 
entire appropriation of $10?000 was allotted. 
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HYDROGRAPHY. 

The appropriation of 850,000 for hydrography was allotted 
as follows: 825,000, to the n1easurement of stremns, includ
ing surveys of reservoir sites; $10,000 to the investigation of 
underground currents and artesian ·wells; and the remainder, 
'$15,000, to the preparation of reports upon the rnethods of 
utilizing the \Vater resources of the United States (see Part 
IV of this Annual Report, and the series of Water-Supply 
Pa.pers). · 

'rhe appropriation 'vas apportioned by States, as follow·s: 

Appo1·tionrnent of appropriation for hydrography, by States. 

r=.; s'"'" 
Alabama .......................................•............. 

Arizona ...................•.................• _ .••... _ ....... . 

California ............ ·----·-----· ...... ------·----· ......... . 
Carolinas ..• __ .. __ .................. _ ....... _ ....... _ •••..... 

Colorado ........................ ---· ........ _ ................ . 

GeClrgia ... _ ..... _ .......... _ ........... __ ............ _ ...... . 

Idaho .................................. ---··--·-···--·-·-···· 

Indiana ........ ---- ..................................•••..... 

J(ansas ............ ------- ...... ---· ---- -----· ··---· ·--· ----·-
1\Iary land .......................... - ................• - .. -- •.. 

.:\lichigan .......................•...............•............. 

.:\lontana ....................................... - --· ------ --·-

Nebraska ..................................................•. 

N ev~ul a .. ·_ ................... -- .. --- ..... --- ... ---.- - ·..: ... --

1\e\v England ...................•...............•.......••.•. 

.\ew .:\lexico .....................•......... : ....••...••....••. 

North Dakota .............. -----· ...... ------ ...•............ · 

Oklahoma ...................... ---·····--· ...............•.. 

Oregon .........•......... _ .................................. . 

Penns,rhania and New York ................................. . 

Sonth Dakota ....•......... -----· .......••........ : ......•... 

'fe:s:as .................... _ .................•....•....•....... 

' t: tab ............... - ... _ ...... _ ............. _ .. _ ••... _ ...... _. 

Allotment. I 
$700 

2,120 
3,000 
2,200 
2,920 
1,600 
1,200 

380 
5,510 
1, 100 

450 
1,700 
5,600 
1,300 
1,300 
2,000 
1,900 

200 
1,400 
1,500 
1,800 
2,020 
1,900 
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1\HNER.AL RESOURCES. 

The entire appropriation for the preparation of the report on 
1nineral resources, 820,000, was allotted to gathering and com
piling the statistical data for the calendar year 1897, and for 
the preparation of a report upon the same, which is published 

. as Part VI of this Annual Report. 

ENGR.A VING AND PRINTING 1\fA..PS, ETC. 

The appropriations for ei.1graving and printing 1uaps, for the 
purchase of books and distribution of doctuuents, for the prep
::n·ation of illustrations, for pay of skilled laborers, etc., and 
the special appropriations, ·were allotted and expended for the 
specific purposes named in the act. 

'VORK OF THE YEAR. 

As already indicated, the general organization of the Sur
vey, by branches and divisions, rmnained the san1e as during 
the previous year. 

The approved plan of operations ·was executed in all essen
tial particulars, such slight departures therefro1n as were n1ade 
being clue to conditions arising during the year which could 
not be anticipated. A detailed statmuent of the work follows: 

GEOLOGIC BRANCH. 

DIVISION OF GEOLOGY. 

NEW ENGLAND REGION. 

Shaler party (.L1!lassachitsetts ).-In }fassachusetts Professor 
Shaler continued the study of the geology of. Cape Cod, trac
ing out an extension of the 'rruro series.· He was assisted 
throughout the year by nfr.· J. B. vV ood worth. For an account 
of investigations by himself and assistants in the R.ichn1ond 
coal field, see paragraph under "Atlantic Coastal Plain re-

. " 36 g1on, page . 
Emerson party (Massachusetts).-Prof. B.· l(. Emerson con

tinued his ·work in ~lassachusetts, aided by 1\lr. J. H. Perry. 
Dur~ng Professor En1erson's absence, while attending the 
International Congress of Geologists at St. Petersburg, 
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Mr. Perry continued field work alone. The district studied 
lies east of the Connecticut River in 'V orcester County. 
Some additional observations were made in quadrangles 
already surveyed in Berkshire County. The distribution, 
sequence, and origin of the Paleozoic and pre-Paleozoic rocks 
of Massachusetts are the object of these investigations, as 
well as the distribution and character of useful material, such · 
as building stone and road metal. Professor Emerson was aiso 
engaged in reading proof of his monograph on the Geology of 
Old Hampshire County, Massachusetts, comprising Franklin, 
Hampshire, and Hampden Counties (Monograph XXIX), and 
in preparing manuscript for the Holyoke and Housatonic 
folios of the Geologi~ Atlas. 

Dale party (Vermont and New York).-Prof. T. Nelson Dale 
prosecuted a geologic survey in the Bennington quadrangle, 
Vermont, in cooperation with Prof. J. E. Wolff and assisted by 
Messrs. L. ~I. Prindle and R. H. Chute, jr., and temporarily by 
Mr. G. W. Stose. rrhe purpose of the investigation was the 
determination of the stratigraphy and structure of the Silurian 
and Carnbrian formations in the Green ]\fountains. Active 
field work was carried on from July 1 to September 17. 

The surve:ys of the slate belt of eastern New York and 
western V errnont having been completed, office work was de
voted to preparing manuscript an_d illustrations for the paper 
which appears in Part III of this Annual Report. A large 
collection of specimens from the slate belt was labeled and 
arranged for shipment to the N ationall\1useum, and field notes 
resulting from the work in the Bennington quadrangle were 
studied. It is believed that the economic results of the surveys 
of the slate belt will be valuable to the district described. 

Wolff party (Ver-mont and New .Jersey).-Prof. J. E. Wolff 
conducted surveys in the· Bennington quadrangle, Vermont, 
in cooperation 'vith Professor Dale, and continued studies of 
the Franklin, New Jersey, zinc district. 

The rocks of the Bennington quadrangle comprise Paleozoic 
sediments and a core. of older gneisses. In connection with 
work under Professor Pumpelly in western 1\:Iassachusetts, 
Professor Wolff acquired special knowledge of the obscure 
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characteristics of the older rocks in this district, and he is thus 
peculiarly fitted to determine their relations. Professor Dale 
has had long experience in observing the co1nplex structures of 
the Paleozoic strata, and is thus equally qualified to study that 
portion of the geology in this district. 

To illustrate the report on the Franklin zinc district, a special 
topographic map of the mineralized area has been made. 
Through the courtesy of the N e'v Jersey Zinc Company, maps 
of the mines are supplied Professor Wolff. The facts concern
ing this peculiar and interesting district are to be published in 
the Franklin folio of the Geologic Atlas. 

Kemp party (New York).-Prof. J. F. Kemp, assisted by Mr. 
Charles Fulton, surveyed the Elizabethtown and Mount lVlarcy 
quadrangles, as well as parts of the Lake Placid and Ausable. 
The field season extended from July 1 to Septe1nber 10. The 
~fount l\farcy quadrangle and large areas of the other quad
rangles consist of the igneous rock known as anorthosite. 
The associated rocks are metamorphosed sediments, 'vhich are 
involved in the great igneous mass, and variable gneisses. 

Special attention ha8 been paid by Professor Kemp to the 
occurrence of magnetic iron ores of igneous origin in the Adi
rondacks, and he has prepared a paper on that subject, with a 
general account of similar iron ores elsewhere, which appears 
in Part III of this Annual Report. 

APPALACHIAN REGION. 

White p(trty (Pennsylvania, etc.).-Mr. C. David White con
tinued his investigation of the flora of the Coal Measures, with 
special reference to /the value of the fossil plants as an aiel to 
stratigraphic correlation. In Pennsylvania additional collec
tions were made from the Pottsville and Pocono formations. 
The flora of the latter was found to be surprisingly uniform 
and essentially identical with that of the same horizon in Vir
ginia and of the Horton series of Nova Scotia. . 

In the McAlester coal field, Indian Territory, collections of 
fossil plants of Carboniferous age had been made by lVlr. Taff. 
These were sub1nittecl to l\1r. vVhite, who has arranged and sys
tematically studied them. A report stating, among other 

19 GEOL, PT 1--3 
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things, the approximate correlation of the fonnations of the 
McAlester coal field 'vith those of several other coal fields in 
this country appears in Part III of this Annual Report. 

A systematic description of the fossil plants fro1n the Potts
ville (Lykens) series in the southern anthracite field, Penn
sylvania, is in preparation. 

Carnpbell party (Kentucky and West Virginia).-Mr. ~I. R. 
Campbell was assisted by 1\iessrs. vV. C. Mendenhall and L. 0. 
Glenn. He extended detailed and precise surveys over 2,875 
square 1niles of the Appalachian coal field in northeastern 
Kentucky and West Virginia. The quadrangles exa1nined 
were the Beattyville, Salyersville, and Prestonburg in Ken
tucky, and the Huntington and Charleston in \Vest ·virginia. 
These correspond with the whole or parts of the following 
counties: Po1vell, lVIontgomery, Menifee, Morgan, McGoffin, 
W ol:ff, Breathitt, Johnson, and Floyd of I{entucky, and vVayne, 
Lincoln, Cabell, Putnam, and l{anawha of West Virginia. A 
small part of Lawrence County, Ohio, 'vas also included. 

The object of Mr. Campbell's surveys is to 1nap the distri
bution of coal beds and their associated strata;. to trace each 
bed continuously, so that variations of character may be 
determined and beds may be correctly identified; to ascertain 
the lay of coal beds and their depths below the surface; and 
to secure data 'vhich shall enable the reading of the history of 
the Coal lVIeasures epochs. 

In Johnson and Floyd counties, I{entucky, the surveys were 
directed with special reference to the occtu·rence of oil-bearing 
strata and their relations to the general features of the district. 

During the fiscal year nir. Oan1pbell has submitted for 
publication 1naps, sections, and descriptions of the follo,ving 
quadrangles: Standing Stone, Tennessee; Raleigh, \Vest Vir
ginia; Bristol, Virginia-Tennessee. These will appear as folios 
of the Geologic Atlas. 

Hayes party (Georgia and A.labama).-l\Ir. C. vV. Hayes was 
engaged fron1 July till December partly in the preparation of 
manuscript 1naps and descriptions of the Dalton, Cartersville, 
and l\Iarietta quadrangles, all in Georgia, and the Tallapoosa 
quadrangle, in Georgia and Alabama. These were completed, 
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but are ·withheld from publication pending the conclusion of a 
very difficult question which affects the maps of a large area, 
namely, the age and relations of the Ocoee series. Mr. 
Hayes also, during this half year, worked on a monographic 
report of the results of his surveys in the southern Appa
lachians. He has been engaged in Tennessee, Georgia, and 
Alabama since 1888, and has completed the survey of sixteen 
quadrangles, covering about 15,700 square 1niles. For nine 
quadrangles the geologic facts have been published in folios 
of the Geologic Atlas. For the remaining quadrangles the 
manuscripts are either ready or in preparation. But . it is 
desirable that all the facts should be asse1nbled and discussed 
more fully than is possible in the folios. This will be accom
plished in the monograph. 

On Decmnber 17, in response to a request from the State 
Department, Mr. Hayes vYas detailed as geologist to accom
pany the Nicaraguan Canal Cornmissiou. He immediately 
reported for that duty, in which he 'vas still engaged at the 
close of the fiscal year. 

Keith party (Virginia, Maryland, North Carolina, ancl Tennes
see ).-Mr. Arthur l{eith continued work, without field assist
ants, in North Carolina, Tennessee, and northern Georgia, 
and in Maryland and Virginia around Washington. In the 
southern area the immediate object was to complete a report 
on the Cranberry (North Carolina) district, ai.1d another on the 
geology of Cherokee County, North Carolina, which is to be 
published in cooperation with the North Carolina geological 
survey. Near Washington additional studies vvere made to 
decide questions relating to the Washington folio of the Geo
logic Atlas, about to be l)repared for publication. 

In the office ~1r. l{eith prepared for publication the maps 
and description of the Cranberry quadrangle, North Carolina, 
for the Geologic Atlas. The \Vartburg, Tennessee, folio 'vas 
published during the year. A more general report on the 
Cranberry district has been completed, but is held subject to 
extensions of work on the Pisgah and Mount Mitchell quad
rangles. Brief reports were made on the Cambrian formations 
of Tennessee and Virginia, on eruptive rocks in the, Paleozoic 
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formations of Virginia, and on the volcanic rocks of the Pied
mont Plateau. 

On economic lines the chief studies have been the associa
tions and occurrence of mica in the Cranben·y district and 
the location of ores of iron, gold, and silver-lead in North 
Carolina. 

ATLANTIC COASTAL PLAIN REGION. 

Clark party (Maryland, etc.).-Prof. William B. Clark, State 
geologist of Mary land, assisted by Messrs. G. B. Shattuck, R. 
}f. Bagg, A. Bibbins, C. Abbe, L. C. Glenn, G. T. Surface, and 
C. M. Hall, of the State survey, has been engaged in special 
studies of the Potomac formation and the Upper Cretaceous 
·and Eocene formations in Cecil, Harford, and Anne Arundel 
counties, 1\1aryland. 

'rhe Potomac formation, hitherto mapped as a unit, is found 
to consist of four formations, named the Patuxent, Arundel, 
Patapsco, and Raritan. . The discrimination of these members 
leads to the recognition of corresponding episodes in the Juras
sic and early Cr~taceous history of the Atlantic Coast. The 
results are an important contribution to a difficult problem. 

Professor Clark's work is carried on under a plan of cooper
ation between the State survey and the United States Survey, 
in accordance ·with which the latter will receive for publica
tion in the Geologic Atlas ~he results of these studies in the 
Coastal Plain and also of those relating to Allegany County, 
in western }faryland, including the Frostburg and Georges 
Creek coal basin. 

Shaler party (Virginia).-Surveys have been continued in the 
Richmond, Virginia, coal basin. The field work has been com
pleted and a report prepared, which appears in Part II of 
this Annual. Report. The sequence of strata, including coal 
beds, has been worked out. The complex faulted structure 
has been determined, so far as possible with the data acquired, 
by detailed and painstaking examination, the facts being 
obscured by the uniformity of rocks throughout the series of 
strata and by superficial covering. A deep hole which is 
being drilled by private enterprise affords important data, 
which are cmnmunicated to Professor Shaler through the 
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courtesy of the owners. Similar information was given by 
Mr. W. K. Myers, of Hallsboro, Virginia. It is believed that 
the results of this survey will be of tnaterial value to operators 
in the Rich1nond coal field. 

Eldridge party (Florida).-Mr. George H. Eldridge early in 
the fiscal year completed the surveys of the phosphate dis-: 
trict, Florida, on which he had been some time engaged, and 
returned to Washington to prepare a report for publication. 
During the greater part of the winter he was engaged in the 
writing of this report, and he expected to complete it within 
the fiscal year, but in February it 'vas found necessary to 
place him in charge of parties to explore Alaska. During 
1\1arch he was busy outfitting these parties, with which he 
sailed from Seattle on May 2. 

For Mr. Eldridge's work in Utah, from August until Decem
ber, see a paragraph under the heading "Rocky Mountain 
region," page 4 7. 

INTERIOR OR MISSISSIPPI REGION. 

VanHise party (Lake Superior region, etc.).-Prof. C. R. Van 
Rise, assisted by Messrs. W. S. Bayley, J. Morgan Clements, 
and 0. K. ~eith, continued detailed surveys of the iron-bearing 
districts of Lake Superior. Field work was begun and con
tinued throughout the season in the VermiHon Lake district, 
Minnesota .. About 400 square miles, comprising half the dis
trict, were surveyed in extreme detail. 

The general plan of the work in the Lake Superior region 
contemplates the publication of a monograph on each of the 
iron-bearing districts. At the close of this fiscal year (June, 
1898) two of these monographs, those on the Penokee and 
Marquette districts, have been published; the ~anuscript and 
illustrations of a third, the Crystal Falls, have been accepted 
for publication; the field work of the fourth, the Menominee, 
is done and the report is in preparation; and field work in the 
fifth district, the Vermilion, is under way; the sixth district, 
the Mesabi, is untouched. 

Professor Van Rise made an extended journey through 
western United States, pursuing general studies in structural 
and metamorphic geology. Sections were observed across the 
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Cascade Range, Washington; the Coast Range, Oregon and 
California; anp_ the Sierra Nevada, California. The Grand 
Canyon district, Colorado, was also examined. 

In cooperation with Mr. Keith, Professor Van Rise studied 
the Ocoee series and associated rocks in Virginia and Georgia. 
He directed the surveys of Prof. Florence Bascom in the vicin
ity of Philadelphia; and the material submitted by Professors 
Emerson, Dale, and Hobbs relating to the Housatonic quad
rangle of western Massachusetts was referred to Professor Van 
Rise, who had spent some time in that field with each of the 
geologists na1ned. 

During the year Professor Van Hise has been engaged in 
the preparation of a treatise on Metamorphism of Rocks, has 
published (1) Estimates and Causes of Crustal Shortening, 
and (2) Metamorphism of Rocks and Rock Flowage, and has 
su1nmarized the conclusions of the monograph on the Crystal 
Falls district. The latter appears in Part III of this Annual 
Report. 

Darton party (Nebraska, etc.).-Mr. N.H. Darton, assisted by 
lVIr. F. H. Ains,vorth, was engaged during 'the field season 
chiefly in surveys in western Nebraska for the Division of 
Hydrography (see pp. 71, 7~). The geologic results of these 
surveys consist of maps of the Camp Clark and Scotts Bluff 
quadrangles in detail, and a geologic reconnaissance 1nap of 
the State of Nebraska. Extensive deposits of volcanic ash, 
which 1nay probably have economic value, were discovered. 
The temperature of artesian waters of the Dakota basin has 
been found to present interesting phenomena, which are being 
investigated. 

During intervals of office work Mr. Darton made additional 
trips in the vicinity of Washington and into the Monterey 
quadrangle, Virginia. The vVashington folio is in a final 
stage of preparation, and the 1\'Ionterey has been submitted for 
publication. 

Hill party (Texas and Indian Territory).-1\ir. Robert T. Hill 
has been engaged principally in office work, preparing papers 
in relation to the geology of Texas, though a portion of Decenl
ber, 1897, and January, 1898, was spent in the field in Texas. 
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Mr. Hill's reports on the geology of Texas will appear in part 
as follows: 

1. In the Geo1ogic Atlas, (ct) the Nue0es folio, which is 
printed and nearly ready for distribution; (b) the Brackett 
folio; (c) the Austin folio. The geologic 1naps of the Brackett 
and Austin folios are drawn and the descriptions are partially 
completed. · 

2. A report on the geology of the Black and Grand Prairie 
regions of Texas, including a discussion of _the underground 
waters. Statistics of more than 3,000 artesian wells, ordinary 
wells, and springs in this region have been received and in 
part compiled. An appropriate base map, upon which the 
information will be platted, is in course of preparation . 
. 3. An article on the physical geography of Texas has been 

written, and an elaborate n1ap, on the scale of 25 miles to the 
inch, covering Texas and parts of New lVIexico and Indian 
Territory, has been drawn by lVIr. Selden from the best avail
able data, including a large amount of material furnished by 
lVIr. Hill from personal observation. This 1nap and the accom
pai1ying description are to be published as a folio of the 
Topographic Atlas of the lJnited States. 

During the year 1V1r. Hill has received and read the proof 
of two papers by himself and lVIr. Vaughan. One is enti
tled Geology of the Edwards Plateau and Rio Grande Plain 
adjacent to Austin and San Antonio, Texas, and appears in 
Part II of the Eighteenth Annual Report. It points out the 
<;listribution and availability of the underground waters of the 
region described, and incidentally it gives the details and struc
tural geology of the Cretaceous and post-Cretaceous rocks 
and of the volcanic rocks of the region. The other paper 
is chiefly of paleontologic interest, being a discussion of the 
grypheate oysters of the Cretaceous formation of Texas. 
It will appear as Bulletin 151 of the· Survey series. 

During January lVIr. Hill accompanied Mr. vVillis in a general 
reconnaissance of Texas, extending from Paris to El Paso. 

·Vaughan party (Texas).-In July, 1897, ~fr. Vaughan was 
occupied in the office in platting data for a geologic map of 
the Brackett quadrangle, to be published by ~Ir. Robert T. 
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Hill and himself as a folio of the Geologic Atlas. l\1:r. 
Vaughan then took six n1onths' leave of absence without pay 
for the purpose of visiting Europe, to pursue his special studies 
of fossil corals. He returned in l\1:arch, i898, and after a 
short period of office wt>rk he procee.ded to Texas to conclude 
the survey of the Uvalde quadrangle, upon which he had pre
viously been engaged under lHr. HilFs direction. On June 27 
l\1r. Vaughan returned to the office, having finished the field 
work, and proceeded to prepare the data for folio publication. 

Taff party (Ind~an Territory).-1\ir. Joseph A. Taff, 'vho had 
previously been engaged in 'vork in the Appalachian coal field, 
in association with Mr. Campbell, was transferred in the spring 
of 189·7 to independent 'vork upon an i1nportant coal field in 
Indian Territory. From July to November he "ras engaged 
in field 'vork in the McAlester and Atoka quadrangles, being 
assisted by Mr. George B. Richardson, and after his return to 
the office in Decen1ber he began the compilation of his field 
notes and put the data in such condition that they may be 
transferred to the topographic sheets as soon as the latter are 
engraved. Engraving of the topography for the McAlester 
quadrangle is no'v in progress, and the folio for the Geologic 
Atlas will be prepared by Mr. Ta:ff during the coming winter. 
l\ir. Ta:ff also prepared a paper on the l\icAlester coal field, 
which appears in Part III of this Annual Report. 

About the 1niddle of April l\fr. Taff returned to the field, 
where he has since been engaged in extending surveys over 
the remainder of the Atoka quadrangle and into the Coalgate 
quadrangle. He is assisted by Mr. George I. Adams. · 

ROCKY l\IOUNTAIN REGIOX. 

Enunons party (Utah, etc.).-nir. S. F. Emmons was assisted 
throughout the year by n1essrs. George W. Tower, jr., and 
George Otis Smith. Field work consisted in an econ01nic 
survey of the Tintic mining district, Utah. 

The Tin tic i~ the most important n1ining district in Utah, 
not only with regard to the value of its product, .but in the 
great variety of its minerals and the complicated structure of 
its ore deposits. The latter occur 1nainly in a small area of 
steeply upturned Paleozoic rocks, suiTounded and partly cov-
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ered by eruptive rocks, which themselves also contain some 
good ore deposits. The distribution of the various kinds of 
rocks was determined, and the eruptives were carefully studied. 
In the mines detailed studies were inade of the relations 
exposed in extensive underground workings, the purpose being 
to ascertain the manner of formation and probable extent of 
the ore bodies. 

Among the more striking results arrived at during the sum
mer's work may be mentioned: 

1. Contrary to what is usually the case in Western mining 
districts, there appears to have been no genetic connection 
between ore deposition and eruptive action, for it has been 
proved that the most important ore bodies-viz, those entirely 
inclosed in sedimentary rocks-were formed and eroded before 
the igneous rocks were erupted. 

2. The co1nplete independence of the ground-water level in 
the mines in sedirnentary· and those in igneous rocks. In the 
case of the former, a permanent water level has not been 
reached at depths of 1,200 to 1,600 feet, while in mines in the 
latter, not over 2 miles distant, water has been found at 200 to 
700 feet. The absolute difference referred to sea level is much 
less, but of considerable amount. 

3. As a consequence of the depth of the permanent water 
level in the former 1nines, their ores have been very largely 
oxidized, and in this process of oxidation there has been a 
remarkable separation of the minerals according to their metal
lic bases, lead ores predominating at one point, copper ores at 
another, and silver ores at a third. 

Interesting observations of a more technical nature were 
a1so made upon the transition frOlll one type of eruptive rock 
to another, by which it ·was conclusively proved that they 
must have originated in the same magma. 

Field work was continued at Tin tic till November 17, after 
which Messrs. Tower and Smith undertook comparative studies 
of other areas in the State for the purpose of correlating the 
sedimentary formations of the Tintic district with those that 
had previously been classified. 

Late in July, after spending ten days at Tintic, Mr. Emmons 
visited the mining districts of Park City and Bingham Canyon, 
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in Utah, for the purpose of detennining what areas should be 
surveyed topographically in case it should be found advisable 
to 1nake economic surveys of these districts. He returned to 
Washington toward tlie end of the month and completed the 
proof corrections of the Butte folio. 

During August, September, October, and the first half of 
N oven1ber, Mr. Emmons visited Europe and was present, as 
Governn1ent delegate, at the Seventh International Congress 
of Geologists, whose sessions ·were held in St. Petersburg, Rus
sia. Afterwards he took part in the geologic excursions 1nade 
by 1nembers of the congress through southern Russia, the 
Caucasus Mountains, Transcaucasia, the Black Sea, and the 
Crimea. 

Office work since the close of the field season has been 
directed to the preparDJtion for publication of the results of the 
work in the '!'intic district, and they are presented in a paper 
in Part III of this Annual Report. · :air. Tower has occupied 
hin1self mainly with the sedimentary rocks and the ore deposits. 
lVIr. Smith has written upon the igneous rocks and the phenom
ena attending their eruption. 

Mr. Em1nons has been occupied during the season of office 
work in a 1nore exact study of the material gathered at Butte, 
]\fontana, for the purpose of making a somewhat critical and 
detailed report on the vein structure and filling of that dis
trict. During January and February he coinpiled, in accord
ance with the Director's instructions, a brief report on the 
geology and mineral resources of Alaska, to accompany a map 
ordered by joint resolution of Congress. He has also spent con
siderable ti1ne in other work of an administrative nature, with 
special reference to the econo1nic investigations of the Survey. 

Weed party (Montana).-l\1r. vValter H. Weed was assisted 
in the field by J\1essrs. L. S. Griswold and R. H. Sales. 
Field 'vork was continued in the vicinity of Butte, l\Iontana, 
for the purpose of mapping the areal geology of the Boulder 
quadrangle. The Boulder quadrangle is the southeast quarter 
of the Helena quadrangle, the forn1er being topographically 
surveyed on a scale of 2 miles to 1 inch, and con1prising about 
840 square 1niles, the latter on a scale of 4 miles to 1 inch. 
'rhe Boulder quadrangle lies almost wholly in western J effer-
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son County. It includes important mining districts. Addi
tional field wotk was done in the Little Belt l\1ountains and 
Fort Benton quadrangles in the vicinity of Neihart, in Fergus, 
Cascade, and lVIeagher counties. 

In Septeinber a trip was n1ade to the Y ell~wstone Park 
and a fortnight devoted to a study of the changes that have 
taken place in the geysers and the hot springs of the region 
since the suspension of the work of the Survey in that field 
in 1891. These changes proved to be. of great importance 
and will1naterially affect the conclusions presented in the final 
report on the region. 

In the office l\1r. \Veed prepared and submitted for publica
tion as folios of the Geologic Atlas the maps and descriptions 
relating to the Little Belt l\1ountains and Fort Benton quad
rangles. The materials acquired by the survey of the Boulder 
quadrangle were studied, but the final report awaits further 
field ·work on the general geology and mines. On l\1ay 23 
lVIr. W eecl proceeded to l\1ontana to undertake this field work. 

Hctg~te party (Yellowstone National Park, etc.).-Mr. Arnold 
Hague left vVashington July 1, 1897, to proceed to Bozeman, 
}\-fontana, for the purpose of equipping a party to complete the 
areal surveys of the Absaroka Range, lying due east of the 
Yellowstone National Park. Dr. T. A. J aggar, of Harvard 
University, and Dr. F. P. King accompanied him as geologic 
field assistants. The party marched from Bozeman by the 
way of Gallatin Valley to the Yellowstone Park, thence across 
the park to the foothills of the Absaroka Range. Three months 
were spent in the 1nountains, and the party returned to l\1on
tana early in October. 

Geographically and geologically the Absaroka Range bears 
the closest relation to ·the Yellowstone Park. It presents a 
broad elevated mountain 1nass along the entire eastern side of 
the park, and for many years offered an effectual barrier to 
all exploration of the park country from the east. The Y el
lowstone Park Forest Reserve, the first reserve set aside by 
President Harrison under the act of March 3, 1891, adjoins 
the park on the east and south, and includes the greater part 
of the Absaroka Range lying east of the park boundary. This 
reserve has always been considered in a some .. what different 
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light from the others, and has been placed under .the super
vision of the superintendent of the park. It is quite likely that 
at some future time it will be included within the park area 
by Congressional action. Geologically the Absaroka Range 
stands closely associated with the park country, as the ·western 
slopes and several of the more elevated peaks lie within the 
park. For. a correct understanding of the geologic conditions 
of that portion which lies within the park a knowledge of the 
whole range is indispensable. The park and the immediately 
adjacent country was the scene of great volcanic activity 
throughout Tertiary time, and the building up of the Absaroka 
Range forms a most i1nportant chapter in the geologic history 
of the region. 

During the earlier study of the park country Mr. Eague 
made frequent explorations from time to time into the region 
of the Absarokas, each time returning with new and ilnportant 
material. The first of these expeditions was made as early as 
1885, and ·was followed by trips made each season for several 
years. The systen1atic examination of the Absarokas began in 
the year 1893. The further progress of the work was delayed 
until 1897, when it was again taken up and after an arduous 
summer was completed during the last field season. The 
country surveyed is embraced within the Crandall Creek and 
Ishavvooa quadrangles.. During the past winter and spring the 
geologic sheets representing these quadrangles have been pre
pared and submitted for publication. The entire Absaroka 
Range from north to south is so bound together in its geologic 
features that the plan is to publish these two sheets and acconl
panying texts jointly under the title of the Absaroka folio. 
The range consists of a vast accumulation of breccias, agglom
erates, and mud flows, somber in color, with interbedded sheets 
of basalt. The basaltic outbursts increase in number and in 
volu1ne until finally they attain a thickness of over 1,000 feet, 
designated as the early basalt sheets. These breccias and 
basalts were poured forth from nu1nerous vents and fissures 
until the range assu1ned the appearance of a vast pile of 
nearly horizontal masses of fragmental material, separated by 
flows of more solid basic lavas. The different phases of vol
canic phenon1ena have been carefully worked out, and the age 
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of eruption has been in great measure determined by a rich 
and varied flora of early Tertiary time. After the cessation 
of volcanic energy which built up this pile of andesitic and 
basaltic flows, another phase of eruptive energy followed, quite 
unlike those which had preceded. Vast bodies of gabbro, 
diorite, granite, granite-porphyry, and andesite were intruded 
into the breccias. They formed new vents for tperuselves, 
quite independent of the breccia centers of activity. In 1nost 
instances these masses never reached the surface. They 
occur as massive stocks or laccoliths, penetrating the early 
fragmental material. These more recent eruptive phenomena 
make the Absaroka Range one of great geologic interest, 
presenting many facts in volcanic geology not heretofore 
clescribf3d. The explanatory text to accon1pany the Absaroka 
folio is in progr~ss and will be completed at an early date. 

During the winter and spring much time has also been given 
to the preparation of a monograph on the Yellowstone Park. 
The chapter on the geologic history of the Absaroka Range, 
·which forms a part of the monograph, will embrace the prin
cipal physical features of the entire range, and will not be con
fined to that portion lying within the limits of the park. This 
·will be a decided advantage to the woi·k. 

In. addition to other work, much time has been expended on 
the preparation of a geologic model of the park and the Absa
roka Range. The contrast between the approximate} y level 
plateau of the park and the deeply ~renched plateau which 
forriu; the Absaroka Range will be well brought out. The 
model is in an advanced state of preparation, a topographic 
model having already been completed and forwarded to the 
Omaha Exposition. 

From t1me to time work has been given to the labeling of 
theY ellowstone Park colle~tions. rrhis ·work, which was begun 
la~t year, is now completed so far as the crystalline and sedi
mentary rocks of the collections are concerned; there remain 
·only the collections illustrating the hydrothermal deposits in 
the neighborhood of the geysers and hot springs. 

During the year Dr. J aggar has given considerable time to 
the work in connection with the geology of the Absarokas. 
At the present time he is engaged in preparing a petrographic 
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report on the igneous rocks of the region. Large collections 
were obtained both in 1893 and in 1897, and these are being 
carefully studied. 

Hills party (Colorado ).-l\1:r. R. C. Hills continued office work 
from time to time on the n1aps and descriptions of the Ehnoro, 
Spanish. Peaks, and \V alsen burg quadrangles, which he has 
surveyed under special arrangement ·,vith the Survey. The 
1naterial for the Elmoro folio \vas c01npleted and submitted. 

Cross party ( Colorctdo ).-1\ir. \Vhitlnan Cross was assisted in 
field and office by Mr. Arthur C. Spencer, and in the field by 
Messrs. John D. Irving and vVilliam T. Lee also. "rhe party 
\vas in the field from the latter part of June until Noven1ber 
15. Its energies were dir~cted to mapping the sedimentary 
and volcanic formations of the La Plata, Durango, and Rico 

. quadrangles, Colorado, covering portions of Dolores, Monte
zurna, and La Plata counties, in the San Juan l\1ountains. 

An important section of sedimentary rocks, comprising a 
complete series fron1 the basal granite to the Animas forma
tion, of post-Cretaceous age, is exposed in the hills adjoining 
the valley of Animas River in the Durango quadrangle. Upper 
Cretaceous and Devonian horizons were satisfactorily identified 
by fossils collected during the last season. The ·western portion 
of the Durango quadrangle contains many igneous intrusions 
fi·om centers in the :La Plata Mountains. l\1:ines of ilnportance 
are situated on the eastern side of the mountains within this 
area. In the southern part of the quadrangle occur valuable 
coal seams of Upper Cretaceous age. 

The geology of the Rico quadrangle is comparatively sim
ple. It co1nprises sedimentary formations from the J uratrias to 
the l\1ancos (Cretaceous). Near Rico many intrusive ignequs 
rocks occur. There are important silver 1nines in that region, 
and there is a particularly complex dis~ribution of rocks due 
to folding and landslides. This limited area in the vicinity of 
Rico has been deemed of sufficient importance to be made the 
subject of a special survey to be undertaken in the coming 
fiscal year. The ordinary work upon the Rico quadrangle 
has been completed. 

Office work was directed toward the preparation of the accu
n1ulated field 1naterial for publication. The Telluride folio of 
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the Geologic Atlas was revised in some particulars, and is in 
process of engraving. l\1aps and manuscripts for the La Plata 
folio will shortly be submitted. The specimens and notes of 
the Durango and Rico geology have been arranged, and the 
nature of the problems to be studied during the coming field 
season have been considered. 

1\ir. Cross has acted as chairman of two committees, that 
on Petrographic Reference Collection and that on Chemical 
Analyses of Rocks, and as a 1nember of the Committee on the 
Nomenclature of Igneous Rocks as used in the folios of the 
Geologic Atlas. 

Eldridge party (Utah ).-By special order of the Secretary of 
the Interior, l\1r. Eldridge was assigned to an investigation of 
the asphaltie minerals in the Uinta and Uncornpahgre Indian 
reservations, Utah. He was engaged in this work from 
August to December, inclusive. His report to the Secretary 
covered the geologic associations, occurrence, extent, and 
economic value of the minerals, with notes on the technology 
of the industry, and was accompanied py maps and sections. 

PACIFIC REGIOX. 

Lindgren party (Idaho, etc.).-l\1r. vV aldemar Lindgren was 
assisted during the field season by l\1essrs. F. C. Schrader and 
N. F. Drake. Surveys were made of the Silver City and 
Nampa quadrangles, comprising about 1,850 square miles, cov
ering parts of Owyhee and Ada counties, Idaho. rrhe map
ping of these folios has furnished many needed data for the 
Tertiary history of Snake River Valley and shown how the 
old granitic ranges of that region -vvere flooded by lavas and 
then partly sub1nerged by the waters of a great fresh-water 
lake, reaching its 1naximum extent during the early Neocene 
period and being gradually drained during the latter part of 
the same period. Fossils of many kinds were collected from 
these lake beds and have been examined. A reconnaissance 
was made in western-central Idaho over an area of about 
6,000 square miles, w·hich furnished the key to the origin of 
many of these pheno1nena. The route followed extended from 
Weiser northward to the vicinity of Florence and returned to 
Boise. The canyon of the Snake River was explore<l as far 
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north as Seven Devils. This reconnaissance was carried on 
near the line where the great Columbia lava flows rest against 
the older ranges of granite and slate in the Idaho side, and 
showed that the cause of the great fresh-water lake was to be 
found in the immense lava masses barring the comparatively 
narrow outlet of a wide pre-Neocene valley. It was also found 
that since N eocene times the Snake and Salmon rivers have 
cut gorges from 4,000 to 6,000 feet deep through these lava 
barriers, equaled in grandeur by few canyons of the West. 

The examination of the Silver City mining district resulted 
in the discovery of 1nany features of great interest to mining 
geology. The deposits are veins, carrying gold and silver; 
they are of comparatively recent age, cutting granite, basalt, 
and rhyolite. In some.the occurrence of orthoclase as an abun
dant gangue rnineral was established, a feature observed for 
the first time in vein geology. In others a complete transfor
mation or pseudomorphism of a primary gangue 1nineral, prob
ably calcite, to quartz was noted. Finally, quartz deposits 
were found carrying gold and silver and at the satne tirne 
including imprints of vegetable organisms-a proof of their 
aqueous ong1n. 

In ·November, by special order of the Secretary of the 
Interior, Mr. Lindgren proceeded to the Chiricahua Range in 
southeastern Arizona, where a reconnaissance of the range was 
undertaken and a cornplete geologic survey made of Ts. 1 7 
and 18 S., R. 30 E., with a view to determining their mineral 
or nonmineral character. During the work in this region a 
complete section was obtained, incidentally, across the moun
tains, showing crumpled Carboniferous rocks subn1erged by 
lavas of unusual and interesting character. 

In the office a report of the results of the Arizona work was 
prepared and submitted, and proofs of the Truckee folio were 
read. )Ir. Lindgren has been steadily engaged in the prepara
tion of rnaps and descriptions of the Colfax quadrangle, Cali
fornia, and the Silver City and N a1npa quadrangles, Idaho, 
as well as a report of the results of his reconnaissance in cen
tral Idaho. He published during the year in the Engineering 
~Iagazine, printed at Stanford University, an article on the 
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Gold Deposits of the Sierra Nevada, and in the American 
Journal of Science, June number, a short account of Ortho
clase as Gangue lVJineral in a Fissure Vein. 

Branner 1Jarty ( California).-N o allotment was made to Prof. 
J. C. Branner for his own work in the Palo Alto and adjoining 
quadrangles, California. Attention was called by Mr. H. vY. 
Turner to surveys already acco1nplished by Mr. Harold Fair
banks in the vicinity of San Luis Obispo' for the area covered 
by the four quadrangles San Luis Obispo, Rio Grande, Fort 
Harford: and Cayucos. Mr. Turner recommended that this 
material should be secured for publication as a folio of the 
Geologic Atlas, and, his recom1nendation being approved, a. 
sum was allotted for this work, to be expended under the 
direction of Professor Branner. ~lr. Fairbanks accordingly 
made additional surveys and compiled the maps and manu
script, which have been received with Professor Branner's 
recommendation for publication. The folio will be known as 
the San Luis folio of the Geologic Atlas. 

Turner party (California ).-Mr. H. W. 'rurner organized his 
party for field \Vork late in June of the last fiscal year, with 
Dr. W. S. T. Smith and Messrs. G. P. Louderback and R. S. 
Garfield as field assistants. The field of operations was the 
Yosemite quad1·angle, California, covering the Yosemite Valley 
and vicinity. vVork \Vas comnlenced July 7 and closed Octo
ber 15. About 486 square miles, comprising the northern half 
of the Yosemite quadrangle, were geologically mapped. 

The geologic features of the Yosemite quadrangle, to which 
attention is particularly directed by their unusual development, 
are the jointing of the niassive granitic r9cks and the develop
ment of glacial phenomena. 1\1r. Turner made special observa
tions ·with reference to the:se phenomena, and secured the 
ad vantage of association with Professor Branner, an expert in 
glacial geology, and with Professor Van Rise, a special student 
of structural geology, including jointing of rocks. 

From the studies of the evidence of glacial occupation it 
appears probable that there have been in that dist;rict two peri
od:s of ice expansion, with an interglacial period. During the 
interglacial period the river basins were greatly deepened. 

19 GEOL, PT 1-4 
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The two great glaciers of the district, the Tuolumne ancll\Jer
ced glaciers, were found to have e~tended farther west than 
had been previously supposed. ·An older course of the 
Tuolurnne River, occupied during N eocene time, was traced 
across the quadrangle, approximately along the line of the 
present valley of the Tuolun1ne. This older course includes 
the I-Ietch-Hetchy Valley, which vvas then, however, much 
shallower. The Yos·emite Valley may correspond. to an older 
valley which the l\tierced followed during the N eocene period, 
but has been greatly deepened since then. 

During June Dr. S1nith was engaged in 1napping the geology 
of the Yosemite quadrangle. 

In the office Mr. Turner has revised the manuscripts for the 
Downieville, Bidwell Bar, and Sonora folios, which have been 
published. He has also published short articles on The Classi
fication of Igneoul:; Rocks, and Notes on Rocks and Minerals 

. from California, and served as a member of the Committee on 
N 01nenclature of Igneous Rocks as used in the folios of the 
Geologic Atlas. 

Diller party (Oregon).-lVIr. J. S. Diller continued his work 
in southern Oregon, and was assisted, as in former years, by 
Messrs. A. J. Collier and James Storrs. Additional investiga
tions were made of certain features of the Roseburg quadrangle, 
consuming a few clays at the beginning of the field season. 
The survey of the Coos Bay quadrangle was then taken up 
and completed. Special attention was given to the Coos Bay 
coal field on account of its economic i1nportance. 

The coal-bearing formations in the Coos Bay quadrangle 
occur in four basins-the Newport, the Beaver Slough, the 
South Slough, and the Coquille, all of which afford conditions 
more or less favorable for n1ining. rrhe Newport basin is 
smallest, but, having its botto1n above the general drainage, is 
well situated for econo1nic mining. At least half of the coal 
of this basin has been removed in the last forty years, and the 
other portion is easily available. The Beaver Slough basin 
is most promising in its southern portion, ·where it is greatly 
expanded and contains the greatest body of c9al. The South 
Slough basin is too deep and the coal too 1nuch disturbed to 
pay for 1nining in its northern part, but to the south the basin 
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rises and may afford a profitable field. In the Coquille basin, 
which. is one of the smallest, the central por~on is 1nost p~·om
lSing. 

In the office the Roseburg folio was prepared, and is now in 
course of publication as part of the Geologic Atlas. - Bulletin 
150, which contains a description of the Educational Series 
of Rock Specin1ens, was read in proof. O~e hundred and 
seventv-four "collections of these series were distributed to the 

of 

.higher educational institutions throughout the country, and 
the seventy-six 1:emaining collections have been n1ade ready 
for distribution this sumn1er. 

1Yir. Diller has served as chairman of the Committee on 
Petrographic Laboratory and as a 1nember of the conunittees 
on Analyses of Rocks and on Nomenclature of Igneous Rocks 
as used in the folios of the Geologic Atlas. l\1essrs. F. C. Ohm 
and W. S. Robbins have been employed in the laboratory, of 
which l\1r. Diller has special charge. Nearly· 3, 700 thin sec
tions have been made, and many speci1nens otherwise pre
pared for investigation. 

l'Villis l)(trty (Washington).-The field of work specially 
assigned to l\1r. Bailey \Villis lies in western Washington and 
comprises the- Cascade Hange and Puget Sound district. l\1r. 
\Villis was prevented by administrative duties fron1 taking 
that distant field, but Prof. I. C. Russell proceeded under his 
general instrtictions to survey the 1Yiount Stuart quadrangle, 
an area of about 1,000 square miles on the eastern slope of 
the Cascade Hauge in Kittitas County, vVashington. Professor 
·Russell crossed the Cascade Rapge and spent three 1nonths in 
the in~restigation of the particular district assigned hin1. The 
geologic phenmnena of the Mount Stuart quadrangle are 
grouped about a cent~·al 1nass of granite, and include highly 
n1eta_1norphosed rocks surrounded by Eocene ariel N eocene 
sandstones and coal 1neasures. The phenomena cf igneous 
intrusion are complex, and there are important mining pros
pects in the Pechastin Range. 

1\ir. \Villis reJnained in the office in charge of his duties as 
acting editor of topographic 1naps and as editor of geologic 
1naps until August 12, when he vvas relieved of the details of 
that work hy the return of :\Ir. }!arcus Baker, editor of topo-
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graphic maps, who had been on leave of absence, and the 
appointment of Mr. George vV. Stose as editor of geologic 
maps. Mr. -"Villis remained in general charge of rnap editing 
until the appointment, on April 16, of the Committee on 1\fap 
Editing and Printing. 

The preparation of maps ~nd sections for publication in the 
Geologic Atlas, and other drafting related to the geologic 
work of the Survey, has been performed in part by l\iessrs. 
0. A. Ljungstedt and H. S. Selden. With the c1ose of lYir. _ 
Willis's relations to the editorial work these two gentlen1en 
were assigned to the Section of Geologic Map Editing, under 
Mr. Stose. 

Mr. Willis pursued his scientific work (1) in the study of 
problems of physiography and Pleistocene geology, with ref
erence to the results obtained in the survey of the Tacoma 
quadrangle, Washington, and (2) in structural geology. He 
has published an article on The Drift Phenornena of Puget 
Sound, and under his direction Mr. George Otis Sn1ith has 
prepared maps which will be published in the Tacorna folio of 
the Geologic Atlas. The description of the quadrangle will be 
writt~n during the corning summer. 

In execution of his duties as assistant in geology to the 
Director, Mr. Willis has performed considerable adrninistrative 
work. In January he visited Texas with Mr. Robert T. Hill 
and made a general exarnination of the central and south
·western portions of the State for the purpose of ascerta~ning 
the character of the topographic and geologic ·work that had -
been done and in which directions it would be best. to con
tinue it. Attention vvas also given to the order of the publica
tion of the accumulated results of the surveys 1\Ir. Hill has 
n1ade during the last fifteen years. A report on this subject 
'vas rnade to the Director in February. 

)!r. \Villis has served as a n1ernber of the con11nittees on 
Analyses of Ores, Analyses of Rocks, and Petrographic Lab
oratory, as well as of several temporary co1nn1ittees appointed 
to pass upon mariuscript submitted for publication. 

Becker party ( California).-:\Ir. George F. Becker made an 
exa1nination of the ~!other Lode of California frorn Plymouth 
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southeastward. He was assisted by Dr. F. L. Ransome. The 
purpose vvas to elucidate the character and origin of the fissures 
in which the gold deposits of the lode occur, and so far as 
possible also the physical conditions attending ore deposi
tion. All the rnines except one, to which admittance could not 
be obtained, vvere examined, but at the close of the season, in 
September, several broad questions of structure remained to 
be solved during the coming season. A special topographic 
map on a large scale has been prepared to illustrate .1\-Ir. Beck
er's report. 

Mr. Becker made short trips to the Grand Canyon of the 
Colorado, in search of information on rock pressure, and to 
Cripple Creek, Colorado, for the purpose of comparing the 
occurrence of telluride ores in that district with that in Cali
fornia. 

In the office lVlr. Becker has been engaged in the compilation 
of his observations on the gold deposits and the n1ore general 
occurrences of the native metals of the United States. and 
elsewhere. 

. ALASKA. 

Messrs. George H. Eldridge, Josiah E. Spurr,. and Alfred 
H. Brooks were assigned from the geologic corps to special 
explorations in Alaska. ~1r. Eldridge has general charge 
of ~he com.bined Alaskan parties, and Mr. Spurr is in charge 
of the party to explore the valley of th_e Kuskokwim. After 
separating frmn n1r. Eldridge, lVIr. Brooks proceeded with 
a party under 1\1r. Peters, topographer. A fuller account of 
the routes and purposes of these explorations is given under 
the heading "Division of Topography," on pages 116-117. 

'Ylessrs. SV. C. l\1endenhall and F. C. Schrader were assigned 
to work in Alaska in respons-e to a request fron1 the vVar Depart
ment, and are engaged 'vith the parties sent out by that 
Department In the region between the Copper and Sushitna 
nvers. 

GLACIATED REGION. 

Ciwmberlin pctrty (northern United States).-Prof. T. C. Cham
berlin has been privately as well as officially engaged for a 
number of years in special studies designed to determine cri-

' 
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teria for mapping the complex and obscure formatio:us dne to 
the great ice sheets 'Which formerly covered Canada and north
ern United States. He has been assisted by a nurnber · of 
trained associates, and their results have been arranged in 
rnanuscripts, :ocnne of which ha~e been offered for publication 
by the Survey, ·while others are in preparation. 

During the last year ~lr. Frank Leverett has been occupied 
in completing a 1nonograph on the fonnations of the Illinois 
glacial lobe and its attendant waters, including the assuciated 
interglacial for1nations. This constitutes an elaborate thesis 
of 1,169 manuscript pages. In writing this work J\ir. Le,rerett 
occasionally revisited the field for the purpose of rendering 
his data 1nore complete or of verifying the grounds of his 
conclusions. 

l\ir. Willian1 C. Alden, with the temporary aid of Messrs. 
W. \V. Ahvood, C. F. Tolman, jr., and N. F. Fennmnan, has 
completed surveys of the Chicago,· Des Plaines, Cah11net, and 
Riverside quadrangles, and has prepared the texts to acconl
pany them. These results w·ill be published as a folio of the 
Geologic Atlas. 

All of this work has been done under the supervision of 
Professor Chamberlin, in 'Whose hands the rnanuscripts now 
are for exa1nination. 

Gilbert party (Great Lakes region ).-Mr. G. K. Gilbert was 
occupied in work for the Survey during the nwnths of July, 
August, and Septernber, 1897, and January, May, and June, 
1898. During the other six months of the fiscal year he was 
absent on leave without pay. 

Field work was carried on in western New York in the group 
of quadrangles lying north of latitude 43 ° and west of longi
tude 78° 30'. · These are the Wilson, Olcott, Lockport, Tona
wanda, and Niagara Falls quadrangles. The 'vork was directed 
to the gathering of data appropriate for publication in folios 
of the Geologic Atlas, consisting of the facts of distribution of 
the Paleozoic and Pleistocene formations. 

l\Ir. Gilbert has rnade a special study of earth JllOYeinerits in 
the region of the Great Lakes, as deduced particularly fron1 
records of the leYels of the lake waters read under the super-
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VISion of the officers of the Engineer Corps of the United 
States Anny. In this connection additional· data which were 
necessary were furnished by Col. Jared A. S1nith, of the 
anny engineers, and 1\1r. J\1. E. Rawson, city engineer at 
Cleveland. 

Cooperation was arrang·ed ·with the geological survey of the 
State of New York, by which the United States Survey is to 
receive for publication the results of an investigation of the 
geology of Erie County, by Prof. I. P. Bishop. A portion of 
Erie County falls within a group of quadrangles which Mr. 
Gilbert is engaged in surveying, and by this cooperation dupli
cation of work is avoided. On the other hand, the area of 
these quadrangles covers nearly the whole of Niagara County, 
and it is agreed that Mr. Gilbert shall survey the ren1aining 
portion of Ni.agara County in the Medina and Ridge,vay 
quadrangles, and shall furnish to the State survey for its 
reports a geologic rnap of Niagara County. 

In the office l\fr. Gilbert continued work in July, 1897, on 
the manuscript on Recent Earth l\foven1ents in the Great 
Lakes Region, which was published in the Eighteenth Annual 

. Report, Part II. This included some of the results of the 
researches of :W1r. E. L. l\1oseley. Mr. GHbert was also engaged 
in work on the geologic n1ap for the A pishapa folio, Colorado. 
The g·eologic vvork had been completed several years ago, but 
the compilation awaited the results of recent topographic 
surveys. 

Mr. Gilbert's investigation of the oscillations of the ·water 
level ·in the Great Lakes indicated the need of 1nore syste
nlatic, elaborate, and precise observations than had hitherto 
been made. The records already accumulated had been 
gathered by mmnbers of the Engineer Corps of the Arn1y, 
and it seen1ed desirable that the ·work should be continued by 
that corps rather than by the Geological Survey. Accord
ingly, early in August, 1897, the n1atter was sub1nitted 
through the Director to the Chief of Engh1eers, Gen. John l\L 
vVilson. The suggestion met with his approval, and the 
endeavor ':vas made to have the work initiated in the summer 
of 1897. Technical obstacles caused another delay, but these 
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were overcome during the year, and it is now believed that 
the first set of more accurate observations ·will be obtained 
this summer. 

FIELD AND OFFICE WORK BY THE DIRECTOR. 

The field 'vork of the Director consisted Tnainly in the exain
ination of certain forest reserves in the Northwest, an inspection 
of the Yellowstone and Yosemite national parks, and geologic 
reconnaissa1ice work in eastern California. Early in August, 
accompanied by Mr. F. B. Weeks, as secretary and field assist
ant, he n1ade a somewhat thorough examination of the area 
included in the Black Hills Forest Reserve. At Deadwood a 
study of the geology of the i1nmediate vicinity was undertaken, 
including a visit to the celebrated Homestake mine, vvhere, 
through the courtesy of Superintendent Greer, the interior of 
the n1ine was visited. Collections of fossils 'vere also n1ade 
in the vicinity of Deadwood and on the southern side of the 
Hills in Red Rock Canyon. 

The next stop was at Sheridan, Wyoming, where a ca1np 
outfit was secured for a trip through the Bighorn Moun
tain Forest Reserve. After an exatnination of the portion 
of the reserve lying north of Cloud Peak a visit was 1nade to. 
the reported gold-bearing rocks of Bald l\1ountain. A col
lection of rocks and fossils was secured frorn the Paleozoic 
forrnations lying on the eastern flanks of the Bighorn 
l\1oun tains. 

rrhe next stopping place was at the Y ello·wstone National 
Park. V nder instructions from the Secretary of the Interior 
an exa1nination was 1nade of those portions of the park Ul:mally 
visited by tourists. Col. S. B. l\f. Young, acting superintendent 
of the park, was rnost obliging in furnishing assista1~ce and 
inforn1ation, and accompanied the party on 1nost of the trip. 
l\1r. S. S. Huntley, 1nanager of the transportation company, 
also extended 1nan y courtesies. A report was n1ade to the 
Secretary of the Interior, fron1 which the following extracts 
are taken: 

Roads.-The most serious annoyance met with is the dust, which rises from the 
roads in the form of an impalpable powder that is both stifling and blinding. This 
condition arises from the nature of the material of which th~ roads are constnlCted 
and can be JJreYented only by proper surfaciug with material tllat will form a hard 
road bed. It is probable that snell material can be fonJHl within the limits of the park. 
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In addition to the dust nuisance, many of the road grades are very steep, and 
steps should be taken as soon as possible to improve them from the entrance to the 
park at Gardiner to the Golden Gate. This means practically the reconstruction of 
10 miles of road. The general grade aud construction of the road from the Golden 
Gate to the Upper Geyser Basin, thence to the Lake, the Canyon, and back to the 
Norris Basin, is fairly good. Such improvements as are necessary could readily be 
made by the force annually employed in the repair of roads. 

The most uninteresting portion of the route followed by the tourist in the park is 
from Canyon Hotel to the Norris Geyser Basin and thence back to the Mammoth 
Hot Springs. By the construction of a road from the termination of the present 
road at Inspiration Point, on the Grand Canyon of the Yellowstone, down the river. 
to Yancey's and thence along the river to Deer Creek, where the road would join 
the Cook City road, the tourist would pass through one of the most interesting 
portions of the park. Leaving the Canyon Hotel, the present road conld be followed 
to near Inspiration Point, and thence extended a short distance back from the can
yon to the foot of the eastern spur of Mount vVashlmrn. It can be carried around 
this spn~· near the brink of the ca.nyon at an elevation of only 300 feet above that of 
the Canyon Hotel, and thence by a. grade not to exceefl 5 per cent down the slope 
of Antelope Creek to Tower Creek, where there is a beautiful view of the Yel
lowstone Canyon and Tower Falls. Considerable heavy work will have to be done 
in the vicb~ity of Tower Falls, but I think it is feasible to construct a safe road, and 
from that point to Yancey's little difficulty will be met with. The view from the 
point where the road would round the spur of Mount Washburn is one of great 
extent and beauty. To the southwest is the broad expanse of Hayden Valley, sur
rounded by mountain ridges and peaks; to the ea~t is the great valley and canyon 
of the Yellowstone; to the north the broad, .gently sloping valley of .An tel ope Creek 
with its beautiful open parks, and beyond, across the canyon, a high group of peaks 
and ridges that cluster together in the northeast portion of the park. Prom Yan
cey's to Mammoth Hot Springs the proposefl road follows the Yellowston·e River 
nearly 10 miles and passes by an easy grade to the.jnnction of the present Cook 
City road at Deer Creek. From Deer Creek the roall extends along the southern 
base of Mount Evarts, passing Undine Falls, and thence down the canyon to Mam
moth Hot Springs. Views of great extent and beauty occur at numerous points both 
along the river and :1bove in the canyon of Lava Creek. 

l passe<i. over tile line of the sng~ested road from the canyon to Yancey's, and also 
made frequent detours to the brink of the canyona.nd examined carefully the locali
ties where it was anticipated there would be great difficulty in construction. The 
first 10 miles of the road, before reaching the eastern termination of the spur from 
Mount Washburn, can be built without meeting any considerable obstacle other 
than grading along steep slopes. Th~re is a most excellent grade around the point 
of the Rpur, and little difficulty will be met with at this point, where it had been 
anticipated much heavy work would have to be done. 

When it is considered that during the present season between 6,000 and 7,000 peo
ple will have passed. through the park, it seems most unfortunate that, owing to the 
absence of a good road from the canyon to Yancey's and thence to Mammoth Hot 
Springs, tourists are 1weventecl from seeing some of the most striking and beautiful 
scenery in the park. They take a rather monotonous route from· the canyon to the 
Norris Geyser Basin, and thence to the Mammoth Hot Springs. 

In addition to the road along tbe Yellowstone Canyon, I think it would be a great 
addition to the park to have good horse trails constructefl to some of the prominent 
peaks and points of interest. For instance, a trail from the road north of Mammoth 
Hot Springs to the summit of Bunsen Peak, and thence down Gardiner River past 
Osprey Falls; another from the same road to the summit of Electric Peak; another 
from canyon to the summit of Mount Washburn, etc. 

Hotels.-The next most annoying feature, after the road dust, is the absence of a 
hotel at the Upper Geyser Basin. Under present conditions the tourist starts from 
the Fountain Hotel at t.he Lower Geyser Basin, rilles 9 miles over clusty roads to 
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the Upper Geyser Basin, sees the moRt noted geysers of the park in the glare and 
beat of midday, an<l returns to the ::..•'onntain Hotel for the night. Early the next 
morning he is calle<l and starts from the Fonnt<Liu Hotel at the Lower Geyser Basin 
for a <lrive of 50 miles to the Lake Hotel. The first 9 miles of the distance is a repe
tition of the drive of the previous day, from the Lower Geyser Basin to the L'pper 
Geyser Basin. The tourist not only takes the 18-mile extra ride over the dusty road, 
but also loses the beautiful morning and evening views of the geysers. It is true 
that the hotel company haYe tt large hotel at the Lower Geyser Basin, but for the 
convenience of the thousands of people who pass through the park, a hotel should be 
erected at the Upper Geyser Basin at once, so as not to compel tourists to ride over 
the 18 miles antllose the best portion of tlle day in which to see the geysers in con
sequence of being compelled to retnrn to the Fountain Hotel for lodging. The 
existing hotels are excellent-in fact, far superiOr to what might be anticipated when 
the conditions under which they are carrietl on are considered. 

Transportation.-As the result of my personal observation and from conversations 
with many persons I am led to believe that the facilities afforded by the Yellow
stone National Park Transportation Company are ample, and that the management 
is satisfactory. 

The 'Viley Camp and Transportation Company appears to meet the wants of a 
number of tourists. It is less expensive, anfl gives a week of camp life, 

Guarding the park.-Some attention was also given to the question of protecting 
the game and policiug the park. It is very evident that the present force is inade
q nate for the purpose, :m<l that at least 100 more soldiers should be assigned to 
tl.lo park patrol during the summer months. While it is true that it would be impos
sible with a thousand men to guard all the possible approaches to the park by which 
]lOachers or persons accustomed to mount:tin 1ife might, penetrate it, there is no 
doubt that by establishing a few more stations the park conld he much more 
thoroughly protected. 

At present all persons ente.ring the park are required to register, whether they 
come as campers or tourists in charge of the transportation company. I think this 
system should be extended so that ail persons entering the park, under whatever 
conditions, would l1e requiretl to register and take cards to show that they have 
registere<l and obtained 11ermission to be in the park, the cards to be shown at the 
regular road stations an<l wheneYer demanded by the patrol. This would, I think, 
prennt inesponsiule parties eutering the park, either with good or with bad inten
tions, as they would be liable to arrest if unprovided with a perwit. The recent 
"lwhl up" is a gootl illustration of the necessity of such a regulat.ion, and it would 
also have an effect in preventing poachers m~ving about under the guise of tourists. 

Minot· notes.-It impressetl me that it was most unfortunate that huilcliugs had 
been constructed along tlle base of the )lammoth Hot Spring terrace on the west 
sitle of the roadway. If practicable these shoulcl be removetl, all(l also the old 
unused barracks at the base of the south slope of tlle terrace. Numerous <lead trees 
occur on t.he snmmit of the terrace, which mar the scenery and gi \'e an impression 
that this unique antl wonderful natural phenomenon is not properly cared for. This 
does not refer to tho trees killed uy the hot springs and standing in tile "formation." 

Another important matter is the remoYal ofthe dead trees that are piled up along 
the roadside for many miles in different portions of the park. They disfig-1ne the 
road, and in the event of a forest fire they would spread it -;ery rapirll~-. They are 
like a tinder box, ready for the match that ma~""' btl thrown into them, either by 
accitleut or design. 

I notice that during the present season several guard rails and platforms have been 
built for the convenience and protection of the tourists along the canyon in the 
vicinity of the Falls of the Yellowstone. This good work should be continued until 
all the dangerous points in the vicinity of the geysers, springs, and canyons are prop
erly guarded. 

Colonel Yonng ha'> the welfare of the park constantly in view ancl is doing much 
to improve its administration. If he does not remaiu in charge another year I think 
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it would be wise, in view of the numerous engineering problems presented by the 
construction of roads in the park, that when a new acting superintendent is ap
pointed he be a member of the Engineer Corp8 of the Army. An active, energetic 
officer, retained in the position for several years, could do a great deal to improve 
the park. 1\fnch has been accomplished in the past, and is being accomplisbefl at 
present, to develop and render accessible this wonderland of America, but there is 
considerable still to be done to make it thoronghly worthy of heing a park in charge 
of the National Government. 

The journey was continued westward fr01n the Y ello,vstone 
National Park, and a short stop was 1nade at Spokane. It \vas 
the intention to visit the vV ashiugton Forest Reserve, but 
owing to heavy and continuous storn1s this was abandoned 
after ·waiting a fe,v days at Seattle. 

A stop of a day was 1nade at San Fra1icisco, and the journey 
then continued to Wawona, California, where Capt. Alexander 
Rodgers took charge of the party in a trip through the Yo
senlite National Park. The results of this trip are indicated 
in the following extracts from a report to the Secretary of 
the Interior: 

Roads.-The roads in "the park are owned by private llarties, with the exception of 
those in the Yosemite Valley, whieh are controlled by the State of California. The 
usual route followed b.y tourists into and through the valley is a well-graded and 
good road. Tbere are two other good road~ that enter from the western side-the 
Big Oak Flats a.nll Colterville roads. These are uot in as good condition as the 
\Vawona road, but they are largely used by campers entering t!Je park from the San 
Joaquin Valley. There is a third road, the Tioga, which bas practically been aban
doned. '!'his extends from the northeastern corner of the park, and if opened up 
would give access to a very interesting portion of it. At present there is an agita
tion to continue t.his road through the Mono or adjacent pass to the Mono Lake 
Valley. This would provide a means of access to the park from the eastern side. 

The trails :within the Yosemite Valley area are controlled by the State and are in 
good condition. Tbe other trails thl"ough the park have had very little work done 
upon them, although they are fairly good as mountain trails go. 

It is difficult to make" any recomlllendations in relation to the wagon roads, owing 
to the fact that the State owns and controls the roadt~ through the park, and the 
remaining roads were built by private parties. The trails will ue mentioned under 
the head of recommendations as to what should be done to improve the park and 
make it more accessible to tourists and campers. 

Aclmiuist1·ation.-The administration of the park, exclusive of the Yosemite Val
ley, which is unuer State control, appears to be as effective as the force and means 
of communication will permit. The opening up of the outlying districts by the 
construction of good trails and a telegraph or telephone line will greatly add to 
the thoroughness of the patrol and care of the park. The force at the disposal 
of the acting superintendent is too small under existing conditions to patrol the 
park thoroughly. · 

RECO:\llllENDATIONS. 

New buildings at carnp nem· Wawona.-In view of the fact that the acting superin
tendent and tbe troops are assigned to duty in the park when the weather is cold in 
the sprin'g and kept there until late in the fall, it is exceedingly desirable that a 
permanent building he erected at the main camp. At present the troops are quar-
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terell in tents and temporary struc.tures erected by them, and the latter are usually 
destroyed by campers and others while the men are absent during the winter. The 
erection of a building to cost not more than $1,000 would give storage to considerable 
Government property which is transferred back and forth from San Francisco to 
Wawona. It could include a reading room for the troops, to be used during the cold 
evenings of spring anfl fall, and quartere could also be provided for the surgeon and 
:fiehl hospital. It would be necessary to employ 'a keeper during the winter months. 

Constntction of t1·ails.-A system of trails, consisting of a trail running around the 
park, inside.the boundaries, with other trails to important points, and including 
substantial log bridges over rriain streams on account of high water in spring and 
early summer, appea1~s to be one of the most pressing needs of the park. These trails 
should be laid out by some officer thoroughly familiar with the topography of the 
park and the localities which should be reached. It"is probable that from 225 to 250 
miles of trails will be required; 

Construction of telephone or telegraph Hne.-A telephone or telegraph line should be 
built along the line of the trails connecting the central stations or patrol posts, of 
which there should be at least six. Field telephones or telegraph instruments 
shonld be provided for each detachment, in order to tap the wirell at any point. 
These will assist in arresting trespassers and in sending word of forest fires, and will 
enable the superintendent to determine the efficiency of the patrol and to have the 
trOOJ)S under c>- ,t control. At each of the principal stations a substantial log 
cabin should be erected, for the shelter of the men aml for storing necessary sup
plies. 

Increase of pat1·ol force.- \Vith one troop it is practically impossible to patrol the 
park thoroughly. This is especially true when the officer in charge and the men are 
changed and a new force comes in. If it were possible always to have two troops 
on duty and change one at a time, so that new officers and men conld be trained to 
their duties by a troop that has already harl the experience, great benefit would 
result. Under the })resent system the assigning of a new troop to the park makes it 
necessary that the greater portion of the season shall be taken up by both officers 
and men in acquainting themselves with their new duties, for it is particularly diffi
cult in a mountainous and forested region to become familiar with the trails and 
numerous points which need greatest attention. 

PasMtmge.-After passing through portions of the f::lierras where the })astnring of 
sheep and cattle is going on, and through the park where It is prohibited, I am 
strongly in favor of continuing the exclusion of bot:h cattle and sheep from the limits 
of the park. 

Surre!fs.-About one-half of the park has been topographically surveyed by the 
Geological Survey. This work should be continued, so that a good base map of the 
entire park will be available. It is also desirable that the· boundaries of the park 
shall be properly monumented. This could be done in connection with the topo
graphic surveys if the authority and the money for it were provided. 

A trip \Vas next n1ade to Owens Valley, w·hich was reached 
fro1n the Y osmnite Park through Mono Pass. A camp outfit 
having been obtained at Big Pine, the road to Saline Valley 
over the In yo Rang·e was followed as far as "\V aucobi Spring. 
An examination was made of the eastern slope of the Inyo 
Range and of the region eastward to the Saline ~fountains. 
On the return to Owens Valley the western side of the Inyo 
Range was exan1ined to a point opposite Independence station. 

The return trip \Vas made by way of Owens Lake to )Iojave 
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and thence to Los Angeles. The southwestern portion of the 
San Bernardino Forest Reserve was visited before returning 
eastward to Denison, 'rexas, where a stop was 1nade to exau1-
ine the progress of the land and topographic surveys of the 
Indian Territory, under the charge of 1\fr. Fitch. 

In June a short trip was 1uade to southwestern Virginia for 
the purpose of examining certain sections in the vicinity of 
Lexington which are to be mapped during t~e field season of 
1898. 

The general administi·ative work of the Survey an'd the con
sideration of the nu1nerous questions th~t arise from day to 
day occupied most of the Director's time. As opportunity 
offered, study of the fossil Brachiopoda of the Cambrian for
mations was continued during the winter. In the spring atten
tion was given to the preparation of reports on the general 
subject of the survey of the forest reserves. 

After returning from the field 1\tir. Weeks began the prepa
ration of a card catalogue of names heretofore applied to 
geologic subdivisions, including bibliographic references and 
synonymy. In the spring this work "\vas discontinued in order 
that he n1ight prepare the annual bulletin of the bibliography 
of geolog-y, paleontology, petrology, and mineralogy for 1897, 
the 1:nanuscript for which has just been completed. 

In ihe office 'vork of the year the Director had the assist
ance of Dr. W. F. Morsell, stenographer and clerical assistant, 
and J\IIiss Jean F. Kaighn, confidential clerk. 

DIVISION OF P ALEON'L'OLOG Y. 

As in previous years, several of the paleontologists were 
engaged in securing paleontologic evidence to assist the geolo
gists in the detennination and correlation of the various geo
logic formations. 'I'he work of the paleontologist frequently 
borders so closely on that of the geologist as to render treat
n1ent under a separate head scarcely possible. 

Special attention ·was given during the field season to the 
study and identification of faunas and floras pert?jning to the 
base of the Coal Measures in 0 hio and lHichigan; the study of 
the stratigraphy and associated fauna of the Lower Cretaceous 
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of Texas; the study of the Eocene, Miocene, and Pleistocene 
formations and their contained fossils in southern Oregon; and 
the collection and determination of the stratigraphic position 
of the flora of the Lo·w·er Cretaceous· in western and southern 
Kansas. 

Girty party (Paleozoic).-Dr. George H. Girty vvas occupied 
during the field season of 1897 in a thorough and systematic 
examination of the waverly group. rrhe outcrops of that 
terrane were followed along the Ohio River and thence north
ward as far as Uolurnbus. Dr. Girty then visited Huron 
County, l\fichigan, where he studied the equivalent strata, in 
association with l)r. A. C. Lane, of the ~iichigan survey. 
Extensive collections of \Vaverly fossils were 1nade. It is 
expected that the study of this group ·will be of assistance in 
the correlation of the Carboniferous strata, especially in the 
l\. ppalachian province. ' 

In the office Dr. Girty has been occupied with the study of. 
a number of collection·s made by the geologists of the Survey. 
He has rendered valuable· assistance to the Director in the 
preparation of material for a study of the Ca1nbrian Brachi
opoda, and has also prepared a paper upon the Carboniferous 
fresh-water lmnellibranchs, together with other minor essays. 
The rmnainder of his tin1e has been devoted to the study of 
the collection of Waverly fossils. · 

Williams party (Devonian).-Prof. Henry Shaler Willian1s 
made an· extended reconnaissance in northeastern :;\{aine for 
the purpose of determining the stratigraphy and collecting 
associated fossils fron1 the Paleozoic rocks of that region. In 
Aroostook County 28 townships were traversed. Special atten
tion was given to the exa1nination of Presque Isle, l\fapleton, 
Castle Hill, Ashland, and Sheridan Plantation, on the south of 
the Aroostook River, and to Caribou, vV oodland, Washburn, 
and N e"T Sweden on the north. In all, 231localities were exaln
ined. The exp0sures of hard rock are few and generally of 
small extent, and the rocks thmnselves have in part been much 
disturbed and slaty cleavage ha"S developed. The series ex
amined is believed to range from Ordovician to Devonian. The 
structure and stratigraphic relations could not be fully made 
out. 
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In connection with the sedi1nentary rocks there are frequent 
outcrops of ig·neous rocks of various kinds. In connection 
with rocks which are paleontologically correlated as of the 
Clinton-Niagara epoch there are evidences of violent vQlcanic 
disturbance. 

Stanton party (Cretctceous).-lVIr. 'l-,i1nothy W. Stanton has 
been engaged, in field and office, in the study of the stratigraphy 
and associated fauna of the Lower Cretaceous. During the 
sunnner of 1897 investigations were carried on in the field in 
Texas and Kansas. Some collections were made in the 
immediate neighborhood of Austin, where the State collection, 
located in the capitol; was carefully studied. lVIr. W. F. Cum
mins's collection at Dallas was carefully exmnined and field 
studies ·were 1nade in the vicinity of Burnet and Travis Peale 
1:,he vicinity of Sierra Blanca Junction, in El Paso County, 
was carefully surveyed, on account of the newly discovered 
Jurassic beds found by Prof. F. vV. Cragin. At Colorado 
Springs, Colorado, Mr. Stanton studied the Lower Cretaceous 
types in the museum of Colorado College and in Professol.· 
Cragin's private collection. Other collections from the Lower 
Cretaceous terranes were also ·examined. 

In the office Mr. Stanton continued his monographic discus
sion of the Lower Cretaceous fossils of the Texas region, and 
incidentally made reports upon collections submitted to hi1n 
by men1 bers of the Geological Survey. During the year he 
published A Comparative Study of the Lower Cretaceous 
Fonnations and Faunas of the United States, in the Journal 
of Geology, and An Annotated Catalogue of the Published 
Writings of Charles A. White, in the Proceedings of the United 
States National Museum. 

Ward party (Cretaceous).-In July Prof. Lester F. Ward 
visited Williamstown, Massachusetts, and there made an exan1-
ination of a collection of Triassic plant rmnain.s fron1 North 
Carolina, made by the late Dr. Ebenezer Emmons. From 
vVilliarnstown he went to Block Island and spent a few days 
collecting a consid.erable body of fairly well-preserved fossil. 
plants, some of them representing the most characteristic 
species of the Amboy Clay flora. The period from the middle 
of September to the middle of October was spent by Professor 
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Ward in field work in western and southm~n Kansas, l\1r. C. N. 
Gould accompanying him as scientific field assistant. The 
object of this 'vork 'vas to continue and, if possible, corn
plete an investigation, begun the previous October, of the 
Cheyenne forn1ation, ·which is rich in fossil plants and belongs 
to the Lower Cretaceous, the formation to which he has been 
directing especial attention. Operations were begun in the 
vicinity of Belvidere, in !{iowa County, along the Medicine 
Lodge River. By the close of September he had completed 
work in the Belvidere region and rnade large collections. 
Then, with a view to tracing the Cheyenne formation in that 
direction, if possible, he journeyed to the 'vest and south of 
Belvidere, visiting a nun1ber of points. 'The type localities of 
Cragin's Big Basin sandstone, on the slope of 1\tiount N ebo, and 
in the Big Basin itself, were visited and careful studies were 
rnade of thern. So far as observed, the Cheyenne for1nation 
is entirely wanting in this region. Several expeditions were 
r~ade to the northwest of Ashland, and in one section, on a 
branch of Little Sandy Creek, the Dakota group was found in 
good exposures and a considerable collection of fossil plants 
'vas 1nade. The line of travel was continued· in K~iowa and 
Ford counties to the extreme upper limit of the ~1edicine 
Lodge River, 'vhere the contact between the Dakota and the 
Comanche is exposed. The results c·f the investigation are of 
great ·geologic interest, amounting to nothing less than the 
discovery of the actual base of the Dakota group and its 
direct connection with the Comanche series by an uninter
rupted transition zone. At vVellington and Winfield, in 
Cowley County, a search ·was made for silicified wood from 
the Permian. 

Since returning to Washington Professor 'V arcl has directed 
his attention for a time to the detern1ination of the fossil plants 
obtained in the course of his investigation on Block Island, 
and to \vork pertaining to the cycads, particularly to the study 
of the cycadean remains frorn the Black Hills, and the prepara
tion of 1naterial upon that subject for use in connection with 
the paper which appears in Part II of this .Annual Report under 
the title The Cretaceous Fonnatiou of the Black Hills, as indi-
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cated by its Fossil Plants. In l\1arch, at the invitation of Prof. 
0. C. l\1arsh, he visited New Haven and exarnined what proved 
to be a very extensive collection of fossil cycads. 

Fron1 time to tin1e during the year collections have been 
forwarded for study and description to Prof. vVillia1n lVI. Fon
taine, at the University of Virginia. Among these are l\ir. 
Diller's large collections from Oregon and sorne material fron1 
the ~otornac formation of Maryland. Professor Fontaine has 
completed during the year the study and deterrnination of the 
collections sent him in a previous year from the Shasta group 
of California. 

vV ork on the Compendiun1 of Paleobotany has been consid
erably delayed during the last year, but in January the obsta
cles 'vere in part rernoved, ~nd since then fair progress has 
been made. 

J(nowlton party (Cretaceous).-Prof. F. H. I{nowlton did not 
take the field during the fiscal year, being engaged in ·work 
upon important publications. He con1pleted the 1nanuscript of 
a volume on the Flora of the Montana Formation. r:rhe illus
trations for this volun1e are being drawn, and when they are 
completed and arranged the final chapter will be written. In 
January he completed and turned in for publication a Cata
logue of the Cretaceous and 'Tertiary Plants of N o1·th A1nerica. 
It is published as Bulletin No. 152 of the Survey series, and 
contains 247 pages, 'vith nearly 10,000 carefully verified refer
ences. At the request of the geologists interested in the Eocene 
and Miocene formations of the Pacific Coast, Professor Knowl
ton took up the study of extensive collections of fossil flora 
from the Puget group. The first representatives of this flora 
were obtained by Prof. J. S. Newberry, of Columbia University, 
who did some work upon the specimens before his death, and 
those collections rernain in Columbia University. Through 
the courtesy of Dr. Arthur Hollick all of this material has.been 
placed at the disposal of the Survey. Professor I{nowlton has 
identified about 7 5 species, many of 'vhich are new, and pre
pared about 150 pages of manuscript. It is probable that 
during the coming year he will visit Puget Sound for the pu:t
pose of becoming personally familiar with the stratigraphic 
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position of the flora. Incidentally to his other work he has 
reported for mernbers of the Geological Survey on the evi
dences of plants fron1 various horizons, viz, plants frorn the 
1\-fiocene lake beds of Idaho, collected by Lindgren; plants 
from various horizons in California, collected by Turner; 
Eocene plants fr01n Oregon, collected by Diller; and Lower 
Cretaceous plants, collected by Ward in South Dakota and 
I{ansas. 

Dall party (Tertiary ).-The field \vork undertaken by l\1r. 
W. H. Dall was directed to the study of the Eocene, l\1iocene, 
and Pleistocene fonnations exposed in southern Oregon, in the 
Roseburg and Coos Bay quadrangles. This work was per
formed in cooperation 'vith l\1r. J. S. Diller, to assist the latter 
in the discri1niuation of forrnations for the mapping of geology. 
A continuous section 7 rniles ii1 length "ras rneasured and a 
series of fossils \vas collected. This is the n1ost inclusive sec
tion of "rertiary forn1ations measured without a break on the 
Pacific Coast. It extends frorn the Arago Eocene fonnation 
to the Pleistocene. The Eocene is found to consist of two 
parts, viz, a lower portion, probably equivalent to the Tejon 
of California, and an upper portion, which n1ay perhaps be 
correlated ·with the Puget group of \~V ashington. The exist
ence of a third eli vision; apparently corresponding to the 
Oligocene, ~vas established, and :Miocene fossils equivalent to 
Conrad's Astoria fossils were collected. In cooperation with 
the curator of the Lea collection of Eocene fossils· in the 
Acaden1y of Natural Sciences of Philadelphia, l\lr. Frank 
Burns n1ade collections . in the Eocene of l\Iississippi and 
Alabama. ~..,he expense of this work 'vas borne by the Lea 
collection, and the Survey received one-half of the rnaterial. 

In the office l\Tr. Dall's energies have been directed to (1) 
the registration and cata1oguing of the collection of 'rertiary 
fossils; (2) the identification of rnaterial sent in; and (3) 
researches in reference to the Tertiary fossils of Florida and 
southeastern United States. The registration of fossils, which 
\vas largely accon1plished during the preceding year, was this 
year cornpleted, except for certain large lots which had not 
been separated, and which \vere laid aside for lack of time to 
segregate them. Each lot of fossils of a single species from a 
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single locality has received a number in the registration book, 
and. the locality, horizon, age,· collector, and other data with 

. reference to it have been noted. For lack of skilled assistance, 
the names of the species ar~ not complete in 1nany cases, but 
during the year 2, 700 species, chiefly Oligocene and lVliocene, 
have been fully named. The number of registrations during 
the year is 1,122, including about 6,650 specin1ens, The 
material sent in for identification by n1ernbers of the Survey 
included about 3,500 specimens. The study of the Tertiary 
fossils of Florida and southeastern United States consists in a 
revision of the classification and nornenclature and the nmning 
of new species. The revision covers 2, 728 na1nes. In coopera
tion with the -....;'f\T agner Institute of Science of .Philadelphia, 
there has been published Part IV of this revision, consisting 
of 377 pages quarto and 13 plates. It is anticipated that the 
completion of one more volurne will finish this work. In 1895 
a Table of the North American T.,ertiary Horizons was pre
pared, which appears in Part II of the Eighteenth Annual 
Report. It shows the ~qui valence of the narned horizons, so 
far as knovl'n, on the Atlantic and Gulf coasts, in the Great 
Basin of the interior, and on the Pacific coast, together with 
the rnost nearly analogous European horizons, and references 
to the literature. 

Marsh party (vertebrate paleontology).-Prof. 0. C. Marsh 
prepared for publication a paper on the ·Principal Characters 
of the Protoceratiidre, a group of Miocene mammals among the 
most important yet discovered in that forn1ation, 1narking a 
definite geologic horizon. rrhis article, with the Director's 
consept, appeared in the American Journal of Science for Sep
tenlber, 1897. He also attended the International Geological 
Congress in Russia, and during his sojourn in Europe visited 
a number of rnuseun1s containing vertebrate fossils. A paper 
containing part of the results, entitled Recent Observations on 
European Dinosaurs, was published, ·with the Director's per
mission, in the Arnerican Journal of Science for Decmnber. 
The European fossils examined had a direct bearing upon the 
age of certain formations on our Atlantic coast, which, on the 
evidence of vertebrate paleontology, are correlated as Jurassic. 
This evidence was presented by Professor lVIarsh in a paper 
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read before the National Academy of Sciences at Boston in 
November. 

In extending his researches into the paleontologic horizons 
which n1ay be established in the West, Professor ~1arsh has 
endeavored during the last year to obtain further evidence in 
regard to the Atlantosaurus and Baptanodon beds. Each of 
these i.s marked by a special vertebrate fauna so different from 
the others that the strata can be readily identified by abundant 
fossils. Special effort has been n1ade to secure other fossils, 
both in vertebrates and plants, which n1ight be distinc#ve 
enough to be used as supplen1entary evidence. This investi
gation was c0nducted in the Black Hills, ·with reference both to 
the hvo Jurassic horizons above named and to the next higher 
strata. ,--rhe most i1nportant characteristic fossils here \vere 
cycads. 'I'hese ·were found to mark a definite horizon above 
the kno,vn Jurassic deposits, but apparently in that for1nation 
and not in the Cretaceous. \V orlc on the n1onographs and 
memoirs in course of preparation has been continued during 
the year and fair progress has been n1ade, especially in inves
tigation and illustration. 

DIVISION OF CHEMISTRY. 

During the fiscal year 1897-98 the work of the Division of 
Chmnistry was continued under the charge of Prof. F. "\V. 
Clarke, who was assisted by Dr. \V. F. I-Iillebrand, Dr. H. N. 
Stokes, and 1\Ir. George Steiger. During the winter n1onths, 
fron1 Decen1ber 10, 1897, to ~larch 10, 1898, lfr. Steiger 
carried on his work in the laboratory of Stetson University, 
Florida, and l\:Ir. \Villian1 Valentine, of New I-Iave~, was 
mnployed as a ten1porary aid in the laboratory in Washington. 
Fron1 July to Noven1ber Professor Clarke \vas absent fi·orn 
vV ashington 1nuch of the time, in charge of the exhibits of the 
Deparhnent of the Interior at the Tennessee Centennial Expo
sition in "Nashville. -During i\Iay, also, he was absent on 
sin1ilar duty at the ,--rrans-~Iississippi Exposition in Ornaha. 

Throughout the year all requests for analyses, before being 
sent to the laboratory, have been referred to a connuittee for 
consideration. The effect of this policy has been to reduce 
the number of routine analyses n1acle, and incidentally to 
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increase the opportunities of the chemists for original investi
gation. The total number of analyses reported was 168, a 
smaller number than usual, but representing a better and more 
carefully chosen grade of material. An1ong the san1ples ana
lyzed were 15 rocks f~·on1 California, 5 frorn lHarylancl, 5 from 
Colorado and New Mexico, 16 from the Tin tic district, Utah, 
16 from the Southern Appalachians, 15 from J\1ichigan, and 7 
frorn the Adirondacks. There were also 7 iron ores fron1 the 
Adirondacks and 5 mine waters from Butte, ]\fontana, together 
with 6 coals from the Indian Territory and 23 fron1 the Coos 
Bay field in Oregon. The coal work was carried out "\vith 
especial care; it included SOme investigation as to Inethods, 
and "\vas so clone as to fit in with the researches being made 
by a special corn1nittee on coal analysis appointed by the 
American, Chemical Society, of which com1nittee Dr. Hillebrand 
is a member. 

In original researeh Dr. Hillebrand has ·worked out new 
methods for the quantitative determination of chromium and 
vanadium in rock analysis, and has studied the occurrence of 
vanacliu1n in rocks generally. This metal, connnonly supposed 
to be rare, is now found to be n1ost widely distributed; and 
the exan1ination of about 70 rocks has proved it to be almost 
universally present in weighable .quantities. It appears to be 
chiefly in the clark silicates, for it occurs in largest a1nount in 
the so-called basic rocks, and is least in such rocks as the 
granites and rhyolites. 

Last year Dr. Stokes announced his important research upon 
the chloronitricles of phosphorus. This year he has extended 
that investigation by a study of the phosphi1nic acids derived 
frorn the higher members of the former series. His vvork is an 
important contribution to a new field in inorganic chemistry . 

. DIVISION OF HYDltOGRA.PHY. 

This division was contiuuecl in charge of Mr. Frederick H. 
N e·well, whose assistants in the various subdivisions of investi
gations were J\1essrs. Arthur P. Davis, hydrographer in charge 
of stream measurements; \Villard D. Johnson, hydrographer 
for the Great Plains area; N. II. Darton, geologist in inves
tigation of underground waters; Cyrus .C. Babb, assistant 
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hydrographer inspecting field work; and Edwin G. Paul, 
assistant hydrographer in charge of instrun1ents and equip
rnents. In addition there have been employed in the field a 
nun1ber of specialists, whose names are rnentioned below in 
connection with the work in various localities. 

Field work has been carried on in a rnanner sirnilar to that 
outlined in the Eighteenth Annual Report, the area under 
investigation being extended as rapidly as accuracy of results 
would adtnit. In the allotinent of funds the work of stream 
measuren1ent has received the largest share-over one-half 
of the total. Of .the retnainder, 1nore than one-half has been 
devoted to the investigation of underground waters and 
artesian wells, and the balance to the preparation of repotts 
on the best 1nethods of utilizing the water supply. The results 
are sho·wn in the accon1panying· vohnne on hyqrography 
(Part IV), and in the series of \Vater-Supply and Irrigation 
Papers, sixteen of which have now been published. The follo·w
ing description of field \Vork carried on in various parts of the 
country is arranged as in previous years, in a general g·eo
graphic order, taking first the humid region, or eastern half of 
the United States; next the subhumid region, which is smne
w hat arbitrarilv ass~uned to include the States frmn North 

.; 

Dakota to Texas; and finally the arid region,· em bracing the 
greater part of the \V estern States and Territories. 

HU:\1ID REGION. 

}{ew Englmul.-A study of the hydrographic data for the 
rivers of N e\Y England has been contin1.1ed by Prof. Dwight 
Porter, his paper bei11g included in the volume on hydrography 
(Part IV), as the first portion of the paper on stremn n1easure
n1ents. 

JYew York and Pennsylvania.-Additional hydrographic data 
concerning the rivers of these States have been obtained through 
cooperation with various engineers and by the gradual exten
sion of river stations nortlnvard, particularly on the Delaware 
and Susquehanna rivers . 

.1liaryland.-In this State effective assistance bas been ren
dered by Prof. vV. B. Clark, State geologist, in the n1aintenance 
of river stations. Reconnaissance work has been carried on 
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particularly along the Potomac River and son1e of its northern 
tributaries, results of which are shown in Senate document No. 
90, 55th Congress, 2d session. 

Vir,qinia ancl West Virginia.-The work previously outlined 
has been continued by Prof. D. C. Humphreys, of Lexington, 
·virginia. 

North ancl Bmdh Carolina.-The river stations in these States 
have bem1 maintained and extended by the assistance of Prof. 
J. A. Holrnes, State geologist, the field work being. mainly 
performed by lVIr. E. W. J\1 yers. 

Georgia, Alabama, ancl Tennessee.-ln these extreme south
eastern States the operations have been continued under the 
direction of Prof. B. lVI. I-Iall, of Atlanta. 'rhrough his activ
ity the number of stations has been co1isiderably increased 
and a notable amount of hydrographic data has been brought 
together. , Data concerning deep wells in Alaban1a are being 
assen1bled by Prof. Eugene A. S1nith, State geologist. 

'JYiichigan.-A report on the deep wells on the Lower Penin
sula of :Michigan is being prepared by Prof. Alfred C. Lane, 
assistant State geologist. 

ll!lississippi Valley.-For the larger rivers of the lVlississippi 
Valley, facts of interest are being. obtained by the Corps of 
Engineers, United States Army. Through the courtesy of 
various officers these facts have been placed at the disposal 
of this Survey, and· in son1e cases additional data have been 
acquired through occasional field work or computation. 

SUBHUMID REGION. 

North Dakota.-ln this State Prof. Earle J. Babcock, of 
Grand Forks., has continued ·his reconnaissance southeasterly 
from the Devils Lake region. 

South Dakotct.-l\1r. N. H Darton, geologist, has pushed his 
field work fr0111 areas in Nebraska northerly into contiguous 
portions of South Dakota, with the intentiorr of making a 
thorough study of the artesian conditions as revealed by the 
structure to the east and south of the Black I-Iills. 

Nebraska.-ln this State, as in the preceding, lVIr. Darton 
has continued to devote his tin1e to a carefully conducted 
reconnaissance of the conditions affecting the distribution of 
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underground waters. He has, in particular, studied the area 
in the western end of the State, the results being shown in :1is 
paper in the accompanying volume on hydrography (Part IV). 

Pr~f. Erwin H. Barbour, acting State g·eolog·ist, has con
tinued his cooperation, both in field work and in the general 
study of methods of utilizing the \veil waters of the State. 

The river n1easurements have been carried on under the 
direction of Prof. 0. V. P. Stout, a particular study of the 
North and South Platte rivers being .made at their junction by 
Mr. Charles P. Ross. 

J(ansas.-The principal stream 1neasurements in this State 
have been under the charge of :.Mr. W. J. Russell. In addition 
a general reconnaissance of some of the strearns in the south
eastern pa1·t of the State has been n1ade by Prof. E. C. lVIur
phy, who has also maintained several river stations accessible 
from Lawrence. Professor 1\tlurphy has also continued his 
investigation of methods of raising water by rneans of wind
n1ills, and Prof. 0. P. Hood, of J\tianhattan, has obtained results 
along related lines. 

Mr. vVillard D. Johnson has continued his examination of 
the water supply of the high plains, having n1ade his head
quarters for a portion of the year at l\1eade, ICansas. 

Texas.-Strearr1 1neasurements have been. carried on by 
Prof. Thon1as U. Taylor, of Austin, and the results of his inves
tigation of. the silting of Lake McDonald have been arrang·ed 
for publication. The paper on irrigation in this State, by 
Mr. vVillian1 Ferguson ·Hutson, has been printed as \Vater
Supply and Irr~gation Paper No. 13. 

ARID lUWIO:N. 

The greater part of the funds has been expended within the 
arid region, where the ·united States is the great landowner. 
The principal work has been n1aintenance of 1neasurements of 
the discharge of important strean1s at places noted in the pre
ceding report, in order to obtain data showing the fluctuation in 
volume of these strearns from month to month and year to year. 
Reservoir surveys have also been made to a small extent, and 
data bearing upon the possibilities of future reclatnation of the 
dry though fertile lands have been accu1nulated. 
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Arizana.-Measuren1ents of discharge of Salt and Verde 
rivers have been continued by JVIr. vV. A. Fr.,rish, and of the 
Gila River by JVIr. Albert T. Colton. 

California.-n1r. J. B. Lippincott, of Los Angeles, has con- · 
tinned his active field work and measurement of streatns, 
mainly in the ariel portion of the State, and has also continued 
a reconnaissance of the irrigated area in southern California. 

Colorado.-Cooperation has been continued with the State 
engineer's office at Denver, l\1r. A. L. Fellows taking the place 
of Mr. F. Cogswell. 

Iclaha.-Continued assistance has been rendered by l\1r. F. J. 
Mills, State engineer, and measurements of Bruneau River 
have been continued by Mr. Andrew J. Wiley, of ·Grand 
View. 

JYiontctna.-1Yir. S. JVI. Emery, of Bozen1an, has given per
sonal attention to the investigations in this State, and has begun 
the preparation of a paper upon Irrigation Development. In 
this he has been ~ssistecl by Mr. Roe Emery. 

Nevada.-Mr. L. H. Taylor, of Golconda, has maintained 
the river stations as in previous years. 

New Mexico.-The various river stations along the Rio 
Grande have been under charge of Mr. P. E. Harroun, of Albu
querque, with the exception of the locality at El Paso, which 
has been placed in charge of l\1r. W. W. Follett, engineer of 
the JVIexican Boundary Comtnission. 

Oregon.-Investigations in this State have been carried on 
in connection with those on the east, in Idaho, and on the 
north, in \Vashington. JVIr. Cyrus C. Babb made a reconnais
sance along the Deschutes River and obtained hydrographic 
data concerning streams east of the Cascade Range. 

Utcth.-T'he work in this State has been continued by ~Ir. 
Samuel Fortier, of Corinne, who has also brought together 
data concerning the flow of water in various canals. Obser
vations of the fluctuations of Utah Lake have also been begun. 

Washington.-lVIr. Sydney Arnold, of North Y akin1a, has had 
charge of streatn measurements east of the Cascade Range, 
and a considerable amount of hydrographic data has been 
obtained by JVIr. A. Judson Ada1ns, of Port Angeles, concern
ing the streams of the Olympic Range. 
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Wyoming.-The river stations in this State have been Inain
taineJ by J\1r. Clarence T. J obnston. 

HESULTS. 

An atten1pt is rnade to publish results obtained during each 
calendar year as soon as possible after the close of the field 
·work, so as to place the facts before the public at the earliest 
possible date. In order to accornplish this, two series of 
publications are 1nade use of. One of these consists of what 
are kno,vn ·as the 'V ater-Supply and Irrigation Papers, each 
lin1ited to 100 pages in length and to an edition of 5,000 copies. 
In these the operations at river stations during 1897 have 
been published as papers Nos. 15 ancl16. In No. 12 is given 

. the report by Mr. N. H. Darton on southeastern Nebraska; in 
No. 13, a staten1ent concerning irrigation in Texas; and in 
No. 14 a discussion of tests of pumps for irrigation. There 
have also been accurnulatecl a considerable nun1ber of other 
papers awaiting publication. 

':[,he other series of publications on hydrography consists of 
the annual volun1e accotnpanying the l~ei)ort of the Director. 
These, being printed in larger edition and offeri~1g better facili
ties for illustration, are n1ade to include the n1ore detailed 
papers accmnpanied by larger maps and diagran1s. Thus, 
·while \iV ater-Supply Papers Nos. 15 and 16 give in condensed 
form the numerical results of individual river 1neasuren1ents, 
the larger paper, in the annual volume on hydrography (Part 
IV), gives the results of computations of daily discharge, 
shown in diagran1n1atic forrn, and the rnaxi1nun1, Ininin1un1, 
and 1nonthly 1neans resulting frmn a careful study of all the 
available data. 

DIVISION OF ::\IINERA.L Rl~~OURCES. 

The work of the DiYision of ~Iineral Hesources, under the 
charge of Dr. David T. Day, consisted n1ainly of the C(.HTe
spondence necessary to the gathering and C(nnpilation of the 
statistical data for the calendar year 1897 and of the prepara
tion of a report mnbodying those data, ·w·hich is published as 
Part \T I of this Annual Report. Considerable ti1ue "~as also 
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given to the preparation of replies to many demands for tech
nical information in regard to the conditioris of occurrence and 
the uses of various minerals found in the United States. 

In addition to the various special agents who have aided in 
this work, Dr. Day has been assisted by ~1r. E. \V. Parker, 
statistician; ~1r. Jefferson n1iddleton, clerk; Mr. Theodore I-I. 
Johnson, lVIr. Griffith Thornton, ~1iss Belle vV orth Bagley, 
~1iss Altha T. Coons, lVIiss Julia ~1. Corse, and lVIiss Agnes 
Gerry, statistical experts, and Mrs. Florence Pollock, copyist. 

The earlier part of the fiscal year was devoted largely to 
the reading of proof and the distribution of the report, l\1ineral 
Resources of the United States, 1896. 

rrhe following chapters have already been submitted to the 
printer for 'publication as advance extras from Mineral 
Resources of the United States, 1897, in accordance with law: 
Precious Stones, Abrasive Materials, Asbestos and Graphite, 
Asphaltun1, lVIineral Paints, Fluorspar and Mica, Stone, -Sul
phur and Pyrites, Soapstone, Salt, Gypsum, Antimony, The 
Kaolins and Fire Clays of Europe and the Clay-,vorking In
dustry of the United States, Coal. 

A considerable portion of Dr. Day's ti1ne the latter part of 
the year was devoted to the organization of the lVIines and 
:Mining Departlnent at the Trans-l\1ississippi and Internati<?nal 
Exposition. 

rrhe total value of the mineral products of the United States 
in 1897 again failed to make the norrnal increase of $25,000,000, 
but increased only about one-third of this amount, or $8,572,127. 
This gave a grand total of $632,309,56f), the greatest in the 
history of the country. A noticeable feature of this remark
able total is the increase in the value of almost all the inlpor
tant metallic products, especially that of pig iron, gold, copper, 
lead, and zinc, each of the three latter metals reaching their 
greatest production. Proportionately aluminum made the 
largest increase, its product being over three times that of 
1896 and many times greater than in any year prior to 1895. 
The metallic products made a gain over 1896 of $14,601,596, 
whereas the nonmetallic products fell off S6,029,467. The 
principal contributors to this decrease in value were petroleum 
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and anthracite coal. On the other hand, hitun1inous coal, 
stone, natural gas, cement, and salt made notable advances in 
value. 

'The principal factors in this total are given in detail below. 

METALS. 

Iron and steel.-'The year 1897 proved to be a record breaker 
in the production of pig iron, 9,652,680 long tons being pro
duced, as cmnpared with 8,623,127 tons in 1896, an increase 
of 1,029,553 tons, or 11.94 per cent; and 9,446,308 tons in 
1895, an increase of 206,372 tons, or 2.18 per cent. vVhile 
the quantity of pig iron n1ade in 1897 exceeded that of any 
previous year, the value ·was $95,122,299, or S10,076,251less 
than the s01newhat srnaller product of 1895, when the total 
value was $105,198,550. In 1896 the value of the product 
·was $90,250,000. 'rhe average price per ton has steadily 
declined in the last three years-frmn 811.14 in 1895 to 
$10.4 7 in 1896, and $9.85 in 1897. Bessetner steel ingots 
increased fron1 3,919,906 long tons in 1896 to 5,475,315 tons 
in 1897, a gain of 1,555,409 tons, or 39.68 per cent. 'The 
production of open-hearth steel ingots and castings increased 
from 1,298,700 tons in 1896, to 1,631,843 tons in 1897, an 
increa5e of 333,143 tons, or 25.65 per cent. 'rhe value of all 
Bessen1er steel in the fonn of rails and billets in 1897 ·was 
$77,050,000; that of open-hearth steel in the forn1 of billets 
was $24,27 5,000. 

Iron ores.-'The value of the iron ores produced in the United 
States in 1897 was 818,953,221, as compared with 822,788,069 
in 1896. Although there 'vas this considerable decrease in 
the value of the iron-ore product, the quantity increased from 
16,005,449 long tons in 1896, to 17,518,046 long tons inl897. 
'The average price per ton in 1896 was S1.42, as con1pared 
with 81.09 in 1897. 

Gold.-The gold produet eontinued to increase, and in 1897 
was valued at S57 ,363,000, as compared with $53,088,000 in 
1896. 

Silver.-'The coining value of the silver product in 1897 "ras 
$69,637,172, or a commercial value of 832,316,000. In 1896 
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the coining value of the silver product was $76,069,236, or a 
cornmercial value of $39,655,000. This is a decrease in 1897 
of $6,432,064 in the coining value and of $7,339,000 in the 
c01nmercial value. 

Copper.-The copper industry continues to be in a flourish
ing condition. The product in 1897 'vas 491,638,000 pounds, 
or ~45,819 tons, valued at $54,080,180, the greatest product 
ever obtained in the United States. In 18~6 the product was 
460,061,430 pounds, valued at $49,456,603. The average 
price per pound in 1896 was 10.5 cents; in 1897 it was 11 
cents. 

Leacl.-The lead product also increased frotn 188,000 short 
tons in 1896 to 208,192 tons in 1897, which is the largest prod
uct ever attained in this country. The value also increased 
fron1. $10,528,000 in 1896 to $14,88fi, 728 in 1897. 

Zinc.-rrhis product also contributed to the general increase 
in value of the metallic products of the United States in 18~7. 
In 1896 the product was 81,499 short tons, valued at $6,519-
920; in 1897 it was 99,980 tuns, valued at $8,498,300. 

Quiclcsilver.-The product declined fron1 30,7 65 flasks in 
1896, ·worth $1,075,449, to 26,648 flasks in 1897, worth 
$993,445. The industry is confined practically to California. 
The T'exas deposit is still undeveloped. 

Alurninwn.-The product of aluminum and the variety of its 
uses continue to ine.rease. In 1896 the product was 1,300,000 
pounds; in 1897 it increased over threefold, or to 4,000,000 
pounds. The value increased from $520,000 in 18~6 to 
$1,500,000 in 1897. 

Nickel.-The product of the United States continues to be 
· derived as a by-product, and, while sn1all, showed a slight 

increase in 1897. In 1896 the product was 17,170 pounds, 
worth $4,464; in 1897 it was 23,707 pounds, valued at $7,823. 
The Canadi~n mines contieue to furnish the principal supply. 

Platinum.-The product was 150 ounces, worth $900, in 1897, 
as compared with 163 ounces in 1896, valued at $944. 

JJ!Ianganese ore.-T'he product of manganese increased 
slightly, or from 10,088 long tons in 1896, valued at $90,9~7, 
to 11,108 tons in 1897, worth $95,505. 
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Antirnony.-The total amount of metallic antimony produced 
in 1897 was 756 short tons, having a value of $109,655, as 
compared with 601 short tons in 1896, worth $84,290. A 
large portion of the product was frorn foreign ores srnelted 
in N e'v Jersey. The amount of antimony ore, or stibnite, 
n1ined in the U nite'd States during the year was 489 short tons, 
valued at $8,864. 

FUELS. 

Coal.-'The. total product of coal in 1897 an1ounted to .. 
178,.769,344 long tons, equivalent to 200,221,665 short tons, 
as compared 'vith 171,416,390 long tons, or 191,986,357 short 
tons, in 1896. 'I'he production in 1897 was the largest ever 
attained, the product ·last year in short tons exceeding 
200,000,000 for the first time in our history. The production 
of anthracite coal in Pennsylvania showed a decrease of 
1, 709,213 long tons as c01nparecl ·with 1896, and of 4,971,048 
long tons as compared with the product in 1895, which was 
the year of n1axin1un1 production for anthracite coal. It fol
lows, therefore, that the entire i1Jcrease in the total production 
of coal in 1897 was in the output of biturninous coal, which 
increased fi·om. 122,893,104 long tons, or 137,640,276 short 
tons, in 1896, to 131,955,270 long tons, or 147,789,902 short 
tons, in 1897. The increase in the bituminous prodt~ct was, 
therefore, 9,062,07 4 long tons, or 10,149,626 short tons, and 
n1ade a net increase in the product of coals in 1897 of 7,352,954 
long tons, or 8,235,308 short tons. The net increase in the 
value of the product in 1897 as cmnparecl with 1896 was 
$2,229,012, the difference being an increase of 84,848,537 
in tht> value of the . biturninous product and a decrease of 
52,619,525 in the value of the anthracite product. The total 
value of the product obtained in 1897 was 8198,869,178, 
against a total value in 1896 of 8196,640,166. This \Vas 
divided as follows: .._-\nthracite value in 1~97, 879,129,126; in 
1896, $81,748,651; bituminous value in 189·7, 8119,740,05~; 

'in 1896, 8114,891,515. rrhe product of biturninous coal in all 
cases includes a s1nall arnount of anthracite coal produced in 
Colorado and New :nexico; also se~ianthracite rnined in 
Arkansas and Virginia, the lignite coals of Colorado, North 
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Dakota, California, Oregon, and Texas, and setnibituminous; 
cannel, splint, and block coals. 

A study of the conditions which affected the coal-mining 
industry in 1897 reveals the f~ct that the higher prices of 
anthracite coal which prevailed during the last two years, and 
which have been dll.e to a cooperation an1ong the producers 
for the purpose of restricting production and maintaining 
prices, have resulted in the adoption by large consumers of 
other kinds of fuel. Bituminous coal is, with the use of smoke
consuming furnaces, superseding anthracite coal for stea1n 
nus1ng. Iron furnaces forrnerl y using anthracite coal, or a 
1nixture of anthracite coal and coke, are substituting coke or a 
mixture of bituminous coal and coke, and the use in kitchen 
ranges and household furnaces of prepared sizes of coke is 
increasing. The use .of gas for dorr1estic purposes, particular! y 
in su1nmer, is also increasing .. Anthracite producers in 1897 
were successful in maintaining prices, the average per ton 
for the year being $1.85, vvhich was the sa1ne as that which 
obtained during 1896. .The price of bitu1ninous coal, on the 
other hand~ was sOinewhat lower, and continues an uninter
rupted succession of lower annual prices since 1887. The 
average price for all coals included in the bitun1inous product 
was 81 cents in 1897, against 83 cents in 1896 and $1:12 in 
1887. In arriving at the average price of anthracite coal, 
only the n1arketed product is considered. The an1ount con
sumed at the collieries, which consists usually of cuhn or slack 
and otherwise \vasted product, is excluded frorn the value. 
The value of the bituminou~ coal includes all sizes, for, while 
the colliery consurnption usually consists of slack coal, it has 
a market value. 

Colce.-Stimulated by a year of exceptional activity in the 
iron and steel industries of the United States, the production 
of coke increased from 11,788,773 short tons in 1896 to 
13,288,984 short tons in.1897. While this was an increase of 
a little over 1,500,000 tons as compared with 1896, it was 
about 45,000 tons less than the product in 1895, which was, in 
coke production as in the production of anthracite cdal, the year 
of maxi1nuu1 output. The value of the coke product in 1897 
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was only $440,000 more than that of 1896, the proportionately 
higher value in the former year being due to higher prices set 
by the L.trger producers of Connellsville coke. Early in the 
year the large concerns in th.e Connellsville region put the 
prices of their product at $2 per ton for furnace, $2.30 for 
foundry, and $2.35 for crushed, and maintained these prices 
throughout the year. The average price per ton realized for 
the entire coke product of 1896 was $1.837; in 1897 the 
average price per ton vvas $1.663. 

Petrolewn.-The product decreased slightly, from 60,960,361 
barrels of 42 gallons each in 1896 to 60,568,081 barrels in 
1897. 'I'he re1narkable feature of the petroleun1 industry 
throughout the year was the break in prices, resulting in a 
decrease in the total value from $58,518,709 to $40,929,611, 
a loss of practically 30 per cent. 

JYatural gas.-The product of natural gas continued to 
decrease, but the higher prices set by producers for their 
product caused the total value in 1897 to show a slight increase 
over the total value in 1896, the figures for the t\VO years being, 
respectively, $13,006,650 and $13,826,422. 

STRUCTURAL MATERIALS. 

Stone.-The total value of stone of all kinds increased from 
$31,346,171 in 1896 to $36,070,651 in 1897. The export of 
slate continued to be one of the leading features of the trade, 
notwith~tanding the settlement of the strikes in the slate
quarrying region of Wales. The continued increased den1and 
for the n1ore highly finished products of the stone quarries 
remained a feature of the year. 

Clays.-There was a slight decline in the general volume of 
the clay industry. In 1896 the value of the brick clays aggre
gated about 89,000,000 in the crude state, and that of other 
clays 8800,000. In 1897 the brick clays were valued, in the 
crude state, at about SS,OOO,OOO, and all other clays at about 
$1,000,000. The total value of wares made from clay in 1897 
was 860,911,641; in 1896 it was 862,528,963 . 

Cement.-N at ural-rock cement continued to increase. In 
1896 the product was 7,970,450 barrels (of 300 pounds each), 
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worth $4,049,202; in.1897 it was 8,311,688 barrels, worth 
$3,862,392. It will be noted that in spite of the increased 
output the value declined slightly. The increase in the Port
land-cement product was much more marked-from 1,543,023 
barrels in 1896, worth $2,424,011, to 2,677, 775 barrels, worth 
$4,315,891, in 1897 .. The number of Portland-cement works 
increased from 26 to 29. 

ABRASIVl<~ MATERIALS. 

Millstones.-The value of the product in 1897 showed a 
slight increase over . that of 1896, and, although amounting 
altogether to only $25,932, was the largest value reported 
since 1889. rrhe value of millstones produced in 1896 amounted 
to $22,567, indicating an increase in 1897 of $3,365. Millstones 
of domestic production are used chiefly for grinding paint ores, 
cement rock, and the coarser cereals. Their use in flouring 
mills has been superseded by the roller process. 

Grindstones.-The product was the largest in any year since 
1891, being valued at $368,058, an increase of $41,232 over
the value of the product in 1896, and exceeding the value of 
grindstones produced in 1895 by over 75 per cent. 

Corundum nnd ernery.-The production of corundum and 
emery has shown very little change in the last three years, 
the quantity mined in 1897 amounting to 2,165 short tons, 
against 2,120 short tons in 1896 and 2,102 short tons in 1895. 
The value of the product in 1897 was $106,57 4, a decrease 
from 1896 of $6,672, and an increase compared with 1895 
of $318. 

Oilstones.-The value of this class of abrasives produced in 
the United States in 1897 was $149,970, against a value of 
$127,098 in 1896. Tlie production is practically controlled 
by one concern. 

Infusorial earth.-Including the product of tripoli from Vir
ginia, the .output of infusorial earth in 1897 was 3,833 short 
tons, valued at $22,385, against 3,~46 short tons, valued at 
$26,792, in 1896. 

Garnet.-Abrasive garnet produced in the United States in 
1897 arnounted to 2,554 short tons, valued at $80,853, a slight 

19 GEOL, PT 1--·6 
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decrease in quanthy and an increase in value as compared with 
1896. 

Pumice stone.-A commercial product of this material is 
reported for the first time in 1897, the total output amounting 
to 158 tons,_ which was shipped to Chicago for preparation for 
market. 

CHEMICAL MATERIALS. 

Phosphate rock.-The development of phosphate-rock 1nines 
in 'rennessee was active during 1897, and the product fro1n 
that State amounted to 128,723 long tons. Florida produced 
552,342 long tons, and South Carolina 267,380 long tons of 
land rock and 90,900 long tons of river rock. · 'rhe total 
product for the United States amounted to 1,039,345 long tons, 
an increase of nearly 100,000 tons over the product of 1896, 
but less th~n 1,000 tons in excess of the product in 1895. 
Prices continue to decline, the value of the product in 1897 
.being $2,673,202, against a value of $2,803,372 for the smaller 
product in 1896. 

Gypsum.-The product of crude gypsum in 1897 amounted 
to 288,982 short tons, as compared with 224,254 short tons in 
1896. The product in 1897 was the largest on record, and 
that in 18~6 was the smallest in six years. Taking the value 
of the material in the condition in which it was first sold, the 
product in 1897 was worth $755,864, an increase of $182,520 
over 1896, but less than the value in 1894 and in 1895. 

Salt.-The production of salt in 1897 was phenomenally 
large, amounting to 15,973,202 barrels of 280 pounds, as coin
pared with 13,850,726 barrels in 1896. The value of the 
product increased $879,181-from $4,040,839 in 1896 to 
$4,920,020 in 1897. The average pr:lce per barrel received 
by producers, exclusive of the cost of 'package, in both years 
was 30 cents, a fr~ction over 10 cents for 100 pounds. An 
agreement was effected a1nong the producers in ll'Iichigan to 
uphold prices, with the result that the average for the State 
advanced from 22.7 cents in 1896 to 31.4 cents in 1897, but 
this was not sufficient to effect an increase in the average price 
for the entire salt product. 

Bromine.-The industry continues in the hands of the sales 
syndicate, the product in 1897 being 487,149 pounds, with a 
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value at the works of $129,094, a decrease from the product 
of 546,580 pounds, valued at $144,501, in 1896. This product 
includes the bromine in potassium bromide made directly. 

Sulphur.-The product decreased in 1~97, owing to the 
works in Louisiana being shut down the greater part of the 
year. The total output in 1897 was 2,275 short tons, only 43 
per cent of the amount produced in 1896, when the product 
amounted to 5,260 short tons. The value declined from 
$87~200 in 1896 to $45,590 in 1897. 

Pyrites.-The substitution of pyrites for sulphur in the man
ufacture of sulphuric acid is on the increase. The production 
of iron pyrites for acid manufactur,e in 1897 amounted to 
143,201.long tons, against 115,483 tons in 1896, making the , 
largest output ever recorded. The value advanced from 
$320,163 in 1896 to $391,541 in 1897. 

Borax.-The product in 1897 amounted to 16,000,000 
pounds, valued at $1,080,000, an increase from 13,508,000 
pounds, worth $675,400, in 1896. 

Fluorspar.-The product shows a decrease from 6,500 short 
tons, valued at $52,000, in 1896, to 5,062 short tons; valued at 
$37,159, in 1897. 

PIGMENTS. 

Metallic paint.-The product, exclusive of mortar colors, 
increased from 14,805 short tons, valued at $180,134, in 1896. 
to 16,699 short tons, valued at $187,694, in 189.7. The produc
tion of mortar colors decreased from 9,660 in 1896 to 8,237 
short tons in 1897. 

Ocher, umber, and sienna.-The.production of ocher decreased 
slightly, from 14,07 4 short tons in 1896 to 14,006 short tons in 
1897. The value increased from $136,458 to $162,764. The 
production of umber increased from 165 to 480 short tons, and 
the production of sienna from 395 to 620 short tons, with pro
portionate increase in value. 

Venetian red.-The production in 1897 was more than three 
times that of 1896, the phenomenal increase being due to the 
bringing in of a large product from Illinois, which is reported 
as a source of supply for the first time in 1897. 

Zinc white.-The use of zinc white as a base for white and 
color pigments is increasing, the production in 1897 a1nounting 
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to 2fi,OOO short tons, worth $1,750,000, an increase of 25 per 
cent over 1896. Prices remained steady. 

Barytes.-The production in 1897 increased a little more 
than 50 per cent over that of 1896, amounting to 26,042 sC.ort 
tons, against 17,068 short tons the previous year. 'I'he value 
increased 25 per cent-from $46,513 to $58,295. · 

Cobalt oxide.-Tbe product increased frorn 10,700 pounds, 
worth $15,301, in 1896 to 19,520, worth $31,232, in 1897. 

MISCELLANEOUS. 

Fuller's earth.-Tbis product continues to come practically 
entirely from Florida, the beds in Georgia noted in the last 
report having not yet been developed. The product· in 1897 
was 17,113 short tons, valued at $112,272, as cornpared with 
9,872 short tons in 1896, worth $59,360. 

Precious stones.-The product increased 33.54 per cent, or 
from $97,850 in 1896 to $130,675 in 1897. The principal 
features of the year were th~ increased output of sapphires frorn 
Montana, the development of turquoise deposits inN ew Mexico, 
Arizona, California, and Nevada, and the finding of large quan
tities of gigantic quartz crystals at Mokelurnne Hill, California. 
The importation of diamonds also increased markedly upon the 
reduction of the import duties. 

Mica.-The amount of sheet mica produced in 1897 exceeded 
that of any year since 1885, aggregating 82,676 pounds. To 
thiR should be added 740 tons of scrap mica, ground for manu
facture into lubricants, wall papers, boiier covering, etc. The 
value of the sheet mica produced in 1897 was $80,77 4, and 
that of the scrap mica $,14,452, a total of $95,2~6. In 1896 
the value of the scrap mica was $1,750 and of sheet mica 
$65,441, a total of $67,191. 

Feldspar.-The product increased from 9,114 long tons in 
1896, vvorth $35,200, to 11,175 tons in 1897, worth $43,100. 

Flint.-This is chiefly quartz, ground for potters' use. The 
product increased from 11,124 long tons in 1896, valued at 
$24,226, to 11,952 tons in 1897, valued at $26,227. 

Asphaltttm.-The product in 1897 mnounted to 75,945 short 
tons,, valued at 8664,632, against 80,503 short tons in 1896, 
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worth $577,563. It will be noted by this that while the out
put in 1897 decreased 4,558 tons, the value not only showed 
a marked increase ($87,069), but reached the highest figure 
ever recorded. 

Asbestos.-The product showed a slight increase, from 504 
short tons in 1896, valued at $6,100, to 580 tons in 1897, valued 
at $6,450. The Canadian deposits continue to supply by far 
the larger part of this material used in the United States. 

Magnesite.-. This product comes entirely from California. 
It was 1,143 short tons in 1897, ·worth $13,671. In 1896 the 
product was 1,500 tons, worth $11,000. -

Graphite.-The production during 1897 amounted to 
1,254,402 pounds of crystalline and refined plumbago, and 
1,108 short tons of amorphous graphite and graphitic coal. 
The value of these products was respectively $43,099 and 
$11,178. In 1896 the product of crystalline plumbago was 
535,858 pounds, and of the amorphous variety 760 short tons. 
The total value of both these varieties in 1896 was $48,460. 

Soapstone.-In 1897 the product was 21,923 short tons, 
worth $365,62~, against 22,183 tons in 1896, valued at 
$354,065. The product of fibrous talc increased from 46,089 
short tons in 1896, valued at $399,443, to 57,009 short tons 
in 1897, worth $396,936. 

Mineral waters.-The quantity of mineral waters sold con
tinued to decline, there being 23,255,911 gallons sold in 1897 
and 25,795,312 gallons in 1896. Nevertheless, the value of 
the product increased from $4,136,192 in 1896 to $4,599,106 
in 1897. 

Limestone for iron flux.-This product gained slightly, or 
from 4,120,102 long tons in 1896, valued at $2,060,000, to 
4,247,688 long tons in 1897, worth $2,124,000. 
Bauxit~.-The product increased slightly, fro1n 18,364 long 

tons in 1896, worth $4 7,338, to 20,590 long tons in 1B97, 
valued at $57,652. 

TOPOGRAPHIC BRANCH. 

The general organization of the Topographic Branch has 
remained practically unchanged. With reference to the char
acter of the work, there are two divisions, namely, a Division 
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of Triangulation, under which falls everything relating to the 
control ·for the topographic mapping-that is, the furnishing 
of initial points, including astronomic location, base-line 
measurement, triangulation, and primary traverse; and a Divi
sion of Topography, to which belong all the details pertaining 
to the preparation of the topographic map of the United States 
other than those mentioned above, including spirit leveling. 

For the purpose of administration, there have been through-
out the year five sections: 

Atlantic section, under Mr. H. M. Wilson; 
Central section, under Mr. John H. Renshawe; 
Rocky Mountain section, under Mr. E. M. Douglas; 
Pacific section, under Mr. R. U. Goode; 
Indian Territory section, under Mr. 0. H. Fitch. 
The duties imposed upon the Topographic Branch were 

largely increased in consequence of legislation placing the 
survey of the forest reserves and the survey of the· bound
ary line between Idaho and }fontana under the supervision of 
the Director of the Geological Survey, and on account of an 
increased appropriation for Alaska. 

The topographic corps was increased by the addition of 
five assistant topographers, through certification by the Civil 
Service Commission, as follows: A. H. Sylvester, Arthur Stiles, 
E. C. Bebb, Glenn S. Smith, and F. E. Matthes. 

Cooperative agremnents were arranged with two States, 
New York and Maryland, $15,000 having been appropriated 
by the former and $1,000 by the latter. 

The act making provision for the survey of the forest 
reserves, approved June 4, 1~97, has been quoted in an earlier 
part of this report (see pages 15-18). The surveys in the 
forest reserves made necessary by this law included topo
graphic mapping and the execution of subdivisional surveys 
under the rectangular system. The purposes of these surveys 
were, as defined under instructions approved by the Secretary 
of the Interior-

The preparing of topographic maps upon the scale of 2 miles to the inch, with 
contour intervals of 100 feet, to serve. as base maps for the representation of forestry 
details, agricultural and mineral lands, etc.; the establishment of bench marks, 
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indicating elevation above sea level; •the subdivision of the reserves, by running 
township lines (unless this has heretofore been done by the General Land Office), for 
t.he purpose of designating tracts of land; the demarcation, by means of oection 
lines, of tracts which are more valuable for agriculture and minerals than for their 
timber, it being understood that tl::.e land-subdivision surveys shall be limited to 
township exteriors, except in cases where more than the area of one-fourth of a 
township is taken up by agricultural or mineral lands or by settlements, in which 
latter event the township shall be subdivided into sections over such portions as 
include agricultural or mineral lauds or settlements; while the ultimate decision 
regarding the status of such lands rests with the Secretary of the Interior, tentative 
decisions, for the purpose of deciding whether or not such tracts should be surveyed, 
shall be made by the chief of party; the mapping by the topographer in charge of 
each party of the outline of all woocled ancl forest areas. 

The surveys relating to the Black Hills, Bighorn, Teton, 
Uinta, Lewis and Clarke, and Flathead reserves were assigned 
to the Rocky Mountain section, and those relating to the Bitter
root, Priest River, Washington, San Bernardino, San Gabriel, 
and San Jacinto reserves were assigned to the Pacific section. 

The law relating to the Idaho and Montana boundary line 
is as follows: 

For surveying that portion of the boundary line between Idaho and Montana 
beginning at the intersection of the thirty-ninth meridian, with a boundary line 
between the United States and the British Possessions, including the retracing of so 
mnch of the international boundary line as may be found necessary for the deter
mination of said intersection, then following said meridian south until it reaches 
the summit of the Bitter Root Mountains, and for locating points on sail! meridian 
by triangulation from the Spokane base of the United States Geological Survey, and 
on the continuation of said boundary line along the Bitter Root Mountains between 
Iuaho and Montana, seven thousand six hundred ancl fifty dollars, or so much thereof 
as may be necessary, to be immediately available: P1·ovided, That the Secretary of 
the Interior shall direct that the survey shall be executed under the supervision of 
the Director of the Geological Survey by such persons as may be employed by or nuder 
him for that purpose, and such survey shall be executed under instructions to be 
issued by the Secretary of the Interior: Provided further, That the plats and field 
notes thereof prepared shall be approved and certified to by the Director of the 
Geological Survey, and three copies thereof shall be returned, one for filing in the 
surveyor-general's office of Idaho, one in the surveyor-general's office of Montana, 
and the original in the General Land Office. 

And such surveys, field notes, and plats shall haYe the same legal force a.nd effect 
as heretofore given to t.he acts of surveyors-general: P1·ovided jurthe1·, That all laws 
inconsistent with the provisions hereof are declared to be inoperative as respects 
such survey. (Sundry civil act approved June 4, 1897.) 

The work conne(!ted with the locating and marking of this 
boundary line was placed under the supervision of Mr. R. U. 
Goode. · 

On May 18, 1897, Mr.· S. S. Gannett, topographer, by orde~ 
of the Secretary. of the Interior, at the request of the Oommis-
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sioner of Indian Affairs, was detailed to determine an astronomic 
station in the vicinity of Lumberton, New Mexico, and to mark 
a point on the one hundred and seventh meridian of longitude 
at its intersection ·with the south line of the State of Colorado, 
this being the southeast corner of the Southern Ute Indian 
Reservation. This work was completed July 2, the entire 
cost being borne by the Indian Bureau. 

In connection with the topographic surveys, surveys of for
est reserves, Indian Territory surveys, and the survey of the 
Idaho-Montana boundary line, the following aggregated results 
were obtained: 

'Pwo astronomic determinations of latitude and longitude 
were made; 3 base lines were measured; 21 observations for 
azimuth were obtained and the lines marked; 250 triangulation 
stations were established, occupied, and observed from; 314 
miles of primary traverse were run, and 35,867 square miles 
·were covered by the detailed topographic mapping, this area 
being distributed through 35 States and Territories; 12,957 
miles of levels were run, and 2,354 permanent bench marks 
w·ere established, these bench marks being iron posts, bronze 
tablets, or copper plugs. With reference to the land sur
veys, there were run 625 miles of standard lines, 2,324 
1niles of exterior or township lines, 22,210 miles of subdivi
sional or section lines, 831 1niles of meander lines, and 188 
n1iles of retracmnent of boundary lines. In addition, data 
were secured for the preparation of reconnaissance or sketch 
maps of the Lewis and Clarke, Bitterroot, Priest River, and 
Washington reserves, comprising an area of about 22,500 
square miles. The distribution of the control, topographic, 
and leveling work in the various States and Territories is shown 
on Pls. I and II, in pocket. 

The following table gives the details relating to topography 
and spirit leveling for the fiscal year: 
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Topographic surveys of the United States Geological 8-zwvey in 1897-98, 
including miles of levels run and permanent bench marks.established. 

State or Territory. Contour in
terval. 

Scale of publica- ~ 
tio

1

n. ~~~!~ . Leve:~mber 
1: 62500 1: 125000 Distance of bench 

run.· marks. 
1----------1-----1---------------

Feet. 

Alabama ............ · 100 

100 

25, 50,100 

100 

Sq.miles.l Sq.mil~s. Sq.miles. .ilfiles. 

---- .... 610 610 310 43 
Arizona ............ . 

California .......... . 

Colorado ........... . 

....•••. ........ a50 

985 

155 

1, 255 b 2, 720 

155 

Georgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 

Idaho . . . . . . . . . . . . . . . 100 90 90 

Illinois .............. 5, 10,20 646 646 
Indiana ............. 10 145 -.- ..... --. 145 
Indian Territory ---- 50 ............... 13,455 13,455 
Iowa ................ 20 30 254 284 
l{ansas ..........................................•....... 

Kentucky . . . . . . . . . . . 50, 100 964 964 

Maryland........... 20 384 384 

Minnesota .... - ...... 20 274 --- .. ---. 274 
Missouri ............ 20 170 170 
Montana ............ 50,100 168 882 1,050 
Nebraska ............ 20 120 1, 797 1, 917 
Nevada ............. 100 927 927 
New Hampshire ..... 20 398 398 
New Jersey .......... 20 348 348 
New York ........... 20 2,157 2,157 
North Carolina ...... 50,100 370 c500 
North Dakota ....... 20 812 812 
Ohio ................ 50 285 285 

Oklahoma ............................................... . 

Oregon... . . . . . . . . . . . 100 431 431 

Pennsylvania ...... . 

South Dakota .....•. 

20 

20,100 

Texas . . . . . . . . . . . . . . . 25 

Utah................ 50 

Vermont............ 20 

27 

215 

223 

35 

27 

1,981 2, 196 

1,040 1, 040 

d225 

35 
Washington......... 100 1, 462 1, 462 

607 165 

301 83 

129 20 

30 6 

178 24 

73 7 

5,129 814 

53 10 

192 59 

4 2 

69 8 

50 5 

147 5 
431 72 

375 101 

274 28 

155 14 

. --- ... - .. -----· ..... 

537 77 

255 38 

211 28 

190 29 

107 13 

106 23 

3 

822 193 
860 225 
155 36 

8 1 
224 51 

WestVirginia ....... 20,100 54 480 534 91 15 

Wisconsin. . . . . . . . . . . 20 163 678 841 299 35 

I 
Wyoming........... 100 ...... .. 735 735 582 ~24 

Total . . . . . . . . . . . . . . . . . . . . . . . 6, 527 28, 678 35, 867 12, 957 2, 354 
I I I . 

a 50 square miles on a scale of 1: 63360, contour interval 200 feet. 
b 480 square miles on a scale of 1: 63360, conto::~r intervallOO feet. 
c 130 square miles on a scale of 1:45000, contour interval20 feet. 
d2 square miles on a scale of 1:9600, contour interval20 feet. 
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The following table shows the total areas, and the percent
ages, surveJed to date in the various States and Territories: 

Table showing, by States and Territories, the present condition of topo
graphic surveys and the new areas su.rveyed in 1897-98. 

~ State or Territory. Total area. veyed in rea sur-. I Are.,ur-~ A 
1897_98. . veyed to date. Percent. I 

Sq.mU.r. I Sq.ma.,. I Sq. miles. 

52, 250 - - -- . -- - - - 15,063 29 

113,020 50 I 56,790 50 
I 

Alabama .................... . 

Arizona ..................... . 

Arkansas .................... . 53,850 ............... ---- I 13,535 25 
California ................... . 158,360 1, 993 ! 47,640 30 
Colorado .................... . 103,925 155 33,026 32 
Connecticut ................. . 4, 990 .. --- .... ---- 4,990 100 
Delaware ................... . 2, 050 ·--------- 644 31 

70 ,. -.-.----- 70 100 

58, 680 . - - -.. - -- - 1, 821 3 

District of Columbia ........ . 

Florida ..................... . 

Georgia ..................... . 59,475 . ............. ---- 14-,007 24 
Idaho .................•...... 84,800 90 12,121 14 
Illinois ............ __ ........ . 56,650 436 4, 435 8 
Indiana ______ ...... ____ .... .. 36,350 125 143 -·-- .............. 

Indian Territory ............ . 31,215 13,455 30,885 99 
Iowa ........................ . 56,025 254 5,817 10 
Kansas ...................... . 82,080 . ............ ---- 61,094 74 
Kentucky .. __ ............... . 40,400 20 10,266 25 
Louisiana .................. .. 48, 720 ... ........................ 7,492 15 
Maine ................... - -.. . 33,040 ... .......................... 3, 810 12 
Maryland ................... . 12,210 153 7,770 63 
Massachusetts .............. .. 8, 315 .. ........................ 8,315 100 
Michigan .................. .. 58,915 .......................... 1,836 3 
Minnesota ................. .. 83,365 274 1,427 2 

46,810 
---- --~;~-, 29 ........................... 

69,415 28,158 .u 
Mississippi. ................ .. 

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

Montana .................... . 146,080 1,050 35,783 24 

Nebraska ................... . 77,510 1,797 23,985 I 31 
Nevada ..................... . 110,700 927 28,949 26 
New Hampshire ............. . 9,305 398 2,396 25 

7,815 

::::~;;~:1 
7,815 100 

122,580 27,777 22 

49,170 15,0!7 31 
52,250 ... ..................... 12,252 23 

New Jersey ................ .. 

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

New York .................. .. 

North Carolina .............. . 

North Dakota .............. .. 70,795 812 6, 327 9 

41,060 285 334 --~ 39,215 . ......................... 4, 146 

Ohio ........................ . 

Oklahoma ................... . 
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Table showing, oy States and Te·rritories, the present condition of topo
graphic surveys and the new areas surveye~ in 1897-98-0ont'd. 

I I Area sur- Area sur-State or Territory. Total area. veyed in veyed to date. Per cent. 
1897-98. 

n.----.-----.--.-.- .. ---Or ego 

Penns 

Rhode 

South 

South 

Tenne 

Texas 

Utah. 

Yermo 

Virgil 

Wash 

West 

Wisco 

Wyom 

ylvania ...................................... 

Island ..... ·----·-----· 
Carolina ..... __ .. _._._. 

Dakota ..... __ ...... _ .. 

ssee . . . . . ... _ . . . __ . . . _ .. 

........ -- -.................. -- ..... - ......... -
---- -- ...... - ....... -- ............... -- ...... 

nt .......... J •••••••••• 

ua ....... __ ... _ ........ 
ington .. _ ..... ___ .. ____ . 

Virginia .... ---- ........ 
nsin .. ___ .. ____ .. __ . ___ . 

ing -----· ·----- ---- .... 

Total . ___ ..... ___ .. _ . __ 

I 
Sq. miles. Sq. miles. I 

96, 030 I 431 I 
45,2151 27 
1, 250 .. - - . - . -- -

30,570 r· _______ . 
:~: ~~~ • - •• ~~- ~~~- I 

265, 78o 1, o4o 1 

84,970 

------~~;-1 9,565 
4-2,450 
69, 180 1,462 I 

I 
24,780 54 I 
56,040 841 I 

i 
97,890 1 735 i 

I 3, 024,880 ! 30,057 I I 

DIVISION OF TRIANGULATION. 

ATLANTIC SECTION. 

Sq. miles. 

12,691 13 
6,534 15 
1;250 100 
3,900 12 

15,447 19 
17,641 42 
57,677 22 
62,867 74 
2,844 29 

29,227 68 
3,971 6 

16,886 68 
6,010 11 

11,759 ·-jj 784,699 26 

The control for six 15-minute quadrangles in the southwest
ern portion of the Adirondack region was obtained by extend
ing triangulation from Penn and Hamilton, stations of the 
United States Coast and Geodetic Survey, and from Starr, 
Schuyler, and Barto, stations of the New York State suTvey. 
This necessitated the building of sixteen stations and the occu
pation of ten of them, by Mr. W. J. Peters, topographer. He 
likewise extended triangulation in southwestern New York, west 
of Olean, so as to control the Salamanca quadrangle. Two 
stations, Learn and Clarksville, established the preceding year, 
were reoccupied, and two new stations were built and occupied. 

In Maryland a scheme of triangulation, based upon Mary
land Heights and Sugarloaf, stations of the Coast and Geodetic 
Survey, and extending westward beyond Cumberland, was 
planned and carried out so far as weather conditions permitted. 
Mr. R. H. Chapman, topographer, selected and built seven 
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stations between May 14 and June 6, 1897. Mr. George T. 
Hawkins, topographer, occupied six of ~hese stations in June 
and selected and built eight more during the month of August. 
He also established a meridian li.ne at Cumberland, Maryland. 
Mr. Peters occupied three of the triangulation stations in 
October, but, as intensely smoky weather prevailed, further 
attempts at observing were abandoned for the winter. Obser
vations at these stations were resumed early in April, 1898, by 
Mr. Hawkins, and were completed early in June. 

In Tenne8see a traverse line was run by Mr. Hawkins from 
a copper bolt established at Columbia by Mr. Gilbert Thomp
son, topographer, in 1896, southward and w·estward along the 
railroad to Napier, thence along wagon roads to Mannie, where 
connection 'vas made with a station of Mr. Peters's traverse of 
1896, thus completing a circuit; thence westward from a cop
per bolt at Hohenwald (likewise established by Mr. Peters in 
1896) to a bench mark of the United State Engineer Corps 
at Kellys Landing on the Tennessee River, the total distance 
traversed being 81 miles and the number of instrumental sta
tions occupied being 700. 

CENTRAL SECTION. 

In this section Mr. Hawkins obtained control for the Yank
ton quadrangle, South Dakota, by extending triangulation 
southeastward from Pit and Schrnidt, stations established by 
the Missouri River Commission on the southern bank of the 
river in Nebraska. Nine stations were built and occupied, and 
meridian lines were e.stablished at Yankton, South Dakota, 
and at Hartington, Nebraska, during the month of September. 
Early in October Mr. Hawkins connected by primary traverse 
Winfield, a station of the ~fississippi River Commission about 
40 miles northwest of St. Louis, ~1issouri, and the fifth prin
cipal meridian near Troy, Missouri, the distance traversed being 
14 miles. He also ran a primary traverse from Lynch, a sta
tion in the transcontinental belt of the Coast and Geodetic 
Survey 5 miles south of Pacific, Missouri, along the St. Louis 
and San Francisco Railway to the astronomic pier established 
in 1884 at Springfield, 1Iissouri, a distance of 200 miles. This 
traverse line furnished control for a large number of quad-
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rangles in southwestern Missouri. l\1eridian lines were estab
lished at l\larsh:field, Lebanon, and Rolla. 

In ~larch, 1898, Mr. Hawkins estabHshed the longitude of 
the Illinois-Indiana State line near the fortieth parallel of lati
tude, connecting it by means of a traverse line 19 miles in 
length with Fairmount, a triangulation station of the United 
States Lake Survey in Vermilion County, Illinois. 

ROCKY MOUNTAIN SECTION. 

Prof. A. I-I. Thompson, geographer, extended triangulation 
fro·m Texas Hill and Y egua Knob, 30 miles east of Austin, 
Texas, southward and westward, connecting with an astro
nomic station at San Antonio. During his :field season, from 
June, 1897, to March, 1898, he built and occupied twenty
seven stations, and in addition established meridian lines at the 
county seats Gonzales, Seguin, and Bastrop. For the control 
of the area in the vicinity of Denver, Colorado, Mr. H.- L. 
Baldwin selected a base 6 miles in length a few miles northeast 
of that city and made a preliminary measurement. He also 
selected and "J?uilt ten stations in the expansion, obtaining 
angles at eight of them and establishing meridian lines at 
Denver and Boulder. 

PACIFIC SECTION. 

Control for this section was initiated in one locality, near 
Baker, Oregon. rhe astronomic location of a pier at Baker 
was determined in the usual manner .by lVlr. S. S. Gannett, 
topographer. He also measured a base line 6 mile~ in length 
along the railroad tangent between Baker and Haines and 
built and occupied five stations in its expansion, besides locat
ing prominent peaks visible from the stations occupied. In 
connection with this work a meridian line was established at 
Baker, the astronomic pier marking its southern extremity. 

FOREST RESERVES. 

Primary control for the mapping of the forest reservations 
was established as follows : 

ROCKY MOUNTAIN SECTION. 

Lewis and Clarke Reserve, Montana.-The control is depend
ent upon the astronomic station of the Coast and Geodetic 
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Survey at Helena, Montana, and upon a base line, 4 miles in 
length, measured by Mr. R. H. Chapman, topographer, along 
the Northern Pacific Railroad near Helena. Mr. Chapman also 
built nineteen signals and occupied eighteen stations in the ex
tension of the triangulation northwestward· from Helena, eight 
of these stations falling within the reserve. 

Bighorn Reserve, Wyoming.-Mr. T. M. Bannon, topogra
pher, extended Mr. W. S. Post's triangulation of 1896 about 
25 miles southwest of Cloud Peak, reoccupying three old 
stations and establishing ten new stations. 

Teton Reserve, Wyoming.-Mr. Bannon also extended the 
triangulation executed by Mr. Post the preceding year 7 5 
miles west from the one hundred and ninth meridian to 
Mount Sheridan and Younts Peak, which· stations formed a 
base for the control which was extended over the reserve by 
Mr. Frank Tweedy, topographer, who built and occupied nine 
stations. 

Black Hills Reserve, South Dakota.-Later in the season Mr. 
Tweedy extended triangulation over this reserve in South 
Dakota and Wyoming, establishing twelve new stations and 
reoccupying four old ones. A Ineridian line was located at 
Deadwood.. 

Uinta Reser-ve, Utah.-To obtain control for this reserve it 
was necessary to start from Deseret and Mount N ebo, stations 
of the Coast and Geodetic Survey in Utah, and extend a series 
of quadrilaterals northeastward for 70 miles. Thirteen sta
tions were occupied, two of which are within the reserve. This 
work was done by Mr. H. L. Baldwin, topographer, during 
July, August, and September, 1897. Incidentally the south
western corner of the State of Wyoming was connected ·with 
the triangulation. Mr. Bald win also located meridian lines at 
Salt Lake City, Nephi, Provo, Tooele, Coalville, and Heber, 
Utah, and at Evanston, Wyoming. 

PACIFIC SECTION. 

Bitterroot Reserve, Montana-ldaho.-An astronomic station 
was made at Hamilton, Montana; a meridian line was estab
lished, a base line 5.3 miles in length was measured along the 
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raih·oad tangent passing through that place, and eight primary 
stations in the expansion were built and occupied by Mr. S. S. 
Gannett. From these primary stations a reconnaissance trian
gul6ttion was extended over nearly the entire reserve in Mon
tana and Idaho by Mr. J. B. Lippincott, who built and marked 
eleven stations, besides obtaining the approximate angles with 

·a 7 -inch vernier theqdolite reading to 10 seconds. 
vVashington Reserve, Washington.-During the summer field 

season-July to Octo her-a reconnaissance triangulation was 
extended over this i·eserve by Mr. A. H. Sylvester, assistant 
topographer. Stone monuments were built on sixteen of the 
highest mountain peaks and approximate measurements of the 
angles were obtained, the work being based upon the Ellens
burg triangulation of 1895. A detailed triangul~tion of the 
lower portion of Lake Ohelan was made by Mr. W. T. Gris
wold, topographer, and connected with that of Mr. Sylvester. 

San Gabriel Ti1nber Land Reserve, California.-In the fall, 
triangulation was extended over a portion of this reserve in 
southern California, starting from stations in the expansion of 
the Los Angeles qase. Seven stations were occupied by Mr. 
S. S. Gannett, and in addition an azimuth line was established 
at Los Angeles. 

San Jacinto Reserve, California.-During the winter Mr. A. H. 
Sylvester occupied. five stations for the control of the San 
Jacinto quadranglt.~ in southern California. 

INDIAN TERRITORY SECTION. 

Triangulation in Indian Territory was carried on throughout 
the year by one party, under the direction of Mr. C. F. Urqu
hart, topographer. In January, 1898, Mr. Urquhart completed 
the triangulation in the region occupied by the Cherokee and 
Chocta·w nations, and proceeded at once to extend the triangu
lation over the territory embraced in the Chickasaw Nation. 
In the former localities, from June 14, 1897, to January 31, 
1898, eighteen stations were built and final observations were 
taken from thirty stations. 

In the Chickasaw country, from February 1 to June 30, 
1898, there were built twenty-three stations, from which final 
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observations were taken, making a total of forty-one stations 
built and fifty-three observed from during the year. 

During the prosecution of the work in Indian Territory a 
total of one hundred and thirty-eight stations have been built 
and final observations taken therefrom, thereby establishing 
control for an area of over 30,000 square miles. 

IDAHO-MONTANA BOUNDARY Lrlm. 

A duty imposed by law upon the Survey, as previously 
mentioned, was the location and marking 'of the boundary line 
between Idaho and Montana. It ·was provided that pojnts on 
the meridian defining the boundary should be located by 
triangulation from the Spokane base of the Geological Survey, 
and it beca1ne necessary to extend a belt of triangulation over 
a longitudinal distance of about 70 miles before the line could 
be located and marked. On account of the alternation of 
smoke and storm throughout the field season, the work did not 
progress beyond or even to the co1npletion of the necessary 
triangulation, but sufficiently fa~ for the location of two stations, 
one a little over a mile east and the other about the same dis
tance west of the boundary line. These stations were about 
16 miles apart, one of them being near the point where the 
boundary starts northward from the crest of the Bitterroot 
Mountains. 

The work was under the general direction of Mr. Richard 
U. Goode, geographer, and was performed in the field by Mr. 
E. T. Perkins, jr., topographer. 

Fifteen triangulation stations were selected and signals built. 
Nine of these stations were observed from and one set of 
azimuth observations was made. 

The technical details relating to this work are given in the 
Appendix, under the general head of Triangulation. 

DIVISION OF TOPOGRAPHY. 

ATLANTIC SECTION. 

This section remained throughout the year, as heretofore, 
under the charge of _lVlr. H. M. Wilson, geographer 'fopo
graph.ic ·work was carried on in eleven States, namely: New 
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Hmnpsn1re, Vermont, N e\V York, New Jersey, _Pennsylvania, 
Maryland, 'Vest Virginia, Ohio, l{entucky, North Carolina, 
and Alabama.. Fourteen parties "rere engaged, to each of 
which ·was attached a subparty for leveling, and there was in 
addition one independent level party. The total area surveyed 
vvas· 6,242 square n1iles, of \vhich 3,403 square miles were on 
a scale of 1:62500; 2, 709 square miles on a scale of 1:125000, 
and 130 square 1niles on the special scale of 1:45000. Of the 
above, 3,537 square miles consisted of a complete resurvey of 
work previously done. Of spirit levels, 1, 751linear miles were 
run, in the course of which 2 47 permanent bench rnarks were 
established. 

New' Harnpshire- Vermont.-In this district field work was 
cornmenced on June 15 by l\ir. R. D. Cummin, topographer, 
assisted by Mr. N. G. Van Doren, assistant topographer, who 
surveyed on the scale of 1:6250Q, with a contour interval of 20 
feet, the Peterboro and Lancaster quadrangles in . Cheshire, 
Hillsboro, Coos, and Grafton counties, New Hampshire, and 
Essex County, Vermont. .The total area surveyed was 433 
square miles, in connection with which 163 miles of spirit level
ing were run and _15 permanent bench rnarks vvere established. 

New York.-All of the parties operating in New York took 
the field about the middle of May. Mr. J. H. Jennings, topog
rapher, surveyed portions of the Hamlin, Brockport, Sala
manca; and Old Forge quadrangles. Mr. Frank Sutton, 
topographer, had general charge of the revision of the territory 
in the vicinity of· New York, this revision being necessary on 
account of the large an1ount of culture which had been added 
since the original survey. Mr. Sutton was assisted during the 
season at various times by Messrs. E. B. Clark, R. D. Cumn1in, 
J W. Thom, and J. H. Wheat, topographers, and completed 
the revision of the Paterson, Staten Island, Brooklyn, and I-Iar
lem quadrangles. 1\'Ir. Sutton also surveyed a portion of the 
Old Forge quadrangle. :Mr. Clark, in addition to the work 
above referred to, surveyed the Oyster Bay and Hempstead 
quadrangles and the larger portion of the Hamlin and Brock
port quadrangles. Mr. W. H. Lovell, topographer, completed 
the survey of the Indian Lake quadrangle and a portion of the 

19 GEOL, PT 1--7 
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Remsen quadrangle. ~lr. C. C. Bassett, topographer, surveyed 
the Tully and portions of the Salamanca and Remsen quad
rangles. JYlr. A. ~f. Walker, topographer, surveyed the Caze
novia and a portion of the Remsen quadrangles. The new 
work above refen·ed to was in the counties of Hamilton, Her
kirner, Oneida, Lewis, Monroe, Genesee, Cattaraugus, Cort
land, Onondaga, aud JYfadison. All of the work in New York 
was on the scale of 1 : 62500, with a contour interval of 20 feet, 
and embraced an area of 2,505 square miles. In connection 
with the above, 537 rniles of spirit levels were run and 77 per
manent bench marks were established. Of the area surveyed, 
772 square miles were embraced in the revisory survey of New 
York City and vicinity. 

JYiaryland-Pen·nsylvania- JVest Virginia.-:\Ir. J. H. vVheat, 
topographer, assisted by ~lr. W. C. Hall, topographer, coin
menced field work on June 20. The Frostburg quadrangle 
was surveyed and plane-table control was cmnpleted for the 
Flintstone quadrangle, the area covered being in Allegany 
and Garrett counties, :n.faryland; Bedford County, Pennsylva
nia; and Bedford, Somerset, ~lineral, and Hampshire counties, 
West Virginia. The scale of the work was 1: 62500 and the 
contour interval 20 feet. There were mapped 234 square 
n1iles, in connection with ·which 80 miles of spirit leveling were 
run and 10 perrnanent bench, marks were established. In the 
spring of 1898 ~Ir. Hall completed a revision of the Baltimore 
quadrangle, embracing an area of 231 square rniles, on a scale 
of 1:62500. 

West Vi1:qinia.-:Nlr. Hersey 1\'lunroe, topographer, assisted 
by :\Ir. Glenn B. Smith, assistant topographer, commenced field 
work on June 20 and completed a resurvey of the Charleston 
quadrangle, in I{anawha, Putnam, Fayette, Boone, and Lin
coln counties. They rnapped 480 square miles, on a scale of 
1:125000, 'vith a contour interval of 100 feet. In connection 
with the above, 83. miles of spirit levels were run and 13 per
manent bench rnarks were established. 

Ohio-J(entucky- TVest Virginia.-)lessnt )lunroe and Smith, 
upon the completion of the work in \Vest Virginia, commenced 
the survey of the Ironton quadrangle, in the counties of Pike 
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and Gallia, Ohio; Boyd and Greenup, Kentucky; and Law
rence and Scioto, vV est Virginia. They cmnpleted the n1apping 
of 305 square miles, on the scale of 1: 12fi000, with a contour 
interval of 50 feet. In connection with this work 194 miles 
of spirit levels were run and 31 permanent bench marks were 
established. 

J(entucky-~Ir. Albert· Pike, assistant topographer, com
n1enced field work on June 20, and resurveyed the Salyers
ville quadrangle, consisting of an area of 944 square miles in 
the countieB of J\1agoffin, Breathitt, Menifee, lVIorgan, and Wolf-e. 
The scale of the work "\vas 1:125000, with a contour interval 
of 100 feet. 

North Carolina.-Nir. W. L. l\1iller, topographer, comn1enced 
field work the latter part of J nne, and completed the resurvey 
of the Pisgah quadrangle, covering an area of 120 square 
rniles, and also n1apped 130 square Iniles of the Pisgah Forest, 
on a scale of 1:45000, in 50-foot contours. These areas were 
in Transylvania, Henderson, Buncombe, and Haywood 
counties. In October and November Mr. J\1iller, assisted by 
~Ir. Pike, revised 250 square miles of the Cranberry quad
rangle, in Caldwell, Watauga, and l\1itchell counties. The 
revision work on the Pisgah and Cranberry quadrangles v;ras 
on a scale of 1:125000, with a contour interval of 100 feet. 
In connection with the above ·work 7 5 miles of spirit levels 
were run and 12 permanent bench rnarks were established. 

Alabarna.-l\1essrs. vV alker and Thorn, upon the COinpletion 
of the areas assigned to them in New York, in the latter part 
of September, were transferred to Alabama, and were engaged 
on the Anniston and Fort Payne quadrangles, in Etowah, 
Cherokee, Dekalb, Cleburne, and Calhoun counties, until the 
middle of J aT~uary, 'vhen they 'ver.e relieved by _Mr. Smith. 
The result of the combined work was the completion of the 
resurvey of 610 square miles, on the scale of 1:125000, with a 
contour interval of 100 feet. In connection with the above 
work 310 linear miles of spirit levels were run and 43 perma
nent bench marks were established. 

North Carolina-Tennessee-Geor,gia.-~Ir. vV. C. Hall, topogra
pher, commenced on October 10 a line of precise levels, which 
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he canied from Paint Rock, North Carolina, to Atlanta, 
Georgia, a distance of 309 1niles, in eonnection with which he 
established 46 pennanent bench 111arks. 

CENTRAL SECT! OX. 

Mr. John H. Renshawe, geographer, rmuained in charge 
of this section. . Topographic work, including leveling, has 
been prosecuted in the districts of l\Hnnesota, North Dakota, 
South Dakota, Iov\'a-Wisconsin, Illinois-Indiana, Nebraska, and 
Missouri. Leveling without topography has been carried on in 
Wyoming, Kansas, and Oklahoma. During the season seven 
topographic parties "\vere maintained, the result of the work 
being the completion <?f ten quadrangles, and also the survey 
an irregular area of about 227 square 1niles along the Vermilion 
iron range of northern Minnesota. In addition, certain areas 
in the vicinity of Chicago, Illinois, and Omaha, Nebraska, ·were 
revised, to meet the requirements niade necessary by the con
tinually increasing amount of culture. The total area sur
veyed embraced 5,906 square rniles, of which 1,378 square 
miles were on a scale of 1: 62500, and 4,52R square miles were 
on a scale of 1: 125000, 380 square miles consisting of surveys 
of revision. Of levels 1, 965 linear 1niles were run, resulting in 
the establishing of 342 permanent bench marks. 

Minnesota.-W ork was commenced about the 1niddle of June 
in the Vermilion iron district, in St. Louis County, by a party 
in charge of 1\tir. Robert l\:Iuldrow, topographer. Operations 
were continued until the end of September, during \vhich tirne 
227 square n1iles were surveyed, on a scale of 1: 62500, with 
a contour interval of 20 feet, the area extending in a strip 
about 10 miles in \Yidth from Tower eastward along the range 
to a point about 20 miles east of Ely. In connection with thi::; 
work 23 miles of spirit levels were run. 

North Da.kota.-\Vork \vas resumed by ~Ir. \V. H. Griffin, 
topographer, assisted by l\Ir. Basil Duke, assistant topogra
pher, in the upper Yalley of the James River, adjoining on the 
north the area su1Teyed the previous season. The party com
menced "rork about June 20 and continued in this locality 
until the end of August, dtuing which time the Pingree quad-
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rangle, con1prising an area of 812 square miles, in Stutsn1an 
and Foster counties, was surveyed, on a scale of 1: 125000, 
with a contour interval of 20 feet. In connection with the 
topographic work 211 miles of spirit levels were run and 28 
pennanent bench 1narks were established. 

South D.akota.-U pon the completion of the work above 
referred to, ~1r. vV. H. Griffin commenced operations, in the 
early part of September, on the Canton quadrangle, co1nprising 
an area of 871 square n1iles, in Turner, Lincoln, Clay, and 
Union counties, and extending across the Big ~ioux River for 
3 or 4 miles into Iowa. The scale of the work was 1:125000, 
with a contour interval of 20 feet. In connection vvith the 
above, 178 miles of spirit levels were run and 24 pern1anent 
bench marks were established. Upon the cornpletion of"· the 
field 'vork in this quadrangle the party was disbanded, 'and 
returned to the office about November 1. 

lVIinnesota-liViscons'in.-Field ·work was commenced about 
June 15 by a party in charge of :Nir. Paul Holn1an, the result 
being. the completion of the St. Croix Falls .quadrangle, mn
bracing an area of 210 square miles in Chisago and Washing
ton counties, Minnesota, and Polk County, \Visconsin. The 
scale of the work was 1: 62500, with a contour interval of 20 
feet. In connection with the above, 144 n1iles of levels were 
run and 18 pennanent bench marks were established. 

Illinois-Indianct.-Mr. R. C. McKinney, topographer, assisted 
by Mr. Nat Tyler, jr, topographer, com1nenced ·work about 
July 1, and during this n1onth and Augu:;;t the Evanston and 
Highwood quadrangles, embracing au area of 233 square miles 
in Cook and Lake counties, were surveyed, on a scale of 
1:62500, vvith a contour interval of 10 feet. Upon the corn
pletion of this work ~lr. McKinney and his party were trans
fen·ed to Indiana. Returning from Indiana the latter part of 
September, Mr. McKinney and his assistant began the revision 

. of the work on the Chicago and Calumet quadrangles, ·com
pleting an area of 230 square miles: On October 1 Mr. Tyler 
·was transferred to vVisconsin, leaving J\tlr. ::JlcKinney alone to 
finish the work about Chicago. This 'vas completed the last 
of October. In connection with the topographic work on the 
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Evanston and Highwood quadrangle~ 96 miles of spirit leYels 
were run and 1 7 permanent bench 1n.arks were established. 
Field work on the Danville quadrangle, in ·vermilion County 
and extending about 2 1niles into Indiana, 'vas co1nmenced 
near the 1niddle of November, by Mr. ,V. J. Lloyd, topog
rapher, assisted by Mr. E. C. Bebb, assistant topographer. The 
work, ·which was completed the latter part of January, was on 
a scale of 1:62500, with a contour interval of 10 feet. In con
nection 'vith the topographic work 89 1niles of spirit levels 
were run and 7 permanent bench marks were established. 

Ind-iana.-As above referred to, Messrs.l\fcKinney and Tyler 
were transferred about the 1st of August to Indiana and com
pleted the survey of the Tolliston quadrangle, en1bracing an 
area of 100 square miles in Lake County. The topographic 
mapping 'vas on the scale of 1: 62500, ·with a contour interval 
of 10 feet. In connection with the above, 66 1niles of levels 
were run and 7 permanent bench 1narks were established. 

Iowa- Wisconsin.-W ork \Vas continued in this district by a 
party under the charge of Mr. C. E. Cooke, topographer. 
Field operations "rere con1n1enced the latter part of June and 
continued until the 1niddle of N ove1nber, the result being the 
cotnpletion of the survey of the Lancaster quadrangle, en1bra
cing an area of 878 square 1niles in Duke and Clayton counties, 
Io,va, and Grant County, Wisconsin, on a scale of 1:125000, 
"'rith a contour interval of 20 feet. ~fr. Cooke wa~ assisted by 
Mr. Tyler after October 1. In connection ·with this work 235 
miles of levels were run and 32 permanent bench 1narks 'vere 
est a blishecl. 

lJ.Iissouri.-U pon the con1pletion of the work in the l\Iinne
sota-'Yisconsin district, l\Ir. Paul Holman and party resutnecl 
work on the O'Fallon quadrangle, lying in the valley of the 
J\:Iissouri River \Vest of St. Louis, in St. Louis, St. Charles, Lin
coln, and Franklin counties. "'york was continued until the 
first part of N ovetnber, during which titne 170 square 1niles 
'vere surveyed, on a scale of 1:125000, with a contour interval 
of 50 feet. In connection 'vith this work 147 miles of levels 
were run and 5 permanent bench 1narks were established. 

J.. ..... ebraska.-Field work ""'as resutned in the western part of 
the State about June 15 and continued until X OYeinber 1 by 
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a party in charge of 1\{r. H. B. Blair, topographer. The area 
surveyed comprised the Chappell and Ogalalla quadrangles, 
en1br.acing an area of 1, 797 square 1niles, in Deuel, ~lcPherson, 
and I{eith counties. The work was on a scale of 1:125000, 
with a contour interval of 20 feet, in connection \vith \vhich 
375 miles of levels were run and 101 permanent bench 1narks 
were established. In the spring of 1898 an area of about 
150 square miles in the Omaha and Plattsn1outh quadrangles 
was revised by 1\fr. Nat Tyler, jr. · 

Wy01ning.-Spirit leveling was resumed and carried on from 
about the middle of July to the 1niddle of September. It 
adjoined the WQrk done the preceding season, and was con
tinued northvvard and \vestward across the Patrick and Hart
ville quadrangles, connecting with the levels of the Cheyenne 
and Northern Railroad at Wheatland. There \Vere 102 miles 
of levels run and 31 pern1anent bench marks established, by a 
party in charge of Mr. J\11. C. McFarlane. 

J(ansas.-Leveling vvork was commenced in this district 
about September 15 and continue0- until November 15, during 
·which time 192 1niles of levels were run and 59 permanent 
bench n1arks \vere established. The \vork vvas done by Mr. 
McFarlane, and extended over the greater part of the Hart
land and Syracuse quadrangles, in Turner, Kearny, Hamil
ton, Staunton, Grant, and Haskell counties. 

Oklahoma.-Leveling was carried on during the 1nonths of 
November and Decmnber in the Routhern part of this Terri
tory by JYlr. Robert Coe, during "rhich time 107 miles of levels 
vvere run and 13 pern1anent bench 1narks \vere established. 

ROCKY MOUNTAIN SECTIOX. 

This section rmnainecl throughout the year, as heretofore, 
under the direction of 1\Ir. E. M. Douglas, geographer. Topo
graphic work was carried on by five parties in 1\Iontana, South 
Dakota, and Colorado. In addition, after the season was closed 
in the Northwest, two of these parties \vere transferred to 
Texas. The total area surveyed mnountecl to 1,916 square 
1niles, all of 'vhich consisted of new work or the resurvey on 
a larger scale of territory that had been pre·viousl y mapped. 
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Classified by scale, 538 square miles were on the scale of 
1:62500, andl,3'78 square miles were on the scale of 1:125000. 
'I'here was a total of 1,595 miles of levels run and 386 per
manent bench 111arks were established. 

Montana.-Mr. W. J. Lloyd, topographer, cotnmenced field 
· work on June 25 and was engaged until the end of Septmnber, 

during which tin1e he cotnpleted the survey of the Boulder 
quadrangle, in the counties of Deerlodge, Lewis and Clarke, 
Jefferson, and Silver Bow. The area covered amounted to 
338 square miles, and the work ~as on the scale of 1:125000, 
with a contour interval of 100 feet. \:Vork was e01nmenced 
on the Helena special quadrangle by l\lr. Gilbert Thompson 
about the 1st of July, the scale being 1: 62500, with a contour 
interval of 50 feet, and was continued until December 21, 
during which time 143 square miles were surveyed. ~fr. Lloyd 
was also engaged in this locality during the 1nonth of October, 
and surveyed 25 square miles. These two areas were included 
in the counties of Lewis and Clarke, Jefferson, and Meagher. 
In connection with the ~lontana work 2 7 4 linear miles of lev
els 1vere rtln and 50 permanent bench marks were established. 

South Dakota.-~lr. vVilliam H. Herron, topographer, assisted 
by ~lr. Arthur Stiles, assistant topographer, surveyed between 
June 25 and October 25 the Sturgis quadrangle, in Lawrence 
and 1\:Ieade counties. The total area 1napped was 215 square. 
miles, and the work was on a scale of 1 : 62500, with a contour 
interval of 100 feet. In connection with the above, 160 miles 
of levels were run and 28 permanent bench marks ·were 
established. 

Colorado.-)lr. w. ni. Beaman, topographer, COD.lmenced 
work on the Engineer :J1ountain quadrangle on July 5 and 
was engaged until the last of October, during which time he 
surveyed an area of 155 square tniles, ~n the counties of 
Dolores, San Juan, and La Plata. The work was on the scale 
of 1: 62500, with a contour interval of 100 feet. In connec
tion with the above, 46 n1iles of levels ·were run and 12 per
manent bench marks ·were established. In addition, 255 miles 
of levels were run and '71 permanent bench marks were estab
lished for the control of the East Denver and Greeley quad
rangles, in Arapahoe, \V ells, and Boulder counties. 
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Texas.-vV ork was commenced on the Flatonia quadrangle 
on N ove1n ber 6 by :Mr. Beaman, ~nd on December 25 by 
~1essrs. Herron and Stiles. ~1essrs. Herron and Beaman were 
withdrawn from the field in the spring, and the work was con1-
pleted by lVIr. Stiles. The territory surveyed embraced an 
area of 1,040 square 1niles, in the counties of Fayette, Gon
zales, Bastrop, and Caldwell. The work was on the scale of 
1: 125000, with a contour interval of 25 feet. In connection 
~ith the abo:ve, and also for the control of the Bastrop quad
rangle, in the counties of Bastrop, Travis, vVilliamson, and Lee, 
860 miles of levels were run and 225 permanent bench n1arks 
were established. 

PACIFIC SECTION. 

Mr. Richard U. Goode, geographer, continued in charge 
of this section. Topographic 'vork with leveling was prose
cuted in six States-Washington, Oregon, Utah, N ev~da, Cali
fornia, and Arizona-one or more parties being engaged in each 
locality. The area surveyed embraced 3,332 square miles, of 
which 469 square miles were on a scale of 1: 62500; 2,331 
square miles were on a scale of 1:125000, and 532 square miles 
were on special scales. Of the above, 482 square miles con
sisted of revision of work previously done. There was a total 
of 856 miles of spirit levels run, in connection with which 173 
permanent bench 1narks were established. In some localities 
the character of the country was such, on account of its pre
cipitous nature, as to prohibit the running of accurate lines of 
spirit levels, so that in certain cases bench ,marks sufficient to 
meet the require1nents of the law were established by car~ful 
vertical angulation. Whenever the bench marks vvere so estab
lished copper bolts or bronze tablets were let into the solid rock 
and marked in the same way as those ·whose elevations had 
been determined by spirit leveling. 

rVctshington.-The survey of the nfount Stuart quadrangle, 
in Kittitas County, was completed by ~·Ir. George E. Hyde, 
topographer, during the latter half of June, 45 square miles 
being surveyed. Immediately afterwards the survey of the 
Snoqualmie quadrangle was commenced and operations 'vere 
carried. on until the last of N ove1nber, when the party was 
forced to disband on account of deep snow. In the Snoqual-
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1nie quadrangle 665 square 1niles 'vere surveyed, in I{ittitas 
and King counties. The scale of the work above referred to 
'vas l: 125000, with a contour interval of 100 feet. In con
nection 'vith these surveys 60 miles of levels were run and 21 
pern1anent bench 1narks were established, 1 0 being determined 
by spirit leveling and 11 by vertical angulation. 

Oregon.-Mr. A. E. ~furlin, topographer, ·with two assistants, 
was detailed for the survey of the Port Orford quadrangle, 
in Coos and Curry counties, and 'vas engaged in this work 
fron1 the first part of July till the latter part of N overn ber, 
·when the party was disbanded on account of continuous rains. 
An area of 431_ square rniles, on a scale of 1 : 125000, with a 
contour interval of 100 feet, was surveyed. In connection 
with this work 106 miles of levels 'vere run and 23 perma~ent 
bench 1narks were established. 

Utah.-~1r. R. B. n1arshall, topographer, assisted by Mr. A. B. 
Searle, topographer, was detailed for the survey of the Tintic 
quandrangle, in Juab and Utah counties. vVork was com
n1enced on June 24 'and completed on August 31, the territory 
surveyed emoracing an area of 223 square 1niles, on a scale of 
1: 62500, with a contour interval of 50 feet. In this work 98 
miles of spirit levels were run and 11 pennanent bench 1narks 
'vere established. 

The limits of the Tintic special map, which had been sur
veyed the previous season, were readjusted so as to require 
the additional survey of s1nall areas to the north, west, and 
south. A sn1all a1nount of revision of the work of the pre
ceding year 'vas also found to be necessary. Mr. JYiarshall 
con1n1enced this 'vork on September 1 and completed it on 
October 10, during which time he surveyed, on a scale of 800 
feet to the inch, ·with a contour interval of 20 feet, 2.3 square 
n1iles of additional area. 

]{evadct.-U pon the discontinuance of work in connection 
'vith the forest surveys in Washington, ~Ir. W. T. Griswold 
was assigned to the survey of the Silver Peak quadrangle, 
in Esmeralda County, Nevada, and l\lono County, California. 
His entire outfit of men, anilnals, and tnaterial was transported 
by rail to the new field of work. Operations were begun 
about X ove1nber 1 and ·were continued through the winter and 
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spring 1nonths, the result being the co1npletion of the 'vork 
assigned, embracing an area of 944 square n1iles, surveyed on 
a scale of 1: 125000, with a contour interval of 100 feet. In 
connection with this ·work 27 4 miles of levels were run and 28 
pern1anent bench 1narks were established. 

California.-In order to 1neet a very general demand on the 
part of those having 1nining interests in the Mother Lode region 
of the gold belt of California, it was decided to prepare four 
mining-claim 1naps extending diagonally across the Jackson 
and Sonora quadrangles. Upon the completion of the work 
in Utah Mr. A. B. Searle, topographer, was assigned to the 
Jackson area, and l\1r. E. C. Barnard, upon the completion of 
his work in connection with the survey of the forest reserves 
in Montana, was detailed to the Sonora area. The work under
taken consisted in revision and correction of existing sheets, 
which were photographed up to the scale of 1 mile to the inch, 
and the addition of the 1nining claim's, the lines of the public
land surveys, and such cultural features as were lacking. The 
area surveyed was divided into four sections, aggregating about 
480 square 1niles. Mr. Searle commenced ·work on Oc.tober 20 
and finished the two maps included in the Jackson quadrangle 
on February 14. He 'vas then detailed to make certain tracings 
in San Francisco. l\1r. Barnard commenced work about the 
1nicldle of November on· the two areas included in the Sonora 
quadrangle and 'vas engaged until February 23, when he was 
ordered to Washington and detailed for work in connection 
'vith the Alaskan surveys, Mr. Searle relieving him and con1-
pleting the 'vork on March 18. 

Upon the con1pletion of the topographic work in Utah l\1r. 
R. B. Marshall, topographer, was transferred to southern Cali
fornia for the purpose of surveying the Riverside quadrangle. 
He con1menced work on Novembei· 16 and finished on Febru
ary 16, during which tirrle he con1pleted the survey of the 
territory assigned, embracing an area of 246 square miles, on 
the scale of 1: 6z500, with a contour interval of 25 feet. In 
connection 'vith the ·work 57 miles of levels were run and 15 
pern1anent bench 1narks were established. It was considered 
that the territory included within the 30-minute quadrangle con
taining Riverside-the Elsinore quadrangle-with the excep-



108 REPORT OP THE DIRECTOR. 

tion of the 1iorthwest quarter, was not of sufficient importance 
to warrant a survey on the. scale of 1:62500. Therefore, upon 
the completion of the Riverside quadrangle, l\lr. l\Iarshall 
commenced work on the Elsinore quadrangle on the scale of 
1:125000, with 50-foot contours, and finished the northeast 
quarter on ~larch 22, embracing an area of 246 square miles, 
at which time he was directed to report in Washington for 
office work. The Elsinore quadrangle embraces portions of 
Orange, Riverside, and San Diego counties. 

In order to establish a basis for the levels in the vicinity of 
Riverside, it was necessary to carry a line of levels fron1 the 
Pacific Ocean eastward. ~Ir. H. S. Crowe vvas employed for 
this purpose, and during the months of July, August, and Sep
tember ran levels with a double rod from the Coast Survey 
bench 1narks at Santa l\1onica and San Pedro to Los Angeles 
and thence eastward to Colton, extending branch lines to 
Riverside and San Bernardino. lHr. George H. Herrold 
carried level lines based on the above over the Elsinore quad
rangle. Mr. Crowe ran 130 miles of levels and established 48 
permanent bench marks, and Mr. Herrold ran 188 miles and 
established 42 permanent bench marks. The above figures 
relating to ~Ir. Herrold's work include those given for the 
Riverside quadrangle, which constitutes the northwest quarter 
of the Elsinore quadrangle. 

Arizona.-~Ir. T. G. Gerdine, topographer, was detached 
from the surveys in the San Gabriel Timber Land Reserve 
and was engaged from November 1 to 28 in the survey of 
certain land in Arizona in connection with the tiln her trespass 
suit on the part of the United States against D. D. Ross and 
the Copper Queen Consolidated ~lining Co1npany. About 50 
square miles ·were 1napped with a sufficient degree of accuracy 
to ·1neet the requirements of the case involved. 

FOREST RESERVES. 

ROCKY ::IIOUNTAIX SECTIO:-;. 

Blw;k Hills Reser~·e, South Dakotct.-Topographic 'vork, under 
~Ir. A. F. Dunnington, topographer, was com1nenced early in 
July and continued until about the middle of December, when 
adverse weather conditions rendered it ilnpossible to proceed 
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further. The work consisted of resurveys of portions of Law
rence, Pennington, and C.uster counties, cornprising a portion 
of the south half of the D~adwood quadrangle, a portion of 
the Harney Peak quadrangle, and a strip ·west of the above, 
extending to the State line. 1\iessrs. vVillia1n H. Herron and 
R. H. Chapman, topographers, and _Arthur Stiles, assistant 
topographer, a1so assisted in this locality for a short time. 
Two level parties were 1naintained and three parties 'vere 
engaged in the subdivisional surveys. The scale of the 
work was 1:125000, with a contour interval of 100 feet. The 
total results obtained in this reserve are sumniariz~d as fol
lows· One thousand one hundred and sixty-four square n1iles 
of detailed topography were mapped, including the sketching 
of timber lines; 484 1niles of spirit levels were run; 141 per
manent _bench marks w·ere established, and in connection with 
the land surveys 6 miles of standard lines, 103 1niles of town
ship lines, and 405 n1iles of section lines were run. 

Bighorn Reserve, Wyoming.-Two topographic parties 'vere 
engaged in this reserve, under Messrs. W. B. Corse and H. S. 
vV allace, topographers. l\ir. Corse conlmenced field 'vork on 
July 8 on the Bald Mountain quadrangle, in Bighorn and 
Sheridan counties, but his party was disbanded on September 
5 on account of serious illness in his immediate family. Dur
ing the time he 'vas engaged an area of 245 square miles 'vas 
mapped. The party of M1:. Wallace commenced a survey of 
the Cloud Peak quadrangle, in Bighorn and Johnson coun
ties, on the 12th of August and continued in the field until 
Novmnber 2, during 'vhich time an area of 490 square miles 
was surveyed. The scale of the 'vork vvas 1:125000, with a 
contour interval of 100 feet. In connection with the above 
'vork 330 miles of spirit levels were run and 80 permanent 
bench n1arks were established. 

Teton Reserve, Wyom·ing.-Field. work vvas cmn1nenced about 
the 1niddle of July and was continued until the Iniclclle.of Octo
ber. by a topographic party under the charge of Mr. Frank 
Tweedy, topographer. The results accomplished consisted in 
the running of 150 miles of spirit-level lines, the establishment 
of 13 permanent bench marks, the traverse survey of 173 
1niles of road, and the location of 60 land-survey corners. The 
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work is· now in such evudition that detailed topographic sur
veys can be co1nmenced at any time.. 

Uinta Reserve, Utah.-U pon an. examination of the country 
included i.n this reserve it was deemed impracticable, and for 
the present unnecessary, to n1ake subdivisional surveys, and
there did not exist a proper basis for the cmnmencement of 
detailed topographic work. It was therefore planned to com
mence triangulation, reference to ·which is made elsewhere 
(p. 94), and also to establish a vertical basis by spirit leveling. 
In this connection 57 miles of levels were run and 25 perma
nent bench marks were established. 

PACIFIC SECTION. 

Bitterroot Reserve, Idaho-Montana-Topographic vvork was 
commenced in the Bitterroot Valley under the general 
direction of lVlr. E. C. Barnard, topographer, the first part of 
July and was continued until the latter part of October, when 
the adverse weather conditions prohibited further operations. 
There were two parties engaged in topographic mapping. The 
one under Mr. Barnard surveyed 634 square miles of the Ham
ilton quadrangle, extending over portions of the Bitterroot 
Valley and westward to and a little beyond the crest of the 
Bitterroot Mountains, the area being included in Ravalli 
County, nlontana, and Idaho, Shoshone, and Lemhi counties, 
Idaho. The work was on the scale of 1:125000, with a con
tour interval of 100 feet. In connection with the above, 157 
miles of levels 'vere run and 22 permanent bench n1arks were 
established. In addition to the detailed topographic 1napping, 
a party under lVIr. J. B. Lippincott was organized for the 
purpose of extending a reconnaissance survey over the entire 
area of the Bitterroot Forest Reserve. This work was suc
cessfully executed, the result being the preparation of a map, 
on a scale of 6 1niles to the inch, with sketch contours, extend
ing over an area of about 6,500 square miles. The boundaries 
of this reserve were defined in part by the lines of the public
land system, none of which had been surveyed. For the pur
pose of locating the east boundary, and also for establishing a 
basis from which other township and section lines could be 
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projected, a special party was organized. The 1\Iontana base 
line was extended westward for a distance of 12 miles and 
from this were projected northward and southward various 
township lines. This work was prosecuted with the greatest 
difficulty, owing to the rugged and precipitous nature of the 
territory traversed. .~._1\_ su1nn1ary of the linear miles of land 
survey is as follows: Standard lines, 21 miles; township lines, 
38 1niles; meander lines, 6 1niles. 

Priest River Reserve, Iclaho.-N o surveys of any kind, except 
a small amount of land subdivision, had been made in this 
area. It was therefore decided to extend the township lines, 
to establish lines of levels, and to arrange for triangulation, so 
that detailed 1napping could follow during the next field season. 
~Ir. D. C. Harrison, topographer, vvas in charge of the survey
ing operations in this locality. The thirteenth standard parallel 
north of the Boise meridian was extended westward frmn the 
existing termination, which was 3 1niles west of the Boise 
Ineridian, to the State line between Idaho and vV ashington, a 
distance of about 27 miles, and connection was 1nade with one 
of the mile posts of the latter line. Fron1 this standard par
allel a guide meridian was projected northward from a point 2:1: 
miles west of the Boise n1eridian to the location of the inter
national boundary, as well as could be detern1ined, there being 
no surface mark indicating the exact location. In addition, 
information was secured sufficient to prepare a reconnaissance 
map of the entire reserve, and level lines were carried from 
Priest River statio-n to Priest Lake, and from the northern end 
of Priest Lake to the upper lake, the connection between the 
stages of water at the lower and upper extremities of Priest 
Lake bei:p.g determined by a series of synchronous o bserva
tions. A system of secondary triangulation was carried the 
entire length of Priest Lake, and meander lines were run along 
the shore line of the lake, connecting the triangulation sta
tions A summary of the results accomplished is as follows : 
Reconnaissance topography, 1,000 square miles; level lines, 30 
miles; permanent bench marks established, 6; and in connec
tion ·w·ith the land surveys, 66 1niles of standard and 63 miles 
of 1neander lines were run. 
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TiJTashington Reserve, Washington.-Two separate organiza
tions were effected, one operating in the eastern portion of the 
reserve, in the vicinity of Lake Chelan, under l\ir. vV. T. Gris
·wold, topographer," and the second in the territory west of the 
su1nmit of the Cascade Range, under lVIr. L. C. Fletcher, topog
rapher, assisted by l\1r. T. G. Gercline, topographer, which was 
organized at Monte Cristo. In the section east of the sum1nit 
of the Cascade Range detailed topographic mapping was com
menced the latter part of June and ·was continued until about 
the middle of October, when Mr. Griswold's party 'vas trans
ferred to Nevada. The area surveyed embraced 352 square 
miles in the basin of Lake Chelan, comprising portions of 
vV aterville and Lake Chelan quadrangles, in Okanogan County. 
This 'vork included a careful survey of the shore line of the 
greater portion of Lake Chela:n. Level lines were carried from 
a bench n1ark previously established by the Army Engineer 
Corps at Chelan Falls, on the Columbia River, to the lower 
end of Lake Chelan. A connection between the lower and 
the upper end of the lake was established by synchronous 
water-height observations, and from the head of the lake the 
levels ·were continued to the stunmit of the Cascade l\1oun
tains at Cascade Pass. Connections were obtained. with the 
existing subdivisional surveys, so that land lines may be pro
jected in their proper location over the portion of the territory 
surv-eyed. 

Operations in the vicinity of :Monte Cristo were con1menced 
about the 1st of July, and were prosecuted under the greatest 
difficulty on account of the alternation of smoke and storn1y 
'veather, it being found necessary to discontinue work entirely 
about the 1st of N oven1ber, · as the sno'v in the mountains 
made 'vork ilnpracticable. At this time l\:Ir. Fletcher's party 
·was transferred to California. During the season topographic 
surveys. were extended over an area of 400 square miles, 
including portions of Sauk, Skykomish, Stillaguamish, and 
Sutton quadrangles, in Skagit, Snohomish, and Okanogan 
counties, and level lines 'vere run over the existing roads 
and practicable trails. In addition, various other elevations 
'vere detennined by vertical angles and pennanently 1narked, 
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so as to meet the requirements of the law that at !east one 
bench mark shall be established in each township surveyed. 
The work in this reserve was on the scale of 1: 1.25000, with 
a contour interval of 100 feet. A summary of the results 
obtained by the combined parties in the Washington Reserve 
is as follows: 752 square miles of detailed topography were 
mapped, 164 miles of levels were run, and 30 permanent bench 
marks were established. 

San Gabriel Timber Land Reserve,· California.-Messrs. Fletcher 
and Gerdine, after work was suspended in the Washington 
Reserve, were transferred, as above mentioned, to southern 
California, and work was immediately begun in the San 
Gabriel Timber Land Reserve. The party continued in the 
field until the end of February and completed the survey of 
the Fernando and Tujunga quadrangles, embracing an area 
of 492 square miles, on a scale of 1:62500, with a contour 
interval of 50 feet. The area surveyed was in Los Angeles 
County, and this work completed the mapping of the entire 
drainage basin of the Los Angeles· River. In connection with 
the above, 125 miles of levels were run and 40 permanent 
bench marks were established. 

San Bernardino Reserve, California.-About the 1st of Jan
uary Mr. Paul Holman, ·topographer, was detailed to revise 
the Redlands quadrangle, which, in connection with. the San 
Bernardino quadrangle, already satisfactorily mapped, em
braced the most important portion of the San Bernardino 
Forest Reserve. This work was completed about the 1st of 
April, the area covered being 24 7 square miles, on the scale 
of 1:62500, with a contour interval of 50 feet. 

San Jacinto Reserve, California.-Mr. E. T. Perkins, jr., topog
rapher, with Mr. A. H. Sy Ivester, assistant topographer, was 
assigned to this area the latter part of November, and during 
a field season extending through the winter and spring com
pleted the survey of the San Jacinto quadrangle, on the scale 
of 1:125000, with a contour interval of 100 feet, covering an 
area of 992 square miles in Riverside County. In connection 
with the above work 164 ·miles of levels were run and 35 
permanent bench marks were established by Mr. G. H. Herrold. 

19 GEOL, PT 1-8 
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INDIAN TERRITORY SECTION. 

This section remained throughout the enth·e fiscal year in 
charge of 1\fr. C. H. Fitch, and operations were continued under 
the plan approved by the Secretary of the Interior 1\tiarch 21, 
1895. 

Field and office work was suspended, on account of the 
exhaustion of funds, April17, 1897. Work was resumed early 
in June, when the Indian bill for the fiscal year 1897-98 
became a law. About the iniddle of June the general head
quarters were moved from South McAlester, Indian Territory, 
to Denison, Texas. This change becarne necessary on account 
of the inconvenient location of South McAlester. 

An additional appropriation of $100,000 was provided June 
6, 1S97, to complete the survey of the unsurveyed lands in 
Indian rrerritory. This amount was nearly exhausted in 
December, 1897, and an appropriation of $30,000 was made 
available upon the approval of the urgent deficiency bill, 
January 28, l898. This additional amount would not have 
been necessary had the survey progressed without interrup
tion, but the furlough in the spring of 1897, caused by the 
delay in the provision of funds, and the long moves of par
ties in reorganization, added considerably to the expense. 

The resurvey of the lands of the Chickasaw Nation was 
provided for in the Indian act approved June 6, 1897, which 
appropriated 8141,500 for this purpose. 

A summary of the mileage of the subdivisional survey of 
Indian Territory, exclusive of the lands of the Chickasaw Na
tion, is as follows: Total nurnber of miles surveyed fron1 June 
14, 1897, to June 30, 1898, 10,333. Of this n1ileage, 320 are 
township exteriors, 397 are 1neanders, and 9,616 are section 
lines. 

The total number of 1niles surveyed in the territory of the 
Chickasaw Nation is 15,137. Of this rnileage, 532 are stand
ard, 1,863 are township exteriors, 12,189 are section lines, 365 
are meanders, and 188 are retracement of boundary lines. 

The total1nileage of the subdivisional survey of Indian Ter
ritory, including the lands of the Chickasaw Nation, for the 
fiscal year ending June 30, 1898, is 25,470. The total number 



REPORT 01!' THE DIRECTOR. 115 

of 1uiles surveyed in Indian Territory since the inception of 
the work is 63,881. 

The topographic mapping has been prosecuted contempo
raneously with the subdivisional work, an area of 6,103 miles 
having. been surveyed since June 14, 1897, in Indian Terri
tory, exclusive of the area belonging to the Chickasaw Nation. 
In the latter there have been 7,352 square 1niles mapped, 
making a total of 30,885 square miles since the beginning of 
the work. In connection with the topographic work, 2,813 
miles of spirit levels were run along railroad and township 
lines in Indian Territory, exclusive of the area of the Chicka
saw Nation, in which 2,316 miles were run. In connection 
with the level work 814 permanent bench marks were estab
lished. In addition to the above, 1,323 miles of vertical angle 
lines were run in- Indian T'erritory, exclusive of the area of the 
Chickasa\v Nation, in which 2,447 n1iles were run. The total 
mileage of levels and vertical angles since· the beginning of 
the work is 17,897. 

JVIr. Van H. ManniAg continued to assist JVIr. Fitch in his 
administrative duties. Those who, during the entire year, hav~ 
been in charge of subdivision parties and· at the same time have 
been personally engaged in topographic work, are Messrs. It 
A. Farmer and R. H. McKee, topographers, and C. W. Good
love and Duncan Hannegan, assistant topographers, Mr. Han
negan having been transferred to this section in October, 1897. 
The assistants in charge of subdivision, standard, and exterior 
parties have been Messrs. J ererniah Ahern, F. \V. Alvord, F. 
M. Johnson, W.A. Lindsay, M.P. J\1cCoy, A. D. Morton, Sledge 
Tatum, W. T. Turner, and J. C. Wilkinson. Mr. W. S. Post, 
topographer in charge of a party, was transferred from this 
section to the Alaska work March 15, 1898, and was succeeded 
by Mr. W. 1...,. Turner. Mr. F. W. Alvord resigned 1\-Iarch 31, 
1898. 

The tra1~scription of the standard parallel, guide meridian, 
township, and subdivision notes from the original field notes, 
and the construction •of plats for each township, have pro
gressed satisfactorily in the office at Denison. Typewritten 
copies of the matter \vere made in triplicate. From June 14, 
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1897, to June 30, 1898, notes of 876 townships were tran
scribed and 489 townships and 29 exterior plats were drawn 
relating to Indian Territory, exclusive of the a;rea of the 
Chickasaw Nation. Sixteen plats relating to the area of 
the Ohickasa'v Nation were drawn from June 14, 1897, to 
June 30, 1898. Since the beginning of the work the notes of 
654 townships have been transcribed, and triplicate copies 
of 502 townships have been typewritten. Township and 
exterior plats to the number of 780 have been made, 84 of 
which were made in Washington. The final drawing of twelve 
topographic sheets has been completed since the beginning of 
the work, and five others are in course of preparation. 

SURVEYS IN ALASKA, 

An act approved January 2~, 1898, making appropriations 
to supply urgent deficiencies, provided $20,000 for surveys in 
Alaska. In pursuance of this legislation a combined expedi
tion of geologists and topographers was organized. The expe
dition was outfitted in Seattle, Washington, under the direction 
of Mr. G. H. Eldridge, geologist, and sailed northward on 
the U. S. gunboat Wheeling on April 5. The topographers 
assigned to the expedition were Messrs. E. 0. Barnard, W. J. 
Peters, W. S. Post, and Robert 1\tluldrow. 

Upon reaching Skagway two parties were detached, one 
in charge of Mr. Barnard and the other in charge of Mr. 
Peters. These parties, organized under the general direction 
of Mr. Barnard, successfully crossed the Ohilkoot Pass, hav
ing reached the head of Lake Bennett when last heard from, 
on April 21. They were to descend the Yukon and remain 
together untii·the mouth of the White River was reached, at 
which point the Pete~·s party, with Mr. Alfred Brooks as geolo
gist, was to enter upon a special field of work-the exploration 
of the White and Tanana river systems. It is expected that 
this party will descend the Tanana to its mouth, and, should 
time permit, will explore the Melozikakat River, with a view 
to future operations on the Koyukuk River. The Barnard 
party was to proceed to the Klondike region for the purpose 
of making a topographic sutvey of the district adjacent to the 
eastern boundary of Alaska, the one hundred and forty-first 
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meridian. It was planned to extend the surveys westward 
from the Yukon between the sixty-fourth and sixty-fifth paral
lels of latitude and to include the Fortymile district. The 
map to be made by Mr.·Barnard's party was designed to serve 
as a basis for a careful geologic investigation of the region. 
The topographic work in this locality was to be on the scale 
of about 4 miles to the inch, and, in addition, it was proposed 
to map on the scale of 1 mile to the inch a small area includ
ing and adjacent to the new military post on the Yukon. 

Messrs. lHuldrow and Post were attached to parties under . 
the direction of Messrs. Eldridge and Spurr, geologist~, re
spectively~ After having landed the Barnard and Peters parties 
at Skagway, Mr. Eldridge, with the remaining n1mnbers of the 
force, continued in the Wheeling to Cook Inlet, from which 
point he was to proceed with the entire corps then with him 
up the Sushitna to about latitude 63 ° 40', where several forks 
of the river combine. At this point the Eldridge party, with 
Mr. Muldrow as topographer, was to commence the exploration 
of the northeast portion of the Sushitna drainage basin, and, 
if possible, to close on Mr. Peters's survey down the Tanana. 
The other party, under Mr. Spurr, with Mr. Post as topogra
pher, was to proceed westward across the divide between the 
Sushitna and the Kuskokwim for the purpose of surveying the 
headwaters of the" Kuskokwim and of determining the navi
gability of that stream by descending to the usual portage to 
the lower Yukon. 

All the partie~ were expected to rendezvous at St. Michael 
by S'epternber 15. General instructions to the topographers 
were issued, as follows: • 

An attempt will be made to carry a continuous transit stadia line over the whole 
route traversed, starting from a position in latittide and longitude at sea level, as 
nearly as may be determined, and closing in the same way. 

The routes traversed will be critically inspected with a view to ascertaining the 
most practicable location for trails, wagon roads, or railroads; the character and 
extent of the timber will be noted, and the rivers or streams will be examined as to 
the possibilities of navigation and the height of falls or rapids; and the rise and fall 
of tides will be recorded. 

OFFICE WORK. 

The office work has consisted in the computation of field 
observations relating to the Division of Triangulation, the 
adjustment of the results of spirit leveling and the tabulation 
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of the list of bench n1arks, the preparation of the final draw
ings of the topographic maps, and the writing of the notes 
relating to the public-land surveys, including the drawing of 
the necessary plats. The table herewith shows the atlas sheets, 
numbering 64, which have been completed and submitted for 
engraving during the office year 1897-98. 

Topographic sheets completed in office, ready for engra,ving, during 1897-98. 

C Contour State and sheet. Scale. interval. 

-----·1-1 

New Hampshire-Vermont: Feet. 

Peterboro . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 1:62500 20 

Lancaster . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . 1 : 62500 20 

New York: 

Indian Lake . . . . . . .. . . . . .. . . . . . . . . .. . . . . . .. . . . . 1 : 62500 20 

Old Forge ................................... _.. 1 :62500 20 

Remsen ............. _.. . . . . .. . . . . . .. . . . . . .. . . . . 1 : 62500 20 

Tully .. . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . .. .. . . . . 1 : 62500 20 

Cazenovia...................................... 1:62500 20 

Hamlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1: 6~500 20 

Brockport...................................... 1:62500 20 

Salamanca . .. . . . . . . . .. . . . . .. . . .. .. .. . . . . . .. . . . . 1 : 62500 20 

Brooklyn (resurvey) ............................ 1:62500 20 

Oyster Bay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 : 6250C 20 

Hempstead..................................... 1:62500 20 

New Jersey-New York: 

Paterson (resurvey) ....•.....•.............. _.. 1:62500 20 

Harlem (resur\rey) .............................. 1:62500 20 

Staten Island (resurvey)........................ 1:62500 20 

Maryland: 

Baltimore (revision) ............ ----·----~ ...... 1:62500 20 

Maryland-Pennsylvania-West Virginia: 

Frostbtlrg.......... .. . . . . . . .. . . .. ... . . . . . .. . . .. 1:62500 20 

West Virginia: 

Charleston (resurvey) ... ~ .. . . . . .. .. .. .. . . .. . . .. 1: 125000 100 

Kentucky: 

Salyersville (resun·ey) .. .. .. . . . . . . . . . . . . . . . . . . . 1: 125000 100 

North Carolina: 

Pisgah (resurvey) .............................. 1:125000 100 

Cranberry (resurvey)........................... 1:125000 100 

North Dakota: 

Pingree .... ---- .................... ·-----...... 1:125000 20 

South Dakota: 

~::r~i:::: :::::::::::::::::::::::::::::::::::::: i ~: ~:= 20 

100 
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Topographic sheets completed in office, ready for engraving, during 
1897-98-Continued. 

State and sheet. Scale. Contour 
interval. 

Minnesota: Feet. 

Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1: 62500 20 

Soudan .... ...... .... ...... ...... ...... .... .... 1:62500 20 

Ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 : 62500 20 

Fall Lake . . . . . . . . . . • . . . . . . . . . . . . . . . • . • . . . . . . . . . 1 : 62500 20 

Minnesota-'Visconsin: 

St. Croix Falls .. . ••• . . . .. . . . . . . . . ..... .. . ... . . . 1:62500 20 

Iowa-Wisconsin: 

Lancaster ........................... ~. . . . . . . . . . 1: 125000 20 

Illinois: 

Evanston . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1:62500 10 

Highwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:62500 10 

Chicago (revision) ...... ."... . . . . . . . . . . . . . . . . . . .. 1: 62500 10 

Calumet (revision) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:62500 10 

Riverside (revision) . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1:62500 10 

Illinois-Indiana: 

Danville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1: 62500 10 

Indiana: 

Tolliston . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 1 : 62500 10 

Nebraska: 

Chappell ...................................... . 

Ogallala ......... : . ........................... . 

Indian Territory: 

Antlers ........................................ . 

Canadian ..................................... . 

Claremore ............................... _ ..... . 

Coalgate .......•............................... 

McAlester ..................................... . 

Nowata .........................•.............. 

Okmulgee ..................................... . 

Poteau ..............................•.•........ 

Pryor Creek ................................... . 

Sans Bois ..................................... . 

Vinita ........................................ . 

vVewoka ...................................... . 

Montana: 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

1:125000 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Boulder ........................................ 1 1 : 125000 100 

Texas: 

Flatonia....................................... 1:125000 

Utah: 

Tintic. .. . ... . . . . ... . . . . . .. . . ... .. . . . . . . ... . ... . 1:62500 

25 

50 

Idaho: I 
Nampa (revision) .............................. __ 1_:_1_25_o_o_o__;__~ 
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Topographic sheets completed in office, ready for engraving, during 
1897 -98-0ontin ned. 

State and sheet. 

Washington: 

Snoqualmie ...•.......................•........ 

California: 

Palo Alto ...............•............... -----··· i 

~:::::=~- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~-~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 

Scale. 

1:125000 

1:62500 

1:62500 

1:62500 

Contour 
interval. 

Feeet. 

100 

25 

25 

50 

Tnj unga . . . . . . . . . . . . .. .. . . .. .. .. . . .. . . . . . .. . . . . 1 : 62500 50 
Riverside ............ __ ... _. _ .... _ ............. ' 1:62500 25 

Mother Lode claim map (2 sheets) .............. ' 1:63360 100 
i 

Mr. S. S. Gannett has, as heretofore, had charge of all the 
computing, including that pertaining. to the astronomic work, 
base-line measurements, primary triangulation, and primary 
traverse. The results of this work are summarized and pub
lished in the Appendix, as is also a list of the permanent bench 
marks established by the spirit leveling. 

Photolithography has been largely used for the purpose of 
transferring the field work to the final drawings. Formerly 
this was done by a tracing through a photograph of the field 
sheet, by which method some portion of the original expres
sion was necessarily lost. Under the present system, by which 
a print from a negative reduced to the proper scale is made 
directly on a sheet of paragon paper, much time is saved and 
the result secured is much rnore faithful and satisfactory. 

Mr. E. !1. Douglas, while in the office, has had charge of the 
purchase and repair of all classes of instruments used in topo
graphic 'vork. In accordance with the plan approved in 
previous years, the repair w·ork has been done by private 
contractors at stated prices for hours of labor, nir. G. N. Saeg
muller, of Washington, and 1\lessrs. W. & L. E. Gurley, of 
Troy, New York, being the principal contractors. The minor 
repairs to wood work were rna de by the carpenter of the Sur
vey, ~Ir. :N. L. l(ing. A new graduated circle 'vas made for 
one 8-inch rnicron1eter theodolite. Figures were added for 
each degree to the circle of the 11-inch micrometertheodolite. 
One new 8-inch rnicrometer theodolite ,yas purchased; so that 
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the Survey now owns eleven 8-inch micrometer theodolites 
and one 11-inch micrometer theodolite, all in good order. 
Three new telescopic alidades for general use and three transits 
of a special design for use in Alaska were purchased. 

On account of the establishn1.ent of a more· rigid system of 
accountability, the instruments can1e in from the field in better 
condition than ever before. With but few exceptions, no exten
sive repairs were needed to any one instrument, most of the 
repairs being small, such ~s come after the necessarily hard 
usage in a season of field ·work. 

The systematic arrangement and cataloguing of the topo
graphic records vvas continued during the year, under the gen
eral direction of Mr. H. M. Wilson, by Mr. S. A. Apiin, jr., 
custodian of topographic records, vvho was assisted by Mr. 
Joseph W. Kreuttner. In accordance with the plan described 
in the last annual report, the miscellaneous matter was com
pletely carded. About 500 notebooks, including triangulation, 
topographic, and level records, containing the results of the 
last season's work, were cross indexed and filed. The field
sketch sheets and other related matter, other than note books, 
·were filed in envelopes bearing the title of the atla~ sheets, 
which were arranged in alphabetic order. There are about 
1,000 of these envelopes, each containing all the material for 
the· particular sheet, the number of pieces in an envelope in 
some case·s being as high as 50. 

Mr. Nathaniel Van Doren, lVIiss M. H. Corbett, Miss Mary 
Mitchell, and 1\fiss Helen Fields have performed the necessary 
stenographic and ·typewriting 'vork. 

GEOGRAPHY .AND FORESTRY SURVEY. 

GEOGRAPHY. 

Mr. Hem·y Gannett, as geographer of the Survey, continued 
in charge of the revision of the large map of the United States 
known as tlie "nine-sheet map." 

He has compiled from all available sources a map of west
ern United States showing, on a scale of'40 miles to the inch, 
the distribution of woodland and of what is thought to be 
merchantable tilnber. For n1ost of this area the information 
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obtainable is amply accurate for this representation, consisting 
as it does of maps prepared by this organization and by the 
Hayden, Wheeler, and Powell surveys, together with n1uch 
unpublished information. 

In general geographic work there has been completed and 
published a folio on physiographic types, being folio 1 of the 
Topographic Atlas of the United States. A Gazetteer of 
Kansas, accompanied by a map of the State, on a scale of 
1: 750,000, in contours of 100 feet, has been completed, and 
is now in press as Bulletin No. 154. A revision of the. Dic
tionary of Altitudes, the last edition of which was published 
in 1891, has been undertaken, and is far advanced toward 
completion. 

FORESTRY. 

This work has consisted principally in the superintendence 
of the examination of seven of the forest reserves established 
by order of President Cleveland February 22, 1897. The 
work was placed in charge of Mr. Gannett June 14, 1897, 
wjth the following instructions: 

You are hereby assigned to the charge of an examination of the forests and wood
land of the forest reserves and adjacent wooded regions. The allotment for this 
work will be $14,000. 

You are authorized to employ assistants, who must be experts in the examination 
of forests, as hereafter set forth, at salaries not exceeding $125 per month and 
.expenses. As topographic surveys will be in progress in each of the reserves to be 
examined, such experts may make their headquarters in the camps of the surveying 
parties, but should be prepared to make short trips independently in order to insure 
freedom in their work. 

The topogmphers will outline all wooded areas upon the topographic maps. It 
will be the duty of the forestry experts to classify and map the areas occupied by 
timber suitable for the sawmill and for inferior uses, such as mining, railroad ties, 
and firewood. They will map also the distribution of the leading species of timber 
of economic value individually. They will make note, furthermore, of the size and 
density of the distribution of the valuable timber, and ofthe character and density 
of the undergrowth. They will map the area from which the timber has been 
destroyed, whether by burning, cutting, or other means, the extent to whiCh the 
forests have been culled, and the species culled, the main purpose being to obtam 
au estimate of the value and character of the timber upon the reserves and adjacent 
regions. These experts shoulcl also make inquiries and be prepared to report upon 
the extent and character of the demand for timber, the means of getting it out, 
including the character of the streams, roads, railroads, etc. 

Of the Black Hills of South Dakota a map has been prepared by the United States 
Geological Survey. For the examination of this area you will employ one such 
expert, and owing to the character of the country and the importance of the inter
ests dependent upon it, great care should be exercised in his selection. 

Of the Bighorn Reserve, in 'Vyoming, a small portion only bas been mapped, 
but the remainder will be mapped during the coming year. For the examination of 
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this reserve you will employ one expert, who will use this map and tracings of the 
plane-table sheets of the remaining area as fast as they are preparetl. 

The Teton Reserve has been mapped by the Hayden Survey and the Uinta Reserve 
by the Powell and King surveys. For the examination of these reserves you will 
employ one expert, who will use these maps for the purpose. 

The Priest River Reserve has been in part subdivided into townships. and the 
remainder will be subdivided similarly during the current season. For the examina
tion of this reserve you will employ one expert, who will use the plats of the town
ship exteriors for the purpose, thus defining areas by townships. 

Work will be commenced upon the Bitterroot Reserve npon its eastern side, 
extending westward into it. For the examination of this reserve you will employ 
one expert, who will accompany the surveying part.y, using tracings of their plane
table sheets for his examinations. 

In the 'Vashington Reserve work will be commenced upon the east and west sides. 
One expert will be employed and accompany the surveying party, working upon the 
east side, using copies of the plane-table sheets as prepared; a second expert will 
be employed upon the west side of this reserve, and the same expert may make 
examinations in the Cascade Range to the southward, touching the question of the 
effect of sheep husbandry upon the forests. 

You are aut.horized to make such journeys as may be necessary in carrying out 
these instructions, either by rail or by other mo.:le of public or private conveyance, 
and to authorize the persons employed by you to make similar journeys. 

under the above instructions the following field assistants 
were employed: Mr. H. S. Graves, for the examination of the 
Black Hills; Mr. F. E. Town, for the Bighorn Reserve; Dr. T. 
S. Brandegee, for the Teton Reserve and the southern portion 
of the Yellowstone Reserve; Mr. J. B. Lei berg, for the Priest 
River Reserve and the eastern portion of the Bitterroot Reserve; 
Messrs. W. G. Steele and N. W. Gorman, for the eastern por
tion of the Washington Re~erve, and Mr. H. B. Ayres for the 
western portion, the line of division between them being the 
summit of the Cascade eli vide. 

The instructions given to these assistants by the geographer 
in charge differed somewhat in Gharacter, owing to differenees 
in the conditions to be encountered, but the instructions given 
to Mr. Leiberg indicate the character of the information 
required, and a copy of them is here appended: 

You have been temporarily transferred from the Department of Agriculture to the 
Geological Survey for the purpose of examining certain of the timber reserves 
created by Executive order of February 22. This work has been placed under my 
charge, and I inclose herewith instructions for your guidance. 

The first reserve to be examined by you is that known as Priest River, limited on 
the east and west by the divides of the Priest Lake and River drainage basin, on the 
north by the international boundary, and on the south by the township lines between 
townships 56 and 57 north. Your examinations will not, however, be closely con
fined to these limits, but will extend a few miles east, west, and south of them, or 
as far as it may be convenient for yon to obtain jnformation. 

The area is represented upon photographs of maps sent herewith. These were 
made by the survey of the international boundary between the Rocky :\fountains 
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and the Pacific many years ago. I have no means of judging of their accuracy, but 
consider it probable that so far as the drainage and divides are concerned they may 
be of sufficient accuracy for the purpose. The contours upon them are sketchy and 
intended simply to show the degree of slope and the form of the topography. Maps 
on two scales are sent, the larger being 2 miles to an inch, the smaller 4 miles to 
an inch. 

The information desired may be summarized as follows: The delimitation upon 
these maps of the wooded area and of the area occupied by merchantable timber. 
The amount of the latter expressed in feet, board measure, should be represented 
upon the map in grades as follows: (1) Under 2,000 feet per acre, (2) 2,000 to 5,000 
feet per acre, (3) 5,000 to 10,000 feet per acre, (4) 10~000 to 25,000 feet per acre, (5) 
25,000 to 50,000 feet per acre, (6) 50,000 to 100,000 feet per acre, (7) over 100,000 feet 
per acre. The areas occupied by the several grade~ should be marked by colored 
pencil. 

I presume that in the Priest River Reserve you will find little, if any, timber of 
the lower grades. A little measurement and calculation will enable you to estab
lish the limits of these grades, so that at sight you can throw an area into one or 
another of them. 

All the above data may be represented upon one map, and the larger scale should 
be used. Upon other copies on the ,smaller scale you will represent the extent of 
each of the m.ost valuable timber trees, such as western white pine, tamarack, cedar, 
and spruce. 

Notes should be made, preferably upon maps, of the areas which have been cut 
over or culled, with a memorandum of the species cut; of areas burned over, with 
a memorandum of the damage inflicted. 

Notes on the following subjects should accompany the maps above specified: The 
character of the soil; the forest litter; depth of the humus; the character and 
density of the underbrush and young growth; the range in size of the trees of the 
principal different species; the total height, clear trunk, and apparent age and 
soundness; tile effect of fires on the reproduction of trees; the proportion of dead 
standing timber; the character of the cutting, by whom, and for what purpose; 
the means of transportation of lumber in and out of the reserve, streams, roads, 
etc.; the character and extent of the local demand for lumber; the effect of sheep 
pasturage on reserve; the use of water for irrigation and milling; the extent and 
distribution of land more valuable for agriculture than for timber. 

As yon will see on examining these instructions, they call for very nearly the ~Same 
kincl of information which yon furnished in your report to Mr. Coville upon the 
Creur d'Alene Tegion, with one notable exception, which is, that such of the infor
mation as is areal in its character should be placed upon maps rather than in 
descriptive text. 

Specimens of the vegetation should be collected and photographs taken for pur
poses of illustration. 

~Ir. Graves commenced work in the Black Hills early in 
July and finished in the latter part of N overnber, having exam
ined the entire timbered region of the hills, including much 
land outside the limits of the reserve. His report, ·which is 
very full and con1plete, is accompanied by maps prepared upon 
topographic sheets of the Survey as a base, on a scale of 
1:125000. 

)Ir. Town commenced 'vork in the Bighorn ~fountains about 
the middle of July and ended near the close of September. 
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His report covers the entire area of the reserve, together with 
certain areas beyond it. A sketch map, prepared in part from 
the surveys made in the region by this organization and in 
part by compilation, has been provided for the illustration of 
this report. 

Dr. Brandegee commenced work about the 1st of July and 
concluded the end of September, having examined the area of 
the Teton Reserve and that portion of the Yellowstone Reserve 
lying south of Yellowstone National Park. His report is well 
illustrated by maps, prepared upon the base furnished by the 
Hayden Survey for the Teton region and by maps of this 
Survey for the Yellowstone Reserve. 

Mr. Leiberg commenced work in the Priest River Reserve 
July 1 and :finished examination of that· reserve in August. 
He has presented an exceptionally .full and well-illustrated 
report upon it. Upon completion of the Priest River Reserve 
Mr. Leiberg commenced work on the Montana portion of the 
Bitterroot Reserve, and continued work there until driven out 
by approach of winter, after having mapped the Montana 
portion and a considerable area on the headwaters of the 
Clearwater and Salmon rivers. A report upon this region has 
been prepared. ' 

In the Washington Reserve Messrs. Steele and Gorman 
commenced ·work about the middle of August and continued 
until the latter part of November, when they were driven out 
by bad weather. The examinations made upon this, the east 
side of the reserve, are not so full and complete as could be 
desired, but until detailed maps are available it does not seem 
advisable to carry the examinations any further. 

Upon the ·west side Mr. Ayres commenced work about the 
middle 6f July and continued until the end of N overnber, 
having completed this portion of the reserve. A map of this 
reserve has been prepared by compilation in the office from 
county 1naps and such work as was done by this organization 
during the last season, which will serve for present purposes. 

Altogether an area estimated at 15,000 square miles of 
forest and woodland was examined by these special assistants 
during the last season, and with small exceptions all the nee-
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essary items of information needed for intelligent administra
tion have been collected. 

Early in March nir. Leiberg was ordered to southern Cali
fornia, and bet"veen March 8 and n1ay 15 he examined the 
San Jacinto, San Bernardino, and San Gabriel reserves, and 
presented a preliminary report on them. 

l\1r. Gannett's n1ovements during the season were directed 
toward fan1iliarizing himself, so far as possible, with the areas 
and the forest conditions of the regions under exa1pination. 
For this purpose he proceeded directly to the Pacific Coast in 
July and, after a short trip in the Mount Rainier Reserve, went 
up Lake Chelan to the upper waters of Stehekin River, in 
the Cascade Range. Here he spent a number of days before 
crossing the range. Going do,vn to the coast by way of Cas
cade and Skagit rivers, he came east to the Black Hills. After 
visiting them, several days were spent in the examination of 
the Bighorn 1\rlountains; then three days were devoted to the 
accessible portion of the Bitterroot Reserve, after which he 
returned to the Pacific Coast, reentering the Washington 
Reserve at l\1onte Cristo. Thence he proceeded to the San 
Jacinto Reserve, in southern California, and spent several 
days in the examination of that and the other reserves in that 
part of the State. On his 'vay east a stop of several days was 
made at Las Vegas for the purpose of examining a proposed 
addition to that reserve in the neighborhood. 

Reports on the examinations 1nentioned have been prepared 
and "'ill be published as Part V of this Annual Report. 

Besides the exa1nination of forest reserves, many data have 
been collected concerning the density and distribution of forests 
in the \Vest. The cruisings n1ade under the direction of the 
State land office of 'V ashington for the selection of lands, the 
cruisings made by the Northern Pacific Railway Company of 
its land grant in 'V ashington, of the Oregon and California 
Railroad of its land in Oregon, of the Willamette Valley and 
Cascade Range wagon road in Oregon, and of several lumber 
companies have been collected. Of these the data furnished 
by the Northern Pacific Railway Company should be specially 
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n1entioned, since their office has furnished not only the results 
of the cruisings of their lands, but has collected from other 
sources a vast deal of information, not only concerning the 
amount of timber, but conc~rning the areas which have been 
cut and those which have been burned. rrhese data have 
been furnished in the form of accurate maps. 

From the data thus obtained estimates, believed to be close 
approximations to the truth, have been made of the amount of 
standing tim her in the States of Oregon and Washington. 
1\foreover, the distribution of this timber has been mapped,· 
both as to its total amount and as to the distribution of lum
bermen's species. This, it is believed, is the first attempt 
made to obtain even an approximate idea of the amount of 
timber in the Northwest. 

PUBLICATIONS BRANCH. 

DIVISION OF ILL USTRA1.'IONS. 

The Division of Illustrations remained in charge of Mr. 
De Lancey W. Gill, who was assisted throughout the year 
by JVlessrs. John L. Ridgway, Daniel vV. Cronin, I-I. Hobart 
Nichols, H. Chadwick Hunter, F. W. von Dachenhausen, and 
John H. Pellen. Dr. J. C. McConnell and Miss Frances Wieser 
were en1ployed temporarily at different periods during the 
year. 

Drawings to the number of 2,079 were prepared, described 
as follows: Geologic landscapes, 13; geologic and topog~aphic 
maps, 139; geologic sections and diagrams, 482; paleontologic 
drawings. 816; photographs retouched, 160; miscellaneous 
drawings, 469. 

Drawings to be used as illustrations for two volumes of the 
Eighteenth Annual Report, ten bulletins, and one 1nonograph 
were transmitted to the Public Printer. These dra·wings were 
marked for reproduction by the following processes, in many 
cases with superior results: Lithography, 53; line engraving, 
300; half-tone engraving, 248; photo-gelatin, 6. 

The printed editions of all chrom~lithographic work deliv
ered at the Government Printing Office for Survey publica-
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tions were examined by this division. Proofs of 1,374 illus
trations were received and carefully criticised during the year. 

PHOTOGRAPHIC LABORATORY. 

The photographic laboratory has been, as in previous ye~rs, 
in charge of Mr. J. K. Hillers, assisted by Messrs. C. C. Jones, 
John Erbach, Charles A. Ross, and Nelson H. Kent, photo
graphic printers. 

Following is a tabular statement of the work done by the 
laboratory during the year: 

Photographic negatives, prints, etc., made during 1897-.98. 

Month. 

773 1,142 
261 1, 435 

263 1, 314 

1898. 

195 1,206 202 -- - - - - -- - - - - 204 
161 1, 217 172 - - - - - - - - - - - • 97 

1~; :~~:~:~~~~r:: :::: 
174 1,109 

107 613 

104 

January .......••..•..•.•••.. 

February ..•••..•...••••..... 

March . . ..••....•.••••..••... 

April .. ; ......•......••••••••. 

:1\iay ...•......••........••... 

June •.......•. ;_ ..•••••...•.. 222 

1,150 

744 ---· ••.• {28 X 34-8 ~} 65 
' 22 X 28-8j I 

Total •.••••••.••••••••. -3-, 0-5-2·,~--12-,--68_3_
1
--1-, 3_2_1_,;·--·-· 171 366 j 

EDITORIAL DIVISION. 

TEXTUAL PUBLICATIONS. 

1\Ir. Philip C. Warman remained in charge of this section. 
He was assisted throughout the year by J)fr. George M. Wood, 
and by }Irs. A. B. Wood until her resignation, March 31, 
1898. 

As during previous years, the work progressed in a highly 
satisfactory 1nanner, and at the close of the fiscal year was 
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well in hand. Following are lists of the manuscripts prepared 
for the printer and the proofs read and corrected during the 
year: 

Jllan'ltscr-i'pts ecUtecl dur,in,g the yectr 1897-98. 

!=;; Publication. 

Eighteenth Annual Report (in part) .......... ··<··· ........... . 
Nineteenth Annual Report (in 1)art) .................. ·:···· ... . 

Monograph XXXV ............................................. . 

Bulletin No. 39 .' ............................................... . 

Bulletin No.150 ............................................... . 

Bulletin No. 151 ..............................••................ 

Bulletin No.152 (catalogu~ slips) .............................. . 

Bulletin No. 153 .............. ~ ................................ . 

Bulletin No. 154 ........................................ -...... . 

Bulletin No.155 ............................................... . 

Water-Supply Paper No.12 .......... .. : ....................... . 

Water-Snp1)ly Paper No.H ................ · .................... . 

Water-Supply Paper No. 14 ... _ ................................ . 

Water-Supply Paper Ko.15 .................................... . 

Water-Supply Paper No.16 .................................... . 

·water-Supply Paper, unnumbered ............................. . 

Geologic folios 37, 38, 39, 40, 41, 42, 43; and one unnumbered folio . 

(western Ma8sachusetts) .... ------ ........................... . 

Topographic folio 1, Physiograp!Jic Types ............ ------ ... . 

Report on Potomac drainage basin (Senate Doc. No. 90) ........ . 

~ 2,598 

3,052 

375 

199 

862 

158 

3,577 

1, 952. 
596 

121 

lOG 
113 
140 

220 
213 

99 

605 

46 

163 

I Text for brochure, Map of Alaska .......... _ ....... - ............ ~ ~1 I 
L_ Totalnnmber ofmanuscnpt pages edtted ...... ..... ...... 1;:>, 216 

Proof sheets 'tectd during the yectr 1897-98. 

I Publication. / 

I ~ . I 
Eighteenth Annual Report (in part) ............................ 

1 

Nineteenth Annual Report (in part) ............................. ! 

Monograph XXIX .............................................. i 

l\fonograpll XXX .•.............. · ...........•................... 

Bulletins 88, 89, 150, 151, 152, 153, lfi4, 155 ........................ . 

·water-Supply Papers 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 ............... . 

Text for geologic ·folios 36, 37, 38, 39, 40, 41, 4.2, 43 ................ . 

Topographic folio 1, Phy~iographic Types .................... _ .. 

~ 4.,060 

298 

841 

210 

1,94:3 

829 
4G 

Report on Potomac drainage basin (Senate Doc. No. DO) •••••••• , 64 

Text for brochure, Map of Alaska.... ... ... . ... .. . . . . .. . .. . . .. ... 44 I 
Total number of printed pages read . . . . .. . . . . . . . . . . . . . . . . 8, 350 

19 GEOL, P1' 1--9 
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The reading of the above involved the handling of proofs 
of 2,679 galleys and 14,888 pages. During the year indexes 
were prepared for nearly all the publications above nan1ed. 

GEOLOGIC MAPS. 

This section ·was in charge of ~ir. Bailey "\Villis during July 
and a part of August. On August 12 Mr. George vV. Sto~e 

was appointed editor of geologic rnaps, and has since discharged 
the duties of that position. In this capacity he exan1ined orig
inal 1naps and sections sub1nitted by the geologists for publi
cation as folios, and read proof of the sa1ne \Yhile they were 
in the process of engraving and pri:ating. The descriptive 
texts of the folios have been edited by ~1r. vVillis and l\ir. 
vVannan jointly. J\ir. "\Villis has also given advice in the 
preparation of color schen1es for the folios and concerning 
other important matters of editing. 

l\fr. 0. A. Ljungstedt was employed chiefly in the prepara
tion of sections for the folios fron1. the authors' rough drafts, 
and in general drafting work. He devoted some tin1e to the 
preparation of topographic 1naps shaded to bring• out relie( 
with a view to introducing this 1nethod of illustration on the 
topographic sheets of the folios. l-Ie also assisted in the reading 
of geologic proof. nfr. H. S. Selden was mnployed 1nainly in 
coin piling a base 1nap of Texas for use in a physiographic folio 
of that State. He \vas also engaged in other drafting work 
and in proof reading. 

During the year the following folios of the Geologic Atlas 
of the United States were trans1nitted by the geologists and 
accepted for publication: 

Absaroka, 'Vyoming. 
Big Trees, California. 
Bristol, \Yest Virginia. 
Elmore, Colorado. 
Fort Benton, )fontana. 
La Plata, Colorado. 
Little Belt Mountains, Montana. 

Monterey, Virginia and "Test Virginia. 
Raleigh, 'Vest Virginia. 
Roseburg, Oregon. 
Standingstoue, Tennessee .. 
Tacoma, 'V ashington. 
Telluride, Colorado. 

Eight folios were brought to completion during the year, 
Nos. 36 to 43, inclusive. These are embraced in the follo,ving 
list, 'vhich is complete to date : 
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Geologic folios publishecl. 

Area in Price 
No. N arne of folio. State. Limiting meridians. Limiting parallels. square in 

miles. cents. 
--

1 Livingston ... ·. Montana ...... 110°-111° 45°-46° 3, 354 25 

2 
, . , {Georgia ....... } 

l:.mggolG. · · · · · · Tennessee .•. 850-850 30' 340 30'-350 980 25 

3 Placerville ..... California .... 1200 30'-121 0 380 30'-390 932 25 

4 Kingston ..••.. Tennessee .... 84P 30'-85o 350 30'-360 969 25 

5 Sacramento .... California .... 1210-1210 30' 380 30'-390 932 25 

6 Chattanooga ... Tennessee .... 850-85° 30' 350-350 30' 975 25 

7 Pikes Peak a .. Colorado ...... 1050-105° 30' 380 30'-390 932 25 

8 Sewanee ....... 'l'eunessee .... 850 30'-860 35°-35° 30' 975 25 

9 .Anthracite- Colorado ...... 1060 45'-1070 15' 380 45'-390 465 50 

Crested Butte. 

10 Harpers Ferry. 
rvirginia ...... l 

77° 30'-780 390-3!)0 30' 925 25 ) West Virginia 
Maryland ..... 

11 .Jackson ....... California .... 1200 30'-1210 380-380 30' 938 25 

rh·ginia ...... l 
12 EstillYille . . . . . ~entucky .... 820 30'-830 360 30'-370 957 25 

I Tennessee .... 
\ 

13 
{Maryland ..... } 

77°-77° 30' 380-38° 30' 238 25 Fredericksburg y· .. 

1 

1rgm1a ...... 

14 
{Virginia ...... } 

79°-79° 30' 380-380 30' 938 25 Staunton . . . . . . W tv· . . es 1rgmut 

15 Lassen Peak ... California ..... 1210-1220 40°-41° 3, 634 25 

Knoxville ..... 
{Tennessee .... } 

83° 30'-840 16 
North Carolina 

350 30'-360 :::I 25 

17 Marysville ..... California .... 1210 30'-1220 39"-390 30' 25 

18 Smarts>ille .... California .... 1210-1210 30' 390-390 30' 925 25 

19 
· fAlaba~a ·····1 850 30'-860 340 30'-350 980 25 Stevenson ..... 

1
~eorg1a ...... 
I ennessee •••. 

20 CleYeland ..... Tennessee .... 840 30'-850 350-350 30' 975 25 

21 Pikeville ...... Tennessee .... 85°-85° 30' 350 30'-360 969 25 

22 McMinnville .. Tennessee .... 850 30'-860 350 30'-360 969 25 

23 N omini ........ {M.arj:l~nd ..... } 
V1rguua ...•.. 

760 30'-770 380-38° 30' 938 25 

24 Three Forks ... Montana ...•.. 1110-1120 450-460 3,354 50 

25 Loudon ..•..... Tennessee .... 840-840 30' 350 30'-360 969 25 

26 Pocahontas .... 
{Virginia ...... } 
IV est Virginia 

81°-81° 301 3?0-37° 30' 950 25 

27 Morristown .... Tennessee .... 83~-83° 30' 360-360 30' 963 25 

rirginia ..... l 
28 Piedmont ...... Maryland ..... 79°-79° 30' 39°-39° 30' 925 25 

West Virginia 

29 Nevada City: 
Nevada City 

fcaJiforuia .... 
f" 0 00' 25"-121 0 03' "" 390 13' 50"-390 17'1611 11.65 

l·· Grass Valley 1210 01' 35"-1210 05' 04" 390 10' 22"--390 13' 50" 12.09 

Banner Hill. 1200 57' 0511-1210 00' 2511 39° 13' 50"-390 17' 16" 11.65 

30 Yellowstone 
National 
Park: 
Gallatirr ..•. 

}wyoming ..... u•nyon ..... 1100-1110 44°-450 3,412 75 
hoshone ... 

Lake ....... 

a Out of stock. 
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Geologic folios published-Continued. 

No. Name of folio., State. 

31 Pyramid Peak ·I California ..... 

32 
{Virginia ...... } 

Franklin ...••. W V" .. est Irgmm 
33 Briceville ...... Tennessee .... 
34 Buckhannon ... West Virginia 
35 Gadsden ....... Alabama ...... 
36 Pueblo ........ Colorado ...... 

37 DownieYille ... California .... 

38 Butte Special.. :Montana ...... 
39 Truckee ......... California ..... 
40 Wartburg ..... Tennessee .... 
41 Sonora ......... California .... 
42 Nneces .....••. Texas ........ 
43 Bid well Bar ... California .... 

Limiting meridians. I Limiting parallels. 

I 
1200-1200 301 380 30'-390 

790-790 301 380 30'-390 

8!0-84P 30' I 36'-360 301 

800-800 301 380 30'--39° 

860-860 30' I 340-340 301 

1040 301-1050 380-380 30' 

120° 30'-121° I 390 30'-400 
1120 291 3011-112° 361 42 11 450 fi9' 2811-460 02' 5411 

1200-1200 301 390-390 301 

84° 301-850 360-360 301 

1200-1200 301 370 30'-380 

100°-1000 301 2::J0 :)01-30° 
1210-1210 301 390 30'-400 

I Are squ 
a in I' P~ice I 
are In 
es. !cents., 

r __ 
mil 

9 32 25 

9 32 25 

9 63 25 

9 32 25 

9 86 25 

9 38 50 

9 19 25 

22. 80 50 

9 25 25 

963 25 

94! 25 

1, 035 ~5 

919 25 

The .Pueblo folio contains eight sheets of illustrations, tvvo 
of 'vhich are special representations of structural and economic 
features. One is a reproduction of a relief model showing the 
geologic structure of the area, and the other is a shaded map 
in colors showing- artesian-water conditions throughout the 
quadrangle. The Butte Special 1nap is a double sheet, twice 
the folio size. The illustration of special geologic and topo
graphic features by half-tone engravings of photographs taken 
in the field has been n1ore generally introduced in the later 
folios. 

The following folios are now in hand, at various stages of 
the proeesses of engraving and printing: 

Geologic foUos in process of engraving ancl pr-inting. 

I Nrune of folio. State. 

Big Trees ........ ' California .... . 

Boise ......... ···I Idaho ......... . 
Fort Benton..... :Montana ....•.. 
H~lyoke .....••.. 

1

. :Massachusetts 
Little Belt 'llonn- :Montana ...... . 

tains. j 
London ..•....... 

1 
Kentucky ...•. 

Richmond ....... ' Kentucky .... . 
Roseburg ........ 1 Oregon ....... . 

'{Virginia ....... } 
Tazewell · · · · · · · · West Virginia. 

Tellur~de . ~ ... ~... Colorado.~.- .. -I 
Ten-mile District. Colorado ....... 

1 

I
. 1Areain 1 

• • 

Limiting meridians. Limiting parallels. I sq~1are lp;~~~;.n 
i miles. 

---------38_0 __ 3_8_0_3_01-,1--9-38--1~ 1200-1200 301 

116°-116° 301 

1100-1110 

720 30'-730 

1100-1110 

8!0-840 30' 

840-840 301 

1230-1230 30' . 

10i0 -!51-108° 

430 30'-44° 1 86-! 25 
470-480 ,3, 234 25 

420-4~0 301 , 885 I 50 

460-470 !3, 295 25 

370-370 30' 1 950 
370 301-380 94-! 

431:'-430 301 871 

25 

25 

25 

95o 25 I 
370 451-380 236 25 I 

1060 081-1060 161 0811 : 390 22' 5711-390 301 25" 62.2~ 
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TOPOGRAPHIC MAPS. 

At the beginning of the fi.seal year 1897-98 l\1r. Bailey 
·"Villis was acting editor of topographic n1aps, in place of l\1r. 
Marcus Baker, who for s01ne time previous had, at the request 
of the United States Con1mission on the Venezuela-British 
Guiana ;Boundary, been engaged in assisting in its work. l\fr. 
Baker returned to full duty in the Geological Survey, as car
tographer, on July 1, 1897, and on August 1 resumed the 
duties of editor of topographic maps, which he thenceforth 
continued to perform throughout the year, assisted by Messrs. 
James l\1c0ormick, H. \V. Elmore, and vVillian1 Stranahan, and 
for a short time by l\1r. H. S. Selden. l\1r. Baker has also 
continued to serve as secretary of the United States Board 
on Geographic N a1nes and to pe1form various tniscellaneous 
duties, more especially relating to Alaskan n1atters and to 1nap 
publication. . 

Xopographic atlas sheets, as received from the Topographic 
Branch of the Survey, go to the editor of topographic tnaps. 
Under his supervision they are carefully examined and revised 
before approval for engraving, and later the proofs are read 
and corrected. The original n1anuscript maps are in the cus
tody of the editor of topographic maps, and during the year 
a card catalogue of them was prepared. 

On July 1, 1897, there were on hand111 unpublished nlan
uscript topographic atlas sheets. Of these some 'vere in various 
stages of engraving, while work upon others was not yet begun. 
In addition to these, 40 new sheets were received during the 
year, making a total of.151. These 151 sheets are listed below, 
in four groups. 

Group t containing 66 sheets, comprises those whose engrav
ing was completed during the year and which vvere approved 
for printing. . 

Groul) II c01nprises those sheets which are in process of 
engraving at the close of the year. 

Group III comprises those sheets which have been edited 
and approved for engraving. 

Group IV comprises those sheets ·which are not yet approved 
for engraving. 
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GROUP I.-To]Jographic atlas sheets engraved an(l printed (or approved jo1· 1n·inting) 
du1·ing the fiscal year 1897-98. 

~ Qurulmngle and State. 

I s=l Position of SE. corner. 
Contour 
interYal. 

Latitude. Longitude. 

0 I 0 I Feet. 

Albion, New York------ .... ____ 43 OON 78. oow 20 1:62500 

Amelia, Virginia(a) ------------ 37 00 77 30 50 1:125000 
Apishapa, Colorado (a).------ .. 37 30 104 00 ')-

..-;) 1:125000 
Arroyo Grande, California ... __ . 35 00 120 30 50 1:62500 
Austin, Texas (a) .....•• ____ --·· 30 00 97 30 25 1:125000 
Bennington, Vermont .... _ ...... 42 45 73 00 20 1:62500 
Bristol, Virginin-Tennessee (re-

vision) .. _ ...... __ ......... _ .. 36 30 82 00 100 1:125000 
Camp Clarke, Nebraska ..... ---- 41 30 103 00. 20 1:125000 
Cayucos, California .... __ .. __ ... 35 15 120 45 50 1:62500 
Choptank, Maryland .. __ .... _ ... 38 30 76 00 20 1:125000 
Concord, California .... __ .. ___ .. 37 45 122 00 25 1:62500 
Coos Bay, Oregon ... ___ ..... _ ... 43 00 124 00 100 1:125000 
Co wee, North Carolina-South 

Carolina (a) .. __ .............. 35 00 83 00 100 1:125000 
Dardanelles, California .. _ ...... 38 00 119 30 100 1:125000 

Durango, Colorado.-----·------ 37 15 107 45 100 1:62500 
Eagle Mountain, Texas ... __ .... 30 30 105 00 100 1: 12nooo 
Ellijay, Georgia-North Caro-

!ina-Tennessee (a) ....• _ ... _ .. 34 30 84 00 100 1: 125000 
Elm oro, Colorado (a) ...•....... 37 00 104 00 25 1:125000 
Grand Island, Nebraska ... _ ..... 40 30 98 00 20 1:125000 

Hailey, Idaho·----- .... ---·---- 43 30 114 00 100 1: 125000 
Hartville, ·wyoming .... __ ... _ .. 42 00 10-i 30 50 1:125000 
Hoosick, New York-Yermont. _ .. 42 45 73 15 20 1:62500 
Hot Springs Special Map, Ar-

kansas . __ ...... ___ .... _ ...... ....... -... -...... - -.................... 20 1:62500 
Kanawha Falls, West Virginia (a) 38 00 81 00 100 1:125000 
Karquines, California ... __ ...... 38 00 122 00 25 1:62500 
Keene, New Hampshire-Vermont 42 45 72 15 20 1:62500 
La Plata, Colorado ... __ ... ____ . 37 15 108 00 100 1:62500 
Lincoln, Nebraska. _______ .. __ .. 40 30 96 30 20 1:125000 
Lockport, New York. _____ ... __ . 43 00 78 30 :w 1:62500 
Mayna-rdville, Tennessee (a) __ .. 36 00 83 30 I 100 1:125000 
Medina, New York ______ .... ---- 43 00 78 15 20 1:62500 

)Ionadnock, New Hampshire .... 42 45 72 00 20 1:62500 
I 

)Ionnt Diablo, California .. ____ . 37 45 121 45 50 1, 62500 I 
)Ionnt Hamilton, California .... / 37 15 121 30 50 1:62500 

I 

a Resurvey. 
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GROUP I.-Topographic atlas sheets engraved and p1·infed (m· app1·o-ved for p1·inting) 
dm·ing the fiscal year 1897-98-Continued. 

Position of SE. corner. 

Quadrangle aml State. Contour Scale. interval. 
Latitude. Longitnde. 

0 I 0 I Feet. 

Newcomb, New York ........... 43 45N 74 oow 20 1:62500 

North Creek, New York ......... 43 30 73 45 20 1:62500 

Oak Orchard, New York ........ 43 15 78 00 20 1:62500 

01 cott, New York ............... 43 15 78 30 20 1: 62500 

Olean, New York .............•. 42 00 78 15 20 1: 62500 

Olivet, Sonth Dakota ........... 43 00 97 30 20 1:125000 

Omaha and vicinity, Nebraska-

Iowa ......................... . .. -- ... -- ... - .. -........ -- ... 20 1:62500 

Palo Alto, California ............ 37 15 122 00 25 1:62500 

Paradox Lake, New York ....... 43 45 73 30 20 1:62500 

Parker, Sonth Dakota .......... 43 00 97 00 20 1:125000 

Patrick, 'Vyoming-Nebraska ... 42 00 104 00 20 1:125000 

Port Harford, California .......• 35 00 120 45 50 1:62500 

Portland, Oregon--Washington .. 45 30 122 30 25 1:62500 

Raleigh, 'Vest Virginia((£) ...... 37 30 81 00 100 1:125000 

Ridgeway, New York ..........• 43 15 78 15 20 1:62500 

San Jose, Ca.lifornia ............ 37 15 121 45 25 1:62500 

San Luis Obispo, California ..... 35 15 120 30 50 1:62500 

Schroon Lake, New York ....... 43 45 73 45 20 1:62500 

Scotts Bluff,Nehraska .......... 41 30 103 30 20 1:125000 

Seattle, ·washington ............ 47 30 122 00 50 1:125000 

Shasta Speciall\1ap, C~tlifornia ....... --- .. --. ... --- .... --- 100 1:62500 

Somerville, New Jersey (b) ..••.• 40 30 74 30 20 1:62500 

Spanish Peak8, Colorado (a, c) .. S7 00 104 30 100 1: 125000 

Standingstone, Tennessee ....... 36 00 85 00 100 1: 125000 

Tacoma, "~ ashiugton ........... 47 00 122 00 50 1: 125000 

Thirteenth Lake, New York ..... 43 30 74 00 20 1:62500 

Utica, New York ............... 43 00 75 00 20 1: 62500 

Uvalde, Texas .................. 29 00 99 30 25 1: 125000 

"\Valsenlmrg, Colorado (a) ....... 37 30 104 30 50 1: 125000 

Washington, District of Colum-

bia-Marylancl-Virginia (b, £1) •• 38 45 76 45 20 1:62500 

"\Yeiser, Idaho .................. 44 00 116 3o 100 1: 125000 

Yosemite, California ............ 37 30 119 30 100 

. ---1· '.~~~~--I Geologic ~lap of Alaska ........ .. .. .. .. -. -- ... .. .. ---. -- .... ... -- ....... -

a Resurvey. b Reengraved. c Formerly called Trinidad. dRevised. 
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GROUP H.-Topographic atlas sheets sent to engraver and not yet approt·ed for printing. 

Cottonwood Falls, Kansas. 
Dunlap, Illinois.a 
Elkton, Maryland -Pennsylvania-Dela

ware. 
Frostburg, Maryland- 'Vest Virginia-

Pennsylvania. 
Haywards, California. 
Hebron, Nebraska. 
Hempstead, New York. 
Housatonic, Massachusetts-Connecticut-

New York. 
Huron, South Dakota. 
McAlester, Indian Territory. 
Mount Stuart, 'Vashington. 
Nampa, Idaho-Oregon.a 

Oceana, 'Vest Virginia- Virginia- Ken
tucky.b 

Oyster Bay, New York-Con11ecticut. 
Patuxent, Maryland-District of Colum-

bia. 
Rome, Georgia-Alabama.b 
St. Mary, Maryland. 
Salyersville, Kentucky.b 
Sturgis, South Dakota. 
Sundance, ·wyoming. 
Superior, Nebraska. 
'Tintic Mining l\1ap, Utah. 
Tintic Special Sheet, Utah. 
Tolchcster, Maryland. 
York, Nebraska. 

GROUP IlL-Manuscript topographic atlas sheets examined and appr6vedjor engraving. 

Alexandria, South Dakota. 
Anamosa, Iowa.c 
Auburn, New York. 
Brockport, New York. 
Brookwood, Alabama. 
Browns Creek, Nebraska. 
Canadian, Indian Territory. 
Charleston, 'Vest Virginia.b 
Clinton, Iowa-Illinois.c 
Crystal Falls, Michigan. 
David City, Nebraska. 
Deming, New Mexico. 
DeSmet, South Dakota. 
Desoto, Missouri. 
Dover, Maryland-Delaware-New Jersey. 
Ellendale, North and South Dakota. 
Goshen Hole, Wyoming-Nebraska. 
Hamlin, New York. 
Iron River, Michigan-\Visconsin. 

Loup, Nebraska. 
l\Iaquoketa, Iowa-Illinois.c 
:Mitchell, South Dakota. 
l\Ioravia, New York. 
Northville, South Dakota. 
Okmulgee, Indian Territory. 
Pingree, North Dakota. 
Pisgah, North Carolina-South Carolina.b 
Redfield, South Dakota. . 
Sagola, Michigan. 
Ste. Genevieve, Missouri-Illinois. 
St. Paul, Nebraska. 
Sawtooth, Idaho. 
Sidney, Nebraska. 
Skaneateles, New York. 
Vineland, New Jersey-Delaware. 
Wahoo, Nebraska. 
Whistle Creek, Nebraska. 
Witbeck, Michigan. 

GROUP IV.-New topog1·aphic atias sheets awaiting editol'ial exmnination before approval 
for eng1·aving. 

Bonlder, Montana. 
Canton, South Dakota-Iowa. 
Cazenovia, New York. 
Chappell, Nebraska. 
Danville, Illinois-Indiana. 
Evanston, Illinois. 
Fernando, California. 
Highwood, Illinois. 
Indian Lake, New York. 
Lancaster, New Hampshire-Vermont. 
Lancaster, \Visconsin-Iowa-Illinois. 

Ogalalla, Nebraska. 
Peterboro, New Hampshire. 
Redlands, California. b 
Remsen, New York. 
Riverside, California. 
Salamanca, New York. 

· Tolleston, Indiana. 
Tujunga, California. 
Tully, New York. 
Mother Lode district, California, claim 

map (2 sheets). 

aRedr~wn. bResnrvey. c.A.dditional field work to be done before engraving. 
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List of topographic atlas sheets revised, cor1·ected. and appro1:ed for new. editions during 
the year 1897-98. 

Albany, New York. 
Atlantic C1ty, New Jersey. 
Rerim, New York-l\Iassachusetts- Ver-

mont. 
Becket, Massachusetts. 
Rtg Trees, Califoruia. 
Boothbay, Mmne. 
Butte Special Map, l\Iontana. 
Caldwell, Kansas 
Cambridge, New York. 
Chester, Peunsylvania-Kew Jersey-Dela-

wate. 
Chittenango, New York. 
Colfax, California. 
Donaldsonville, Louisiana. 
Fonda, New York. 
Fo1·t Ann, New York. 
Fort Benton, l\foutana. 
Franklin, New Jersey. 
Glassboro, New Jersey. 
Hackettstown, New Jersey. 
Hammonton, New Jersey. 
High Bridge, New Jersey. 
Holyoke, Massachusetts-Connecticut. 
Lake Hopatcong, New Jersey. 

Little Belt Mountains, Montana. 
Marlboro, Massachusetts. 
Monterey, Virginia-,Vest Virginia. 
Morristown, New Jersey. 
Mount Rolly, New Jersey. 
Mullica, New Jersey. 
Norfolk, Virginia. 
Oriskany, New York. 
Palmyra, Virginia. 
Pemberton, New Je1·sey. 
Philadelphia, Pennsylvania-New Jersey. 
Pittsfield, Massachusetts-New York. 
Port Henry, New York-Vermo?t. 
Salem, New Jersey-Delaware. 
Sandisfield, Massachusetts-Connecticut. 
Sheffield, Massachusetts- Connecticut-

New York. 
Silver City, Idaho. 
Sonora, California. 
Sun Prairie, 'Visconsin. 
Tenmile District, Colorado. 
Truckee, California. 
'Vartburg, Tennessee. 
Nine-sheet map of the United States. 

DIVISION OF ENGRAVING AND PRINTING. 

Mr. S J. Kiibel vvas continued in charge of this d~vision as 
chief engraver, assisted by J\1r. Henry C. Evans, formnan of 
copperplate engravers; J\1r. Robert H. Payne, in charge of the 
transferring to stone; Mr. Joseph F. Eckert, in charge of 
the work of the lithographic power presses; and Mr. Oscar 
Schleichert, in charge of the stonework. There were also 
e1nployed 19 copperplate engravers, 5 lithographic engravers, 
and 3 7 printers, printers' assistants, and laborers. 

The vvork of the division has been, as in previoas years, 
devoted to the engraving and printing of topographic 1naps and 
geologic folios. The photolithographic branch established in 
1897 bas expedited work on 1nanuscript maps being prepared 
for engraving purposes. The greater portion of the energy of 
this photolithographic section 'vas given to the production of 
township plats of the surveys in the Indian rrerritory. 

Topographic sheets.-Nevv sheets to the number of 58 were 
·engraved during the year, distributed by States as follovvs: 
Arkansas, 1; California, 10; Colorado, 2; Georgia, 1 ; Idaho, 
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2; Indian Territory, 1; l(ansas, 1; l\iaryland, 2; lVIaryland
Pennsylvania-Delaware, 1; :Maryland-Virginia-District of 
Col urn bia, 2; :N.fassachusetts, 1 ; Nebraska, 3; Nebraska-Iowa, 
1; New Hampshire, 2; New Jersey, 1; New York, 10; North 
Carolina-South Carolina, 1; Oregon, 2; South Dakota, 2; Ten
nessee, 3; Texas, 2; Utah, 2; Verr1.1ont, 1; ·virginia, 1; \Vash
ington, 2; W yorning-South Dakota, 1. 

Of the standard topographic atlas sheets, there "'\Vere printed 
and delivered during the year a total of 389,922 copies of 239 
sheets, being 1nore than three titnes as many as "'\Vere printed 
during the previous year; and of miscellaneous n1aterial there 
were printed 70,427 pieces. 

The first number of a projected series of topographic folios 
has been issued. This folio is entitled Physiographic Types, 
and consists of four pages of text and ten 1naps. It is bound 
similarly to the geologic folios, and the edition was 5,000. 

Geologic folios.-The rate of production of geologic folios 
has not increased over that of last year. This is due partly 
to the very greatly increased an1ount of work gradually enter
ing into the make-up of these folios, and partly to the rapidly 
increasing atnount of corrective revision on topographic atlas 
sheets. There is on hand, however, a large lot of advance 
work on geologic folios awaiting the completion of companion 
sheets, etc. Altogether there are fourteen folios in hand, 
in various stages of advancement, and they will be issued one 
after another in rapid succession. Lists of the geologic folios 
published during the year and those in an advanced stage 
have been given under the heading "Geologic n1aps" (pp. 
130-132). The total nun1ber of copies of geologic folios printed 
and delivered was 23,7 41. 

An incident in the 'vork of this division was the engraving 
and printing of a n1ap of Alaska. A special appropriation of 
82,500 was n1ade for this "'\vork, and under it 42,000 copies of 
the text and 1nap (in four colors) were printed and bound in 
paper covers. 

In April :Jlr. l(iibel was made chairman of a Cotnmittee on 
nlap Editing and Printiug. ~Iany of the questions which 
co1ne before this cmnmittee are highly important and their 
consideration requires much time. 
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During the year Mr. Kiibel visited the large engraving and 
printing establishments in Gerrnany and 1nade a special study 
of the processes of reproduction of maps and photolithog
raphy there employed. -

The standard of work in the division has been not only 
sustained but improved along some lines. 

ADMINISTRATIVE BRANCH. 

DIVISION OF DOCUl\fENTS, CORRESPONDENCE, AND RECORDS. 

This division was continued in general charge of the chief 
clerk, Col. H. C. Rizer, the custody and distribution of the doc
tunents and stationery being under the immediate charge of 
Dr. vV. D. vVirt, and the files and records of correspondence 
and appointrnents in charge of l\1r. John R. Walsh. 

DOCUMENTS AND STATIONERY. 

The distribution of documents during the .year has increased 
somewhat over that of last year, 128,454 volumes, 21,026 geo
logic folios, and 151,950 maps having been sent out, including 
those distributed under Congressional enactments. The postal 
authorities handled this large amount of n1aterial pron1ptly and 
without the loss of a single i1nportant piece. 

The publications received and distributed were Parts I, IV, 
V, and V (continued) of the Eighteenth Annual Report, and 
separates therefrom; Bulletins Nos. 87, 88, and 149; l\fono
graph XXVIII and Atlas; ~Vater-Supply and Irrigation Papers 
Nos. 2 to 16, inclusive; Map of Alaska, with ·accompanying 
text; Geologic folios 33, 34, 36, 37, 38, 39, 40, 41; and 232 
separate map sheets, including reissues. 

The proceeds from the sale of publications amounted to 
$4,148.95, of which $2,817.05 was received for topographic 
maps. 

During the year 420 requisitions for stationery and supplies 
were made upon the Department, and about 2,412 office requi
sitions vvere filled. Letters relating to docun1ents, stationery, 
etc., to the number of 26,662 were received and 24,978 were 
sent out. 
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CORRESPO~DE~CE AND RECORDS. 

The register of letters of a general characte.r received shows 
that 4, 100 com1nunications were briefed, indexed, and appro
priately referred for action. The record of letters sent aggre
gates nearly 4,000 pages of typewritten 1naterial. 

The keeping of the detailed records of appoint1nents and of 
leaves of absence and attendance consu1nes n1uch time, involv
ing considerable Departmental coPrespondence, n1any specific 
reports, nu1nerous entries, etc. 

In addition to the custo1nary routine, copy was prepared for 
the Biennial Register (Blue Book) and for the Register of the 
Department. 

The changes jn official personneJ were as follo,vs: Regular 
appointn1ents, 23; limited appoint1nents, 40; pron1otions, 86; 
resignations, 15; transfers, 5; reinstatmnents, 2. 

~1iss Annie L. Arnold, assistant, rendered efficient service 
throughout the year. 

'l'HE LIBRARY. 

The library of the Survey ·was continued under the charge 
of 1Hr. Charles C. Danvin, assisted by 1\1iss Julia L. McCord, 
Miss 1\1. E. Latimer, and l\1r. Thomas K. Gallaher. 

The addition to the library during the year consists of 1,363 
books, 3, 700 pamphlets, and 800 1naps; a total of 5,863. Of 
these, 884 books, 3,000 pamphlets, and over 700 n1aps were 
received in exchange for Survey·})ublications. 

COYTENTS OF THE LIBRA.RY JUNE 30, 1898. 

BOOKS. 
On hand June 30, 18!:17: 

Received by exchange .................................... 29, 681 
Received by purchase .................................... 11, 231 

---40,912 
Received during the past year: 

By exchange ... _ ................................. _....... 949 
By purchase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 484 

PA::.\IPHLETS. 

On hand June 30, 1897 : 

1,433 
--- 42,345 

Received b;y exchange .................................... 52, 079 
Received by purchase .............. ~ ..................... 13, ()61 

---65,140 
Received during the past year: 

By exchange .....................•................•.. ---- 3, 000 
By purchase . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . • . . . . . . . . . . . 700 

3,700 
--68,840 
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CONTENTS OF THE LIBRA..RY JUNE 30, 1898-Continued. 

MAPS. 

Geologic and topographic maps: 
On hand June 30, 1897 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27, 085 
Received during the year........................................ 800 

---27,885 

139,070 

DIVISION OF DISBURSEMENTS .AND ACCOUNTS. 

This division remained in charge of lVIr. John D. McChesney, 
chief disbursing clerk, throughout the year. l\1r. McChesney 
has occupied this position in the Survey since its organization, 
in 1879. The excellence of his methods and the efficiency of 
the. division have recently been affirmed by special agents 
of the Treasury Department, who, under the provisions of an 
act of Congress approved February 19, 1897, were detailed 
by the Auditor for the Interior Department, with the approval 
of the Secretary of the Treasu1·y and of the Secretary of the 
Interior, to investigate the accounts and the disbursing and 
accounting system of the Geological Survey. 

A summarized stateinent of disbursements follows, and a 
detailed statement is preserved in the office. 
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FINANCIAL STATEl\fENT • 

.dmo1tnts app1·opriated for and expended by the United States Geological Survey for the 
ji11cal yem· encling June 30, 1898. 

\ • 

11Survey~ng _Resur:ey- Engraving 
Geological Geologi~al lands 1_n mg Chwk- Surveying a~d print-

8urvey, Sn'!:_vey, ,t~e I;'ldJan asaw forest mg t~e 
1898 18!1. and ITerntory, lands, reser es geologiCal 

· 1898. 1897 and 1897 and v · maps of the 
1898. 1898. u.s., 1898. 

Appropriations 18!l7 and 1898, 
and 1898: Acts approved 
February 19, 1897; June 4, 
1897; June 7, 1897; January 
20, 1898; Jan nary :!8, 1898; 
and from other sources ...... $156, 7~6. 60

1

$275, 000. 00.$130, 000. 001$141, 500. OOJ$150, 000. 00 $60, 139. 27 

Amounts expended, classified II I 1 I 
as follows: 

A. Services ................... 119,130.61 181,407.07 91,160.701 77,937.22 75,333.87 47,882.45 
B. Traveling expenses........ 4, 871. 83 17, 210. 501 461.751 756. 79 6, 154.99 24.85 ' 
C. Transportationofproperty. 351.21 2, 980.11 731.60 612.21: 2, 839.87 20.40 
D. Field subsistence .. . . .. .. .. 5, 028. 28 25, 046. 181 20, 043. 321 20, 254. 79 12, 041. 79 ........•... 
E. Field supplies and ex- I I 

penses................... 3,521.42 21,488.48: 13,093.16, 10,021.53, 12,999.28 -------····· 
F. Field material ............. 1,564.19 7,068.12 1,720.301 2,167.05, 11,139.81------------
G. Instruments............... 1, 564. 83 3, 518. 1.2 675. 60

1 

683. 72 2, 940. 85 ........... . 
H. Laboratory ?Uatcrial_....... 620. 4.4 ...... ·: ... .............. - ...................... _ ...... . 
I. PhotographiC mater1aL.... 2, 311. 35 767. 34........... .. .. . .. . • .. 822. 18 .......... .. 

K. Books and maps, etc........ 4, 155.21 536. 251--·..... ... ........... 5. 00 .......... .. 
L. Stationery and drawing 

material................. 105. 36 757. 52/ 572. 62 213.45 131. 18 .......... .. 
M. Illustrations for reports .. . 1, 135. 00 41. 63 .. . . .. . . .. . .. .. .. .. . .. 19. 50 ........... . 
N. Office rents .. . .. . .. . .. .. . .. 4, 199. 88 10. UO 321. 00 300. 00 ..................... .. 
0. Oltice furniture............ 144.50 48.00 ........ ... ........... 151.00 ........... . 
P. Office supplies and repairs. 760. OR 980.73 271. 79 149.21 269.115 666.93 
Q. Storage.................... 2. 60 482.86 22.25. .......... 155. 23 ............ . 
K Corre;~pondence............ 97. 98 186. 32 25. 04 3. 97 176. 58

1

1 1. 10 
S. Materials for engraving 

T. Ra~i~-~i~t~~~~~:p~~tti~d- ·····.· ...................................... ···--·- .... 10,115.19 

at U. S. Treasury: 
Passenger............. 376.04 1,6211.46 ........... ........... 745.071 ........... . 
Freight................ 53. 61 408. 07 ................... _.. 476. 04 ........... . 

Total expenditures ...... 1'4'9,99~ 264,557.76 129, 099. 13) 113, 099. 94 126, 401. 89 58, 710. 92 

Balance unexpended July 1, -------------,==1===1 
1898 ..•.. - . . • . . . . . . . . . . . . . . . . . 6, 732. 18 10, 442. 24

1 

900. 8i 28, 400. 06 23, 598. 11 1, 428. 35 
Probable amount required to \ 

meet outstanding liabilities.. 6, 732. 18 10, 442. 24! 900. 87! 28, 400. 06 23, 598. 11\ 1, 428. 35 
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Amottnfs app1·opriated fm· and expended by the United States Geological Sm·rey for the 
fiscal yem· endi11g June 30, 1898-Continued. 

Salaries, li~~b~~,~~~n 
office of Idaho and 

Geological Montana, 
Suney,1898· 1897 and 1898. 

-Geological 
Pre para- aml to po-

tion ofmap graphical sur-
of Alaska, veys in 

1898. Alaska.1898 
·and 189!!. 

Total. 

Appropriations 1897 ancl 1898, 
aml 1898: Acts approved 
February 19, 1897; .Tune 4, 
1897; June 7, 1897; -Tauuary 
20, 1898; .January 28, 1898; 
and from other sources ..... . $31, 390. 0(1 $7, 650. 00 $2, 500. 00 $20, 000. 00 $974, 905. 87 

-------------------------------·----------- ----- ------
Amounts expended, cl.assified 

as follows: 
A. ~~n-~c~s ..... _.............. 31, 158. 75 
13. I r<n elm,g expenses .................... . 
U. Transportation of property ............. . 
D. l<'ieltl subsistence ....................... . 
E. Field supplies and ex-

1, 298.47 
128. 19 
83.57 

387. 41 

1, 172.85 1, 249.52 
1, 657. 20 

155. 13 

penses................................. 712.30 ............ 523.59 
F. Field material . . . . . . . . . . . . . . . . . . . . . . . . . . . 723. 24 . . . . . . . . . . . . 302. 40 
G. Iustrn1nents............... ......•....... 255.00 .......................•.. 
H. I..rtborator_,. n1aterial . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . ......•...... 
I. Photographic material.... . . . . . . . . . . . . . . . . . . . . . .. . . • • . . . .. . . . . . . . . 8i. 45 

K. Bool's and nuq1s, etc .............•............................•..•............... 
L. Stationer~- and drawing 

materiaL................ . • • . . • . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 78. 04 
M. Illustrations for reports ........................................................ . 
N. Office rents ..................................................................... . 
0. Officefurniture ................................................................. . 
P. Office supplies and repairs . .. . .. . . . . . . . . . 30 50. OU 57.75 
Q. Storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. 75 ......................... . 
H. Correspondence ....................... ·.. 4. 64 .......•.....•••.......... 
S. Materials for m1graving 

and printing maps....... ... . .. . . . . . ... ..• • •. . . . . . . . . 1, !:!03. 04 ............. . 
'f. Railroad accounts settled 

at U.S. Treasury: 

627, 731. 51 
31,266.10 
7, 774.10 

82, 801. 77 

62,359.76 
2!, 685.11 
9, 638. 12 

620.44 
3, 988.32 
4, 696.46 

1, 858.17 
1, 196.13 
4, 830.88 

343.50 
3, 206.44 

693.69 
495.63 

11, 318.23 

~::?;j;f.~~::::::::::::: ::::::~::::::: ::::::::::::::1:::::::::::: ...... 705.50 3,~~:~~ 
Total expenditures....... 31, 158. 75 3, 623. 87 I 2, 425. 89 4, 816. 58 883, 889. 15 

----·----·----------- ---------

p;~~~l;]_; -~~~;~t~;1t· ~~q;;lr·e-fi · t~ · 231. 25 4, 026. 13 74.11 15, 183.42 91, 016. -~z 
Balance unexpemled July 1, --------~---- ------ ---·----

meet outstanding liabilities. . .. . . . . . . . . . . . 4, 028.13 ... . . . . ... . . 15,183.42 !JO, 711. 36 

ANALYSIS OF DISRURSEllfENTS. 

Under the following l1eads appear the total expenditures under the >arious appropriations: 

1. Salaries, office of Geological Sur>ey ..•.•...........................•......•••...•....... $31, 158.75 
2. Salaries of scientific as~istants.......................................................... 29, 900. uo 
3. Skilled laborers aml various temporary employees...................................... 12, !l95. 31 
4. Topography .......................................•..................................... 167,631.21 

!: ~~~~~~?il1iiii~jii~~;;;~~;;:::::: ::::::::::::::::::::: :;: ::: ;: :::::::::::::::::::: 1 I* ~ 
9: Mineral resource>~ of the United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 19, 937. 95 

H: ~!!;flit~~:~~~;}~~~-~-~-~_:_:_:_:_:_~_:_:_:_:_~_:_:_~_:_~_:_:_:_:_:_:_~_~_:_:.~_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:_:::_~_::::_:_:_::_:::::::~: 4;: ~~J: ;: 
13. Coal and gold resources of Alaslm ..................................................... _ 4, 989.48 
14. Engraving anfl printing geological maps of the United States ....... -........ .. . .. . .. . .. 58, 710. !!2 
15. Surveying lauds in the Inrlian Territory ................................................ 129, u99.13 

~ ~: :~:~~.;fJ~nf~r~~~~~~~:~:~~~-~~ -. ·. ~ ~ ~::: ·. ~: ~ ·.: ~ ~ ~ ~:: ·. ~::::: ~: ~ ~ ~:::::::: ~:::::::::: ~:: ~ ~: ·. g~: ~~i: ~~ 
18. Boundary line between Idaho and Montana............................................ 3, 623.87 
19. Prepar!ltion of map of Al~ska ... : .... :................................................. 2, 425.89 
20. GeologiCal and topographical surveys Ill Alaska........................................ 4, 816.58 

Total ................................................................................. 883, 889. 15 
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APPENDIX TO DIRECTOR'S REPORT: TRIANGULA
TION AND SPIRIT LEVELING. 

The data included in this appendix have been assembled for publi
cation by Messrs. H. M. Wilson, J. H. Renshawe, E. M. Douglas, and 
R. U. Goode, chief..;;; of the Atlantic, Central, Rocky Mountain, and 
Pacific sections of topography. 

TRIANGULATION. 

The topographic work and the survey of forest reserves rendered 
necessary the establishment of two astronomic stations and four base 
lines.; 204 primary ana 30 secondary triangulation stations were occu
pied, and 314 miles of primary traverse were run, the total area con
trolled by triangulation and traverse being 55,900 square miles. Some 
of the results of the season's work, although complete within them
selves, are uot uow published because it is expected that during the 
field season of 1898 the work will be extended and connections will be 
made with new astronomic stations aud base lines, which will give data 
for adjustment of station errors. For this reason the positions of 21 
new stations in Texas, 30 in Wyoming, and 23 in Montana which were 
detern1ined are omitted from the following lists. The distribution of 
the work is shown on Pl. II, in pocket. The geographic positions 
derived from completed work are given on the following pages: 

Smltnta1'!J of publ-ished 1·esnlts, 1897-98: Ast1·onomy, t1·iangttlation, JWimm·y travm·Re, and 
meridian marks. 

I · Astronomic Triangulation 
I· -- ___ ~- ·Locality. stations. stations. 

New York·----- .............. ···--·...... 8 

Traverse 
stations. 

Maryland .................................................. -----· 

Illinois ·----· .......... ···---~---· ................ ____ 12 
Missouri ..................... ! ______ ···--·............ 84 
Nehraska ............................... . 9 

Meridian 
marks. 

1 

3 
1 

SoutbDa.kotaandWyoming.............. 9 ............ 2 
Colorado ................... _ ............................. _....... 2 
Texas ........ _ ...... _. . . . . . . . . ............ _. . . . . . . . . . . . . . . . . . . . . . 3 
·utah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 . _ ....... _ . . 7 

Oregon....................... 1 6 __ .......... 1 
Southern California...................... 11 ............ 1 
Montana and Idaho........... 1 19 ......... _.. 1 

I Montana and Idaho boundary . .:....:....=._~~:..:..:..:._-____ _!__=:.:..:_~:_:_:_:_:_.:..:.:_--- ...... 1 

I_ Total.................. 2 80 96 22 
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154 APPENDIX TO DIRECTOR'S REPORT . 

.ASTRONOl\llC WORK. 

The methods adopted in the astronomic determinations of latitude 
and longitude were the same as those described in some detail in the 
preceding report; 1 that is, latitudes were determined by the Talcott or 
zenith distance method, and longitudes by the telegraphic method, the 
(>- ._,e station being the Washington Observatory, St. Louis, Missouri. 

The adopted longitude west of Greenwich of the base station has 
been changed, however, from 611 oom 498.168, as reported in 1896, to 
6h oom 498.261. This change arises from a readjustment of the longi
tude net of the United States and its connection with that of Green
wich by the United States Coast and Geodetic Survey.2 Hence all 
longitudes dependent upon the Washington Observatory, St. Louis, 
hitherto published in the builetius and reports of the United States 
Geological Survey should be increased by 0.093 seconds of time or 1.40 
seconds of at!C. 

The corresponding correction to all longitudes dependent upon the 
Lafayette Park Observatory, San Francisco, California, is +.091 sec
onds of time or + 1.:37 seconds of arc, and the correction to those 
depending upon Spokane, Washington, is + .141 seconds of time or 
+2.11 seconds of arc. 

BASE LINES. 

The base lines were measured with 300-foot steel tapes, as described 
in last year's report.3 The accuracy of measurement by this method 
is amply sufficient for the necessities of triangulation for geographic 
mapping. 

TRIANGULATION .AND PRil\IARY TR.A VERSE. 

The field work of the triangulation and primary traverse was carried 
on in accordance with the instructions pu blisbed in the appendix to 
the report for 1896-97.4 In cases where the office computation of pri
mary work showed an a-verage triangle closure error larger than 5", 
the stations will be rP-occupied and additional measures of angles 
obtained, so that no triangle in a primary scheme will have an error in 
excess of the adopted limit. 

l\IERIDI.AN LINES. 

Two marks, generally on a true north-south line, were established at 
each county seat falling within the area under survey. In a few cases 
it was impracticable to place the marks on north-south lines; the 
variations from such lines were then given in figures stamped on one 
or both of the station marks. Meridian lines were located in public 
grounds whenever possible, usually on ground connected with a county 

1 Eighteenth .Ann. Rept. U.S. Geol. Survey, Part I, 1897, pp.143-144. 
2 See A.ppemlix :Xo. 2, Report of the United States Coast and Geodetic SurYey for 1897. 
a Eighteenth .Ann. Rept. U.S. Geol. SurYey, Part I, 1897, p. 144. 
4lbid., pp.145-148. 
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court-house. Observations were made either with the large astronomic 
transit during longitude work or with 8-inch micrometer theodo1ites 
on Polaris near elongation. 

DESCRIPTIONS AND POSITIONS OF STATIONS~ ARRANGED 
BY STATES. 

NEW YORK. 

The positions of the following six stations in the southwest portion 
of the Adirondack region were determined by Mr. W. J. Peters from 
Penn and Hamilton stations of the United States Coast and Geodetic 
Survey, and from Starr, Schuyler, and Barto stations of the NewY,ork 
State Survey. The positions of the stations in Cattaraugus County 
are derived from Learn and Clarksville of the work of 1896. 

WES'l' CREEK, HAl\'IILTON COUN'l'Y. 

The station is on the nort.hwest end of a narrow ridge about one-half 
mile in length in the southern part of the county, and about 3 miles 
west of Parleys, on Oregou-Pisico Lake road. 

Station mark: Copper bolt in solid rock, marked ''U.S. G. S. N.Y. 
486." 

[Latitude, 43° 17' 55".25. Longitude, 74° 41' 29".32.] 

~ To station- .Azimuth. Back azimuth . Log. distance. 

0 I II 0 I II Meters. 

Schuyler---··----·.---· .... 66 25 45 246 08 31 4.57643 
Pen . ______ .. _____ ....... _ . _ 101 13 36 280 50 11 4.671912 
Hamilton . ____ .. ___ ........ 244 24 35 64 37 58 4.464888 
Fish ....................... 224 12 42 44 22 14 4. 42900 I 
Cold Brook ....... 0 0 •• 0 •• _ •• 80 00 51 259 48 45 4. 41872 

WEST CANADA, HAMIL'fON COUNTY. 

A timbered summit about 3,000 feet altitude, 4 miles due east of 
Forest Lodge, in the Adirondack League Preserve,' in Township 7. 

Station mark: Copper bolt in solid rock, marked "U. S. G. S. N. Y. 
483," over which is built a small mound of stone. There are two 
reference arrows cut in rock outcroppings. 

[Latitude, 43° 31' 25".80. Longitude, 74° 43' 30".97.] 

To station-

l ton ..... 0 •••••••••••• Rami 
Snowy 
Little 

.......... -.............. - ... ---- ... -- ... -
Moose 0 .o ... o ........ 

~ 
Cap ...... o ·----· •••• 

..................................................... 

Azimuth. 

0 I II 

293 07 42.24 
234 12 50.71 
217 26 46.51 
239 00 11.70 

69 52 17.88 

Back azimuth. LOg. di•tanoo. I 
. 0 I II Meters. 

113 22 30.27 4.4994236 
54 26 50.28 4.5263101 
37 33 09.72 4.3112380 
59 10 15.00 4.35938 

249 30 13.72 4.6642805 
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LITTLE MOOSE) HAMILTON COUNTY. 

Also known as l{ismeth. Is a cleared mountain summit near the 
headwaters of West Canada, Cedar, and South Branch of Moose rivers, 
in Township 4. 

Station mark: A copper bolt, marked "U. S. G. S. N. Y. 484.'' 

[Latitude, 430 40' 12".16. Longitude, 74° 34' 15".27.] 

I 
. -- ----------

Log. distan~ To station- Ar.imuth. Back ar.imutb. 

0 , II 0 I II Meters. 

Hamilton . - ... - ... - . ----- .. --- ... - 330 02 15.89 150 10 42.30 4.5200577 

I 
'Vest Canada ............... 37 33 09.72 217 26 46.51 4.311238~ 

BARTO, HERKil\'IER CODN~'Y. 

A New York State Survey station on a bare hill in Fairfield Town.
sbip, about 1~ miles east of village of Fairfield. 

Station mark: A stone post marked "N. Y. S. S. 28." 

[Latitude, 43° 07' 50".07. Longitude, 74° 53' 24".38.] 

To stat,ion-

I, 

Coltl Brook ................. : 

~chuyler ............... ····i 

Azimuth. 

145 25 54.00 

100 53 00.31 

Back azimuth. 

0 

325 20 59.00 

280 43 43.13 

SCHUYLER, HERI\Il\1ER COUNTY. 

Log. distanc:l 

Meters. 

4.23313 

4.2728459 

A New York State Survey station in lot 16, Schuyler Township, 
abont 6 miles from Poland, on the old Poland-Utica stage road. 

Station mark: Granite post marked "N. Y. S. S. 203." 

[Latitude, 43° 09' 43".95. Longitude, 75° 06' 59".13.] 

Azimuth. Bac.k azimuth. Log. d;otance.l 

Jfeters. 

~--- To station-

j ColdBrook ................. l 219 22 03.00 39 26 26.00 4. 13584 I 

l\Iyers ..................... . 182 07 13.00 2 07 53.00 4.54513 

"Test Creek ............... . 246 08 31.00 66 25 45.00 4.57643 

1=-enn .................... __ . 154 16 17.00 33! 10 19.29 4.4284.693 

' "Test Canada .............. . 218 09 22.00 38 25 27.00 4.7091616 

Fort Noble ................ . 220 34 40.00 40 4.6 41.00 4.5609! 

Barto ..................... . 280 4;3 43.13 100 53 00.31 4.2728459 
I 
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PENN, ONEIDA COUN1'Y. 

A United States Coast and Geodetic Survey point on a bare hill 
about 2 miles west of Steuben station, in Steuben Township. 

Station mark: A granite post marked ~~~, with four granite witness 
posts. 

[Latitude, 43° 22' 46".56. Long~tude, 75J 15' 36".36.] 

I 
To station- Azimuth. Back azimuth. Log. di•tanoe.l 

0 I II 0 I II Jlieters. 

West Creek·--------------- 280 50 11.00 101 13 37.00 4.6719± 

Schuyler-----·_ ...... ------ 334 10 19.29 154 16 17.00 4.4284693 
\Vest Canada .. __ .... __ .... _ 249 30 13.72 . 69 52 17.88 4.6642805 
Fort Noble .. _ . _ ..... __ ... __ 264 17 01.00 84 34 59.00 4.55002 

Hamilton ·----- ------ ·-----] 266 52 46.87 . 87 29 36.54 4.8601480 

FLATIRON, CA'l'TARA UGUS COUNTY. 

Locally known as Flatiron Rock. This station is in Olean Township, 
and is 3 miles south of Olean, on the northeast end. of a high ridge 
forming the divide between Napp Creek and Allegany River . 
. Station mark: Copper bolt in solid rock, marked "U.S. G. S. N.Y. 

479." 
[Latitude, 42° 01' 37".26. Longitude, 78° 26' 40".19.] 

r= To station- Azimuth. Back azimuth. Log. di:tanee.l 
jj:[eters. 

I Clarksville . ____ ... ___ .. __ - _ 247 40 24.7 67 50 19.9 .J. 3437861 
Learn . ___ ... ____ . _ ..... ___ . 182 36 45.9 2 37 17.0 4.3683237 
Townsend. _______ .... __ . ___ 117 33 42.7 297 23 25.2 4.3779127 

'l'OWNSEND, CATTARAUGUS COUNTY. 

Locally known as Townsends Hill. The station is in Salamanca 
Township, about 3 miles southeast of Salamanca. There is a private 
road from the village of Salamanca to the station. 

Station mark: Iron postmarked "U.S. GeologicalSurveyB.l\L 480." 

[Latitude, 42° 07' 34".25. Longitude, 78° 42' 01".62.] 

I To station- Azimuth. Back azimuth. Log. distance. I 
0 I II 0 I II jjJetera. 

Learn. _ . _ .... · _ .... ____ .. __ • 240 54, .26.5 61 05 16.4 4.4047580 

Llatiron ...... --- ..... -. -........... -.. 297 23 25.2 117 33 42.7 4.377912~ 
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MARYLAND. 

CUMBERLAND, ALLEGANY COUNTY; MERIDIAN MARKS. 

The south mark is a bronze tablet set in the top of the old bridge pier 
in the park. The north mark is 350 feet from the south mark and is a 
bronze tablet set in a marble post 4 feet in length and 8 inches square. 

ILLINOIS. 

The following geographic positions were determined by Mr. George 
T. Hawkins by primary traverse between Lake Survey triangulation 
station Fairmount and the Indiana-Illinois State line. Traverse fol
lows the Wabash Railroad: 

~-----------P-os-it-io_n_._·---------------:---L_a_t_it-ud_e_-__ 
1 

~n~rode. I 
J- I 0', 

Fairmount. triangulation station .............. ; 40 01 35. 8 87 50 48. 8 

Fairmount depot ............................. ' 40 02 48. 6 87 49 54. 2 

Junction ·wabash and Chicago and Eastern 1 

Illinois railroads . . . . . .. .. . .. . .. . .. .. ....... I 
Catlin depot ................................. , 

I 

Permanent benchmark at Catlin .......... ----~ 
t corner sees. 24; 25, T.19 N., R.12 W .......... . 

Crossing at Tilton ........................... . 

40 02 57.2 

40 03 45.3 

40 03 53.8 

40 05 12.8 

40 05 54.4 

87 48 22.4 

87 42 13.9 

87 42 02.8 

87 40 03.4 

87 38 53.4 

Junction ·wabash and Chicago and Eastern I 
Illinois railroads ....................... ----1 40 06 04.4 87 38 37.8 

Danville, Wabash depot .. .. .. . . . . .. . . . . . . . .. . 40 07 30. 7 87 37 31.2 

Junction Wabash and ''Big 4" railroads...... 40 08 09. 0 87 37 05. 0 

Corner sees. 26, 27, 34, 35, T. 20 N., R. 11 W.. . . . . 40 09 40. 3 87 35 01. 1 

Crossing of Wabash Railroad and Indiana- _ __ _ I 
L-__ r_n_in __ o_i_s_s_t_at_e_l_i_n_e_ .. _._·_·-_·_-_-_-·_-_-_--_·_-_-_··_-_--_-_·_··~-4-0_1_1_o_-1_._6~---8-7-3~ 

MISSOURI. 

The following geographic positions were determined by Mr. George 
T. Hawkins by primary traverse between United States Coast and 
Geodetic Survey station Lynch (near Pacific) and the astronomic pier 
of the United States Geological Survey at Springfield. Traverse 
follows the St. Louis and ~an Francisco Railroad: 

r= Position. Latitude. Longitude. 

0 I II 0 I II 

I 
Lynch triangulation station .................. 38 24 32.1 90 44 00.0 

I t corner secs . .35, 36, T. 43 N., R. 2 E ............ 38 25 30.2 90 45 21.2 
I Catawissa depot .............................. 38 25 34.6 i 90 46 57.0 

I I 
:\Ioselle depot ................................ 38 23 17.0 

I 
90 53 49.9 
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________________ P_o_si-ti-on_. _________________ 
1 
___ L_a_ti-tu_d_e. ___ 

1 
___ L_o __ n~tnM. I 

0 I II 

icornersecs.16,21,T.42N.,R.1E ............ 38 22 34.4 

Corner secs.19, 30, T. 42 N., R. 1 E., on :fifth me-

ridian ....................... ----. ---- . ---- · 
St. Clair depot ....... __ . _______ . _ ... ___ .. _ ... . 

t corner sees. 9, 16, 'r. 41 N., R.1 vV ..........•.. 

Anaconda depot ................ _ .... ~ .... -- .. 

Stanton depot ...... ---- .............. ---- ... . 

Corner sees. 23, 24, 25, 26, T. 41 N., R. 2 W ...... . 
Corner sees. 3, 4, 9, 10, T. 40 N., R. 2 vV .... _. _ .. _ 

Sullivan depot _ .......... _ ... _ . _ ....... -.... . 

Corner sees. 8, 9, 16, 17, T. 40 N ., R. 2 W ........ . 
Bourbon depot .. _____ .... __ .... -.-- ---- ..... . 

Sec. corner 1,050 feet north of Coffeyton depot. 

Coffeyton depot------ .... ·--- ............... . 
Corner sees. 18, 19 on range line, T. 39 N ., R. 4 vV. 

Leasburg depot ...... _ ..... _. _ ........... _ .. . 

38 2147.0 

38 20 53.5 

38 18 20.4 

38 18 10.9 

38 16 35.2 

38 16 16.5 

38 13 28.3 

38 12 38.7 

38 12 33.8 

38 0914.7 

38 07 17.6 

38 07 08.6 

28 05 31.8 

38 05 31.3 

Range line between 3 and 4 vV., T. 39 N ... _ ................. . 

Corner secs.15, 16, 21, 22, T. 39 N., R. 4 W. ___ ... 38 05 36.4 

Corner sees. 29, 30, 31, 32, T. 39 N., R. 4 W _ ..... _ 38 03 53. 8 
Cuba depot .... __ .. __ . _ .... _ ... ____ ... ____ .. _ 38 03 50. 3 

Corner sees. 3, 4, 9, 10, T. 38 N., R. 5 vV ....... _ .. 

t corner sees. 7, 12, T. 38 N., R. 5 and 6 vV _ ...•.. 

Knobview depot ...... ---·------ ____ ·--- ..... . 
St. James depot . __ . _. __ . __ . _____________ .... . 

Corner sees. 19, 20, 29, 30, T. 38 N., R. 6 W _ ..... . 

Corner sees. 25, 26, 35, 36, T. 38 ·N., R. 7 W _ ..... . 
Dillon depot .... ____________ ---·····-- ____ ... . 

t corner between sees. 31, 36, T. 37 N., R. 7 and 

38 02 09. 1 

38 01 53.4 

38 01 50.8 

37 59 53.7 

37 59 36.4 

37 58 46.9 

37 58 24.0 

8 w ----------. ----- --. - --. -. -----. ----- ---- .37 58 27. 5 
Rolla uepot ...... _ ........ ~ ... _ ..... __ . _...... 37 57 05. 2 

Corner 600 feet south of railroad, 1! miles west 
of Rolla ......... _ .. __ ...... _ ..... _ .. _ ..... . 

Newburg depot ... __ ........ _. __ ..... _. ____ . __ 

i corner sees. 20, 21, T. 37 N., R. 9 W .......... _. 
Arlington depot _. _ ........ __ . _- .. ___ . ____ ... . 
Jerome depot __ . _ . __ .... __ .... _______ . ___ . ___ . 

Corner sees. 11, 12, 13, 14, T. 37 N., R.10 W ..... . 
Corner sees. 4, 5, 8, 9, T. 37 N., R. 10 vV ..... ___ .. 
}<,ranks depot .... _____ . ____ ... __ ... _ ...•...... 

i corner sees. 25, 26, T. 38 N., R.ll vV __ . _____ ... 
Dixon depot __________ . _____ .... _ . ___ ...... _ .. 

Hancock depot _ ..... _____ . ___ ... _. _ ... _____ . _ 

i corner sees. 35, 36, T. 38 N., R.ll W ___ . __ .... . 

i corner sees. 8, 9, T. 37 N., R. 12 W ............ . 

37 56 02.8 

37 54 47.2 

37 54 56.4 

37 55 16.8 

37 5j 39.1 

37 56 20.0 

37 57 13.6 

37 57 21.7 

37 59 30.5 

37 59 31.8 

37 59 13.2 

37 58 51.3 

37 57 08. 4 

90 55 05.6 

90 57 59.5 

90 58 50.1 

91 02 09.4 

91 02 25.1 

91 06 18.8 

91 06 24.5 

91 08 46.0 

91 09 39.8 

91 09 51.8 

91 14 43.9 

91 16 24.9 

91 16 28.3 

91 18 00.7 

91 17 53.4 

91 18 00.1 

91 21 51.8 

91 23 35.5 

91 23 58.9 

91 28 14.2 

91 31 35.4 

91 31 40.6 

91 36 56.9 

91 37 05.7 

91 39 07.1 

91 41 55.5 

91 44 56.3 

9146 14.7 

91 48 16.4 

91 54 08.7 
91 56 02.1 

91 58 18.7 

91 58 39.2 

91 59 08.1 

92 02 24.1 

92 02 24.6 

92 05 40.4 

92 05 51.3 

92 10 54.7 

92 11 11.4 

92 15 41.5 
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~------------P-os_i_tio_n_. _______________ 
1 
____ L_at-it_u_de_. ___ 

1 
___ L_on~tude. I 

I~ 0 I II 0 I II 

Crocker depot. _____ . __________ ........... __ .. 37 56 59. 6 92 15 50. 6 

Hauge line between 12 ancl13 W., T. 37 N .........•.......... 

Swedeborg depot ................... __ .. . . . . . . 37 54 52. 6 

Corner sees. 22, 23, 26, 27, T. 37 N., R.13 W _ ... _. 37 55 04.7 

Corner sees. 7, 8, 17, 18, T. 36 N., R. 13 W .. _ .. _ .. 

Richland depot ..................... _ .... _ ... . 

Northeast corner sec. 29, T. 36 N., R. 14 W .. _ .. . 

Southland depot ....... _ ....... _ ....... _ ....• 

37 51 37.0 

37 51 30.0 

37 49 58.5 I 

37 48 57.2 

Range line between 14, 15 \V., T. 36 N ... _ ........... - ...... . 

Corner sees. 10, 11, 14, 15, T. 35 N., R. 15 W...... 37 46 31. 4 

Sleeper depot .............. _... . . . . .. . . . . . . . . 37 45 41. 4 

i corner sees. 31, 36, T. 34 N., R. 15 and 16 W.... 37 43 58. 4 

Lebanon depot .......................... __ ... 37 40 48. 7 

t corner sees. 10, 11, T. 34, R. 16 \V ......... _... 37 40 40. 3 

Corner sees. 20, 21, 2~, 29, T. 34 N., R. 16 W...... 37 38 42. 8 
Brush Creek depot ........ _ ... _ .... _ .. _ . _. __ . 37 37 01. 0 

Sontheast corner sec. 15, 'r. 33 N., R.17 W ..... . 

Phillipsburg depot .......................... . 
t corner secs.8, 9, 'r.32 N., R.17W ....... ____ __ 
Conway depot .... __ ._._ . _. __ .. ___ ........ ___ _ 

Corner sees. 17, 18, 19, 20, T. 32 N., R. 17 W. ____ . 

Corner. sees.17, 18, 19, 20, T. 31 N., R.17 W .. _ .. . 

Niangua depot.-----·---------··· ______ ..... . 

Corner sees. 2, 3, 10, 11, T. 30 N., R. 18 W .. -.-.-. 

37 34 14.0 

37 33 15.2 

37 30 21.5 

37 30 07.3 

37 29 03.4 

37 23 23.6 

37 23 20.1 

37 20 24.3 

:Marshfield depot .. ___ .. _ .... _ .. __ ........ - ... 

1 

37 20 14. 3 

Corner sees. 7, 8, 17, 18, T. 30 N., R.18 W .. _. __ .. 37 '19 39.3 

Northviewdepot ........... ---------------·-·: 371715.1 
Cornersecs.22,23,26,27,T.30N.,R.19W.... 3717 54.9 
North corner sees. 3, 4, T. 29 N., R. 20 W. ___ . __ 
Strafford depot ... __ ... ___ . _ ... ____ ....... __ _ 

I t corner sees. 3, 10, T. 29 N., R. 20 W. ____ .. ___ .. 
I Springfield astronomic pier. _____ . _. ________ .. 

37 16 16.8 

37 16 08.1 

37 14 21.4 

37 13 16.0 

92 17 57.3 

92 19 57.8 

92 20 09.2 

92 23 32.4 

92 24 26.4 

92 29 04.8 

92 30 40.2 

92 31 23.4 

92 33 38.5 

92 35 39.2 

92 37 56.6 

92 39 54.8 

92 40 05.1 

92 42 12.2 

92 42 56.0 

92 46 48.5 

92 47 10.6 

92 48 59.3 

92 49 19.8 

92 50 06.4 

92 50 15.9 

92 50 02.4 

92 53 42.6 

92 54 23.0 

92 56 24.0 
92 59 54.7! 

93 00 17.3 

93 07 07.8' 
93 07 08.6' 

93 13 02.2 I 
93 17 17.6 

:\fARSHFIELD, WEBSTER COUNTY; MERIDIAN MARKS. 

The meridian line is on the east side of a north-south street in the 
southeastern part of the town, and is marked by iron bench-mark posts 
set about 1,000 feet apart. 

LEBANON, LACLEDE COUNTY; MERIDIAN MARKS. 

The meridian line, about 1,800 feet in length, is in the western part of 
the town, the north end being in the grounds connected with the public 
school and the south end being in an inclosed building lot. Each end 
is marked by an iron bench-mark post. 



TRIANGULATION AND SPIRIT LEVELING. 161 

ROLLA, PHELPS COUNTY; :MERIDIAN MARKS. 

The meridian line, about 600 feet iu length, is located along a north
south fence across the road from the School of :Mines. Each end is 
marked by an iron bench-mark post. 

Positions determined by :M:r. George T. Hawkins by a primary trav
erse across country from Winfield, a station of the :Mississippi River 
Commission, to the fifth principal meridian, 1! miles east of ~roy. 

_______________ P_o_s_it-io_n_. ______________ 
1 

___ L_at-it_u_de_. ___ 
1 

__ L_o_n_~tude. I 
0 i II (; I II 

vVin:field station-- ... --- .. --. -.-. - .. - ...... -. 38 59 12. 4 90 44 19. 2 · 
t corner between sees. 22 and 23, 'f. 49 N., 

R. 2 E •••••....... _ ...... _ ... _ •.. __ . _ . . .. . 
Corner sees. 20, 21, 28, 29, T. 49 N., R. 2 E .. . 
Range line between R. 1 and 2 E., T. 49 N., 

at Chantilla ...•........ ·----- ........... . 
Corner sees. 13, 14, 23, 24, T. 49 N., R. 1 E .. . 
Fifth principal meridian, It miles east of 

1 
Troy, where it crosses Troy and Winfield 

I wagon road .. _ . - ...............•. _ ~ ... _ .. 
I Northwest corner sec. 30, T. 49 N., R. 1 E ... . 

38 59 38.5 
38 59 12.9 

38 59 49.2 
39 00 09.1 

38_ 58 38.4 
38 59 20.0 

SOUTH. DAKOTA AND WYOMING. 

90 45 51.9 
90 48 08.5 

90 50 32.1 
90 51 40.7 

I 

90 5~ :~-: t 
90 57---=-.J 

During October, November, and December, 1897, :Mr. Frank Tweedy 
extended triangulation westward from Bradley, Harney, Ouster, and 
Bear Butte- stations of the 1893 survey. The work was done with 
8-inch Fauth micrometer theodolite. During a portion of the time the 
weather wa::; extremely cold, stormy, and windy, and the observations 
were not always good. The error of closure was about 5". 

BEAR SPRINGS, CUS'l'ER COUNTY, SOUTH DAKOTA. 

Timbered ridge about 1~ miles northeast of Bear Springs. Abrupt 
slope on east; gentle slope on west. The station is on bighest point of 
ridge, which is heavily timbered. 

Station ma~k: Copper bolt in large limestone rock set in the ground. 

[Latitude, 43° 52' 1:-1".56. Longitude, 103° 441 13".13.] 

1

---- __ T_o_s_ta_t_io_u-__________ A_zi_·m __ u_th_. __ , __ B_a_c_k_a_zi_m_u_th_._ Log. di•tanoo.l 

c ' 1 c 1 
" Meters. 

Sullivan .................. . 

I Elk ...... ---···-·--····---· 

! ~::::.~~·.:::::::::: ::::::: 
Bradley .... __ ............ .. 

34 09 53.98 
57 31 06.66 

139 39 23.34 
180 58 38.38 
271 22 48.96 
349 10 40. 60 

313 59 10.19 
237 18 24.23 
319 30 17.15 
360 59 00.42 

91 31 39.68 
169 15 34.71 

4. 5705439 I 
4.4657756 
4.4322164 I 
4.6191289 
4.2331457 
4.7080511 

1 

Harney ................... . 

----------------'~-----------~---~----~·--------~ 
19 GEOL1 P'L' 1--ll 



162 APPENDIX TO DIRECTOR'S REPORT. 

LOOKOUT, LAWRENCE COUNTY, SOU'l'H D.A.I{OT.A.. 

Partially timbered, rock-capped butte 2 miles east of Spearfish. A 
road to rock quarry runs from Spearfish to Bluff' near top of butte on 
southeast side. 

Station mark: Oopper bolt in rock set level with surface. 

[Latitude, 44° 29' 36".33. Longitude, 1030 49' 42".20.] 
-------------

To station- Aziiunth. 

0 I 

Terry . ____ .. ____ .. ____ . __ . . 0 05 39. 93 

Crow Peak .. _--- ... ___ . . . . . 76 07 27. 58 

Bear Butte ..... ·-----·----· 273 12 55.19 

---------------

Back azimuth. 

0 

180 05 38.97 

256 02 os:ss 
t!3 30 07.59 

Log. distanc~~ 

Meters. 

4.2632770 

4.0192695 

4.5134020 

TERH.Y, LA. WRENCE COUNTY, SOUTH DA.KO'l'.A.. 

A well-kuown peak and one of the highest points iu the Black Hills, 
about 1~ miles southwest of Portland Station on the Burlington and 
Missouri Railroad between Dead wood and Spearfish. Easily reached 
from Portland Station. 

Station mark: Copper bolt in a rock wedged between pieces of bed 
rock. Large cairn of rock placed over b~lt and around targ·et pole. 

[La.titude, 44° 19' 42".32. Longitude, 103° 49' 43".56.] 

Azimuth. I To station

~--~-1-

Crow Peak . ____ .. ___ ... ___ . 

Look__,out .. ___ ... ___ .... __ .. 

Bear Butte------·---··.·---
Custer ...... -----· ........ . 
Harney .. ___ .. --- ... _. ___ .. ! 

I 

147 24 35.05 

180 05 38.97 

243 08 29.36 

319 05 59.62 

334 28 43.74 

_B_a_ck-az_im_u_t_h_. -I ~og. diotanco.l 

Meters. . 

327 19 14.76 

0 05 39.93 
63 25 41.19 I 

139 10 12.67 

154 41 26.62 

4.2738275 

4.2632770 

4.5626941 

4.0892617 

4.7544872 

CROW NEST, PENNINGTON COUNTY, SOUTH DAKOTA.. 

Tluee-fourths of a mile east of road from Newcastle to Dead wood, and 
2~ miles south of where branch of same road turns east down canyon 
of Castle Creek. 

St.ati011 mark: Copper bolt in quartzite rock set in the ground. 

[Latitude, 40.J 03' 20".98. Longitude, 103.:: 57' 19".91. 

To station- Azimuth. 

I 

Custer ... _ ... ___ ........... i 220 49 38. 90 
Harney . _____ .. _ .•.... ___ . 301 07 50. 22 

Bear Spring ... _ ..... _ .. _... 319 30 17. 15 

' Back azimuth. 

40 59 09.20 

121 25 48.01 

139 39 23.34, 

Log. distance. 

Jielers. 

4.4438517 

4.6074830 

4.4322164 
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CROW PEAK, LAWRENCE COUNTY, SOUTH DAKOTA. 

High peak, 5 miles south of west of Spearfish at head of Higgins 
Gulch. Heavily timbered on south and west. 

Station mark: Brass wedge set in Portland cement in rock placed 
in the ground. 

Latitude, 44° 28' 14".85. Longitude, 103° 57' 21".35. 

~ To ;;cation- Azimuth. Back a!zimuth. Log. di.,aneo.l 
0 I II 0 I II :Meters. I 

I Lookout ............... ---· 256 02 05.88 76 07 27.60 4.0192695 
Bear Butte.---·------------ 269 00 05.92 89 22 39.78 4.6305955 
'ferry·----·-----·---·---·-· 327 19 14.76 147 24 35.05 4.2738275 

SULLIVAN, CUSTER COUNTY, SOUTH DAKOTA. 

On the southern portion of Elk Mountain Range, on flat bare end of 
ridge, 3 miles northwest of Sullivan Spring. The ridge is steep and 
rocky on the east side· and gently sloping with heavy timber on the 
west side. 

Station mark: Copper bolt in soft sandstone bed rock. 

[Latitude, 43° 35' 35".28. Longitude, 103° 59' 44".43.] 

i= To station- .Azimuth. Back azimuth . Log.d 

0 I II 0 I II Me ~ 
Alkali. .... __ . _ . _ .. _ .. _____ . 97 18 01.49 276 57 58.09 
Newcastle. ____ .. ______ .. ___ 147 43 04.51 327 32 24.27 
Elk·----------------------- 165 48 43.09 345 46 45.55 
Bear Springs ___ . _ . - _ ... _ ... 213 59 10.19 34 09 !:>3.98 
Harney _. _. ___ .. _ .. __ . __ . -. 231 11 04.76 51 30 37.92 
Bradley . __ .. _ .... -.... - - --. 302 15 28.19 122 31 02.68 

E~K, CUSTER COUN1'Y, SOUTH D.A.I(OT.A. 

4-5 
4.5 
4.1 
4.5 
4.6 
4.5 

957651 
884282 
916530 
705439 
869700 
576334 

On extreme north end of Elk Mountain Range, 1-2- miles northwest 
of Smith Ranch and about one-fourth mile east of Wyoming-South 
Dakota boundary line. Abrupt timbered slopes on west and north. 
The station is heavily timbered, and considerable cutting was done to 
obtain necessary sights. 

Station mark: Copper bolt in quartzite bed rock. 

[Latitude, 43° 43' 43".64. Longitude, 104° 02' 34".69.] 

r= To station:_ Azimuth. Back azimuth. I Log. distance. 

0 I II 0 I II :J[eters. 
.Alkali _ .. _ .. _ . __ . _ ... ____ •. 74 03 12.25 253 45 04.95 4.5646742 I Newcastle .... _·---···-----· 136 18 12.67 316 09 28.49 4.3885760 
Bear Spring···--··----·---- 237 18 24.23 57 31 06.66 4.4657756 
Sullivan-·----········----- 345 46 45.55 

I 
165 48 43.09 4.1916530 
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DEADWOOD, LAWRENCE COUNTY, SOUTH DAKOTA; ::\IE RID IAN :;\lARKS. 

The south mark is a bronze tablet cemented in a white sandstone 
post, 8 tinches square and 2z feet long, projecting 8 inches above the 
ground. The post is located near the north bend of Red Creek, about 
100 feet south of Main street extended and one-eighth of a mile above 
the planing mill. The north mark is a cross cut on a copper bolt set in 
a sandstone post, 8 inches square and 2z feet long, projecting 6 inches 
above the ground, located on the north edge of the road just west of 
Mrs. Livingston's cabin, about 500 feet north of the south mark. 

NEWCASTLE, WESTON COUNTY, WYOl\:IING. 

On a grassy ridge 3z miles northwest of Newcastle and one-half mile 
southeast of Kilpatrick Brothers' ranch. 

Station mark: Copper bolt in bed-rock limestone. 

[Latitude, 43° 53' 1611.11. Longitude, 104° 15' 11".90.] 

I To station- Azimuth. Back azimuth. Log. distance. 

0 I II 0 I II Meters. 
Alkali ............................................ 33 21 34.37 213 12 09.22 4.5225376 
Elk ...... _ ................. 316 09 28.49 136 18 12.67 4.3885760 
Sullivan ..... ____ .......... , 327 32 24. 27 147 43 05.51 I 4.5884282 

~---------------------------------~-----~ 
ALKALI, WESTON COUNTY, WYOMING. 

On a butte about 22 miles west of south from Newcastle, Wyoming, 
at beads of lVfnskrat, Robbers Roost, and Alkali creeks. It is the most 
prominent butte within 30 miles, and is well known. The surrounding 
country is treeless and barren. 

Station mark: Copper bolt in quartzite bed rock. Stone cairn 5 feet 
high over bolt. 

[Latitude, 43° 38' 13".98. Longitude, 10-1° 28 1 48".97.] E To•tatwn-

. Newcastle ...... _ ......... .. 
Elk ....................... . 
Sullivan .................. . 

Azimuth. 

213 12 09.22 
253 45 0! 95 
276 57 58.09 

Back azimuth. 

0 I 

33 21 34.37 
74 03 12.25 
97 18 01.49 

Log. UManoo.l 
Jleters. 

4.5957651 

J. 5225376 II 

4.5646742 

L----------------------------------------------------------

NEBRASKA. 

Triangulation based upon secondary points of the Missouri River 
Commission, Schmidt and Pit, was expanded southeastward by l\fr. 
George T. Hawkins, to control two atlas sheets only. 

The average closure error of the triangles is 7".5, which is considered 
sufficiently accurate, this being secondary work for the control of a 
small area. 
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SCOTT, CEDAR COUNTY. 

ln southeast i sec. 34, T. 29 N., R. 3_E., 7 miles east and 1 mile north 
(\f Coleridge, about 15 miles southeast of Hartington. 

Station mark: An iron post with brass cap marked "U.S. Geolog
ical Survey." 

(Latitude, 42° 31' 21".53. Longitude, 97° 03' 19".67.] 

To station-

Coleridge ................. . 

Cedar ............•......... 

~ook ...................... . 

Azimuth. 

0 

83 58 34.43 
109 51 59.89 
177 07 26.27 

Back azimuth. 

263 50 27.00 
289 41 28.25 
357 07 05.98 

COOK,CEDAR COUNTY. 

Log. distance. 

Meters. 

4.2190419 
4.3548988 

4.134078~ 

Ten miles east and 2 miles north o~ Hartington, in sec. 22, T. 31 N~, 
R. 3 E., on top of ridge east of Bow Creek. 

Station mark: An iron post with brass cap marked "U.S. Geological 
Survey." 

(Latitude, 42° 38' 42".28. Longitude, 97° 03' 49".67.] 

I To station- Azimutll. 1 Back azimuth. 

~~--------1------ ----

Scott ..................... . 

Coleridge ............... _ .. ' 

Cedar ..................... . 

Schmidt .................. . 

357 07 05.98 
45 49 03.10 
74 00 20.71 

129 07 04.53 

177 07 26.27 
225 41 13.39 
253 50 08.65 
308 57 14.40 

COLERIDGE, CEDAR COUNTY. 

Log. "'''"""'·I 
Meters. 

4.1340787 I 
4.3425992 
4.3312216 
4.4483105 

In sec. 7, T. 29 N., R. 2 E., about 2 miles west of the town of Cole
ridge and 7! miles nearly south of Hartington. 

Station mark: An iron post with brass cap marked "U. 1::;, Geological 
Survey." 

[Latitude, 42o 30' 24".58. Longitude, 97° 15' 20" .96.] 

To station- .Azimuth. 

·i 

Havens ..•••...••..•.....• ·I 94 01 26. 35 
Cedar . . . . . . . . . . . . . . . . . . . . . . 152 46 0-1. 76 
Cook ..................... _.I 225 41 15.39 
Scott ....................... , 263 50 27. 00 

Back azimuth. 

273 52 59.31 
332 43 40.97 
45 49 03. 10 
83 58 34.43 

Log. di•tanoe.l 
· .Meters. 

4. 2347882 I 
4.0250934 

4.3425992 I 
4.2190419 
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CEDAR, CEDAR COUNTY. 

In sec. 9, T. 30 N., R. 1 E., 2~ miles west and 22 miles south of Hart
ington, on prominent bill at the end of a high ridge. 

Station mark: An iron post with brass cap marked" U.S. Geologimtl 
Survey." 

[Latitude, 42° 351 29".83. Longitude, 97° 181 53".60.] 

To station-

'dt ·······--·-···-----Schm1 
Cook. 
Scott 
Colen 

...... -................ --- ... -- .. -

.......... -.................. -- .... --. 
· dge .................. 
18 - ..... - ................. - ....... --. 
... -...... -..... - ......... -.......... ---

........ -........ - ....... -.... -... -.. -
I Havm 

w 
e 

Azimuth. Back azimuth. 

0 I II 0 I II 

177 00 12.17 356 59 35.26 
253 50 08.65 74 00 20.71 
289 41 28.25 109 51 59.89 
332 43 40.97 152 46 0-1.76 

56 10 38.56 236 04 34.91 
120 03 48.78 299 58 12.47 
144 33 53. 09 . 324 28 38.74 

SCHMIDT, CEDAR COUN'l'Y. 

I Log. distance. 

Meters. 
4.3739282 
4.3312216 
4.3548989 
4.0250934 
4.1695262 
4.1163353 
4.2601770 

On first high ground east of Mr. Schmidt's bouse, which is 5~ miles 
southeast of ferry landing opposite Yankton, South Dakota. The sta
tion is in sec. 29, T. 33 N., R.1 E., and is one of the Missouri River Com
mission secondary points. 

Station mark: A piece of gas pipe with small triangle in the cast-
iron cap. 

[Latitude, 42° 481 15".38. Longitude, 97° 191 48".03.] i= To •taMon-

1 Pit. . . . . . . . . . . . . . .. _ . . . . ~ .. . 
Gable ............. _ . _ ..... . 
Cedar . _ . _ . _ . _____ ......... . 
Cook .. _ . _ ... ____ .. _ .... __ . _ 

Azimuth. 

0 I II 

87 10 21.79 
46 39 29.85 

356 59 35.26 
308 57 15.40 

Back azimuth. 

0 I If 

267 02 43.29 
226 34 51.82 
177 00 12.17 
129 08 04.53 

GABLE, CEDAR COUNTY. 

Log. distane~~ 
Meters. 

4.1862446 I 
4.1075505 
4.3739282 
4.4483105 

On highest point of ridge, in sec. 28, T. 32 N., R. 1 W., 9 miles south 
and 3 miles west of Yankton, South Dakota; 3 miles east, one-half mile 
sout.b, of Crofton. 

Station mark: An iron post with brass cap marked ''U.S. Geological 
Survey." 

[Latitude, 42° 431 30".25. Longitude, 97° 261 37".49.] i= To •tution-

1 Schmidt ................... . 

l ;:~~:::::::::: ::::::::::::! Pit ..•••.................... 
1 

--- j 

Azimuth. 

0 

226 34 51.82 
324 28 38.74 

5 08 42.74 
143 04 54.49 

Back azimuth. 

0 

46 39 29.85 
144 33 53.09 
185 08 20.53 
323 01 54.32 

Log. diatanoe., 

Meters. 

4.1075505 1 

4. 2601770 
3.9200530 
4.0017181 
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BOW, CEDAR COUNTY. 

On mound-shaped hill on top of ridge between Bow and Beaver 
creekt;, in NW.! sec. 20, T. 31 N., R.1 W., 10 miles west and 2 miles 
north of Hartington. · 

Station mark: An iron post with brass cap marked "U. S. Geological 
Survey." 

[Latitude, 42o 3~' 01".75. Longitude, 97° 27' 10".25.] 

To station- .Azimuth. Back azimuth. Log. uistance . 

0 I II 0 I II 11feters. 

I 
Pit ..... -....... -........... --. - .. -.-- 162 02 34.81 341 59 57.01 4.2341736 

I Gable . ____ .. ____ .. ____ . ____ 185 08 20.53 5 08 42.74 3.9200530 
Cedar .. ___ . _____ . _____ . ____ 299 58 12.47 120 03 48.78 4.1163353 
Havens .................... 3 37 46.97 183 37 19.19 4.1703727 

I 

HAVENS, CEDAR COUN'I.'Y. 

In cultivated field on hill, in sec. 5, T. 29 N., R. 1 W., one-half mile 
south of Havens post-office. 

Station mark: An iron post with brass cap marked'' U. S. Geological 
SurveJ7

." 

lLatitucle, 42° 31' 02''.95. Longitude, 97° 27' 51".31.] r= ----;.-~tat;on- .Azimuth. Back azimuth . Log.d~ 
Jleters. i 

1 Bow ..•............ _ ...... . 183 37 19.19 
236 04 34.91 

3 37 46.97 
56 10 38.56 

4.1703727 l 
Cedar .................... _. 

Coleridge . __ .... ~ ......... . 273 52 59.31 94 01 26.35 
I 

PI'I.', KNOX COUNTY. 

4.1695262 
4.2347882 

On mound-shaped hill in NW.! sec. 35, T. 33 N., R. 2 W. It is six 
miles southwest of Aten, and 4 miles north and 1 mile west of Crofton. 

This station is one of the Missouri River Commission secondary 
points. The original gas-pipe station mark bas been destroyed. 
Instrument was mounted over the point where the mark is said to have 
been. 

Station mark: An iron post with brass cai) marked ''U.S. Geolog
ical Survey." 

[Latitude, 42° 47' 50". 29. Longitude, 97° 31' 02". 84.] 

I 
To st.ation- I--.A_z_im_t_lt_.h_. ___ n_a_ck_az_im-ut_h_. _ :--L_o_g_. distanoo~ I 

o Meters. 

I Schmidt .. __ ...... __ .. __ ... 267 02 43. 29 87 10 21. 79 4. 1862446 

I ~able 323 01 54. 32 143 04 54. 49 4 0017181 

~-~---~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~~-34_1 __ 59 __ 5_7._o_1~--1-62 __ o_2._3_4_.8_1~---4--:2Mln6 I 
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HA.RTING'l'ON, CEDA.R COUNTY. 

The meridian line, 600 feet in length, is in the fair grounds, and each 
end is marked by an iron bench-mark post. 

COLORADO. 

DENVER, .A.RAP .A.HOE COUNTY; MERIDIAN MARKS. 

The meridian line is located on the east side of the Capitol grounds, 
and is 412 feet in length.. The south mark is an aluminum tablet, 
cemented in a gray granite post set 4 feet in the ground and projectir;.g 
about 3 inches above the sod. It is 41.67 feet west of the curbing 
between the street and sidewalk and a few feet southwest of the tOJ) 
step at the southeast entrance of the grounds. The north mark is a 
bronze tablet set in the northwest end of the top step at the northeast 
corner of the grounds. It is 41.54 feet west of the line of curbing 
between the sidewalk and street on Grant avenue. 

BOULDER, BOULDER COUNTY; MERIDIAN 1\'IARKS. 

This meridian line is located in the grounds conuected with the U ni
versity of Colorado. The south mark is about 12 feet west and north 
of the southeast corner of the grounds, and the north mark is in the 
obtuse angle formed by the east line and the railroad right of way, 
each mark being a bronze tablet cemented in a sandstone post 4~ feet 
in length, set so as to project 6 inches above the surface of the gronud. 

TEXAS. 

BASTROP, BAS'J.'ROP COUNTY; ::\IERIDIAN MARKS. 

The meridian marks are located in the eastern part of the court
bouse square, and approximately 350 feet distant from each other, both 
ends being dressed limestone posts 6 by 8 inches on top aud 4 feet in 
length, set 3 feet in the ground. The posts are set about 3 feet 
inside the north-south lines of the fence and about 100 feet from the 
east line, the exact point in each case being marked by the cross on 
the bronze tablet set in top of posts. 

GONZALES, GONZALES COUNTY; :i\1ERIDIAN 1\'IARKS. 

This meridian line is located in the eastern part of the court-house 
square, an<l approximately 24:0 feet in length. Both ends are marked 
by dressed-stone posts 10 inches square and 4 feet 6 inches long, set 3 
feet 4 inches in the groand, and in the top of each post a bronze tablet 
is cemented. Owing to the square being Jaid oft' at a considerable angle 
with the meridian, the li11e runs diagonally across the square. The 
south mark is nearly in tlle center of the so nth side of the square and 
about 4 feet inside the present fence line. The north mark is about 20 
feet from the northeast corner of the square and 4 feet inside the fence. 
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SEGUIN, GUADALUPE COUNTY; l\iERIDIAN 1\'l.A.RKS. 

I 
This meridian line is located in the western part of tlle court-house 

square. The line is 200 feet in length, being the extreme length of the 
side of the square. Both ends of the line are marked by split-sand
stone posts 8 by 10 inches square and 4 feet in length, set 3 feet in the 
ground. A bronze tablet is cemented in the top of each post. The 
posts are set about 3 feet im;ide of the stone base of the north-south 
lines of the iron fence around the square and about 30 fe.et from the 
west line, the exact point in .each case being the cross mark on the 
bronze tablet. 

MONTANA AND IDAHO. 

The triangulation for the Bitterroot Forest Reserve, in Montana 
and Idaho, depends upon an astronomic station at Hamilton, J\iontana, 
and upon a base line, 5.3 miles in length, measured along the branch of 
theN orthern Pacific Railroad passing through Hamilton. 

This base was expanded to the highest summits of the range on t·he 
western side of the Bitterroot Valley by J\ir. S. S. Gannett, the average 
closure error of 20 triangles in the expansion being 2".0. From these 
stations a reconnaissance triangulation was extended over the whole of 
the forest reserve by Mr. J. B. Lippincott, using a 7-inch vernier theod
olite reading to 10". 

The positions of these secondary stations are included with those of 
the primary stations, and are believed to be correct within40 or ~0 feet. 

HAMILTON ASTRONOMIC STATION, MONTANA. 

Situated on the eastern side of the railroad right of way, 50 feet east 
of the eastern rail of track and 80 feet northeast of the depot at Ham
ilton. The quarter corner between sees. 25 and 30, Rs. 20 and 21 W., 
T. oN., is distant N. 390 13' W., true bearing, 339 feet. 

Observations for time were made on three nights. Telegraphic com
parisons of time were made with the Washington Observatory, St. 
Louis, on the same nights. Prof. H. S. Pritchett was the observer at 
the Washington Observatory and J\ir. S. S. Gannett at the Hamilton 
station. · 

The resulting longitude for the Hamilton station is 114° 09' 09".40 :I: 
0".11. 

The mean latitude from 56 sets of observations is 46° 14' 53".91 ± 
0".11. . 

A meridian mark was set 2,377 feet south of pier on the section line, 
213.4 feet east of corner between sees. 31, 36, 25, and 30, T. 6 N., H. 20 W. 
I 

BITTERROOT BASE, MONTANA. 

Measured with 300-foot steel tape stretched along the top of the east
ern rail of the track of the Northern Pacific branch to Hamilton with 
a tension of 20 pounds. 
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The resulting length, when reduced to sea level and corrected for 
temperature and inclination, is 28,158.852 feet. 

WILLOW, RAY ALLI COUNTY, MONTANA. 

A station in the base expansion, situated 15 miles northeast of Hamil· 
ton, on a bald summit of the range on the eastern side of the Bitter
root Valley, and about 4,000 feet above it. It can be reached by fol
lowing up Willow Creek from Corvallis to a half-finished log cabin, 
thence up a leading spur to the station, the latter part of the way being 
through lodge-pole pines and difficult to traverse. This station can 
be used in the extension of triang-ulation in any direction excepting 
eastward. 

Station mark: A lone tree, trimmed. 

[Latitude, 46° 191 14".15. Longitude, 113° 55' 21".57.] r=- ~tation-

Daly ...................... . 37 52 02.00 217 47 48.75 4.0875630 
El Capitan ... ___ ... ___ . ___ . 46 38 13.00 226 17 46.1 4. 7018600 
South base ..... _ ... _ .... __ . 52 06 38.56 231 56 56.56 4.3401538 
Ward (2). ··---~ ........... . 59 11 33.24 238 55 53.90 4.5116330 
\Yard (1) ............... ___ . 59 20 44.57 239 05 10.47 4.5084996 
Astronomic pier ..... _ ..... . 65 41 35.41 245 31 37.08 4.2891104 
North base ................ . 74 49 03.84 254 38 55.30 4.2712508 
St. Mary ..... ·----· ........ 

1 

131 06 13.50 310 52 19.34 4.5129510 

DALY, RAVALLI COUNTY, MON'l'ANA. 

A station used only in the expansion of the base, situated 6 miles 
east of Hamilton, on land owned by Marcus Daly. It is on a rounded 
bald knob about 1,000 feet above the valley, and would be of no use in 
extending triangulation eastward, as much higher points are back of it. · 

Station mark: A bronze tablet set in shaly rock~ 

[Latitude, 46° 14' 01" .21. Longitude, 114° 01' 12" .03.) 

~--T_o_s_ta_t_io_n-______ _ 

South base ..•.•••. ____ .... . 

Ward (2) .................. . 

·Ward (1) ..... ------ ...... .. 

North base ... __ ........... . 

St. l\fary .................. . 

\Villow . _ ................. . 

Azimuth. 

0 

68 44 55.92 
71 02 12.83 
71 23 34.32 

114 19 16.11 
151 11 32.72 
217 47 48.75 

Back azimuth. 

248 39 27.36 
250 50 47.11 
251 12 13.86 
294 13 21.18 
331 01 52.82 
37 52 02.00 

L~g. distance., 

Meteri. I 
4.0199315 
4.3334344 
4.3291730 
4.0623393 
4.5495169 
4.0875631 
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SOUTH BASE, RAVALLI COUNTY, MONTANA. 

One-third of a mile south of the railro.ad station at Grantsdale, on 
prolon~"tion of railroad tang·ent and about 500 feet south of its 
extremity. Tlle station is on slightly elevated ground just_ west of an 
irrigation ditch. 

Station mark: A copper bolt 1 inch in diametAr sunk 3~ inches in a 
rock 8 inches square on top, Ret 3 feet in tbe ground. 

Reference mark: A cross cut in the top of a rock 10 feet westward 
and at right angles to tbe base line. 

[Latitude, 46° 11' 58".05. Longitude, 114° 08' 47".12.] 

~ To station- A.zimutb. Back azimuth. Log.d ~ 
=-1 0 I II 0 I II 

.Ward (1). ------------------ 73 50 35.38 253 44 43.50 
St. Mary - .. -- ....... -...... --- ---. 168 02 43.96 347 58 33.55 

North base_·--------------- 174 49 09.85 354 48 43.70 
Willow -... ---- .. ----. --- .. -- 231 5(i 56.56 52 06 38.56 
Daly .. _. __ .. ~ __ .. ____ . _____ 248 39 27.36 I 68 44 55.92 

! 

NORTH BASE, RAVALLI COUNTY, MONTANA. 

Jie 

4.0 
4.5 
3. 9' 

370748 
515850 
336308 
401538 
199315 

4.3 

'4.0 

Two miles north of Hamilton, on prolongation of the railroad tangent, 
opposite the sawmill at Riverside aud 19.5 feet south of a fence running 
east and west. 

Station mark: Bronze tablet set in a rock. 
Reference marks: Crosses cut on rocks set respectively 10 feet north, 

east, and west of the station. 

[Latitude, 46° 16' 34".89. Longitude, 114° 09' 23".33.] 

~ To station- Azimuth. Back azimuth. . Log. di•tanoe.l 
0 I II 0 I II Meters. 

Ward ( 1) . .- ... ___ . ____ . _ .. __ 39 54 25.84 219 48 59.87 4.1788528 

St. Mary------.------ ...... 165 53 52.84 345 50 08.51 4.4330820 
Willow. __ ._ .. __ . __________ 254 38 55.30 74 49 03.84 4.2712508 
Daly. __ .•.. ____ . __ . __ . _ ... _ 294 13 21.18 114 19 16.11 4.0623393 
South base. ______ .. _______ . 354 48 43.70 174 49 09.85 3.9336308 
Astronomic pier .. __ ..... __ . 354 32 02.44 174- 32 12.50 3.4-958579 

ST. MARY, RAVALLI COUNTY, :i\'lON'I'A.NA. 

Eight miles west of Stevensville. To reach the station, go to Curlew 
extension, north end of Curlew mine, and follow the ridge nearly to the 
top, then turn off' on right-hand ridge and follow !t to main dividing 
ridge, along which a trail iR plainly blazed to the la-ke, whicll is about 
12 miles north of station and 8 miles northwest of Curlew. 
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Station mark: A copper bolt in solid rock, above which is a rock 
cairn 8 feet in diameter and 10 feet high. 

[Latitude, 46° 30' 46".22. Longitude, 1140 14' 33".14.] 

r= To station~ Azimuth. Back azimuth. I Log. distance. 

c I , 0 1/ I 
~Jfeters. 

Ward (1) ................... 4 35'14,87 184 33 32.40 4.5797243 
\Yarcl (2) .............. , ..... 4 47 4-9.15 184 46 01.4-1 4.:1820774 
El Capitan ....••........... 11 54 4J.l0 191 48 04.30 4.7578320 
\Villow . -- ....... -..... - .......... ---. 310 52 19.34 131 06 13.50 4.5129510 
Daly ..••••........ _ ..... _ .. 331 01 52.82 151 11 32.72 4.5495169 

I North base ................. 345 50 08.51 165 53 52.84 4.4330820 
South base ................. 347 58 33.55 168 02 43.96 4. 5515850 I 

\V ARD (1), RAVALLI COUNTY, MONTANA. 

Six miles, air line, southwest of Grantsdale. The station is on ·the 
northern end, but about 100 :feet lower than the highest point, of the 
high mountain just north of Roaring Lion Creek. The summit extends 
northeast and southwest about one-fourth mile. 

Station mark: A copper bolt in the solid rock, above which is a rock 
cairn 5 feet in diameter at base and 10 feet in height. 

[Latitude, 46° 10' 19''.61. Longitude, 114° 16' 54". 78.] 

r= To station-

ry ······ ....•........ 
base ...••...•• __ . _ ... 

I 
St. Ma 
North 
\Villo 
Daly . 

w ........ -- ..... -- ... --- ----
.. .. .. -....... --- .. -........ --- .. 

So nth b;:tse ..........•.... - . 

Azimuth. 

0 I II 

184 33 32.40 
219 48 59.87 
239 05 10.47 
251 12 13.86 
253 44 43.50 

Back azimuth. 

0 II 

4 35 14.87 
39 54 25.84 
59 20 44.57 
71 23 34.32 
73 50 35.38 

\VARD (2), RAVALLI COUNTY, MONTANA. 

Log. di•tanoe.l 
Meters. 

4.5797243 
4.1788524 
4.5084996 
4.3291720 
4.0370748 

A second station to be used in the main scheme of triangulation was 
established on the extreme summit, about 800 feet southwest of Ward 
(1). A long ridge of easy slope leads to the station from the south
eastern side. 

Stat.ion mark: A copper bolt in the solid rock, above which is a rock 
cairn 5 feet in diameter at base and 8 feet in height. 

[Latitude, 46c 10' 1311 .32: Longitude, 114° 17' 02''.05.] 

Azimuth. Back azimuth. Log. distauce. 

0 0 Meters. r= To station

--t--I--l-l 

25 37 08.00 205 32 19.60 4.2993100 
184 46 01.41 4 47 49.15 4.5820774 I El Capitan ................ . 

St . .Mary .................. . 
238 55 53.90 59 11 33.24 4. 5116335 
250 50 47.11 71 02 12.83 4.333434-1 

\VHlow ................... 

1 
Daly ........••...........•. 
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TRAPPER, RAVALLI COUN'l'Y, MONTANA. 

[A SECONDARY STATION, NOT OCCUPIED.) 

The highest point in the Bitterroot Range, at head of Trapper Ureek. 
It is 10 miles, air line, west of .Evelyn. 

[Latitude, 45° 53' 27".3. Longitude, 114° 17' 45".2.] 

To station- Azimuth. Back azimuth. 

0 I , 0 I II 

' iVard (2) ................... 181 42 18 1 42 49 

L ill ow ··--·· ··--·· ........... 211 00 26 
I 

31 16 34 

BLUE NOSE, MONTANA-IDAHO. 

[A SECONDARY STATION.] 

Log. distance. I 
Meters. 

4.49235 

4.7466~· 

On boundary line between Ravalli County, Montana and Lemhi 
County, Idaho, 1 mile west of South Fork Pass. 

Station mark: A rock monument. 

(Latitude, 45° 28' 25".0. Longitude, 114o 21' 22".4.] 

I To station- Azimuth. Back azimuth. Log. distance. I 
0 I II 0 II Meters. 

Salmon .................... 113 22 59 293 02 28 4.60952 

Ll Capitan .........••...... 177 06 08 357 04 28 4.7748~ 

EL CAPITAN, RAVALLI COUNTY, MONTANA. 

The station is on the central chimney of the main peak. It 0an be 
reached by going up the main fork of Rock Creek about 12 miles from 
Lake Como. to a point where a creek comes in from the south over a 
series of falls about 200 feet high. Proceed upstream about 200 yards , 
above this point to a point where a blazed trail comes in from the 
south, crossing Rock Creek about 200 yards above the falls. A trail 
was cut and blazed up the south fork of Rock Creek to an elevation 
of over 6,000 feet. 

Station mark: A copper plug in solid rock. 

[Latitude, 46° 00' 31".34. Longitude, 114° 23' 42".42.] 

~ To station- Azimuth. Back azimuth. Log. distance. 

0 I II 0 I II Meters. 

St. Mary ..•..•..•••........ 191 48 04.3 11 54 41.1 4.757832 I 
Ward (2). ---~ .............. 205 32 19.6 25 37 08.0 4.299310 

Willow ... -...... -- ...... -- ......... - ..... 226 17 46.1 46 38 13.0 4.701860 
l 
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DIVIDE~ MISSOULA COUN1'Y, l\'lON1'AN.A.. 

A knoll on divide of Bitterroot Mountains. It is not the highest 
point or nearest to the State line, but it is almost cleared of timber. It 
is best reached from Heron, Montana, by the Elk Creek trail. 

Station mark: A copper bolt sunk in solid rock, above which is a 
rock cairu 3 feet i~ height and 3 feet in diameter. 

[Latitude, 47° 57' 57".51. Longitude, 116° 01' 33".08.] 

~= 
To station- A.zimuth. Back azimuth. 

Log. di'"'""·l 
0 I II 0 I II -Meters. 

; Chllco ..................... 77 47 46.64 257 25 15.62 4.5875062 I 

I 
Round Top ................. 154 34 02.58 334 24 02.60 4.5855553 
Scotchman ................. 170 18 05.87 I 350 15 33.38 4.4001417 

DIVIDE; MONT ANA-IDAHO. 

(A SECONDARY STATION.] 

On the main summit or' the Bitterroot Range, on the boundary line 
between 1\'Iontana and Idaho; 20 miles (air line) we::;t of Grantsdale. 
It can be reached from the Lost Horse Pass (camp beiug at Twin Lakes) 
by followiug the northwest face of the mountain northeast from the 
Twin Lakes to the crossing of Moose Creek; follow the creek up to 
the Meadows, and the peak then lies to the northwest, about 2,000 feet 
above the meadow. 

Station mark: A rock cairn 5 feet in diameter and 8 feet in height. 

[Latitude,46° 11' 32".1. Longitude, 114° 28' 12".2.] 

To stat.ion- A.zimuth.--~~~~-a-zi-m-ut-h.:~~~-d~stanc~ 
------------1------1------------1 

j ·ward (2) .... ·----- ......... 

~I Capitan ...... ---~~-~--~_ 

0 

279 32 28 
344 06 39 

99 40 31 
164 09 53 

GRAVE, IDAHO COUNTY, IDAHO 

(A SECONDARY STATIO X.] 

Meters. I 
4.16360 

4.3265=-.J 

Six miles by trail south of West Walton Lake. Climb the ridge west 
of the lake and follow the crest to the peak. 

Station mark: Rock cairn built over a copper bolt in the solid rock. 

[Latitude, 46° 23' 46".75 Longitude, 114° 43' 42".4.] 

________ T_o_st-at-io_n_-________ ! ____ A_z_im_u_th_. ___ 
1 

__ n_a_ck_·_az_oo_ut~~-~,-~g.M•Wmoo. I 
\ o o 1 " Meters. 

Rocky Ridge ..... __ --' .. __ .. ; 95 42 29 275 08 30 ' 4. 78088 j 
I i 

Rhodes ... __ .. .. .. .. .. .. .. .. 172 31 50 352 29 31 4. 496i0 
St. )lary ................... : 250 41 33 71 02 41 4. 59677 
'\Vard (2) .. ____ ... __ ... __ . __ 306 05 03 126 24 20 4. 62816 
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RHODES, SHOSHONE OOUN1'Y, IDAHO. 

[A SECONDARY STATION.] 

This peak can best be reached from the Lolo trail via the Lost Lakes, 
keeping the ridges to the southwest from the peak. There is a small 
lake 11 miles southwest of_ the peak, at an elevatio,n of 7 ,1~0 feet, anq 300 
feet south of a divide between North Fork and Middle Fork drainages. 

Station mark: Rock cairn over a copper bolt in the solid rock. 

[Latitude, 46° 40' 34".6. L_ongitude, 114° 46' 54".5.] 

, i= Toatation-

1 

__ _ 

I I 
J St. Mary ................... 

1 

I ~:::;-~[;;~~:::: :~:::::::::I 

Azimuth. Back azimuth. Log. distauce. 

Metef8. 

293 32 31 113 56 02 4.65464 
352 29 31 172 31 50 4.Ml670 

65 48 32 2t!5 16 47 4.78797 

SALMON, IDAHO COUN1'Y, IDAHO. 

[A SECONDAUY STATION.] 

Eight or 10 miles north of the Salmon River. It can be reached 
from a point where the Shoup trail leaves the N es Perces trail, 5 miles 
east of Little Salmon Valley or ·Meadows, by a three days' trip, begin
.ning with the Shoup trail and taking all left-hand trails. The station 
is on the we8tern end of the main summit. 

Station mark: A copper bolt in large rock, with rock monument 
above it 7· feet in diameter and 9 feet in height. 

[Latitude, 45° 37' 04".5. Longitude, 114° 5:.1' 06".1.1 

To atation- Aaimuth. Baoka;imnth. Log.diat.noe.l 
--------- -----------1-------J-

0 ' 11 Meters. 

Hump ...•............ - ..... 1 

Pilot ... - .................. -

Elk··.:··· .................. 1 

I ~~ C~pitaP. ................ . 
L_ Nose .............•.... ; 

90 38 35 
I 115 37 53 

152 04 14 
218 03 38 
293 02 28 

270 01 34 
295 00 24 
331 54 34 

38 22 34 
113 22 59 

ELK, IDAHO COUNTY, IDAHO. 

[A SECONDARY STATION.] 

4.82819 
4.87531 
4. 57124 
4.74256 
4.60952 

Twenty-one miles, air line, northeast of Elk City, but requiring three 
days' travel to reach it by way of Anderson Butte and Selwa Creek, or 
two days' travel from Little Salmon Camp on Nes Perces trail, which 
camp is three days' travel east of Elk City. The summit is a mass of 
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granite rock, 10 feet high and 20 feet in length, which comes to a l)Oint, 
though not well defined. The peak is timbered on southwest slope. 

Station mark: A copper plug stamped" U.S. G. S.," over whieb is 
a rock monument 5 feet in diameter and 4 feet in height. 

[Latitude, 45° 54' 4911 .8. Longitude, 1150 031 35".6.] 

To station- Azimuth. Back Azimuth. Log. dlstanoo. ~I 
0 I " Meters. 

The Hump ................. 57 01 28 236 34 01 4.77343 
Pilot ....... ___ ... __ .... ____ 89 19 45 268 51 52 4: 70090 
'Yard (2). ____ ... ____ •. _. __ . 244 19 41 6.! 53 12 4.82270 

El Capitan ...... _ ....... __ . 258 11 32 78 4.0 13 4.72108 

Salmon ............................ -- ..... - ... - 331 54 34 152 04 14 4.57124 

CRAG, IDAHO COUNTY, IDAHO. 

[A SECO~DARY STATIO~, NOT OCCUPIED.] 

[Lat.itude, 46° 101 42".8. Longitude, 115° 12 11".2.] 

---
Log. distanc:l To station- Azimuth. 

I 
Back azimuth. -1 

0 I II 0 I " Meters. 

' s t. ~fary ........ ____ .... _ .. 242 58 43 63 40 25 4.91783 

E l Capitan ........... ------ 28() 31 05 107 06 01 4.8147~ 

ROCKY RIDGE, SHOSHONE COUNTY, IDAHO. 

[A SECONDARY STATION.) 

Two miles by Lolo trail west from Weitus Creek, which is 16 miles 
by trail west from Bald Mountain. 

Station mark: Bronze tablet with a rock monument built above it. 
Reference mark·: A pine tree bearing 1962-0 (mag.), distant 11.5 feet. 

[Latit\lde, 46° 26' 51" .65. Longitude, 115° 30' 37" .25.] 

To station-

' Rhodes.------------ .... ----
Grave ....... :.· ............. 

1 

Azimuth. 

245 16 47 

275 08 30 

Back azimuth. 

65 48 32 

95 42 29 

THE HUMP, IDAHO COUNTY, IDAHO. 

[A SECO~"'DARY STATION~ ~OT OCCUPIED.) 

Log. distauc~l 

Jfeters. 

4. 787!~7 

4.7808~ 

Also known as Buffalo Hump. It is 15 miles. air line, southwest of 
Elk City. 
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[Latitude, 45° 371 17".1. Longitude, 115° 41' 53".7.] 

I •To station- Azimuth. Back azimuth. Log. distan~ 
0 I II 0 I II Meters. 

Elk ........................ 236 34 01 57 01 28 4.77343 

Lalmon .......... ·----· .... ---- 270 01 34 90 38 35 4.82819 
I 

PILOT KNOB, IDAHO COUNTY, IDAHO. 

[A SECONDARY STATION.] 

This station can be easily reached from the Summit House, on the 
Grangeville-Elk City road, 30 miles from Elk City. The station is on 
the southern and higher of two summits. The northern summit is a 
bold, rocky clifl', with several Rmall monuments on it; the southern one 
was partly timbered, but now is nearly cleared of timber and gives an 
extensive view in all directions. 

Station mark: A bronze tablet set in a granite bowlder 1.7 feet north 
of a lone pine tree used as a signal. 

[Latitude, 45° 54' 24".06. Longitude, 115·1 42' 25".3.] 

To station- Azimuth. Back azimuth. Log. distance. I 
0 I II 0 I <I Meters. 

lk ....... -. _. .. --- ......... 268 51 52 89 19 45 4.70090 
almon . --- ... -- .. - ... -... ----- 295 00 24 115 37 53 4.-87531 

I 

IDAHO AND WASHINGTON. 

The triangulation dependent upon the Spokane; Washington, base 
was extended eastward across northern Idaho to establish points on 
or near the Idaho-Montana boundary line, which is the thirty-ninth 
meridian west of Washington. Fifteen stations were built and nine 
occupied by Mr. E. T. Perkins, jr. 

The average error of closure of triangles is 2".9. 

SCOTCHMAN, K001'ENAI COUNTY, IDAHO. 

On the -southwestern one of three summits, about a mile west of 
Idaho-Montana boundary line and 6 miles northeast of Clarks Fork, a 
station on the Northern Pacific Railroad. It can be ascended from 
Lightning Creek by au old Indian trail-a roundabout way, though the 
ea~iest oue. 

Station mark: A copper bolt in solid rock, above which is a rock 
cairn 5 feet in diameter and 5 feet in height. 

19 GEOL, PT 1--12 
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[Latitude, 48° 11' 19".36. Longitude, 1160 04' 58".02.] 

!-= To station- Azimuth. Back azimuth. Log. distance. 

0 , , 0 I , Meteri. 

I 
Chilco ..................... 45 30 01.97 225 10 00.98 4.6724527 
Blacktail .................. 76 42 07.01 256 22 33.71 4.5246835 
Round Top ...•..........•.. 129 21 22.70 309 13 54.54 4.2047087 
Divide .................•... 350 15 33.38 170 18 05.87 4.4001417 

ROUND TOP, KOOTENAI COUN'.l'Y, IDAHO. 

Northeast of Hope, on the Sherry trail, near Hogeye Camp. The 
station is on the south end of the summit, which extends 100 yards 
north and· south. 

Station mark: A copper b6lt sunk in rock, above which is a rock 
cairn e feet in diameter and 5 feet in height. 

[Latitude, 48° 16' 47".86. Longitude, 116° 14' 58'' .88.] 

To station- Azimuth. Back azimuth. Log. distanoo.l 
0 I II 0 I , Meters. 

Chilco ......... _ ....••..••• 26 00 41.75 205 48 07.02 4. 6816159 I 

Blacktail ............•... --- 48 22 33.96 228 10 27.76 4.4305996 
Scotchma1i ...............•. 309 13 54.54 .129 21 22.70 4.2047087 
Divide ....•.....•.....• ---- 334 24 02.60 154 34 02.58 4.5855553 

BLACKTAIL, KOOTENAI COUNTY, IDAHO. 

On a bald point near the south· end of summit, near the western shore 
of Lake Pend d'Oreille and east of Cocolalla, on Northern Pacific Rail
road. It can be easily reached by trail from T. Trumbull's ranch. 

Station mark: A copper bolt sunk in the solid rock, above which is 
a cairn of rocks 5 feet in diameter and 5 feet in height. 

[Latitude, 48° 071 07".09. Longitude, 116° 31' 13".03.] 

-" r= To station- Azimuth. 

I 
Back azimuth. Log. distance. 

0 I II 

I 
0 I II Meteri. 

Chilco ...............••.••• 1 53 09.56 181 52 39.78 4.4029303 
Skalan .............•••••.•• 32 38 06.17 I 212 17 12.70 4.8158528 

Carlton ........•. ·----~ .... 63 50 44.00 I 243 24 10.03 4.6954456 
Round Top ..........•...••• 228 10 27.76 i 48 22 33.96 4.4305996 
Scotchman .....•••••••.•••• 256 22 33.71 I 76 42 07.01 4.5246835 

I 
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CHILCO, KOOTENAI COUNTY, IDAHO. 

On the soutp. end of a grassy summit south of the steamboat land
ing on Lake Pend D'Oreille, between heads of Traille River and Rausch 
Creek. It can be easily reached from Collings ranch, by Leiliug trail. 

Station mark: A copper bolt sunk in solid rock, above which is a 
rock cairn 5 feet in diameter at base and 5 feet in height. 

[Latitude, 47° 53' 28".75. Longitude, 116° 31' 53".09.] 

~ To station- Azimuth. Back azimuth. Log. distonoe.l 
0 I II 0 I II . Meters. 

Skalau ....••............... 49 06 20.29 228 45 58.75 4.6587752 
Carlton .................... 94 27 33.97 274 01 32.58 4.6416575 
Blacktail .................. 181 52 39.78 1 53 09.56 4.4029303 

I Round Top .............••.. 205 48 07.02 26 00 41.75 4.6816159 
Scotchman ................. 225 10 00.98 45 30 01.97 4.6724527 
Divide ..................... 257 25 15.62 77 47 46.64 4.58750n2 

SI\:ALAN, KOOTENAI COUNTY, IDAHO. 

Twenty miles east of Spokane, Washington, and 3 miles east of 
Washington-Idaho boundary line. The summit is a bald rocky ridge, 
and can be reached by a good trail from Dr. Dennison's ranch, on the 
east side of Skalan Creek. ' 

Station mark: A copper bolt set in the solid rock, above which is a 
rock cairn 5 feet in diameter at base and 5 feet in height. 

[Latitude, 47° 37' 19".26. Longitude, 116° 59' 23".15.] 

I 
To station- Azimuth. Back azimuth. Log. d;•tanoe.l 

0 I II 0 I II Meters. 

l\foran ................• ---- 83 38 50.36 263 25 05.73 4.3704936 
Little Baldy ............... · 110 13 20.40 289 58 08.50 4.4378494 
Carlton ..........•......... 164 08 34.00 344 02 57. 7'6 4.5378730 
Black taiL .........••..•••.. 212 17 12.70 32 38 06.17 4.8158528 
Chilco ...........•.•....... 228 45 58.75 49 06 20.29 4.6587750 

CARLTON, SPOKANE COUNTY, WASHING1'0N. 

About 35 miles by road and trail northeast of Spokane .• Washington. 
The mountain has two summits, of nearly equal height and about one
third of a mil~ apart. The station is located on the southern summit, 
which is flat and bald, but has a growth of pine and spruce trees on its 
western side. There is a good trail to station from "The Meadows." 
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Station mark: A copper bolt set in the solid rock, above which is a 
rock cairn 5 feet in diameter and 5 feet in height. 

[Latitude, 47° 55' 13".71. Longitude, 117° 06' 57".26.] 

r= To station- Azimuth. Back azimuth. Log. distance. 

0 I II 0 I II Meters. 

Little Baldy ................ 34 23 09.49 214 13 31.91 4.4589864 

I Tomkinson ................. 50 07 28.61 229 52 16.64 4.5239434 
I 

Black taiL. ____ ............. 243 24 10.03 63 50 44.00 4.6954456 I 

1-

Chilco ................. - --. 274 01 32.58 94 27 33.97 4.6416575 
Skalan .... __ .. _ ... ________ . 344 02 57.76 164 08 34.00 4.5378730 

OREGON. 

Triangulation in eastern Oregon depends upon an astronomic station 
at Baker and upon a base line 6 miles in length, measured along the 
tangent of the Oregon Railroad and Navigation Company's line 
between Baker and Haines. Five stations in the expansion of the 
base were built and occupied by Mr. S. S. Gannett. 

The average closure error of the triangles is 2".0. 

BAKER ASTRONOMIC STATION OF 1897. 

The brick pier which serves as a support for the astronomic transit 
and zenith telescope, and also as a permanent mark for the station, is 
located in the grounds of the high school at Baker, Oregon, 127.5 feet 
east of the center of the tower on the building. It is in sec. 17, T. 9 

·S., R. 40 E. 
The computed mean latitude is 440 46' 41".56. 
The lougitude was obtained by time observations and telegraphic 

exchange of clock signals with the Washil;tgton Observatory, St. Louis, 
Missouri, on August 23, 25, 26, and 27. The computed mean longitude 
is 1170 50' 09".68 west of Greenwich. 

Pro~. H. S. Pritchett was the observer at the Washington Observa
tory and Mr. S. Gannett at the Baker station. 

BAKER BASE LINE, BAKER COUNTY. 

l\feasured along the tangent of the Oregon Railroad and N a"igation 
Company's road, beginning 3 miles northwest of Baker City and con
tinuing to within 1 mile of Haines. A 300-foot steel tape was used 
under a tension of 20 pounds, and the temperature was obtained by 
reading three thermometers at each tape length. The adopted length, 
corrected for temperature and slope and reduced to sea level, is 
30,295.829 feet. 

Logarithm of length, reduced to meters, 3.9653988. 
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LONE PINE, BAKER COUNTY. 

On the highest one of several bare bills about 5 miles ESE. of Baker. 
It can be reached by following the Virtue road about. 3 miles, thence 
up a ridge to the Lone Pine Gulch, thence to the head of the gulch, 
thence northward and westward to the highest summit. 

Station mark: A copper bolt in volcanic rock, above which a rock 
cairn 4 feet in height was erected. 

[Latitude, 44° 451 14".47. Longitude, 117° 44' 27".19.] 

~ To station- .Azimuth. I Back azimuth. Log. distance. 

I I 0 I II 0 I II Meters. 

I 
Elkhorn ................... 103 24 55.76 

I 
283 10 46.04 4.4353987 

I South base ................. 126 06 19.48 306 00 35.64 4.1229244 

North base ................. 137 01 32.94 316 53 32.93 4.3407735 

Magpie ................ -~-- 165 49 38.56 345 46 47.72 4.3362935 

1\i.AGPIE, BAKER COUN'l'Y. 

On the highest summit of a bare ridge 10 miles NNE. of Baker. A 
wagon road runs to foot of ridge on southwest side. 

Station mark: A copper bolt in solid rock. 

I 

I 

[Latitude, 44° 56' 35". 71. Longitude, 117° 48' 29" .44.] 

I------ Log. diotan~•·i 

4~~~;:~34 I 

To station- .Azimuth. I Back azimuth. 

0 I II 0 I II 

South base ................. 22 13 40.57 202 10 47.10 

Elkhorn .................... 55 11 46.33 235 00 26.13 • 
North base .......... - ...... 62 31 48.00 242 26 38.25 

Lone Pine ...... ------ ...... 345 46 47.72 165 49 38.56 

BAKER HIGH SCIIOOL, BAKER COUNTY. 

4. 4116290 

4.0353371 I 

4.3362935 

The peak of the tower on the building was connected by direct 
measurement with the astronomic pier, and by triangulation with sta
tions in the base expansion. 

[Latitude, 44° 46' 41".56. Longitude, 117° 50' 11".45.] 

! To station- .Azimuth. Back azimuth . I Log. distance. I 
I I I 

I 

0 I II 0 I " M•tm. I 
Elkhorn .. d •••••• ___ •••••••• 100 46 57.01 280 36 49.65 4.2851940 

j 
South base .. 1 .. .... __ ...... 148 20 30.94 328 18 49.60 3. 779585~ 
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SOUTH BASE, BAKER COUNTY. 

Three miles northward from Baker City, one-half mile north of corner 
of Ts. 8 and 9 S., Rs. 39 and 40 E., on the eastern side of the railroad 
right of way, 3,302 feet south of mile post·353. 
· Station mark: Cross cut on bronze tablet set in top of stone ·post 
12 by 12 by 36 inches. 

Reference mar}rs: First, srua11 hole drilled in top of dressed-stone 
post set on fence line 13 feet east of geodetic point. Second, a cross 
cut in top of dressed-stone post set 9.20 feet west of geodetic point. 

[Latitude, 44° 49' 27".53. Longitude, 117° 52' 35".26.] 

To station- I Azimuth. Back azimuth. Log. distance. 

84 29 03.31 264 20 37.07 

152 43 48.00 332 41 31.98 

202 10 47.10 22 13 40.57 

306 00 35.64 126 06 19.48 
I 

~----·----------------~----------~----------~-----~ 

NORTH BASE, BAKER COUNTY. 

Nine miles north of Baker City, 1 mile south of Haines, on the east
ern side of railroad right of way, and 614 feet north of mile post 348, 
155.3 feet south of an east-west fence. 

Station mark: Cross cut on bronze tablet set in top of stone post 
12 by 12 by 36 inches. 

Reference marks: ]'irst, .a cross cut on a stone post set on the fence 
line 12.80 feet east of geodetic point. Second, a cross cut on a stone 
post set 7.io feet west of geodetic point. 

[Latitude, 44° 53' 53".38. Longitude, 117° 55' 48".10.] 

To station- Azimuth. Back azimuth. Log. distance. 

0 I 

Elkhorn . . . . . . . . . . . . . . . . . . . 49 51 01. 71 

:Magpie . . . . . . . . . . . . . . . . . . . . 242 26 38. 25 , 

Lone Pine. . . . . . . . . . . . . . . . . . 316 53 32. 93 

South base ................. ' 333 41 31.98 

229 44 51.13 

62 31 48.00 

137 01 32. 94 . 
I 

152 43 48. 00 I 

ELKHORN, BAKER COUN1.'Y. 

Meters. 

4.1791269 

4.03533il 

4.3407735 

3.9653988 

On the highest peak of the range 12 miles west of Baker. It can be 
reached ·by following a wood road up Marble Creek past the limekiln to 
the summit of the range, thence northwestward along the crest 3 miles 
to the peak. 

Station mark: A copper bolt in flint rock. 
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[Latitude, 44,0 48' 37".53. Longitude, 118° 04' 33".51.] 

1- To station- Azimuth. Back azimuth. Log. distance. 

-
0 I II 0 I II Meters. 

I 
North base ................. 229 44 51. 13 49 51 01.71 4.1791269 

Magp\e .. ·: ... ....... -....... 235 00 26.13 55 11 46.33 4.4116290 

South base ................. 264 20 37.07 84 29 03.31 4. 2002123 

Lone Pine .................. 283 10 46.04 103 24 55.76 4.4353987 

BAKER, BAK~R COUNTY; MERIDIAN MARKS. 

The meridian line, 545 feet in length, was established at Baker with 
the astronomic transit, the south mark being the astronomic pier located 
in the grounds of the High School, 127.5 feet east of the tower on the 
school building. The north mark is a dressed stone, 12 by 12 by 36 
inches, set on the north curb line of the street 545 feet north of the 
astronomic ·pier. A cross cut on ·a United States Geological Survey 
bronze bench-mark tablet marks the exact oint in each casE.. 

UTAH. 

This work starts from a line of the United State~ Coast and Geodetic 
Survey transcontinental belt, Deseret-Nebo, extends in a northeasterly 
direction, and is to give locations for the survey of the Uinta Forest 
Reserve. Ten stations were· occupied and 15 triangles closed, the 
average closure error being 2".57. 

A few secondary points were sighted in Utah near the sol.1thwest 
corner of Wyoming. The corner stone was also located by a secondary 
triangle. All the field work was by Mr. H. L. Baldwin, jr. 

PORCUPINE, SUMJ\-IIT COUNTY. 

On the large mountain, 3 miles west of the southwest corner of 
Wyomiltg. 

Station mark:. Copper bolt stamped "U.S. G. S." 
Reference niark: A rock monument at a distance of 14.95 feet; true 

azimuth from station, 780. 

[Latitude, 41° 01' 00".17. Longitude, 111° 06' 40".87.] 

I To station- ___ A __ z_im-ut_h_. __ B_ac_k_a_zi_m_u_th_._
1 
__ L_o"'_"·_di•tance.l 

~- o , JJ:J"eters. 

I Kamas ..................... ~ 113154.18 19128 28.47 4.5674578 1 

Clayto~ .................... 

1 

38 46 11. 15 218 28 33. 86 4. 7836258 I 

Wansh1p................... 59 59 13.09 239 44 40.67 4. 5565128 
_I 
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CURRANT CREEK PEAK, W A.SATOR COUNTY. 

On the west boundary line of the Indian reservation and about 18 
miles south of east of Heber. 

Station mark: A drill hole 4 inches deep and linch in dia_meter in a 
hard granite rock on summit. 

[Latitude, 40° 22' 36".33. Longitude, 111° 101 32".87.] 

I To station- Azimuth. Back azimuth. Log. distan:l 

I 
0 I II 0 I II Meters. : 

Spanish Fork.·----- ____ ---- 43 OJ. 51.17 222 51 10.91 4.6439457 I 
Timpanogos ....... ---- .... 91 09 28.06 270 51 31.67 4.5932756 

I Clayton ........... _ ... __ ... 125 58 56.60 305 43 56.80 4.6050598 

I 
\V anshi p _ ... _ .. _ ... _ ... _ . _ • 154- 05 42. 95 333 53 47.20 4.7704878 

Lamas . _ .........•••.... _ .. 176 49 16.43 356 48 22.83 4.543~206 

I 

KAMAS, SUMMIT COU:NTY. 

This station is on a peak of the same name, about 2 miles north and 
4 miles east of the town of Kamas. 

Station mark: A copper bolt set in a sandstone rock and stamped 
"U. S. G. S." 

Reference point: An arrow head cut in a large sandstone rock; true 
azimuth from station being 333° 6'; distance, 11.33 feet. 

[Latitude, 40° 41' 26".80. Longitude, 111° 11' 55".35.] 

I To station- Azimuth. Back azimuth. Log. distance. 

I 0 I II 0 I II Meters. 

Spanish Fork Peak .. _ .. _--- 22 45 45.04 202 32 55.57 4.8616176 

Timpanogos ................ 47 32 07.45 227 15 01.19 4.7032009 

Clayton ............ _ ....• _. 69 54 23.64 249 40 14.68 4.5137415 

\Vanship .. -.... ---- .. --- ---- 127 18 20.76 307 07 16.58 4.4763859 

Porcupine .. -- .. -.- ..... ----1 191 28 28.47 11 31 54.18 4.5674578 I 
Currant Creek Peak ..... _ •. I 356 48 22.83 176 49 16.43 4. 5431206 I 

I 

WA.NSHIP, ON BOUNDARY LINE BETWEEN SUMMI'l' AND MORGAN 

OOUN'l'IES. 

On the highest mountain, about 4 miles northwest from Wanship rail
road station. 

Station mark: Copper bolt in solid rock. 
Reference mark: A rock cairn distant 5.4 feet; true azimuth from 

station being 19SO. 
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[Latitude, 40c 51' 14". Longitnde, 111° 28' 52".38.] 

r= To station- Azimuth. Back azimuth. Log. disiance. 

I 0 I II 0 I II \Meters. 

I 
Clayton .. ____ . ____ ... ______ 12 54 39.25 192 51 32.37 4.4792661 

I Porcupine .. __________ .. ____ 239 44 40.67 59 59 13.09 4.5565128 

Kamas---- ___ .·----·.------ 307 07 16.58 127 18 20.76 4.4763859 
Currant Creek .. ______ .... __ 333 53 47.20 154 05 42.95 4.7704878 

SPANISH FORK PEAK, UTAH COUNTY. 

This station is on a peak of the same name, northeast of Denver and 
Rio Grande Railway and about 8 miles southeast of Springfield. 

Station mark: "U. S. G. S." iron post set 22- feet deep in the loose 
rock. 

Reference mark: .A rock monument 6 feet in diameter and 6 feet high, 
at a distance of 10.3 feet from triangulation station, the true azimuth 
from it being 134° 55' .. 

[Latitude, 40° 051 11".26. Longitude, 111° 31' 42".85.] 

To station-

. -- .. - ........... - ... --- .. ----. Nebo . 

Deser 

Timpa 

et .. ___ . ____ --- --· ---. 
nogos. ____ . _ . __ . _____ 

I Kaw~ s. ------ ---· ·----- ----
ut Creek .. _____ . _____ 

Azimuth. 

0 I II 

33 36 02.65 
114 10 46.01 
164 20 02.68 
202 32 55.57 
222 51 10.91 

Back azimuth. Log. distance. 

0 I II Metus. 

213 26 50.91 4.5674370 
293 28 09.40 5.0092105 
344 15 49.80 4.5340190 
22 45 45.04 4.8616176 
43 04 51. 17 4-.6439457 

CLAYTON PEAK, AT CORNER OF SUMMIT, SALT LAKE, AND WA8A'L'CH 

COUNTIES. 

On a mountain of the same name, about 6 miles southwest of Park City. 
Station mark: A copper bolt set in a granite rock near the highest 

point. 
[Latitud'-3, 40° 35' 21".23. Longitude, 111° 33' 38".83.] 

r= To station- .Azimuth. Back azimuth . I 
Log. d;•t~oo.l 

0 I , 0 I ,, Meters. 

Timpanogos ·---~- ·---·· ---- 15 50 36.78 195 47 37.89 4.3766688 
'Vanship ..... ---- ____ ...... 192 51 32.37 12 54 39.25 4.4792661 
Porcupine .... ---- ...... ---- 218 28 33.86 38 46 11. 15 4.7836258 
Kamas .. - . ___ . __ ....... __ .. 249 40 14.68 69 54 23.64 4.5137425 

I Currant Creek ___ . _ ... ______ 305 43 56.80 125 58 56.60 4-.6050598 
I 
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TIMPANOGOS, UTA.H COUNTY. 

On the southeast part of peak of the same name. The lower point 
was selected as being more accessible. The mountain is best ascended 
along a ridge leading up the east side of Dry Canyon. 

Station mark: A drill hole 1 inch in diameter and 1 inch deep in a 
large sandstone rock. 

Reference mark: A rock cairn 4 feet in diameter and 6 feet high at a 
distance of 4.93 feet, true azimuth from it being 38° 3'. 

[Latitude, 40° 22' 58".69. Longitude, 111° 38' 14".35.] 

To station- Azimuth. I Back azimuth. Log. distance. 

0 I II 0 I II Meters. 
N e bo ............... _ ....... 9 54 27.75 189 49 26.46 4.8107074 
Deseret ....... ___ ... _ ...... 95 59 19.23 275 20 48.74 4.9264367 
Clayton ......... _ ... __ ..... 

1 

195 47 37.89 15 50 36.78 4.3766688 

1\:amas. ·----- ...... -------- 227 15 01.19 47 32 07.45 4.7032009 
270 51 31.67 91 09 28.06 4.5932756 

I 

I 

I 

I 
I 
I Curr~nt Creek. ____ ....... --~ 

Spamsh Fork .............. 344 15 49.80 164 20 02.68 4.5340190 
I _j 

NEBO, UNITED STATES COAST AND GEODETIC SURVEY STATION, JUAB 
COUN1l'Y. 

On mountain of same name, about 8 miles nearly north of Nephi. 
Station mark: A copper bolt in the solid rock. 
Reference mark: A rock monument 6 feet high and 6 feet base; dis

tant 5.8 feet and at an azimuth of 87° 30' from station mark. 

[Latitude, 39° 481 32".92. Longitude, 111° 46' 02".13.] r= . To "at;on- . i 

I Deseret ........... --· .. - -·. 

Azimuth. Back azimuth. Log. distance. 

MPters. 
134 47 21.89 314 14 06.52 5. 0118781 

Timpanogos .......... ·----- 189 49 26.46 9 54
1

27.75 4. 8107074 
Spanish Fork Peak . __ ... ___ . 213 26 50.91 33 36 02.65 4.5674370 

DESERET l">EAIC, UNITED S'l'A'I.'ES COAST AND GEODETIC SURVEY 
ST.A.'I.'ION, TOOELE COUNTY. 

On highest peak of the Onaqui }\fountains. 
Station mark: .A. copper bolt in solid rock, over which is a rock cairn 

7 feet high and 6 feet base. 

[Latitude, 40° 27' 29".00. Longitude, 112° 37' 37".70.J 

I 
1-------
! Timpanogos .. _. _ ..... _ ... _. 

To station-

Spanish Fork Peak ...... __ . 
Xebo .. ____ ------------.----

Azimutth. 

0 

275 20 48.74 
293 28 09.40 I 

314 14 06.52 

Back azimuth. Log. distance. 

0 .Jfeters. 
95 59 19.23 4.926!367 

11! 10 46.01 5.0092105 
13-i 4-7 21.89 5.0118781 



TRIANGULATION AND SPIRIT LEVELING. 187 

COAL VILLE, SUMMIT COUNTY; MERIDIAN MARKS. 

The south end of the meridian line is located about 75 feet 13ast of the 
public road, on the hillside, and about 150 yards southeast of the court-· 
house building, and is marked by a sandstone post set 3 feet in the 
ground projecting 18 inches. The north end is a bronze tablet set in a 
sandstone post projecting about 6 inches above the ground, and is about 
762 feet north of the south end. It is located near the wire fence on 
the west side of the road. 

PROVO, UTAH COUNTf; MERIDIAN MARKS. 

This meridian line is located in the grounds to the east of the court
house. The south end is marked by a copper bolt in the saiulstone 
post set near the southeast corner of the square, and the north end is 
marked by the iron bench-mark post of the United States Geological 
Survey. This post is 2 feet south of the diagonal walk leading from 
the court-house door to the northeast entrance of the grounds. 

TOOELE, TOOELE COUNTY; MERIDIAN MARKS. 

The meridian line is located on the three lots belonging to the county, 
and which it is intended shall at a future. time be used for a court-house 
site. This line is within a few feet of the west or front line of the lots, 
and the ends are near the extreme edges of the lots, the leugth of line 
being only 206 feet. Each end is marked by a copper holt set in a 
dressed-stone post. 

HEBER, WASATCH COUNTY; MERIDIAN MARKS. 

This meridian line is )ocated in the court-house grounds. The south 
end of the line is marked by a sandstone post 18 inches above the 
ground, in which is set a bronze tablet. The north end is marked by 
an iron bench-mark post set 36 inches in the ground on the church 
property and near the nort.h side thereof. 

SAVl' LAKE CITY, SALT LAKE COUNTY; MERIDIAN MARKS. 

The meridian line is located on the grounds surrounding the city and 
county building. The south mark is a cross on a bronze tablet in the 
top of a sandstone post 5 feet in length and 12 inches square set so as 
to project about 4 inches above the surface of the ground at a point a 
few feet north of the east-west gravel walk at the south side of the 
grounds and about 50 feet east of the west line of the block. 

·The 11orth mark is similar to the south one, but is situated about 4() 

feet south of the east-west gravel walk at the south side of the grounds 
and about 2 feet south of the diagonal walk from the eorner of the 
square.to the west end of the building. 
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NEPHI, JUAB COUNTY; MERIDIAN MARKS. 

The meridian line is located near the east side of the public square, 
situated near the north end of the town. The south end is marked by 
a bronze tablet set in a sandstone post 3 feet in the ground and project
ing about 6 inches above the surface. The post is in the street, about 
2 feet south of the ditch at the edge of the sidewalk near the southeast 
gate of the square. The north mark is a copper bolt set in a white 
sandstone block 17 feet south of the north line of the square. The 
approximate distance between the marks is 430 feet. 

SOUTHERN CALIFORNIA. 

Control for the Fernando and T~junga quadrangles, in southern Cali
fornia, was obtained by Mr. S. S. Gannett, who extended triangulation 
from the Coast aud Geodetic Survey stations San Juan and Southeast 
Base northwestward 50 miles, 7 stations being occupied. 

The average closure error of the triangles is 1".79. 

SAN JUAN, ON BOUNDARY LINE BETWEEN ORANGE AND SAN BER
NARDINO COUNTIES • 

.A Coast and Geodeti9 Survey station on the highest point of the 
first cluster of bills west of the Santa Ana River and south of Chino. 

Station mark: A hole drilled in .a stone and filled with lead, above 
which is erected a stone and cement pier 3 feet in diameter and 3 feet 
in height, serving also as a county-line monument. 

[Latitude, 33° 54' 43".90. Lougitude, 117° 44' 21".09.] 

To station- Azimuth. Back azimuth. l Log. distance. 
I 

:l 
I 

c I II 0 I II Meten. 
outheast base ____ . __ . _ ... _ 54 40 32.61 234 33 43.18 4.3650185 
V or kmau · .. _ .. __ . _ . _ .. _____ 109 31 03.03 289 22 10.68 4.4142424 

an Gabriel ...... ---··----· 137 47 28.61 317 35 21.55 4.6939479 
I 

I 
:J 

SOU'l'HEAST BASE, J,OS ANGELES COUNTY • 

.A Coast. and Geodetic Survey station about 100 meters west of the 
main road from Anaheim to Garden Grove and about 1 mile from the 
last-named place. 

Station mark: A small hole in the silver core of a copper bolt, set in 
a granite block, 20 inches square, which is set in the brick fouudation 
of the pier. A tower 14 feet square at the base and 40 feet high was 
erected around the brick pier. 

[Latitude, 33° 47' 28".38. Longitude, 117° 56' 36".08.] 

.Azimuth. l To station- I 
I -----

workman ... -- .. ----. ·-----1 
San Juan .... __ .. _ ........ . 

I 

165 ·15 19. 77 
23! 33 -13.18 

Back azimuth . Log. Distan:l , ___________ , 
34?i 43 18.10 
5! 40 32.61 

Meters. 
4.3571785 
4.3650185 
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"WORKMAN, LOS ANGELES COUNTY. 

On the highest point of a cluster of hills lying directly between the 
to'Yns of Whittier and Puente. It can be reached with a wagon from 
Whittier by following a wagou road up the canyon to the upper reser
voir,'thence on horseback to the head of the canyon and along the 
divide eastward to the station. 

Station mark: A glass bottle, neck upward, about 1 foot below sur
face of ground. 

[Latitude, 33° 59' 24".35. Longitude, 118° 00' 14".29.] 

I 
To station- Azimuth. Back azimuth. Log. di•tanee.l 

0 I II 0 I II Meters. 

I 
Cohuenga ................ _ ........... 118 29 36.04 298 18 45.01 4.5300320 I 

i San Gabriel---------· .......... 162 28 43.40 342 25 30.25 4.4664643 
San Juan .............................. 289 22 10.68 109 31 03.03 4.4142424 
Southeast base ...................... 345 43 18.10 165 45 19.77 4.3571785 

I 

SAN GABRIEL, l~OS ANGELES COUNTY. 

Fifteen miles, air line, northeast of Los Angeles. To reach the sta
tion go to the Alpine Tavern, Mount Lowe, by rail; thence to the foot 
of the peak by trail, then climb 1,000 feet elevation through ~rush and 
over loose stones. 

Station mark: A rock monument 5 feet in diameter and 6 feet in 
height. 

[Latitude, 340 14' 30" .19. Longitude, 118° 05' 58'' .68.] 

To station- Azimuth. Back azimuth. Log. distance. 

I 0 I II 0 I II Mete-rB. 

Cohnenga ........ -........ ------ 60 41 08.29 240 33 28.66 4.3808679 
Fernando ......................... 111 43 45.00 29~ 32 33.79 4.5155083 
Gleason ............................ 153 46 31.18 333 43 50.65 4.2166176 
O'Dell ................. _ ............. 159 25 09.97 339 20 32.83 4.5510244 
San Juan ................................. 317 35 21.55 137 47 28.61 4.6939479 
'V or kman ..................... ___ ... 342 25 30.25 162 28 43.40 4.4664643 

GLEASON, LOS ANGELES COUNTY. 

About 6 miles, air line, south of Acton. The summit is a long :Bat 
ridge covered with a scatteriug growt)l of large pine trees. The station 
is located on nearly the highest point of summit. It can be reached 
from_ Acton by wagon road 5 miles to foot of mountain, thence by a 
well-graded mining trail 5 miles to station. 
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Station marks: A copper bolt 1 foot below surface of ground, above 
which is a pile of rocks 3 feet in diameter and 3 feet in height. 

[Latitude, 34° 22' 29".54. Longitude, 118° 10' 43".48.] 

To station- Azimuth. Back azimuth. 

--
0 I II I 0 I II 

Fernando .... _ .. _ . __ .. _ .••. 83 27 23.78 263 18 52.18 
O'Dell _- ... - - . __ .. ____ .. - __ 164 12 05.70 344 10 08.58 
San Gabriel ..... _ ..... __ ... 333 43 50.65 153 46 31.18 

O'DELL, LOS ANGELES COUNTY. 

Log. 

.Jfe 

distanoe.l 
tera. I 

4.3 

4.2 

4.2 

676701 I 

~3~51 
166176 

Six miles NNW. of Acton. The station is on the western end of a 
long flat ridge 1~ miles NNW. of l\fr. O'Dell's house. The ridge is 
nearly free from brush . 
. Station mark: A copper bolt sunk in the solid outcropping ledge, 

above. which is a rock cairn 8 feet in diameter and 8 feet in height. 

[Latitude, 34° 32' 30".49. Longitude, 118° 14' 08".98.] 

To station- Azimuth. Back azimuth. Log. distance. I 
I 
I 

0 I II 0 I II Meters. 

Fernando .. ___ .. ___ .... _ ... 40 12 54.37 220 06 17.92 4.4431714 
I San Gabriel . _ .. _ .. _. _ .. __ .. 339 20 32.83 159 25 09.77 4.5510244 

I Gleason .. ___ .. __ . ___ .. ___ •. I 
L 

344 10 08.58 164 12 05.70 4.284338~ 

COHUENGA, LOS ANGELES COUN1'Y. 

A well-known mountain 9 miles by road and trail northwest of the 
city of Los Angeles, 1 mile east of Cohuenga Pass. A trail starts up 
the mountain from tl1e ranch o·f lVIr. Cruz; by which a horse can be taken 
nearly to the station,. 

Station mark: Spikes driven into a bole drilled in the sandstone 
rock, above which is a rock monument 6 feet in diameter at base and 
6 feet in height. 

[Latitude, 34° 08' 07".50. Longitude, 118° 19' 36".66.] 

I 

I 
To station- Azimuth. Back azimuth. Log. distance. 

I 
0 I II 0 I II Meters. I 

I Fernando •......•••.•.•...• 158 13 33.78 338 10 03.76 4.4101782 I 
San Gabriel .....•••••.••••• 240 33 28.66 60 41 08.29 4.3808679 

I i 
\Vorkman ...••..•••••..•••• 298 18 45.01 118 29 36.04 4.5300320 
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FERNANDO, LOS .ANGELES COUN~'Y. 

On the western end of the highest ridge, about 6 miles north-north
east of Fernando. It can ·be reached by following the trail which· 
starts f'rom the house of Jack Hendrickson and crosses the divide 2 
miles west of station. 

Station mark: "U.S. G. S." bronze tablet set in sand rock, above 
which is a rock monument 6 feet in diameter at base and 7 feet in 
height. 

[Latitude, 34° 21' 02".37. Longitude, 118° 25' 49".90. 

!= To station-

I 
O'Del 

Gleas 
1 ------. ------ ---- . -.-
on---- .... ---- ........ 

I ~a~ G 
abrieL. __ ..... _ ... __ . 

L:: nga ... _ .... __ ....... _ 

Azimuth. 

0 I II 

220 06 17.92 
263 18 52.18 
291 32 33.79 
338 10 03.76 

\ 

Back azimuth. Log. distance. 

0 I II Meters. 

40 12 54.37. 4.4431714 
83 27 23.78 4.3676701 

111 43 45.00 4.5155083 
158 13 33.78 4.4101782 

LOS ANGELES, LOS .ANGELES COUNTY; MERIDIAN MARKS. 

I 

The true bearing of Broadway, between the city hall and courthouse, 
at Los Angeles was determined by observations on Polaris. The city
hall mark is a bronze tablet in a granite post, 6 by 6 by 36 inches, set 
flush with the surface of the cement sidewalk in front of the tower on 
the building, 40 inches inside the curb. The tablet is stamped "Azi
muth 2170 54' 20"." The court-house mark is similar to that at the city 
hall, and is set just north of the driveway entrance to the court-house 
yard, 40 inches from the curb. The tablet is stamped ''Azimuth 370 
54' 26"." 

SPIRIT LEVELING. 

In connection with the topographic surveying executed in the various 
sections during the last field season careful spirit leveling was con
tinued in the manner described in the last annual report.1 A few 
minor changes have been made in the manner of recording and mark
ing bench marks, required by act of Congress, and these are described 
below. The bench marks listed hereafter were established in connec
tion with field work executed since the close of the la~t annual report, 
and in many localities this field work was in progress during the entire 
winter of 1897-98, and the final results have not all reached this office 
at the close of the present fiscal year. Only su~h, therefore, as have 
been finally completed and adjusted are published here. 

As explained in the last annual report, changes of datum are of fre
quent occurrence during the progress of this work, the result of better 

1 Eighteenth Ann. Rept. U.S. Geol. Survey, Part!, 1897, pp. 225-235. 
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connections with mean sea level in various portious of the country. 
As a consequence, the elevations above mean sea level published in 
the last annual report have in some cases been corrected aud state
ments of this fact are published in the accompauyiug list iu the 
descriptions preceding· various lists for the several localities of work 
aud immediately following the State names. 

The practice of stamping an initial datum letter or name on the 
bench marks has been continued as inaugurated toward the close of 
last season, and having been found entirely satisfactory will be con
tinued in the future. Thus on the tablets and bench-mark posts there 
is stamped an initial letter which refers to the datum on which the 
leveling in that region is based, and following the datum letter there is 
stamped the elevation above mean sea level to the nearest foot. When 
in the course of further extension of leveling a better height of this 
datum is determined, such datum is abandoned and a new one selected 
in the neighborhood. Thereafter future bench marks are stamped with 
the new datum letter, so tha.t it may be understood that there is a dif
ference between the mean sea level on which this new datum rests and 
that on which the datum previously selected for this locality is based. 

LOCALITIES OF 1VORK, ETC. 

The following table shows the distribution of the leveling parties, 
localities of work, lengths of closed circuits in miles with their closure 
errors in feet, and names of levelmeu. 

Localities of work, lengths of closed cil'cuits, closm·(j errors, and let·elmen. 

fsmw Datum. 

ATLANTIC SEC-

TION. 

New York .. ------ Brockport.------

Do·----- ..... Salamanca ... _ .. 

Do ...•...... ·\ Syracuse ........ 

~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ! 
I I 

Do ........... 1 Remsen.-·-----·~ 
Do------ ..... \Villetts Point ... 
Do ...•....... · ..... do ... _ •..... 

! I 

New Hampshire--~ Peterboro ....... 
1 Do ...... ____ T .... do _ .. _ ... _ .. 

Do ••.•.... _.. Whitefield ...•.. i 

Do . . . . . . . . . . . . .... do .......... i 

~far~=~~-:::::::: -~-~~::·.~-~~:::::I 
'Vest Virginia.... Charleston ..... . 

I 

Le~rb 
circuit. 

Miles. 

29 
33 
37 
48 
57 
32 
21 
31 
38 
33 
29 
25 
25 
40 

100 

I 

I 

Closure 
error. 

Feet. 

0.203 
0.142 
0.:>21 
0.343 
0.323 
0.247 
0.010 
0.032 
0.034 
0.585 
0.065 
0.042 
0.207 
0.003 
0.648 

i 
I 
I 

I 
I 

Levelmen. 

E. L. McNair. 

Do. 

Clark Brown. 

Do. 

Do. 

E. L. McNair. 

Clark Brown. 

Do. 

W. R. Harper. 

Do. 

Do. 

Do. 

H. 'Vood. 
Do. 

Do. 

I 
I 

j 

! 
I 
I 

i 
I 
I 
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Localities of 1vork, lengths of closed circnits, clos111'e errm·s, and level?nen-Con_t'd. 

Datum. Le~fth ,~ Closure Levelme~ 
circuit.. error. m. I 

1------1---~---1------j 

ATLANTIC SEC

'fiOX-cont'd. 
I 

'Vest. Virginia. ... -I Charleston .. __ .. 

Ohio .. ____ ....... i Ironton ......... i 
I 

Do ..... ------ •.... do .... ···---
Do ................ do ......... . 
Do •... __ . . . . . . __ . _flo __ .•• _ •••• 

Do _ . . . . . . . . . . . .... do ... _ •..... 

Georgia. . .. • .. .. . . Blue Ridge ...... 

CI<:NTRAL SEC

TIOX. 

North Da.lwtn. .... Jamestown ..... . 

Do . . . . . . . . . . . . .... do ......... . 

Do ............. __ . do ......... . 

South Dakota.... Y::ml(tou ...... .. 

Do ................ do---- ..... . 
Do __ ........ . .... do ..... _ ... . 

Minnesot.a - Wis- ·wyoming _ ..... . 

cousin. 

Do ........... , ..... do .•........ 
Do ....... ____ ! ____ .do ......... . 

~: ~ ~ ~ ~ ~ ~: ~ ~ ~ J ~ ~ ~ ~ ~: ~::::: ~ ~: ~ 
I 

Do ....... ____ ' ____ .do ____ ------

Do ....... ----!-----do------ ___ _ 

Illinois. _ ......... , Chicago. _ ...... _ 

Do ................. do ...... ___ _ 

Do ........... i ..... do ---------
' Do ................ do ......... . 

Indiana. ............... do ___ ...... . 

Iowa.- \Visconsin _ _ Dubuqnt: .... __ .. 

Do ................ do ...... ___ _ 

Do ................ do ......... . 

Do ................ do ......... . 

Nebrasha ........ , Sidney ......... . 
Do ___________ : _____ do ......... . 

Do ..........• ~~---- do ......... . 

Do_ .......•.•..... do ......... . 

I ~o . . . . . . . . . . • . .... do ......... . 

Lo ....... ----~-----do----------

19 GEOL, PT 1--13 

llfiles. 

87 
51 

87 
57 
50 
75 
50 

89 
18 

92 

3-1 
53 
80 
36 

21 

21 
17 
17 
12 
G5 
4-0 
40 
33 
25 
30 
49 
44 
,!4 

64 
72-

5-1 

47 
86 
87 

150 

I 

I 

I 

Feet. 

1.1o8 H. vVoo1l. 

0. 077 E. L. MeN air aml 

0.004 
0.264 
0.040 
0.224 
0.136 

1.103 
0.033 
0.467 
0.313 I 

0.257 
0.379 
0.268 

0.734: 
0.078 
0.078 
0.069 
0.004: 
0.079 

•o.o99 

0.100 . 

0. 44. 
0. 35. 
0.123 
0.038 
0.025 
O.lOG 
0.728 
0.05G 
0.079 
0.227 
0.113 
0.060 
0.525 

1\I. l\f. Gillett. 

E. L.l\IcNair. 

Do. 

Do. 

Do. 

T. S. Ma.ultlin,jr. 

Alfred Tyler 

Do. 

Do. 

Do. 

Do. 

Do. 

S. P. Connor. 

Do. 

Do. 

Do. 

Do. 

Do .. 

Do. 

E. S. Smitll. 

Do. 

C. K. Gilbert. 

Do. 

E. S. Smith. 

C. E. Hewitt. 

Do. 

Do. 

Do. 

Ross C. Cornisll. 

Do. 

Do. 

Do. 

Do. 

Do. 

I 

l 
I 

__j 
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Localities of work, lengths of clo11ed ci1·cnils, clo.sure en·ors, aud lerelmen-Cont'd. 

~ Stat• I Datum. 

HOCKY MOUNTAIN I 
SECTIO:'>. : 

South Dakota.... Deadwelod ... _ .. I 
I I 

I 

~: : : ~: ~ ~ ~ ~::: -::: : ~: :::: ~:::::; 
Do .... _, ______ ..... do .......... 1 

Do . . . . . . . . . . . . ... do -...... - - - 1 

Do . . . . . . . . . . . . _ ... do ........ _. 1 

~:::::: ~: ~::: ~:::: :~~ ~::: ~: ~: J 
Do ........... 

1

• __ ._do .•• __ ..... : 

Do .... _ .......... _do ..... _. _ .. : 

Do.------ .... 
1 

••••• do·---------: 
·wyoming ........ i ·Burlington and 

1 Missouri Hail

road. 

~: : :::::::~::I:::: ::: :::::::::: i 
Do ................ do---------·· 

I 

Do ................ do·--------· 

])o- . ----- ---. ---. - d'o ---- . ----.' 
Do ........... i Sheridan ....... . 

I 
I 

l\Ion tau a _ ........ 
1 

Bu t.te ... -- .. ----
1 

Do .. ____ ..... _ .... d~ ...•.•• __ .' 

Do .. _. _ . . . . . . . _ ... do ...... _ .. . 

Do ....... --- ...... do ...... ----
Do ................ do ......... . 

Do ........ _.. . .... do ....•..... 
' Do ... __ . . . . . . . ... _do . __ ...... . 

Colorado. __ ...... : Den ,·er ..... _. __ _ 

Do.----·----· ..... do·---------
Do ......• _ . _ . '_ .... do .......... . 

Do.·----· .... 
1 
••••• do---··----·, 

])o ....... __ .. ' ..... do . _ ... _ ... . 

Texas ............ SanAntonio ..... , 

Do ..... ·----- ----.do----------
Do _ ..... __ . _. . _ ... do . __ . _____ . I 

Do----------- ..... do----------

Len<rth 
of 

circuit. 

Miles. 

186 

67 
16 
16 
29 
38 
7 

60 
23 
17 
22 
4 

10 
21 
42 
4 

29 
200 

93 
60 
45 
24 
20 
28 
')-_;) 

15 
120 
54 
98 

2 
22 
36 
7 

10 

Clo;;nre Le•elmen. error. 

Feet. 

0.23d J. C. Barber and L: 

F. GottscLalk 

0.395 J. C. Barber. 

0.080 Do. 

0.031 Do. 

0.212 Do. 

0.401 Do. 

0.033 J. T. Stewart. 

0.098 Do. 

0. 147 Do. 

0.098 Do. 

0.139 Do. 

0.013 C. \V. Beach. 

0.031 Do. 

0.049 Do. 

0.037 Do. 

0.044- Do. 

0.033 Do. 

0.013 E.\V. Glafckeaml 

H. M. Hunting-

ton. 

0.040 F. R \YLitlock. 

0.130 Do. 

0.320 Do. 

! 0.175 Do. 

0. 210 Do. 

0.2JO Do. 
I 0.258 Do. 
I 0.015 Thomas \Yinsor. 

0.543 Do. 

I 0.107 Do. 

0.208 Do. 

0.018 Do. 
l 0.298 J. A. Hiuman. 

0.031 Do. 

0.043 Do. 

0.117 Do. 
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Localities nf 'Work, lengths of closed circuits, dosure erro1·s, and le1:elmen-Cout'd. 

State. 

ROCKY MOUNTAIN 

Datum. 
Le11gth 

of 
circuit. 

SECTION-cont'd. .Miles. 

Tex~s ............. San Antonio .... 1~ 

Do ........... , ..... do . . . . . . . . . . 42 
Do ................ do .......... 15 
Do ................ do .......... 14 
Do ................ do .. . . . . .. . . 18 
Do ................ do . . . . . . . . . . 81 
Do ................ do.......... 6± 
Do ................ do .. .... ... . 25 
Do ................ do.......... 16 
Do ................ do . . ••• . .. • . 41 
Do ................ do .. •••• ... . 22 

Do ................ do.......... 34 
Do ................ do.......... 129 

PACIFIC SECTION. 

Montana . .. .. .. .. Hamilton ...... . 10 
Do .... · ............ do ......... . 13 
Do ................ do ......•... 35 
Do ................ do ......... . 8 

Idal10 .. .. .. . .. .. . Priest River .... . 8 
·washington...... Chelan Falls .. .. 25 

Do ........... Ellensburg .... .. 12 

~: ~ ~ ~ ~ ~ ~ ~ ~~~~I~~~:~:~: ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
34 
20 

Do ................ do ......... . 1L 

Do ................ do ......... . 52 
Do .......... _ ..... do ........•. 14 

Ore~:.~~~~~~:~~:~-~~~,~·:: ~~i-~~ ~ ~~ ~ 
Utah ............. Eureka ........ . 

11 

85 
35 

Do ... :. ............ do------···- 7 
Nevada .......... Candelana ..... . 20 

Do . . . . . . . . . . . . ... _do ...•••••.• 11 

Do ................ do ......... . 26 
Do ............. ___ do ......... . 12 

j ~o ................ do ........ .. Lo .... " ........... do----~-----
14 
28 

a Double-rod lines. 

Closure 
error. 

Feet. 

0.000 
0.276 
0.120 
0.017 
0.192 
0.825 
0.162 
0.100 
0.204 
0.178· 
0. 103 
0. 010 
0.435 

0.030 
0.150 
0.060 
0.031 
0.060 
0. 178 

a.O. 021 
a0.132 
a 0. 129 

0.094 
(b 0. 069 
(b 0. 030 

0.0-19 
0.907 
0.136 
0. 130 
0. 161 
0.008 
0. 108 
0.098 
0.093 
0.067 

Lmlru=l 
J. A. Hinman. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Thomas 'Yin sor 

and J. A. Hin-

man. 

C. M. Kurtz. 

Do. 

Do. 

Do. 

Chas. Harlowe, jr. 

P.Byrne. 

H. K. Kalloch. 

Do. 

Do. 

Do. 

Do. 

11o. 

C. C. Ward. 

Do. 

j A. B. Searle. 
Do. 

C.R. Smith. 

Do. 

Do. 

Do. 

Do. 

Do. -
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Localities of tc01·k, lengths of clol:!ecl circuits, closnre arors, and leve.lmen-Cont'd. 

PACIFIC SECTIOX

continued. 

Datum. 
Length 

of 
circuit. 

Closure 
error. 

Miles. Feet. 

Levclm~ 

California.... . . . . San Pedro....... 69 a 0. 002 H. S. Crowe. 

Do ................ do . . . . . . . . . . 107 a 0. 076 Do. 

Do ................ do . . . . . . . . . . 173 a 0. 014 l;:>o. 

Do ................ do . . . . . . . . . . 88 0. 251 Do. 

Do ................ do . . . . . . . . . . 16 0. 079 G. H. Herrold. 

Do ................ do . . .. . . . . . . 35 0. 300 Do. 

Do ................ do . . . . . . . . . . 22 0. 094 Do. 

~: : :: :::: : : J ::: . ~: :: :: ::: : : : :~ ~: ~: ~:: 
I ~o ....... -... : ..... do .......... 

1 

73 0. 182 Do. _j 
~o __ .. _._--_-_-_--_-_-_l _________ d_o_._-_--_-_-_--_-_-___ 9_6 ____ a_o_.o_3_s_~ ____ D_o_. ___ 

a Double-rod lines. 

In the following lists are published only those elevations checked in 
closed circuits. These have been adjusted and the closure errors dis
tributed. In addition to the leveling here listed, many hundreds of 
miles of spirit levels were run in contiuuous and unchecked lines which 
will make closures with other circuits or on other known datum points 
in the course of oue or more seasons of work. Accordingly, it bas been 
deemed undesirable to publish such elevations at this time, such publi
cation being postponed until these lines have been closed and the 
ad,iustmcut corrections distributed. A few circuits run during the last 
season checked out with closure errors largel' thau that allowed by the 
limiting formula 0.05 v distance in miles. As these will have to be 
rerun to briug them within the limit, they will Hot be publislled until 
such correctious ha\·e ueeu made. 

ATLANTIC SECTION OF TOPOGRAPI-IY. 

In this section, under the direction of 1\Ir. H. 1\i. Wilson, geographer 
in charge, eleven leveling parties were engaged at various times during 
the year in running lines of spirit levels for the control of the topo
graphic work being executed in the various localities. 

PRECISE LEVELS. 

The line of precise levels started at mean sea level at :l\Iorehead City, 
. North Carolina, in 1896, was continued in the fall of 1897 from Ashe
ville, North Carolina, via Knoxville and Cleveland, Tennessee~ and 
Rome, Georgia, to Atlanta, Georgia, where work was discoutinued for 
the season. 
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An incidental result of this precise leveling was to lower tbe known 
railway elevations at various points. At _A_sbeville the accepted rail
way elevations were found to be 9 feet too bigh; at Morristown they 
were 11em·ly correct; at Knoxville they were found to l>e about9 feet too 
high, and at .Atlanta 18 feet too high. The results of these levels are 
listed hereafter under the State names ''Tennessee-Georgia" (p. 24-7). 

In New York investigation of tile precise-level datum points hereto
fore accepted was made, with the result that corrections to such have 
been made and are published hereafter under a memorandum follow
ing the State title "New York" {pp. 202-203). 

NEW HAMPSHIRE AND VERMONT. 

COOS AND GRAFTON COUNTIES, NEW HAMPSHIRE, .AND _ESSEX COUN'l'Y, 

VER1\'ION1'. 

LANCASTER QUADRANGLE. 

The elevations in the following list are based on a bronze tablet set 
in the west face of a stone foundation of McKean Block, vVhitefield, 
facing the public square, and marked" vV 952." 'rhe elevation of this 
bench mark above mean sea level was based on the top of rail in front 
of ceuter of Bo.ston and ~faine l~ailroad station, vVhitefield. 'l'he best 
possible reduction of the profile of this railroad was made, resulting in 
an elevation at this point of 948 feet, aml in accordance with this the 
height of the bronze tablet is acce-pted as 952.419 feet. 

Tile leveling was done l>y Mr. vValter R. Harper, level man, under tbe 
general direction of 1\'Ir. Robert D. Oummin, topographer. 

All lJenclt marks dependent on this datum are stamped with the 
letter '' vV" in addition to the .figures of elevation. 

WHITEFIELD TO HAZENS JUNCTTO~, ALONG BOSTON AND i\IAINE RAILROAD. 
Feet. 

·whitefield, top ;:,f mil opposite Boston and Maine Railroad station _____ .. 948. 00 
Whitefield, 700 feet east uf station; top of rail Maine Central Railroad 

track on iron bridge crossing Johns River, just north of Boston and 
Maine Railroad _________ . ___ . ____ . ________ .. ___ . _. ___ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 948. 73 

Whitefield Jnnction, 2-mile post east of; stone on north side of track 200 
feet east of milepost _____ .. ___________ .... ____________ .... _ _ _ _ _ _ _ _ _ _ _ _ 1, 009. 00 

Hazens Junction, t mile west of; top of rail Boston aml Maine Railroad, 
also Maine Central Railroad, on small bridge over stream fowing north 
into Johns Hiver .. ______ -------------- ---· ---------- ·----- ------------ 1,019.84 

Hazens Junction, top of rail---.--. ______ --- ___ ...... ---- ____________ ---· 1, 036.69 

HAZENS JUNCTION, VIA QVEBEC JUNCTION, TO WAUlllBEK JUNCTION ALONG l\IAINE CENTRAL 

RAILROAD. 

Hazens Junction, top of raiL ..... _------------------------------ ________ 1,038.40 
Hazeos Junction, 500 feet sontlleast of; top of mil at road crossing _____ . 1, 047.27 
Quebec Junction, t mile north of; top of rail, on Maine Central Railroad 

lJridge over Carroll stream ______ . _ .. _. ______ . ____________ . __________ ~ _ 1, 083. 83 

Quebec Junction,! mile north of, on Maine Central Railroad going toward 
'VanmbekJunction; topofmilonhighcnlvert _______________________ 1,125.62 

Quebec Junct;on, 1 mile northeast of and 50 feet north of road crossing; 
top of southwest corner of west abutment of culvert ...... ·---·· ...... 1, 125.95 
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Feet. 
·w aum bek Junction, cuh·ert t mile south of; top of rail. ____ .. ____ .. _. __ . 1, 127. 11 
Waumbek Junction, top of rail at intersection of tracks of Maine Central 

and Boston and Maine railroads . _. __ .. ___ ... ____ .... _ ..... ____ .. ___ •. 1, 109. 61 

WAU~IBEK JUNCTION, ALONG liiAINE CENTRAL RAILROAD, TO LANCASTER, YIA RIVERTON. 

'Vaumbek Junction, 200 feet north of intersection of tracks, in west side 
of north abutment of small bridge; copper bolt, marked "\Y. 1105" .... 1, 105. 356 

\Yaum bek Junction, 1} miles north west of; top of rail at curve ..... ___ .. 1, 135. 14 
Jefferson station, top of rail opposite ... __ . _ .....•• ;. -·- _ .. ___ ....... __ .. 1, 107.68 
J effersou station, top of rail at road crossing 300 feet north of .. ____ ._._. 1, 105. 58 
J effersou station, 1 milo north of; top of rail at public roall crossing .. ___ . 1, 062. 38 
J e1l"erscn station, second public road crossing north of; top of rail. .. ___ . 1, 045. 57 
Riverton, 400 feet south of crossing 1 mile sontll of; top of rail OYer cul-

vert .. ___ .. ___ ... __ -- ... ___ .. _ . _ ..... _ ... _ .. _ ...... ___ .. __ ....... _ - __ . 1, 038. 14 
Riverton,-} mile south of public road crossing (there is also a private cross-

ing here); top of rail. ____ ... ___ ... ___ .... _ .... ___ .. ____ ... ___ ..... - _.. 1, 034. 63 
Riverton, i mile south of; top of rail on cuh·ert .. - __ -- .......... ___ . _. __ 1, 034.27 
Riverton, top of mil, main track, opposite station. __ .: ... ___ --- ....... __ .. 1, 045.58 
Ri \"erton. 20 feet east of and 4 feet south of station between it anu high-

way; copper bolt, in rock ledge, markeu "W. 1044". __ .... _ ........... 1, 044.533 
Lancaster, 1mile sonth of; northwest cornerofnorth abutment of Maine 

Central iron bridge ovet• Israel H.i vcr . _ .. _ .... --- ... __ .. ____ ... ___ . . . . . 935. 94 
Lancaster, l\Iaine Central station, t9p of rail, main track, opposite ticket-

office \Vindow .. _____ . ---- ... _. _ ..... --. _ .... _ ... __ .. ___ . ____ . _ .... __ .. 886. 81 
Lancaster, southeast corner second granite step entrance to Coos Connty 

court-house ............. ---------·---- ........ -·-··---·-------···----· 861.49 

LANCASTER WESTWARD ACROSS CONNECTICUT RIVER, THENCE SOUTHWEST ON VERMONT 

SIDE, VIA LUXENBERG BIUDGE, TO WHITEFIELD. 

Lancaster, Coos Connty court-honse; bronze tablet set in wall, north side 
of entrance, marked "86± \Y.". ____ _ .: ___ .... __ ...... ______ . __ .... ___ . 

Lancaster, 1 mile west of; floor of highway bridge over Conneqticnt River 
Lancaster, 3}miles south of; floor of bridge oYer stream .............. .. 
South Lunen berg, 4 miles north of; window sill of schoolhouse, west side 

of road, i mile north of stream crossing, t mile north of road forks west 
and north .. _____ . ____ ... ___ .. ___ .. ___ .. ___ ... ___ .... ___ . __ .... __ .... __ 

Lunen berg station, fl- mile north of; briuge over stream._. ___ . ____ ... __ . _ 
Lunenberg station, t mile north of; bridge over stream ............ ·----· 
Lunenberg station, t mile northeast of; topmost p,oint of large rock, south-

east siue of road. ____ .. ____ . _ ... _. ___ ... __ ... ____ ...... ____ .. __ .. ____ . 

Lnnen berg station, 150 feet east of water tower; top of stone between 
side tracks. __ ... ___ .. ____ .. ____ . ______ . ___ ... ____ ... _ .. _. __ .... __ . __ .. 

Lnnenberg station, Maine Central Railroad covered bridge over Connecti
cut H.iver (" Lunenberg Bridge''); cop pel' bolt in top of west end of 
sonth retaining wall at Vermont etul of bridge, marked "846 ,V," -----

Lunenberg Bridge,-} mile southeast of~ on :\Iaine Central Railroad; top of 
rail, iron bridge over Johns River ..... ·---·· ...... ··---··----·---· .... 

Scott Junction; top of rail at intersection of :Maine Central and Boston 
and 1\Iai::le railroacl tracks. ____ . ____ .. _ .. _ ... ___ ... ___ .. _____ . _ ... ___ .. 

\Vhitefield, 1-} miles northwest of; top of rail at road crossing ... ___ . __ ._ 
'Yhitefield, -}mile northwest of; northwest coruer of ,\·est abutment iron 

railroad bridge over·highway .. __ .... _ ... ···---. ---·- ........ ____ .... .. 
Whitefield, top of rail, ::\Iaine Central Railroad, opposite westerly line of 

railroad station·----··-------·--·---··----·--·----·-----------·----··. 

863. 610 
. 848.0 
845.0 

858.6 
839.2 
840. 1 

843.55 

843.5 

8-!5.7±8 

848.64 

861.55 
892.61 

933.90 

9-!8.06 
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WHITEFIELD, ALONG BOSTON AND MAINE RAILROAD, TO TWIN MOUNTIAN, VIA WING ROAD 

AND BE'fHLEHE)l JGNCTION. 

Whitefield, McKean Block, bronze tablet set in west face of ~;tone founda-

199 

Feet. 

tion at northwest corner of building, marked "952 \V." .... .... ...... .. 952.419 
Whitefield Jnnction; top of rail opposite east side of station . . . . . . . . . . . . 950.60 
\Yhitefield Junction, ! mile south of; northeast corner, top stone, south-

erly abutment of bridge over cattle pass ........................... -.... 937.4 
\Yhitefield Junction, 1 mile south of; top of rail at road crossing northeast 

9f Burns Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 014. 15 
Whitefield Junction, 2! miles south of; top of rail at road crossin.gto Round 

Pond, t miles south of Burns Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 028. 69 
Wing Road,! mile north of at second road crossing; top of rail ......... 1,030.17 
vYing Road, top of rail, north side of station opposite western door ...... 1, 006. 85 
vVing Road, 100 feet east of station, in top stone of retaining wall west 

side of small triangular poucl between tracks, back of watertauk; copper 
bolt, marketl "1,005 W." .............................................. 1, 004.695 

Wing Road, t mile southeast ot~ seconrl crossing; top of raiL ............ 1, 030. 15 
Wing Road, 1t miles southeast of at third road crossing; top of rail ..... 1, 096.40 
Bethlehem Hollow, top of :tail at road crossing .......................... 1, 133. 75 
Bethlehem Junction, 1 mile northwest of, at road crossing; top of rail ... 1, 161.97 
Black Brook, top of rail on bridge over...... . . .. . . . . . . . . .. . . . .. .. . . • .. .. 1, 164. 56 
Bethlehem Junction, top of rail at north line of station .................. 1, 109. 14 
Bethlehem Junction, eastern side of north abutment of coYercd 1·ailroad 

bridge (Bethlehem Branch) over Ammonoosuc River; copper bolt, 
markeu "U.S.G.S.1108Ft. W." ........................................ 1,188.233 

Bethlehem Junction, 1-g. miles southeast of; top of rail on bridge No. 956. 1, 272.88 
Bethlehem Junction, 2 miles east of; southeast corner of top stone of 

cul >ert ..........• ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 261. 91 
Twin :Mountain, 2t miles west of; top of rail on bridge No. ~57 over Am-

monoosuc River. . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 291. 60 
Twin :Mountain, 1t miles west of; top of rail on covered red bridge over 

Little RiYer near its confluence with Ammonoosuc River ............... 1, 337; 40 
Twin Mountain, 1mile west of; top of rail at road crossing ..•........... 1, 352. 31 
Twin Mountain, top of rail opposite west line of Boston and Maine Rail-

roau stat~on ------ .............•.. ····-· ·----- ------------------------ 1,373.33 

TWIN MOUNTAIN TO QUEBEC JUNCTION ALONG l\IAINE CENTRAL RAILROAD. 

'!'win Mountain, top of rail opposite Maine Central station ..........••..• 11 449. 68 
Twin Mountain, copper bolt in l::trge bowlder west side of track of Maine 

Central Railroad, 10 feet north of steps leading up to Maine Central 
Railroall station, 42 feet north of and 30 feet west of station, marked 
'' ~ 439 w." --. -. --. ---.. _.. -. --.. --. -. -. -. --.. --... -.... -...... --... -. . . 1, 438. 973 

NEW HAMPSHIRE. 

CHESHIRE AND HILLSBORO COUNTIES. 

PETERBORO QUADRANGLE. 

The elevations in the following list are based on a bronze tablet set 
in the foundation of the porch at entrance to the Town Hall, Peterboro, 
which is marked "P. 744." The elevation of tllis bench mark above 
mean sea level was based on top of rail in front of center of Fitchburg 
Railroad station, Peterboro. The best possible reduction of the profile 
of this railroad to mean sea level was made, resulting in an elevation 
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at this point of 72-1 feet, and in accordance wil h this the height of the 
bronze tablet is accepted as 744.470 feet. 

The leveling was doue by Mr. Walter R. Harper, levelman, under the 
general direction of .Mr. Robert D. Oummin, topographer. 

All bench marks dependent on this datum are marked with the letter 
"P." in addition to the figures of elevation. 

PETERBORO TO ELMWOOD, ALONG BOSTOli AND '-\IAINE RAILROAD. 

Tarbell, top of rail at crossing north of station .. ------ ................. . 
Nahors, 243 feet south of crossi11g, east of railroad and east of public road; 

copper bolt, in granite bowlder, marked "P. 691 " ..................... . 
Cavender station, top of rail at crossing ..... ________ ...... ________ ..... . 
Elmwood, northwest corner of stone foundation, west side of water tower. 
Elmwootl: top of rail at intersection of Nashua. anc.l Keene and Peterboro 

and Hillsboro lJranches of Boston and Uaine Hailroad ...... _ ...... _ ... . 
Elmwood, 60 feet west of station; inside of triangle formed by tracks; 

copper bolt, in granite bowlder, marked '' 692 P." ...... _ .......... _ .. _ 

ELJ\IWOOD YIA RUSSELLS TO EAST WILTON, ALONG BOSTON AND l\IAINF: RAILROAD. 

Elmwood, ! mile east of; top of rail, covered bridge over Contoocook 
River ................................... ---- -.. - ---- ---- -.-- -- .. -----. 

South Bennington, top of rail opposite station ......... ____ ........ -----· 
Otter Lake, top of capstone, north end of culvert, under track at east end 

of lake ......................................... -................ - -- .. 
. Green1ield, third road crossing north of; top of raiL .... _ .... ·. ___ .... _ .. 
Greenfield, second roatl cro:-;sing north of; top of rail ............. _ .. _ .. . 
Greenfield, first roarl crossing north of; top of rail .......... ____ ....... . 
Greenfield, top of rail oppo:site station .. ____ .... ---- ...... ____ ......... . 
Greenfield, top of ring in east side of platform sonth of building ....... . 
Greenfield, first road crossing southeast of; top of rail ... _ ...... _ .... _ .. 
Russells, 2,000 feet northwest of station; top of rail on culvert .......... . 
Russells station, top of rail at road crossing ...... ------------ .......... _ 
Rnssells, 1,200 feet south of station aml 120 feet north of crossing near 

schoolhouse; copper bolt set in granite capstone, west side of culvert 
over brook; copper bolt, marked "835 P." ........ ~ ............ _ ...... _ 

Rnsse11s station, 300 feet south of; top of rail, Boston and Mame Railroad 
bridge No. 105 ------ ...... ------ ____ ------------ ____ · __ .... ------ ..... . 

Russells, second road crossing south of; top of rail . _ ... _ ..... _ ......... . 
Russells, third crossing south of; top of raiL ...... __ .... _. ___ .......... . 
Russells, fourth road crossing south of; top of stone west side of track .. . 
South Lyndeboro, 1 mile north of; top of rail on Boston anll .Maine Rail-

road co,·ered bridgeNo.103 -------------------- _- _____ -----------------
South Lsndeboro, t mile northwest of; top of rail on trestle bridge No.101 

over Stony Brook .................................................... . 
South Lyndeboro,;} mile northwest of; top of rail overhead brl(lge No. 98. 
South Lyndeboro, 1,200 feet north of station; top of rail at road crossing. 
South Lyndeboro, back (north side) of station; highest point of granite 

back stone, center of church steps .................................... . 
South Lyndeboro, 500 feet south of station; top of rail at road crossing .. 
South Lyndeboro, H miles southeast of station; top of ra1l on Boston and 

Maine Railroad bridge No. 94 over cattle 11ass ...... ------ ...•.. ____ ... . 
Stony Brook, top of rail on Boston and ~Iaine Railroad britlge ......... . 
East \Vilton, top of rail at street crossing near \Vhitiug's Creamery ..... . 

Feet. 
721. 66 

691.361 
687.84 
685.50 

689.57 

692,254 

688.2 
711.22 

829.33 
851.66 
83fi. 11 
828.01 
827.06 
827.91 
826.45 
854.65 
847.92 

838. 163 

835.32 
819.82 
812.23 
787.02 

758.96 

719.72 
689.07 
678.89 

652.41 
639. 72 

541.93 
450.91 
363.50 



TRIANGULATION AND SPIRIT LEVELING. 

EAST WILTON VrA WILT(lN CESTER AND PACK l\IONADXOCK TO PETERBORO. 

East \Vilton, 1 mile s.outheast of, on road to Greenville; road surface on 
iron highw:t.y bridge over Souhegau River at dam ..................... . 

\Vilton Genter, -?;mile sontb of, near Livermore's sawmill; copper bolt, in 
ledge on east side of road lending to \Vest \Vilton, 60 feet west of road 
to Wilton Center and 90 feet west of bridge oYer stream past sawmill; 
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Feet. 

426.94 

bolt is marked" 5.!0 P." .............................................. . 539.57 
\Vest ""ilton; east edge of upper step at entrance to Balcom's brick store. 665. 78 
·west \Vilton, t mile north of; stone at fork of road to north, by signpost 

"9 miles to Peterboro" .......................... ~ .................... . 
·west \Vilton, It miles northwest of, on Peterboro road; stone at road 

south, opposite farmhouse ............................................ . 
Peterboro, 6! miles east of; surface of bridge oYer stream flowing north

east; this is the first stream crossing east of road going south to Temple 
and north west to Peterboro .......................................... . 

Pack l\Ionadnock Gap; ! mile east of highest point in road; top of stone 

902. 14 

902.14 

979.3 

at fork of roads to Wilton and Temple ................................. 1,284.00 
Pack ~Ion:ulnock Gap; summit of road between Peterboro and \Vilton ... 1, 486.00 
General Miller Park, top of stone at road to .............................. 1, 474.18 
Peterboro, 1t miles southeast of; stone at schoolhouse, in northwest corner 

of road opposite Shattuck's ice house .................... ~............. 919.51 
Peterboro; Pine street, opposite Amos Snwyer's bouse; staple in southern-

. most of two stone hitching posts . . . . .. . . . . . . . . .. . . . . .. . . . . . . . . . . . .. . . 804.90 

PETERBORO, VIA FITCHBCRG RAILROAD, TO ONE-HALF JIIILE NORTH OF CHESHIRE l\IILLS, 

THENCF. TO WILDER VILLAGE. 

Peterboro, top of rail opposite Fitchburg station ........................ . 
Peterboro, town hall; cross ma.rk on bronze tablet set in north face of east

ernmost of two square-dressed granite blocks in foundation snpJlOrting 
porch of entrance to building; tablet is marketl "744 P." ............. . 

Noone, top of rail, roatl crossing north of station ....................... . 
Noone, first culvert nuder railroad south of station; spike in west side .. . 
Durie, top of east rail at station platform ............................... . 
Hat1leys, top of rail at road crossing north of station ................... . 
Hadleys, t mile southeast of; railroad bridge over Contoocook Rh·er, iron 

britlge; south side of east end of bridge .............................. . 
Hadle~·s, second road crossing south of; top of rail ..................... . 
Hallleys, third road crossing south of; top of rail. ...................... . 
Hadleys, 1 mile south of and !t mile northeast of Cheshire l\fills; floor of 

highway hridge over Contoocook River at; intersection of road west, past 
schoolhouse and up steep llill, and road east tllrough woods to Boston 
and Keene road ..................................................•.... 

Boston and Keer:e road, t mile uortb of Squantum, at schoolhouse; top of 

724.00 

744.470 
767.40 
766.39 
811.62 
896.51 

899.83 
925.53 
930.71 

928.6 

large stone, south west corrrer oi roa~s ....•. ~...... . . . . . . . . . . . . . . . . . . . . 1, 118. 61 
Boston and Keene road, t mile east of schoolhOl.tSe and of Sqna'ltum-Peter-

l,,.ro road crossing; top of large flat rock, soutr si.de of road opposite 
;,~.:ge red brick house on north. side of road.... . . . . . . . . . . . . . . . . . . . . . . . . 1, 129. 94 

Boston and Keene road, 1~ miles west of Wilder Village; top of stone 
under northwest corner of porch of small white house south si<le of road. 1, 207.13 

Boston and Keeue road, 1 mile west of \Vilder Village, a.t road north to 
Sharon Springs anu Peterboro; surface of bridge over stream in swamp 
625 feet east of road corner.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 157. 1 

·wuder Village, 110 feet west of Simon Rolfe's house, 180 feet north of 
Boston and Keene road, at intersection with Shu-ron n)ad and Peterboro 
road; copper bolt: in granite bowlder in field, marked." 1185 P." ....... 1, 187.200 
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WILDER VILLAGE, VIA NEW IPSWICH AND HIGH BRIDGE, TO GREE~VILLE. 
Feet. 

'Viltler Village, 1,000 feet east of Slwron-Peterburo roads; road surface on 
bridge over small stream flowing southwest . _ .... ___ ... _. _ .. ___ .. __ ... 1, 173.·5 

"Tilder Village, 1 mile east of, and 100 feet east of road soutlrwest to 
Rindge; floor snrface of small uri«lge oYer brook ..... ___ .......... __ .. 1, 236.24 

"'Wilder Village, 2 miles cast of, 220 feet west of lronse on sonth side of 
road; top of large stone north side of Bost.on and Keene roatl. _ ... ____ . 1, 349. 70 

Boston and Keene roatl and Gilson a,·enue, 100 feet west of intersection of; 
highest point on stone, so nth side of road .... _ ..... _ .............. ____ 1, 354. 50 

New Ipswich, t mi1e west of, nt road 11orthwest to Temple; capstone of 
culvert 150 feet west of roall intersection .... __ .................... ___ . 1, 221. 75 

New Ipswich, post-office and store; nortlieast corner of lower step at east 
entrance ............. _ ..... _ ................ _ . . . . . . . . . . . . . . . . . . . . . . . . . !J78. 84 

Fumace Brook, surfarc of uridge on Boston and Keene road, 250 feet east 
of road to Hank Village ..... _ .... _.: .................... _ ........... _. 926.61 

High Br.idge, surface ot stone bridge known by that name in the factory 
village of same name, 150 feet south of mill, and carrying Boston and 
Keene roa.d over Sonhegau Hi Yer ............. _ : . ................... __ . 921. 95 

ClREENVILLE TO EAST WILTON. 

Greenville, town hall; crossmark on bronze tablet set in we~t face of 
cut granite fonnclation stone, 1 foot north of sonthwest corner of build-
ing autl 2t feet above coucrete pavemeut, marked "831 P."............. 830. 618 

Greeu,·ille, ~ mile uortb of, on Fitchburg Hailroad; top of ra.il center of 
trestle bridge over Souhegan River, 102 feet above water surface ..... _ .. _ 809. 80 

Greenville, 1mile uort;b of, on roacl to \Vilton; stone culvert over stream 
fto"·ing \Yest ...... ·----· ---- ·----- ·----- .... ---- .... -----· ------------ 734.2 

Greem·ille, 1t miles nortlreast of; surface of stone-arch bri<lge oYer Soube-
gan lti ver ................................................ _.. . . . . . . . . . . 621. 4 

Greenville, 2 miles northeast of; surface of briclge over brook just south 
of roa<l going west toward Peterboro .............................. ___ . 581.5 

Greenville, 3miles northeast of; surface of bridge over brook flowing east. 525. 3 
'Vest \Yilton, 700 feet southwest ofroall to; surface of bridge O\'er lrrook. 475. 
}~ast \Vilton, 2t miles sonthwest of; iron bolt in northeast corner of 

framework of hay scales at fork of roads to West \Yilton and Greenville. 466.95 
Carroll, public road crossirig t mile north of; top of rail ... _ .......... __ . 1, 389.53 
Cherry )fountain "·ater tank, 180 feet sonth of; top of rail at pt<blic roa.cl 

crossing ................................... _ .......................... 1, 313. 27 
Quebec Junction, top of rail opposi to westerly line of freight bouse . __ . __ 1, 144. 60 

NEW YORK. 

ERRA1'A IN PREVIOUS REPOR1'. 

In the Eighteenth .Annual Report of this Survey, Part I, the follow
ing errata occur in the published elevations listed under the title 
"New York": 

Page 276, fifteenth line from bottom, should read: 

Checkered Tavern Cross Roads, 1t miles east of Ridge post-office; nail in 
olcl stump at southwest corner of road intersection ........ ·-----··---- 409.27 

Page 277, fifteenth line from top, published elevation should read: 
1,4:57.458. 
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Page 277, fourth line from bottom, should read: 

Marked "U.S. G. S. B. ~I. 1,440 ft."---·_----·------------------------- 1,437.800 

In addition to elevations determined in the State of New York and 
published in the following list, there were run many miles of levels in 
Herkimer and Hamilton counties on Old Forge ami McKeever quad
rangles, also in Cattaraugus Oounty ou Salamanca quadrangle, wltich 
are reserved for publication in the next annual report. This is because 
of plans completed for tile rnnuing of additional level circuits and 
precise-level lines which will reduce these elevations to a more accu
rate mean sea-level datum. 

PRECISE LEVELS. 

The following factors are those employed by the United States Geo
logical Survey in correeting the elevations of the bench marks of the 
State canals, ns published iu reports of the State engineer and surveyor, 
and the bench marks of the line of .levels run by the United States 
Engineer Corps fi·om Albany to Oswego, as published in Professional 
Papers No. 24, Corps of Unite1l States Engineers. 

The elevations published by the Corps of Engineers are based on the 
old Gristmill bench mark established by the United States Coast aud 
Geodetic Survey at Greenwich, opposite Albany, N. Y., the height of 
which was determilled by precise levels run from Sandy Hook in 1877 
as being 14.73 feet above mean sea level. The elevations published by 
the State engineer of the various bench marks on the line of the canals 
are based on mean low water at Albany. A connection has been mnde 
between State canal bench marl~s and United States Engineer Corps 
bench marks at Lock No.1, and the difference between the two is +1.18 
feet. In other words, this amount added to the State canal elevntious 
reduces them to mean _sea level as accepted by the United States 
Engineers and published in Professional Papers No. 24. 

In 18!)3 to 1895 Assistant 0. H. Van Orden, of the United States 
Coast and Geodetic Survey, ran two lines of precise levels, oue from 
mean sea level at Boston and the other from meau sea level at Sanely 
Hook, both connecting with t]le old Gristmill bench mark, tue fonner 
making its elevation 14.07 feet and the latter making it 13.22 feet. The 
United States Coast and Geodetic Survey has discarded the old eleva
tion, 14.73 feet, and now accepts for the elevation of the Gristmill bench 
mark the mean of the two lines of levels run between 1893 and 18!..15, 
givingforthatbench mark the va.Iue13.64 feet above mean s~a level at. 
Sam.ly Hook. This is the value for the Gristmill benchmark, accepted 
also by the United States Geological Snrve_y. 

Connection has been made between the levels of State canals .west 
of Rome with the benches of the United States Engineer Corps at 
Charlotte and Oswego. The latter was done with the greatest care, 
and as a result the canal levels were found to be 0.641 foot below those 
of the Engineer Corps. 
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In order, therefore, to reduce the elevations of the State canals1 as 
pnblisbe<l by the State engineer and surveyor, to mean sea level at 
Sa11dy Hook, as obtained from tbe more recent precise levels and t!Je 
connections at Oswego, the value of 0.1 fcot must be added to all such 
published elevations of bench marks east of Higginsville and the value 
0.4-14 foot must be subtracted from all published elevations of the State 
canal bench marks west of Higginsville. 

To reduce the published elevations of the United States Engineer 
Corps to mean sea level at Sandy Hook in accordauce with the more 
recent precise levels of the United States Coast all(l Geodetic Survey, 
the value of 1.085 must be subtracted from all elevations of bench 
marks puulisbed in Professional Papers No. 24. 

LAI~E CITA":lPLAIN, NEW YORK, AND ST. LAWRF.XCE HIYEH, CANADA. 

The followiilg' bench marks are dependent on mean sea level at Sa11dy 
Hook1 as brougllt by tlle Coast Survey levels of 18!J4-95 to the Grist
mill bench mark, Albany, accepted l1ere as 13.GJO feet above mean sea 
Jm·el; also by predse levels of Coast Survey to Pntuam Station, Lal\:e 
Champlain, and by tidal le,·els of the Coast Snrvey to various poiuts 
on Lake Champlain. The levels north of Rouses Point and Fort Mout
gomery are fi·om the precise levels of the Canadian department of 
public works, as based on the United States Coast Survey and Engi
neer Corps bench marks on Fort :Montgomery obtained as above. 

Rouse Point, New York. Bench mark i~ a cross aml circle cut in stone 
watersill of Chapman's Block, on north side of building, about 15 feet 

Feet. 

from nortlwast comer .... __ ........... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108. 97 
Fort ~Iontgo111ery, New York. Bench mark is heel ofloophole of Bastion A. 10.!. 541 
Fort Montgomery, New York. Bench mark is level of base course of 

scarp wall of left reentrant angle of Bastion B at the outer end of the 
Lake Postern ... ____ ............... -- ............... ---- ...... :....... 9.!. 9.!5 

Lake Champlain, mean water leYeL .. --- ........ ---- .·............ .. . . .. . 96.085 
Fort Montgomery, New York. Zero of Engineer Corps gage ......... _... 93.445 
Sorel (junction Richelien aucl St. Lawrence rh·ers). HPnch mark is copper 

plug in stone basement of Sorel )larket House, 21 feet east of sontheast 
c 

corner and about 3-t feet above ground, marked B e l\I ........ __ .... _... 40. 730 
XXVI 

Montreal. Bench mark is copper plug in southern wall of custom-house 
near northwest corner of Commissioner an<l Port streets .. -.. . . . . . . . . . . 49.5373 

Lachine. Bench mark is copper ping in third course of stone abo,·e foun-
dation, front of buttress, southeast corner of Roman Catholic parish 
church, Lachine Y ill age .... _ ... _ ................... - ......... -.... . . . . 83. 35.!6 

GENESEE AND l\IONROE COUNTIES. 

BROCKPORT AND H.A11LIX QUADUAXGLES. 

The elevations published in the following list are ba8ed on a bronze 
tablet t-.et in the foundation wall of the :Normal School at Brockport and 
marked "B 538." The elevation of this bench mark above mean sea 
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level is derived from the nearest heneh mark of tbe State canals. As 
reduced in aceordauce with the latest information, the height of this 
bench mark is accepted as 538.210 feet above mean sea level. Tile 
elevations accepted for and 8tamped on the bench marks of this season 
are nearly :3 feet lower tllau those stamped on tbe adjacent l>eneh 
marks plaeed during last season, au d for this reason the change iu 
datum was made from Lockport to Broeliport. Tlw published ele\ya
tious of the previous season are, however, in aeeord with these publisbed 
here. 

The leveling was done under the direction of Messrs. J. H. Jemlings 
and E. B. Clark, topographers, by Mr. E. I.1. McNair, Jevelman. 

All be neb marks depentlent on this datuw are marked with the letter 
"B" in addition to the figures of elevation. 

BROCKPORT TO HA:ULIN. 

Feet. 
Brockport, west side of street at northwest corner of intersection of street-'! 

in front of honse of J. Minot; chiseled sqnare ou sidewalk slab at gate. 498.4 
Bt·ockport, Normal School; bronze tablet in foundation wall iu frout of 

offil'e, marl•ell "B 533" ...... .... .... ...... .. .... ...... .... .... .... .... 538.210 
Clarl•son, t mile sonth of; stone horse block opposite small :yellow house 

ou west side of road, chiseled square ............................... ---- 449.2! 
Clarkson; clliseletl square on grauite bowlder uear southwest corner of 

Hixson's hricJ<: store n t nortlleast comer of intersection of roads........ 427. 24 
Clarkson, 0.9 mile north of; cbi~eled square on top ofbowltler iuline with 

row of maple trees west of road in front of retl barn north of white 
bonse ..... _ .............................................. _ ..... _.. . . . . 379. 16 

Clarkson, 2 miles north of, at stream crossing; chiseled square on south 
almtmeut of bridge ... : . ... _ ................... __ ......... _........... 353.72 

Clarkson, 2.8 miles north of; bard-beau bowlder in fence line west of road, 
15 feet south of small stream and opposite bridge o,·er same; chiseled 
sqnare ...... ·-·-·· .............••...... · ......... __ , ___ ---- .... .... .... 344.35 

Hamliu, 0.9 mile south of; chiseled squa,re on stone abutment southwest 
corner of sma1l iron bridge .... _ ... __ ...... _ ... __ •... _. _ .... _.. . . . . . . . . 333. 10 

Hamlin, Hamlin House, 6 feet from soutbwe~t corner of; iron post set in 
.grontul inside fence, marked '' ll 337 " .. __ ... -- •••...... __ .. .. . . .. . . . . . . :336.677 

East ·Hamliu, 0.4 mile north of corner which is 1.6 miles east of; Hoor of 
iron bridge ... _ ..... _ .... _ .................. _ ................. _... . . . . 274. 9 

Hallllin, top of rail at road crossing Rome, \Vatertown and Ogdenslmrg 
l~ailroad .. _ ..... _ .......... _ .....•......... _ ....•• _ ........... _... . . . . 306. 7 

HAl\ILIN TO HILTON. 

Hamlin, 0.8 mile north of, at forks of road; chiseled sqnare on large 
bowlder north end of stone wall, west side of road ............ _....... 306.23 

Hamlin, 1.3 miles north of, at intersection of roads at schoolhouse; chiseled 
square on bowlder iu west end of stone wall at northeast comer of 
roads ......... __ .......................... -. . . . . . . . . . . . . . . . . . .. . . . . . . . . 305. 29 

Hamlin, 2.11 1:11iles northeast of; chiseled square on liard-head bowlder 
beside barnyard fence, 200 feet west of brick bouse on north shle of road. 308.91 

Hamliu, 3.2 miles east of; chiseled square on granite bowlder north of 
road nearly opposite white house; there are numerous bowltler:5 just 
west of bench march and an orchard on the north. __ ••.. _.... . . . • • . . . . . 282. 75 
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Hamlin, 4.2 miles northeast of, and 1mile north of East Hamlin; chiseled 
SCJnare on granite bowlder ju!';t outside of fence in front of brick house 

Feet. 

on north west corner of roafl inte1·section . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 289.42 
East Hamlin, 2.4 miles northeast of; chiseled square on bowlder under 

maJ)]e tree in front of wood-colored house on north side of roltll at bend 
to southeast·----·.................................................... 289.59 

Hilton, 2.5 miles northwest of; chiseled srp1are on western of two large 
bowlders close together on north side of road opposite roatl from the 
south...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 288. 55 

Hilton, t mile no: th of, at" Bartletts Corners;" chiseled square on bowl
der in grass triangle at southeast corner of road intersection; a cobble-
stone <·hnrch on northeast corner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276. 48 

Hilton, North Parma Hotel, northeast corner of; chiseled square on pav-
ing stone 2 feet from telegraph pole .............. __ .......... _. _.. . . . . 280. 65 

Hilton, house of Dr. J. J. ·williams; bronze tablet set in foundation wall 
under bay window, marketl "B 284" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28±. 219 

HILTON TO SPENCERPORT. 

Hilton, 1.4 miles south of; at North Parma; chiseled square at southwest 
comer of stone walk in front of house on northeast corner of road 
intersection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298. 84 

Parma Center, 250 feet south of store; chiseled sq1iare on large round 
bowlLler near footpath 9n west side of road . . . . . . . . . . . . . . . . . . . . . . . . . . . 344. 11 

Parma Center, 0.9 mile south of; chiseled sqnare on bowlder northeast 
corner of roatl intersection at house without blinds.................... 351.67 

Parma Center, 2.1 miles sonth of; chiseled Sf]_uare on harcl beau bowlder 
in old fence line on west side of road nearly in front of a light-gray 
house with light-blue blinds.......................................... 367.85 

Parma. Corners, chisele(l square on :flat stone at uorthwest corner of build-
ing standing on the southeast corner of intersection of Hidge road..... 433.52 

Spencerport, Amity street; lower step of west wing of westernmost of 
two canal bridges (this is Erie Canal bench mark) . . . . . . . . . . . . . . . . . . . . . 512. 65 

Spencerport; Amity street; Canal brit.lge Ko. 99; bronze tablet in center 
of abutment facing towpath and canal, marked "514 J3" ..... _.. . . . . . . 513. 700 

Spencerport, New York Cent.ral antl Hudsou lliver Railroad station; south-
east corner of doorstep at east end of building ....... " ........... _ .. _. 527. 91 

Spencerport, base of rail at east end of New York Central and Hudson 
River Railroad station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 524. 8 

BROGKPORT TO SWEDEN. 

·Brockport; Erie Canal bench mark No. 107 on lower step, east end, tow-
path abutment of Park Avenue Canal bridge ......................... . 

Brocliport, Park a-yenne and South street; top of spindle of hydrant .... . 
Brockport, MacLachlan's coal yard; chiseled cross on sandstone in front of 

office ............... ·····-···--· ..................................... . 
Brockport, cbiseletl cross on Randstone about 75 feet south of hydrant on 

west side of )Jain street. near top of bill, tmile so nth of railroad ..... . 
Brochport water tower; chiseled square on stone foundation, west side .. . 
Brockport, 1 mile sonth of; chiseled square in stone horse-block step in 

front of white house west side of road at top of hill opposite cemetery .. 
Brockport, 4.6 miles west of; on northeast corner of coping northwest abut

ment of New York Central and Hudson RiYer Railroad bridge :N"o.136 .. 
Brockport, t mile east of; white paint mark on corner of coping east side 

New York Ceutral and Hudson River Railroad stone culvert No. 125, 
south side of track .....................................••............. 

510. 6G9 
530.23 

544.17 

557.39 
606.81 

686.99 

527.89 

533.51 
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SWEDEN TO BERGEX. 

Sweden Center, chiselell sqnare on bowlder on west side of road in front 
of first house north of brick church .................................. . 

Sweden Center, 0.7 mile sonth of; chiseletl square on limestone lellge west 
side of road 50 feet from small wooden bridge and 400 feet soutll of stone 
house ................................. ·············-·················· 

Sweden Center, 1 mile south of; chis~Clled square on bowlder at northwest. 
corner of intersection of roaus ...... _ .. __ ............... _ ............ . 

Sweden Center, 1 mile south of, at George H. ·way's resiuence; bronze 
tablet in foundation wall nuder bay window, marked "639 B." ........ . 

Bergen, 1t miles north of; on abutment west side sonth end of bridge over 
Black Creek .... ·--.-·· ............................................... . 

Bergen, \Vest Shore Railroad crossing; top of mil. ...................... . 
Bergen, New York Central aml Hntlsun River Railroad station, top of raiL 
Bergen, New York Central and Hudson River Railroad station; bronze 

tablet, set in doorstep of baggage room, mark ell '' 60! B" ............. . 

SOUTHWARD FRO:.II CHILI STA'l'ION ON NEW YORK CKXTRAL RAILROAD. 

Chili, water-pass abutment on line of New York Central and Hudson RiYer 
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Feet. 

667.74 

618.55 

634.97 

639. 170 

574.7 
579.4 
603. 1 

603.938 

Railroad, 9,200 feet east of station ............................... _ ... :. 563. 76 
Chili station, 380 feet east of; bronze tablet~ set in south end of old cul

vert abutment at southwest comer of flagman's sllanty, south side of 
main line New York Central and Hudson River Hailroad, marked 
''561 B" --~-~- .......... · ..................................... ; .. -----~ !'561.154 

Chili station, 1.2 miles south of; chiseled square on stone abutment north
west corner of iron bridg~ over Black Creek just south of Buckbees 
Corners...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 534. 99 

Chili station, 2 miles !'Onth of; chiseletl square on bowlder north side of 
drivewn,y leading into barn on west side of road 150 feet south of white 
house .... : ................. : ......... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 565. 14 

Chili station, 2t miles south of, and 1t miles south of Buck bees Corners; 
brouze tablet, in foundation wall under southeast corner of dwelling 
house of John Groves on west side of road, nmrkeu ''5f\8 B" ....... .... 558.450 

CHVRC'HVILLE TO ADA:.IIS BASIN. 

Churchville, New York Central and HtH1son River Railroad station; base 
of ra.il opposite center of building ................................... . 

CbnrchYille, -!mile north of; floor of iron bridge over ;Black Creek .... _. 
Church ville, top of rail, West Shore Railroad crossing .................. . 
Adams Basin, eastern uoorsill of railroad station ....................... . 
Churchville, Union School building; ·bronze tablet at right sit.le of main 

entrance, marl~ed "615 B" ......•••................................... 
Chnn:hville, New York Central and Hudson River Railroad station, 800 

feet east of; west abutment New York Central anu Hudson l~iver Hail
road bridge No. 721 (railroad company's bench mark) ..........•....... 

Sonth Chili, 0.7 miles west of, on road to Riga Center; red mark on rock 
at road intersection .............................. · .............. _. _ ... . 

ONONDAGA, MADISON, AND CORTLAND COUNTIES 

C'A~~E~OYIA A:NJ) TULLY QUADHANGLES. 

567.5 
065.1 
568.6 
524.52 

614.612 

563.53 

607 

The e~.evations in the following list are based on a copper bolt, which 
is Erie Canal bench mark No. 83 and is ·set in the southwest corner of 
the stairway landing pier of the west towpath stairs of the _Geddes 
Street bridge in Syracuse. The elevation of this bench mark is accepted 
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as 405.772 feet above mean sea level, as reduced from the latest infor
mation relative to precise and 8tate canal levels. The elevations 
stamped on the ben.ch marks of this season are about 2 feet lower than 
the stamping on adjacent bench marks of the work done dnring the 
previous season, owing to corrections in datum as brought through by 
precise levels from Sandy Hook. The elevations stamped duriug tlle 
past season, however, agree with the publislled elevations of the pre
vious season, as well as with those published herewith. 

The leveling· was done under the general direction of l\iessrs. W. l\I. 
Beaman, 0. C. Bassett, and A. l\'L vValker, topographers, by l\lr. Clark. 
Brown, levelruan. 

All elevations dependent on this datum are marked with the letter 
"S," jn addition to the figures of elevation. 

SYRACUSE TO SUM)Il'l', VIA ONONDAGA VALLEY, CARDIFF, AXD TULLY. 

Syracuse, Geddes Street uridge; Erie Canal bench mark No. 82, copper 
plng at southwest corner of stairway landing, pier at foot of west tow-
path stairs .... -----------------·------ ...... ____ .... _________________ _ 

Syracuse, Gr~tnfl avenue and Geddes street; top of fire hydrant . ________ _ 
Syracuse, Delaware, Lackawanna and \Vestern Railway station; top of 

rail. _____ .. ___________ . __ . _____ .. _________ . ___ . _____ .. ____ .. __ .. _______ _ 

Syracuse, Onondaga avenue, east side of, and 200 feet south of LeaYen-
wortb fountain; top of fire hydrant_ .. __ ................ __ ... ____ .----

Syracuse, \Vest Colvin Street uridge over Ouonuaga Creek; north end of 
west auutment, north west corner of top stone; square chiseled mark _. 

Syracuse, southwest corner of vVest Colvin aud South Salina streets; top 
of fire h~7draut ... _ ... ____ . ________ . ____ .... _. ~ ___ .. ___ .. __ . ____ ... ___ _ 

Syracuse, northeast corner of South Salinn, street and Matson avenue; 
chiselell cross on stone monument .......... ---- ... - .... - .. -.......... . 

East Ouontlaga; copper uolt set iu coping of north west jviug of bridge 
over Onondaga Creek, marked "S. 422" _ ------ ---· ______ ---------- __ __ 

East Onamlaga, L1 miles south of; chiseled square on center of east cop-
ing highway culvert--------------·--------------------------- ______ __ 

Onondaga Castle, t mile north of; nail in root of maple tree :!.8 inches in 
diameter southeast corner of road to cast .... ---- ____ ------------------

Onontlaga. Castle, 30 feet north of hotel, ;)0 feet east of road; chiseled 

square on \Yell curb.---------· .... ------ .... --------------------------
Ononllaga Castle, tmile south of; uase of one-chimney bouse east of roa.d, 

milldlc of !Jill descending south. ____ ...... ____ ·----- ________ ---------· 
Onondaga. lutlian Village, opposite Six- milo post; nail in root of 3-foot 

sycamore tree 40 feet south of brook IJy west road fence ... - ... __ ... __ _ 
Onondaga. Indian Village, 600 feet south of road leading to west in north 

eull of village; bench mark on IJasswood tree 3 feet in diameter _______ _ 
Castle Creek, iron bridge; top of south west anchor IJolt.--.- ... _ ..... __ . 
Onondaga Indian Yillage, t mile south of road leading to South Onon

daga, 900 feet south of cemetery and 40 feet south of small brook; cop
per bolt, in uowlder, 3 feet from west road fence, and marked "S. 469" _. 

Eight-mile post, !:?,500 feet south of, on top or' small hill; chisel~!l sr1uare 
on north etlge of rim of casing of water-pipe vah'e, 12 feet inside of 
'vest road fence. _____ . _____ . ______ . _____ .. ____ .. ___ ... __ . __ .. __ . ____ .. 

Nine-111 ile 1)ost1 20 feet son th of, east side of road; riJot of elm tree 2t 
inches in diameter ____ --------------------------------------.----------

Soh-ay water tau k, west side of road, opposite tank; chiseled square on 
. north side of rim of valve casing ........... _ . _. _-. ---- .. ---- ---- . - .• -. 

Feet. 

405.772 
405.13 

388.81 

405.59 

405.06 

418.23 

417.83 

421.649 

436.61 

469.50 

519.34 

48! 

447.64 

453.16 
468. 'iO 

468.195 

510.08 

489.76 

567.0! 
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Feet. 
Ten-mile post, 10 feet north of, on east side of road; chiseled square on 

bowlder 3 feet broad .. _ .. ___ ... __ .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 590. 54 
Ten-mile post, t mile south of, 300 feet north of white house, east side of 

road; chiseled square on east edge of rim, point of valve case. of Solvay 
water pipe...... . . . . . . ............................. :. . . . . . . . . . . . . . . . . 613. 82 

Cardiff, t mile east of road, back of hotel, 75 feet south of brook; bowlder 
6 feet broad and 2 feet high; copper bolt, marked "S. 676" . . . . . . . . . . . . 675. 652 

Cardiff, 250 feet north of cemetery, on east side of road; nail in top of 
stump between road and sic1ewalk. ...... ...... ...... .... ...... .... .... 604.44 

Cardiff, 1 mile south of, 400 feet B01,.1ih of Sulphur \Veil Brook bridge, and 
about 100 feet south of house; chiseled square on outcrop 5 feet west of 
road.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 4. 15 

Tully Valley, 0.3 mile north of crossroads, 25 feet south of bridge; nail in 
root of elm tree by west road fence... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 568. 29 

Tully Valley, 40 feet north of·crossroads; nail iu root of maple tree by 
east road fence.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 604. 79 

Salt Wells, first summit in road north of; chiseled square on 8outh side of 
rim of casing of water-pipe valve..................................... 637.64 

Tully Valley, 50 feet north of schoolhouse, 10 feet east of road; chiseled 
square on bowlder ................................... _.. . . . . . . . . . . . . . . 648. 50 

Tully Valley, south end of; bench mark on fire hydrant opposite white 
barn east of road, 40 feet· south of first telegraph pole.................. 740.08 

Tully Valley, south enu of, 700 feet north of road west to Vesper, 500 feet 
. south of curYe in road, on bowlder in southwest corner of barnyard, 

west side of road; copper bolt, marked "S. 819" ...... _. _. . . . . . . . . . . . . . 819. 047 
Tully Hillside, 20 feet northeast of first house on west side of road south 

of salt derricks; bowlder 6 feet broad, chiseled square ............ __ ... 962. 62 
Tully Hill, 100 feet south of house at top of; nail in root of 15-inch elm 

tree by east road fence .. ___ .. ___ ......... _ ...... _ ... _ ........ _.. . . . . . . 1, 266. 40 
Tully Center, 300 feet east of crossroads; nail in stump 14 inches in cliam-

eter, south of road in front of barn .. _._ ................. _ .. _ ........ _. 1, 252. 36 
Tully, 200 feet north of Hotel Slayton; in water table of brick house on 

west side of road, at southeast corner, front of house, cross mark on 
bronze tahlet, marked ''1251 8." ..... _ ................ _ ........... _ .... 1, 251.092 

Tully, east side of road leading north, opposite Hotel Slayton; fire hydrant 
near crossroads ............................................ _ . . . . . . . . . . 1, 24 7. 46 

Tully;! mile east of, 125 ea!?t of road south; nail south side of large maple 
tree inside of fence on south side of road .. __ ......... _ ......... _ ...... 1, 298. 85 

SUMMIT TO JAMESVILLE VIA ONATIVIA. 

Summit, i- mile north of; nail in top of pine stump 700 feet north of road 
to north, east of five pine trees in row north side of road ... __ .. __ ..... 1, 289. 26 

Summit, t mile north of; chiseled square in fiat bowlder 10 feet east of 
road, 10 feet ·north of schoolhouse ......... _ .... _ ..... _ ..... _. _ .... _. _. 1, 273. 26 

Summit, 1 mile north of, on road to Syracuse, 500 feeJ; north of white house 
on west side of road, 125 feet north of road summit; copper bolt, in 
bowlder, marked "1292 S." .................... __ .... __ ............ _ ... 1, 291.904 

Onativia, 1! miles south of; face corner of parapet, west end, north abut-
ment, 20-foot t>pan farm bridge. ____ .. ___ .......... _. _ ....... _ ...... _ .. ), 088. 42 

Onativia, engin'e water column at railway station; top of a·nchor bolt in 
northwest corner of base plate ........ _ ............. _ .............. __ . 991.68 

Jamesville, 5t miles south of, 200 feet north of post marked "12 M. to 
::;yracuse," opposite sawmill; face corner, north end of retaining wall to 
railroad embankment................................................. 882.17 

19 GEOL, PT 1--14 
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Jamesville, 2 miles south of; 20-foot span cattle pass, north abutment, east 
end, face corner of parapet 400 feet north of road crossing Delaware, 

Feet. 

Lackawana and Western Railwa.y ... _ .............. _ .............. _... 708.27 
Jam~_sville,! mile.south of, at east end of reservoir dam, in coping; cross 

mark on bronze tablet, marked "8.645"..................... .......... 644.983 

SUMMIT TO DELPHI VIA APULIA AND FABIUS. 

Apulia, 300 feet west of schoolhouse, 60 feet west of dwelling, 15 feet from 
north road fence, 10 feet from wagon track; chiseled square on bowlder. 1, 294. 13 

Apulia, t mile east of; northeast corner of road to northeast, second maple 
tree, 15 inches in diameter, nail in root ....... : . . _. _ ................. _. 1, 302. 93 

Apnlia, 1 mile east of; t mile east of cemetery and 150 feet west of house; 
chiseled square on bowlder in north road fence ............... _ ......... 1, 294. 04 

Fabius, 1 mile west of, 50 feet west of summit, 20 feet south of road; nail 
in root of 18-inch basswood tree ....................................... 1, 347.50 

Fabius,! mile west of, southeast corner of cross roads; chiseled square on 
large bowlder 75 feet from intersection ......... _ ............. _ ..... __ . 1, 302.16 

Fabius, t mile north of; highest point of flange on upstream end of tile 
culvert .... _. ·- ___ ... ·.· ............. _ .............................. _ .. 1, 248.74 

Fabius, 100 feet west of crossroads, :Niain and Cemetery streets, in wall 
under west window of flat-roofed frame bouse; cross ·mark on bronze 
tablet, marked "1284 S.". _. __ ......................... _ ............... 1, 284. 036 

Delphi, 2 miles west of; block school 25 feet west of crossroads, 5 feet 
south ofroad; chiseled sl]_nare on flat bowlder ......................... 1,397.27 

Delphi, 100 feet west of Main street, 5 feet north of east and west street, 
in edge of turn around northwest of quadrant; chiseled S.]_uare on 
bo""lder ....................................... _ ............... _.. . . . . 945. 09 

DEI..PHI TO JAMESVILLE VIA ORAN AND MANLIUS. 

Delphi, 3 miles north of, at crossroads, at east side of Limestone Creek 
va1ley; nail iu root of maple tree northeast corner of road intersection. 806. 25 

Oran, 1t miles southeast of, and 1t miles southeast of railroad crossing of 
Cherry Valley turnpike, 500 feet northwest of rock cut; chiseled square 
on north coping of cattle pass ................ _ . . . . . . . .. . . . . . . .. .. . . . . . 1, 091. 52 

Oran, 1 mile southeast of, about 300 feet south of fork of road opposite 
long· reel barn; notched root, west side of 15-inch maple tree on west 
edge of road ............ _ . _ ..................... ___ .... _ ............. . 

Oran, 300 feet west of church, 20 feet north of road, in prominent bowl-
der; copper bolt, mar keel "S. 793" ... _ ...................... _ ..... ___ . 

Buell ville, 400 feet northwest of schoolhouse, 15 feet north of road; chis-
eled square on bowlder .................................... ·-----------

Manlius, northeast corner Seneca and Franklin streets; top of fire hydrant. 
Manlius, on road to Fayetteville, 50 feet south of fork of roacl to High 

Bridge; fire hydrant ... _ ............................................. . 
Manlius, 1t miles northwest of, at High Bridge, double arch bridge over 

Limestone Creek, in coping 5 feet from end of southwest wing; copper 
holt, marked "8. 507" ............................................... . 

Jamesville, near Dunlap )!ills; fire hydrant 100 feet west of bridge and 20 
feet south of road .................................................... . 

Jamesville, 1 mile northwest of, bowlder 6 feet south of railroad track at 
overhead crossing, 30 feet east of high way bridge; chiseled square ..... 

FAYET'l'EYILLE TO ERIE CAXAL. 

Fayetteville, 100 feet west of Limestone Creek bridge; southwest corner 

889.65 

793.148 

761.16 
601.99 

600.10 

507.027 

548.74 

586.90 

of streets, fire hydrant....................... ...... ...... .... .... .... 437.33 
Erie Canal, Limestone Creek aqueduct; southwest coping 1)arapeton west 

wing, towpath side (canal bench mark X o. 70); copper bolt...... . . . . . . -133. 666 
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FABIUS TO CUYLER VIA KEENEYS SETTLEMENT. 
Feet. 

Fa bins, ! mile south of: 175 feet north of road to west; chiseled square on 
bowlder east side of road .... _ ............ __ ......... _ ... _ ......... _... 1, 256. 93 

Fabius, 1t miles south of; nail in root of basswood tree west side of road 
opposite house .... ·--- ____ ...... ____ ----·------·----·---------- ____ ---- 1,252.47 

Fabius, 1! miles south of, iron bridge, east end, south abutment; chiselecl 
square. _____ . ___ .... ____ ... ________ . __________ . ___ ... _____ ........ ___ . 1, 229.18 

Keeneys Settlement, t mile north of, 300 feet north of house, flat bowlder 
5 feet broad, HI feet west of road; chiseled square. ____ .. _ .. ______ ..... 1, 225. 61 

Keeneys Settlement, 500 feet east of schoolhouse, iron bridge, top stone 
northeast wing; chiseled square ...... _ ... __ ........ _ ............. ___ . 1, 208. 72 

Cuyler, about 2 miles north of, in front of one antl one-half story white 
house on east side of road; nail in top of large pine stump 20 feet south 
oflarge pine tree_ ...... _ ...... _ .... ___ .... _ ... _ ... _ _. __ ... _ ........ __ .. 1, 215. 55 

Cuyler, 1i miles north of, 601) feet north of yellow barn on west side of 
road; nail in root of large crooked triple-trnnk elm tree, 2t feet in diam-

. eter, on west side of road. ________ . ______ .. ____ . _ . _________ . ____ ... __ .. 1, 200. 23 

Cuyler, 1mile northeast of; chiseled square near end of northeast wing of 
iron bridge over Tioughnioga Creek. ___ ... __ ....... _ .. _ ........... __ .. 1, 205. 75 

CUYLER TO DERUYTER RESERVOIR, VIA DERUYTER. 

Cny1er, t mile east of; 500 feet ·east of north and south road, 4 feet south 
of Lehigh Valley Railroad track; copper bolt, in bowlder, nntrked 
"1256 S." ... __ . __ . _ ..... _ ...... _ ..... ___ ............ _ ...... _____ .. __ . _ 1, 256. 750 

Cuyler, t mile south of; 500 feet east of north and south road, 4 feet south 
of Lehigh Valley Railroad track, in ::mme bowlder as described in last 
above; railToad bench mark No. 86''', iron bolt .. ---- ... ____ ..... __ . ___ . 1, 256.95 

Cnyler, 2 miles northeal:!t of; 300 feet west of t.restle, 600 feet west of school-
house, 20 feet north of railroad track; railroad spike driven in side of 
18-inch maple stump .... __ .... _____ ._ .. _ .. __ ..... __ ._. ___ ... _____ . __ .. 1, 305. 93 

Deruyter. 1! miles west of; t mile east of schoolhouse, 100 feet north of 
railroau crossing, 20 feet north of farm crossing; railroad spike driven 
in root of maple tree 2 feet in diameter (railroad bench mark No. 88') .. 1, 306.80 

Deruyter, foundation of water tank; iron bolt set in coping Ride next to 
railroad track .... ___ . __ ....... ____ ....... ______ .... ______ .. _ ..... ___ . 1, 284. 17 

Deruyter, t mile north of; intersection of Fttbius ttud Cazenovia roads; 
nail in root of maple tree 2t feet in diameter in fork of roa.d ... __ . __ .. _ 1, 289. 45 

Deruyter, 1t miles north of; 20 feet south of iron bridge on west side of 
road; limestone bowlder marked with chiseled square ....... ___ ... __ . _ . 1, 329. 83 

Dernyter, 2 111iles north of; iron uridge on road to reservoir, east end, 
south abutment, chiseled square on corner 1t feet below bridge seat .... 1, 304.70 

Dernyter, 2! miles north of; iron bridge over feeder to Deruyter reservoir, 
southeast wing, south corner; chiseled square ............ -----· ____ .. _ 1, 317.94 

Deruyter reservoir dam, west end of dam, south parapet of spillway arch, 
east end, face corner of coping; copper bolt marked "1286 S." ..... __ . _ 1, 286. 088 

DERUYTER TO ERIEVILLE, VIA SHEDS CORNER AND GEORGETOWN. 

Deruyter, 2t miles north of; railroad bench mark No. 92, t mile east of 
Reservoir road, opposite old s~twmill, railroad culvert, south parapet; 
iron hoi t set iu lead_ .... _ ..... _ . _______ . _______ . ____ ....... _ _ _ _ _ _ _ _ _ _ _ 1, 318. 59 

Sheds Corner station, 1 mile south of; 1 mile east of Reservoir road, 700 
feet east of road ~rossing, 200 feet west of short deep cut; railroad spike 
in root of large elm on south bank of creek ............ -----·------ ____ 1, 334.35 

Sheds Corner station, railroad bench mark No. 94, 600 feet south of Ti
onghuioga Creek Railroad bridge, north abutment, west end: parapet; 
iron bolt set in cement--._ ...................... __ ...... _________ . __ .. 1, 385. 55 
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Sheds Corner station, 600 feet south of; railroad bridge over Tioughnioga 
Creek, bridge seat, west end, south abutment; copper bolt, marked 

Feet. 

''1383 S." .... -- .. ----- .... - . ---- .. ----- - .... ---- .... - ___ . , ___ ......... 1, 383. 86 
Sheds Corner, iron bridge near church; nail in top of 12-inch pile at east 

end of north abutment .... ---------------··· .................. ---· .... 11 414.34 
Sheds Corner, 1 mile southeast of; northwest corner of road west; nail in 

root of maple tree 3t feet in diameter ... - .... _ ........................ _ 1, 476. 85 
Sheds Corner, 1!miles southeast of; northeast corner of road east; nail 

in root of elm tree 2t feet in diameter.-- ...... __ .... _--· .. __ .......... 1, 538.69 
Tioughnioga Creek, t mile southeast of; wild black cherry tree 50 feet 

from fork of road in angle; nail in notched root ....................... 1, 609. 15 
Georgetown, 2 miles northwest of, opposite sawmill; nail in root of cherry 

tree 2t feet in diameter, 10 feet east of road ............. _ ... _ ......... 1, 592.76 
Georgetown, 1t miles northwest of, on road to Sheds Corners, 75 feet north 

of road to Erieville, 20 feet north of brook, 15 feet west of road: 4 feet 
east of road fence; iron bench-mark post, with bronze cap marked 
'' 8.1538.".---.----.---- .. ----.----- .. ---- .. ---- .... --.- .. - .. --.------- 1, 538.276 

Erieville, 3 miles south of, and 1 mile north of railroad, at summit of bill; 
nail in root north side of maple tree, east side of drive to bouse, 20 feet 
north of road ......... -------- .... ------ .... ------ .................... 1, 764.83 

El'ieville, H miles south of; 500 feet north of 30-mile post; nail in root of 
large elm tree 20 feet west of track ... _ .. _... . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 624. 85 

Erieville, railroad bridge over road south of; chiseled square on top stone, 
south end, west abutment ....................................... _ ..... 1, 618.63 

Erieville, railroad culvert at station; chiseled square northeast corner of 
coping, east end .. _--------- .......................................... 1, 569.58 

ERIEVILLE TO ORAN, VIA NELSON, FENNER, AND CAZENOVIA. 

Erieville Reservoir gatehouse, 6 feet west of doot·; copper bolt in projec-
tion of bottom course, marked "1473 S." -------· ...................... 1,473.647 

Erieville, 2 miles north of; 300 feet southwest of houses and south of three 
large elm trees; nail in root of 30-inch elm near east road fence ........ 1, 447.95 

Nelson, 1t miles south of; notch in root 9f maple tree 20 feet east of road, 
opposite northeast corner of cemetery ............. _ ............... _. _. 1, 536. 35 

Nelson, l mile south of, north of summit; chiseled square on bowlder, 
west edge of road. ____ .. ---.-. ____ ........... _ .......... _ .......... _ .. 1, 541. 90 

Nelson, 500 feet south of crossroads; chiseled square on face corner of 
bottom stone, east end, north abutment of bridge ...... _ .............. 1, 431. 78 

Nelson, 1 mile north of; 400 feet north of road to west, opposite barn on 
west side of road; bowlder 10 feet east of road, marked with chiseled 
square ..... _ .......... __ ... _- .... _ .. _ ........ _ . _ ....... _. _ . _ ....... _.. 1, 450. 88 

Nelson, 1t miles north of, at crossroads; chiseled square on bo~lder at 
northeast corner of road ...... ___ . __ .... _ ..... _ ........... _ ..... _. _... 1, 433. 67 

Fenner, 1 mile south of and 1,000 feet north of Peterboro turnpike, 150 
feet south of orchard, 75 feet west of road; in outcrop; copper bolt 
marked "1466 S." ......... ___ ... ___ ................. _ ............. ____ 1, 467.080 

}"enner, 1i miles south of, at crossroads; notched root of 30-inch elm in 
southwest corner .. ____ .. _ ......... ___ --·------ ...... ---- ___ ........... 1, 466.94 

Cazenovia, 2! miles east of; southeast corner of road to southeast; chis-
eled square on bowlder .......... __ ... _ ........... _ .................... 1, 403.50 

Cazenovia, 942 feet south of Lehigh Valley Railroad depot; railroad 
bench mark No. 103; iron pin in northwest corner of north abutment ... 1, 187.18 

Cazenovia, chapel building of seminary; water table under pilaster at 
east side of door, south entrance of chapel; crossma1·k on bronze tablet 
mar keel" S. 1246." ..... __ ... _ .......................................... 1, 246.859 
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Feet.. 
Caz~novia, "\Vest Shore Railroad pumping station; foundation of water 

tank, north pedestal next to track; chisel eel square ............ __ ... _ .. 1, 196. 46 
Cazenova, lt miles northwest of "\Vest Shore Railroad depot," in school-

bouse grounds; nail in root of 3-foot elm tree, 40 feet south of school .. 1, 328. 39 
Cazenovia, 2 miles northwest of "\Vest Shore Railroad depot, over tunnel; 

highest point of stone monument 40 feet north of road. ____ .. ____ . . . . . . 1, 264. 61 

ONE!DA, HERKIMER, .A.ND HAMILTON COUNTIES. 

UEi\ISEN AND WIL:\'lURT QUADRANGLES. 

The elevations published in the following list are based on a bronze 
tablet set in the north end of the retaining wall between the lower 
milldam and the nome, V\·atertown and Ogdensburg Railroad in 
Remsen, and marked '' R. 1172." The elevation .of this bench mark 
above mean sea level is obtained from the elevation of the permanent 
bench mark established at South Trenton during the preceding field 
seasou, the height of which is accepted as 804.368 feet above mean sea 
level, as reduced in accordance with the latest information through 
precise leveling to Albany from Sandy Hook and the levels of the State 
canals. In accordance with these connections the elevation of the 
Remsen bench mark is accepted as 1,171.873 feet above mean sea level. 
The datum was changed to Remsen from that of Utica, accepted for 
adjacent leveling of the preceding season, because the bench marks 
established on the Utica quadrangle are stamped !& feet higher than 
those established during this season, though the elevations of these 
Utica bench marks were pul:>lished in accordance with the latest correc
tions and on ~he same datum as are the elevations published. herewith. 

'rhe leveling was done uu<ler the general direction of Mr. W. H. 
Lovell, topographer, by Mr. E: L. McNair, levelman. 

All bench marks dependent on this dat urn are marked with the letter 
"R" in addition to the figures of elevation. 

TRENTON VIA PROSPECT, HINCKLEY, NORTHWOOD TO NEAR WIL::IIURT, AND THENCE VIA OHIO 

TO COLDBROOK. 

South Trenton, t mi1e north of; chiseled square on bowlder, west side of 
Feet. 

roacl 20 feet south of large elm tree.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 826. 95 
Trenton, 0. 78 mile south of; chiseled square on stone step in front of porch 

of new house at southwest corner of intersection of roads ... ~-........ 796.01 
Trenton, Rome, 'Yatertown and Ogdensburg Railroad station; water table 

0.42 foot west of door jamb, south door of waiting room ... ___ ......... 841.07 
Trenton, 0. 7 ruile north of station; top of iron bolt in top of northernmost 

of two stone hitching posts 25 feet apart on west side of road and oppo-
site road turning east ......... ___ .... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 798. 05 

Trenton, 1.1 miles north of station; iron bolt in top of easternmost of 
two stone hitching posts 50 feet apart north side of street on road to 
Prospect .... _ ............ ___ ..................... _ .......... ___ . . . . . . . 780. 61 

Trenton, 2 miles north of station; chiseled square on east end of stone 
wall in front of white bouse on north side of road .. _ ... · ..... ___ .. _. _.. 870.60 

Prospect station, Rome, 'Vatertown and Ogdensburg Railroad crossing 
over highway just north of; chiseled square on lower step of south abut-
ment, east side ... _ ..... _ ............................ _ .. _ ........... __ . 985. 35 
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Prospect station, Rome, Watertown and Ogdensburg Railroad, 0.4 mile 
north of; chiseled square on granite bowlder north side of road 340 feet 

Feet. 

east of Mohawk and Malone Railroad crossing ......................... 1, 086.76 
Prospect, iron bolt in top of stone hitching post in front of post-office oppo-

site street going east to Hinckley .................... _... . . . . .. .. .. .. .. 1, 188. 4 7 
Prospect post-office, 0.22 mile north of; copper bolt in large bowlder 3 feet 

high, 12 feet long, and 7 feet wide, in field opposite creamery and east 
of road; bolt is marked "1142 R." ..................................... 1, 141.520 

Prospect, 0.4 mile east of; chiseled square on bowlder north side of road 
22 feet from corner of red-painted building (pump factory) ............ 1, 210.29 

Prospect, 1.3 miles east of; chiseled square on lower step, in line of stone 
wall in front of white house on north side of road..... . . . . . . . . . . . . . . . . 1, 216. 20 

Hinckley, t mile west of Empire Hotel; chiseled square on east end of 
wall of stone cui vert north side of road ................................ 1, 181. 45 

Hinckley, 0.6 mile east of Empire Hotel; chiseled square on small bowlder 
deeply embedded in ground west side of road close to wagon track. . • . . 1, 194. 43 

Hinckley, State l.Jench mark west of road painted" B. M. No. 63" ......... 1, 183.29 
Hinckley, 2 miles north of; chiseled square on small bowlder east side of 

road close to two maple trees...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 254. 77 
Hinckley, 2.3 IJliles northeast of and about 1.1 miles west of Oneida-Her-

kimer Countyline, in Remsen Township; copper bolt in bowlder west 
side of road in pasture, 55 feet from road center, marked "1262 R.".... 1, 262. 021 

Hinckley, 3.4 miles northeast of; nail in root of elm tree beside double 
maple tree on line of wire fence south side of road, about 290 feet west 
of Oneida-Herkimer County line. .. .. .. .. .. .. . .. .. . . . .. .. .. .. .. . .. . .. .. 1, 248. 68 

Northwood; chiseled square on stone abutment at northwest corner of iron 
l.Jridge over stream at sawmilL ........................................ 1, 207. 95 

Northwoofl, 0.6 mile east of; chiseled square on bowlder on south side of 
road opposite road from the north and in front of an old abandoned 
schoolhouse. . .. . .. .. .. .. .. .. . . .. .. . .. .. . .. .. . .. . .. . .. . .. .. . . .. .. .. . .. . 1, 228. 89 

Northwood, 2.2 miles east of; chiseled square on bowlder north side of 
road 150 feet east of old abandoned house...... . . .. . . . . .. . . . .. .. . .. . . . . 1, 249. 22 

Northwood, 2.8 miles east of; copper bolt in large bowlder 7 feet north of 
center of road and 3,450 feet west of abandoned house south of road, 
marked "1258 R."...... . . .. . .. .. . .. . .. .. . . . .. .. . .. .. . . .. .. .. . .. .. • .. .. 1, 258. 048 

Northwood, 3.7 miles east of; chiseled square on large bowlder sticking 
out of bank left side of road going south and fording \Vest Canada 
Creek... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 239. 68 

Northwood, 4.8 miles east of; chiseled square on large flat bowlder 15 feet 
north of center of road near wire fence .. . . . . .. .. .. .. .. .. .. .. .. .. . . . .. . 1, 264. 87 

Northwood, 5.2 miles east of; chiseled point, painted black, and marked 
"H 111

" on a large bowlder 125 feet north of roall and 100 feet west of 
small house. This is a State bench mark .............................. 1, 289. 43 

Hubbard's Hotel, 0.18 mile east of; State bench mark, on l.Jowlder in 
meadow about 60 feet south of road and 25 feet east of a fence; chiseled 
point, painted and marked "E 111

" ......... ............................ 1, 276. 65 
Ohio, 3.3 miles north of; chiseled circle on large bowlder 5 feet west of 

center of road ......................................................... 1, 307.51 
Ohio, 2.4 miles north of; chiseled square on l•owlder on west side of road 

in front of a blue house at bend in road to east ........................ 1, 326. 86 
Ohio, 1. 7 miles north of; nail in root of large map] e tree 75 feet east of road 

near junction with road north west and southeast . . . . . . . . . . . . . . . . . . . . . . 1, 396. 23 
Ohio, 750 feet west of corner near church, 1,200 feet east of schoolhouse 

and 80 feet north of road, in field l.Jelonging to G. Johnson; copper bolt, 
marked "1374 R." ................................................... ~. 1, 374. 160 
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Feet. 
Ohio, private burial ground opposite schoolhouse; top of footstone of 

grave marked "D. B.," near Boyce monument ......................... 1, 377.61 
Ohio, 1.1 miles south of; chiseled square on large round bowlder west of 

road 225 feet north of bridge across small stream ............... ·- . . . . . 1, 262. 19 
Ohio, 2.6 miles southwest of; chiseled square on stone foundation at north-

east corner of iron bridge over Black Creek ... __ .. ____ .. _-_- ... --- .. --. 1, 236.47 
Cold brook, 3.4: miles north of; and 3.6 miles south of Ohio; copper bolt 

in bowlder 3 feet outside of wire fence on west side of road, 480 feet south 
of road from west and 1 mile south of crossing of Black Creek, in Prus-
sia Township; bolt is marked "1265 R." .. _ .... __ .. _ ....... _ ........... 1~ 265. 023 

Cold brook, 3.1 miles northeast of; chiseled square in small bowlder 2 feet 
north of fence in field on north side of road about 125 feet west of 
wood-colored house on the north .......••.... _ ......... _ .............. ·1, 4:01. 92 

Coldbrook, 2.4 miles northeast of; chiseled square on small bowlder in 
sand about 6 feet west of west branch of road which follows bottom of 
ravine ... __ .... _ .... _--· __ .. _ .... _._ ... ____ .. _._ .....•..... _ .......... 1, 271.80 

Cold brook, 1. 7 miles northeast of; chiseled sqnare on bowlder at south-
west corner of red bridge across Cold brook, n~ar cheese factory ....... 1, 057. 38 

Coldbrook, 1.3 miles northeast of; chiseled circle in bowlder 6 inches 
above ground in front of yellow house on west side of roa.ll ..... _.. . . . . . 1, 004. 25 

Cold brook, 0. 7 mile northeast of; top of iron ring in stone hitching post, 
northwest side of road opposite blacksmith shop ................... _.. 928. 70 

QUEENS COUNTY. 

HEMPSTEAD AND OYSTER BAY QUADRANGLES. 

The elevations published in the following list are based on the mark 
" + 18.0555" made with a chisel on the face of the retaining wall of 
Long Dock, in the military post grounds at Willets Point. The eleva
tion of this bench mark was accepted as 14.060 feet ahove mean sea 
level, as obtained from tidal gage observations made by tlle United 
States Coast and Geodetic Survey and the Corps of Engineers, United 
States Army, at Willets Point. 

The leveling was done under the general direction of Mr. E. B. Clark, 
topographer, by Mr. Clark Brown, levelman . 

.All bench marks dependent on this datum are marked with the let
ters ''vV. P." in addition to figures of elevation. 

WILLETTS POINT, VIA BAYSIDF. AND QUEENS, TO l\IINEOLA. 

·wmetts Point, military post grounds; long dock, face of retaining wall 
under coal shed, marked "+ 18.0555" with chiseL. ___ ..... _- ...... ___ . 

Bayside, northeast corner Bell and Park avenues, 150 feet south of rail-
road crossing; top of fire hydrant _: ......... _ ........ _ ........... ___ . 

Queens, ! mile north ot~ opposite site of new schoolhouse, east of road; 
6-inch cherry tree, notch in trunk ... __ ..... _ ......... ___ ... _ ... _ .... __ 

Creedmoor schoolhouse, northwest corner of Madison avenue aud Pine 
street; iron bench-mark post set in ground 15 feet from south line of 
lot and 2 feet from front line, bronze cap, marked "85 W. P." ... __ ..... 

Floral Park, t mile northwest of; chiseled square on bridge seat at west 
end of overhead railway crossing .. __ ... ___ ... ____ ... _. _ ......... _ .... _ 

Mineola, 1 mile west ·of, 100 feet east of crossroads; notch ou root of 2-inch 
cherry tree south of road by fence .................... _ .... _ .......... . 

Feet. 

14.060 

76.66 

82. 1 

85. 163 

96.91 

97.2 
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llllNEOLA, VIA JERICHO, TO EAST NORWICH. 
Feet. 

Mineola, t mile north of; wire nail in stump of telegraph pole at north-
east corner of railroad crossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109. 81 

Mineola, 2-t miles northeast of and 2 miles east of railroad crossing, on 
the Queens-Jericho turnpike, 200 feet east of road to south; nail in root 
of 15-inch maple tree, south side of road.............................. 122.58 

Jericho, 2 miles west of,:! mile east of crossroads, 15 feet north of road; 
top of bell of iron-pipe culvert........................................ 135.02 

Jericho, top of marble highway monument in triangle of roads opposite 
hotel ............................. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194. 08 

Jericho, .Jericho turnpike at fork of roads to Oyster Bay and Syosset; 
ret:~ining wall east of road, 15 feet from driveway to residence; cross 
mark on bronze t~blet marked "218 W. P." ... . .. . . . .. . ... . .. . . .. . . ... . 218.160 

East Norwich, t mile south of; wire nail in top of stump of locnst tree 12 
inches in diameter 4 feet from fence corner southeast corner of cross-
roads .............................. __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215. 60 

East K orwich, 300 feet south of church, noteh in root of black walnut tree 
3 feet in diameter opposite small cemet_ery .... _ ........... _ .. _... . . . . . . 186. 4 

EAST NORWICH, VIA ROSLYN, TO BAYSIDE. 

Brookville, double-pipe culvert at crossroads; top ofbell of north pipe at 
southeast corner of roads ............ __ .. .. .. . .. . .. . .. . .. .. .. .. . . .. . . . . 122. 75 

Glen Head, 1,000 feet east of road to; top of bell south end of iron-pipe 
drain .. _. __ ........... _ ............ _ .............................. _.. 140. 35 

'Vheatly Hills railroad station, 1,000 feet south of; 300 feet east of railroad 
crossing; notch on west si<le of apple tree by south road fence. __ .. . . . . 204.. 5 

Roslyn, north entrance to new school ground!!; center of.first step above 
bottom landing .... _ .............................................. _... 37.04: 

Roslyn, west side of south front of upper basin on public fountain; cross 
mark on bronze tablet, marked "37 W.P." .... .... .... .... ........ .... 37.452 

Roslyn, southeast corner of Main street and turnpike; south end of lower 
step, entrance to granite clock tower.----- .. ---- ------ .. ---- . -- ... ---- 40. 08 

Roslyn, i mile west of; top of large bowlder 100 feet east of crossroads 
and 50 feet east of hoteL ............ __ ..... , ... _ ..... _ .. __ .. , .. _.. .. . . 1~6. 44 

Roslyn, 1t miles west of; notch on root of double-trunked oak tree 12 
inches in 1liameter at southwest corner of crossroads ............ _ .. _... 175.7 

Manhassett, notch on root of maple tree 18 inches in diameter, east tSide of 
hill road 100 feet south of fork of road west of pond .. __ ... ____ .. _...... 51. 3 

Little Neck, notch on root of cherry tree 2 inches in diameter at northwest 
corner of roads .. _ ...... _ ........................ __ .. __ ... ____ .. _ .... _. 93. 2 

:IUNEOLA, VIA GARDEN CITY AND HEMPSTEAD, TO MERRICK. 

Mineola, north corner west face of pier north of door in foundation west 
side railroacl water tank .. __ ........ _ .......................... _.. . . .. 105. 52 

Mineola, crossmark, on bronze tablet, set in coping west end of north pier 
of railroad water tank; tablet is-marked "105 W. P .". __ ..... ~ .. _.. . . . . 105. 291 

GaDClen City, first street south of railroad; top of valve stem, fire hydrant, 
northwest corner of street ...... __ · ____ ............ ____ ...... .... ...... 87.17 

Hempstead, south side of l"'ront street, 25 feet west of l\Iain street; top of 
fire hydrant ........... _ ..... _ ..... _ .............. _ .... _.. . . . . . . _ . . . . . . 54. 06 

Merrick, 100 feet north of railroad crossing; point in center of stone monu-
ment, 6 inches square, on east line of street .................... __ .. .. .. 18. 73 

Merrick, southwest corner of railroa(l crossing al;!out 15 feet from center 
of track, 5 feet west of west line of street, 15 feet north of corner of 
store; iroa bench mal k post, bronze cap, marked "19 W. P.".... .. . . . .. 18. 834 
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MERRICK, VIA FREEPORT AND ROCKVILLE CENTER, TO MINEOLA. 

Freeport, northeast corner Main and Fulton streets; top of fire hydrant .. 
Milburne, Brooklyn waterworks reservoir, overflow structure; southeast 

corner of coping of pier .............................................. . 
Rockville Center, 300 feet south of railroad crossing; southeast corner of 

Village avenue and Observer street; top of fire hydrant ...... -- .... ---. 
Rockville Center, northeast corner of Village avenue and Observer street; 

cross mark on bronze tablet set in stone w:~.ter table of brick building, 
north of door, hetween pilaster and window, marked '' 26 vV. P." ..... ;. 

Rockville, lt miles north of; large reservoir, corner of stone on tangent, 
north face coping of north extension of slope wall, east side of reser-
voir·--------------- .... -----· ..............••........ ---- .... ---- .... 

MARYLAND, PENNSYLVANIA, AND WEST VIRGINIA. 

Feet. 
23.01 

11.41 

27.66 

26.378 

36.48 

ALLEGANY .A.ND GARRETT COUNTIES, MARYLAND; SOMERSET AND 

BEDFORD COUNTIES, PENNSYLVANIA; AND 1\UNERAL AND llAl\fP

SHIRE COUNTIES, WEST VIRGINIA. 

l"ROSTBURG AND :FLINTSTONE QUADRANGLES, 

The elevations in the following list are based on a bronze tablet se~ 
in the top of stonework at the northeast corner of Allegany County 
court-house, Cumberland, Maryhtnd, which is marked "C. 688." · The 
elevation of this bench mark above mean sea level is deriveu from the 
bench mark" 1" of the United States Coast and Geodetic Survey trans
continental line of prt-cise levels on the coping of the feed lock of the 
canal. This bench mark is a chiseled square, marked with the legend 
"I. B.M. U.S.O.S. 1878," and its accepted elevation, in accordance 
with the latest information availab1e, is 623.602 feet above mean sea 
level. Based on this, the height of t.he central datum tablet above 
described is accepted -as 687.628 feet above mean sea level. 

The leveling was done by Mr. Hargraves Wood, levelman, under the 
general direction of Mr. J. H. Wheat, topographer. 

All bench marks dependent on this datum are marked with the let
ter '' 0," in addition to the figures of elevation. 

CU:\IBERLAND TO FROSTBURG, VIA l\IOUNT SAVAGE, ALONG CUMBERLAND AND PENNSYLVANIA 

RAILROAD. 

Cumberland: coping of feed lock of canal; United States Coast.and Geo-
Feet. 

detic Survey bench mark "I;" marked "I. B.l\1. U.S.C.S. 1878."... 623.602 
Cumberland, Allegany County court-house; bronze tablet, in top of stone-

work, northeast corner of building, marked "688 C." ............ _ .... _ 687. {)28 
Cumberland, Baltimore street; north rail, Georges Creek Railroad, center 

of street ........................... __ ... __ .......... ___ .. _ . _ ...• _. . . . . 626 
Cumberland, No. 91 Mechanic street; top of curbstone in front of. ... ·.... 622.49 
Cumberland Narrows, 200 feet east of signal station and 1,000 feet east of 

Pennsylvania Railroad bridge; top of C. P. post of Baltimore and Ohio 
Railroad track ........... _.. . . . . .. . . . . . . . . . • .. . . . . . . • . . . .. . . .. . . .. . . . . 658 

Cumberland paper mills, 1,000 feet west of; southeast abutment, Balti-
more and Ohio Railroad bridge over Wills Creek....................... 679.38 
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Feet. 
Kreigbaum, 2,000 feet west of station, 400 feet east of Henry Diffen

bangh's; stone south end east drain on Mount Savage Pike...... . . . . . . 752. 04 
BarrelsYille and Kreigbaum, 200 feet east of tank between; outcropping 

ledge of rock, north side of Cumberland and Pennsylvania Railroad... 880.39 
Barrelsville,. 75 feet west of station; railroad spike in telegraph pole.... 1, 011. 07 
Wilmouth Switch, road crossing east of; ballast wall, northwest abutment 

bridge ...... ___ ..... _ ......... _. _ .. ____ ... ___ ... ~. _ .......... _.. . . . . . . 1, 064. 22 
Mount Savage, 1,000 feet east of station; copper bolt, in southwest abut-

ment of highway bridge over Sulphur Creek; marked "1198 C." ...... 1, 197. 879 
Moranton, i mile east of; abutment old bridge O\"er Cumberland and 

Pennsy I vania Railroad ................ - .... _.... .. . .. . .. .. .. .. .. .. .. .. 1, 370. 80 
Moranton, station platform ............................................. 1,453.0 
Frostburg, 50 feet east of tunnel on Cumberland and Pennsylvania Rail-

road; bronze tablet, set in south side of rock cut, marked "1929 C." ... 1, 928. 550 

FROSTBURG TO CUMBERLAND VIA VALE SUMMIT STATO.S (PO.It!PEY SMASH), ALONG CUMBER

LAND AND PENNSYLY ANIA RAILROAD. 

Vale Summit station, 250 feet west of and 100 feet south of Georges Creek 
Railroad; copper bolt in large bowlder, marked" 1993 C." . . . . . . . . . . . 1, 993.034 

Vale Summit, 1 mile east of; highest point of large rock 40 feet north of 
railroad, 300 feet east of tank ......................................... 1, 835. 04 

Georges Creek Railroad, mile post 11; top of ... _ ............... _ ........ 1, 776. 87 
Clarisville, platform at station .. _ ........... __ ..... _ .................... 1, 637.4 
Mile post 10, top of ......... ------ ................................ ______ 1, 620.86 
Mile post 9, t mile east of and t mile west of tunnel; highest point of 

bowlder 30 feet south of railroad ................... _ ......... _. _ ...... 1, 419. 54 
Mile post 8, railroad spike in side of .......... _ ........... _ .............. 1, 326. 95 
Mile post 6, railroad spike in side of .... _ ............. _ .................. 1, 079.20 
Alleghany Grove, Georges Creek and Cumberland Railroad, platform at 

station ........ _. __ .............................. _ ................. _.. 1, 049. 9 
Mile post 4, nail in top of .......... _ .......... __ .... __ .. __ .......... _... 863. 89 
Cumberland, 2t miles west of; platform at Park station (Uasino), Georges 

Creek and Cumberland Railroad....................................... 756.7 
Mile post 2, nall in top of............................................... 657.84 

CUl\IBERLA.SD TO FLINTSTONE, ALONG OLD NATIONAL PIKE. 

Cumberland, Baltimo:Ptj, and Decatur streets; stone at northwest corner .. 
Cumberland, 20 feet east of gate of German Lutheran cemetery, stone . 

south side of pike. ____ ........................ ____ ........ -----· ..... . 
Cumberland, 2t miles east of, on Baltimore pike, 1,200 feet east of Hammer-

smith's; chisel cut on stone, southeast end of drain ............. _ ..... . 
Cumberland, 2t miles east of; stump of telegraph pole 60 feet northeast of 

road from north ........................... __ ......................... . 
Wolf )fills, northwest abutment of bridge oYer EYerts Creek ....... __ .. . 
Cumberland, 4 miles east of; nail in telegraph pole south side of pike 

opposite Wilson's big barn ............................. _ ............. . 
Six-Mile House, t mile west of; chisel cut on stone south end of drain 600 

feet east of church ............... _ .............................•...... 
Six-l\Iile House, foundation, northeast corner; copper bolt, marked 

690.86 

776.32 

854.60 

770.8 
670.08 

738.01 

859.07 

'' 881 C." ........ - ............................................. _.. . . . . . . 881. 332 
Six-l\Iiole House, 1 mile east of, 70 feet east of road to house north of pike; 

nail in telegraph pole north side of pike .. _._ .......... _ .... _.. .. .. .. .. 1, 230. 76 
Six-Mile House, It miles southeast of; 200 feet east of 1·oad to south; nail 

in telegraph pole south side of pike ........ _ ..... _ .......... __ . _ .. __ .. 1, 331. 23 
Flintstone, top of mountain, at beginning of descent toward; chisel cut on 

ledge of rock .................... _ .. .. .. . . .. . .. . .. .. .. .. .. . . . .. . .. .. .. 1, 720. 21 
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I Feet. 

}'lintstone1 2 miles east of; nail in telegraph pole southeast corner of pike 
and Dickerson roads . _ ..... ___ ... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 185. 73 

Flintstone, 1 mile east of; top of pointed north side of pike .. _... . . . . . . . . 922. 78 
Flintstone, Dr. Robbinson's house, northwest corner of foundation; bronze 

tablet, marked "828 C."....... .. . . .. .. . .. . .. .. .. .. . .. .. . .. .. .. .. .. . .. . 828. 204 

FLINTSTONE TO OLDTOWN, ALONG OLDTOWN ROAD. 

Marley Branch mill, tmile south of; cut on rock, _east side of road, 650 feet 
east of watering trough ............. __ ........ -~--.................... 789.89 

Flintstone, second crossing of Town Creek south of; blaze on ash tree east 
side of road ...... ·----- .................. ---·.:....................... 710.1 

}""'lintstone, fourth crossing of Town Creek south of; blaze on ash tree east 
side of road, 0.04- mile south of crossing........... . .. . .. . . . .. . .. .. . .. . 687.6 

Flintstone, sixth crossing of Town Creek from; copper l)olt in ledge, 2 
feet above grade of Creek road to Oldtown, west side of road about 0. 06 
mile northeast from L. T. Shryock's, mar ked "666 C.". ___ .. .. . . .. .. . . .. 666. 217 

Oldtown, 100 feet north of first crossing of Town Creek from; nail in root 
of small sycamore tree, east side of road................ . .. .. . .. .. . . . . 624. 2 

Oldtown, 3 miles north of~ near top of ridge; nail in root of white oak 
tree, east side of road................................................. 833.5 

Oldtown, 2 miles north of; cut on large rock east side of roacl 300 feet 
south of Hendrix gate ................................ ________ ........ 753.51 

Oldtown, Lock 70; copper bolt in coping, south wall, 15 feet east of ·west 
end, marked "564 C."----............................................. 563.989 

OLDTOWN TO. CUMBERLAND, ALONG CHESAPEAKE AND OHIO CANAL. 

Chesapeake and Ohio Canal, Lock No. 67; coping stone.... . . . . . . . . . . . . . . ,. 539. 71 
Chesapeake and Ohio Canal, Lock No. 71; coping stone.......... . . . . . . . . 571. 80 
Chesapeake and Ohio Canal, Lock No. 72; east end of north coping....... 581.08 
Chesapeake and Ohio Canal, Lock No. 73; coping-........ . . . . . . . . . . . . . . . . 590. 37 
Baltimore and Ohio Railroad bridge across Evitts Creek; top of ba-llast 

'vall, west abutment .•••.................................... ------ .... 627.06 
So nth Cumberland, Virginia avenue; top of rail, Baltimore :1llc1 Ohio Rail-

road crossing ........................................................ . 646.84 

PATTERSON CREEK TO ALASKA, WEST VIRGINIA. 

Patterson CreekJ Baltimore and Ohio Railroad station; nail in corner of 
wooden curb _to platform...... .. . . . . . . . . .. .. . . .. .. . .. .. . .. .. .. .. . . . . . . 575. 0 

Patterson Creek station, 2 miles south west of; floor at southeast corner 
of wooden bridge ..... _. . . . . . . .. . . . . .. .. . . . . . . . . . . . . .. .. . . . . . . . . . . . .. . 572. 0 

F;rankfort, 1 mile north of, 200 feet south of creek from west; west end of 
small wooden drain .................................. .-................ 597.56 

Frankfort (Alaska), t mile northwest of; copper bolt in west end of north 
abutment highway bridge over Patterson Creek, marked "589 C."..... 588.628 

WEST VIRGINIA. 

KANAWHA, PUTNAM, LINCOLN, BOONE, LOGAN, MINGO, WYOMING, 

MCDOWELL, AND MASON COUNTIES. 

CHARLESTON AND OCEANA QUADRANGLES. 

The elevations in the following list were published in part in the 
A.ppe11dix to the Eighteenth Annual Report of the Survey, being based 
on a bench mark determined by trigonometricalleve1ing by the United 
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States Coast and Geodetic Survey at St. Albans west base monument. 
The leveling in connection with this work was done chiefly by Mr. 
Hargraves vVood, levelman, under the direction of Mr. Hersey Munroe, 
topographer, during the seasons of 1896 and 1897. 

In the spring of 1898 Mr. E. L. McNair, levelman, connected levels 
broug·ht from Hamden Junction bench mark of the transcontinental 
line of precise levels of the United States Coast and Geodetic Survey, 
via Thurman and Gallipolis, Ohio, to Point Pleasant, West Virginia. 
At this place connection was made with bench mark of the United 
States engineers on coping of Lock 11, on Great Kanawha River. 
The result was a difference of 4.780 feet, which is added to the eleva
tions determined by the United States engineers on Great Kanawha 
River, and a permanent bench mark was left in Point Pleasant bearing 
the accepted elevation as brought from the Uoast Survey. The ele
vations Iist~d in the appendix of 1897 above referred to, as based 
on the Coast Survey monument at St. Albans, showed a difference 
of elevation ·between it and the United States engineer lock bench 
marks of 3.544 feet, whereas the difference now accepted is 4. 780 
feet. .As a consequence, the levels hereafter listed differ from th9se 
published in the appendix referred to by the amount 0.836 foot, which 
is added to those elevations, an~ they are accordingly about 1 foot 
higher than the elevations as stamped on the bench marks established 
in 1896 and 1897. Based. on these connections, the elevation of the 
datum tablet placed in the State capitol building in Charleston in 1897, 
and marked ''C. 602," is now accepted as being 601.597 feet above mean 
sea level. The bench marks dependent upon this datum have been 
marked with the letter '' C" in addition to the :figures of elevation. 

LOCK NO.6 1'0 CHARLESTON. 

Lock No. 6, Great Kanawha Hiver; top ·of coping stone. A correction of 
4.780feet as determined at Lock No.ll ori the Great Kanawha River was 
added to the elevation of the coping of Lock No. 6 near Charleston. 
The elevation of coping of Lock No. 6 by the Engineer Corps is 565.5. 
The corrected elevation is ..•••........................................ 

Lock No.6, 0.9 mile east of; 1±1 chisel mark on rock ledge 15 feet north of 
road and 700 feet west of tannery ...........................•..... __ .. 

Charleston, 2! miles northwest of; 1±1 on sandstone from north wall of 
stone arch bridge over Two Mile Creek. Bridge is known as Two Mile 
Bridge .........•.....••....•.......................................... 

Charleston, 2.4 miles northwest of; nail in top of oak post 2 feet high, 
beside sidewalk on south side of road 18 feet west of corner of Tinsley's 
grocery ....................................•...............•••........ 

Charleston; li miles northwest of State Capitol; I±J chisel mark on sand
stone wall at southeast corner of stone arch bridge. About t mile 
northwest of suspension bridge across Elk River. __ .... ------····-- .... 

CHARLESTON UP 'l'WOllliLE CREEK .A.."'D ALONG CHARLESTON AND SISSONYILLE ROAD TO 

WALLACE'S STORE ON TUPPER CREEK. 

Charleston, State Capitol, in southwest corner of; bronze tablet marked 

Feet. 

570.28 

622. 8.~ 

597.03 

619.74 

59<1.62 

'' 602 c "- .. -- -- ---------------- ---------- --. ---- -----. ---------- . ----- 601. 597 
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Twomile Bridge, 1 mile north of; 1±1 chisel mark on sandstone abutment 
at northwest corner of wooden bridge, opposite road going east up 
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Feet. 

branch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 587. 54 
Twomile Bridge, 2 miles north of; 1±1 chisel mark on sandstone bowlder 

at southwest corner of small wooden bridge near wood-colored house on 
west of rQad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . 604. 77 

'l'womile Bridge, 2! miles north of; about 200 feet southwest of Methodist 
church known as ·wesley Chapel; copper bolt in bowlder marked "604: C" 604.751 

\Ve~ley Chapel, t mile north of; 1±1 chisel mark on bo\vlder near middle of 
road and 10 feet north of elm tree; 400 feet north west Of store.... . . ..• . . 607. 35 

Wesley Chap 1, 1t miles north of; 1±1 chisel mark on sandstone bowlder 2t 
feet from walnut tree (near bridge) on east side of road opposite house 
of G. W. Jenkins...................................................... 678.90 

Wesley Chapel, 2t miles north of; 1±1 chisel mark on large sandstone ledge 
20 feet east of road and about t mile southeast of divide between waters 
of Two Mile Creek and Tupper Creek ....•.......................... ·.. 807.18 

Wallace's store, 0.9 mile south of; 1±1 chisel mark on large :flat bowlder 
8 feet northeast of road near small wooden bridge; a log house 275 feet 
south............ . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . ... . . . . • . . . 745. 87 

\Vallace's store, 75 feet east of; 1±1 chisel mark on sandstone bowlder on 
edge of creek 10 feet east of road ........ __ ..... _.. . . . . . . . . . . . . . . . . . . . . 678. 23 

Wallace's store, ! mile east of; copper bolt in bowlder on south edge of 
road and about 600feet east of James \Vallace'shouse, marked ''668 C". 667.677 

WALLACE'S STORE ON TUPPER CREEK, VIA l\IARTINS BRANCH AND POCATALICO RIVER TO 

POCA. 

Martins Branch road, south side of and t mile above mouth; 175 feet west 
first crossing near schoolhouse; copper bolt in rock ledge 1 foot above 
grade, marked" C 592" .............................................. . 

Rocky Fork, 300 feet from month of; railing post west side bridge (north 
end) over ............................................................ . 

Pocatalico River and Lick Branch, summit between; nail in root walnut 
tree ....................................................... - - - - ...... . 

Poca, about 3t miles southeast of; stone on bridge over small stream .... _ 
Poca, lt miles southeast of; nail in root of large elm north side of road, 

south bank Pocatalico River ......................................... . 

POCA, ALONG KANAWHA AND l\IICHIGAN HAlLWAY TO ST. ALBANS. 

Poca station, 300 feet south of; copper bolt on west side south abutment 
high way bridge over Correly Branch; marked "C 572" ............... . 

Milepost 107, Kanawha and Michigan Railway, nail in top. of ........... . 
Milepost 108, Kanawha and Michigan Railway, nail in top of ........... . 
Milepost 109, Kanawha and Michigan Railway, nail in top of ........... . 
l\iilepost 110, Kanawha and Michigan Railway, nail in top of ........•••. 
Lock 7, top coping; equals 555.50 United States Engineer elevation ..... . 
Lewis railroad station, t mile east of; nail in root of large walnut tree at 

bencl in lane, 600 feet north of Chesapeake and Ohio Rail way ......... . 
Scott railroad station, 75 feet south of; iron post in Pine's orchard,.50 feet 

so nth of Chesapeake and Ohio Rail way tracks, marked "693 0" ...... . 
St. Albans, west base monument, located in fence line on west side of First 

~:;t.reet, 60 feet north of the north rail of the Chesapeake ancl Ohio Rail
way track; center of monument is marked by limestone post projecting 
1 foot above ground, in top of which is a copper bolt, the elevation of 
which is .......................................................... ---. 

591.942 

594.40 

832.79 
567.72 

570.95 

573.266 
589.77 
592.56 
591.80 
592.77 
560.280 

597.83 

693.781 

59:>.616 
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LOCK 6 'TO TYLER CREEK SCHOOLHOUSE. 

Lock 6, coping; equals 565.50 United States Engineer elevation ...... ----
Lock 6, t mile northwest of; bridge over small branch of Tyler Creek .... 
Tyler Creek road, t mile southeast forks of road near Tyler schoolhouse; 

copper bolt in rock 20 feet west of drain across, marked" C 623". _____ . 

LOCK 6, UP MIDDLE FORK DAVIS CREEK TO MOUTH OF LONG BRANCH. 

Davis Creek, southeast abutment Chesapeake and Ohio Railway bridge 

Feet. 
570.28 
589.34: 

624.296 

over (top ballast wall) ...... -----·-----------------------·------------ 604:.55 
Trace Fork Davis Creek; Kanawha and Coal River Railway trestle over; 

top of rail ___ ..........................................•.... --.. . . . . . . 602. 06 
Milepost 2, top of; Kanawha and Coal River Railway.................... 597.59 
Dry Branch, t mile south of; nail in root of beech tree east side of roacl.. 597. 08 
Long Branch, 900 feet north of; between second and third crossings north 

of schoolhouse; copper bolt in large bowlder west side middle fork 
Davis Creek, marked" C 659". _ .•... _ .••.. -- .....• --. _ --- ----. _ -- -- .. _ 660.187 

LOCK 5, UP LENS CREEK TO RACINE AND DOWN COAL RIVER TO MOUTH OF LICK CREEK. 

Lock 5, coping; equals 572.50 United States Engineer elevation. __ .. _.__ 577. 28{) 
Chesapeake and Ohio Rail way culvert over Rush Creek; -! mile northwest 

of; copper bolt in middle one of three ledges of rock west of side Right 
Fork Rush Creek, marked" C 639" ............ --- ..... - ........... ---- 639.868 

Trestle on ·west Virginia Southern Railroad, 900 feet southwest Chesa-
peake and Ohio Railway; top of rail ...... ---- .... ------.............. 592.85 

Hernshaw,-! mile south of; nail in root sycamore east side of road at 
schoolhouse ......... _ .................................. -......... . . . . . 704:. 00 

Hernshaw, about 1 mile south of; copper bolt in 3 by 5 foot ledge rllck 
south side road south bank Lens Creek, near A. Hoffman's house, marked 
" c 722" . - -- -- . - ---- . -- --- . ----- ..... ----. -- .. ---- -- ... - - -- .. --- .. - -- - 723. 110 

Sixmile Creek, i mile south of; large sycamore tree west side of road; 
nail in root of __ . _ . ____________ .... ____ ............ __ ............ __ . _. . 869. 23 

Lens Creek and Short Creek, gap between; center road, ground surface . . 1, 238 
Lens Creek and Short Creek, 1~ miles, south gap between; large flat rock 

ea& t side of road ....... ____ ... ___ ......... _ ......... ___ .... _.. . . . . . . . . 1, 170. 21 
Racine, about 1 mile north of; nail in root large sycamore tree in road 4:00 

feet south Widow Snodgrass's house-----------··--------------------- 771.21 
Racine, 50 feet north of north side church at; on tock west side road 200 

feet north Coal River ... _ .... ___ ..... _ ... ___ ..... _ ................ ___ . 665. 30 
Peytona, east end of walnut tree south side of road, nail in root of; third 

tree from east line walnuts nearly opposite old coal dump across river. 670. 37 
Peytona, about 2 miles northwest; copper bolt in ledge rock south side 

road down Coal Hiver, 100 feet northwest of Laurel Branch; 1 mile 
below ·white Oak Branch, marked "C. 665" .................. -... . . . . . . 666.326 

Lick Creek, 200 feet north of mouth of; copper bolt in rock west side Coal 
River road: marked" C. 648" .. __ .......... ---- ........ ---· ---- .... ---. 649.300 

RAC'INE, YIA CO:IIFORT A.ND HOPKINS, TO MOUTH ROBINSON CREEK. 

To11ey Branch Coal River, at crossing; nail in root sycamore tree southeast 
side of road .. ___ .... __ .. . . . . . . .. __ ..................... _ ....... _ .. _ . . 672. 67 

Comfort, i mile north of; copper bolt bottom rock clifl" t mile south mouth 
J oes Creek; east side Coal River road., 4 feet above grade, marked "C. 
673" - - - - - ... - - - - - - . - - - - .... - .. - - - ......... - . - ... - - - .. - - - . - ........... - 67 4. 413 

Laurel Creek crossing, 600 feet below Sand :Fork; large leaning poplar 
tree east side of road, nail in root of .................... -.. . . . . . . . . . . . . 705. 58 
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Feet. 
Hopkins Fork, 200 feet southeast mouth of; bronze tablet in face rock 

cliff, marked " C. 734 ". _ ........... _ ....... _ ................. _... . . . . . . 735. 313 
Cristley Branch; nail in root of beech tree north side Laurel Fork 400 feet 

southwest schoolhouse at ... ___ ......... _ .... _______ ... -----· ___ . --.. .. 824.18 
Prairie Branch, 300 feet southwest of; nail in root of sycamore tree south-

east side of road ............... _ ............................... _.. . . . . 888. 84 
Laurel Fork and Robinson Creek, gap between; nail in root large chestnut 

tree . _ .. _ ........ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 65~. 25 
Robinson Creek, confluence with Right Fork; nail in root of beech tree 

growing with sycamore tree. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . 876. 62 
Robinson Creek and Pond Creek, 500 feet from confluence of; copper bolt 

sunk in protruding bowlder in Ballard Brown's field on east side of and 
300 feet from road, marked "C. 746" .............. ~.......... . . . . . . . . . . 747.772 

ST. ALBANS, VIA TACKETT CREEK_, YOUNG'S STORE, AND TORNADO, TO STARTING POINT. 

St. Albans~ west base monument, located in fence line on west side of 
First street 60 feet north of the north rail of the Chesapeake and Ohio 
Railway track; center of monument is marked by limestone 110st pro
jecting 1 foot above ground, in the top of which is a copper bolt, the 
ele,ration of which is...... . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595. 616 

Lewis railroad station, l mile east of; nail in root of large walnut tree at 
beml in lane 600 feet north of Chesapeake and Ohio Railway........... 597.83 

St. Albans, lt miles north weRt of; northmtst corner of abutment of bridge 
at first crossing of Tackett Creek ......... _ .................... _ .. ·_... 588. 91 

Tackett Creek, last crossing of; 400 feet west of frame bouse with well in 
front; bench mark cut in stone on right side of road.----------________ 778.91 

Tackett Creek, road up; rock on right side just above small spring on left 
aide of road 500 feet east of summit; "B.l\L" cut on rock ..•.•..•..... _ 904. 05 

Tackett Creek, summit where road leaves ancl follows Hurrimine, 1,000 feet 
west of; nail in poplar stump at end of small bridge on left side of road. 916. 72 

Hurricane road, right side of; 75 feet beyond new frame house about t 
· mi1e west of summit on ledge rock . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . . 843. 30 
Young's store, first house south of~ on south side of road, belonging to 

.John Hodges; copper bolt set in east chimney 6 fee·t from ground,· 
marked ·'U.S.G.S. 737Ft. B.M." ----------·-·····················---- 738.219 

Young's store, west side of road leaving Hurricane road at; nail in root· 
of gum tree 6 inches in diameter t mile south frow forks where clearing 
begins onright ....... _ ... _. __ . _ ... _......... . . . . . . . . . . . . . . . . . . . . . . . . . 813. 42 

Young's store, road from, to Bridge Creek; large white oak tree on east 
side 200 feet west of head of hollow on south and backbone of ridge... 931.04 

Bridge Creek, west bank of; south of and near house on east about i mile 
south of schoolhouse; nail in small dogwood stump ............. _.. . . . . 749. 45 

Fliut Hollow, i mile southwest of mouth of; large rock on bank west side 
of road and Bridge Creek; cleared field on east, woods on west . . . . . . . . 700. 85 

Trace Fork of Mud River, 200 feet below mouth of Twomile Branch, 400 
feet northwest of Anderson McAllister's bouse; copper bolt in huge rock 
on north side of stream, marked "U.S.G.S. 669Ft. B.M." ...... ...... 670.050 

Twomile Branch (a. tributary of Trace l<'ork of Mud River); large elm tree 
at mouth of ..................... - .... _... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662. 91 

}.,all Creek, road from; stone on north side 100 feet from top of first ridge 
near small walnut ......... _ .... - .... _. _ .. _. _ ...... _ ........... _ ...... 1,. 034. 83 

Twomile Branch allll Right Fork of Fall Creek; nail in root of large chest-
nut tree on south side of road near first break in ascent of ridge between 
strean1s. -- - . -.... - - ....... - . - -.. - - - - ..... - .... - . . . . . . . . . . . . . . . . . . . . . . . 880. 49 
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Feet. 
Tornado, 2 miles south west of, on Fall Creek road; nail in root of bee~h 

tree on bank near new house . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 621. 05 
Tornado, 1t miles southwest of, on road up Fall Creek; iron post on south 

side of road 150 feet above first crossing of Fall Creek. marked "614".. 614. 633 
Tornado, mill at; large stone in retaining wall of mill at point where wall 

1neets fence........................................................... 608.13 

GARRETT'S BEND TO SAND GAP, SUGAR CAMP KNOB, DOWN LAUREL FORK OF HORSE CREEK 

TO MADISON. 

Garrett's Bend, 1. mile southeast of, up Trace Fork; nail in root of syca.: 
more tree, east side of road, near foot-log and bawmill................. 671. 34 

Garrett's Bend, south end. of first foot log at, ,going up Trace Fork; nail 
in strt1np ............................................ __ .............. 0. 682. 23 

Garrett's Bend, 2 miles above; nail in root of walnut tree at barn and 
crossing of William's Branch ........................ · ................. ·. 704.09 

Sand Gap; nail in large stump under chestnut tree west side of road ..... 1, 089.09 
Sand Gap, 500 feet west of fork of roads at; copper bolt in huge rock above 

John A. Midkiff's house, marked "U. S.G.S. 1079 B.M." ................ 1, 079. 470 
Brushy Knob, east end of, on road to Little Coal River; nail in root of 

white-oak tree on west side of road.... .. .. .. . .. .. . .. . .. . .. .. .. .. .. .. .. 1, 223. 82 
Sugar Camp Knob signal, t mile south of cabin near, 125 feet below fork 

of road; nail in root of hickory tree on west side of road.. . . . . . . . . . . . . . 1, 198. 35 
Sugar Camp Knob signal, 1! miles from, on Laurel Pork; nail iu root of 

beech tree at schoolhouse on west side of road. . . . . . . . . . . . . . . . . . . . . . . . . . 839. 80 
Laurel Pork, 1t miles above mouth of; nail in root of beech tree on east 

si1 le of road .......................... ~ ............................... . 
Laurel Pork, ~ mile above mouth of; nail in root of beech tree on west 

side ofroad .......................................................... . 
Laurel Fork, 200 feet above confluence with Horse Creek; copper bolt in 

rock ledge on east bank, opposite James McClure's house near last cross-
ing of Laurel, marked "U.S.G.S. 673Ft. B.M." ...................... . 

Hill, 1t miles above; nail in root of leaning beech tree on north bank of 
Horse Creek about 1,200 feet below Price's house, just below small 
stream coming in on right ............................................ . 

Trace Branch, 1 mile above mouth; copper bolt in large bowlder on left 
·side of right-hand hollow on Trace Branch of Horse Creek, marked 
"U.S.G.S. 766 Ft. B.l\1." .•.• _. __ ....•••... _ .......................... . 

Hill; top of foundation wall north side of store ........................ .. 
Hill, 1t miles 8onth of; nail in root of large white oak tree on west side of 

road i- mile south of ford ............................................. . 
Camp Creek, i mile north of; nail in root of large sugar-maple tree on 

west side of road 300 feet above Stolling's house ...................... . 
Camp Creek, i mile north of; copper bolt in small ledge of rock on east. 

8ide of road going up Little Coal River 300 feet above B. Stolling's, 
marked "U.S.G.S. 660Ft. B.M." ........................ ------ ____ ----

Camp Creek, ! mile south of, opposite Dr. Hill's house; nail in root of 
large beech tree west side of road ........................ _ ........... .. 

Camp Creek, 2 miles south of; nail in root of beech tree west side of road. 
Lick Creek, 1 mile north of, 600 feet abovehousewhereroad forks to left; 

nail in root of hollow beech tree on bank of river west side of road ..... 
Lick Creek, opposite mouth of; nail iu root of one of two sycamore trees 

overhangingriver .......................... ------ .................... . 
Lick Creek, 1! miles south of mouth of; nail in root of l~auing beech tree 

on Routh side of Lick Creek, below small stream coming in on south .... 
Lick Creek, 500 feet below sawmill on; nail in root of leaning beech tree 

on north side of road ....................... _ ......................... . 

754.63. 

706.97 

673.547 

652.92 

766.856 
669.51 

658.54 

663.45 

661.095 

670.69 
711.64 

671.95 

668.20 

717.80 

744.09 
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Feet. 
Lick Creek, 3 miles above month, at Chambers's house; nail in root 'Of wal-

nut tree in fieltl on north side of road. __ . ________ . ___ . _____ ........... _ 768. 33 
Lick Creek, 3! miles above mouth of and i mile above Chamber's house, 

on Right Fork of Lick Creek; copper bolt in bowltler above coal bank 
25 ft>et east of creek between two walnut trees, one of whtch i13 blazed; 
bolt is marked" U.S.G.S. 820Ft. B.M.'' _ --. ----... .. .. . . . . . . .. .. . . . .. . 820. 328 

Newport (Danville post-office), t mile above; nail in root of large elm tree 
011 south side of road ••••.............. -------------- ............ ------ 679 

1\fADISON, UP SPRUCE FORK TO SENG POST-OFFICE. 

Ma:dison, sheriff's office; bronze tablet in front wall, marked "704 " ..... . 
Sprnce Fork, 600 feet above month of; nail in root of beech tree on east 

side ofroad ........ -------- ......... ---- ...... ------.---- .... ---- ..... . 
Madison, 1! miles south of; nail in root of white-pine tree on east side of 

road up Spruce Fork 225 feet above HChoolhonse ...................... . 
Low Gap Branch, 450 feet above mouth; ledge of rock on north side of road. 
Spruce FoTk, ! mile below Hunters Brauch; nail in root uf large, leaning 

sycamore tree on west side of road, hank of Spruce Fork, 5 feet aho,·e 
water ..................................... -- ......................... . 

Spruce Fork, t mile above .Hunters Branch; nail in root of apple tree 600 
feet abo,·e log honse·on east side of road ....... ------ ........ ·----- ... . 

Spruce Fork, 4 miles below Hewett Creek; nail in root of large sycamore 
tree 200 feet above scho_ollwuse .................. ---- ................. . 

Spruce Fork, 1mile below month of Hewett Creek; nail in root of elm tree 
on east side of road .............. _ ................•.................... 

Spruce Fork, 200 f et. below mouth of Hewett Creek; nail in root of syca-
more tre~ on east side of road in front of schoolhouse ................. . 

~pruce Fork, mouth of Dry Branch, near John French Stollings; nail in 
root of oak tree on west side of road ........... _ .... _ ...........•..... 

Spruce Fork, t mile below month of Rockhouse Creek; nail in root of 
water-birch tree on south side of road 200 feet above crossing ......... . 

Spruce Fork, ! mile above Rockhouse Creek; nail in root of sycamore tree 
on east side of road 400 feet above cabin on right ..................... . 

Spruce l<'otk, t mile above mouth of Beech Creek on north side of Spruce 
Fork, 300 feet below splash dam opposite William Coleman's barn; cop-
per bolt in ledge of rock, marked "U.S.G.S. 846Ft. B.M." ........... . 

FROJ\l MOUTH OF HEWET1' CREEK TO PECK AND UP GUYANDOT RIVER TO LOGAN. 

Hewett Creek, 300 feet above month of; copper bolt in l~dge of rock oppo
site schoolhouse and on south ~>ide of creek; marked "U.S.G.S. 767Ft. 

704.146 

699.69 

709.72 
719.67 

728.21 

746.29 

744.76 

765.12 

770.15 

785.90 

816.58 

828.67 

846.234 

B. M .'' . ---- .. - ... --.- ... - ....................... - .... -.-- .. --.-. ----.. 767. 954 
Hewett Creek, 1 mile above month of; on sonth side of road 300 feet below 

·Frent·h Mc~ealy's; nail in root of leaning' beech tree ... __ .......... _... 792. 34 
Hewel t, 1 mile above post-office; nail in root of elm tree on east side of 
road 1,000 feet below splash darn...................................... 828.71 

Hewett. 2 miles above post-office; 600 feet below Robert Hardessy's; nail 
in root of small leaning birch tree on south side of road............... 856.15 

Hewett Forks, 1! miles below; nail in root of leaning beech tree on west 
side of road in front of schoolhonse ..... ·----· ...... .... .... ...... .... 905.23 

Hewett Forks, t mile above; rock in road near ledge on right with coal 
under it .................................. _ ................... _... . . . . 1, 004. 57 

Hewett and Big creeks, top of ric.Jge between; nail in root of mulberry 
tree 600 fPet below top of ridgt-~ on Big Creek side ...................... 1, 167. 10. 

Big Creek, head of; nail in root of chestnut tree on eaRt si1le of road above 
Sanders's harnyard ....... __ ... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 983. 24 

19 GEOL, PT 1--15 
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Feet. 
Mill Creek head of; nail in root of walnut tree on north side of road above 

bend at house near foot of mountain ............................... __ .. 974.20 
Peck, t mile sontb of post-office; on the northwest side of Mill Creek 300 

feet above mouth; copper bolt in northwest corner of huge bowlder, 
marked '' U.S.G.S. 653 Ft. B.l\f." .• - ...... --......... .. .. .. .. .. .. .. . . . . 653.549 

Peck, 1 mile above on Guy an dot River; nail in root of beech tree on west 
side of road ...........................•.....•.................... __ ... 699. 4 7 

·white's Mill, t mile south of; nail in root of large elm tree on west side 
of road along Guyandot River, 200 feet below schoolhouse............. 64-6.12 

Logan, lt miles south of; nail in root of huge sycamore tree on west side 
of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652. 96 

Logan, 2 miles south of; 500 feet above Hamilton McDonald's; nail in root 
of beech tree on right of road......................................... 655.34 

Logan: bronze tablet set in wall at northeast corner of court-house, 
marked "678 "...... . . • . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678. 822 

LOGAN TO lii:OUTH OF BIG HUFF CREEK AND UP GUYANDOT RIVER TO GILBERT. 

Logan, 1 mile east of, on road up Guyandot River; large bowlder marked 
"B.M.", on south Aide of road ....................................... .. 

Dingess Run, 200 feet south of; nail in root of large sycamore tree west of 
road .......... __ .................................... -..... - .. -....... . 

Andrew Perry's house, t mile above, on west side of road; nail in root of 
leaning water birch .................................................. . 

Ely Gore's, across river from, and 500 feet above hollow on left; nail in 
root of leaning sycamore on west side of road ......................... . 

Rum Creek schoolhouse, t mile above; rock at root of large cucumber tree 
on west side of road ............................................. :. _ .. 

Floyd Buchanan's, top of bill across river from; lower projection on ver-
tical ledge of rock on east side of road ............................... . 

Hugh Avis's, t mile above; nail in root of beech tree on west side of 
road .................................................••............... 

Rich Creek, opposite mouth of; copper bolt in rock 20 feet north of Meth-
odist Episcopal Church, marked" U.S.G.S. 725Ft. B.M." ............ .. 

Rich Creek, 1 mile above; rock on right of road, near Melros White's ... . 
Henry Branch, t mile above; nail in root of walnut tree on east side of 

road .................................................... _ ... _ ......• __ 
George McDonald's field, cedar tree in, 1,500 feet below his house on the 

south side ofGuyandot River (B. M. 724.465 of N. & vV. R. R.); nailin 

668.97 

663.62 

675.34 

686.46 

688.76 

773.79 

713.83 

725.559 
723.01 

756.83 

root . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73(•. 97 
Buffalo Creek, opposite mouth of; nail in root of sycamore tree on south 

side of Guyandot River, near water's edge....... .. .. . . .. . . • . .. . .. . .. • . 723. 09 
Buffalo Creek, t mile above mouth of, opposite Martin Doss'~:~ and 60 feet 

above foot log, on west side of Buffalo; copper bolt in rock, marked 
H U.S.G.S. 728Ft. B.M." ...... -- .. ------ ..... - .... ---· _. ___ .... .... .... 728.511 

Buffalo Creek, 2 miles above mouth of; nail in root of sycamore tree on 
east side of road.... . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . 785. 02 

Buffalo Creek, west side of valley, 3 miles above mouth of; copper bolt, 
marked "U.S.G.S. 808Ft. B.:M." .... .. .. ..... ... .... .. .. .... .... ... ... 808.539 

Rockhouse Creek, west side of and 1 mile above mouth; copper bolt in 
rock near south enu of cliff; marked "U.S.G.S. 792Ft. B.M."...... . . . . 792.749 

Big Huff Creek, east side of, and 300 feet above mouth; copper-bolt in rock, 
marked "U.S.G.S. 727Ft. B.M."...... ...... ...... ...... .... .... ...... 727.962 

Guy an dot River,-} mile above mouth of Rockhouse Creek; nail in root of 
small black oak on west side of road.... .. . . . .. . . . .. .. .. .. .. .. .. .. . .. . 737. 70 

Gnyandot River, 200 feet above 'Yayne :McDonald's store; nail in root of 
small sycamore tree, west side of road. ..... . .. . . .. . .. .. . .. .. . .. .. .. . . .. 760. 15 
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Feet. 
Henderson Browning's, t mile below; nail in root of large white oak on 

south side of road_ ...................•.•.............. -..... _..... . . . . 752. 16 
Elk Creek, 600 feet below; nail in root of beech tree on west side of road, 

300 feet below Emory Altizer's ................... n.... . . . . . . . . . . . . . . . . 754. 35 
Spice Creek, t mile above; nail in root of white-walnut tree on north side 

ofroad, 1 mile below Jim Justice's .... ·-----·-----·------------------· 771.03 
Guayandot River; large rock on bank of, west side, where road comes 

near water, t mile above Jim Justice's ...... --.---·---.---·--- ..... ---. 756.59 
Gilbert, 1 mile below; nail in root of sycamore tree with spreading roots 

200 feet above old mill race where wagon road crosses river............ 804. 39 
Gilbert, t mile below; rock on west side of road 200 feet above high cliff 

on left ...................... _..... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 822. 43 

GILBERT, VIA WHARNCLIFFE, TO STATE CORNER BETWEEN VIRGINIA, WEST VIRGINIA, .A.ND 

KENTUCKY. 

Gilbert, opposite Alexander Stafford's store; iron post in field, marked 

"832" - ----- ---- - -- - --- - ---- ---- ---- ------ ---- --- --- ---- - -- - - - ---- ---- 832. 571 
Giluert, rock on east side of road near top of hill above Stafford's store... 855.75 
Gilbert Creek, 1 mile above mouth of; r.ock marked "B.M." in creek and 

road at first crossing above Zat Ellis's house .... __ ..... -- .......... ___ . 848.05 
Gilbert Creek, t mile above Horsepen Creek; nail in root of beech tree on 

east side of road 600 feet below Scott Ellis's __ ................ _ ... _ _ _ _ _ 891. 48 
Twisted Gun Gap Branch, 800 feet below; nail in root of poplar tree on 

eastside of road up Gilbert Creek ..... ---- ...... ---- ...... ____ .... ---- 945.39 
Twisted Gun Gap, summit of; nail in root of oak tree on east side of road. 1, 443.49 
Ben Creek, head of right fork below deserted cabin; rock on east side of 

road near rock cut at foot of mountain------------------ ______________ 1,200.50 
Ben Creek, 400 feet below Laurel Branch; nail in root of small white pine 

on east side of road .... _____ ..... ______________ ...... __ .. _ ........... _ 1, 017. 36 
Ben Creek, 300 feet below Laurel Branch, 4 miles above ·wharncliffe; iron 

post 011 east side of road, opposite T. E. Brown's house, ma.rked "1020". 1, 020.74 
Ben Creek, 400 feet below Pound :Mill Branch; nail in root of small syca-

more tree on east side of road ............. ___ .. _ .. _ .. _ . . . . . . . . . . . . . . . . 949. 09 
Ben Creek, 200 feet above Spring Fork Branch; at :Michael Hatfield's; 

nail in root of black-oak tree in west side of road ............... _..... 890. 24 
Wharncliffe, railroad bridge over Ben Creek; bridge seat of east abutment 

(B.M.820.39 of N. & W.R.R.) ------------------------------ -------·-- 822.90 
Kentucky, Virginia, and ·west Virginia, corner of State lines, t mile south 

of Wharncliffe; iron post, mar ked "825" ...... _. _ .... __ . ____ ..... __ .. . 826. 087 

KENTUCKY, VIRGINIA, .A.ND WEST VIRGINIA CORNER, VfA MOUTH OF LONG POLE, UP SAlliE, TO 

NEAR OAK BRANCH. 

Long Pole Creek, 1! miles above mouth of; nail in root of beech tree on 
north side ofroad ...... ·----· ____ ---· ··---· ...... ____ ---- ______ ------. 976.20 

Long Pole Creek, 1,200 feet below Oak Branch; iron post on south side of 
road, marked "1050" ......................................... __ .....• 1, 051.209 

UP BIG HUFF CREEK, VIA CYCLONE, TO ITS HEAD AND TO ECHART. 

Millard McDonald's, 600 feet below; nail in root of poplar tree on south 
side of road ............... _ .... _ ...................... _. __ .... _ . . . . . . . 771. 20 

Big Spring Branch, 1,800 feet a hove crossing of; nail in root of sycamore 
tree on north side of road. __ ...... __ ...... ____ ................ __ . . . . . . 793. 55 

Cyclone, copper bolt in rock opposite Henchman's house, marked" U.S.G.S. 
854Ft. B.M." .......... ------ ...... ··---· ------------ ·----- ------ ---· 854.917 
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Feet. 
Ed. Cook's, t mile above; nail in root of beech tree on south side of road. 897. 19 
Lem Brown's, t mile aboye; na.il in root of beech tr<!e on south side of road. 949.51 
Lem Brown's, nail in root of poplar tree on south side of road at ...... _.. 993. 94: 
Toney Fork of Huff Creek, south side of~ about 2 miles above mouth; 

copper bolt in ledge of rock, marked "U.S.G.S. 1234: Ft. B.l\1." ....... 1, 235.4:14: 
Road Gap Branch, 600 feet below; iron post on east side of road up Big 

Huff Creek, 100 feet above D. H. Cook's store, marked "1068" .••• __ . ___ 1, 068. 525 
Rockhouse Branch, 600 feet above at Gordon Bnrgess's; nail in root of 

sycamore tree on east side of road up Bil-{ Huff Creek .................. 1,14:9.91 
Road fork, l mile above; nail in root of tall sycamore tree 50 feet to right 

of rqad up Big Huff Creek ............................................ 1, 220.57 
Road fork, 2 miles above; nail in root of water birch on north side of road 

up Big Huff Creek .................................................... 1, 274.63 
Trace fork, 600 feet above; 11ail in root of tall sycamore tree on west side 

of road up Big Huff Creek ............................ --~--- .......... 1, 375.4:1 
Brushy Fork, 100 feet above mouth of, opposite \V. R. Blankenship's; nail 

in root of sycamore tree east side of Big Huff Creek ................... 1, 483.59 
Laurel Branch, t mile above and a little helow Garden Branch, on east side 

of Hig Huff, about 600 feet below Bailey's; nail in root of sycamore tree, 
east side of road ...................................................... 1, 606. 44: 

Spring Branch, 1,000 feet above mouth; nail in root of beech tree with 
top off. on west sitle ..... ---- ......... __ ................................ 1, 816.01 

Spring Branch; nail in root of sugar maple, half way up mountain, above 
head of stream, toward lowest part of ridge ........................... 2, 34:7.72 

Spring Branch and Alum Dirt Branch, top of ridge between; nail in root 
of large water oak, 200 yards east of Joe Lusk's deserted house ........ 2, 772.52 

Alum Dirt Branch, one-third way down mountain toward; nail in root of 
buckeye tree ................................... - ...................... 2, 4:30. 02 

Ecbart, east hank of Pond Fork of Coal River, opposite month of Skin 
Fork; copper bolt in ledge of rock, marked "U.S.G.S. 1423 Ft. B.l\1." .. 1, 4:23.95 

ECHAR'r, DOWN POND FORK OF LITTLE COAL RIVER, VIA BALD KNOB AND CROOK, TO MOUTH 

OF WEST FORK, AND UP SAME TO MOUTH OF BROWNS BRANCH. 

Pond Fork, 1 mile below Skin Fork; nail in root of sycamore tree on east 
side of road ....... - ............. - - .... - ... -.... - ........... · .. - ... --... 1. 353. 88 

Skin _Fork, 3 miles below; nail in root of leaning Rycamore tree on east 
side of road down Pond Fork ............................... .-.......... 1,241. 92 

Rock Lick Branch, t mile below month of; nail in root of sycamore tree 
on east side of roa.d down Pond Fork .................................. 1, 143. 26 

Bald Knob, east side of valley at; copper bolt in bowlder opposite Eddy 
Workman's, marked "U.S.G.S. 1101 Ft. B.M." ........................ 1, 101.98 

Hatfield's store, 1 mile above; nail in root of sycamore tree on west side 
of road, 100 feet above branch ............................ -.. .. .. .. . . . . 1, 031. 94 

Cow Creek, north side of, ! mile from mouth an<l 800 feet from Jim Gun-
noe's; copper bolt in ledge of rock marked" U.S.G.S. 1039 Ft. B.M.". 1, 040.02 

Hatfield's store, 2 miles below, on west side of Pond Fork and 800 feet 
above Dick Gerald's; nail in root of leaning sycamore tree east side of 
road ............. - ........... - .• - ...................... - . . . . . . . . . . . . . . 935. 60 

White's store, ! mile above; nail in root of elm tree, with sy-camore grow-
ing ont of it, on east side of Pond Fork ...... ___ ... ~... .. .. . .. .. .. .. .. 894. 39 

Crook, first crossing of Pond Fork above; nail in root of sycamore tree 
on west side of road ............ ·----- ...... ------------.............. 849.17 

'Vest Fork of Pond, 1,000 feet above junction of Pond Fork; copper bolt 
in rock, northeast side, mar ked '' U.S. G S. · 808 l!'t. B.M.''.. . . . . . . . . . . . . . 809. 939 
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Feet. 
West ]<'ork of Pond, t mile below Brown's Branch; nail in root of syca-

more tree on west side of road, 600 feet below John Giles's....... . . . . . . 864. 29 
·west Fork of Pond, 800 feet below Brown's Branch; copper bolt in ledge 

of rock on west side of road a little above and nearly opposite small 
water mill; bolt is marked" U.S.G.S. 884Ft. B.M." ................ ~.. 885.25 

JUNCTION OF WEST AND POND FORKS OF LITTLE COAL RIVER TO l\IADISO~ 

Bull Creek, 300 feet aboYe mouth; nail in root of leaning watar birch on 
west side of road down Pond Fork.................................... 774.76 

Robinson Creek, t mile above, and 150 feet above Gnsser Gore; nail in root 
of pine tree right side of road down Pond Fork...... . . . . . . . . . . . . . . . . . . 761. 83 

Robinson Creek and Pond Pork, 500 feet from confluence of; .copper bolt 
sunk in protruding bowlder in Ballard Bl'Own's Jield on east side of and 
300 feet from road, marked '' U.S.G.S. 746Ft. B.M."................... 747.772 

Robinson Creek, 1 mile below; nail in root of sycamore tree on north bank 
of Pond Fork and on south side of road just above schoolhouse ..... __ . 723. 19 

David Green Branch, 700 feet below on west side of road; nail in root of 
beech tree with top off, and on east bank of Pond Fork................ 721.57 

Workman Branch, 200 feet above; nail in root of chestnut-oak tree on 
west side of road down Pond Fork ......... _ ..... _ ...... _ .. ___ .. . . . . . . 702. 31 

OHIO. 

JACKSON, SCIOTO, LAWRENCE, AND G.ALLIA COUN'l'IES. 

HAMDEN, OAKHILL, SCIOTO, GREENUP, IRONTON, GALLIPOLIS, AND POINT PLEASANT 

QUADRANGLES. 

The elevations in the following list are based on a bench mark of . 
the transcontinental line of precise levels of the United States Coast 
and Geodetic Survey at Hamden Junction, Ohio, the elevation of which 
has been accepted as 706.665 feet above mean sea level. 

The larger portion of the leveling listed below was executed in 1897, 
and was based on a temporary elevation derived from the Norfolk and 
Western Railway in Ironton, Ohio. For reduction to mean sea level 
connection was made with the Hamden bench mark in 1898. Those 
bench marks which were set in 1897 were marked with the letter "I," 
referring to Ironton as datum. Those set in 1898 were marked with 
the letter "A," referring to Athens, of the transcontinental line, as the 
permanent datum. The difference between these is 3.430 feet, which 
has been added to the elevations derived from Ironton. As a conse
quence, the marking of bench marks set in 1897 and stamped "I" is 
approximately 3 feet lower than the present published and accepted 
heights of the same. 

All of the above spirit leveling 'fas done under the direction of Mr. 
Hersey Munroe, topographer, by Mr. E. L. McNair, levelman. 

HAMDEN JUNCTION, VIA WELLSTON. TO BERLIN, AI,QNG BALTIMORE AND OHIO SOUTHWESTERN 

RAILWAY. 

Hamden station, t mile east of; cut on the coping of a small drain or cui- Feet. 
vert, Marietta and Cincinnati Railroad, being bench mark LIII of United 
States Coast and Geodetic Survey's transcontinental line of precise levels. 706. 665 
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Hamden station, oppol:!ite center of; top of north rail of main track of 
rail \vay ...................................... _ .... _. _ ........ _ .... _ •.• 

Hamden, 1.3 miles southwest of; +chisel mark on top of guard-rail bolt 
at northeast corner of open culvert No. 292, 325 feet north of railroad 
crossing ............................................................. . 

Hamden, 1.3 miles southwest of; road crossing, top of rail at ........... . 
Wellston,! mile north of; Glchisel mark on stone foundation at southeast 

corner of iron highway bridge 25 feet north of railroacl. .............. . 
Ohio Southern and Baltimore and Ohio Southwestern Railway, intersec

tion of; top of raiL ...........................................•....... 
Wellston, intersection of Broadway and railroad ............• __ ......... . 
Wellston, southeast co~ner of International Hotel; +chisel mark on pave-

ment s Lone .....................•...................................... 
Wellston, First National Bank building, on south west corner of Broadway 

and Ohio avenue, in foundation stone in left corner of entrance to; bronze 
tablet, marked "731 A" ............................................... . 

Wellston, 1.3 miles south of; +chisel mark on head of track spike on east 
end of sill of bent No. 3 from south end of 11 bent trestle bridge (not 
numbered) ...........................................................• 

Wellston, road crossing, top of rail at .................................. . 
Berlin, 0.65 mile north of; + chisel mark on guard-rail bolt at northeaRt 

corner of bridge No.297 --~--- ........................................ . 
Berlin, top of rail at crossing of Cincinnati, Hamilton and Dayton Rail-

way and Baltimore and Ohio Southwestern Railway .................. . 
Berlin station, 20 feet southwest of Cincinnati, Hamilton and Dayton Rail

way and 60 feet east of Baltimore and Ohio Southwestern Railway; spike 
in large oak post 1 foot high ................. _ ....................... . 

BERLL_, TO BURRIS, ALONG CINCINNATI, HAMILTON AND DAYTON RAILWAY. 

Berlin, 0.6 mile south of; top of rail at road crossing .................... . 
Berlin, 1.2 miles south of; top of rail at road crossing .................. . 
Berlin, 1t. miles south of; +chisel mark on head of drift bolt through 

cap at southwest corner of bridge No.189 ............................. . 
Berlin, 2 miles south of; top of rail at road crossing .................... . 
Berlin, 2i miles south of; top of rail at road crossing ................... . 
Burris, 1.2 miles north of; + chisel mark on head of drift bolt through cap 

at southwest corner of bridge No. 193 ...........•..................... 
Burris, 0.6 mile north of; +chisel mark on head of drift bolt through cap 

at north west corner of bridge No. 196 ................................. . 
Burris station, i mile north of; top of rail at road crossing .........•.... 
Burris station, 1,250 feet north of; +chisel mark on head of driftbolt in 

east end of cap 2 from north end of bridge No. 197 .............. · ...... . 
Burris station, about ~,000 feet west of, 10 feet north of ea!lt and west 

highway, in sandstone ledge; bronze tablet, marked "702 A" ......... . 

B'CRRIS, VIA ROCKY HILL, TO MADISON FuRNACE, ALONG CINCINNATI, HAMILTON AND 

DAYTON RAILWAY. 

Burris station, top of rail at .......... -··"'······ ............ ----··----·-
Burris, 0.4 mile south of; top of rail at road crossing ................... . 
Burris, 0.8 mile south of; top of rail at road crossing, along highway to 

cut-off bend in railway ............ --·--· ............................. . 
Rocky Hill, 0. 7 mile north of; spike in top of feuce post at corner of fence 

on south side of highway and 15 feet north of railroad, 400 feet east of 
l\fr. Plummer's house ................................ - ............ - ... . 

Rocky Hill, t mile north of; top of rail at road crossing ............ _ ... . 
Rocky Hill; top of rail at road r rossi n g ................... - ...... - ..... . 

Feet. 

715.50 

691.47 
689.73 

684.21 

688.21 
723 

725.20 

730.853 

678.20 
723.7 

722.63 

714 

710.46 

718.6 
711.4 

698.07 
702.4 
702.9 

679.63 

667.76 
665.9 

663.73 

702.350 

663.3 
664.4 

672.8 

690.35 
699.5 
715.6. 
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Rocky Hill, 400 feet south of; + chisel mark on spike in west end of mid-
dle sill under small building em east side of side track ................ . 

Rocky Hill, 0.4 mile south of; top of rail at road crossing ...........•.... 
Rocky Hill, 0.9 mile south of; + chisel mark on head of driftbolt through 

cap at southwest corner of bridge No. 206 ......... ------ ............. . 
Madison, 1! miles south of; + chisel mark on head of driftbolt through 

cap at northeast corner of bridge No. 212 .......................... - .. . 
Madison station, 575 feet north of, in rock cut on curve about 8 feet west 

of center of Cincinnati, Hamilton and Dayton Railway, near south end 
of cut; bronze tablet, marked ''688 A" ............................... . 

MADISON FURNACE TO GA.LLIA, ALONG CINCINNATI, HAMILTON AND DAYTON RAILWAY. 

231 

Feet. 

712.16 
699.9 

696.05 

688.49 

687.522 

Madison station, top of rail at. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 683. 9 
Madison, ! mile south of; + chisel mark on head of driftbolt through 

cap at southwest corner of bridge No. 219 ...•......... ~ . . . . . . . . . . . . . . . . 679. 45 
Madison; top of rail at road crossing.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692. 4 
Madison, 1t miles south of; + chisel mark on head of driftbolt through 

cap at south west corn or of bridge No. 221 ...... _ ........... _ . . . . . . . . . . 673. 70 
Madison, 1! miles south of; spike in northeast corner of highway bridge 

20 feet west of rail way.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675. 18 
Madison Furnace, ! mile south of; + chisel mark on head of driftbolt 

through cap at southwest corner of bridge No. 219.... ...... .... ....... 679.45 
Madison Furnace, 1t miles south of; +chisel mark on head of driftbolt 

through cap at southwest corner of bridge No. 221.... .... .... .... ...... 673.70 
Madison Furnace, 1! mi1es south of, and 175feet west ofCincinnati, Ham

ilton and Dayton Railway. 1,500 feet south of large brick house on hill; 
on spike in bridge plank at northeast corner of small truss highway 
bridge, painted "U.S.G.S. B.M. 671" ---~--- ...... ~----- ...... .... .... 675.18 

Cincinnati, Hamilton and Dayton Railway, s~all wooden railway bridge 
No. 223; + chisel mark on top of guard-rail bolt at southeast corner of 
bridge, painted" U.S.G.S. B.M. 683". ... . . . .... .... .. . . .. . ... . . . . .. . . 686.96 

Oak Hill, about 1 or 1t miles east of the Baltimore and Ohio Southwestern 
Railwa·y, Madison Township; on top of iron bench-mark post buried in 
the ground with top 4 inches above ground, 25 feet west of Cincin
nati, Hamilton and Dayton Railway, and 15 feet north of highway at 
Oak Hill crossing, marked "695 I".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699. 052 

Kitchen station, second crossing north of; +chisel mark on head of track 
spike driven in east end of wooden sluice box (8 by 12 inches) under 
track, 7t feet east of track and on south side of highway crossing...... 699. 68 

Kitchen station, t mile north of; +chisel mark on head of driftbolt in 
east end of cap of bent No.2 from south end of bridge No. 229 on Cin-
cinnati, Hamilton and Dayton Railway................................ 670.60 

Bridge No. 222 on Cincinnati, Hamilt::n and Dayton Railway; +chisel 
mark on head of driftbolt through cap at southwest corner of, 15 feet 
south of highway crossing and 250 feet south of spur siding on east side 
of track ........... - ............................ ~... . . . . . . . . . . . . . . . . . . 658. 73 

Kitcpen, 1! miles south of; +chisel mark on head of iron bolt at south-
west corner of iron railroad bridge, No. 236 .... _ ..... _. _ .. __ ..... _..... 658. 44 

Gallia, 0.83 mile north of; + chisel mark on head of iron driftbolt at 
northwest corner of iron railway bridge, No. 240.... .... .... ... . ....... 656.15 

GALLIA, VIA HOADLEY AND OLIVE FURNACE, TO HALES CREEK. 

Gallia, store and post-office; on cross mark of bronze tablet set in sand
stone water table in front of brick building (40 by 60 feet), between 
doors leading into post-office and railwa.y and telegraph office, which is in 
northwest corner of building; bench mark is in north side of building, 
19 feet from northwest corner, stamped "657 I" ........•...... _........ 660.477 
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Gallia, 1t miles south of; on spike driven in sill of cattle guard on Cincin
nati, Hamilton and Dayton Hailway, at southeast corner, 20 feet south 

Feet. 

of highway crossing, painted, in white, '' U.S.G.S. B.M. 671 "...... . . . . 675. 13 
Peniel post-office, i mile north of; + chisel mark on head of driftbolt at 

southeast corner of railway bridge No. 248, painted, in white, "U.S.G.S. 
B. M. 684:" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 688. 07 

Bridge No. 254, on Cincinnati, Hamilton and Dayton Railway; +chisel 
mark on head of guard-rail bolt at northwest corner of, painted, in white, 
''U.S. G. S. B. M. 705" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 709. 03 

Tunnel No. 1, about 1t miles northeast of; ttl chisel mark on sandstone 
ledge 12 feet south of center of railway bridge No. 256, 100 feet east of 
highway crossing, painted, in white, "U.S.G.S. B.M. 732" ....... ...... 735.21 

Greenfield Township, sandstone ledge in field on land belonging to Lloyd 
hei.rs, in section 31, about 1, '300 feet northerly from house of Mrs. E. T. 
Jenkins; copper bolt, marked "~84 I".................................. 887.674: 

Olive Furnace, 0.93 mile north of; !±I chisel mark on sandstone foundation 
of small woollen high way bridge at north west corner of...... . . . . . . . . . 710. 61 

Olive :Furnace, 2.4 miles north of; on spike driven in small oak stump 
beside rail fence on right of road, about 60 feet south of gate entrance 
on lands of Louisa Cheeseman. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 902. 27 

Hales Creek, 2. 7 miles east of; !±I chisel mark on sandstone ]edge, 5 feet 
right of road . . . . . . . . • . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 674. 80 

Bradys Run, 1.5 miles east of Hales Creek; l±l chisel mark on sandstone 
foundation at southeast corner of small wooden highway bridge over 
(road crosses valley at this place) . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660. 28 

Hales Creek post-office; !±I chisel mark on sandstone top of protection wall 
to creek, about 3 feet from south west corner of small woollen truss high-
way bridge over Hales Creek, painted, in white, "U.S.G.S. B.M. 6~3".. 646.71 

HALES CREEK, VIA MONROE FURNACE (ESTHER POST·OFFICE), TO JIIABEE. 

Baltimore and Ohio Southwestern Railway, 1.2miles north of Hales Creek; 
25 feet north of highway crossing and 35 feet south of bead block at 
switch; + chisel mark on head of railroad spike driven near end of cap 
at southwest corner of culvert, under, painted white "U.S.G.S. B.M. 
652" ... - ...... - - - .. - - .. - .. - - . - - . - .... - - - - ... - .. - - -.... - .. - - - ... - . - - - . - 655. 15 

Eifort post-office, about 0. 18 mile north of; + chisel mark on head of 
guard-rail holt at southwest corner of railway bridge No. 355, painted 
inwhite"U.S.G.S. B.M. 668'' ........................................ 671.04 

Ct~lvert (old), southeast corner of; + chisel mark on head of iron drift 
bolt in sill at southeast corner of; 0.93 mile from last bench mark, 
painted in white "U.S.G.S. B.M. 674" .. • ... . . . . . . . . .. . . . . .. .... . . . . . .. 677.26 

Monroe station, about ~ mile south of; 15 feet south of a private high-
way crossing; + chisel mark on head of iron drift bolt at northeast 
corner of cattle guard, painted in white "U.S.G.S. B.l\1. 685" . . . . . . . . . 688.40 

Monroe Furnace (Esther post-office); !±I chisel mark on sandstone in small 
wall in front of brick house and store on south side of road, 11ainted in 
white "B.::\1. 770" ...... .... .... ...... ...... ...... ...... ...... .... .... 773.08 

Coal road, about 600 feet below water tank on; !±I C"bisel mark on sand-
stop.e ledge 15 feet right of road and 35 feet right of railway on tramway,. 
painted in white "U.S.G.S. B.l\1. 770" ...... ...... ..•. .... ...... ...... 773.83 

Esther post-office, about 1.4 miles northeast of and 1.9 miles northeast of 
Monroe station on Baltimore and Ohio Southwestern Railway, in the 
northern half of northeast quarter of section 29, Jefferson Township; on 
cross mark of bronze tablet set horizontal!y in face of sandstone ledge 
14.0 feet east of or right of highway, about t mile north of water tank 
on co~l railway, stamped'' 803 I"....................................... 805.974 
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Arthur schoolhouse; on spike driven in root of stump cut off close to the 
ground 13 feet from southwest corner of schoolhouse, painted white. on 
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Feet. 

coal shed, "U.S.G.S. 912" feet above sea ...... ·-----.................. 915.54 
Forks of road, about 1,000 feet northwest of; on top of wire staple driven 

in top of large oak st.ump 8 feet left of road, painted white" U.S.G.S. 
B.~f. 724" .... ------ ·----- ------ ____ -----· ---- ·----· .... -----· ---- .... 727.55 

Mabee post-office, about 0.6 mile in straight line southeast of; 1±1 chisel 
mark on large sandstone bowlder in bed of creek just above small 
wooden bridge; about ~00 feet to 800 feet south of new iron bridge, 
paintecl white" U.S.G.S. B.M. 642" ....... _. _ ... _. __ .................. 645.83 

Mabee's Corners; 1±1. chisel mark on sandstone bowlder supporting west 
end of watering trough at northwest corner of intersection of roads, 
painted white "U.S.G.S. B.M. 644" .... __ .... ___ ........ ------.------- 647.47 

l\IABEE TO BRUSHY FORK OF LITTLE SCIOTO RIVER. 

House on opposite side of road belonging to vVarren Gillen; 1±1 chisel mark 
on sandstone bowlder 2 feet west of gatepoRt at west end of gate enter-
ing barnyardonsouth sideofroad, painted white "U.S.G.S. B.M. 628". 631.47 

Little Scioto River; 1±1 chisel mark on sandstone foundation at southeast 
corner of covered bridge on east branch of, painted white, "B.M. 603".. fi06. 02 

House (large white) of Sol. Dever; 1.±1 chisel mark on slate ledge 7 feet left 
of road and about 450 feet southea~terly from, painted white" U.S.G.S. 
B.:NI. 631" .. __ ....... __ ... __ ...•. _ ... _ .. _. __ .. ___ .......... _. __ ....... 634. 26 

Brusky Fork, where comes against hill; 1.±1 chisel mark on sandstone ledge 
6 feet right of road near point of hill; about 1,000 feet northwest of 
coverecl bridge, painted white "U.S.G.S. B.M. 581 "_. _ .... _ ........ __ :. 584.69 

Schoolhouse, district No. 12, Madison Township, about 120 feet north
westerly from; on cross mark of bronze'tablet set horizontally in sand
stone ledge on hillside about 225 feet right or east of road and about 75 
feet higher than road, stamped '' 678 I" .. __ . _ ... ___ ... ___ .. ____ .. ____ . 681. 057 

1\IABEE, VIA GRAHAl\fSVILLE AND CAl\IBA, •.ro CLAY. 

Mabee, 1.4miles north of; on spike driven in small hickory stump 1 foot 
high anu 6 inches in diameter, 11 feet west or left of road in woods, 
pai11ted on fence "U.S.G.S. B.M. 813" ·----- -----· ---- ·----- ------ .... 816.73 

Grahamsville, about 1t miles south of; on spike driven in root of o:1k tree 
standing in middle of road about 200 feet southwest of house of Andrew 
.J. Graham on east. side of roau, painted white "U.S.G.S. B.M. 793". __ 796.32 

White church on east side of road, about 1,500 feet north of; 1.±1 chisel mark 
on sandstone ledge 18 feet right on east side of road ancl about 200 feet 
north of intersection of roads at top of h·ill, painted white "U.S.G.S. 

B.M. 874". ---- .. ·----- ... · ... ·----- ---· ---------------------- .... ------ 876.90 
"Freedman Church," Franklin Township; on cross mark of bronze tablet 

set horizontally in center foundation stone between the two front doors 
of chnrch, stamped "739 I".~ .. _ ........... _____ ... __ . _ .. _. __ . __ .... _. 742. 958 

Campbellite church 500 feet south of; l±l chiselma.rk on sandstone founda-
tion at southwest corner of iron bridge .... ------ .... ------------------ 697.62 

Hill (top of) 150 feet north of where a. road turns to the east; a new frame 
house on west; 1±1 chisel mark on sandstone rock 8 feet left of road. . . . . R23. 12 

Camba station and post-office, t mile west of; on nail in top of old oak 
stump 8 feet left of road at bend of road, painted white '' U.S.G.S. 
B. :NL 758".- .... -- . __ .. ____ .... _ ...... ___ .. ____ ............. _ .... _. _. _ 761. 31 

Camba., about 0.6 mile east of; 1.±1 chisel mark on sandstone ledge 15 feet 
right of north and sonth road, and opposite road going east past church 
and schoolhouse, painted white "U.S.G.S. B. M. 770' '. _ •.•.. _ .... _ _ _ _ _ 774.01 
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Camba, 2-! miles east of; 1±1 chisel mark on sandstone bowlder 2 feet from 
fence and 10 feet from log barn on south side of road; 4 feet west of gate 
into barnyard opposite a lt-story frame house and 450 feet east of top of 

Feet. 

hill, painted "U.S.G.S. B. M. ~32'' .... --·· -- .. ---- ___ --- -- .. ----.... .. 835.80 
Clay, ! mile east of, on road to Madison Furnace; district schoolhouse No. 

3, Madison Town:;;hip; on cross mark of bronze tablet set in foundation 
stone under southwest corner, marked "745 I" .. ___ . ______ . ______ .____ 748.775 

HALES CREEK, VIA SOUTH WEBSTER AND WAIT, TO SCIOTOVILLE. 

Hales Creek station and post-office, on north side of road about t mile west 
of; in Bloom Township; on copper bolt in extreme west end of perpen
dicular sandstone bluff about 50 feet high, on lands belonging to Mrs. 
Gertrude Kuhner; bench mark is about 64 feet above level of road, 
marked "714 I". ___ ... ____ . _____ .. _____ . __ ... ____ ... _. _____ ............ 717. 186 

Sandsto:-- rock at south end of small plank highway bridge 275 feet east 
of sm:1ll house on north of road; 1±1 chisel ma,rk on _ .......... _. _ . . . . . . 638. 50 

Sandstone bowlder; 1±1 chisel mark on; boulder is at corner of picket 
fence aro~nd brick house on north side of road, about 75 feet east of 
house.- . _____ .. __ _ : .. ___ .. ___ ..... _ ................. __ - ..•......... _... 646. 30 

South ·webster, t mile east of; 1±1 chisel mark on sandstoneloundation at 
northeast corner of small highway bridge n,t crossing of Baltimore and 
Ohio Southwestern Railway.-------------------------·--------------·- 656.59 

South "\Vebster, about 0.3 mile west of; 1±1 chisel mark on sandstone founda-
tion unt1er southeast corner of new barn 40 feet right of road; locust 
trees around barn_ . ____ .... __ .......... __ ........ ___ .... _. . . . . . . . . . . . . 767. 59 

Sandstone at northeast corner of small highwn,y bridge; 1±1 chisel mark on; 
an old log house south of bridge ................... __ . . . .. . . . . . . . . . . . . 624. 42 

Scioto Furnace station on Baltimore and Ohio Southwestern Railway; 
1±1 chisel mark on sandstone foundation at southwest corner of small 
wooden highway bridge, about 30 feet east of railroad bridge ... _...... 594.87 

Scioto Furnace station, 1,900 feet southwest of; on copper bolt in sand
stone bowlder on side hill in partly wooded lot of Scioto Furnace Com
pany, 30 feet higher than roacl and 125 feet south of roaf1, marked 
'' 64 7 I" .• __ •... __ .... __ •.•..• - - - .. _ .... __ - ..... - .... _ .. - .....•. _ .. - - . . 650. 836 

Rock culvert, 12 feet right of road and between road and creek; 1±1 chisel 
mark on-------- .... ------------------ ...... ------·----· .... ---------· 692.75 

Sandstone, 10 .feet right of road and 200 feet west of forks of road; 1.14 
miles from last bench mark; 1±1 chisel mark on ...... ____ --------....... 694.00 

Highway hridge over stream at foot of long hill, 0.96 mile from last bench 
mark; 1±1 chisel mark at northeast corner of bridge on sandstone 
foundation .... __ .......... __ .......... __ ............... - ..... _... . . . . 627. 06 

Railroad, 250 feet east of; 1.1 miles from last bench mark; on spike driven 
in base of telephone pole on right of road at bend of road to southwest. 575. 02 

Wait post-office. about 575 feet east of; l±l chisel mark on sandstone foun-
dation at northwest corner of small wooden truss bridge over ·wards 
Run . _. __ ... __ ... _. ___ .. _____ ... _ .... __ .................... -.... . . . . . . 530. 23 

Wait post-office; 1±1 chisel mark on sandstone foundation at northeast cor
ner of small wooden highway bridge 700 feet west of white house on 
north of road ............................ - .... _ ...... --- ... -- .... - . . . . 530. 59 

Sciot.oville, about 0.8 mile east of; on top of spike driven in top of stump 
about 4t feet high on south side of road._....... . .. . . .. . . .. . . . . . . .. . . . 557. 29 

Sciotoville; on cross mark of bronze tablet set horizontally in face of 
stone doorsill of front door of a two-story brick schoolhouse, marked 
"546 I" ___ .. _ .. __ .... _ ... _ .... - .............. _. _ ... -. --.-- .. - __ .- . . . . 549. 895 



TRIANGULATION AND SPIRIT LEVELING. 

SCIOTOVJLLE VIA HARRISONVILLE (SCIOTO POST-OFFICE) TO FLAT. 

Sciotoville, lt miles nor~h of; +chisel mark on north end of upper chord 
(west side) of iron high way bridge over Bonsers Run .. - .... --.-- . --.-

House (old frame) of Mr. Daum on west side of road; ffi chisel mark on 
large sandstone bowlder about 75 feet north of. Bench mark is between 
house and barn ___ .........................•....•.•....... - -.... - -.-- -

Schoolhouse, 975 feet north of and 80 feet northeast of small shanty; 
bench mark is 10 feet west of road on spike driven in root of large 
maple tree and bent over ____ ._ .. _ ...... _ . _ .. _. _ .. _ ..................• -

Harrison Township; t mile south of top of hill opposite John Niner's 
home; on copper bolt in sandstone ledge 8 feet right or east of center of 
road. Road in narrow ravine, marked "788 I"---------·---- ......... . 

Sandstone ledge, ffi chisel mark on; 60 feet rigb~ of road across creek 
opposite forks of road; an old log house in forks of road ____ .......... . 

White house, 225 feet northwest of bench mark; ffi chisel mark on sand
stone bow1der among a lot of bowlders on west side of road opposite a 
road going east ______ .... __ ... _ ..... _ .......... - ........•...... '"'"- ... . 

Harrisonville, t mile south of; lB chisel mark on sandstone bowlder at 
southwest corner of covered truss bridge over Longs Run . __ . _ .. ____ .. 

Harrisonville (Scioto post-office); EEl on cross mark of bronze tablet set 
horizontally in sandstone foundation under southwest corner of Knights 
of Pythias building (two-story frame building) on west side of street 
at, marked "654 I" ....••.......•.......... _- .. -. -- ..........• - . --.- .. 

Rocky Fork; + chisel mark on bead of iron bolt through foot of main 
brace of truss at northwest corner of covered bridge over ......... _ .. . 

McConnells Creek, 90 feet. west of main pike road to Flat; ffi chisel mark 
on sandt~tone foundation at southeast corner of covered truss bridge 
over ................... _ ................. _ ..................... - ..... - -

Bridge (small wooden highway); about 575 feet north of house on opposite 
side of road; ffi chisel mark on sandstone abutment at northeast corner 
of ..... _ .....................•..... _ . __ . __ .... _ ... _ ....... _ .......... . 

Ryon post-office, 0.4 mile north of; l.±l chisel mark on sandstone cover at 
east end of stone culvert under highway; 250 feet north of house on 
north side of road __ .......................•........................ _ .. 

Baptist church, 75 feet from southwest corner of; ffi chisel mark on sand-
stone rock at east end of stone culvert on east side of road .. _ ........ . 

Scioto post-office and Flat post-office, on main pike road between; on 
cross mark of bronze tablet set in sandstone foundation under south-
west corner of Baptist church in section 8, Madison Township, marked 
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530.59 

556.21 

611.44 

791.146 

729.48 

704.78 

623.42 

657.994 

612.31 

617.06 

645.08 

661.51 

663.28 

"665 I '' ..................... - .. -- ... _ ............ -............... __ . . 668. 396 
House (yellow) on west of road; ffi chisel mark on sandstone cover of 

stone culvert nuder highway; .west end ....... -------------· ...... ____ 684.78 
Flat, t mile south of; l.±l chisel mark on sandstone foundation at southwest 

corner of small wooden bridge; bench ll!ark is 2tfeetlowerthan bridge. 686.17 

FLAT, VIA GALFORD TO GERMANY. 

Flat; on small na.il in root of maple tree 8 feet left of center of road and 
about i mile northwest of top of hill ...... ·----------· ...... -----·____ 747.53 

Roads, intersection of; 50 feet north of; lB chisel mark on sandstone foun-
dation at northeast corner of small wooden highway bridge. ____ .. __ .. 707.03 

Galford, 0.9 mile nor~h of; l.±l chisel mark on sandstone in north end ·of 
stone culvert spanning ditch on east side of road; bench mark in front 
of log boi1se .........................................•.... _ ...... _ . . . . 757. 63 

Bridge (small wooden highway); EEl chisel mark on sandstone foundation 
at southwest corner of; a white bouse 200 feet southwest of bridge.... 705.14 
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Feet. 
Germany; on cross mark of bronze tablet set lwrizonta.lly in stone founda

tion under north west corner of German Lutheran church; bench mark 
mar ked '' 675 I" .......................................... : . . . . . . . . . . . . 678. 152 

FLAT TO GRAHAMSVILLE. 

Flat; on cross mark of bronze tablet set in stone lamp and hitching post 
in front of residence of E. V. Samson on north side of street, marked 
'' 732 I". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735. 221 

Beaver; church on corner where road turns north to; 1±1 chisel mark on 
west end of top step in front of west door of two front doors.... . . . . . . 756. 02 

Stone culvert under highw:ty, :tborit 125 feet west of end of east and west 
road; the vike road turns south and a road goes north; 1±1 chisel mark 
on snndstone cover of ...... ------..................................... 740.80 

Wooden bridge; 1±1 chisel mark on sandstone fonnd:ttion at northeast cor-
ner of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 678. 32 

Brushy fork of Little Scioto River; 1±1 chisel mark on sandstone rock at 
northwest corner of covered iiruss bridge over...... . . . . . . . . . . . . . . ... . . . 622. 01 

Brushy Fork; 1±1 chisel mark on sandstone abutment at northwest corner 
of covered truss bridge over. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 629. 66 

Flat, 5! miles east of~ on road from same to Grahamsville; 375 feet west of 
road crossing and small bridge over stream; Scioto Township; on cross 
mark of bronze tablet set in sloping fence of sandstone ledge, 7 feet 
north of center of road, mar ked "64-2 I". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645. 192 

Bridge (small wooden) over stream; 1±1 chisel mark on sandstone ledge on 
right of road, inside rail fence and 40 feet south of..................... 726.71 

Wooden bridge, small, opposite road going southwest; on spike driven in 
end of board at southeast corner of .................... _. . . . . . . . . . . . . . . 742. 89 

Grahamsville post-office, ! mile west of; 1±1 chisel mark on sandstone ledge 
10 feet north of road and 250 feet west of house on south of road.... . . . . 709. 61 

Grahamsville post-office, t mile east of; 1±1 chisel mark on west end of lower 
step of tlaree stone steps in front of porch of house of Martin 'Vastier and 
north side of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 842. 81 

Grahamsville post-office, li miles east of; on spike driven on root of white 
poplar stump 1.0 feet left of road and about 100 feet north west of log 
house on south side of road; stump blazed and painted white "U.S.G.S. 
890" - - . - - . - .. - - - - .. - - - - - - - - - - . - - - - . - .. - - ... - - - - - - - . - - - - . - - . - -- - - . - - - - - 893. 23 

SCJOTOVILLE TO WHEELERSBURG. 

Pirogue Run; 1±1 chisel mark on sandstone foundation at northeast corner 
of small iron highway bridge across......... ... ...... .... .... .... .... 547.40 

Wheelersburg; 1±1 chisel mark on sandstone foundation southwest corner 
of small iron bridge over \Vheelers Run; steam gristmill just above 
bridge .................. -............... - .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 535. 81 

Wheelersburg; 1±1 chiRel mark on sandstone block near Cranston's brick 
store on northwest corner of intersaction of streets at.... . . . . . . . . . . . . . . 559. 07 

'\Vheelersburg; on cross mark of bronze tablet in foundation sandstone 
nuder southwest corner of Baptist church, marked "561 I" . . . . . . . . . . . . 563.967 

WHEELERSBURG EAST TOWARD CHAFFI~S MILLS. 

·wheelersburg, opposite Catholic church; 1±1 chisel mark on sandstone cover 
of stone culvert on west side of road ......... _ . . . . . . . . . . . . . . . . . . . . . . . . 616. 35 

Bridge, small plank highway; 1±1 chisel mark on fiat. sandstone rock 3 feet 
north of end of bridge, 75 feet east of small wood-colored house on north 
side of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563. 22 
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Bridge, small wooden, southeast corner of; a two-story house 200 feet east; 
l±l chisel mark on san{lstone foundation of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 581. 96 

Porter Township; in rear of district schoolhouse No.7. Bench mark is 90 
feet in rear of schoolhouse and in a Eno with west side of same on copper 
bolt in sandstone ledge, marked'' 584 I"............................... 587.878 

WHEELERSBURG TO HA VERRILL. 

Powellsville, third telephone pole south of road going east to; on spike 
driven horizon tally in telephone pole on west side of road.... . . • • . . . . . . 538. 32 

Pine Creek; l±i chisel mark on sandstone foundation at southeast corner of 
large iron bridge across . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532. 63 

Brick house on east side of roatl, 1.11 miles from last bench mark; +chisel 
mark on stone in front-gate entrance in front of . . . . . . . . . . . . . . . . . . . . . . . 570. 84 

Watering trough, about 400 feet north of; l±l chisel mark on cover of stone 
cui vert nuder high way east side of road; 0.91 mile from last bench mark. 549. 80 

Franklin Furnace 8tation, nearly opposite; l±l chisel mark on sandstone 
ledge 40 feet east of road; 20 feet north of small stone cui vert.... . . . . . . 580. 28 

Railroad l'l'ossing, about 875 feet north of; l±l chisel mark on rock on east 
side of road in front of blue-colored house on same side . . . . . . . . . . . . . . . . 543. 89 

Bowlder (small) on east side of road about 600 feet so nth of int.ersection of; 
l±l chisel mark on...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . 545. 15 

Genatts Creek; l±l chisel mark on sandstone foundation of covered truss 
bridge over, at northeast corner of: 1, 700 feet south of school house...... 531. 16 

Haverhill, 1.6 miles northwest of; on top of iron post buried iu ground, 
21- feet wel'lt of fence line on west o.f road and 8 feet north of north gate
post, entmnce to .Joshua Oakes & Sons Drain Tile and Red Brick Factory 
in Green Township, Scioto County, marked "546 I" ...•......••.... ~.. 549. 927 

Haverhill, 1 mile northwest of; .stone culvert under highway 1.06 miles 
from lat1t bench mark; l±l chisel mark on sandstone cover west end of... 544. 98 

Haverhill; l±l chisel mark on stone step in front of small brick store oppo-
site road going down to Ohio River ferry ... _............ . . . . . . . . . . . . . . 551. 99 

HAVEURILL, OHIO, VlA. GREENUP, KENTUCKY, TO MOUTH OF WHETSTONE CREEK. 

Greenup; Greenup County building; on bronze tablet set vertically iu 
stone step at right of entrance to clerk's office, marked "538 I" _...... 541.105 

Greenup, 1.1 miles southwest of; +chisel mark on bowlder 6 feet left of 
center of roctu; 350 feet sonth of house of Orman Kichols; ravine com-
ing m from west; painted white, "U.S.G.S. B. M. 568" . . . . . . . . . . . . . . . 571.53 

Greenup, 2t miles southwest of; about 750 feet southwest of log house on 
north of road; on eross mark of bronze tablet set horizontally in south 
end of large sandstone bowlder about 25 by 10 by 7 feet right of north 
center of road, marked" 578 I" .................................... ~.. 581.182 

Whetstone Creek, about 400 feet below month of; l±l chisel mark on 
bowlder 6 feet left of road~ painted white, B.M. "541" ...••...... ~.... 544.77 

HAVERHILL, EASTWARD TO OLD OHIO FURNACE. 

Sandstone bowlder on south side of road about 5 feet from fence in front 
of a small house on same side of road; l±l chisel mark on...... . . . . . . . . . 549. 22 

Genatts Creek, 8 teet from northwest corner of small wooden highway 
bridge across; l±l chisel mark on Rands tone abutment................... 599.36 

Haverhill, 3.2 miles northeast from and abont 500 feet from brick store; 
on copper bolt ou sandstone ledge 35 feet south of road, marked '' 619 I". 622. 331 
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HAVERHILL TO IRONTON. 

Haverhill, 1t miles sout.heast of; stone monument marking line between 
Lawrence and Scioto counties, on right of road and about 300 feet 
southeast of brick bouse on left of road; l.±l chisel mark on top of 

Feet. 

mon urn en t .................... •.... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 549. 25 
Haverhill, 2.3 miles southeast of; telephone pole 1.32 miles from last bench 

mark on left or south of road opposite a white house 300 feet back from 
road on right; on spike in stump of telephone pole..................... 542! 06 

Hanging Rock, 2.6 miles northwest of; church, brick (Ohio Baptist, 1864) 
0.83 mile from last bench mark, ou copper bolt in southeast corner of top 
step of three stone steps in front of ft·ont door of, marked "551 I"...... 554. 287 

Hanging Rock, li wiles northwest of; 1±1 chisel mark on bowlder in pasture 
field about 75 feet right of road and 35 feet right of Norfolk and 'Vestern 
Railway, about 500 feet northwest of railway crossing, and 1.48 miles 
from ladt bench mark __ ............................................... 556.03 

Hanging Rock, about i mile northwest of; on top of iron bolt in sill of 
Norfolk and Western Railway trestle bridge, 0.97 mile from last bench 
mark; at right of road, sonth side of track, overhead crossing of rail-
way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 532. 28 

Ironton, 2.3 miles northwest of; 1±1 chisel mark on stone wall in front of 
white brick house 1.32 miles from last bench mark on so nth side of road; 
about 100 feet west of gateway to barn ...... ·-----·-----·----- .... ---- 541.41 

Ironton, 1 mile northwest of; on top of spindle of hydrant about 100 feet 
son theast of electric-car house, on north side of street and car line.... . 540. 78 

Ironton, court-house yard; cross (X) mark on southwest corner top stone 
step in southeast corner of------ .................... ------------------ 543.72 

Ironton, north west corner Fourth and Railroad streets; bronze tablet in 
southeast corner of Memorial Hall and Public Library................. 547.378 

IRONTON, VIA HECLA, ROCK CAJI[p, AND ANDIS, TO AID. 

Ironton, ! mile north of; southwest corner foundation ~tone under south
west corner sheet-iron powder house, fourth powder house north from 
Park Avenue bighwa,y tunneL ....•... __ ..... ---- ...... ------ _______ ... 

Ironton, 1.8 miles north of; at Old Maidsville; southeast corner of store 
of \V. R. Richardson on north side of highway; X mark on foundation 
stone ............. _ .................. _ ...... _ •.... _ ....... _______ .. _. _ 

Ironton, 1.9 miles north of, at Sulphur Spring; cross (X) marked on rock 
beside Sulphur Spring ...................... ____ .... _ ..... _ ... _____ . _. 

Hecla Furnace; on copper bolt in foundation stone of smokestack, marked 
"604 I".------ .... ----·----- .... ·----- ...... ------ ............ ____ ... . 

Hecla Furnace, t mile east of; on spike in sycamore tree . __ ... _ .... _. __ . 
Hecla Furnace, li miles east of; on spike in root of tree on west side of 
highway~OO feet from Marion pike .... ____________ -------· .... _______ _ 

Hecla Furnace, 2.36 miles east of; on sandstone bowlder on right of high-
way 30 feet north west from dead tree ........ _. _ ... _ ... _ ..... _ .. _ .. __ . 

Hecla Furnace, 2.88 miles east of; on spike in root of wild cherry tree 425 
feet north west of residence of Elizabeth Gannon ................. _ .. _. 

Hecla Furnace, 3.96 miles east of; on spike in root of mulberry tree on 
east side of highway 0.12 mile southwest from residence of Eleanor 
Fetter ........................ _. __ . _____ . _ .. _. ____ . ___ . _ .. __ . __ .. ____ . 

Hecla Furnace, 5.53 miles east of; on spike in abutment of approach to 
foot log over Ice Creek; 0.11 mile northeast of residence of John Ball, 
north side of highway, 1 mile from Johnstown .... __ .................. . 

Johnstown; Marion Pike and Ice Creek road, 270 feet south of junction 
of; cross mark on· girder rest over 3-inch nut on northeast corner of 
bridge over Big Ice Creek at .................... _ ............. _ ...... . 

588.43 

541.39 

545.37 

607.31 
64-2.24 

60.!.16 

586.35 

592.72 

606.11 

572.42 

593.76 
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Johnstown, 0.15 mile northeast of; on spike in crook of 7-inch sycamore 
tree on east side of high way .... - ...... -......... - ................... . 

Rock Camp, Perry Township, 100 feet northeast of Union Hall; on copper 
bolt in stone abutment of bridge over Crazy Creek, marked "601 I" ... 

Rock Camp, 1.4 miles from; on sandstone bowlder west side of highway. 
Andis cross roads; on stone abutment of bridge O\'er Ice Creek at ....... . 
Andis post-office, left of road, north of; spike driven in sawed-off sprout 

of elm tree .......................................................•... 
Andis; on spike in root of walnut tree ...•.............................. 
Aid post-office, 2.17 mile!:! southwest of; on sandstone bowlder 10 feet left 

of center of road near foot of long hill; marked 0 with chisel ........ . 
Symmes Creek, at southwest corner of small wooden truss bridge over 

tributary of; 0 chisel mark on abutment stone. Symmes Creek is a 
stream coming in from west at bridge .... _ •..........................• 

Aid post-office, t mile from; 0 chisel mark on stone foundation at north
east corner of small wooden truss bridge over tributary of Symmes 
Creek ...........•... __ ...... ____ ... ____ . ____ .. ___ ......... _. __ .. ____ _ 

Aid post-office; 0 chisel mark on bowlder at end of wing wall of abutment 
northeast corner of large covered bridge_ over Symmes Creek .....•..... 

AID, VIA ARABIA AND SHERRITTS, TO CAMPBELL. 

Aid post-office, 2t miles from southeast corner of store ofT. H. Neal; on 

239 

Feet. 

591.78 

604.584 
648.84 
673.96 

717.47 
916.62 

700.18 

603.09 

582.82 

585.53 

copper bolt in sandstone bowlder, marked "581 I"..................... 584.948 
Aid post-office, t mile north of; on nail in root of large lone beech tree in 

field, 60 feet west of center of road .. .. .. . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . 586. 02 
Aid post-office, 1t miles north of; on nail in root ofnorth one of two large 

beech trees 10 feet apart and about 20 feet left of road on bank of Symmes 
Creek; about 550 feet north of iron bridge over Symmes Creek......... 579.81 

Aid post-office, 2.3 miles n<nthwest of; 0 chisel mark on sandstone ledge 
15 feet right of road and about 300 feet below brick house on right..... 629.49 

Symmes Creek, covered wooden truss bridge over, near mouth of Elkins 
Creek; 1±1 chisel mark on sandstone bowlder on northwest corner of 
bridge.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 590. 92 

Symmes Creek, 1,035 feet west of bridge over; copper bolt in large sand
stone bowlder 15 feet long, 0.20 mile from last Lench mark, marked 
'' 622 I " . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 625. 019 

:'Vooden bridge (small) northeast corner of; 1±1 chisel mark on sandstone 
bowlder; a log house on left, 250 feet west. . . . . . . . . . . . . . . . . . . . . . . . . • . . . 588. 60 

Sandstone bowlder, 0.38 mile from last bench mark, 8 feet left of road; 
1±1 chisel mark on........ . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . 620. 93 

Sandstone bowlder, 0.92 mi]e from last Lench mark; 1±1 chisel mark on; 
northeast corner small wooden bridge, about 400 feet west of a white 
house on left.... . . . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 598.79 

Sandstone bowlder, 0.81 mile from last bench mark; 1±1 chisel mark on; 
northwest corner of wooden truss bridge over Aarons Creek . . . . . . . . . . . 598. 03 

Arabia; iron bridge over Symmes Creek, 1.03 miles from last bench mark; 
1±1 chisel mark on sandstone bowlder in wing wall 20 feet from north-
~est corner iron bridge . . . . . • . . . . . . . . . . . . . . . . .. .. .. . . • . .. . . . . . . . . . • • . . 603. 06 

Arabia, 1.1 miles north of; 1±1 chisel mark on sandstone bowlder, 1.07 miles 
from last bench mark, at west end of stone culvert west side of road.... 599. 12 

Arabia, 2 miles north of; Johns Creek, about 400 feet north of covered 
bridge over, and about 225 feet south of forks of road (right to Waterloo 
and ieft to Sherritts), on spike in root of large oak tree on west of road. 598.84 

Sherritts, 1.8 miles south of; sandstone foundation· at south end of small 
wooden Lridge; 1±1 chisel mark on; a whitehouse, with brown trimmings 
but no blinds. about 200 feet northeast on right side of road...... . . . . . . 610. 37 
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Sherritts, 0.9 mile south of; 1.±1 chisel ma.rk on sandstone ledge on north 
side of road; about 200 feet north west of white house on south side of 
road .. -- . - - - ..... - ... _ ........... -- .... __ .. ____ ... ___ ...... _ ..... ____ _ 

Sherritts, 100 feet south of post-office and store; 1.±1 chisel mark on sand
stone fonndation at northeast corner of small wooden bridge __ .... __ .. 

Sherritts,! mile north of; Johns Creek, south bank of; 430 feet south
easterly from wooden truss bridge over Johns Creek, on land of H. J. 
Wisem<tn · copper bolt in sandstone ledge, marked "614 I" .... _ .. ____ . 

Sherritts, 1.4 miles northeast of; 0.20 mile beyond schoolhouse; 1±1 chisel 
mark on sandstone ledge just right of wagon track .•.•.. ---- ____ ...... 

Sherritts, 3 miles northeast of; solid sandstone ledge 6 feet right of center 
of road~ 1.60 miles from last bench mark; 1±1 chisel mark on ledge; road 
runs in bed .of stream .. _ ............ _ ....... __ ..... _ .... _ ............ . 

Campbell, 4!- miles east of; 1.±1 chisel mark on sandstone ledge 8 feet right 
of road and 0.68 mile from last bench mark; road runs over the ledge .. 

Campbell, 3.65 miles east of; 1.±1 chisel mark on sandstone ledge 12 feet 
right of road, at place where road crosses creek, and 0.83 mile from last 
bench mark; log house 350 feet west on north side of road. __ ._ ....... . 

Camp hell, :!.9 miles east of; 1.±1 chisel mark on ·sandstone bowlder 5 feet 
right of center of road, 0.58 mile east of road corner at top of hill, and 
0.76 mile east from last bench mark ...... ---------·---------- ......... . 

Campbell post-office,! mile south of; 1.±1 chisel mark on bowlder in barik 
of railroatl cut 210 feet right of road and 1 25 miles from last bench 
mark----------------·----------------------------··-----·-------·--·· 

CAMPBELL, VIA ORT, CULBERTSON, AND PEDRO, TO HECLA. 

Feet. 

626.74 

631.53 

617.533 

658.16 

666.27 

707.69 

779.57 

692.95 

Campbtlll; 1.±1 chisel mar.k on stone doorstep in front of· east door of brick 
bnilding (store and post-office, Campbell) facing nearly south.... .. .. .. 683. 66 

Campbell, 0. 33 mile southwest of; on copper bolt in sand~tone foundation 
of small wooden bridge and at northeast corner of briuge, markeu 
'' 687 I''.-- .. -... - .•.... --- •. ---- .. -- ... - ..... -............... -- .. _. __ . 690. 468 

Camp bell, 1.2 miles south of; 1.±1 chisel mark orr san!lstone foundation of 
small wooden high way bridge, 0.88 mile from last bench mark; a ravine 
com; ng in from southeast -.-- _ •. - _- ......... __ .. - .. . . . . .. . . • . . . .. .. . .. . 735. 71 

Camp !.Jell, 2.3 miles south of; .1±1 chisel mark on large sandstone bowlder, 
1.09 miles from the last bench mark, in bank 12 feet right of road, about 
i mile so nth of top of hill ...... _ ........... _ ........ ____ . __ .. _... .. .. 897. 33 

Ort post-office, about t mile north of; 1.±1 chisel mark on sandstone cover of 
stone culvert nuuer high way at east end of culvert ... _.. .. .. .. .. .. .. .. 697. 54 

Ort post-office, 1~ miles south of; 1.±1 chisel mark on sandstone foundation 
of wooden highway bridge at southeast corner of; limestone-quarry 
switch, Cinl'innati, Hamilton and Dayton Railway, and 1.15 miles from 
last ut'Ul'Ll mark ............. __ ... _ ......... _ ....... _ ... ___ .. Q •••••• _. 633. 15 

Bartles >:::)tation (near) about 800 feet south of white schoolhouse aud 
auout 0.76 mile from last bench mark; 1±1 chisel mark on sandstone 
foundation at southeast corner wooden truss highway bridge. ___ .... _._ 616.59 

Lawrence .Furnace, about i mile north of; 0.96 mile from last bench mark; 
1±1 chisel mark on sandstone foundation at northeast corner of small 
wooden truss highway bridge--- ...... _ ...................... _._ ... ___ 603.39 

Culuertson post-office; 0.30 mile east of, and 1.01 miles from last bench 
mark; 1.±1 chtsel mark on shale ledge about 12 feet left of road and auont 
300 feet west of top of hilL ..... ---· ...................... ---- .... ____ 693.25 

Pedro, l} miles north of; 1±1 chisel mark on sandstone foundation at north-
east corner of small wooden truss highway bridge, 0.5~ n11le from last 
bench mark._. __ .........•.. _ ......•.... _ .... ___ •..••..• _ •••.•• _ . _. _ _ _ 604. 47 
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Feet. 
Pedro post-office, about t mile west of; !±I chisel mark on sandstone foun-

dation of, and at northwest corner of small wooden high way bridge._.. fh4. 29 
Pedro post-office, about t mile south westerly of; copper bolt iu solid sand-

stone le1lge 15 feet east of road, marked "622 I" ........ _ ............ ,.. 525.907 
EHisonville; 1±1 chisel mark on sandstone foundation at uorth west corner 

of s1nall wooden highway bridge ...... ------ ........ ____ ----·--------- 650.14 
Ellisonville, 0.8 mile southeast of; 1±1 chisel mark on sandstone cover at 

east enu of stone cnl vert under high way, 0. 79 mile from la,st bench mark; 
oak tree at \vest end of cuh7 ert .......... __ .......... _:: _-: .. _. __ .... __ . 702. 72 

Storms Creek, t milo north of; 1±1 chisel mark on sandstone cover at west 
end of stone culvert nuder' highway ..... ·----·------·----· ........ ·.... 606.95 

Hecla, 2 miles northwest of; 1±1 chisel mark on sandstone fountlation at 
northeast corner of small wooden highway bridge about 150 feet from 
sehoollionsc Oil east sicle of road and 1.18 miles from last bench mark_.. 559.86 

Hecla, 1± miles north west of; !±I chisel mark on sandstone foundation at 
northwest corner of small wooden highway bridge and 0.77 mile from 
last beuch mark; a house on east 175 feet south .. ___ . ___ ....... _....... 617.13 

CA)lPBELL TO OLIVE 1-'URNACE. 

Campbell, 1.1 miles north of; 500 feet south of J. F. Hall Coal Company's 
store; l±l·chisel mark on sandstone cover at west end of small culvert 
muler highwa~,. ...................................... ____ ......... __ .. . 667.07 

Oli\'e Furnace, 1.8miles south of; Jramc bouse on east side of road, about 
:350 feet south of, anti 1.20 miles from last bench mark; 1±1 chisel mark on 
santlstone ledge Oil east side of roau ....... _ ..... _._ ............. -...... 672.34 

Oli,·e Furnace, 1 .lJlliles south of; water tank on Cincinnati, Hamilton and 
Dayton Railway; 1±1 chiselmal'k on sandstone ledgeR feet right of road 
antl about 120 feet uortheast of railroad water bnk .. __ .. _ ... _ ... _..... 657.86 

Olive Furnace post-office; 1±1 chisel mark on stone block beside locust tree 
12 feet from southeast corner of Lrick store............................ 676.47 

OAK HILL CROSSING, VIA TH!JR)IAN, JUO GRANDE, AND RODNEY, TO GALLIPOLIS. 

Cincinnati, Hamilton and Dayton Railway, 1.2 miles east' of; rounded 
point on root of large maple tree 15 feet noi:th of road .... - .......... _. 705. 3 

Cincinnati, Hamiltoti and Dayton Uailway, 2t miles east of; nail in root 
of large oak tree :!5 feet north of road_ ... _ .......................... _. 672. 24: 

Thnnuan, 21 Iilileo west of; 1±1 chisel mark on sandstone at southwest cor-
llt·r of covereu bridge over Symmes Creek ... _ ..................... __ .. 654. 36 

Thnrman, 2 miles west of; 1±1 chisel lll:.trk on sandstone ledge 12 feet east 
of road _ ...... _ .. ___ .. ._ ....... _. _ ............. -- ... -- .. _ . -...... . . . . . . 658. 46 

Thurman post-office, 1,050 feet northwest of; 1±1 chisel mark on sandstone 
foundation at north west comer of wooden bridge at forks of road...... 659. 86 

Thurrnan post-office, 900 feet southeast of; !±I chisel mark on capstone of 
drain 15 feet south of road; 4t feet from gate entering field ... __ ... _. _. 661. 06 

Thurman schoolhouse; in fonndation stone on side facing southwest; 
bronze tablet marked "G96 A" ................ ·----· .... ------ .... ____ 695.862 

Thnrmau, 1.3 miles southeast of; 1±1 chisel mark on sandstone at southeast 
corner of iron bridge, near coal scales_ .... ·-----·-----·--·------··.... 648.08 

Hio Grande, 2 111iles west of; 1±1 chisel mark on capstone of south end of 
tlrain under highway about 500 feet west of summit inroad ...... ·----- 707. 

Rio Gramle, 0.75 mile north of; 1±1 chisel mark on sandstone foundation at 
uortheast corner of small wooden bridge 125 feet northeast of brick 
laon~e and 100 feet south of bridge on road going east .. _. _. __ ...... __ .. 597. 83 

Rio Grande; in sandstone wing wall at right of steps north entrance to 
main lmilding. Hio Grande College; bronze tablet marked "682 A"..... 682. 032 

19 GEOL, P'l' 1--lu 
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Rio Grande, 1 mile east of; 1±1 chisel mark on sandstone foundation at 
southeast corner of small woollen bridge; briek house on north and 

Feet. 

barns on south ....................................................... ·. 626.66 
Rio Graude, 1.85 miles east of; 1±1 chisel mark on sandstone foundation at 

northwest corner of large covered bridge over Haceoon Creek.......... 594.75 
Rio Grande, 2! miles sontheast of; chisel mark on capstone at north end 

of stone cnlvert....................... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 601.54 
Rodney, 0.9 mile west of; 1±1 chisel mark on sandstone cover at south end 

of stone culvert....................................................... 61J.60 
Rodney, 0.4 mile east of; 1±1 chisel mark on sand rock at northw·est corner 

of small wooden highway bridge ................. _ .......... _......... G83. 32 
Rodney, 1t miles east of; 1±1 chisel Tnark on sandstone cover of pipe drain 

in front of small brown house on north· side of road.................... 635.20 
Rodney, 2 miles east of; in sandstone doorsill in front door of brick house 

on north of road, belonging to R. B. Waddell; bronze tabl1·t marked 
"671.A." .......................................... --·· .... ...... ...... 671.145 

Rodney, 3 miles east of; 1±1 chisel mark in sandstone cover at north end of 
culvert nuder hb:hway; white housewithgreen blinds300feetnorthwest. 589.20 

Gallipolis, 3.6 miles north west of court-house; 1±1 chisel mark on southeast 
corner of wooden truss bridge 875 feet '"est of railro::ul crossing.... . . . . 565. 01 

Gallipolis, 2.4 miles northwest of court-house; 1±1 chisel mark on sandstone 
foundation at northeast corner of small iron highway bridge.......... 568.05 

GALLIPOLIS, VIA POINT PLEASANT, WEST VIRGINIA, TO LOCK NO. 11. 

Gallipolis, 0.9 mile northwest of court-house; spike in small stump of locust 
tree about 40 fe~t nort-h of road between main track of Columbus, Hock-
ing Valley and Toledo Railway and spur running to Epileptic HospitaL 573.25 

Gallipolis, about lt miles north of court-house; State Epileptic Hospital 
grounds; in foundation wall at south west corner of chapel and women's 
dining-room bnildin~; in third course of stone from pavement; brouze 
tablet marked "606 A" .................... ~... . . . . . . . . . . . . . . . . . . . . . . . . 605. 852 

Point Pleasant, 2! miles south of; 1±1 chisel mark on northeast corner of 
stone doorstep in front of house on street corner about 150 feet north of 
entrance to "Lakewood Park" ................................ _....... 566. 72 

Point Pleasant, 1.4miles south of; 1±1 chisel mark on sandstone foundation 
at southwest corner of wooden highway bridge.... . . . . . . . . . . . . . • . . . . . . 557. 74 

Point Pleasant (Ohio side); spike in doorsill left t~ide of doorway of wait-
ing room at ead of electric-car line ........ · •.................. ~.. . . . . . . 558. 72 

Point Pleasant, 'Vest Virginia; 1±1 chisel mark on pavement stone 6 inches 
from corner of building at northeast corner of Main and First streets.. 562.99 

Point Pleasant, 'Vest Virginia; in west face of "cornstalk" monument in 
court-house yarJ; 100 feet west of Mason County court-house; bronze 
tahlet marked "570 A". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570. 356 

Point Pleasant, 1.1 miles north of; Rpike in ohl post 6 inches high near 
fence on north of road, 12 feet northwest of telephone pole No. 9010.... 564.18 

Lock No. 11 on Unitell States Engineers gage, 25 feet above ~he zero, which 
is given by inspector at 510.083...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 539. 863 

NORTH CAROLINA. 

BUNCO:\IBE, HAYWOOD, HENDERSON, TRANSYLVANIA, AND .JACKSON 

COUNTIES. 

ASHEVILLE AND PISGAH QUADRANGLES. 

The elevations in the following list are based on a bronze tablet set 
in the corner post of the train shed at Asheville and marked "1986." 
The elevation of this bench mark is accepted· as 1,985.650 feet above 
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mean sea level, as determined by precise levels run by Mr. W. U. Hall, 
topographer of this Survey, from a tidal gage at :Morehead City, North 
Carolina. (See .Appendix to Eighteenth Annual Report, U. S. Geol. 
Survey, pp. 234, 295.) The leveling was done under the direction of Mr. 
W. L. l\iiller, topographer, by l\'Ir. Thomas S. Mauldin, jr., levelman. 

The leveling done during this season was based on permanent bench 
marks established by this Survey in 1896 and published in the Eight
eenth Annual Report, and these elevations accord with those published 
in that report. As stated therein, however, the datum was changed as 
a reSLllt of Mr. Hall's precise levels, and iu consequence the bench 
marks establi~he(l in 1896, while correctly published iu the Eighteenth 
Annual Report, are stam1)ed in accordance with tlle previous erroneous 
datum, and therefore their markings do not agree with those stamped 
during the year 18!)7, as published below. These latter are marked 
with tlle datum initial'' A" in addition to their figures of elevation. 

ASHEVILLE TO WAYNESVILLE, VIA CAXDLER AND CANTON, ALONG MURPHY BRANCH,- SOUTH· 

ERN RA!.LWAY. 

Asheville, 19.3 feet north of north rail, 505 feet east of milepost 141, in 
pedestal block northeast c·orner post of train shetl; bronze tablet marked 

Feet. 

•' 1986 A" ...........................................•................ ~. 1, 985. 650 
Asheville, highway bridge across French ·Broad River; marked point on 

end of east wing of abutment a.t north end of bridge . . . . . . . . . . . . . . . . . . 1, 981. 41 
Asheville, third grade crossing, l! miles west of sta.tion; nail in root of 

o:Lk, south edge of public road, 80 feet west of crossing; tree bla.zed and 
marked" 2024" ....................................................... 2, 024. 25 

Emma, t mile west of; marked point on rock 5 feet south of track in cut. 2, 096.38 
Three-mile post, 125 feet west of trestle west of; marked point on rock 5 

feet south of south raiL ..... __ ........................................ 2, 075. 03 
Carriers Spring, 100 feet south of track at crossing; nail in root of large 

oak in fork of roall; tree blazed and marked" 2140" ................... 2, 140.49 
Acton, 300 feet east of crossing, 75 feet sontl~east of track and 15 feet 

southwest of pasture fence; nail in root of large oak tree, l)lazed and 
marked "2104" .................... , ___ ............................... 2,103.67 

Hendersonville road, t mile east of fork of~ mid way between two grade 
crossings, ou south edge of public road; top of bronze cap on iron bench 
mark post in fen co corner, marked "2082 A" .................... ~.. . . . . 2, 081. 731 

Eight-mile post., 630 feet east of; nail in root of peach tree 15 feet north of 
track .. ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 083. 43 

Hominy, 275 feet east of east end of station, 50 feet south of track in tiel<l; 
nail in root of small maple tree, blazed and marked "2101"...... . . . . . • • 2, 100. 86 

Candler, 40 feet south of track, 125 yards west of post-office, at fork of road 
to Dunsmore; nail in root of small white oak tree, blazed and marked 
"2110" . -----.--- ...... -" -.- .. -.. " "- ... "- .. -.- .. -".-".--.- ".-- ... - .... 2, 109. 80 

EleYen-mile post, 900 feet west of, at crossing of private road, 25 feet north
west of track; nail in root of small wild cherry tree, blazecl and marked 
"2149" .... "- ..... - .. -.-." . -.... -. --.. . - .. " . -.- ... --- .. - ...... - ... --. 2, 149. 23 

. Lnthers, 1,475 feet west of crossing, 30 feet south of track, inside pasture 
fence; nail in root of large locust tree, blazed and marked "2188" _ .... _ 2, 187. 79 

Turnpike, .copper bolt, in rock on north eclge of public road, east of branch 
flowing into North Hominy Creek, and just south of switch; bolt is 
stamped '' 2259 A" ... -.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 258. 672 

:Fifteen-mile post, 40 feet east of first crossing west of; marked point on 
rock 5 feet south of track .................................... _. __ . . . . . 2, 334. 30 
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Sixteen-mile post, 930 feet 'vest of; marked point on rock 5 feet north of 
Feet. 

track - ____ ..... - -........ - - - - ...•...... _. - ..... _ .. ____ ... _. _ .. _ . __ .. _ _ 2, 417. 85 
Canton, 200 feet east of crossing at, and 60 feet south of track, on south 

edge of public road; nail in root of apple tree blazed and marked 

'' 2559" - ---- --.- ---- ------ ---- . --- . ----.---- ---.-------- -------- . ----- 2, 558. 81 
Canton, 30 feet south of railroad, 25 feet east of public road, at east end 

of railroad bridge over Pigeon Hiver; top of bronze cap on iron bench-
mark }lost marked "2587 A".------_---- .... ---------· ____ -~-- _________ 2,586.871 

Twenty-mile post, 840 feet east of, 20 feet uorth of railroad and 10 feet 
sonth of public road; nail in root of oak tree blazed and marked 

' ( 2653" - . - --- - -- - - - - - - - - - - --- -.--- - - - - - -. --- - -- -- -. - - --- - -- -- --- - - - - - . - 2, 652. 76 
Twenty-three mile post, 100 feet west of and 20 feet north of uorth rail; 

nail in trunk of wild cherry tree ___ . _ .. _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2, 538. 87 

Twenty-four mile post, 100 feet 'vest of and 100 feet south of track at west 
edge of path; nail in root of small oak tree l,Jazed anfl marked "2630" _ 2, 630. 10 

Tuscola, 300 feet east of post-office, 10 feet south of center of public road, 
and 25 feet east of building; top of bronze cap on iron bench-mark post 
mar ked "2!'>95 A"- __ .. - _ - -- _ -- _ - -- - .. -- -- _- _ ... -- - ... ____ ... ___ . ___ . _ _ _ 2, 594. 984 

Tuscola, 1 mile west of; 630 feet north of north end of trestle and 30 feet 
west of track iu field; nail in root of large apple tree blazed and marked 

'' 2598" - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - ... - - - - - - . - - - - - - - - - - - - - - - - - - - - - 2, 597. 81 
Waynesville, 4,500 feet northeast of station at, 300 feet north of shanty on 

west side of track, and 5 feet east of track; marked point on rock. ____ 2, 615.73 
"\Va.ynesville, 13:'5 feet north of station, 40 feet east of main track; top of 

bronze cap on iron bench-mark post marked '' 2638 A" ...• _ ..... _. __ ... _ 2, 638. 334 

CANDLER TO DUNSMORE, YIA GLADY. 

Candler, t mile from, on bank, west edge of road, at bend; nail in root of 
oak tree, blazedandrnarked ''2136"--------------------------· -------- 2,136.11 

Candler, 1t miles from; nail in root of smaU oak tree 20 feet northwest of 
roai.. in yard in front of small house near top of hill. ___ . ____ . _. _ .. __ . _ _ 2, 332. 73 

Candler, 2 miles from, on west edge of road between two streams flowing 
southeast; nail in root of tree blazed and marked '' 2245" _ -..... _..... 2, 245. 53 

Glady, 30 feet northwest of corner of store; nail in root of large white 
oak tree blazed and mar ked "2349" _ - - . _ .. _ ... __ .•. ___ .... ___ .. ____ .. _ 2, 348. 86 

Candler, 3~- miles south west of; 550 feet east of fork of roads to north; 15 
feet north of roall on north edge of ditch; highest point of rock. . .. _. 2, 283. 51 

Canulet·, J miles southwest of, at crossroad and ford. by store; nail in 
root, about 2} feet from trunk of old white oak tree, blazed and. marked 

(' 2259" - --- .. - - --- - -- - -- - - - - . ----- -- ---- . --- -- - --- ---- ---- . ---- - - - - -- - 2, 259. 43 
Candler, 4-} miles from, at top of hill by church, on southeast edge of road; 

nail in root of large walnut tree blazed and marked "2318"-- _- _ ... _ _ _ _ 2, 318. 50 
Dunsmore, 250 feet east of ford of Stony Fork, inside of })asture fence, 

south of road, in large rock; copper bolt marked "2388 A" .... _. __ . . . . 2, 388. 3S4 

CANTON TO. LENOIR CREEK, VIA FORKS OF PIGEON. 

Canton, 1,000 feet south of fork in front of 'Yells's store, 10 feet west of 
roa1l at bend on hill by river; nail in root of small oak tree blazed and 
mar ked "2627" . _ .... __ •.. _ - - ... - - -.- -.. _ ........ - ... - --- - -.- •. - . • . • • . 2, 626. 75 

Canton, 1 mile south of, on east euge of road at foot of hill; nail in root 
of large white oak tree blazed and marked "2616" - ... ------- ... _. ___ • 2, 616.49 

Canton, 2 miles south of; 100 yards south of top of small hill just south of 
branch; marked point on rock, east edge of road . --.-- . - ... - . - _ .... __ - 2, 633. 67 

Canton, 3} miles south of; 100 yards north of dwelling at top of hill, about 
20 feet west of road; nail in root of large oak tree blazerl alllt marked 

,, !!7JJ" . ---- .. ---- .. --- . ----. ----------- .. --------- .. ------------. ---- ?., 744.43 
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Canton, 4 miles south of; 300 yards south of Trull's store at crossroads 
on east euge of road; nail in root of oak tree blazed and marked 
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Feet. 

"2653'' ............ -.-- .. - ... -.. - ........ -.... ·.-- .. -.- ..... - .. -.-.- .. - 2, 652.65 
Canton, 4t miles south of; nail in root of small oak tree on bank east of 

road at fork of roau to \Vaynesville, blazed ancl marked "2685" ....... 2, 684. 84 
Pigeon, ! mile north of fork of road to; nail on root of oak blazed and 

marked "2698" at fork of road ............... : ................. _ ...... 2, 698. 12 
Canton, 5! miles south of and t mile south of fork of road to Blaylock 

3Iill; 100 feet south of top of hill, on bank at west edge of road; nail 
in root of oak tree bla.zed and markeu "'2761 '' ......................... 2, 761. 40 

Dick Creek, opposite fork of road up; nail in root of tree blazed and 
marked "2683" 011 north si1le of roafL ............. _· __ ....... __ ...... __ 2, 682. 99 

Lenoir Creek, t mile northwest of; 75 feet east of crossing of old creek 
bed at 9-mile post to \Vaynesville, on north side of road; nail iu root of 
large sycamore tree blazed and marked "2712" ........................ 2, 712. 46 

Lenoir Creek, 200 yards from month of; 50 feet east of ford of East Fork 
of Pigeon Hiver, in rock on north side of river; copper bolt marked 
··'2737 A" ............................................................. 2, 736.749 

WEST FORK OF PIGEON RIVER, VIA RETREAT, TO LAVINIA. 

Canton, 4 miles south of~ 50 feet west of river ou east edge of road at 
ford; mtil in root of large hickory tree blazed and marked "2639": .... 2, 639. 38 

Sonoma, 500 feet north of top of hill in front of :Methodist chnrch at 
Bethel, on west euge of road; nail in root of white oak tree blazed and 
marked '' 2686 ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 686. 33 

Sonoma (Bethel), 1 mile from fork of. road at; nail in root of large oak 
tree on river bank, 15 feet east of road, tree blazed and marked "2689". 2, 688. 69 

Sonoma (Bethel), 1t miles from Metho11ist ehnrch ·at; highest poir:.t of 
rock south of road at fence corner at bend of road by dwelling ........ 2, 704.06 

Sonoma (Bethel), west edge of road 100 yards south of fork of road to 
w·aynesville; nail in root of white oak tree blazed and marked" 2742". 2, 74:!. 33 

Retreat (Edmondsons), t. mile south of, on west edge of road at top of 
hill in front of schoolhouse; nail in root of oak tree blazed and marked 
'' 2855" ...... -.... - .... -. _. ... - .... - .......... -.... - ..... - -.......... - . 2, 8:33. 56 

Bethel, 3t miles south of, about 15 feet north of road on north side of 
river at ford, on b:mk; nail in root of oak tree blazed and marked 
'' 2768" . - .. - .... - - - ... - -....... -.... - -.... - ..... - -..... - - - .. - -. . . . . . . . 2, 7ti8. 58 

Little East Fork of Pigeon River, 100 yards west of fork of ro:Hl np, on 
11orth edge of road; uail iu root of large chestnut tree blazed and 
marked'' 283;')" ....................................................... 2, 835.40 

Little East Fork and \Vest Fork of Pigeon Rh·er, t mile from continence 
. of, t mile south of upper ford, about 23 feet east of road, in field; high-

est point of large rock.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 881...81 
Lavinia, 25 feet north of branch crossing just south of Pendleton's house; · 

copper bolt, in rock, marked "2931 A" ................................ 2, ~30. 64.3 

UP LITTLE EAST FORK 0~' PIGEON RIVER. 

West Fork and Little East Fork, 1 mile sout-h of fork of roads up; nail iu 
root of tree blazed and marked'' 2926," 15 feet east of road, about 225 
feet south of fifth ford, ancl40 feet north of small branch crossing road. 2, 92(l. 26 

'Yest Fork and Little East Fork, 2~ miles south of fork of roalls up; 60 
feet west of crossing of branch i11 front of schoolhouse; nail in root of 
white-oak tree blazed anll marked "3018" ............................. 3, 017.62 

Little East Fork, t. mile south of ford of and 3 miles south of fork of roads 
up 'Vest Fork; copper bolt in rock about 10 feet west of road anrl abont 
50 feet north of crossing of branch, marked '' 3127 A" ......... · ........ 3, 126. 696 
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LINE UP BENT CREEK FROM 3 MILES NORTH OF A VERY. 

.Asheville-Brevard road, l} miles from, on road to Bent Creek; nail in root 
of large oak tree on north edge. of road at fork on top of bill, blazed 

Feet . 

and marked ''2195" ··--·· ............ ·-·· ............................. 2, 194.69 
Asheville-Brevard road, 2} miles from, on road to Bent Creek; nail in root 

of large oak tree west of roatl, 100 yards south of top of bill, blazed 
and marked "2231" ... _. ·. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. . 2, 230. 82 

Asheville-Brevard roacl, 2t miles from, at Bent Creek; nail in root of large 
oak tree, 20 feet northwest of oltl mill at bend in road; tree blazed and 
markPd •' 2154" ... _ ...................................... _ ..... _ .·.. . . . 2, 154. 08 

FRO~I 3 ~IlLES WEST OF ECUS'l'A1 ON DAVJDSOXS RIVER, YU. AVERY CREEK AND CHUBBS GAP·, 

TO THE PINK BEDS. 

Avery·Creek, 1±- miles from confluence of, with Davidsons River; nail in 
root of large beech tree 25 feet southwest of road on bank of Avery 
Creek and about 200 ~'ar~ls above house at third ford; tree is blazed and 
marked "2290".... .. .. .. .. . .. . . .. . .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. . 2, 289. 50 

Avery Creek, 1~ miles from confluence of, with Davidsons River; nail in · 
root, north side of apple tree, by fence, north edge of road, 150 feet west 
of fifth ford .. .. .. .. .. .. . .. . .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. . . .. . . .. .. 2, 325. 75 

Avery Creek, 2-?r miles above confluence with Davitlsons River; nail in 
1·oot of large spruce pine, on west edge of road at ford, blazed and 
ma~·ked "238R" ... _ ........................................... c.. .. .. . 2, 388. 20 

Avery Creek, 2* miles aboYe confluence with Davids:>ns River; highest 
point of large rock at east edge of branch, crossing road at house ...... 2, 448. 89 

Avery Creek, 3t miles from confluence with Davidsons River; nail in root 
of maple on northeast edge of road; maple is blazed and marked "2583" 2, 583. 01 

Avt:r_y Creek, 4~ miles from confluence with Davidsons River; nail in root 
of tree sonthwest edge of road 200 feet above sharp bend, t milo above 
old bouse at foot of monntain; tree hlazed and marked "3078 " ......... 3, 077.·75 

Chubb Gap, t mile from summit of; nail in root of chestnut tree1 10 feet 
southwest of ceuter ofroatl at bend; tree l.Jlazed and marked "3..128 " ... 3, 427. 83 

Chubb Gap, 50 feet north of summit; nail in root of large oak tree, east 
edge of road; tree l•lazetl aml marked "3790" ......................... 3, 789.69 

The Pink Beds, t mile west of Surrell's bouse; nail in root of large chest-
nut on east.edgeofroad at fork of road; tree blazed and marked" 3307". 3, 306.99 

The Pink Beds, directly in frout of Ron·ell's house; top of uronze cap on 
iron hench mark post, in feuee corner, north of roatl, lllarked "3278 A". 3, 277. 79-1 

FRO~I ~lOI:TH OJ<' AYERY CREEK, 3 MILES WEST OF ECUSTA, WESTWARD ALOXG DAVlDSOXS 

RIVER. 

Avery Creek, 2 miles from copper plug at mouth of; 200 feet east of fourth 
fonl west of fork of road to Pink Beds; nail in root of large tree south 
side of roau .... - ............... - ... ~... . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . 2, 244. 27 

Looking Glass Creek, 100 feet east of first ford west of mouth of; nail in 
root of small maple tree 50 feet north of road; tree blazed and marked 
''2272'' .................................... -.·- ..........•••••........ 2, 271. ~5 

Pink Becl~, 200 feet ea'3t of thirteenth ford west of fork of road to, and 3t 
miles from same; nail in root of large beech tree; hlazed and marked 
"2293," 30 feet south of road ................ _ ......................... 2, 293.30 

Pink Beds, 4t mil<'s west of fork of road to aud 200 feet west of foru; nail 
in root of large popl:lr tree, blazed an(l markeu "2329," 25 feet south of 
road ...... · ............. _ .....................•........................ 2, 329.27 

Pink Beds, 5.} milea west of fork of road to; nail in knee on trunk of small 
dogwood tree on south edge of road, 150 east of sharp bentl in road .... 2, 612.97 
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Pink Reds, 6-! miles west of fork of road to; 400 feet east of corner of field 
at top of hill; nail in root of large white oak tree, blazed and marked 
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Feet. 

'' 2754," south \Yest. edge of 1·oad ______________ -- ·---- ______ ------ ---. __ -- 2, 753. 51 
AYery Creek, 6} miles west of month of, in fork of road down to river at 

top of hill; nail in root of large oak tree, Llazed and marked u2882''-- 2, 881.76 
Davidsons Hiver, 375 feet west of ford of; nail in root of large white oak 

tree, blazed and marked ''258l," north of road __________ ---- ____ ------ 2,581.34 
Looking Glass Creek, 4 miles west of mouth of; 375 feet west of ford of 

Davidsons River, I5 feet north of road; copper bolt ir~large mass of rock, 
on which a large cbestunt tree is growing; bolt is stamped "2588 A"_-- 2, 588.058 

BAI.SA:II GROVE LIXE. 

Tuckers (Robim;•ms :Mill) Creek, 800 ftlet from ford of; nail in root of syca-
more tree or1 bank e:tst of road, and hlaze<l and marked "2692" _ .. __ ... 2, 691. 65 

Balsam Grove, 1 mile south of, at fork of road to; nail ou root of oak tree, 
blaze~l and marked "2884". ____ . _-- _ -- __ -- __ -- ---- ____ ---- ---- ---- ---- 2, 884. 27 

Tuckers Creek, 3.I miles from moutll of; top of uronze cap on iron post in 
fork of road near ford of north fork of creek: marked "2976 A." Au 
oak tree 4 feet west of post is blazell and marked "2976'' ..... - .. _____ . 2, 975. 997 

TENNESSEE AND GEORGIA. 

Precise-Level Line. 

PAINT ROCK, VIA KNOXVILLE, CLEVELAND, AND ROME, '1'0 A1'LANTA. 

TlJC elevations in the following list were .determined in continuation 
of the line of precise levels run in 189() from mean sea level at l\Iore
lJead City, North Carolina, via Salisbury and Asheville, to Paint Hock. 
Tbe route uf leveling was along the main line of the Southern Hail way. 
The elevations are based 011 the same datum as used during the pre
vious field season, namely, a bronze tablet in )forehead City,· tbe eleva
tion of which is 17.7G3 feet aho\·e mea11 sea level as determined from 
the tide g-ag-e establised on the pier of the Atlantic and :North Carolina 
Railroad at l\'forehead depot. 

Tile leveliug was done lJy Mr. vV. Carvel Hall, topograpl1er, assisted 
by two rodmen, Messes. Hoss 1\t. Suttou aud Ed. Trabue, and was <lo/re 
under tlte general direction of H. 1\I. Wilson, geographer. 

The beuch rnar·k~ placed iu the progress of tltis work are marked 
with the datum initia1:s '' M. U." in addition to tbe .figures of elevation. 

'fESNESSEE. 

PAINT ROCK TO ;llORRISTOWN. 
Feet. 

N ortb Carolina-Tennessee State 1 i ne, north rail _ _ __ _ _ _ _ __ _ _ __ __ __ __ __ __ _ _ 1, 255. 39 

French Broad River, :five-span hri«lge, 714 feet long; top of north rail at 
eas i end - - - _ .. __ . _____ . __________ . - __ . ______ ... _________________ ... _ _ _ I, 251. 90 

French Rroa«l River, four-span bridge, 554 feet long; top of north rail at 
east end --- . - - __ . ___ ... __ . ______ .... - ... _ .. _ .. _______________________ . I, 239. I5 

·wolf Creek station; top of north rail in center of 90-foot trestle over Wolf 
Creek __ ---. -- __ - _-- . -. _________ . --. -- ... _---- . _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I, 193. 98 
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Wolf Creek station, 0.75 mile west of; 10.5 feet sonth of north rail, 200 
feet west of road crossing; copper holt in solid rock, marked "1184 

Feet. 

M. C." .............. -..•.. ---.- ...•....... -..... -- .................... 1, 1~4. 157 
Swatsell; top of north rail opposite station sign ...................... _.. 1, 173. 86 
Delrio; top of north rail, main track, opposite st:1tion ..................... 1,141.16 
Big Creek bridge (No. S. 195.3), west abutment, north wing wall, 12 feet 

north of north rail; copper holt, marked "1141 :\I. C." ................. 1, 140. 896 
Bridg~port, top of north rail of main track, opposite station ............. 1, 087. 26 . 
Bridgeport; 72.7 feet south of north rail of main track; center l)ilaster of 

J. B. Huff's brick store; bronze tablet, marked "1094 1\I.C." _ ......... 1, 094.511 
Pigeon River, bridge No. S. 205.4; top of north rail at west end ........... 1, 089.68 
Newport, Cocke County court-house; bronze tablet in northeast corner of 

building, 6.5 feet above surface of ground, and marked "1058 :\f. C." ... 1, 058. 204 
Newport; top of north rail, main track, opposite station ........... , ..... · 1, 051. 83 
Rankin, 125 feet south of north rail of main· track, 95 feet west of road 

crossing; bronze tablet, iu face of bay window of Vv. V. Fine's brick 
residence, marked'' 1010 M.C." ...................................... _. 1, 010.028 

French Broacl Rivt'r, bridge No. S. 216.0; top of north mil at east end.... 998.69 
Leadvale; top of north rail, main track, at road crossing................ 985.58 
White Pine; 67 feet north of north rail of main track and 150 feet east of 

mile post 219; bronze tablet in southwest corner of brick dwelling oc-
cupied by George Ivy, stamped" 1142 M.C." ........................... 1, 141.802 

"White Pine; top of north rail, main track, opposite station...... . . . . . . . . 1, 140. g9 
'Vitts; top of north rail, main track, opposite station ................... 1, 219. 9± 
Roe; top of north rail, main track, opposite station sign . _ .. _ ........... 1, 450. ~1 
Morristown; top of north rail of southwest wye, opposite ticket office._. 1, 283.:14 
Morristown; Hamblen County court-house; bronze tablet, in northeast 

corner of huil<ling, marked "1351 :VI. C." . _ ............................ 1, 350.985 

:IIORR!STOWN TO KNOXVILLE. 

Alpha; top of tilain track at roa.d erossing at station ................ _ ... 1, 306. 88 
TalLot, 4.9 feet west of west end of depot, 30 feet north of uorth rail of 

main track; "United States Geological Survey ~ron beneh mark post, 
bronze cap, stampe(l "1193 l\1. C." ........... _... . . . . . . . . . . . . . . . . . . . . . . I, Hl3. 066 

Mossy Creek, 90 feet east of station, 116 feet south of north rail of main 
track; bronze tablet in northeast comer of .Mossy Creek Bank building, 
marked "1118 .:\I.C." ................................................. . 

:Mossy Creek; top of north rail, center track, opposite station ........... . 
N ~wmarket; top of north rail, main track, opposite stat ion ............. . 
Friends station; top of north rail, main track, at road crossing .. _ ...... . 
Hodges, 0.63 mile east of; copper bolt in southeast corner of east abut-

ll:ent of cuh·ert (Xo. A 110.4), 13.5 feet south of north rail of track, 
stan1ped "90:5 ~I. C." ................................................. . 

Ho1lges, top of north rail main track at road crossing at station ....•.... 
Strawberry Plains, top of north rail main track opposite station ........ . 
Holston H.i ver hrillge (X o. A 114.5), top of north rail at east end ........ . 
Mascot, top of north rail main track opposite station ... __ .............. . 
:Flat Creek bridge (:No. A 117.7), copper lJolt, 9 feet sonth of north rail, in 

abutment, stamped "865 1\I. C.'' ...................................... . 
l\Ic:\Iillau, top of north rail of main track opposite station ............ _ .. 
Caswell, 0.±5 mile east of; culvert (Xo. A 1240), south corn('r of west abut-

ruent, 12 feet south of north rail; copper bolt, stamped "867 :\I. C." ... _ 
Caswell, top of north rail of mnin track at road crossing ............... . 
Knoxville, top of rail under Gay street lwidgo opposite station ......... . 
Knoxville, bronz~ tuulet in northeast corner of Clinch stn•et entrance to 

custom-house, marke<l "933 )f. C .. , ................................... . 

1,117.833 
1,106.21 
1,050.32 

986.40 

905. 182 
914-.92 
889.66 
897.!1± 
89±.13 

86-1.977 
861.4-8 

867.390 
887.95 
891.31 

933.299 
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KNOXVILLE TO CLEVELAND. 

Knoxville, Cumberland Gap and Louisville Rail way, top of east rail nuder 
Southern Railway bridge; No. A 132.4 ....... ------·----- ............. . 

Bearden, top north rail main track opposite station ....... _ .. _ .......... . 
Stinnet, top north rail opposite station sign_ ......... __ .. _ ............ _. 
Wright, 0.91 mile east of; culvert (No. A. 138.9), 11.3 feet l:lonth of north 

rail in east wall; copper bolt, stamped "940 M. C." ___ ..... _ ........... _ 
·wright, top of north rail of main track opposite station ................ . 
Ebenezer, top of north rail main track at road crossing at station_ ...... . 
Concord, 24.6 feet west of east end of depot and 28.2 feet south of north 

rail of main track; bronze tablet in north front of building, marked 
'' 820 ~I. C.'' ...... ~- ...................... _ .... _ .............. _ ....... . 

Boyd, top of north rail main track opposite station ..................... . 
'Varham, top ofnorth rail main track opposite station ....... --·--··--.··· 
Lenoir City, 291.6 feet north of north mil of main track 15.! feet east of 

depot, in southeast corner of Lenoir City Bank; bronze tablet, marked 
'' 799 l\'I. c." .. ---- ... --- .. -.. -.. -. -. -... --.... --. --- ... -.. -- -.. -.. -... . 

Lenoir City, top of north rail main track opposite station ............... . 
London, 0. 58 mile east of; top of north rail main track at west end of 

Tennessee River bridge (No. A 158.0) ................................ .. 
Loudon; London County court-house, bronze tablet in so nth west corner 

of Grove street entrance, marked "784 M. C." ......................... . 
Philadelphia, 31.6 feet north of north rail of main track, 2 feet east of 

depot; United States Geological Survey, iron bench-mark post; bronze 
cap, marked "860 :M.C." .... _ .............. _. __ ...................... . 

Philadelphia, top of north rail main traek opposite station ............ .. 
Sweetwater, top north rail main track opposite station .................. . 
Sweetwater, 198 feet north of tH>rth rail of main track in east front of 

Sweetwater Bank; bronze tablet, marked "918 M.C." ................ . 
Reagan, top north rail main track opposite station si~n ................ . 

CLEVELAND TO COHUTTA. 

·cleveland, top of rail; Georgia division, opposite station .............. .. 
Blue Springs, 146.7 feet east of west rail of main track, 73.3 feet north of 

north switch point, in face of ledge of rock; bronze tablet, marke(l 
" 895 ~L C." . . . . . . . . . . . . . . . . . . . . . . . . . • . . . ~ . . . . . ...... _ . . . . . . . . . . . . . ... . 

Blue Springs, top of west rail main track opposite station .............. . 
Marble switch, top west rail of main track at roacl crossing, opposite sta-

tion ......... _. __ ......... _ ......... __ . _ ..... _ ... _ ... _ ... ____ .. ___ ... . 
'Veatherly, top of west rail at road crossing ............................ _ 
Red Clay (railroatl station), top of west 1·ail main track opposite ........ _ 
Tennessee-Georgia State line, top of west rail of main track at ......... . 

GEORGIA. 

COHUTTA Tl) RO:\IE. 

Cohutta, 157 feet east of west rail of main track; bronze tablet, in north 
front of W. A. ·williams's brick store, markl'd "866 M. c.n ............ .. 

Varnell, top of west rail main track, opposite station ...... ___ ......... .. 
'Varing, 24 feet west of west rail of main track and 6.6 feet north of mile 

post No. H 35; Unitetl States Geological Survey iron bench-mark post, 
bronze cap, marked "795 M. C." ...................................... . 

Dalton, top of west rail of main track opposite station _ ................ . 
Dalton, ·whitfield County conrt-honse; bronze tablet .. in water table, noTth 

side of Cleveland street entrance, marked '· 774 :M. C." ................ . 
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Feet. 

841.38 
882.09 
939.31 

940.382 
956.38 
902.27 

. 819.915 
843.49 
823.31 

799.258 
784.60 

808.61 

783.815 

859.780 
859.13 
910.85 

918. ,JOO 
963.35 

866.2 

895.28i 
903.55 

908.36 
843.23 
823.8H 
8~3.95 

866.685 
808.53 

794.946 
759.6-

774.336 
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Phelps, 50 feet west of west rail opposite switch point at south end of 
side track :md near southeast corner of post-office; eniteu States Geo
logical Survey iron bench-mark post, bronze cap, marked "712 M. C." .. 

Carbondale, top of west rail main track at road crossing . _ .. ·_ ... _._ .... _. 
Miller, 76.4 feet west of west rail of main track, at northeast corner of L. 

C. Rooker's store; United States Geological Sun'ey iron bench-mark post, 
bronze cap stamped " 719 ~I. C " . _ . __ ........ _ . _ ..... _ ................. . 

Sugar ,~alley, top of west rail of main track at road crossing ........... . 
Oostananla, top of west rail of mnin track at road cro:ssing .............. . 
Oostauanla River, west pedestal Llock of south abutment of bridge, No. 

H 61:3) 7.6 feet west of west rail; copper bolt, marked "620 M.C." .... . 
Reeves, top of west rail at road crossing ............. _ .................. . 
Plainville, top of west rail of main track opposite station ............... . 
Pinson, 23.3 feet east of west rail and 15.3 feet north of swit~h point; Ur!.ite1l 

States Geolog·ical Survey iron bench-mark post, bronze cap, marked 

"653 J\1. c." -- -- ------. ----. -- ----. ----- -- .. -- . ---- - ------ . ----- --- ----
Shannon, top of west rail, main track, opposite station sign ........... .. 
Harper, top of west rail, main track, at road crossing ................... . 
North Home, toj_) of west rail, main track, O})posite station ............. .. 
Etowah River, top of west rail, center of 300 foot bridge (No. H 78.9) ... . 
Ronw, city post-office; aluminum tablet, set in face of steps to Fourth ave-

nue entrance, marked "IH4 M.C." .......... _ ." ....... _ .... _ ............ . 
Rome, top of west rail main track opposite station ..................... . 

l!Ul\IE TO ·AUS'fi<~LL. 

Atlanta Jnnction, top of west rail main track opposite station ... __ ... .. 
Lin1lale, top of west ntil opposite Rtation .. __ ............. _ ............ . 
SilYer Creek, top of west rail of main track at ron(~ crossing ............ . 
Pumpkin Yine Bri<lge, 360-foot viaduct; (No. H 116.7) top of west rail in 

center ............ ------------ ....................................... . 

712.185 
76~.50 

718.636 
646.96 
631.59 

619.834 
637.05 
677.93-

652.547 
685.24 
678.51 
630.89 
622.21 

613.406 
611.15 

607. 19 
651.85 
680.33 

911.22 
Dallas, top of west rail, main track at roall crossing _ .... _ ............... 1, t:03 .. 53 
Dallas, Paulding Connty conrt-lwuse; bronze tal> let, west .t;i(le of south 

entrance, marked "1050 )f. C."' ...................... _ .................. 1, 050.221 
Hiram, top of west rail, main track, at Rtat.ion ....... _ .. _................ 960.72 
Powdt>r Springs, 2.22 miles north of and 0.31 mile north of mile post 128; 

copper llol.L, in rock formation, "·est side of cut, marked "957 M. C." ... 
Powdl'r Springs, top of west rail of main track opposite Rtatioll ......... . 
Sweetwater Creek, top of west rail cent<'r of 130-foot bridge No. H 133.4. 
Austt>ll, top of west rail of main track opposite station .................. . 

ACSTELL TO ATLANTA. 

Austell, \V. E. Shelerton's hotel; bronze tablet in north"front of building, 
().7 feet from west corner, marked "930 l\1. C." .................... -... .. 

Ma hleton, top of south rail of main track opposite station ...... - ....... . 
Nickajaek, top of south rail of mai.n· track at road crossing ............ .. 
Star Bnck Field, top of south rail at ro:t~l crossing ...................... . 
Lenox, 0.-!2 mile west of; 70 feet west of mile post 142, 8 feet south of south 

rail of main track; copper bolt in solid rock, marked "804 l\1. C." ..... . 
Lenox, top of south rail, main track at road crossing ............ - ...... . 
Oakdale, top of south rail main track opposite station .................. . 
Chattahoochee Rh·er bridge (Xo. H 14-1.5); top of south rail at west end 

of t1·estle approach to ................ -............................... . 
Chattahoochee, top of south rail main trnck oppositP station ............ . 
Cham hers, top of west rail at road crossing ............... -- ... - ... - ... .. 

956.826 
913.29 
896.68 
928.11 

929.821 
981.34 
851.15 
812.24 

804.361 
796.57 
809.80 

794.95 
810. 14 
703.70 
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Chambers, 0.08 mile south of; copper bolt in north abutment of trestle No. 
H 86.3, 7 feet west of west rail; marked "697 ': ................ ......... . 

Brice, top of west rail, main track, at road crossing ............. -.- ..... . 
Byrd, top of west rail opposite station sign: .. __ ........ _ ........ __ ..... . 
Seney, top of west rail, main track, opposite station ............ _ ... ____ . 
Seney, 0.45 mile south of; 6-foot arch culvert copper bolt in west face wall, 

6.3 feet south of center of arch and marked "799 ~I. C."._._ ........... . 
Ravenel station, top of west rail at road crossing ....................... . 
Long, top of west rail, main track, at road crossing ..................... . 
E. & W. of A. R. R.; top oflwrth rail under Southern Railway bridge No. 

H 101.7 ........................ · ...................... · ................ . 
Southern Railway, top of west rail, center of bridge No. H 101.7 over E. & 

W. of A. R. R ....... -----~ ........................................... . 
Rockmart, 0.13 mile north of; Euharlee Creek bridge; copper bolt in so,uth 
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Feet. 

696.729 
825.48 
862.75 
829.62 

798.723 
739.12 
735.35 

745.7 

765.67 

abutment, 5.7 feet west of west rail, marked "774 :M.C.".............. 763.488. 
Rockmart, top of west rail, main track, opposite station................. 765.10 
Don, top of west rail, main track, at road crossi ug. . . . . . . . . . . . . . . . . . . . . . . 912. 88 
Beatty switch, top of west rail, main track, at road crossing............. 927.10 
Braswell, top of west rail, main track, opposite statiori .................. 1,' 056. 79 
Braswell, 0.54 mile south of; bronze tablet in west wall of tunnel 3 feet 

from north portal, marked u 1088 M.C." ................................ 1, 087. 787 
South switch, top of west rail opposite station ............ ~ .............. 1, 062. 77 
McPherson, 79.8 feet west of west rail of main track 30 feet south of road 

crossing; United ~tates Geological Survey iron bench-mark post set 2 
feet from northe:1st corner of .L E. Butler's house; marked" 1015 M;.C." .. 1, 014.587 

Mouse Creek, top of north rail, main track, opposite station.............. 977:09 
Mouse Creek, 33.6 feet north ofnorth rail oftuain track, 3.1 feet north of 

south front of station; bronze tablet in west face of building, marked 
"979 l\1. c."- -. --... --- .... -.- .. -. -.. -- ... -.. - .. ---. -.. --- .. -- .. -- . . . . . 978. 713 

North Athens, top of north rail of main track at road crossil1g.... ... . ... . 973.73 
Athens, top of north rail of main track opposite station.... . . . . . . . . . . . . . . 975. il6 
Athens, McMinn County court-house; bronze tablet in northwest corner of 

Jackson street entrance, marked a 869 M.C." . . . . . . . . . . . . . . . . . . . . . . . . . . 868.821 
Riceville, 18.2 feet south of north rail of ma.in track, bronze tablet set in 

north front of depot 2.2 feet from east corner, marked "807 M.C."...... 807. 289 
Sanford, top of north rai.l of main track at road crossing . . . . . . . . . . . . . . . . 827.75 
Calhoun, top of north rail at road crossing . . . .. . . . . . . . . . . . . . .. . . .. .. . . . . 715. 70 
Hiawassee River, bridge No. A 200.5, three spans, 391 feet long; bronze 

tablet in south end of west back wall, marked "706 M.C." .... ... . . .. . . 706.396 
Charleston, top of north rail main tra(}k, ·opposite station . . . . . . . . . . . . . . . . 708. 97 
Tasso, top of north rai1 main track at roa,tl crossing.......... . . . . . . . . . . . . 800. 27 
Tasso, 0.2 mile west of; copper bolt in south end of west wall of culvert 

(No. A 206.9), 9.4 feet south of north rail of main track, stamped 'r798 
M. C." - - .... - ........... ·- ........ _. .................. - . . . . . . .. . . . . . . .. . . 798. 443 

Cleveland, Bradley County conrt-house; bronze tablet in water table 
north side of Ocoee street entrance, marked "875 M.C."........ .. . .. . . 874.720 

Peyton, 16 feet south of south rai1 of main track_ and 12 feet west of west 
side of station; United States Geological Survey iron bench-mark post, 
bronze cap, marked "855 M.C." ........ ·. ... . ...•.. .... ... . ... . ... . ... . 855.003 

Ellen N., top south rail, main track, opposite station . . . . . . . . . . . . . . . . . . . . 894. 32 
Atlanta, top of rail, center of Union station shed ................ .' ....... 1, 032. 59 
Atlantn, State Capitol Building; aluminum tablet in north newel post of 

· Washi_ngton street entrance, marked "1050 M.C." .............. · ........ 1, 050. 127 
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GEORGIA. 

FANNIN COUN1'Y. 

ELLI.JAY QUADRANGLE • 

..A portion of the following short line of levels was run <luring the 
last field seasou by Mr. Thomas S. Mauldin, jr., levelman, in order to 
connect the long circuit of levels between Culberson, North Carolina, 
and Mineral Bluff, Georgia, run in the field season of 1896 and not 
completed, and according·Iy unadjusted in that season. Preliminary 
elevations on a portion of this circuit are published in the Eighteenth 
.Annual Report, pages 311-317. These elevations are based on the 
same datum as was use(l in 1896-namely, a tablet in Boling & Craw
forti's store, at Blue Ridge, Georgia, marked "1751," the elevation of 
which is accepted as 1,750.968 feet abO\Te mean sea level. 

BYNU!II, VIA BLAIRSVILLE, TO IVY LOG AND CULBERSON. 

Feet. 
Bynum, ?r mile east of; nail in small stump in fence corner on ]eft of road 

near bouse .................. · .......................................... 1, 908. 66 
Bynum, 2 miles east of; nail in root of oak tree on bank right of road on 

sitle of hill ........................................................... 1, 8i8. 24 
Nottely River, fork of trail near top of hill above; nail ju root of large 

oak tree. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 967. 17 
Nottely River bridge, 600 feet east of; nail in root of oak tree at left edge 

of road ............................................................... 1, 864.32 
Blairsville, just west of~ at fork of Culberson roa.<l; nail in root of oak tree. 1, 917.43 
Blairsville; bronze tablet in corner of court-house, marked '' 1926" ...... l. 926. 118 
Blairsville, .Y, mile northwest of court-house; nail in root of tree at right 

of roall at stream crossing ................................... _ ......... 1, 85:3. 11 
Blairsville, 1t miles northwest of; nail iu root of large oak tree at left of 

roar!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 1, 898. 22 
Blairs dUe, 2~ milc8 northwest of; u~til in root of stump near ulazed white-

oak tree on right side of road ......................................... 1, 82i. 65 
Blairsville, 3! miles northwest of; nail in root of oak tree on right side of 

road opposite fence corner ............................................ 1, 870.19 
Blairsville, 4!. miles northeast of, at top of big hill above Little Ivy Log 

Creek; nail in root of oak 'tree on right of road ........................ 2, 040.07 
Little Ivy Log Creek, top of hill just northwest of; nail in root of oak tree 

on left of road ........................................................ 1. ~197. 30 
~apoleon, 400 feet north of large harn at; nail in root of oak tree on bank 

at right edge of roall. ........................ --.... .. .. .. .. .. .. .. .. . .. . 1, 908. 35 
Chapman's Ford, -?r mile cast of fork of road to; nail in root of large oak 

tree immediately in front of church .... ~ .................... _ ......... 1, 987. 37 
Blairsville, creek crossing 8! miles northwest of; nail in root of white-oak 

tree on bank to left of road, about 135 yards from stream .............. 1, 873.52 
Ivy Log Church; iron post in fork of Murphy and Culberson roads, 

marked "1949" ..................................... _..... .. .. .. ..... 1, 948. 600 
Ivy Log Church,-} milo west of; nail in root of large oak tree on right of 

road at crossing of trail. .............................................. 1, 940. 62 
Ivy Log Church, 1mile west of; nail in rootoflargeoak treeatrightedge 

of road in ben<l just beyon<l steep rise in road .......................... 1. 833.49 
Xottely River, west end of bridge across; nail in top of stump in fence 

corner on right of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, ll-13. 15 
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Feet. 
Ivy Log, 2% miles west of; nail in root of small oak tree 20 feet to left of 

road and 500 feet from t.op of hill. ... _ .... _ .... _ ............. _ .. __ . ____ 1, 807. 37 
Ivy Log, 4 miles northwest of; nail in root of oak tree at intersection of 

trail on right, just beyond house on top of hill.-------·-----· ____ ----·- 1, 740.44 
h·y Log, 5 miles north west of; nail in root of largo post oak on bank to 

left of road in bend_ ...... __ .......... _ ............................... 1, 798. 93 . 
Ivy Log, 6 miles northwest of; nail in root of oak tree 20 feet to left of 

road .......................... __ ........ _ .. _ ........... __ ...... __ .. _ . . 1, 638. 25 
Culberson, lt miles east of; nail in root of oak tree on left side of road 

about 120 yards from crossing of creek_ .. _. _ ............... ___ . . . . . . . . . 1, 622. 00 
Culberson, crossing of creek 1t miles east of; rock on right of road about 

700 feet beyond stream; copper bolt, marked "1617" .... _ .............. 1, 617. 295 
Culberson, t mile east of; nail in root of white-oak tree on left of road at 

fork to Murphy ....... _ ................. _ ........ _ ........... _ ......•. 1, 786. 94 
Culberson depot, 1,100 feet north of, and 100 feet from cattle guard; nail 

·in top of small stump about 40 feeL to right side of track .............. 1, 661.97 

CULBERSON TO l\Illlo'ERAL BLUFF, ALONG RAILWAY. 

Sweetgum rai1road station, crossing at; nail in roo I. of sweet-gum tree 
a. bout 50 feet from track, on siue of road .......... _ ............... _ . . . . 1, 713. 71 

Sweetgum, laue crossing railroad about 1 mile south of station; nail in 
trunk of apple tree about 50 feet to left of track .................. _ .... 1, 742.51 

Minera,l Bluff, 3 miles north of; ledge of slate ro::~k 250 feet from track on 
right side of roacl crossing railroad; copper bolt, marked "1702" ...... 1, 702. 29 

:Mineral Bluff; elevation of track at south edge of stream at water tank .. 1, 637.66 
Mineral Bluff, 60 feet north of road crossing at; rock 5 feet east of track .. 1, 586.21 
Mineral Bluff; marked point on water table at ........................... 1, 585.27 

GEORGIA AND ALABAMA. 

FLOYD, CH.A.1.'TOOGA, AND POLK COUN1.'IES, GEORGIA, AND CHEROKEE 

COUNTY, ALABAMA. 

UOJ\m AND FOHT PAYNE QUADRANGLES. 

The result of the ext.ension of precise levels during the last :field sea
son from Asheville, via Kuoxville and Rome, to Atlanta was a change 
iu the elevation of the assumed datum at Rome, Georgia. That datum 
wa~ found to be 14.154 feet too higb, and in consequence this value 
mn:-;t be subtracted from all elevations published in the Eighteenth 
Ammal Heport, Part I, under the title ''Georgia and Alabama," bot
tout of page 317 to bottom of page 323. The bench marks established 
in the course of that leveling are marked, approximately, 14 feet too 
high, and they may be known by their bearing either no datum letter 
or the letter "R.'' Bench marks established since tile connection with 
precise levels have been changed to the datum Anniston, and are 
stamped with the letter "A," and their marking corresponds with the 
new precise-level datum. Those elevations, however, which were run 
in tltis region during the last season are not published in this annual 
report, as such work will be continued dnt ing the coming field season, 
and their publication is re8erveu for the completion of this leveling. 
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CENTRAL SECTION OF TOPOGRAPHY. 

In this section, under the direction of .Mr .• John H. Renshawe, geog
rapher in cuarge, five leveling parties were engaged at various times 
during the year in running lines of st)irit levels fiJI' tlle control of the 
topographic work beiug executed iu the various Iotalities. 

INDIANA AND ILLINO~S. 

LAKE COUNTY, INDIANA, AND COOK A.ND LA.KE COUN1'IES, ILLINOIS. 

TOLLISTON, EVA~STON, AND IIIGHWOOD QUADRANGLES. 

The elevations in the following list are based on the Chicago city 
levels. The initial elevations were derived from. two ditl'ereut bench 
marks of these levels, that for the work in tlle south of Chicago being 
on the water table at the northeast eoruer of Oue huudred and third 
street and Indianapolis avenue, South Chicago, the elevation of which 
was accepted as 586.964 teet above meau sea, level, w bile that for the 
leveling to the north of Chicago was a square cut in the uortheast 
corner of Lincoln and FoRter avenues, Chicago, the elevation of which 
was accepted as Gl0.0:!6 teet above mean sea level. 

Dependent upon these there was e~tablished a bronze tablet in the 
northeast corner of Todd Opera Hou~e block, in South Chicago. Tllis 
is accepted as the central datum point for these levels, aud its eleva
tion is 588.434 feet above mean sea level. 

Bench marks set in the progress of this work were marked ''CHGO," 
in addition to the figures of elevation. 

The leveling was done untlPr the direction of Mr. R. C. ~icKinney, 
topographer, by l\Ir. E. S. Smitb, levelma.n. 

Feet. 
T. 35 X., R. 9 W., S. 1; road crossmg Chicago and Gmntl Trnuk Railroad, 

on east line of section .... _ .......... __ - .... __ ..... __ . _- _ .. __ ....... _ _ _ 631 
T. 35 N., R. 9· ,V., S. 2; Griffith; Chicago and Grand Trunk Railroad, top of 

rail. _____ .. _. _ .. _. __ .. _. _ ..... __ .............. _ ........ _ .. __ ........ _. 637. 26 
T. 35 N., R. 9 W., S. 2; Griffith; fram') schoolhouse, south ellge of town, 

brick foundation at northeast corner of; bronze tahlet ru:nkeu "CHGO 
630 "------ -----. -.--. - . ----- -----. ---- .. ----. ------ . ----. --.- ... - . --- 630. 186 

T. 35 X., R. 9 W., S. 4; south west corner of; crossing Michigan Central 
Railroad at Hartsdale .. _ .. _ .... __ .. _ . __ ... ____ . _. ___ . ___ . __ - _. __ . ___ . _ 626 

T. 35 N., R.. 8 \V., S. 4; center of; door sill of schoolhouse ... __ .... __ .. ___ . 634. 58 
T. 35 N., R. 8 ,V., S. 4; near center of; large stone church, front face north

west corner of; bronze tablet in stonework 20 inches from ground, 

marked "CRGO 640" .. ·----- ------- ·---·· ·----· ··---· -----· ·-·· ·----- 640.200 
T. 35 N., R. 7 W., S. 5; in northwest t of; brick schoolhouse, south of 

entrance at east side of, top course of stone in foundation; bronze tablet 
marked "CHGO 633". -------- --~- ---· ---· ·--- .......... -----· .... .... 633.051 

T. 36 N.,R. 9'V.,S.14; Calumet; New York Centralaml St.Louis Rail-
road, top of rail in front of depot . _- __ .... _ .. ____ . ___ . __ - .. - ___ .. ____ . 600 

T. 36 N., R. 9 W., S. 4; near center of crossing of Michigan Central Rail-
road . _____ .. ___ . _ .... ___ . ____ . _____ ... _ .... ____ .. _ .. _ ... ____ . ___ .... _ _ 594 

T. 36 N., R. 9 W., S. 9; crossing of wagon road with New York Central and 
St. Louis Railroad, just north of Hess ville, top of rail _-. _ . ____ . _ _ _ _ _ _ _ _ GlO 
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T. 36 N., R. 9 "\V., S. 9; road crossing at Hessvi1le (ground) ... _ .......... _. 
T. 36 N., R. 9 "\V., 8.16; road crossing Little Ca1nmet River, water level. .. 
T. 36 N., R. 9 \V., S. 21; Highlamls; Chicago and Erie Railroad, top of mil 

east en•l depot ..................... __ . _ .......... _ .. __ .. _ .... __ ..... _. 
'1'. 36 N., R. 9 W., S. 21; Highlanus; public school building, southwest cor

ner of front projection, south side of top course of stone foundation; 
bronze tablet, marked "CHGO 618" ................................. .. 

T. 36 N., R. 8 W., S. 24; crossing .Michigan Central and Pittsburgh and 
Fort Wayne railroads, top of rail. .......................... _ ........ .. 

T. 36 N., R. 8 "\V., S. 8; Tolliston, frame schoolhouse, northwest corner of, 
top course stone fonmlation; bronze tablet, marked '' CHGO 600" ..... . 

T. 36 N., R.8 W., S: 12; 1Etna, gravel road at powder works ... _ ......... . 
T. 36 N., R. 8 W., S. 31; Clark, water tank Pittsburgh, Fort "\Vayne and 

Chicago Railroad, 300 feet soi1theast of depot, masonry foundation of 
northwest corner of;. copper bol~, marked "CHGO 591" . :. __ ......... : 

South Chicago; stone water table, northeast corner Todd Opera House 
block, southwest corner Chicago avenne and Forsyth street; bronze 
tablet, marketl "CHGO 588" .......... ___ .... ___ .... _ .. _ .. __ .. __ .... .. 

T. 36 N., R. 7 W., S. 6; Miller schoolhouse, brick water table, southwest 
corner of ... _ .. __ .................... _ . _ .. _ .......... _ ........... _ .... . 

T. 36 N., R. 7 W., S. 32; Hobart:, 'lvagon bridge over Deep 'River; top of 
stone southwest corner of west abutment; copper bolt marked "CHGO 

607 " . - - - - .. - - - - - - - - - - - - - - - - - - - - - - - . - - - - . - - - - - ... - - - - - - - - - - - .. - - - - - - ... 
Chicago; southwest corner Clark street and Pratt avenue, northeast corner 

two-story brick building, lntse of iron column ......................... . 
Evanston; Evanston city hall, north side of east entrauce of; bronze tab

let i u facfl of stonework 18 inehes above sill, marked '' CHGO 601 '' ..... 
Evanston; Chicago and Northwestern Railroad crossing at Greenwood 

street, to1' of rail ... _ .............. _ .. _ .. _ ............................ . 
1'. 41 X., R. 13 E., S. 14; donthwest corner of (ground) .................. . 
Niles Center; near southeast corner of St. Peter's Church; projecting but

tress f1~ont face of stone water table; bronze tablet marked "CHGO 623". 
1'. 41 N., H. 13·E., S. 16; southwest corner of (ground) ........ ____ -·-·-·. 
Morton station; iron wagon-road bridge over Des Plaines River, top of 

stone abn trnent . _ ........... _ ........... __ ....... _ ........... _ .. _ .... _ 
1'. 41 N., R. 12 ~., S. 23; in no;rtheast t of, corner Milwaukee avenue and 

Dempster stn~et, corner of porch west side of saloon._ ........ __ ... _: .. 
T. 41 N., R. 12 E., S. 14; southwest corner of (ground) .. __ ........ ____ . _. 
T. 41 N., R. 12 E., S. 20; southwest corner of (ground) ................. . 
T. 41 N., R. 11 E., S. 16; in northeast t of; cheese factory at cross roads, 

south face of brickwork near foundation at southeast cornet· of; bronze 
tablet marketl ''CHGO 715" .... ------------ ...... ---··- ............. . 

T. 42 N., R. 12 E.; road crossing on half section line between sections 15 
and 16; !1,- mile sonth of Shermerville; iron post marked "CHGO 650". 

\Vinetka.; corner Linden and Willow streets, hydrant top ....... _ ..... __ . 
Winctka; Chicago Northwestem Railroad viaduct over \Villow street, 

northwest corner north abntment ................... _ ........ _ ....•... 
'\Vindka; old town hall, 30 feet north of northeast corner of; iron post 

marked "CHGO 651" .... ---- ...... ------ .... ---·--- -------- .......... . 
Grass Point; St . .Joseph's church, hydrant plug at southwest corner of .. . 
Des Plaines; town hall, stone foundation east side of; bronze tablet 

marked "CHGO 642" .............. ------ .......... ··-··- ............ . 
T. 42 N., R. 11 E., S. 29; in southwest t of; wagon crossing Chicago 

Northwestern Railroad, top of raiL ... __ . _ .......................... _ .. 
T. 42 N., R. 11 E., S. 29; Arlington Heights; High School bnilding, front 

face of stone water table at southwest corner of front projection; bronze 
tablet marked "CHGO 666" ... __ ................ __ ...... _ .... ___ ..... . 

255 

Feet. 
620 
589 

619.24 

618. 149 

622.33 

599.905 
608 

591. 144 

588.434 

61G.51 

606.904 

603.456 

601.486 

599.76 
605 

622.676 
631 

619.05 

662 
643 
650 

715.035 

650.196 
646.2 

638.7 

650. 561 
634.478 

642. 239 

694.38 

666.236 
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T. 42 N., R. 11 E., S. 5; southwest corner of (ground) .................. . 
'1'. 43 N., R. 12 E., S. 17; in southwest t of; water subway under Chicago, 

}lilwankee and St. Paul Railroad, at road crossing, eal:it face at northeast 
corner of stonework; bronze tablet marked" CHGO 6il" ............. . 

T. 43 N., R. 11 E., S. 20; southwest corner of (gronnd) ................. . 
T. 43 N., R. 11 E.; Prairie View; wagon road crossing \Visconsin Central 

Railroad, top of mil .................................. : . ............. . 
T. 43 "N., R. 11 E., S. 15; half-day school building, front face of northwest 

corner of foundation; bronze tablet marke£1 "CHGO 669" ............ . 
'1'. 43 N., R. 11 E., S. 14; Lridge O\'er Des Plaines River (floor) .......... . 

ILLINOIS AND INDIANA. 

Feet. 
700 

671.075 
708 

690.97 

668.777 
648.2 

VERMILION COUNTY, ILLINOIS, AND \V ARREN AND VERMILION 

COUN'lTES, INDlANA. 

DANVILLE QUADRt\NGLE. 

The elevations in the following list are based on the -levels of the 
Clticago and Eastern Illinois Railroad, in front of depot at Danville 
Junction. Elevation 613.5 feet. above mean sea level. Dependent on 
this, the central datum tablet, placed in the post-office building, is 
accepted as being 602.526 feet above mean sea level and is marked 
"DNVL 603." 

Bench marks set during current year are marked "DNVL" in addi
tion to figures of elevation. 

Tlw leveling was done by Mr. John L. J.\ticCalman, level man, under 
the dit·ection of Mr. R. 0. 1\'IcKinney, topographer. 

Danville .Junction; railroad crossing front of depot; top of raiL ........ . 
Danville; passenger depot Chic:1go and Eastern Illinois Hailroad; top of 

rail in front of ....................................................... . 
Dam·ille; JlUssenger depot \Vabash Railroad; top of rail iu front of ..... . 
Danville; passenger depot Chicago, Cle,·eland, Cincinnati aml St. Lon is 

l~ailroatl; top of rail in front of ...................................... . 
Dam·ille; post-office, opposite main entrance; top of curb at mail box ... . 
Dan ,-ille; post-office building, east face of north balustrade, 1t feet above 

siflewalk; bronze tablet markeu "DXVL 603" ...............•......... 
Danville; courthouse, just south of s~ep to west entrance, second course 

above sidewalk; bronze tablet marked ,: DNVL u04" ..... _ ...... _ ..... . 
T.l8 X., R.ll W., 8.5; southwest corner of, Westville; iron post marked 

"DX\'L 672" ........................................................ . 
T. 19 N., R. 11 \V., S. 12; near northeast corner of; nail in telephone pole 

north side of wagon road ............................................ . 
T. 19 X., H. 11 W., S. 19; in northeast t of, Tilton; nail iu telephone pole at 

llouble brick store ......... _ ................. _ ....................... . 
T.19 N., R. 11 W., S. H:; southeast corner of; nail in corner post fence at 

road crossing ................................• _ ...................... . 
T.19 X., R.ll W., S. 2.!; i corner east side of; nail in gatepost ...... ···~·· 
T.19 N., H. 11 W., S. 25; t corner south side of; nail in telephone pole at 

road erossiug .................................................... - ... . 
T. 1!) X., H. 11 W., S. 16; in southeast t of, junction Backbone and Rileys-

hnrg wagon roads; nail in telephone pole ............................. . 
T.19 X., R. 11 \V., S. 27; in north half of, jnnction Grape Creek and Perrys-

ville wagon roads; nail in telegraph pole ............................. . 

Feet. 
613.5 

598.2 
598.8 

605.3 
600.62 

602.526 

603.796 

672.09 

651.6 

645.4 

661.5 
613.1 

660.5 

591.2 

528.8 
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T. 19 N., R. 11 \V., S. 6; north side of~ Illinois-Indiana State line; nail in 
telephone pole ............................ :····· ..................... . 

T.19 X., R. 11 \V., S. 31; sontheast corner of; nail in telephone pole at road 
crossing near Kellyville Coal Company's store ........................ . 

'f.19 N., R.ll V{., S.ll; 11ortheast corner of; nail in telephone pole ...... . 
T.19 N., R.ll W .. S. 27; in north half of; floor of bridge over Vermilion 

River on Grape Creek road .. · ......................................... . 
'f.19 X., R.ll W., K 34; in north half of, Grape Creek; nail in telephone 

pole west side of wagon road at crossing of Chicago aml Eastern Illinois 
l~ailroad ..................... : ....................................... . 

T.19 N., R.12 \Y., S.34; near center of, Catlin; iron post marked "DNVL 
638" .... ······ ....................................................... . 

T.l9 N., R.l~ \V., S.12; at crossroad~, near northeast corner of, Batestown. 
T. 20 N., H. 10 W., S. 31; northeast corner of; nail in telephone pole ...... . 
T. 20 N., R. 10 \V., S. 18; ± corner cast side of, on State line; iron post 

marked "DNVL 720" ................................................ . 
T.20 N., R 11 \V., S.ll; northeast corner of; rock at section corner ...... . 
T. 20 N., R.ll W., S. 9; north side of; crossing of Chicago and Eastern Illi-

nois Railroad; nail in telegra.ph pole .................................. . 
T. 20 N., H. 11 'N., 8.17; ±corner uurth side of; iron post marked "D:NVL 

655".- ........................................... -................... . 
T. 20 N., H.l2 \V., S.12; center of; nail in large red oak at road crossing .. 
'f. 20 N., H.12 \Y., S.14; northwest corner of, Snyder'; nail in porch post of 

store at crossroads ............................•....................... 
T. 20 N., R. 12 W., S. 35; sontlnvest corner of; iron post marked '.'DNVL 

649 " . . . . . . . . . . . . . . . . - - - .......... - ... - - - ......... - . . . ...... - . . - . . . . .. . 
T.19 N., H.ll \V., S. G; southeast comer of; nail iu telephone pole at road 

crCJssing ···.· ......................................................... . 
'f.19 N., H.ll \V., S. 6; nortliCast corner of; nail in telephone pole ....... . 

IOWA AND WISCONSIN. 

'257 

Feet. 

648.5 

663.8 
648.8 

533.5 

540.1 

658.423 
636.4 
655 

719.9-14 
699.3 

678.4 

655.11 
654.93 

691.3 

649.06 

648.4 
643.8 

DUBUQUE AND CLAYTON COUNTIES, 10:\V.A., AND IOWA AND GRANT 

COUN1'IES, WISCONSIN·. 

LA.XCASTER QUADRANGLE. 

·The elevations in the following list depend on the 1\iissiRsippi River 
Commission bench mark at Dubuque, which is the same as was used 
for tl1e lYiaquoketa and Anamosa quadrangles, surveyml in the season 
of 189G. The bench mark is in the northeast corner of the custom
house, a copper bolt marke<l "U.S.P.B.lVL," the elevation of w1Iich is 
6-!3.481 above mean sea level. (See Eighteenth Annual Report, Part I, 
p. 326.) 

All bench marks left during the current season were marked "DBQ" 
in addition to the figures of elevation. 

The leveling was done by Mr. C. E. Hewitt, level man, nuder the 
direction of Mr. Charles T~. :..;ooke, topographer. 

Feet. 
T. 89 N., H. 1 E., S. 12; wagon roacl bridge over Chicago ancl Great ·western 

Railroad; spike iu pile ........ .' ...... __ .... _ ..................... __ ... 669.2 
T.89 N., R.1 E., S.ll; bridge at French crossing; >< cnt in north encl of 

west abutment._ .............. _ ...•....... _. . . . . . . . . . . . . . . . . . . . . . • . • . . 700. 1 

19 GEOL, PT 1---17 
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T. 89 N., R.l E., S. 16; near southeast corner of, wagon bridge over South 
Fork Maquoketa River, east end of south abutment; bronze tablet 

Feet. 

mar ked "D BQ 732 " ................ _.. . . . . .. .. . . .. .. . . .. . .. . .. .. .. .. .. 732. 240 
T. 89 N., R. 1 \V., S. 16; southeast t of; X cut in stone at southeast corner 

of Bank stone churchyard ....................... _ ......... _. __ ........ 1, 205.51 
T. 89 N., R. 1 '.V., S.16; 110rtheast t of, -! mile south of Bankstone, south-

west corner of O'Connor's orchard; jron post uutrked "DBQ 1193 " ..... 1, 192. 969 
T. 90 X., R.l \V., S. 20; near centel' of; X cut in stone well cnrb southwest 

cornt>r of crossroads. .. . . .. .. . . . . .. .. .. .. .. .. . .. . .. . . .. . . .. .. .. . . .. .. .. 1, 156. 76 
T. 90 X., R.1 \V., S.17; on north line of, southeast corner of 0. ·w. Burn's 

field; iron post rnarkell "DBQ 1159" .................................. 1, 158. 530 
T. 90 X., R 1 E., S. 4; south side of; bronze tablet set in ledge of rock 

marked "DBQ 1049" ...................................... __ .......... 1, 048. 531 
T. 90 X., R. 1 E., S. 3; near center of, GOO feet east of Kanoble's corner; 

X en tin stone south of road ................ __ .......... __ ...... __ .... 1, 039. 35 
T. 90 N., R. 2 E., S. 34; 8ageville bridge over Maquoketa River, stone on 

west end of north abutment; bronze tablet marked "DBQ 621"------- 621 276 
T. 91 X., R. 1 \V., S. 32; north side of~ junction of .John Richmond's road 

with main wagon roa.c1; iron ·post marked "DBQ 1181 " ................ 1, 181. 121 
T. 2 N., R. 1 \Y., S. 27; northwest corner of; Georgetown town hall, north-

west corner of; bronze tablet in foundation stone marked "DBQ U9-1".. 994.392 
T. 2 X., H. 1 \V., S. 10; in northwest :l- of, stone in southwest corner of 

chnrt:hyartl .................................... ___ ,. ... .... ........... 950.3 
T. 2 X., R. 1 \Y., S. 21; t corner north side of, corner of Yal \Yicterhult's 

field; iron post .marked "D BQ 913" ................. _ ...... __ .. .. .. . . . . 912. 504 
T. 2 N., R. 1 \V., S. 10; northwest corner of, rock at road crossing........ 926.6 
T. 2 N., R. 1 \V., S. 34; southwest corner·of; stone in southeast comer of 

schoolhouse yard ... " .......................... _ ... _... .. .. .. .. .. .. .. .. 935. 8 
T. 2 N., R. 1 \V., S. 3-1; northwest corner of, nail in post of br.idge ...... ·. 967.7 
T. 2 X., R. 2 \Y., S. 22; in so nth west t of; Dickeyville, southwest corner of 

hotel; bronze tablet in foundation stone marked '' DBQ 955" . . . . . . . . . . 95:). 288 
T. 3 N"., R. 1 \V., S. 33; southeast;} of; X in north abutment uf bridge over 

Bloek House Creek ........................................... : ..... __ .. 848.83 
T. 3 X., H. 1 \V., S. 22; northwest corner of; X in stone "·est end of abut-

ment of bridge over H.ound Tree Branch, so nth edge PlatteYille.... . . . . 868. 93 
T. 3 N"., R. 1 \Y., S. 15; X mark in stone, west entrance of park at Platte-

Yill e ...•........... ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 993. 97 
T. 3 X., R. 1 ·w., S. 15; Platteville, north west corner city hall; bronze tablet 

in foundation of stone marked "DBQ 992" ... _ ................. , .. .. .. 991. 935 
T. 3 N., H. 2 \\r., S. 12; } corner west side of; iron post marked'' DBQ 1014 ". 1, 013. 527 
'I'. 3 X., R. 3 \\T., S. 26; in southwest{: of; iron post at roatl crossing marke(l 

"DBQ 9~6" ......................................................... _. 98i5. 950 
T .· 3 X., R. 3 \Y., S. 34; -X in stone south side of stre~t in Potosi.... . . . . . . . . 786. 38 
T. 3 N., R. 4 \Y., S. 10; in southeast ·1- of; north side of wagon road; iron 

})OSt marked ~: DBQ 980 "...... .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. 980. 334 
T. 3 N., H. 4 \Y., R. 4-; in southwest t of; X in stone step of schoolhouse 

X o. 5 .............................................. - ..... - ......... _.. 680. 8-i 
T. 3 X., R. 5 \V., 8.15; near northwest corner of; iron l)OSt markec:l '' DBQ 

967 "- - - - - - ... - ... - - - - .. - - - - - . - - ... - - - . - .... - - - - - . - - .. - - ... - . - - ..... - - - 967. 253 
T. 4 N., R. 1 \V., S. 5; southwest corner of; X in stone, east side of wagon 

road ..................................... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . 955. 53 
T. 4 N., R. I ·w., S. 8; in southwest t of; crossroads at Bailey's Creamery; 

iron post marked "DBQ 1090" ... ___ ......... _ ........................ 1, 089.540 
T. 4 X., R. 2 \V., S. 33; in northeast t of; X marked in stone, south and 

west abutment of bridge over Big Platte River . . . • . . . . . • • . . . . • • . . . . . . . 712. 30 
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.Feet. 
T. 4 N., R. 2 \V., S. 33; near center of; south eucl west abutment of bridge 

over Big Platte River at Ellenboro; bronze tablet marked "DBQ 712". 712. 335 
T. 4 N., R. 3 \V., S. H; near northwest corner of; west end south abutment 

of bridge over Pigeon Creek; bronze tablet marked "DBQ 946 "....... 945:576 
T. 4 N., R. 3 \V., S. 3; J_,ancaster, east entrance to court-house; X cut in 
· north end of stone step ................................................ 1, 085. 83 
T. 4 N., H. 4 \V., S. 30; Beetown post-office building; bronze tablet in 

north west corner of foundation marked "DBQ 793"....... . . . . . . . . . . . . 792. 946 
T. 4 N., R.. 5 \V., S. 14; near t corner, south side of; in north end of east 

abutment of bridge; bronze tablet marked "DBQ 873"........ . . . . . . . . 873. 170 
T. 5 N., R. 1 \V., S. 18; bridge over Big Platte River at Annaton; bronze 

tablet in stone, east end north abutment of, marked ''DBQ 859". ...... 858.774 
T. 5 N., R. 2 \V., S. 19; in southwest t of; Liberty Ridge Church, nail in 

stepping block in front of ........... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 123. 3 
T. 5 N._, R. 2 W., S. 9; innortbweRt t of; stone at railroad crossing north-

east of Stetzer depot...... . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 1, 176 
T. 5 N., R. 2 \V., S.-; Stetzer, southeast corner of block opposite mil-

road depot; bronze tablet in foundation of store marked I( DBQ 1166" .. 1, 166. 443 
T. 5 N., R. 3 \V., S. 36; in northwest t of; crossing of north and south 

wagon road with railroad; end of right of way fence; iron post marked 
"D.BQ 1133"...... . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. .. . . . . . . . . . . . . . . . . . 1, 133. 373 

T. 5 N., R. 4 W., S. 16; near i corner west side of; iron post marked 
"DBQ 1092" .......................................................... 1, 092. 150 

T. 5 N., R. 5 \V., S. 25; X in stone abutment bridge--------............. 906.53 
T. 5 N., R. 5 vV., S. 26; east side of foundation of building opposite 

Bloomington Hotel; bronze tablet marked '' DBQ 901" . . . . . . . . . . . . . . . . 901.483 
T. 6 N., R. 1 \V., S. 10; near center of road crossing i mile east of Preston; 

iron post marked "DBQ 1118" ------ ...... -----· .......... ------ -----~ 1,11R. 050 
T. 6 N., R. 2 \V., S. 21; Lancaster Junction, 50 feet south of switch; :iron 

post marked "DBQ 1166" ............................................. 1, 166.014 
T. 6 N., R. 3 \V., S. 29; Mount lela Cheese Factory; bronze tablet in east 

end of foundation marked "DBQ 1200" ..... ------ ____ ...............• 1,200. 029 
T. 6 N., R. 3 \V., S. 20; south west corner of; X in stone at road crossing .. 1, 214. 97 
T. 6 N., R. 4 \V., S. 28; near center of; Mount Hope post-office building; 

bronze tablet in east side of foundation marked" DBQ 1076;' .......... 1, 076.329 
T. 6 N., R. 5 \V., S. 26; t corner south side of; :iron post marked "DBQ 

1137 ". -----.-- ---- -------- ---- -- . ------. ---- ---- ------- .. - ---- ---- ---- 1, 136. 517 
T. 7 N., R. 2 \V., S. 25; northwest t of; 50 feet southeast of bridge at east 

of edge of Fairplay; iron post marked "DBQ 862" . . . . . . . . . . . • . . . . . . . . 861. 872 

MINNESOTA AND WISCONSIN. 

CHISAGO AND W .A.SHINGTON COUNTIES, MINNESOTA, AND POLK. 

COUN'l'Y, WISCONSIN. 

ST. CROIX FALLS QUADRtL~GLE. 

The elevations in the following list are based on the permanent bench 
mark of the United States Engineers located in the village of Wyo
ming, Chisago County, lVlinnesota, on the north side of Fourth street, 
1,100 feet north of the St. Paul and Duluth Railroad depot. The 
bench mark is an iron pipe set in the ground and surmounted by an 
iron cap, the elevation of which is 890.563 feet above mean sea level. 

All bench marks established were referred to the Geological Survey 
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bronze tablet ~et 11ear Taylors Falls selwolhouse in the progress of this 
worl\:, and all nre marked "TF'" in addition to the figures of elevation. 

Tlle leveling was done by Mr. S. P. Connor, level man, under tbe direc
tion of l\Ir. Paul Holman. 

Chisago City; railroatl depot, copper na.il in southeast corner of platform. 
Center City; railroa.d depot, copper nail in southwest corner of platform .. 
Shafer; railroad depot, top of rail in front of .. __ ..... _ ..... _ ........ __ .. 
T. 34: N., R. 19 W., S. 32; southwest i of; Shafer, 100 feet west of railroad 

depot; iron postmarked "TF 941"------ ........ ---- ........ ·----· ... . 
Franconia; railroad depot, top of rail iu front of ............... _ ....... . 
T!\ylors Falls; railroad depot, top of platform opposite east door ........ . 
Taylors Falls; ra.ilroatl depot, toll of rail in front of._ .................. . 
Taylors Falls; Hotel Cocheco, front wa.llnorthwest corner of; bronze tab-

let m:trked "TF 757" .. _ .......................... - .................. . 
Taylors Falls; brick schoolhouse 100 feet north of; bronze tablet in trap 

rock marked " T ~-. 890" ............................. _ .... _ ........ _ .. . 
Taylors Falls; 100 feet south of Ta.y lors J?alls Bridge tollhouse; bronze 

tablet in top of stone markell ';TP 713" ·-·--- .. ---- ·----· .... ---· ___ _ 
Taylors Falls; at boat landing; bronze tau:et in flat trap rock marked 

"'I'J.' 703" .. ---. - ... - ..... ---- . --- ------ ---- ---- ---- .. -.---- ------ --.-. 
Taylors Falls; sonthwest corner of street north of Inter-State Park office; 

bronze tablet in stone marked "'fF 7-13" ·----- ------------ ·-·--· ----·-
T. 351\., R.19 \V., S. 34; in east t of; in front of D::wbney's house; iron 

Feet. 
921.37 
906.37 
940.2 

9-!1.412 
909.3 
798.4 
794.7 

757. 164 

890.479 

713.404 

703.261 

743.179 

post marked "TP 773 " .... - ....... -- ............... - .... ___ ... _ ...... ·. 773. 101 
St. Croix Falls; Chicago, St. Paul and Sault Ste . .Marie H.ailroad depot; 

top of rail in front of ........ ------- ................... ____ ........... · 921.1 
T. 3-l K., R. 18 W., S. 30; in nortlnYest i of; St. Croix Falls, southeast corner 

Kentucky anti ·washington streets; iron post marked" Tl!"" 812......... 812. 273 
T. 35 N., R.18 \V., S. 35; suuthw·est corner of; iron})OSt marked "TF 1242" _ 1, 241.917 
T. 34 N., R.18 \V., S. 30; southwest t of; on rocky bluff across river from 

Taylors Falls boa.t landing, uetween St. Croix River anti Tha.xter Lake; 
bronze tablet marked "TF 848" ------------ ...... -----· .... ------ .... 847.988 

T. 34: N., R. 18 \V., S. 20; southwest corner of; top of rock at section 
corner ... _ ...... _ .. ____ .. __ ... _. _ . _ ... _ ... _. ____ .. __ .. ____ . ___ .. _____ _ 

T. 34 K., R. 18 \V., S. 1; northwest corner of; rock at section corner .. __ ... 
T. 34: N'., R. 18 \Y., S. 1; northeast corner of; iron post marked ''TF 12iJ2" _. 
Osceola.; railroad <lei>ot; top rail in front of. .... __ ........ ·------·---- __ 
T. 33X., R.19W., S. 27; northwest{:of; Osceola, county jail bnilding, south-

east corner of; bronze tablet marked "TF 810" ......... _ ........ _ ... . 
T. 33 :N., R.19 \V., S.25; i corner east side of. _____ ··---------- ......... .. 
Dresser .Junction; railroad depot; top of rail in front of ............. _ .. .. 
T. 33 X., H. 18 \V., S. 7; near southeast corner of; Dresser Junction post-

office, 75 fe~t west of; iron post mark eel" TF 969" ............. _ ..... . 
T. 33 N., R.18 W., S. 3; southwest corner of ...... ________ ·----- ____ ..... . 
T. 33 X., R.18 \V., S. 36; northeast corner of (ground) .... .' ... ____ .. _ .... . 
T. 33 ~., R.18 \Y., S.13; sontheast corner of (ground) .................. .. 
T. 33 N :, R. 18 \V., S. 12; southeast corner of (ground) ............... ___ .. 
T. 33 N., R. 18 \V., S. 9; southeast corner of; on box culvert at road cross-

ing-----·--·--·-----·-----· ..... · ........... --------.---------- ....... . 
Nye; railroad depot, top of rail in front of ..... _ ...................... _ .. 
'f. 33 X., R.18 \V., S. 27; sonthwestt of; Nye; iroBI)OSt marked "TP 966". 
T. 33 N., R.17 \Y., S. 7; i corner north si1le of; iron post, marked "TF 1114:" _ 
T. 32 X., R. 19 \V., S. 15; southeast-;} of; Farmington, in front of town hall; 

iron post marked "TF 1038" ......................................... . 

1, 015.5 
1,229.5 
1,232.277 

809 

810.424 
907 
953.6 

969.347 
1, 147 
1,008 
1,069 
1,199 

1,126 
967. 1 
965.891 

1,1U..217 

1,037.98 
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Feet. 
T. 32 N., R.19 W., S.13; northwest corner of; cross mark on stone at road 

crossing ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 050. 29 
T. 32 N., R.18 vV., S. 18; northwest corner of; cross mark on stone at road 

crossing ..................................... -- ...................... . 
T. 32 N., R. 18 "\V., S. 17; north west corner of (ground) ................... . 
T. 32 N., R. 18 W., S. 16; northwest corner of (ground) ................... . 
T. 32 N., R.18 W., S. 16; t corner east sitle of (ground) .................. . 
T. 32 N., R. 18 W., S. 15; southwest i of; Alden post-office; iron post, 

n1arked "TF 953" .................. _ ................................. . 
T. 32 N., H. 18 W., S. 15; northeast corner of (ground) ................... . 
T. 32 N., R. 18 "\V., S. 10; northeast corner of; rock in road ............... . 
T. 32 N., R.18 \V., S. 3; northeast corner of; nail in top of box culvert ... . 
T. 32 N., R.17 vV., S. 6; northwest corner of; iron post, marked "T.E' 1019". 

OKLAHOMA. 

1,057.63 
1,072 
1,052 

9-!0 

953.488 
958 
983.2 
981.5 

1,019.054 

The elevations in the following list are based on a permanent bench 
mark of the United States Geological Survey at Purcell, Indian Terri
tory, marked by a copper plate in the southwest coruer of the United 
States court-house, stamped" 1092," the elevation of which is 1,091.691 
feet above mean sea level. The iuitial height on which the leveling in 
this district rests is the pennauent ber1ch mark established by the 
United States Coast and Geodetic Survey at Fort Smith, Arka.nsas, 
consisting of a copper bolt in the west wall of the United States jail, 
the height of whieh is accepted as 446.29 feet above mean sea level. 
The levels in this district exteud from the east boundary of Oklahoma 
along the line of the Uhoctaw, Oklahoma and Gulf Hail road to El Reno, 
thence southward along the Uhicago and Rock Island Hailroad to the 
south line of tbe Territory; also from Oklahoma City southward aloug 
the Atehison, Topeka and Santa Fe H.ailroad to the south line of the 
Territory. 

Tbe leveling was done by an independent party in charge of Mr. 
Robert Ooe, level man, un<ler the general direetion of Mr. J obn H. 
Rensbawe, geographer. 

All beuch marks left during the progress of this work were marked 
"OKLA" in addition to the figures of elevation. 

GULF1 COLORADO AND SA..c"'TA FE RAILROAD. 

Feet. 
Wayne, Indian Territory; railroad depot, top of rail in front of. ... _. .. .. 1, 100 
Milepost 511; railroall spike in second telegraph pole north of.. . . . . . . . . . . 1, 085. 5 
Milepost 51~; railroad spike in telegraph pole ............................ 1, 078.8 
Milepost 513; railroad spike in telegraph pole ............................ 1, 094 
Milepost 514; railroad spike in telegraph pole ................... _ ........ 1, 046.4 
Milepost 515; railroad spike in telegraph pole 200 feet west of railroad 

track .. _ .................. _ ................................ _ .......... 1, 016. 6 
Milepost 516; railroad spike in telegraph pole.. . .. . .. . .. . .. . . .. . .. .. . .. .. 1, 019. 4 
Purcell, Indian Territory; new railroad depot, top of rail in front of. . . . . 1, 026. 9 
Purcell, Indian Territory; United States court-house in course of stone 

above l.msenH·nt.; second stone from south west corner; middle of south 
face; copper plate marked'' OKLA 1092" .............................. 1, 091.691 





TRIANGULATION AND SPIRIT LEVELING. 263 

Feet. 
Milepost 35; railroad spike in telegraph pole ................••.......... 1, 160. 8 
Milepost 36; railroad spike in telegraph pole ..............•••........... 1, 159.4 
Milepost 37; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 164 
Milepost 38; railroad spike in first telegraph pole east of ................ 1, 176. 3 
Milepost 39; railroad spike in fifth telegraph pole east of ................ 1, 222. 3 
Milepost 40; railroad spike in telegraph pole ..............•............. 1, 219. 5 
.Milepost 41; railroad spike in telegraph pole ............................ 1, 243.4 
Milepost 42; railroa(l spike in second telegraph pole east of. .......... ~ .. 1, 223.7 
Milepost 43; railroad spike in telegraph pole ............................ 1, 172.7 
Milepost 44; rail road spike in telegraph pole ............................ 1, 125. 2 
Milepost 45; railroad spike in telegraph pole ............................ 1, 106.7 
Choctaw City, Oklahoma; railroad depot, top of rail in front of ......... 1, 104.7 · 
Milepost 46; railroad spike in telegraph pole ............................ 1, 100. 7 
Milepost 47; railroad ~;pike in telegraph pole ............................ 1, 095.3 
Milepost 48; railroad spike in telegraph pole...... . . . . . . . . . . . . . . . . . . . . . . 1, 095. 9 
Milepost 49; railroad spike in telegraph pole.... . . . • . . . . . . . . . . . . . . . . . . . . 1, 076. 9 
Milepost 50; railroall spike in telegraph pole ............................ 1, 076.2 
Milepost 51; railroad. spike in first telegraph pole west of. ............... 1, 067. 2 
Sweeney, Oklahoma; entl of switch west of. ............................ 1, 069 
Milepost 52; railroad spike in telegraph pole ............................ 1, 066. 1 
Milepost 53; railroad spike in second telegraph pole west of ............. 1, 062.4 
Milepost 54; railroad· spike, in oak 2± inches in (liameter, 20 inches above 

ground, 130 feet south of railroad track ............................... 1, 055. 7 
Milepost 55; railroad spike in first telegra,ph pole east of ................ 1, 057. 7 
Milepost 56; railroad spike in telegra.ph pole ............................ 1, 064. 1 
McLoud, Oklahoma; railroad depot, top of rail in front of ................ 1, 052. 1 
Milepost 57; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 051. 5 
Milepost 58; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 065. 7 
Milepost 59; railroad spike in telegraph pole .......•.................... 1, 047. 8 
Milepost 60; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 039. 4 
Milepost 61; railroad spike in telegraph pole ...•........................ 1, 0-10. 9 
Dale, Oklahoma; railroad depot, top of rail in front of . . . . . . . ........... 1, 036. 4 
Milepost 62; railroad spike in first telegraph pole east of ................ 1, 021 
Canadian River, north fork of; railroad crossing, top of bridge ........... 1, 019.4 
Canadian River, north fork of; water level .............................. 1, 002 
Milepost 63; railroad spike in first telegraph pole east of. ................ 1, 023. 3 
Milepost 64; railroad spike in second telegraph pole east of .............. 1, 009. 9 
Milepost 65; railroad spike in telegraph pole ..................... ~ ...... 1, 022. 9 
Milepost 66; 32 feet south of railroad track; iron post marked "OKLA 

1018"- .•••. - ..... -- ........ -.-- .. --.- ....••.... -.-- .. -.-.-- .. - .... ---- 1, 017. 98 
Milepost 30; railroad spil;.e in telegraph pole ............................ 1, 197. 7 
Milepost 29; railroad spike in telegraph polo . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 206 
Milepost 28; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 205. 6 
Milepost 27; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 209. 8 
Milepost 26; 24 feet south of railroad track; iron post marked "OKLA 

1211 "- ---- --- .. --- -.... - .•.•. - - ..• -. ---- ---. --.- ...• --- .•. ---.- -- .... -- 1, 211. 078 
Milepost 25; railroad spike in telegraph pole ............................ 1, 217.9 
Milepost 24; railroad spike in telegraph })Ole ............................ 1, 227. 9 
Milepost 23; railroad spike in telegraph pole ............................ 1, 233. 8 
Milepost 22; railroad spike in telegraph pole ............................ 1, 238 
Milepost 21; railroad spike in telegraph pole ................ -~-- ........ 1,240 
Milepost 20; 24 feet sout\J. of railroad track; iron post marked "OKLA 

1281 ;, . -.-. -- .. - .. -- - ---- -.- - -.-. --.- . - - . -.•••.. - .•• - ---- .. -- -... --- -. - 1, 280. 809 
Milepost 19; railroad spike iu telegraph pole ............................ 1, 283. 7 
Milepost 18; railroad spike in telegraph pole . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 293. 4 
Yukon, Oklahoma; railroad depot, top of rail in front of ................. 1, 295. 1 
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Feet. 
Milepost 17; railroallt~pike in telegraph pole ............................ 1, 296. 9 
l\lilepost 16; railroad~->pike iu telegra,ph pole ............................ 1, 282.5 
Milepost 15; railroad spike in telegraph pole ............................ 1, 275 
Milepost 14; 25 feet south of railmad track; jron post marked "OKLA 

1279".----- --.-- ... ---- ... ---- .. --- .. ---- ....... ---- ------ -........... 1' 279. 188 
Milepost 13; railroad spike in telegraph pole ....................... ~.... 1, 300 
Milepost 12; railroad spike iu first telegraph pole east of . . . . . . . . . . . . . . . . 1, 2~3. 9 
Milepost 11; railroad spike in telegraph pole ............................ 1,287.8 
l\IilPpost 10; railroad spike in telegraph pole ............................ 1,29:? 
Milepost 9; railroad spike in telegraph pole ............................. 1, 305.9 
Milepost 8; railro:ul spike in first telegrnph pol~ west of, 27 feet so nth of 

railroad track; iron post marked "OKLA 1306" ....................... 1, 306. 254 
Milepost 7; railroa(l spike in telegraph pole ............................. 1, 306. 8 
l\Iilepost 6; railroad spike in telegraph })Ole . . .. . .. . .. . . . . . .. . . .. . . . . .. . . 1, 315. 1 
Milepost 5; railroarl spike in first telegraph 11ole west of ................. 1, 320. 5 
Milepost 2; railroad spike in te1egrnph pole ............................. 1, 323. 3 
Fort Reno; railroad depot, top of rail in front of......... . . . . . . . . . . . . . . . . 1, 341. 4 
:Fort Reno, Oklahoma,; 11a.rade gronuu, foot of flagstaff; iron post marketl 

" 0 KLA 1392" . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . .. .. .. . . .. . . . . . . .. . . . . . . 1, 392. 091 

CHICAGO, HOCK ISLA~D AXD PACIFIC HAILI10AD. 

El Reno, Oklaho111a; First National Bank, northeast face, second stone 
above shle,-.·alk, right ltanll sidu of eutr:mce; copper plate marked 
"OKLA 1357" ........................................................ 1,357.342 

El Heno .Jnnctiou; crossing Clwct:tw, Oklahoma an<l Gulf Railroad with 
Chicago, Rock Islanll nllll Pacifw Railro:ul; 5J feet Routh of Choctaw, 
Oklahoma and Gnlf Hail road; 4-1 feet east of tho Chil'ago, Hock Island 
and Pacific Rai1roa.1l; iron post marked ' 1 0KLA 1327" ................ 1, 327.308 

Milepost 40±; railroad spike in telegraph pole ........................... 1, 367.5 
Milepost 405; railroad spike in telegraph pole ........................... 1, 375.9 
l\lilepost 406; milroatl spike in third telegraph pole south of. ............ 1, 360. 1 
Milepost 407; railroall spike in telegraph polu ........................... 1, 349.5 
Milepost 408; 38 feet west of railroad traek; iron post marked "OKLA 

1387".- .. -- . -... - .......... - . - ... - . -- . - . - ... - . - ... -- - . - - .. - . - ... - . --. . 1, 386. 700 
Milepost 40~; railro:ul spike in firt-lt telegraph pole ~;onth of ......... - .... 1, 3t:O. 7 
Milepost 410; railroad spike-in telegraph pole..... .. . . . . . . . . . . . . . . . . . . . . 1, 366. 3 
Milepost 411; railro:ul spike in telegnq •h pole . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 350. 1 
Milepost 412; railroad spike in telcgr:tph pole ........................... 1, 333. 7 
Union City, Oklahoma; railroatlllepot, top of rail in front of ........... 1, 329. 6 
Milepost 413; railroad spike in fifth telegraph pole son th of ............ _ 1, 297. 2 
i\Iilepost 414,; third telegraph pole north of; 3! feet west of railroad; iron 

l)OSt marked "OKLA. 1267" .. -- .. - ............. -- .. -.-- .. -- ........... 1, 266. 511 
Cnnadi:m River; railroall bridge, top of rail, north en<loftrestle ........ 1,265 
Cnnarlian HiYer; hell of .......... ------ ................................. 1, 2~5 
l\lilepos t 415; holt in telegraph 110le. .. . . . . .. . . . . . . . . . . .. .. . . . . .. . .. . .. . . 1, 253.4 
Milepost 416; railroall spike in telegraph pole ........................... 1, 273. 3 
i\Iilepost 417; railroad spike in telegraph pole ........................... 1, 293. 6 
Minco, Indian Territory; rltihoad <lepot, top of rail in front of .......... 1, 293. 6 

NEBRASKA AND COLORADO. 

CHEYENNE, DE"CEL, JI'PHERSON, .A.:XD KEITII COUNTIES, NEBRASKA, 

.A.ND SEDG,VICK COUN'l'Y, COLORADO. 

SID::\EY, CHAPPELL, A::\D OGALALLA Ql'ADRAXGLES. 

The elevations in the following list depend on tlle bench mark e~tab
li~hed in the season of 1896 at Sidney, consisting of a copper bolt set 
in the astronomic monument in the parade grounds of old Fort Sidney, 
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marked "U.S.G.S. 408G feet B.l\f." (See Eighteenth .Annual Report, 
Part I, p. 338.) 

All bench marks set during the current· season were marked "SID
NEY," in addition to the figures of elevation. 

The leveling was done by l\fr. Ross C. Cornish, levelmau, under the 
general direction of :Mr. H. B. Blair, topographer. 

Feet. 

T. 15 N., R 47 W., S. 28; southeast corner of; iron })OSt mnr~ed "SIDNEY 
3960'' ...................................... -- ..... - .......... - .. -.... . 3, 960. 192 

T. 15 N ., R.'!7 \V., S. 27; southeast corner of. ___ ............ _ ............. 3, 944.3 
T.1G N., H .. 47 ·w., S. 26; southeast corner of. ............................. 3, 965.7 
T.15 X., R. 47 \Y., S. 26; !'!ontbeast corner of; iron post marked" SIDNEY 

3913" .................................... ······ ···-········ ····-· ·-··· 3,913.356 
T. 15 N., R. 46 \V., S. 30; sontheast corner of. ........ _ .................... 3, 924. 1 
T.15 N., R. 46 \V., S. 29; southeast corner of. ............................. 3, 921.3 
T. 14 N., R. 48 \V., S. 28; west side of; on main line Union Pacific Railroad. 3, 987.3 
'l'. 14 N., H. 48 \V., S. ~6; on main line Union Pacific Railroad ............. 3:955.5 
T. 14- K ., R. 47 \V ., S. 30; near milepost 403 Sunol switch; iron post marked 

"SIDXEY 3921" .. _ ................................................... 3, 921. 025 
T. 14 N., R. 47 \V., S. 29; weRt side of; on main line Union Pacific Railroad. 3, 908.6 
T. H N., H. 4-7 \V., S. :27; west side of; o:a main line l.Inion Pacific Railroad; 

iron post. marked "SIDXEY 3878" .......... __ ......................... 3, 878. 088 
T. J.l N., R. 47 \V., S. 25; west side of; on mainline Union Pacific Railroad. 3, 852.5 
T. 14 X., R. 47 \V., S. 25; east side of; on mainline Union Pacific Railroad. 3, 839.7 
1'. 14 N., H.. 47 \V., S. 24; southeast corner of. ............................. 3, 878.9 
'1'.14 N., H. 47 \V., 8.12; southeast corner of; iron post marked "SID~EY 

4011" ............... - . ---- ...... - ....... ~ ... -- ~ . -.-- ............ ---- .. 4, 011. 418 
T. 14 N., R. 46 \V., S. 30; Lodgepole, Kansas, stone monument in park; 

lJronze tablet marked "SIDNEY 3833" ................................ 3, 832. 755 
T. 13 N., R. 48 \V., S. 3; 110rtheast corner of; iron post marked" SIDNEY 

4013" .. -- ... - ...... -- ......... - .... - ..... -- ......... - .. - .. - ....... -- .. 4, 013.457 
T. 13 X., R. 48 \V., S. 3; southeast corner of ............................ _ ... 4,119.1 
T. 13 N., R. <18 \V., S.10; southeast corner of .............................. '1, 099 
T. 13 N., R. 48 \V., S. 22; southeast corner of; iron post marked :c SIDNEY 

4162" .. - .. - .. - .......... - ....... - ...... - ...... - ..... - .. -.-- ....... --.-. 4, 162. 220 
T.13 N., R. 48 \V., S. 27; southeast corner of. ......... · .................... 4, 1q9 
'1'.13 X., R. 48 \V., S. 3,1; southeast corner of; iron post marked "SIDNEY 

<1167" ........ - ........... - .. - .. - - - .... - - ..... -- ..... -- . - ............ --. 4, 167. 252 
T. 13 N., H. 48 \V., S. 26; southeast corner of ........ _ ..................... 4, 145.4 
T. 13 N., R. 48 \V., S. 25; southeast corner of; iron post marked "SIDNEY 

4131 '' - ...... - - .. - - . . . . . . . . - - - ..... - - . . . - ... - ........... - - - . . .. - . . . . . . . 4' 131. 229 
'f.13~.,R.47W.,S.30; soutbeastcorner of .............................. 4,113.3 
T. 13 N., R. 47 \V., S. 2~1; southeast corner of .. _ .......... _ .......... _ ..... 4, 122. 6 
1'.13 N., R. 47 \\:., S. 28; southeast corner of .............. · ................ 4, 102.6 
T.13 N., R. 47 vV., S. 33; southeast corner of; iron post marked "SIDNEY 

4117" ................. ···-·· .......... ···--· ····-· ............ -··· .... 4,117.222 
T.13N.,R.47vV.,S.27; southeast cornerof. ............................. 4,106 
T.13 N., R. 47 vV., S. 25; southeast corner of; iron post marked "fSID~EY 

4078" ........................ - .. - ..... - .......... - .... - ....... - .. - ..... '1, 077.901 
'.f.13 N., R. 46 \Y., S. 29; southwest corner of ....... _ ..................... 4, 037 
T.16 N., R. 46 \V., S. 36; southeast corner of; iron post marked ''SIDNEY 

3933 " ................ - . - .... - - ... - ... - ... - .. - ........ - ....... - c ••• - - - - 3, 933. 187 
T.15 N., R. 46 .\V., S. 27; southwest corner of; iron post marked" SID:XEY 

3928 " .... -- .. -- ....... --- ............... - - ... - .... - .. -- --. -... . . . . . . . . 3, 928. 099 
T. 15 N., H. 46 W., S. 27; southeast corner of .. _ ...... _ .................... 3, 9:21. 3 
T. 15 N., H. 46 W., S. 26; southeast corner of. ............................. 3, 931.8 
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Feet. 
T.15 N., R. 46 W., S. 25; southeast corner of; iron post marked "SIDNEY 

3896 " .............................................. -- .. -.... - -- .. ---.. 3, 896. 123 
T.15 N ... R. 46 \V., S. 24; southeast corner of. ................. __ .......... 3, 920.5 
T.15 N., R. 46 W., S.13; southeast corner of. ............................. 3, 906.7 
T.15 N., R. 46 W., S.13; t corner east side of; iron post marked" SID~EY 

3885 "- ---- . -- . -- . - - --. -- ... - - . - -- - . -- --- ... - ---- .. - - - ... - - - .. - . --. --- . 3, 884. 953 
T. 13 N'., R. 46 ·w., S. 27; southeast corner of; iron post marked '' SIDNBY 

3983 "- . ---- ... ---- .. --- ... --- .. ---- ... --- .. -- .. -.-- .. -.-- .. -.- ... ----. 3, 982. 950 
T.13 N., R. 46 \V., S. 26; southeast corner of .............................. 3, 953. 8 
T.13 N., R. 46 W., S. 25; southeast corner of. ............................. 3, 926.2 
T.13 N., R. 46 W., S. 3; near 1nilepost 393, Union Pacific Railroad ......... 3, 778.4 
T.13 N., R. 46 W., S. 2; near milepost 392, Union Pacific Railroad ......... 3, 765. 1 
T.13 N., R. 46 W., S. 2; southeast corner of; iron post marked "SIDNEY 

3757 "- . - - .... - - . -- .. - - - . - . - - .. -- ..... -- ...... - - -... - . -- .... - . - ... - --- . 3, 757. 233 
T.13 N., R. 45 \V., S. 30; southeast corner of; iron post markecl "SIDNEY 

3897 "- . - - - ... - - - .. - - - ... - - - .. - - - - . - - - - . - .. - .. - - - ... - ..... - .... - .. - - - . . 3, 897. 384 
T.12 N., R. 46 \V., S. 9; southeast corner of; iron post marked "STD~EY 

3908 "- . - --- .. - - ............ - ..... -- . - .. - ... - ... -..... - -.............. - . 3, 908. 216 
1'. 18 N., R. 44 \V., S. 3J; Hartmann post-office; iron post marked "SlDXEY 

3595"-.-----.- .. - .. - .. -- . ---- .. ---.- .. - ...... - .... -- ... -.--- . --- .. ---- 3, 595. 077 
T.17 N., R. 45 "~-: S. 23; Coumbe's ranch; iron post marked "SIDNEY 

3423" ... -- . -- --- --- - -- . - - -- ~ . - - -- .. -. -- ...... - - -....... -- ...... - .... - . 3, 422. 450 
T.17 X., R. 44 \V., S.1; southwest corner of; iron post marked "SIDNBY 

3601" . - - - ... -- - ... - . - .. -. -- .... - -- ... - - .... ---- .... - ..... -- - .. -- .... -. 3, 600. 520 
T. 17 N., R. 44 \V.: S.12; southwest corner of ........................... 3,519 
T.17 N., R. 44 \V., S. 13; southwest corner of ........................... 3,461.5 
T.17 N., R. 44: \V., S. 24; southwest corner of; iron post marked "SIDNEY 

3428" ... - .... - ............. - .. - - - - .... - - .. - - - - .... - . - . - - .. - .... - ... - . . 3, 427. 794 
T.17 N., R. 44 \V., S. 25; southwest cornerof. .......................... 3,-100.3 
T. 17 N., H. 44 \Y., S. 36; southwest corner of. ...................... ---- 3, 376.6 
T. 17 X., R. 4.4 \V., S. 32; McHatton's ranch ........... -------- .......... 3, 405 
T.17 N., R. 4J W., S. 32; sonthwest corner of; iron post marked" SIDNEY 

3455" ..... - ..... - .. ---- . - .. - ..... -.-- .. -.. --- ... --.- ... --- . ---- .. ----. 3, 455. 088 
T.17 N., R. 43 ,,~., S. 8; southwest corner of; iron post markeu "SIDNEY 

3920".---- ... --- .. ---- .. --.-- . --- -- .. --- .. --- .. ---- -.----. --- .. --- . --. 3, 919. 491 
T.17 N., R. 43 W., S.ll; southwest corner of. ............................ 3, 742.4 
T. 17 N., R. 43 \V., S. 11; f corner, south si11e of; iron post marked "SID-

NEY 3710" .................... _ ...................................... 3, 709. 258 
T. 17 N., R. 42 \Y., S. 18; road erossiug in northeast t of; iron post marked 

"SIDSEY 3741" ....................................................... 3,740.829 
T. 17 X., R. 42 W., S. 29; side of wagon road in southwest t of; iron post 

marked "SIDXEY 36!3" .............................................. 3, 6!2. 903 
T. 17 N ., R. 41 \V ., S. 3<!; on \vag on road near southeast corner of; iron post 

marked "SIDNEY 3632" .......................... ------ .............. 3,631.775 
T.17 N., R. 41 \V., S. 31; southwest corner of; iron post marked "SI:;)NEY 

3628" ... -- ... - ....... - .. - . - - .. - -- .. - - ..... -- .. - ... - ...... - .. --- .... --. 3, 628. 2.!4 
T. 16 N., R. JJ \\T., S. 5; near northeast corner of, south l1ank Xorth Platte 

River; iron post marked "SIDXEY 3!27" ............................. 3, 426. 700 
North Platte River, Oshkosh Bridge, waterlcYeL ........................ 3, 368 
T.lG N., R. 44: \V., S. 10; t corner, ea.st side of; iron post markell ''SID-

NEY 3393" .................................. _ ................... _. . . . . 3, 392. 67 4 
T. 1G N., R. 43 \Y., S. 18; Charles Simpson's ranch; iron post marked ''SID-

NEY3365" ............................................................ 3,364.230 
T. 16 X., R. 43 \Y., S. 22; t corner, cast side of; iron post marked "SID-

NEY 3332" ............................................................ 3, 331.748 
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Feet. 

T.16 N., R. 42 Yv., S. 31; near month of ravine; iron post marked ''SID-
NEY 3357"...... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 356. 959 

T.16 N., R. 42 W., S. 27; southeast corner of; iron post mark'ed "SIDNEY 
3304 " - -- - - -- - - - - -- - - - .. - - - -- ... - - - - - ..... - - -- - . - - - - . -. - - - - - - - .. - .... - - 3, 304. 008 

T. 16 N., R. 42 \V., 8.12; southeast corner of; iron post marked "SIDNEY 
359:~"- -. - -- .. - - --. - - . - . - - - - -- - . - --- ..... - -.- -- . -.- .. ---- -. --.- - -. - . . . . 3, 59~. 772 

T. 16 N., R. 41 vV., S. 30; southeast corner of; iron post marked "SIDNEY 
3309"------- .. ---- . - .. ------ -- .. - ..... - ..... -... -- ..... --- -- .. --.- ... - 3, 308. 466 

T.15 N., R. 45 \V., S. 27; southeast corner of; iron post marked "SIDNEY 
3923 )J • • - • --- •••• -- •••• --. - -- -- •• - •••• - - -- ••• ---. -- - --. -.-- • -. - • - - •••• - 3, 923. 068 

T.15 N., R. 45 \V., S. 36; southeast corner of. ............................. 3, 873.6 
T.15 N., R.. 44- vV., S. 30; southeast corner of; iron post marked "SIDNEY 

3829".----.--. -- .. ---- -- ...... --- ... --- .. ---.- -... -- ... --.-- ... -- .... - 3, 8~9. 382 
T.15 N., R. 44 vV., S. 29; southeast corner of .............................. 3, 810.8 
T.15 N., R. 44 \V., S. 28; southeast corner of .............................. 3, 803.8 
T.15 N., R. 44 vV., S. 27; southeast corner of; iron post marked" SIDNEY 

3792" .. ---. -- .. -... ---- -.---- -.-- .. -.-- .•.... -- ... - .......... -- .. - .. -. 3, 792. 15 
T.15 N., R. 44 W., S. 26; southeast corner of .... ~ ......................... 3, 780. 2 
T.15 N., R. 44 W., S. 25; southeast corner of .............................. 3, 777.3 
'f.15 N., H. 44 W., S. 34; southeast corner of .............................. 3, 799 
T.15 N., R. 43 vV., S. 30; southeast corner of; iron post marked" SIDNEY 

3833" -. - - - - ...... - - - ....... - - - . - - -- .. - - .. -- - - - .......... -- .... - . . . . . . 3, 833. 220 
T.15 N., R. 43 \V., S. 27; southeast corner of; iron post marked'' SIDNEY 

3729 " ... - ... - .... - . - - - . - - - . - - --. - - -............ - - - .. - - -.. - .. - . - - .. -. . . 3, 728. 662 
T.15 N., R. 42 W., S. 3; mouth of Ash Hollow, near Rachael Patten:on's 

grave; iron post ma.rked "SIDNEY 3~14" ............................. 3, 314.206 
T.15 N., R. 42 W., S. 26; forks of wagon road; iron post ma.rked "SIDNEY 

3763".- .. ------ --- - --- - --. - .. - . - - -- . -. - .. - - . -... --- --- .. --. --.- - ---.-- 3, 763. 153 
T.15 N., R. 42 \V., S. 36; southeast corner of; iron post marked" SIDNEY 

3739 "---. -.. - . ---- .... -- .. --.- . --- -.. -.- ..... -.- -- .. -.. -- .. --- . --- -.-. 3, 739. 322 
T.14 N., R. 45 \V., S. 5; southeast corner of; iron post marked "SIDNEY 

3916" .. - ... -.. -.- -.-- .. -.. -.- -.--.- - .. ---. ------ . -- .. - -.---- . ----- -.-. 3, 916. 072 
T.l4 N., R. 45 \V., S. 4; southeast corner of. .............................. 3, 901.5 
T. 14 N., R. 45 vV., S. 3; southeast corner of ....... _ .............. _ ........ 3, 889 
T.l4 N., R. 45 vV., S. 2; southeast corner of; iron post marked "SIDNEY 

387 4 )J- - - - - • - - - - - - - • - - - - •• - - - - - • - - - • - - - - • - - •• - - ••••• - ' •• - • - - - - - •• - - - • - • 3,' 87 4. 043 
T. 14 N., R. 44 W., S. 3; southea~t corner of. .............................. 3, 794. 9 
T.14 N., R. 44 \V., 8.10; southeast corner of; iron post marked "SIDNEY 

3796" ................................................ ------ ........... 3, 79G.152 
T.14N.,R.44 \V.,S.15; southeastcornerof .............................. 3,786 
T.14 N., R. 44 W., S. 27; southeast corner of; iron post marked" SIDNEY 

3804" .. - . -- .. ---- .. - - - .. --. - . -.- - ... -- - - ... -- ... -- - --- ---. --- - . --- ---- 3, 804. 321 
T.14 N., R. 44 W., S. 34; southeast corner of .............................. 3, 743. 6 
T.l4N.,R.44 W.,S.ll; southeastcornerof .............................. 3,778.9 
T.14 N., R. 44 W., 8.12; southeast corner of .............................. 3, 776. 1 
T. 14 N., R. 43 vV., S. 7; southeast corner of; iron post marked "SIDNEY 

3768" ..... ·----· ·----- .......... ---- -----· ----·· ........ ---· .......... 3, 767.974 
T.14 N., R. 43 \V., S.lO; southeast corner of; iron post marked '(SIDNEY 

3764".--- .. --.-- ... -.-----.--- .. -.-- ... ----.-- ...... -----.- .. - ... - .. -. 3, 764. 154: 
T.14 N., R. 43 \V., S. 11; southeast corner of ...... : ................ _ .....• 3, 713 
T.14 N., R. 42 \V., S. 6; southeast corner of; iron post marked "SIDNEY 

3723" .. ---- ....•. - ----- ... --- .. ---- .. -.- -- ... -- .. -.- .. ---. -- .. -... ---. 3, 722. 121 
T.l4 N., R. 42 W., S. 5; southeast corner of ................................ 3:706 
T.l4 N., R. 4J \V., S. 3; southeast corner of; iron post marked" SIDNEY 

3694" - ..........•........•...••••....... - .. - . . . . . . . . . • . . . . . • . . . . . . . . . • 3, 694. 097 
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Feet. 
T.14 N., R. 42 W., S. 2; southeast corner of ..... · .......................... 3, 731.2 
T.14 N., R. 42 W., S. 1; _sontheast corner of ................. _ ..... _ ....... 3, 706.7 
T. 14 N., R. 42 W., S. 12; southeast corner of .............................. 3, 667. 2 
T. 14 X., R. 42 vV., S. 13; southeast corner of; iron post marked" SIDNEY 

3652" - - - - - - - - . - -.. -- - - - . - - - - - - - - - - . - - - - - - . - - - - .. -- - - - - -- - - . - - - - . - - - - - - 3, 651. 791 
T.14 N., R.<12 ·w, S.25; southeast corner of .................. ____ ........ 3,626.2 
T. l·b X., R. 42 W., S. 36; southeast cornf\r of ............................ 3, 615.9 
T. 13 N., R. 45 vV., S.15; railroaddepot, Cbappell; iron postmarked "SID-

NEY 3696" .. --- ... --- .......... - ............... _ ......... _ .... · ....... 3, 696.084 
T. 13 N., R. 44 \V., S. 31; mile post 383, Union Pacific Railroad; irou post 

marked "SIDNEY 3636 " .. _ ~- .. _____ .... _ ... _. __ .... _ .... _ .......... _. 3, 635.921 
T. 13 N., R. 44 vV., S. 3; southeast coruer of. ..... ------ ..... ------------ 3, 779.1 
T. 13 N., R. 44 vV., S. 10; ~ontheastcornerof; iron postmarked "SIDNEY 

37!33" . -.--. ----- .. -- . --- .. ----- . -.--. ---- ... - .. ---- ---.-- .... - .. -. . . . . 3, 793. 021 
T. 13 K., _IL 44 \V., S. 11; sontheas t corner of.... .. . .. . . . . . . . .. . . . . . . . . .. 3, 766. 3 
T. 13 X., R. 43 \V.: S. 1~; southeast corner of; iron post marked "SIDNEY 

3717 " -..... -- . - .. - . - - .. - - - - - - - - . - .. - - - - - - ... ·- - - - - - - .. - - - - .. - - . - . - - - - - - 3, 717. 196 
T. 13 N., H.. ,13 \V., S.17; soiltheast corner of ............................. 3.650.5 
'1'. 13 N., R. 43 \V., S. 16; Rontheast cornet· of. ........... ------ .......... 3,640.6 
T. 13 N., R. 43 \V., S. 15; southeast corner of ............................ 3, 576 
1'. 13 N., H. 43 W., S. 14; i corner Ront.h side of; iron post marked "SID-

NEY 3648 " ............. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 64 7. 963 
T. 13 X., R. 43 \V., S. 13; sont!1east comer of ............................ 3,619.4 
T. 13 N., R. 42 \V., S. 18; sontheast comer of ............................ 3, 600. 7 
T. 13 N., R. 42 \V., S. 17; t corner sont.h side of; iron post marked "SID-

NEY 3592" ............ ·. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 3, 591. 778 
T. 13N., H. ~2 W., S. 2; sontheast corner of ............................. 3,625.5 
T.13 N., R. 42 \V., S.1; sontheast corner of; iron post marked "SIDNEY 

3613"--- .............. -- .... - ... - ...... -... -- ...... --- ... - ........ - .... 3, 613. 028 
T. 13 .N., R. 42 "\V., S. 12; sonthe:~st corner of .............................. 3, 560.2 
'1'.13 N., R. 42 \V., S. 24; southeast corner of ................ ______ ........ 3,498. 9 
T. 13 N, R. 42 \V., S. 25; southeast corner of, Big Springs; irou post marked 

"SIDXEY 3370" .. -- .................................................. 3, 370.061 
T. 12 N., R. 45 ,V .. at section corner on State line N'ebrasl.:a-Co1oratlo, -Q-mile 

west of Lo(lgepole Creek; iron post IUarked "SIDNEY 3591" ... _ ...... 3, 590. 886 
T. 12 N., R. 42 W., S. 6; mile post 365, Union Pacitic H.ailroad; iron post 

marked "SIDNEY 3413" ............................................... 3, 413. 057 
T.15 N., R. 41 \V., ~- 4; t corner east side of; i.rou post mar]{etl "SIDNEY 
3~61" ......... - .................. --. - ....... - .. -......... - . . . . . . . . . . . . 3, 260. 677 

T. 13 N., R. 41 'Y., S. 27; mile post 357, Union Pacific Railroad; iron post 
marked "SIDNEY 3~41" .............................................. 3, 3<J,O. 735 

T. 12 X., R. 45 ,V.; astronomical monument, Julesburg; bronze tablet 
marketl "SIDXEY 35GO;' .............................................. 3, 560.480 

T.12 N., R. 44 W.; railroad depot, Jnlesburg; iron post marked "SIDNEY 
3469" .... --- .. -- ................. - ... -- ..... - .·-.- ........ - .... - .... - .. 3, 4·69. 064 

T. 17 N., R. 40 'V., S. 36; in southeast t of, north end of valley; iron post 
marked 'tSIDXEY 3564-" .............................................. 3,56-1.185 

T. 17 N., R. 39 W., S. 4; in southeast t of, side of wagon road in valley; 
iron post marked "SID KEY 3612" ..................................... 3, 611. 980 

T.17 N., H. 39W., S.ll; l\Iabafl'ey's windmill ........................... 3,581.7 
T. 17 N., R. 39 \Y., S. 23; in northeast t of, forks of wagon road; iron post 

mar keel "SIDNEY 3575 " ........... :. _ ................................ 3, 574. 886 
T. 17 N., R. 3d \V., S. 6; east side of, in small Yalley; iron post marked 

"SIDNEY 3588" ...................................................... 3,587. 711 
T. 17 N., R. 38 W., S. 29; in sontheast t of, side of road in Yalley; iron 

post marked "SIDNEY 3533" ......................................... 3, 533. 370 
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Feet. 
T. 17 N., R. 37 vV., S. 10; west side of, side of road in Yalley; iron post 

marked "SIDNEY 3504" .............................................. 3, 50J. 235 
T. 17 N., R. 37 vV., S. 27; in southwest± of, side of wagon road in Yallcy; 

iron post marked "SIDXEY 3J90" ...... __ .... __ ..... _ .... __ .......... 3, 490.013 
T.l6 N., R. 40 \V., S. 13; sontbeast corner of; iron post marked "SIDNEY 

3529 ".---- .. ----. --- .... - .... -.- .......... ---- ... - ..... ---- .... - ...... 3, 529. 104 
'I'. 16 N., R. 40 W., R. 36; in nortlleast ± of, Winslow's ranch; jron post 

marked ''SIDNEY 3405" .............................................. 3, 40J. 659 
T.l6 K., R. 39 \V., S. 16; near center of, at junction of wagon roalls; iron 

post marked "SIDNEY 3523" .................................... ____ . 3, 523.032 
T. 16 N., R 39 W., S. 2; in south i of, side of wagon road; iron 11ost 

marked '~SIDNEY 3520" ............................ -----· ............ 3,520.056 
T.16 K., H. 38 W., S. 9; in southeast t of, side of w;tgon road in \Vild Horse 

Valley; iron post marked "SIDXEY 3485" ... _ .... __ .................. 3, 484. 798 
T. 16 N., R. :38 \V., S. 26; in south t of, side of wagon road; iron post 

marked "SIDNEY 3430" ........ __ ...... __ ............................ 3, 430. 175 
T. 16 N.~ R. :n \Y., S. 8; in south t of, forks of roall; iron post marked 

"SIDNEY 3472" ...................................................... 3,472.029 
T. 16 N., R. 37 \V., S. 20; southeast corner of, near l\Iannon's ranch; iron 

post marketl "SID"N"EY 3435" ... _ .............. ___ .................... 3, 435.088 
T. 15 N., R. 41) \V., S. 6; at Fairchild's ranch; iron post marked "SIDNEY 

3233" ... - - .. - - ... - ............... - .... - - - .... - - .. - - - ............. - - . - . 3, 233. 232 
'f. 15 N., R. 40 \V., S. 11; sontheast corner of; iron post m:trked "SIDNEY 

3216" .... -- .......... - ...... - .... -.- ... - ... -.. . . . . . . . . . . . . . . . . . . . . . . . . 3, 216. 144 
T. 15 N., R. 39 \V., S. 20; southeast corner of; iron post marked "SIDNEY 

3184" ...... - ......... --- ............... -- ... - .. - ........ --- ... --- ..... 3, 183. 873 
T. 15 N., R. 39 \V., S. 26; at schoolhouse; iron post marked "SIDNEY 

3161 " ............. -.- ....... - - ................. - .... ' -- .. --- ....... -. . 3, 161. 352 
T. 15 N., R. 38 W., S. 31; west side of, Og~Lla.lla, Britlgc over North Platte 

I~i\·er; water level. ..... ____ .... __ .... __ ........ __ .... __ .............. 3, 146 
'1'.15 N., R. 38 \V., S. 30; southeast corner of; iron post marked" SIDNEY' 

3146" .... -- ... --- .......... - .... -- .... - ....... - ................ - ..... - 3, 145. 921 
'1'.15 N., R. 38 \V., S.13; in northwest ± of; iron post mttrkcd "SIDNEY 

3306" ........... -- -- .... -- .. --- ... - . --. --.- -.... ---- ... --- ..... - . --.- 3, 306. 111 
T.15 1\T., R 38 W., S. 36; southeast corner of._ ...... __ ...... · .............. 3, 115.6 
'1'.15 N., H. 37 vV.., S. 6; in northwest t of; iron post markell "SIDNEY 

3373".- ..... --- ...... - ............. -.- ...... -.-.. . . . . . . . . . . . . . . . . . . . . . 3, 373. 345 
T. 15 N., R. 37 \V., S. 31; southeast corner of; iron post marked "SIDNEY 

3107" ........... -- ........ -- ....... - .......... - -- .... - . ' ............. - 3, 106. 813 
T. 14 N., H.41 \V., S.13; soutbeast corner of. ............................. 3, 721.2 
T. 14 N., R. 41 \V., S. 15; southeast corner of; iron post marked" SIDNEY 

3712" ........ - ................ -.-- .............................. ·.. . . . . 3, 712. 077 
T.14 N., R.40\V., 8.17;! corner southside of; iron postmarked "SIDNEY 

3579" ............. - ........... -. - - .... - .. - ........................... - 3, 578. 688 
T.14 N., R. 40 \V., S.15; southeast corner of. __ ..... __ .......... __ ........ 3, 658 
'1'.1'1 N., R. 40 \Y., S. 1-1; southeast corner of; iron ]lOSt marked "SID~EY 

3653" ....... --- ........... ~- ............. - ............................ 3, 653. 213 
T.14 N., R. 39 \Y., S. 32; ±corner cast side of; iron post markell "SIDNEY 

3489 " ...... -.... - -....... · ... - ................... - . . . . . . . . . . . . . . . . . . . . . . 3, 488. 754 
T.14 N., R 39 \V.: S. 13; near southeast corner of, forks of road; iron post 

nHl.rked" SIDNEY 3533" ............ __ .... __ ................ __ ........ 3, 533. 079 
T.13 N., R. 40 W., S. 19; at milepost 354, Union Pacific Railroad; iron post 

marked" SIDNEY 3333" .............................................. 3, 333.172 
T.13 N., R. 40 \V., S.15; at Brule; iron post marked "SIDXEY 3291 " ..... 3, 290.766 
'1'.13 N., R. 39 \V., S.17; at milepost 347, Union Pacific Railroad; iron post 

marked "SIDNEY 3265 " ........ __ ...................... __ ............ 3, 265. 151 
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Feet. 
T.13 N., R. 39 W., S.ll; at milepost 344, Union Pacific Railroad; iron post 

marked "SIDNEY 32.12" ------------------ .... -------- ---· ·----- ...... 3, 242.138 
T.13 N., R. 38 W., S. 6; Ogalalla Railroad depot; iron post marked "SID-

NEY 3216" .. -.--- . - --- .. - -- .... - ... - . --. -..... - -- .. - - - ... - . - . - _.-- . . . . 3, 215. 884 
T. 13 N., R. 38 W., S. 6; South Platte River, water level, under bridge ..... 3, 210 

SOUTH DAKOTA AND IOWA. 

LINCOLN, TURNER, CLAY, AND UNION COUN1.'IES, SOU1'H DAKOTA, 

AND PLYMOUTH COUNTY, IOWA. 

CANTON QUADRANGLE. 

The elevations in the following list are based on the Mississippi River 
Commission bench mark at Yankton, the same datum being used for 
the Olivet and Parker "quadrangles, surveyed in tl!e ~eason of 1896. 
The bench mark consists of a stone in the bottom of a l10llow post in 
the courthouse yard, the elevation of which is 1,197.291 feet above mean 
sea level. (See Eighteenth Annual Report, Part I, p. 341.) 

Al1 bench marks set during current year were marked '' YNKTN," 
in addition to figures of elevation. 

The 1eveliug was done by }lr. Alfred Tyler, leve1man. In addition 
to the work on the Canton quadrangle, levels were carried over the 
northwest corner of the Olivet quadrangle, in Hutchinson County, by 
Mr. E. S. Smith, levelmau, both districts being under the general 
direction of Mr. W. H. Griffin, topographer. 

Feet. 
T. 95 N., R. 48 W., S. 6; northwest corner of; iron post marked "YNKTN 

1438 " .. - - - - .. ----- . -- -- ' . - - - .... -·- ...... --- - - - . --.- .. - .............. -- 1, 437. 639 
T. 95 N., R. 49 W., S. 1; root of tree 150 feet west from north west corner of. 1, 436. 87 
T. 95 N., R. 49 W., S. 3; northwest corner of (ground) .. _.- ......... _.-- __ . 1, 363 
T. 95 N., R. 49 \V., S.4; northwest corner of (ground) .. ___ ... ____ .. _ ..•... 1, 418 
'I~. 95 N., R. 49 ,V., S. 5; northwest corner of (ground) .. _ ... ___ .... __ . ____ . 1, 412 
T. 95 N.,R. 49 ,V., S. 6; northwest corner of; iron post marketl "YNKTN 

1390" .. - ... -.-- .. -- .. - .. ---- -.- .. - .. -.-- .... - .. - ... --- .. --- •. --- ... --. 1, 390. 274 
T. 95 N., R. 50 W., S.1; northwest corner of (ground).-------- .... -------- 1, 421.6 
T. 95 N., H. 50 W., S. 2; northwest corner of (ground) .. ___ ............ _ ... 1, 420 
T. 9q N., H.. 50 ,V., S. 3; northwest corner of (ground) ............. -------- 1, 484 
T. 95 N., R. 50 ,V., S. 4; northwest corner of; rock at roa(l cro!"sing -------. 1, 501.3 
T. 95 N., R. 50"'-, S. 5; northwest corner of; rock at road crossing .. -----· 1, 466.4 
T. 95 N., H. 50 W., S. 6; northwest corner of; iron post marked "Y~KTN 

1422 "- . ----- .. --- .. ---- ... -.-- . --- ... --- ... ----- . ----- . --- ... ----. -.-. 1, 421. 834 
T. 95 N., R. 51 W., S. 1; northwest corner of (ground)._ ..... __ ... ____ ..... 1, 349 
T. 95 X., H. 51 ,V., S. 3; northwest corner of; rock at section corner .. ___ .. 1, 311.4 
'I'. 95 X., H. 51 "~-, S. 4; rock 100 feet west from northwest corner of._._._ 1, 281.3 
T.95N.,R.51 W.,S.5; north\vestcornerof(ground) -------------------- 1,270 
S. 95 N., R. 51 ,V., S. 6; north west corner of; iron post marked "YNKTN 

1254" .. - - - - ... - - . - - . - - . - . - - - - - ... - - - - ........ - - - .. - - - -... - - - ... - . -- - - . 1, 253. 601 
T. 96 N., R. 48 W., S. 6; northwest corner of; iron post marked "YNKTN 

1485".---- ... ---. ----.--.-- . --------- ..... --- . -- ......... -- •• ---- ..... 1, 485. 374 
T. 96 N., R. 48 ,V., S. 7; north west corner of; stump at road crossing- ____ . 1, 456.44 
T. 96 X., R. 48 ,V., S. 7; stake 300 feet north-from northwest corner of ____ . 1, 421.4 
T. 96 N., R. 48 W., S. 19; northwest corner of (ground) .• -·-- .• - ... __ . __ •• _ 1, 415 
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Feet. 

T. 96 N., R. 48 W., S. 31; north west corner of (ground) ...... , ............. 1, 400 
T. 96 N., R. 49 \V.; Burlington, Cedar Rapids and Northern Railroad, cross-

ing of line between sections 22 and 23; top of rail. ............... · ..... 1, 293. 4 
T. 96 N., R. 49 \V., S. 1; northwest corner of (ground) .................... 1, 461 
T. 96 N., R. 49 W., S. 2; northwest corner of (ground) .................... 1, 484 
'I'. 96 N., R. 49 W., S. 3; .northwest corner of (ground) .................... 1, 541 
'I'. 96 N., R. 49 W., S. 5; northwest corner of (ground) ............ ____ .... 1, 520 

T.96N.,R.49W.,S.6; northwest corner of; iron post marked "YNKTN 
1338 " ........ - -- ... - .. -- .. -- .... - . - ..... - .... - -- ... --- .. -- ... -... ---.- 1, 537. 739 

'I'. 96 N .. R. 50 W., S. 1; rock 50 feet west from northwest corner of ........ 1, 557.9 
T. 96 N., R. 50 \V., S. 2; northwest. corner of; rock at section corner ....... 1, 532.3 
T. 96 N., R. 50 W., S. 3; northwest corner of (ground) ..................... 1, 500 
T. 96 N., H. 50 W., S. 5; rock 300 feet east from northwest corner of. ....... 1, 440.7 
T.96N.,R.50W.,S.6; northwest corner of; iron post marked "YNKTN 

1372" -.. - .... --- ... --- .... --- .. -- ....... -- ... - --.- .. - ... -.. ---- .. ----- 1, 371. 885 
T. 96 N., R. 51 W., S.1; northwest corner of; rock at section corner ....... 1, 324. 1 

. T. 96 N., R. 51 W., S. 2; 100 feet west from northwest corner of; nail in 
briuge ............ _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 286. 29 

T. 96 N., R. 51 \V., S. 4; northwest corner of; rock at section corner ....... 1, 263.8 
'I'. 96 N., R. 51 \V., S. 5; northwest corner of; rock at section corner ....... 1, 257.3 
T. 96 N., R. 51 W., S. 6; northwest corner of; iron post marked "YNKTN 

1217 " ........ -- --- ... -..... ---- .. -. --.- . -- .. ---- _·_ .. -- ...... --.- --.--- 1, 217. 029 
T. 96 N., R. 52 W., S. 12; northeast corner of; rock at section corner ....... 1, 257.5 
'I'. 96 N., H. 52 \V., 8.13; northeast corner of; rock at road crossing ....... 1, 255. 1 
'1'.96N.,R.52W.,S.36; northeastcornerof (ground) .................... 1,250 
T. 96N., R. 52 W.; Chica.go, Northwestern Railroad; crossing of line between 

sections 4 and 9, top of rail.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 251. 4 
'I'. 96 N., R. 52 W. ; Chicago, North western Railroad, crossing ofline between 

sections 15 and 16, top of rail. ... , . . . . . . . . . . . .. .. . . .. . . . . .. .. . . . . .. . . .. 1, 244. 7 
T. 96 N., R. 52 \Y.; Chicago, Northwestern Railroad, crossing of line be-

tween sections 15 and 22, top of rail. . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . 1, 209. 6 
'I'. 96 N., R. 52 W.; Chicago, Northwestern Ra.ilroad, crossing of line be-

tween sections 22 and 27, top of rail. . . . . .. . . . .. . . . . . .. .. . . . . .. .. .. . . . . 1, 214. 6 
T. 96 N., H.. 52 W.; Chicago, Northwestern Railroad, crossing of }jne be-

tween sections 28 and 33, to1) of rail. .................................. 1, 219. 7 
T. 97 N., R. 48 \Y., S. 6; northwest corner of; iron post marked "YNKTN 

127 4" ........ -- .. -- .... - ... --- .... - .... --- ........................ -... 1, 273. 834 
T. 97 N., H.. 49 W., S.1; northwest corner of; rock at section corner ....... 1, 307.8 
T. 97 N., R. 49 vV ., S. 3; north west corner of (ground) ...•................ I, 326 
T. 97 N., R. 49 W., S. 4; northwest corner of (ground) .................... 1, 324 
T. 97 N., R. 49 ·w., S. 5; north west corner·of (ground) . . . . . .. . .. . . . . .. . . . . 1, 340 
T. 97 N., R. 49 \V., S. 6; northwest corner of; land post marked "t337" .... 1, 336.6 
T.97N.,R.50W.,S.l; northwcsteornerof (ground) .................... 1,330 
T. 97 N., R. 50 \Y., S. 2; northwest corner of; rock at road crossing ........ 1, 331.8 
T. 97 N., R. 50 \V., S. 3; northwest corner of (ground) ......... __ ......... 1, 324. 1 
T. 97 N., R. 50 W., S. 4; north west corner of; rock at road crossing ........ 1, 328. 7 
T. 97 N., R. 50 W., S. 6; northwest corner of; iron post marked "YNKTN 

l299" ....... -- ....... - -- ........ -- ... -- .. - . --. ---.-- .... - ...... --- ... - 1, 298. 836 
T. 97 N., R. 51 W., S.1; norl.hwest corner of (ground) ............ _ ........ 1, 284 
T. 97 K., R. 51 W., S. 2; northwest corner of; rock at section corner ....... 1, 287. 6 
T. 97 N., R. 51 \Y., S. 3; northwest corner of; rock at section corner ....... 1, 282.2 
T. 97 N., R. 51 \V., S. 4; northwest corner of; rock at road crossing ........ 1, 275.4 
T. 97 N., R. 51 \V ., S .• 5; north west corner of; rock at section corner. . . . . . . 1, 280. 6 
T. 97 N., R. 51 \V., S. 6; northwest corner of; iron post marked "YNKTN 

1273".---- .. ---- ... - - .... - -- .. ----- .. ---- -... -- ..... - . - .. ---- -.-- ... - . 1, 272. 507 
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Feet. 
T. 97 N., R. 52 Yv., S. 1; north west corner of; rock at road crossing._ _ _ _ _ _ _ 1, 25!. 5 
T. 97 N., R. 52 vV., S. 2; northwest corner of; rock at road crossiug. _. _____ 1, 246.6 
Great Northern Railroad, crossing of line between 'I'ps. 97 aml 98 N., R. 52 

·w., top of _rail _____ - . -- __ - - _ ... _ ........ __ .· .. _ .... ___ . ___ . _________ .. _ 1, 250. 5 
T. 98 N., R. 48 vV., S. 6; northwest corner of; iron post marked "YNKTN 

1329 "- - - - - - --- -- - - - - --- . - - - -- - - - - - - ---- - --- - - - - - - --- --- -- - --. --- - ---- - 1, 329. 4 71 
T. 98 N., R. 49 "\V., S. 1; north west corner of (ground) __ ... _______ ... ____ . _ 1, 349 
T. 98 N., R 49 W., S. 2; north west corner of; rock at road cro-;;sing ____ . ___ 1_. 372. 8 
Chicago, Mil waukee and St. Paul Railroad, crossing of line between Tps. 

98 and 99 N., R. 49 "\V., top or rail _ .... ______ .. _ ... _____________________ 1, 378. 3 

T. 98 N., R. 49 "\V., S. 3; north west corner of; rock at section corner ____ .. _ 1, 362. 6 
T.98 N., H.49 W., S.4; northwest corner of; rock at road crossing .... ---; 1,360 
T. 98 N., R. 49 "\V., S. 5; northwest corner of; rock at section corner_. _____ 1, 362.2 
'1'. 98 N., R. 49 "\Y., S. 6; northwest corner of; iron post marked "YNKTN 

1372"---- ------ ------ ---- ------ ----- ------------ ------ ------------ ---- 1, 371. 714 
T. 98 N., R 49 "\V.; Chicago, Milwaukee and St. Paul Railroad, crossing of 

line between sections 2 and 11, top of rail. ___ . ____ ~ . __________________ 1, 343. 8 

'1'. 98 N., R. 49 "\V.; Chicago, Milwaukee and St. Paul Railroad, crossing of 
line hetweeu sections 14: and 23, top of rail, Canton, South Dakota. ____ 1, 271. 1 

T. 98 N., R. 49 \V., S. 25; northwest corner of (ground) ___________________ 1, 233 
T. 98 N., R. 50 \V., S. 1; northwest corner of; rock at roau crossing ________ 1, 345. 7 
T. 98 N., R 50 "\V., S. 2; northwest corner of; rock at roau crossing ___ · _____ 1, 346.2 
T. !l8 N., R. 50 W., S. 3; northwest corner of; nail in east end of briuge. ___ 1, 3.J3. 53 
T. 98 N., R. 50 W., S. 4; northwest corner of (ground). ___________________ 1, 362 
'1'. 98 N., R. 50 vV., S. 5; northwest corner of; rock at road crossing _______ . 1, 354.8 
T. 98 N., R 50 W .. S. 6; northwest corner of; iron post marked "YNKTN 

1349" . - - - - - - - - - - .. - - - - - - - - - - - - - - - - -· - - - - . - -- - - - - - - - - - - - - - -- - - - . - - - - - - - - 1, 348. 823 
T. 98 N., R. 51 \Y., S. 2; near northeast corner of, height of rail Chicago, 

Milwaukee ancl St. Paul H.ailroad ..... ___ --- .. ___________ . ______ . __ . ___ 1, 342.2 
T. 98 N., R. 51 vV., S. 2; northwest corner of; rail east end of bridge. _____ 1, 329. 5 
T. 98 N., R. 51 \V., S. 3; northwest corner of; nail east end of bridge. _____ 1, 329.43 
T. 98 N., R 51 \V., S. 4; north west corner of; rock at road crossing ________ 1, 331. 1 
Great I'orthern Hailroad, top of rail, crossing of line between townships 

98 and 99 N., R.51 W ·----- ------ ·----- ·----- ---- ____ -----· -·---- ------ 1,324.4 
T. 98 N., R. 51 "\V., S. 6; northwest corner of; iron post marked "YNKTN 

1335"- . - ---- -- --- - - - - - - - - - -- -- - - - - -- -- - --- --- - . - -- - - - --- -- -- -- - - - - -- - - 1, 334. 710 
T. 99 N., R. 48 \V., S. 7; north west corner of; rock at road crossing ________ 1, 317. 1 
T. 99 N., R. 4.8 \V., S. 19; northwest corner of; rock at roau crossing __ . ____ 1, 368. 7 
T. 99 N., R. 48 "\Y., S. 30; northwest corner of; rock at road crossing·. ______ 1, 350.6 
T. 99 N., R. 48 \Y., S. 31; northwest corner of; rock at section corner ______ 1, 35::i.1 
T. 99 X., R. 49 \V., S. 6; northwest corner of; iron post marked "YNKTN 

1419". ---------- ·----- ------------------ ·----· ·--- ------ -----· ·--- ---- 1,419.0i! 
T. 99 N., R. 49 "\V., S. 7; northwest corner of; rock at road crossing_. ____ .. 1, 390.6 
T. 99 N., H. 49 "\V.; Chicago, ::\lilwaukee and St. Paul Railroad, crossing of 

line between sections 7 and 18, top of raiL. __ .. ____ . __ . ______ . _ . __ . ____ 1, 397.3 
T. 99 N., R. 49 W.; Chicago, ::\Iii waukee and St. Paul Railroad, crossing of 

line between sections 17 and 18, top of rail. __ . _________ ... __ . _ _ _ _ _ _ _ _ _ _ 1, 39!. 5 
· T. 99 N., R. 49 \V.; Chicago, ::\Iii waukee and St. Paul Railroad, crossing of 

line between sections 28 and 29, top of rail. _________ ..... ______________ 1, 416. 5 

T. 99 N., R. 49 \v.; Chicago, :Milwaukee and St. Paul Railroad, crossing of 
line between sections 33 aml 3.J., top of rail. _. ___ . ____ .. __ .. ___ . ___ . _ _ _ _ 1, 380. 1 

T. 99 :N ., R. 50 W., S. 1; north west corner of; rock at road crossing ________ 1, 425.8 
T. 99 X., R. 50 "\V., S. 2; rock 150 feet east from northwest corner of_. ____ . 1, 441.5 
T. 99 N., R. 50 W., S. 3; northwest corner of (grounu) .... --- .... ______ .... 1, 441 
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Feet. 
T. 99 N., R. 50 \V., S. 4; north west corner of; rock at section corner ....... 1, 456. 7 
T. 99 N., R. 50 ,V., S. 5; northwest corner of; rock at section corner ....... 1, 447. 2 
T. 9!} N., R. 50 ,V., S. 6; north west corner of; iron post marked "YNKTN 

1461" - ---- ------ ---- ---- ---- ----- ...... --- . -- .. -.- ------ ----- ... -. -... 1, 461. 191 
T. 99 N., R. 51 \V., S. 2; northwest corner of (ground) ..................... 1, 464: 
'1'. 99 N., R. 51 \V., S. 3; rock 60 feet east from northwest corner of ........ 1, 444.6 
T. 99 N., R. 51 \V., S. 4; northwest corner of; rock at section corner ....... 1, 434.6 
T. 99 N., R. 51 ,V., S. 5; northwest corner of; rock at section corner ....... 1, 425.8 
T. 99 N., R. 51 W., S. 6; northwest corner of; iron post marked "YNK'fN 

1448" .. - --- ...... --. - ... - ~ . - -.- - . --. ---- ---- --.- ---- ---- ---- -- -·- . ----. 1, 448. 066 
T. 99 N., R. 52 \V., 8.·12; northeast corner of (ground) .................... 1, 433 
'I'. 99 N., R. 52 \V:, 8.13; northeast corner of (ground) ................ · .... 1, 407 
T. 99 N., R. 52 \V., S. 24; northeast corner of; rock at section corner ....... 1, 3!l7. 4 
T. 99 N., R. 52 \V., S. 25; northeast corner of; rock at road crossing ........ 1, 358. 6. 
Chicago, Milwaukee and St. Paul Railroad; top of rail, crossing of line be-

tween ranges 51 and 52 \V., T. 99 N ..................................... 1, 333 
T. 99 N., R. 52 \V.; Chicago, Milwaukee and St. Paul Railroad, crossing of 

line between sections 25 and 26, top of rail. .. .. .. .. . .. . .. .. .. .. .. .. . .. . 1, 358. 1 
T. 99 N., R. 52 \V.; Chicago, Milwaukee and St. Paul Railroad, crossing of 

line betw:een sections 26 and 27, top of rail. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 1, 370. 6 
T .. 99 N., R. 52 \V.; Chicago, Milwaukee and St. Paul Railroad, crossing of 

line between sections 27 and 28: top of rail. ... " . .. . .. .. . .. . .. .. .. .. . .. . 1, 366. 9 
T.100 N., R:49\V.; Burlington, Cedar Rapids and Northern Railroad, cross-

ing of line between sections 21 and 22, top of rail.... .. .. .. .. .. .. .. . .. . 1, 342 
T.100 N., R. 49 Yv.; Burlington, Cedar Rapids and Northern Railroad, cross-

ing of line between sections 20 and 21, top of rail... . . . . . . . . . . _ .... _.. 1, 402. 4 
T. 100 N., R:49 W.; Burlington, Cedar Rapids and Northern Railroad, cross- · 

ing of line between sections 8 and 17, top of rail. .................. _... i, 429 
T.100 N., R. 49 \V.; Burlington, Cedar Rapids and Northern Railroad, cross-

ing of line between sections 7 and 8, top of rail.... .. .. .. .. .. .. .. .. .. .. 1, 445. 2 
T. 100 N., R. 49 \V.; Burlington, Cedar Rapids and Northern Railroad, 

bridge across Sioux River; bolthead in west end of.... . . . . . . . . . . . . . . . . 1, 282. 6 
T. 100 N., R; 49.\V., S. 7; northwest corner of; iron post marked" YNKTN 

1484 ,, - . - . -- .. - - .. - .... -. -.. --. --- --- . ---- ... -- ---- .. --- .. -- ... -- . ---.. 1, 483. 565 
T. 100 N., R. 50 W., S. 12; northwest corner of; rock at section corner .... 1, 496.3 
T. 100 N., R. 50 W., S.-9; northwest t of; rock in road under trestle, Great 

Northern Railroad.... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. . . .. .. .. . .. . 1, 409. 3 
T. 100 N., R. 50 W., S. 8; northwest corner of; l'ock at road crossing ..... 1, 458.6 
'1.'.100 N., R. 50 W., S. 7; northwest corner of; iron post marked "YNKTN 

1504"- -- - -- - --- . -.-- - --- --- .. ----. -- .. --- ... ---. -- - -- .. ---- •..... ----- 1' 504. 427 
T. 100 N., R. 51 W., S. 11; north west corner of; rock a·t section corner .... 1, 524.8 
T.100 N., R. 51 \V., S. 10; northwest corner of; rock at section corner .... 1, 510.4 
T. 100 N., R. 51 W., S. 8; northwest corner of; ro<?k at section corner ..... 1, 500.9 
T. 100 N., R. 51 \V., S. 7; northwest corner of; iron post marked "YNKTN 

1534" - . ----. ; . ---. -.- - --- - . ----. -- - -- - . --. - . - --- . - ... --. --- - -.---. ---. 1, 533. 755 
T.lOO N., R. 52 W., 8.12; northwest corner of; rock at section corner ..... 1, 556 
'1.'.100 N., R. 52 W., 8.11; northwest corner of; rock at section corner ..... 1, 577.9 
T.100 N., R. 52 W., 8.10; t corner north side of ............................ 1, 616.9 
T. 100 N., R. 48 W., S. 19; northwest col'ner of; iron post marked 

"YNKTN 1343" ....................................................... 1, 343. 387 
Burlington, Cedar Rapids and Northern Railroad, crossing of line between 

townships 48 and 49, top of raiL... . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 1, 308 
T. 99 N., R. 48W., S. 6; northwest corner of; iron post markecl "YNKTN 

1420".- .... ---. ------ .. ---. -.-. - .. - -.--.---- ..... ---. -.-. -... --.- . --.- 1, 419. 862 
1.9 GEOL, P1' 1--18 
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NORTH DAKOTA. 

FOSTER AND S'.rUTSMAN COUN'l'IES. 

PINGREE QUADRANGLE. 

The elevations in the following list are based on a bench mark estab
lished by the United States Geological Survey at the south west corner 
of sec. 19, T. 141 N., H. 64 W., consisting of the standard iron post 
marked 1529, the adjusted elevation of which is 1,529.436 feet above 
mean sea level. The initial height on which the leveling in this locality 
rests is the elevation of the top of rail of Northern Pacific Uailroad in 
front of Jamestown depot, accepting t.he railroad company's elevation 
as 1,407.5. 

All bench marks set in the progress of this work were marked 
"Jl\IT:N" in addition to the figures of elevation. 

The leveling was done by Mr. Alfred 'l'yler, levelman, under tbe 
direction of Mr. W. H. Griffin, topographer. 

Feet. 
T. 141 N., R. 62 W., S. 6; northwest corner of; iron post marked "JMT~ 

1511" . - - - . ---- - ------ --- -- .. - . - - . ---- -- ... - - --- --- - ---- ---- . --- - . - -- -- 1, 511. 248 
T. 141 N., R. 62 \Y., S. 6; {-corner west side of ............................ 1, 514 
T. 141 N., R 62 vV., 8.18; northwest corner of; rock 100 feet east of corner. 1, 494.4 
T.14l N., R. 62 vV., S. 30; northwest corner of; iron post marked "JMTN 

1455"---- --.- --- _----- ---- . :-- --- .. --- . --.-. ------ . ----- . ----- . ---- ---- 1, 454. 842 
T. 141 N., R. 63 \V., S. 7; north west corner of; rock at road crossing ....... 1, 514. 7 
T.141 N.,R.63vV.,S.30; northwest cornerof; iron post marked "JMTN 

1435".---- .. ----- . ---- .. ----. -- ... --- ..... - -- .. --- .... -.- .. -.- . ----. . . 1, 434. 524 
T. 141 N., R. 63 \V., S. 29; northwest comer of: rock at road crossing ..... 1, 483.9 
T. 141 N., R. 63 \V., S. 28; northwest corner of (ground) .................. 1, 509 
T. 141 N., R. 63 W., S. 27; northwest corner of (ground) .................. 1, 507 
T.141 N., R. 63 vY., S. 26; t corner, north side of, rock at t corner ......... 1, 500.9 
T. 141 N., R. 64 W ., S. 19; ·southwest corner of; iron post market! '' JMTN 

1529".- •. - ... -.- - ---- --- - -- . - - -- .. -- - ---- . --- ---- - -- --- ---- .. - ... - ---- 1, 529. 436 
T. 141 N., R. 64 \V., S. 20; southwest corner of; rock at road crossing ...... 1, 522.9 
T.141 N., R. 64 W., S. 21; southwest corner of; foundation of schoolhouse, 

southeast corner of. .... ~ .............................................. 1,518.38 
T. 141 N., R. 64 W., S.-; Northern Pacific Railroad, top of rail, crossing of 

east and west line between sections 22 and 24.... . . . . . . . . . . . . . . . . . . . . . . 1, 514. 7 
T.Hl N., R 64 W., ~- ~4; southwest corner of; rock at section corner ..... 1, 438.5 
T. 141 N., R.64 W., S. -;James RiYerwaterlevel, crossing of line between 

sections 24 and 25. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 40! 
T. 1-11 N., R. 65 vV., S. 7; northwest corner of (ground) .................... 1, 619 
T. 141 N., R. 65 \Y., S. 18; northwest corner of; rock at section corner ..... 1, 637. 1 
T.141 X., R. 65 \V., 8.19; southwest corner of; iron post marked" JMTN 

16-!5 ". --- --- ---- . - .. ---- . -- - --. - -- - - --- .. - - --- --.- ----- .. --- . ----- ---- 1, 644-. 770 
T.141 N., R. 65 vV., S. 20; southwest corner of; rock at section corner ..... 1, 581.9 
'1'. 1H N., H. 65 \V., S. 21; southwest corner of (ground) ................... 1, 550 
'1'.141 N., R. 65 \V., S. 22; southwest corner of (ground) ................... 1, 544 
T.l!l N., R. 65 W., S. 23; southwest corner of (ground) ................... 1, 528 
'1'. 142 X., R. 62 \Y., S. 6; northwest corner of; iron post marked "J:\ITN 

1541"- - -- .. - - --- -- - - - - - -- .... - - - --- - ...... - ... -.. -- - .. - .... -- . ---- ---- 1, 540. 995 
T. 1!2 N., R. 62 \V., S. 7; northwest corner of; rock at road crossing ..... ~ 1, 538. 9 
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Feet. 
T. 142 N., R. 62 \V., 8. 18; t corner, west side of.. ____ . _ ................ _ .. 1, 531 
T.142 N., R. 62 \V., S. 31; water level Spirit Wood Lake ... _ .... __ .... ___ . 1, 439 
'1'. 14-2 N., R. 63 \V., 8. 7; northwest corner of (ground) .................... 1, 514 
T. U2 N., R. 63 \V., 8.18; northwest corner of (ground) .................. 1, 520 
T.1±2 N., R. 63 \V., 8.19; northwest corner of; rock at road crossing •..... 1, 482.5 
'1'. 142 N., R. 63 'V ., 8. 31; north west corner of; rock at road crossing . . . . . 1, 496. 7 
1'.142 N., R. 63 ·w., 8. 31; southwest corner of; iron post marked" JMTN 

1465" .. ---- ..... -- ......... - ... -- ... -- ..... - ...... -. -- .... -- .. - ..... -- 1, 465. 183 
'1'. H2 N., R. 64 ,V., S. 7; northwest corner of; rock at road crossing ... __ . 1, f>37 
T. H2 N., R. 6! \V., 8.19; north we~t corner of; rock at road crossing ...... 1, 54-5. 1 
T. 142 N., R. 64 \V., S. 30; northwest corner of (ground) ................... 1, 557 
'1'.14-2 N., R. 64 \V., 8. 31; northwest corner of (ground) ................... 1, 556 
'l'. 142 N., R. 64 ·w., 8. 31; southwest corner of; iron post marked" JMTN 

1550" ........ ---- ... - ..... -- ... --- .... --- ... - ..... --- .. ---- .. --.- .. -.- 1, 550. 337 
T. 142 N., R. 65 ,V., 8. 7; northwest corner of; rock at section corner ...... 1, 558.8 
T. 142 N., R. 65 \V., S. 7; rock 1,000 feet north of southwest corner of .... _. 1, 570 
T.142 N., R. 65 \V., 8. 19; northwest corner of (ground) ......... _ ......... 1, 606 
T. 14-2 N., R. 65 \V., 8. 30; north west corner of; rock at section corner .... _ 1, 615. 6 
T. 142 N., R. 65 \V., 8. 31; southwest corner of; iron post mar keel "J~i'l'N 

1646". --- ... - - -- .. -- - ... - - - ... - - ... -- ... --- .. -- -- ... ---- . - -- ... --- . -- . 1,-645. 786 
1'.143 N., R. 62 ,V., 8. 6; northwest corner of; iron post marked "JMTN 

1525" .. - - --- .. - -- ... - - ...... - ... -- - ... --- . -- . - .. - - - . - -.-- ---- ---- ---- - 1, 524. 545 
T. 143 N., R. 62 ,V., 8. 7; northwest corner of (ground) . _ ........ ____ ... _. 1, 511 
1'.143 N., R. 62 ,V., 8.19; northwest corner of; rock at road crossing.---· 1, 539.3 
T.143 N., R. 62 \V., S. 30; northwest corner of; rock at road crossing.·--- 1, 547.2 
T. 143 N., R. 62 \V., 8. 31; northwest corner of (ground) ................. _ 1, 548 
'1'.143 N., R. 63 W., S. 7; northwest corner of .......................... __ . 1,·505. 3 
1'.143 N., R. 63 \V., S.--19; northwest corner of; rock at road crossing ..... 1, 513. 6 
T. 143 N., R. 63 \V., S. 3; northwest corner ol (ground) ......•......... _ .. 1, 519 
T.14-3N.,R.63W.,S.31; northwest corner of (ground)-----·-··-····---· 1,538 
T. 1<13 N., R. 63 W., 8. 31; southwest corner of; iron post marked "JMTN 

1522" .. --- .. ---- ... --- ...... - ... --- ... - . - ... ---- ... ---- . ---- .. --. -.... 1, 521. 976 
T. 14-3 N., R. 64 \V., S. 31; southwest corner of; iron post marked "JMTN 

1533" .. - ... ---- .. -.-- .. ---- .......... --- .. --- ............ - . -. · .. -- .. -.. 1, 533. 092 
1'.143 N., R. 65 \V., S.ll; northwest corner of; rock at section corner ..... 1, 603.6 
T.143 N., R. 65 W., 8. 23; northwest corner of (ground) ............ ------ 1, 539 
'l'.143N.,R.65,V.,8.35; northwestcornerof (ground) ...•....•......... 1,542 
T.143 N., R. 65 ,V., 8. 36; southwest corner of; rock at section corner .... _ 1,544.5 
1'.143 N., R. 65 \V., 8. 31; southwest corner of; iron post marked "JMTN 

1515".-----------.----. --- .. ---.-----.-- . -.--. ---- -.-. --.----- -----.--- 1, 514-. 751 
T. 14-3 N., R. 66 \V ., S. 12; northeast corner of (ground) .............. _. __ . 1, 585 
'1'.143 N., R. 66 \V., 8.13; northeast corner of (ground) .......... ___ .... _. 1, 514 
T. 143 N., R. 66 W., ~- 25; northeast corner of (ground) ................... 1, 515 
1'.14-3 N., R. 66 W., 8. 36; northeast corner of (ground) ................... 1, 510 
T.144 N., R. 62 ,V., S. 6; northwest corner of; iron post marked "JMTN 

1507 " . - . - - ........ - ....... - - - - .. - - - ... - - - • - - - - - - ... - - .. - - . - ..... - - - - . . 1, 507. 490 
T. 14<1 N., R. 62 \V., 8. 7; northwest corner of; rock at road crossing . _____ 1, 495. 9 
T.144 N., R. 63 \V., 8.19; northwest corner of; rock at road crossing .. _ .. 1, 502.2 
T. 144 N., R. 62 \V., 8. 30; northwest corner of (ground) ___ .. _._ ...... _ .... 1, 517 
1'.144 N., R. 62 ·w., 8. 31; northwest corner of; rock at road crossing ..... 1, 512. 1 
T.1M N., R. 63 ,V., 8.19; northwest corner of; rock at road crossing ...... 1,54t1.8 
T. 144 N., R. 63 W ., S. 30; northwest corner of; rock at road crossing ...... 1, 522. 4 
T. 144 N., R. 63 ,V., 8. 31; northwest corner of (ground). ____ .... __ ..... ___ 1, 524 
1'.144 N., R. 63 ,V., 8. 31; southwest corner of; iron post marked "JMTN 

1523" ............ - . - .. - . - ...... -- ........... - .. - .... - ....... --. . . . . . . . 1, 522. 739 
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Feet. 
Minneapolis, St. Paul and Sault Ste. Marie Railroad, top of rail, crossing 

ofrange line between ranges 63 and 64 "r., T.144 N .................... 1,540 
T.144 N., R. 65 W., S.2; northwest corner of. ............................ 1,540.1 
T.144 N., R. 65 W., S.14; northwest corner of (ground) ............ -~---· 1,536 
T. 144 N., R. 65 w·., S. 23; northwest corner of; rock at section corner ..... 1, 526. 1 
T. 144 N., R. 65 W., S. 26; north west corner of (ground) ................... 1, 537 
T. 144 N., R. 65 w·., S. 35; southwest corner of; iron post marked "JMTN 

1574"-- ... - ... --- .. -- .................. -- .......... -- .. - ......... - .... 1, 574. 348 
T. 144 N., R. 66 \V., S. 1; northeast corner of; rock at section corner ...... 1, 564-.6 
T. 144 N., R. 66 W., S.13; northeast corner of (ground) ................... 1, 561 
T.144N.,R.66W.,S.24; northeastcornerof(ground) ................... 1,573 
T. 144 N., R. 66 \V., S. 25; northeast corner of (ground) . . . . . . . . . . . . . . . . . . . 1, 579 
T. 144 N ., R. 66 W ., S. 36; southeast corner of; iron post marked "JMTN 

1605".- ... - ---- .. --- .. - . - ... -- -- ....... - .... - - - - ...... -- -- ........ --. . 1, 605. 235 
T. 145 N., R. 62 W., S. 6; northwest corner of; iron post marked "JMTN 

1498" .. --- ......... ------- .. ---- ... --- ....... - .... -.--- .. -.-.-- .. - .. - 1, 497. 996 
T. 145 N., R. 62 \V., S. 7; north west corner of; rock at road crossing ...... 1, 497.4 
T.145 N.,R. 62 W., S.18; northwest corner of(ground) .................. 1,502 
T. 145 N., R. 62 \V., S. 19; northwest corner of; rock at road crossing .. ~ ... 1, 513. 2 
T. 145 N., R. 62 \V;, S. 30; southwest corner of (grouncl) ................... 1, 503 
T.145 N., R. 62 W., S. 31; southwest corner of; rock at road crossing ...... 1, 501.9 
T.145 N~, R. 63 \V., S. 6; northwest corner of; iron post marked "JMTN 

1522 ".-- ....... ----. - ....... ~ .... -.-- ...... --- .... -- ........... - .... -. 1, 521. 509 
T. 145 N., R. 63 vV., S. 30; northwest corner of; rock at road crossing ...... 1, 533 
'1'.145 N., R. 63 \V., S. 31; southwest corner of; iron post marked ".Jl\1TN 

1523" ... - .. - . - .......... - - .•.. - .... - - ...... - - .......... - - .... - - .. - . - - . 1, 523. 393 
T.145 N., R. 64 \V., S. 6; northwest corner of; iron post marked "JMTN 

1526 ".- - - - ... - -- .. - --- - ... -- ... - - - .. ----- . -- --- .. - - - ..... - ...... - -- .. - 1, 525. 686 
T. 145 N., R. 64 W., S. 7; northwest corner of; rock at road crossing ...... 1, 524. 6 
T. 145 N., R. 64 vV., S.18; northwest corner of; rock at road crossing ...... 1, 525.9 
Minneapolis, St. Paul and Sault Ste. Marie Railroad, top of rail, road 

crossing in NE. i sec. 19, T. 145 N., R. 64 W ............................. 1, 511.2 
T. 145 N., R. 64 \V., S. 29; northwest corner of; rock at road crossing ...... 1, 519. 1 
T. 145 N., R. 64 \V., S. 32; northwest corner of; rock at road crossing ...... 1, 516. 8 
T. 145 N., R. 64 W., S. 32; southwest corner of; iron post marked "JMTN 

1526 " .. - -- . ------ . - - - - - . - - - •.. - - -- - .. - -- ... - - .. ---- -- .. - --- ------ ---- - 1, 525. 908 
James River; water level at crossing of line between Foster and Stutsman 

conn ties . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 433 
T. 145 N., R. 65 W., S. 5; northwest corner of; iron post marked ''JMTN 

1527".-.- . ----- . ----- . --- .. -... - .. ----. -.. -.- ------ . ---- .. -- .... ----- . 1, 527. 126 
T. 145 N., R. 65 \V., S.-; ::\Iinneapolis, St. Paul and Sault Ste. Marie Rail-

road, top of rail, crossing of line between sections 5 and 6 ............. 1, 540.9 
T. 145 N., R. 65 \V., S. 20; northwest corner of; rock at section corner ..... 1, 555 
T. 145 N ., R. 65 W., S. 29; north west corner of; rock at section corner ..... 1, 565. 3 
T. 145 N., R. 65 W., S. 32; northwest corner of; rock at section corner ..... 1, 571.8 
T.145 N., R. 65 \V., S. 32; southwest corner of; iron post marked "J::\ITN 

1569".- - --- .. - -- ... - - - .. - ---- - . - - . - -. - - -... - -- . -- ... - -- - --- --- . . . . . . . . 1, 569. 172 
T.146 N., R. 62 \V., S. 6; northwest corner of; iron post marked "JMTN 

1475" .............................. ---··· ·--- ......................... 1, 474.761 
T. 146 N., R. 62 \V., S. 7; northwest corner of; rock at road crossing ....... 1, 495.4 
T. 146 N., R. 62 \V., S.18; northwest corner of (ground) ................... 1, 500 
T.l46 N., R. 62 W., S. 18; i corner, west side of ........................... 1, 500.9 
T.146 N., R. 62 \V., S.19; southeast corner of (ground) ................... 1, 497 
T. 146 X., R. 62 W., S. 31; northwest corner of (ground) ................... 1, 499 
T. 146 X., R. 63 \V., S. 2; northwest corner of; rock at road crossing ....... 1, 497. 7 
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Feet. 
T. 146 N., R. 63 W., S. 3; northwest corner of (ground) .................... 1, 502 
T.146 N., R. 63 W., S. 4; northwest corner of (grouncl) .................... 1, 505 
T. 146 N., R. 63 ,V., S. 5; near northwest corner of ..................... _ .. 1, 520 
T.146 N., R. 63 vV., S. 6; northwest corner of; iron post marked '' JMTN 

1497 ,, ...... -- ... ---- ... --: . . ---- .. ----- . ---- ..... - ...... ----- ---- --.. . 1, 497. 127 
T. 146 N., R. 63 vV., S. 18; northwest corner of; rock at road crossing ... _ .. 1, 513. 1 
T.146 N., R. 63 vV., S. 30; northwest corner of; rock at road crossing ...... 1, 543.9 
'1'.146 N., R. 64 ,V., S. 6; northwest corner of; iron post marked "JMTN 

1578" ... - --- ..... - . - .. - - .... ---- --- --- . --- --- .. -- - ........ - --- .. - ... - . 1, 578. 112 
T.l46 N., R. 64 ,V., S. 7; northwest corner of (ground) ................ __ .. 1, 524 
T. 146 N ., R. 64 ,V., S. 30 ~ northwest corner of (ground) ................... 1, 526 
T. 146 N., R. 64 vV., S. 31; northwest corner of (gronnd) ................... 1, 523 
T. 146 N., R. 65 ,V., S. 1; northwest corner of (gronnd) ..... _ .............. 1, 574 
T. 146 N., R. 65 vV., S. 3; northwest corner of (ground) .................... 1, 530 
T. 146 N., R. 65 ·w., S. 4; northwest corner of; rock at road crossing ...... 1, 527.4 
T.146N.,R.65vV.,S.5; northwest corner of; iron post marked "JMTN 

1521"- -- .. - - -- ... - .... - - • - .. - - - - .. - --- ... - - ... -- -- ... - --- . - . - --- - . - - . . 1, 520. 948 
T.146 N., R. 65 W., S. 8; northwest corner of (ground) .................... 1, 525 
T. "146 N., R. 65 W., S. 17; northwest corner of (ground) ................ _ .. 1, 522 
T. 146 N., R. 65 vV., S. 20; northwest corner of (ground) ................... 1, 521 
T.146 N., R. 65 W., S. 29; northwest corner of; rock at section corner ..... 1, 523.2 

WYOMING. 

LARAMIE COUNTY. 

PATRICK AND HARTVILLE QUADRANGLE8. 

The elevations in the following list are based on the bench mark 
established in the season of 189G at Cheyenne-a bronze tablet on the 
top step in front of the State capitol building, marked 6101. (See 
Eighteenth Annual Report, Part I, p. 348.) 

.. A.ll bench marks set during the current season were marked '~ CHYN" 
in addition to the figures of elevation. 

The leveling was done by Mr. M. C. McFarlane, levelman, under the 
geueral direction of Mr. John H. Reushawe, geographer. 

Feet. 
T. 21 N., R. 60 vV., S. 6; top of rock f corner, north side of .................. 4, 201. 1 
T. 21 N., R. 60 W., S. 6; top of rock northeast corner of. .................. 4, 202. 6 
T. 21 N., R. 60 W., S. 5; top of rock northeast corner of ................... 4, 213.4 
T. 21 N., R. 60 W., S. 4; top of rock f corner, north side of. ............... 4, 225 
T. 21 N., R. 60 W., S. 4; top of rock northeast corner of ................... 4, 212. 7 
T. 21 N., R. 60 vV., S. 3; top of rock f corner, north side of ................ 4, 240.5 
T. 21 N., R. 60 vV., S. 3; northeast corner of; boundary line between Wyo-

ming and Nebraska; iron post marked" CHYN 4256'' .................. 4, 256.210 
T. 21 N., R. 60 W.; northwest corner of. .................................. 4, 339.5 
T. 21 N.: R. 61 w·.; S. 6; top off corner rock, north side of. ............... 4, 342. 3 
T. 21 N., R. 61 vV.; S. 6; top of rock northeas.t corner of ... __ ........ ___ .. 4, 351. 6 
T. 21 N., R. 61 W.; S. 5; top of rock f corner, north side of. .............. 4, 349. 7 
T. 21 N., R. 61 W.; S. 5; top of rock northeast corner of. ................. 4, 337. 5 
T. 21 N., R. 61 vV.; S. 4; top of rock f corner, north side of ............... 4, 331.8 
T. 21 N., R. 61 W.; S. 4; nortlleast corner of; iron post marked "CHYN 
431~" .... ------ ...... -----· ............................................ 4,318.090 

'1'. 21 N., R. 62 \V. S. 1; f corner, north side of (ground) ..... ~ ............ 4, 289 
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Feet. 
T. 21 N., R. 62 "\V., S. 1; top of rock northwest corner of. ___ . ____ .. __ .... _ 4, 307.7 
T .. 21 N., R. 62 '\V., S. 2; top of rock t corner, north side of._._ . ____ .. ____ . 4, 315. 7 
T. 21 N., R. 62 W., S. 2; top of rock northwest corner of. ___ ._ ....... _._ .. 4-, 332.6 
T. 21 N., R. 62 '\V., 8. 3; top of rock t corne1·, north side of .. ___ .... ___ ... _ 4, 326. 8 
T. 21 N., R. 62 '.V., 8. 3; northwest corner of; iron post marked "CllYN 

4338 " ... --- .. --- -. -- ... ----- . -- -- . ----- .......... - . -- .. -.... - ..... - . . . 4, 338. 346 
T. 21 N., R. 62 W., 8. 4; top of rock t corner, north side of .. __ ... _._ ...... 4, 375. 1 
T. 21 N., R. 62 W., 8. 3; top of rock t corner, north side of ........ _ ....... 4, 303 
T. 21 N., R. 62 W., 8. 3; top of rock northeast corner of ... __ .......... _ ... 4, 250. 9 
'1'. 21 N., R. 62 W., 8. 2; top of rock t corner, north side of ..... _. __ ... _ .... 4, 224 
T. 21 N., R. 62 W., 8. 2; top ·of rock northeast corner of ................ _ .. 4, 250.6 
T. 21 N., R. 62 W., 8. 1; top of rock t corner, north side of. .. _ .. _ ..... _ ... 4, 251.5 
T. 21 N ., R. 62 W.; northeast corner of; iron post marked "CHYN 4225" .. 4, 224. 864 
T. 21 N., H, 62 \V., 8.4; top of rock northwest corner of._ ...... _ .... ___ .. 4, 396.3 
T. 21 N., R. 62 \V., 8. 5; top of rock t corner, north side of. .... _ ...... ___ .. 4, 402.6 
T. 21 N., R. 62 \V., 8. 5; top of rock northwest corner of. ___ .............. 4, 377. 1 
T. 21 N., R. 62 vV., 8. 6; northwest corner of; iron post marked "CHYN 

4430"----- ..... --.- . - ... --- . --- .. -- . ----- ....• ---- .. ----- -......... -. . 4, 430. 068 
T. 21 N., R. 63 W., 8.1; t corner north side of ................ __ .......... 4, 438.3 
T. 21 N., R. 63 W., 8.1; top of rock northwest corner of ....... _ .......... 4, 425.4 
T. 21 N., R. 63 W., 8. 2; top of rock t corner, north side of .. _ .... _ .. _ .... _ 4, 458.4 
T. 21 N., R. 63 vV., S. 2; top of rock northwest corner of._._ ... ____ .. __ ... 4, 449.4 
T. 21 N., R. 63 W., 8. 3; top of rock t corner, north side of. ... ___ ._ .... __ . 4, 416.8 
T. 21 N., R. 63 W., 8. 3; northwest corner of; iron post marked "CHYN 

.J. 430".-- .. - - -- .. - - --. ·.- . --- -.-- - -- . -- -. -. --- .. -- -- .. - -- -... -...... -- . . 4, 430. 189 
T. 21 N., R. 63 '\V., 8. 4; top of rock t corner, north side of._ .... _ ......... 4, 479 
T. 21 N., R. 63 \V., 8. 4; top of rock northwest corner of.. ___ .. _. __ ... ____ 4, 499. 5 
T. 21 N., R. 63 W., 8. 5; top of rock t corner, north side of._ ..... ___ ... _ .. 4, 542. 4 
T. 21 N., R. 63 W., 8. 5; top of rock northwest corner of. __ ...... _ ... _ .... 4, 496. 1 
T. 21 N., R. 63 W., 8. 6; top of rock t corner, north side of. ___ .. _ .... __ .. 4, 485.2 
T. 21 N., R. 63 W., S. 6; northwest corner of; iron p.ost marked "CHYN 

4515" ..... --- . ----- . ---.- . -.-.- --.-.- ---- •.. --- ... -.- . - ... -.- ---. -.-- . 4, 515. 283 
T. 22 N., R. 63 W., 8. 31; top of rock :l corner, west side of .. _ .. _ .......... 4, 494.6 
T. 22 N., R. 63 ·w., 8. 31; top of rock north west corner of .. ___ ..... _ .. _. _ .. 4, 484.6 
T. 22 N., R. 63 W., 8. 30; top of rock :l corner, west side of ...... ·----· .... 4, 462 
T. 22 N ., R. 63 \V., 8. 30; top of rock north west corner of.._ .... _. _ .... __ .. 4, 432 
T. 22 N., R. 63 vV., 8.19; top of rock t corner, west siil.e of ................ 4, 472.1 
T. 22 N., R. 63 vV., 8.19; northwest corner of; iron post marked "CHYN 

4484" .. - - - -- .. - - - .. -- •. - . - . -- .. - --.- . -- .. -.--- . - - -- .. - -.-- . -.. -... - - . . 4, 483. 771 
T. 22 N., R. 63 \V., 8.18; top of rock t corner, west side of ......... ___ .... 4, 561.2 
T. 22 N., R. 63 '\V., 8.18; tO}) of rock northwest corner of- ... _ .. _ ..... _._. 4, 529.9 
T. 22 N., R. 63 '\V., 8. 7; top of rock t corner, west side of ..... __ ..... _ .... 4, 513. 1 

· T. 22 N., R. 63 '\V., 8. 7; top of rock northwest corner of ..... _ ...... _ ..... 4, 4-47.6 
T. 22 N., R. 63 vV., S. 6; top of rock t corner, west side of ... __ .. _. ___ .. _ .. 4, 445. 3 
T. 22 N., R. 63 W., 8. 6; northwest corner of; iron post marked "CHYN 

4420" .. ---- ... ---- . ---- .. -.- . --- •... ---. -- .. --- ••.. -.•. -.- .• --- .. ----- 4, 41~1. 851 
T. 23 N., R.62 W., 8.6; northweflt corner of; iron post marked "CHYX 

4201 :' .. - -- .. - ---. -- - - .... - - - ... - - -- . - - -- ... -.. - - - -. -- . - ... - - -- .. - . -.. . 4, 201:253 
T. 23 N., H. 62 \V., S. 5; north west corner of (ground) ... _ ..... _ .... __ ..... 4, 190 
T. 23 ~ ., R. 62 vV., S. 5; top of rock l- corner, north side of ... __ ... __ .... _. 4, 205. 1 
T. 23 N., R. 62 \V., S. 4; top of rock northwest corner of._. __ ..... _ ... ___ . 4, 190.5 
T. 23 N., R. 62 \V., 8. 4; top of rock t corner, north side of .. _ ...... _ ..... _ 4, 181.6 
T.23N.,R.62W.,8.3; northwest corner of; iron post marked "CHYN 

4177".-. - . - - -.- .. - - - .... - - .... - ... - . - . - - -- ... - . - .... - -- . -.- . ----. - . . . . 4, 176. 845 
T. 23 X., R. 63 W., 8. 31; :l corner, west side of (ground) ... -........... _ .. 4, 4H 
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Feet. 
T. 23 X., R. 63 "\V., S. 6; top of rock t corner, north side of ................ 4, 274. 1 
T. 23 N., R. 63 \V., S. 5; top of rock t corner, north side of ................ 4, 252. 6 
T. 23 N., R. 63 \V., S. 4; top of rock northwest corner of .................. 4, 250. 3 
T. 23 N., R. 63 W., S. 4; top of rock t corner, north side of ................ 4, 255.2 
T. 23 N., R. 63 \V., S. 3; northwest corner of; iron post marked "CHYN 

4257" ........................... - ---. -. - - ... ---- ... - -- .......... - . -.. . 4, 257. 411 
T. 23 N., R. 63 vV., S. 2; top of rock northwest corner of .................. 4, 243. 9 
T. 23 N., R. 63 W., 8.1; top of rock northwest corner of .................. 4-,215.3 
T. 23 N., R. 63 W., S.1; top of rock t corner, north side of ........ _ ........ 4, 209.7 
T. 23 N., R. 63 vV., S. 31; northwest corner of (gronnd) .................. 4,361 
T. 23 N., R. 63 \V., S. 30; top of rock t corner, west side of .............. 4, 354.8 
T. 23 N., R. 63 \V., S. 30; top of rock northwest corner of. ............... 4, 34-3 
T. 23 N., R. 63 \V., S. 19; top of rock t corner, west side of .............. 4, 331. 1 
T. 23 N., R. 63 W ., S. 19; northwest corner of; iron post marked "CHYN 

4315 '' .. -- .... - .... ~--- ... -- ... ----- . ---- .. -.--- ---- . --. ---- . ----- . --.- 4, 315. 430 
T. 23 N., R. 63 \V., S. 18; top of rock t corner, west side of .............. 4-,291. 3 
'1'. 23 N., R. 63 \V., S. 18; top of rock northwest corner of. ............... 4, 314.3 
T. 23 N., R. 63 W., S. 7; top of rock -t corner, west side of ............... 4, 202. 1 
T. 23 N., R 63 vV., S. 7; top of rock northwest corner of. ... ····---------- 4,249.5 
T. 23 N., R. 63 \V., S. 6; top of rock t corner, west side of ............... 4, 269. 3 
T. 23 N., R. 63 \V., S. 6; northwest comer of; iron post marked "CHYN 

4309)). - - -- ................ - -. - .... -.-. - ---- . - . - . - . - - - - .. - .. - --. . . . . . . . 4, 309. 393 
'f. 23 N., R. 64 vV., S. 1; top of rock t corner, north side of ....... _ ...... 4, 335. 6 
T. 23 N., R. 64 \V., S. 1; top of rock northwest corner of. ... _ ............ 4, 302.5 
T. 23 N., R. 64 \V., S. 2; top of rock t corner, north side of .............. 4,314.5 
T. 23 N., R. 64 \V., S. 2; top of rock northwest corner of ... _ ..... _ ...... 4, 383. 2 
T. 23 N., R. 6± \V., S. 3; top of rock -t corner, north side of. ............. 4, 360. 2 
T. 23 N., R. 64 \V., S. 3; northwest corner of; iron post marked "CHYN 

4360" .. ---- .. -- ---- .. - .. --- ------ . -.------ ... --- .. --- -.-- -- .... --.---- 4, 359. 667 
T. 23 N., R,. 64 vV., S. 4; top of rock t corner, north side of. .............. 4, 355.5 
1'. 23 N., R. 64 W., S. 4; top of rock northwest corner of. .. _ ...... _ ...... 4-,367. 9 
T. 23 N., R. 64 vV., S. 5; top of rock t corner, north side of ............... 4, 393.2 
'1'. 23 N., R. 64 W., S. 5; northwest corner of (ground) ..... ---- .......... 4,391 
T. 23 N., R. 64 W., S. 6; top of rock t corner, north side of .... ------ .... 4; 3~6. 5 
T. 23 N., R. 64 vV., S. 6; northwest corner of; iron post marked "CHYN 

4403". - - - - .... - ... -- - - ... :- --- --- -- ..... ---- - .. - .. - --- -........ - . . . . . . 4, 402. 585 
T. 23 N., R. 65 vV., S. 1; top of rock -t corner, north side of .. __ ........... 4, 424. 6 
T. 23 N., R. 65 \V., S. 1; top of rock northwest corner of .. _ .............. 4, 442. 6 
T. 23 N., R. 65 vV., S. 2; top of rock t corner, north side of. ..... ---- .... 4,468.6 
T. 23 N., R. 65 \V., S. 2; northwest corner of(gronnd)---- ............... 4-,500 
T. 23 N., R. 65 vV., S. 3; -t corner, north side of (ground) .. _ ............. 4, 534 
T. 23 N., R. 65 \V., S. 3; northwest corner of; iron post marked "CHYN 

4599" ...... -- -- .. -. : - ..... -..... - . -.- .. - ...... - - .. - - ... -. - ... - . - .. -... 4, 598. 810 
T.24N.,R.62vV.,S.6; northwest corner of; iron post marked "CHYN 

4228".- - - ---. --.- -- -- .. - - - . - - --- - - -.......... - ..... - - .. -- - --- . -- - ... - . 4, 228. 215 
T. 24 N., R. 62 \V., S. 6; top of rock t corner, north side of ................ 4, 24~. 5 
T.24 N., R.62 W., S.5; top of rock northwest corner of .................. 4,225. 8 
T. 24 N., R 62 vV., S. 4; top of rock northwest corner of ..... _ ............ 4, 165. ·1 
T. 24 N., R. 62 \V., S. 4; top of rock -t corner, north side of._._ .. _ ...... _ .. 4, 143. 6 
T. 24 N., R. 62 \V., S. 3; northwest corner of; iron post marked u CHYN 

4133". ---- ...... ---. --- ... ---- ....... -- ..... --- -·-. -·- ..... -.--- ........ 4, 133.486 
T. 24 N., R. 63 \V., S. 3; top of rock t corner, north side of. ___ ............ 4, 4-U. 5 
T. 24 N., R. 63 \V., S. 2; top of rock northwest corner of .................. 4, 370.9 
T. 24 X., R. 63 \V., S. 2; top of rock t corner, north side of. ........ _ ...... 4, 317 
T. 24 :N., R. 63 \V., S.l; northwest corner of (ground) ......... _ .......... 4, 290 
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Feet. 
T. 24 N., R. 63 ·w., 8. 1; top of rock t corner, north side of. ............... 4, 251. 9 
T. 24 N., R. 63 ,V., 8. 6; t corner, north side of (ground) .................. 4, 723 
T. 24 N., R. 63 W., 8. 5; top of rock northwest corner of .................. 4, 692. 5 
T. 24 N., R. 63 \V., 8. 5; top of rock t corner, north side of ................ 4, 578 
T. 24 N., R. 63 W., 8. 4; top of rock northwest corner of .................. 4, 606. 9 
T. 24 N., R. 63 ,V., 8. 4; top of rock t corner, north side of ................ 4, 454. 3 
T. 24 N., R. 63 \V., 8. 3; northwest corner of; iron post marked "CHYN 

44<13" ..••......•..•........ - - ...... - ........... - ... - - - . . . . . . . . . • . . . . . . 4, 443. 481 
T. 24 N ., R. 63 "r., 8. 31; top of rock t corner, west side of.... .. . .. . . . . . .. 4, 298. 5 
T. 2{ N., R. 63 \V., 8. 31; top of rock northwest corner of_ ............. _ .. 4, 276.3 
T. 24 N., R. 63 W., S. 30; top of rock i corner, west side of ................ 4, 287.2 
T. 24 N., R. 63 W., 8.19; t corner west side of (ground) ................... 4, 315 
T. 24 N., R. 63 ,V., 8. 19; northwest corner of; iron })OSt marked. "CHYN 

4346" ....•........ -•.... -- ......... - ..........• - ... - -- ... - - . . . . . . . . . . . 4, 346. 691 
T. 24 N., R. 63 ,V., S.18; top of rock northwest corner of .................. 4, 382.8 
T. 24 N., R. 63 VI., 8. 7; top of rock northwest corner of .. _ ................ 4, 498.1 
T. 24 N., R. 63 vV., 8. 6; top of rock t corner, west side of ...... o••· ••••••• 4, 540.7 
T. 24 N., R. 63 ,Y., 8. 6; northwest corner of; iron post marked "CHYN . 

4655" ... - - .. - . - - .. - . - ........ - . - ... - - ........ - - ... - - .......... - - . . . . . . 4, 655. 353 
T. 24 N., R. 64 w·., 8. 1; i corner, north side of (ground) ............. _ .... 4, 616 
T. 24 N., R. 64 ,Y., 8. 1; nortltwest corner of (ground) .......... _ ......... _ 4, 617 
T. 24 N., R. 64 W., 8. 2; top of rock northwest corner of .•................ _ 4, 575.8 
T. 24 N., R. 64 ,Y., 8. 3; t corner, north side of (ground) .... _ ....... _ ..... 4, 570 
T. 24 N., R. 64 \V., 8. 4; t corner, north side of (ground) .......... _ ... _ ... 4, 678 
T. 24 N., R. 64 \\r., 8. 4; northwest corner of; iron post marked '' CHYN 

4694" ......... - - .... - ..... - ...• - - - .... - ........ - . -. - . - -... - . - . - . . . . . . . 4, 694. 082 
T. 24 N., R. 65 ,V., 8. 2; t corner north sille of; iron post marked "CHYN 

4930" ..... --- .. - -.- ... - . - .. - - - .... - - .... - ............•... - .... - . - . . . . . 4, 930. 075 
T. 24 N., R. 65 W., 8. 2; top of rock northwest corner of ... _ ... _ .......... 4, 946.2 
T. 24 N., H. 65 W., 8. 4; top of rock northwest corner of ............. _ ... _ 4, 978. 3 
T. 24 N., R. 65 ViT., 8. 5; top of rock t corn,er, north side of .... : ___ ... _. __ . 4, 981. 9 
T. 24 N., R. 65 W., 8. 5; top of rock northwest corner of .... _ ........ _. __ . 4, 995.7 
T. 24 K., R. 65 ,V., 8. 6; t corner north side of; iron post marked "CHYN 

G032"- .... - .. -- ... -.......... - ... -.- .. - ••....• ---.--- .... - .. -- .... ~ ... 5, 031. 558 
Eagles Nest, 270 feet northeast from intersection of roads; iron post 

marked "CHYN 5011" ................................................ 5,010.668 
Old road to Laramie River (abandoned), on west side of, 650 feet south 

from crossing of Eagles Nest Creek bed; iron post marked ''CHYN 
4687 " .. - - - - - . - - . - - - .. - - - .... - - .. - . - . - - .. - -.. - .. - - - .• - .. - .•.. --....• - - . 4, 686. 640 

T. 24 N., R. 66 ·w., 8.12; t corner west side of (ground) ............. __ . __ 4, 750 
T. 24 N., R. 66 W., 8. 10; 2,800 feet southeast from northwest corner of, west 

side Chugwater road; iron post marked "CHYN 4552" ...... --~--- .... 4,551.811 
T. 24 N., R. 63 W., 8.10; south of north boundary of; bed of Chugwater 

Creek _ .................. -...................... -.-. - .... - .. -... . . . . . . 4, 523 
Wheatland depot, Cheyenne and Northern Railroad, base of rail east side 

of: iron post marked "CHYN 4 737 ". -... .. .. . . .. .. . • .. .. . • .. .. .. . . .. .. 4, 737. 402 
T. 25 X., R. 63 ,Y., 8. 30; top of rock l- corner, west side of ................ 4, 509.3 
T. 25 N., R. 63 ,Y., 8. 30; top of rock northwest corner of ................. 4, 517.6 
T. 25 N., R. 63 ,Y., 8.19; northwest corner of; iron post marked '' CHYN 

4.376" .. - - -- .. --. --- .... -. -- - -.-- -.- - -.-. -- ... - - - -- -- .. --- .. - -. -.-. --. . 4-, 376. 251 
T. 25 N ., R. 63 W., 8. 6; northwest corner of; iron post marked "CHYN 

4211" ... - .. -.-- .. --.-- . ---- .. ----- --.- --- .... - . ---- ... -.. --. -.-- . ----. 4, 211. 225 
T. 25 N., R. 63 ,Y., 8. 31; top of rock t corner, west side of ................ 4, 795.0 
T. 25 N., R. 63 W., 8. 31; northeast corner of (ground) .................... 4, 762 
T. 26 X., R. 63 \-Y., 8. 31; t corner west side of (ground) ................... 4-, 208 
T. 26 X., R. 6-l W., 8. 28; uorthwel'.t corner of, Old Fort Laramie; iron post 

marked "CHYN 4263" ................................................ 4,262.54:7 
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ROCKY ~IOUNT.AIN SECTION OF TOPOGRAPHY. 

In this section, under the direction of Mr. E. M. Douglas, geographer 
in charge, eight leveling parties were engaged at various times during 
the year in running lines of spirit levels for the control of the topo
graphic work being executed in the various localities. 

SOUTH DAKOTA; BLACK HILLS. 

CUSTER, PENNINGTON, LAWRENCE, AND MEADE COUNTIES 

DEADWOOD, HER;.\10SA, RAPID, AND IIAHNEY PEAK QUADRANGLES. 

The elevations in the following list are based on a bronze tablet set 
in the City Hall building at Dead wood and marked "4543" feet, and all 
bench marks dependent upon this datum are stamped with the letters 
"DW" The initial elevation on which this work depends is .the Fre
mont, Elkhorn and Missouri Valley Railroad Company's beneh mark 
on the water table at the north west corner of the City Hall. Based on 
tbe elevation of this bench mark-4,544. 73 feet-the elevation of the 
central datum at Deadwood is accepted as 4,543.472 feet above mean 
sea level. 

The leveling was done, under the general direction of Mr. A. F. Dun
nington, topographer, by Messrs. J. C. Barber and J. T. Stewart, level 
men, except that from Tilford to Dead wood and in the vicinity of 
Deadwood, which was done by L. F. Gottschalk, under the direction 
of W. H. Herron, topographer. 

DEADWOOD. 

Feet. 
Deadwood, city hall, north entrance, bronze tablet in stone lintel on west 

side of door marked "DW 4543" .................................. ____ 4,543.472 
Deadwood, city hall, top of water table, under window, northwest corner 

of building, 2 feet east of corner stone ... _ ............................. 4, 544. 72 
Deadwood, Fremont, Elkhorn and Missouri Valley Railroad depot, top of 

rail ............................................... __ .....•............ 4, 531. 5 
Deadwood, Smith building, portions occupied by post-office, north side of 

Deadwood avenue, east side of Deadwood Creek, bronze tablet set in 
south face of southeast corner of bnilding marked "D'V 4535" . . . . . . . . 4, 535. 241 

Deadwood, Burlington and Missouri River Railroad depot, top of west 
rail in front of ticket office ............................. _ .... _. _ ... __ .. 4, 533. 3 

DEADWOOD TO HOT SPRINGS VIA BTJRLINGTON AND MISSOURI RIVER RAILROAD. 

Plum a, t mile north of; spike in Burlington ancl Missouri River Railroad 
telegraph pole, 2t feet above ground, pole between two white posts 
marked "Pluma" and "Yard Limit" .................................. 4,674.07 

Pluma, top of end of frog of branch railroad to Le~d City . . . . . . . . . . . . . . • 4, 716. 3 
P1nma~ highway bridge over Whitewood Creek, on wagon road to Lead 

City, top of head of large bolt in foot of brace at southeast corner of 
bridge ........... _ ~ .......•............ __ ...............•....... _ ... : . 4, 720. 67 

Pluma, t mile south of; 500 feet. south of schoolhouse, on opposite side of 
road from old log cabin, spike near ground in corner fence post ..... : . . 4, 773. ~1 

Pluma, 1 mile south of; bridge No.122, 20 feet from south end, wire nai1 in 
top of east end of cap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 833. 06 
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Kirk, t mile north of; 150 feet sonth of railro:ul whistling post, 200 feet 
north of road crossing, spike 2 inches above gronml in northwest side 

Feet. 

of telegraph pole . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . .. .. .. .. . .. . 4, 904. 82 
Kirk, top of rail in front of Burlington and Missouri River Railroad 

station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-, 989. 3 
Kirk, 150 feet west of Burlington and )Jissonri River Railroad station; 45 

feet southwest of railroad tracks, 15 feet north of wagon road, BO feet 
southwest of telegraph pole, in top of north side quartzite rock 3 by 2 
feet, copper bolt mrtrked "D W 4990" ................................. _. 4, 989. 884: 

Kirk, 1t miles south of; bridge No. 118, south bent, wire naiL in top of east 
end of cap ........ _ .............................. _ ... __ ............. _. 5, 139. 23 

Kirk, 1! miles south of; bridge No.l16, south bent, wire nail in top of eaRt. 
entl of cap ........................................................ __ .. 5, 263. 99 

Kirk, 2;} miles south of; deep rock cut near stone quarry, east side of rail
road tracks, 25 feet south of north end of cut, top of small projection in 
niche on face of rock wall, 3 feet above rails._ ............... ____ ....... 5, 323. 52 

Englewood, 1;} miles north of; 60 feet south of wagon-road crossing, cross 
on a flat rock ........ __ ....... __ . __ ........... _ ..... ____ ............ _.. 5, 421. 71 

Englewood, 1 mile north of; bridge No.114, center bent, wire nail in top of 
west end of cap ....................................................... 5, 470. 26 

JiJnglewood to Rochford. 

Englewood, t mHe north of; 100 feet south of crossing of Black Hills and 
Fort Pierre Railroad over Burlington and Missouri River Railroad, 30 
feet east of Burlington and :Missouri River Railroad, large rock 15 by 15 
by 10 inches; bronze tablet in top of center mark~d "DW 5537" ....... 5, 536.986 

Englewoocl, top of rail in front of Burlington and Missouri River Railroad 
station ...................................................... __ . . . . . . . 5, 591 

Englewood, bridge No.112, center bent, wire nail in top of east end of cap. 5, 593.28 
Englewood, t mile south of; 35 feet east of track, 220 feet south of cattle 

guard, west side of center of ledge of light rock, cross on fiat stone just 
south of rock mound .............. __ ........................ ____ . __ . __ 5, 672. 75 

Englewood, i mile south of; bridge No. 111, north bent, wire nail in top of 
east end of cap .............. ~ .....•............................ _ ... _ _ _ 5, 708. 39 

Englewood, 1'\} miles south of; center of rock cut, 20 feet high on east side 
of track, 350 feet south of whistling post, cross on top of rock 2'\} feet 
a boYe tracks ..................... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 839. 43 

Englewoocl, 2! miles south of; top of frog of switch to limestone quarry .. 5, 939.2 
Englewood, 2t miles south of; 60 feet southwest from switch to limestone 

quarry, spike in southwest side of post, in angle in snow fence, 1'\} feet 
above ground_ ... _ .................................................... 5, 940. 25 

Englewood, 2~ miles south of; -} mile southeast of switch to limestone 
quarry in abandoned borrow llit; 35 feet north of track, cross on top of 
stone 5 feet long and 1-} feet high, near telegraph pole ........... _ . ___ . _ 6, 016. 07 

Dnmout, 1t miles north of; 60 feet southwest uf road crossing, 5 feet south 
of wagon roacl, 30 feet from track, spike in stt1mp ....... _ ......... ___ .. 6, 093. 69 

Dumont,! mile north of; 60 feet west of wagon-roatl crossing, 10 feet east 
ofwagon road running northandsonth~ iron postmarked "DW.6178". 6, 178.3!2 

Dumont, top of east rail, opposite frog in switch, in front of section house. 6, 148. 9 
Dumont, 1,000 feet south of; 50 feet <'ast of track at road crossiug, 10 feet 

of wagon road; spike in north side of stump near ground . _ .. _ .... _. _.. 6, 133. 85 
Dumont, 1.2 miles southeast of; 1,200 feet southeast of log house, 20 feet 

northeast of wagon road, 250 feet southwest of track; spike in top of 
large stump near bottom of clraw _ .. _ . __ ..... ___ .. ___ ..... __ ... _ ....... 6, 018. 16 

Bulldog Rancl1, about 1 mile north of; 500 feet north of abandoned saw-
mill site, 5 feet east of county ro!l.d; wire nail in root of pine tree ...... 5, 951.81 
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Bulldog Ranch, 75 feet east of track; 50 feet north west from wagon road, 
15 feet southwest of post in monml of rock, marked "U.S.L.~I. 73; '' 

283 

Feet. 

bronze tablet set in top of sm::t11 flat rock, marked "D\V. 5863 " ........ 5, 862.998 
Bulldog Ranch, 1mile south of; 15 feet southeast of bridge X o. 105, corner 

fence post between railroacl a,ml wagon road; hent drift holt in sonth-
west corner near ground .......... ___ ...... ---· .. ____ ................. 5, 760.93 

Nahant, 1 mile north of; bridge No.103, south; bent spike in top of east 
end of cap ................ ·----·---- .................................. 5, 688.89 

Nahant, 1,000 feet north of; fence post at nol'theast corner of bridge No. 
101; spike in northwest side near ground .............................. 5, 637.41 

Nahant, t mile south of; 200 feet west of track, 30 feet southwest of wagon 
road, in northwest side of rock quarry, 14 feet above wagon road; cop-
per bolt mar ked " D W, 5604" ................ __ ...... __ .. .. .. .. .. .. .. . . 5, 604. 221 

Nahant, 1.6 miles south of; west of bridge No. 98; bent nail in top of west 
end of cap, 2 feet from end ....... __ .... _ ...... _. __ ............... _.... 5, 520. 71 

Nahant, 3.3 miles south of; southwest end of tunnel, outside brace on east 
si<le of tmck; spike in top 1 foot aboYe ground . __ ..................... 5, 466. 26 

Rochford, 1.6'miles northwest of; 2,000 feet north of junction of North 
and South Rapid creeks, 240 feet north of bridge No. 92, rock cut on east 
side of track, 100 feet from south end of cut; cross on rock near ground. 5, ?81. 68 

Rochford, 1.2 miles west of; junction of North and South Hapid creeks, 
200 feet west of track, 10 feet north of wagon road, 40 feet southeast of 

· stream, rock 7 by 7 by 6 feet; small cross on north side 2-g. feet above 
ground .... _ ..... _ ..... _ ........... _ ..... _ ..... __ ......... _ ....... _ ... 5, 361. 38 

Rochford, 3,000 feet west of; 30 feet east of road crossing, cattle guard 
on north side of track; spike in top of center post a few inches above 
top of rail .. ___ ........................... __ ..... _.. . . . . . . . . . . . . . . . . . . 5, 328. 13 

Rochford, west end of town; county roa<l crossin~; cattle guard on south 
side of track, 40 feet east of road; wire nail in top of center post, 200 
feet west of bridge No. 89 ................................ ---- .......... 5, 276.66 

Rocbford, west end of town; 30 feet north of junction of road along north 
bank of Hapitl Creek with road from Hill City; rock outcrop on point 
about 22 feet above track, 2 feet south of rock mound; copper bolt 
marked" D,V. 5299" ............... --.- ... -- ..... -- ................ ---· 5, 299.008 

Rochford rai1road station, 300 feet west of; 10 feet north of track, 15 feet 
northeast of northeast corner of planking in road crossing, 1 foot from 
small mound of rock; projection in face of rock cut 1 foot aboYe ground .. 5, 227.64 

Rochford station, 300 feet west of; top of rail, county road crossing ... _.. 5, 227. 2 

Rochford to Hill Oitu. 

Rochford station, 1 mile southeast of; 6 feet west of signpost marked 
"Rochford ;" wire nail· in top of "P. C." reference post.. . . .. . . . . .. . .. . 5, 153. 04. 

Rochford station, 2 miles southeast of; 100 feet north of track, 10 feet north 
of wagon road, opposite whistlmg post; wire nail in root of large pine 
tree .. __ .... - ...... -......... _.- ....... - ............... · ... - ....... --.. 5, 084. 30 

Rochford station, 3 miles southeast of; 300 feet northeast of road crossing, 
in cut 8 feet east of whistling post, north side of track; tack in top of 
"P.T." reference post ................................................ 5,031.55 

Rochford station, 3t miles southeast of; 100 feet northeast of bridge No. 
7!J, 150 feet soutbeast of fork in wagon road, 25 feet northeast of road, iu 
top of northwest one of two large slate rocks; copper bolt marked'' DW. 
4970"---.- .... -... -----. -- ... --- ... -- .... - - ... -.---. -.--- ...... -- ..... 4, 970. 038 

Rochford station, 4t miles soutbeast of; 220 feet southeast of bridge No. 
77, 8 feet southwest of track; projection in wall of rock cut U feet above 
tracks ... _ .. _ .......... __ ..... _ .... _ .... - -- - ... -- .... - ............. - . . 4, 899. 02 

Mystic, 3 miles north of; south end cf tunnel, 2 feet from west wal1; spike 
in top of nmdsill, 2 inches above ditch ............... - ................ 4, 850.98 
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Mystic, It miles northeast of; 600 feet east of mill, 100 feet south of west 
Feet. 

end of bridge No. 74, 75 feet west of wagon road on bank of Castle 
Creek; spike in root on south side of pine stump 4 feet high ...... ; .... 4, 812.81 

Mystic, 3,500 feet northeast of; 300 feet south of signpost marked '' Mys-
tic, n 40 feet west of track, 20 feet west of wagon road; wire nail in root 
of lat·ge spruce tree ................................. __ ................ 4, 828. 74 

Mystic, 1,500 feet west of sawmill near section house, 400 feet northeast of 
post-office, 100 feet northwest of wagon road, 200 feet northwest of tracks; 
rock outcrop on point, in east corner, 7 feet above foot of outcrop; cop-

. per bolt marked "DW. 4865;, .........•..................•.........•... 4, 865.325 
Mystic, lt miles southwest of; north end of tunnel, west side, spike in top 

of m ndsill, 1 t feeL east of foot of middle batter brace. . . . . . . . . . . . . . . . . . 5, 031. 49 
Mystic, 2t miles southwest of; northeast end of tunnel, 8 feet southwest 

of east corner; wire nail in top of '.' P. S." reference post ............... 5, 137. 12 
Mystic, 2.6 miles southwest of; 2,200 feet southwest of tunnel, center of 

high rock cut on east side of a 10 degree curve, 150 feet east of wagon 
road, 8 feet east of and 6 inches above tracks; spike in vertical seam in 
rock ............................................................... ·... 5, 207. 51 

Mystic, 3t miles southwest of; lt miles north of top of divide between 
Slate and Castle creeks, 15 feet west of track, 120 feet northeast of 

·wagon roau, 250 feet southeast of gate in plank fence around cow pen, 
500 feet east of house, large black stump at southeast end of cut; spike 
in east side 3 inches above ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 306. 71 

Mystic, 4t miles southwest of; north end of divide between Castle and 
Slate creeks, 3,500 feet northwest of bridge No. 68 over Slate Creek, 350 
feet south of garden patch, 15 feet east of wagon road, 30 feet west of 
track, 50 feet southwest of "P. T." post, 30 feet north of end of waste 
dump; iron post marked "DW. 5514" .....•..............• ___ ......... 5, 514. 064: 

Slate Creek, top of rail on bridge No. 68, about 50 feet above creek and 
wagon road .................. _ .. ___ ................ _ . _ . . . . . . . . . . . . . . . . 5, 4 73. 4 

Redfern, 3,000 feet north of; 150 feet southeast of log dwelling, 40 feet 
west of track; spike in north side of stump of wind-broken pine tree .. 5, 538. 99 

Redfern, 400 feet north of section house, 15 feet west of track at north 
end of cut; spike in east side of pine stump .. _ .. _ .................. _ .. 5, 623. 33 

Redfern, top of road crossing at section honsf-\ ........................... 5:631 
Redfern, 3,000 feet. south of; 50 feet south of wood road crossing west side 

of track; wire nail in top of "P. S." reference post ................. · ... 5, 623.14 
Redfern, 1 mile southeast of; 200 feet southwest of signpost marked 

"Redfern," 60 feet southwest of small bridge in wagon road; spike in 
top of large pine stump ............................................... 5, 574. 47 

Redfern, 1t miles southeast of; southeast end of group of log houses, 15 
feet northeast of track at west end of a slate waste dump; spike iu 
root of west side of pine stump . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 518. 85 

Redfern, 2.6 miles southeast of; 75 feet east of crossing of Rochford and 
Hill City wagon road, 1,000 feet north of dwelling between bridges 61 
and 62; spike in northeast side of pine tree.... . . . . . . . . . . . . . . . . . . . . . . . . 5, 435. 32 

Hill Uity, 4.3 miles northwest of; 900 feet north of bridge Xo. 60, 3,000 
feet east of county road crossing, 300 feet north of spring in meadow, 
400 feet west of hoase, 30 feet north of wagon road from Redfern to 
Hill City, in east side of rock outcrop, 10 feet above road, 3 feet north 
of sma1l rock mound; copper bolt marked "DW. 53·19" .......•........ 5, 349.106 

Hill City, 3.3 miles north west of; 600 feet west of house; wire nail in top 
of" P. S." reference post ......... ~ .................................... 5, 264.99 

Bill City, 3 miles northwest of; 200 feet east of bridge Xo. 58 over wago.u 
road, 15 feet north of road; spike in south side of telegraph pole. . . . . . . 5, 235. 23 
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Feet. 
Hill City, 2 miles northwest of;t2fl0 feet east of bridge No. 56, 12 feet south 

of wagon road; spike in northeast side of telegraph pole.... . . . . . . . . . . . 5, 125. 68 
Hill City, 1± miles northwest of; 10 feet northeast of gate in railroad fence, 

300 feet southwest of bridge on wagon road; spike in southwest side of 
telegraph pole ........................................................ 5, 054. 10 

Hill City,! mile northwest of; crossing of Hill City and Rochford wagon 
road over railroad, -v.·est cattle guard, south side track; large wire nail 
in top of small center post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 021. 97 

Hill City, 120 feet south of station; in center of south end of lawn, 2 feet 
north of fence; iron post marked "D W 4976" . . . . . . . . . . . . . . . . . . . . . . . . . 4, 976. 314 

Hil1 City, south end of town; 3,600 feet south of station, 75 feet east of 
track .. 500 feet north of switch on branch line to Coats and Cowboy, 75 
feet south of old abandoned sawmill; bronze tablet in top of white 
quartz rock, 2 by 2 feet at surface, marked "DW 5026 " ................. 5, 026. 204 

Hill City to Ouster. 

Hill City, 1.4 miles south of; northwest corner bridge No. 49; bent spike 
in fence post 1 foot below top of rail ...............•.................. 5, 057. 78 

Hill City, about 2 miles south of; cattle guard on south side of abandoned 
road crossing midway between two deep cuts 1,000 feet apart; copper 
nail in top of center post 2 feet west of and 6 inches above track ........ 5, 097.34 

Hill City, 2.4 miles south of; cattle guard on south side of road crossing; 
bent copper nail in center post 2 feet west of and a few inches above 
track ..........................•......... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 117. 68 

Lumber Spur, 6 feet south of switch stand; northeast corner of brhlge No. 
44; spike jn west side of fence post 10 feet above stream ............... 5, 176.74 

Hill City, 4 miles south of; 1 mile southwest of switch at Lumber Spur, 
470 feet northeast of crossing of Hill City and Custer wagon road, 235 
feet southwest of southwest end of bridge No. 42, 100 feet north of limit 
post between railroad sections 10 and 9, about center of rock cut, 10 feet 
west of and 6 inches abo\·e track; top of rock projecting from main wall 
of cut; copper bolt mar keel "DW 5240" ............................... 5, 240. 137 

Orrville, 2,000 feet north of; bridge No. 40, second bent from south end; 
copper nail in top of west end of cap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 304. 84 

Orrville; 25 feet northwest of track, 25 feet west of mail-bag catcher stand, 
60 feet north of switch stand at north end of siding point marked *on 
top of fiat bowlder east of small rock mound ........................... 5, 336.91 

Orrville; 2,500 feet south of sawmiJl, 200 feet southeast of junction of 
Spring and Tenderfoot creeks, 250 feet south of crossing of Hill City 
and Custer wagon road, 100 feet west of bridge No. 37; copper nai1 in 
north side of pine tree, near ground ................................... 5, 364. 90 

Orrville, 1.6 miles south of; 350 feet north of bridge No. 35; copper nail 
in top of "P. C."post ................................................ 5,505.93 

Orrville, 2 miles south of; 1,400 feet south of bridge No. 34, 500 feet east 
of abandoned sawmill site, 1,000 feet east of Hill City and Custer wagon 
road, 25 feet southeast of timber road crossing, 10 feet east of and 1 foot 
above track; copper nail in root southwest side of large pine stump ... 5, 591.16 

Custer, 6 miles northwest of; 1,000 feet north of tin mine, 500 feet north
east of Tenderfoot Springs, long rock cut in curve on east side of track, 
white quartz rock 2 by 2 foot face on top of south end of cut; copper 
bolt in top, marked" DW 5696" .........•.. ~ ..........•............... 5, 695. 853 

Custer, i'5 miles northwest of; north end of cut on top of divide between 
Orrville and Custer, 60 feet southeast of county road crossing (Hill 
City-Custer); spike in west side of telegraph pole, t foot above ground. 5, 825. 06 
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Berne Siding; 200 feet southeast of northwest switcp stand, 40 feet south
east ofroad crossing; spike in north side of telegraph pole, 3feet above 

Feet. 

track ................ - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 854. 51 
Custer, 3} miles northwest of; 250 feet north of crossiug of Hill City and 

Custer wa.gon road, 50 feet east of road, in c~~nter of quartz outcrop, 1 
foot south of loose rock mound; bronze tablet in top of rock, 2 by 2 
foot surface, marked "D"\V5749" ...................................... 5, 749. 320 

Custer, 2 miles north of; 1,000 feet southwest of abandoned sawmill site, 
100 feet north of north end cut; copper nail in top of white "P. S." ref-
erence post ....... ___ ................................ _ ................ 5, 540. 69 

Custer, 1-} miles north of; northwest corner bridge No. 29; spike in fence 
post .... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 439. 27 

Custer; water tank, north bent of support; copper nail in top of west end 
of sill, 2 feet above ground ............................................ 5, 303. 21 

Custer; top of rail main track in front of ticket office ................... 5, 303. 
Custer; 950 feet southwest of station, 440 feet south of track, 500 feet east 

of axle-grease factory, north side of group of rocks, 5 feet east of large 
blazed pine tree, 1 foot north of rock mound; bronze tablet in top of 
rock, 5 by 5 foot surface, 5 feet high on lower side, marked "DvV 5322". 5, 322.265 

Custer to Pringle. 

Custer, 1.2 miles south of; 100 feet east of track on iuside of curve, on 
opposite side of track from large jagged rock, pine tree at west end of 
rock ledge; copper nail in root on west side of tree .................... 5, 373, 43 

Custer, 1.8 miles south of; 900 feet south of log house, north of yellowish 
brown bouse, 20 feet west of white reference post marked" P. S. 100," 
north end of large rock in cut on west side of track, *chiseled around 
point .................. ____ . ____ ................................... _.. 5, 425. 19 

Custer, 2.3 miles south of; crossing Custer and Pringle wagon road over 
railroad, cattle gua.rd south side of wagon road, east side of railroad; 
spike in small post at south end, 2 feet from and 3 inches below rail. ___ 5, 474. 16 

Custer, 2.7 miles south of; t mile south of top of divitle, 81 feet northeast 
of Custer and Pringle road crossing over railroad, 800 feet north of log 
house, 25 feet east of wagon road, 2 feet southwest of rock mound; cop-
per bolt in rock 4 by 10 by 2 feet high, marked "DW 5469" ....... ___ .. 5, 469.252 

Custer, 3.7 miles sonth of; 2,000 feet south of abandoned sa.wmill site. at 
county-road crossing, 200 feet north of farm-road crossing, 100 feet east 
of large rock (50 feet high) on northwest side of railroad; copper nail in 
top of railroad reference post ("P. S. 6°") on southeast side of track._ .. 5, 397.41 

Mayo, 1?!- miles north of; road crossing a.t small settlement, cattle guard. 
north side of wagon road, west side of track; copper nail in top of small 
oak center post, about level with and 2 feet from rail ... __ .. _ ..... _____ 5, 267.53 

Mayo; 175 feet north of railroad section house, 7:'l fee.t northeast of road 
erossing, rock 100 by 30 feet, 25 feet high, near southwest corner, 6 feet 
above ground; copper bolt mar keel '' DW 5190" ..... _ ......... _ ... __ .. 5

1 
190.082 

Ma.yo, 1mile south of; 50 feet northeast of north corner bridge No. 16; spike 
in east side of corner fence post, 1 foot aboYe ground ...•...... _ .... _ .. 5, 111. 73 

Pringle, about 3 miles north of; Custer and Pringle road crossing over 
railroad, 40 feet south of road, 50 feet east of track; spike in north side 
of fence post, 3 inches above groumL. _ ........... ___ .. _ .... _ ..... ____ . 5, 078.90 

Pringle, 2 miles north of; 100 feet north of farm-road crossing, 500 feet 
southeast of barn, with weather ''ane; spike in east side of telegraph 
pole, 4 inches above ground ..... _ ... __ ...... _ ................. _ .... __ . _ J., 957.78 

Pringle, 1 mile north of; 100 feet southeast of bridge No. 14, 50 feet east 
of fa.rm-road crossing; spike in east side of telegraph pole 4 inches above 
ground . . . . . . . . . . . . . .......... __ ................. _ ... __ .............. J., 917.54 



TRIANGULATION AND SPIRIT LEVELING. 

Pringle; 3,000 feet northeast Qf station, 300 feet south of Custer and Hot 
Springs road crossing over railrO<Lll, 250 feet north of whistling post 
marked "Pringle," 30 feet west of track, rock 100 by 30 feet, 20 feet high, 
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Feet. 

in Ronth side, 4 feet above ground; copper bolt marked "DW 4-879" .... 4, 878.955 
Pringle; top of rail main track, in front of ticket office .................. 4, 879 
Pringle; 1,100 feet southwest of station, ca,ttle guard 70 feet southwest of 

roafl crossing; copper nail in top of small center post, 2 feet southeast of . 
antl a few inches above raiL ..............................••.......•... 4, 885. 39 

Pringle to JJiinnekahta. 

Pringle, 1mile southwest of; 40 feet south of roatl crossing ncar top of 
divide, 3 feet 11ortheast of telegraph pole, point on southwest corner of 
limestone rock marked -:Q- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 950. 49 

Loring siding, 6,000 feet north of north switch stand, 180 feet west of 
crossing Pringle imd Minnekabta road, 280 feet northwest of bridge No. 
11, limestone rock 20 by 15 feet, 5 feet high, 15 feet northwest of pine 
tree; copper bolt in top, 3 feet from northwest corner marked "D'V 
•4697 ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 697. 125 

Loring siding, 90 feet southeast of south switch stand, 50 feet northeast of 
county road crossing; spike in northeast side of telegraph pole, 4 inches 
above ground . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 4, 680. 11 

Loring siding, about 1mile south of; near north end of deep cut on top of 
divide, 50 feet northeast of cattle guard; spike in north side of corner 
fence post, 8 inches above grouml...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 829. 30 

Argyle, top of rail in front of section lwuse .............................. 4, 793. 8 
Argyle, 1,550 feet southwest of section bouse, 30 feet east of track, near 

north end of small cut, southeast end of sandstone rock 8 by 3 feet; cop. 
per bolt, 2 inches above ground, marked "D W 479R" . . . . . . . . . . . . . . . . . . 4, 798. 260 

Argyle, 2 miles southwest of; 200 feet southeast of south end of a long 
line of snow fences, north of fill at heacl of gulch running southeast; 
spike in east side of telegraph pole .................................... 4, 672~ 52 

Ivanhoe siding, 1-Q- miles east of; 100 feet southeast of road crossing; spike 
in north side of telegraph pole, 3 inches above ground ................. 4, 569. 40 

Ivanhoe siding, 2,000 feet northeast of; 60 feet southeast of crossing of 
Pringle and Mmnekahta road, 10 feet northeast of corner fence post; 
iron post marked "DW 4443" .......................................... 4,443.194 

Minnelmhta, 2-Q- miles north of; 50 feet northeast of cattle guard at north 
end of long tangent; spike in northeast side of corner fence post, 1 foot 
above ground ..... : .............•..................................... 4, 326. 22 

Minnekahta, about 1mile north of; 40 feet east of road crossing at north 
enu of series of snow fences; spike in south side of telegraph pole, 1 foot 
above ground . . . . . . . . . . . . . . . . . . . ...................................... 4, 237. 96 

Mianekahta, top of rail in front of station .........••........•.•...•.••.. 4, 161. 4 

1Iinnekahta to Hot Springs. 

Minnekahta, 800 feet northeast of station, 100 feet northeast of switch 
stand at east end of Y, 50 feet north of track, 5 feet southeast of corner 
fence post; iron post marked "DW 4159" ............ ···-·· ............ 4,159.163 

Minnekahta, 1.6 miles east of; cattle guard east siue of road crossing, south 
side of railroad; copper nail in top of small center post ................ 4, 143.35 

l\finnekahta, 3-Q- miles east of; 850 feet east of road crossing, 40 feet north 
of track, 16 feet east of north-and-south wire fence; iron post marked 
"D vV 4061".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 061. 107 

l\finnekn.hta, 4! miles east of; cattle guard on east side of road crossing, 
south side of track; copper nail in top of small oak center post ........ 4, 022. 13 
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Minnekahta, about 5 miles east of; south side of road crossing at west end 
long snow.fence; spike in south side of east gate post, 6 inches above 

Feet. 

ground . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 987. 49 
Erskine siding, about 1mile west of; cattle guard southwest side of road 

crossing southeast side of track; copper nail in top of small center post. 3, 911. 79 
Erskine siding; top of rail, road crossing at platform .................... 3, 815. 2 
Erskine siding, 2,500 feet northeast of; 150 feet northwest of crossing Min

nekahta and Hot Springs road, near bridge No.5, 30 feet north of wagon 
road at nearest point, 2 feet south of rock mound; copper bolt in top of 
south corner of limestone ledge marked "DW 3794" ...........•...... 3, 794. 185 

Erskine siding, 1.6 miles east of; 40 feet northwest of crossing of Erskine 
and Hot Springs road; spike in north sine of corner fence post, 1 foot 
above ground ......................................................... 3, 741.40 

Hot Springs, about 4 miles west of; 30 feet northeast of crossing of Erskine 
and Hot Springs road; spike in north side of corner fence post, 9 inches 
above ground. . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 699. 96 

Hot Springs, 2.8 miles west of; 220 feet east of bridge No.7, cattle guard 
east sido of road crossing, south of track; copper nail in top of small 
center post ....•.................................... ~ ................. 3, €5 7. 31 

Hot Springs, 1.8 miles west of; 60 feet west of road crossing, near small 
brown house; spike in south side of corner fence post, 2 inches above 
ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 590. 78 

Hot Springs, 1 mile west of; 30 feet west of road crossing, 2 feet south of 
track; copper nail in top of center post ................... _ ........•••• 3, 521. 47 

Hot Springs, county court-house, south entrance, 2i feet east of steps, 2i 
feet above ground; bronze tablet in vertical face of wall marked "DvV 
3462 ".- .... - -.- .. - . --- ... - ... ---- ... - .. - .... - ... -.--- ..... - .. -.. -.- . . . . 3, 462. 169 

Hot Sprin.gs, top of rail in front of Union Depot. . . . . . . . . . . . . . . . . . . . . . . . . 3, 443. 4 

HOT SPRINGS, VIA BUFI!'ALO GAP, TO WHITEWOOD; FRE!I.IONT, ELKHORN AND MISSOURI 

VALLEY RAILROAD. 

Hot Spring& to Buffalo Gap. 

Hot Springs, top of rail in front of station ............................... 3, 427.8 
Hot Springs, 400 feet south of old station, 100 feet west of main track; 

spike in west side of telegraph pole, 3 inches above ground ............ 3, 425. 39 
Hot Springs, 3, 500 feet southeast of old station, 60 feet northwest of roa<l 

crossing; spike, 6 inches above ground, in south side of large telegraph 
pole near corner of fence...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 399. 16 

Hot Springs, '' Ohl Town," 130 feet north of station; spike in northeast side 
of telegraph pole . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . . . . . . . . 3, 386. 15 

Hot Springs, 1.8 mile east of; t mile east of large water wheel 15 feet 
north of cattleguard; spike in north side of white fence post .......... 3, 347.10 

Hot Springs: 2.3 miles southeast of; 100 feet southwest of track, 300 feet 

south of bridge ( H2:·), 150 feet southwest of wagon road, sandstone 

rock 20 by 10 feet, 4 feet high; copper bolt in northeast end, marked 
"D\V 3313" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 31B. 350 

Evans Quarry, 1 mile west of; 75 feet east of county road crossing, 8 feet 
north of cattle guard; spike in north side of white fence post, 4 inches 
above ground. . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 265. 25 

Evans Quarry, 450 feet north of post-office, 200 feet north of fall in Fall 

River, 550 feet east of bridge (Hi f·), 50 feet north of and about 15 feet 

above track, irregular sloping rock 10 by 3 feet, 3 feet high; copper bolt 
2 feet south of north end marked "D'V 3225" ......................... 3, 225.129 
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Evans Quarry, 1.3 miles northeast of; 250 feet northeast of road crossing, 

50 feet north of culvert (~5~·); spike in northwest side of telegraph 
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Feet. 

pole, 4 inches above gronnd ......... __ ..... --- _____ .. ___ ......... -·--. 3, 294.05 

Evans Quarry, 1.8 miles northeast of; 40 feet northwest of bridge ( Hi5S. ), 

15 feet southwest of telegraph pole, 2 fe.et south of rock mound; *on 
top of small rock, 2 by 1 foot, 1 foot ont of gronnd ..................... 3, 339.68 

E,·ans Qnarry, 2.6 miles northeast of; connty road crossing, 10 feet wes~ 
ofrailroad at cattle guard; spike in south side of white fence post---- 3, 352. in 

Buffalo Gap, 5 miles southwest of; 1,000 feet southwest of section Lonse, 60 
feet west of county roacl crossing, 25 feet southeast of northeast end 'of 
snow fence; iron post mnrked '' D\V 3315" ............................ 3, 315. 302 

Buffalo Gap, abont4-milessonthwestof; 40feetsonth Qfmileboard (H4 S.); 

spike in west side of telegraph pole, 6 inches above ground ....... _. __ . 3, 323.05 
Elm Crt>ek Siding, water tank; + cut on top of east end of masonry 

foundation for south bent of·timuer support ...... ________ -----------·_ 3,359. 07 
Buffalo Gap, 2 miles sontbwest of; 290 feet west ot connty road crossing, 

30 feet south of county road, 1! feet sont.h of stone marking northwest 
corner of T. 7 S., R. 7 E.; iron post marked "DW 3410" _ ... ____ .. ______ 3, 410.317 

Buffalo Gap, lt miles so nth west of; 50 feet north west of road crossing; 
spike in north side of white corner fence post, 1 foot above gronn(l. _ ... 3, 34-7.66 

Buffalo Gap, top of rail main track in front of station .. ___ ..... __ ... _ .. _ 3, 257. 4: 
Buffalo Gap, 120 feet east of tiCJ,et office in station, 150 feet north of wagon 

road running along south side of Sec. 29, T. 6 S., R. 7 E.; iron post 
mar ked "D W 3258" ....... _ ........................................ _. 3, 2~8. 185 

Buffalo Gap to FctiJ:bttrn. 

Beaver Creek, top of rail on bridge: 15 feet above st1·eam . __ . _ ... _. _ ..... 3, 258. 7 
Buffalo Gap, 1t miles north of; 35 feet north pf connty-roa<l crossing, 8 feet 

west of track; spike in east side of inclined post on south side of cattle 
guard, 6 inches below top of rail. ___ ........ _ ........... __ ... _ ..... _ .. 3, 325. 57 

Sec. 20, T. 6 S., R. 7 E.; 650 feet southwest of northeast corner stone, 10 
feet west of track; spike in south side of fence post at west end of cattle 
guard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 346. 57 

Buffalo Gap, 3.3 miles northeast of; 600 feet southwe:;t of mile board 5.-l; 
spike in northwest si1le of telegraph pole, 2 inches above ground .. ____ . 3, 297. 80 

Buffalo Gap, 4.2 miles northeast of; 350 feet northeast of bridge ( 1~2 ), 
200 feet sontheast of track, 100 feet southeast of wa,gon road, 2! feet 
east of fence corner post; iron post war ked "D.\Y 3265" ................ 3, 265. 205 

Buffalo Gap, 5. 7 miles north of; north bent of bridge ( 1~6) ; copper nail 

j n top of west end of cap .............. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 282. 34 
Buffalo Gap, 6! miles north of; 1,500 feet northwest of section house, 50 

feet sonthwest of roacl crossing; spike in west side of fence corner post. 3, 333.56 
Melvin siding, 180 feet south of; north switch stand, west en(l of masonry 

culvert ( 1~1 ); bronze tablet in top ~fsouthwest corner of coping stone, 

mar ked "D W 3396". __ . _ ..................... __ ..... _ ..... _ ........ _ . 3, 396. 335 
Melvin siding, 1 mile north of; 80 feet east of abandoned county-road 

crossing and cattle gnartls; spike in northeast side of fence corner post, 
6 inches above groumL __ ..... _ ................. _ ........... _ .......... 3, 458.10 

19 GEOL, PT 1--19 
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Sec. 4, T. 5 S., R. 7 E.; 675 feet east of and 30 feet north of south quarter 
corner, 700 feet north of section house No. 10, 60 feet west of track, 40 

Feet. 

feet east of county road; iron post marked "DvV 3604" ................ 3, 604.176 
.Fairburn, 3.6 miles southwest of; 500 feet southeast of house, 100 feet west 

of tra.ck, 10 feet west of junction of two wagon roads; fence post at 
southeast corner of field; spike in northeast side, 4 inches a.bove ground. 3, 514. 73 

Fairburn, 2t miles southwest of; 1,190 feet south of east quarter corner of 
sec. 27, '1'. 4 S., R. 7 E., 3 feet north west ofrailroad fence, GO feet south-
east of angle in county roa<l; iron post marked "D\V 3420" .......... ., 3, 420.212 

Fairburn, about 1 mile south west of; 550 feet northeast of bridge ( 1~8 ), 
50 feet southeast of private·-road crossing; spike in northwest side of 
southwest gatepost ..................... ------- ......... ----- ..... ---. 3, 344.82 

}'airbnrn; railroad water tank, northeast bent of support; copper nail in 
top of north west eutl of silL .. _ .. _ ................................. __ . 3, 315. 28 

Fairburn to Hermosa. 

Fairunrn; 200 feet northP-ast of station, 40 feet northeast of county-road 
crossing; iron post marked "OW 3310" ...... ____ .. _ --- ........ ___ ..... 3, 310.260 

Fairburn, 1 mile north of; north bent of bridge ( 1~0 ); copper nail in 

top of east end of cap, 20 feet a Love ravine and wagon road ....... _. __ 3, 220.33 
Fairburn, 1.7 miles north of; 70 feet southeast of county-road crossing, 

spike in east si<le of corner fence post, 1 inch above ground ___ .... ____ . 3, 335. 92 
Fairburn, 2.8 miles north of; 50 feet south of road crossing, 8 feet west of 

railroad; spike in west side of fence post at end of cattle guard, 1 inch 
above ground ...... ---- ...... -----· .... ---- ...... -------· ...... -------- 3, 284.49 

Hermosa, 5.8 miles south of; 270 feet north of section house No. 12, 60 
feet southeast of co~nty-road crossing· 6 feet north west of fence corner 
post; iron post mar keel" D\V 3430" _ ........ _ ..................... ---. 3, 430.418 

Hermbsa, 5.3 miles south of; 3,300 feet northwest of section bouse No. 12, 
100 feet south of east and west fence; spike.in west side of telegraph 
pole, 2 inches a Love ground ... __ .. __ ........ __ .... _ ....... - .. - -.- ..... 3, 453. 98 

Sec. 13, T. 3 S., R. 7 E; 130 feet west and 20 feet north of east quarter cor-
ner; spike in west side of telegraph pole, 4 inches above ground_._. ___ 3, 506. 35 

Hermosa, about 3 miles southwest of; 880 feet north of southeast corner 

of sec. 12, T. 3 S., R. 7 E., 180 feet north of bridge (Jl9), in center of 

county-road lane at bend in road; iron post mar keel "D\Y 3458 " ... _ .. _ 3, 458.255 
Hermosa station, about 1 mile southwest of; 50 feet northwest of cattle 

guard, 360 feet southeast of northeast corner of sec. 6, T. 3 S., R. 8 E.; 
spike in north siue of fence corner post, 3 inches above gronnd ... _ .... 3, 314.37 

Hermosa; railroad water tank; copper nail in top of west end of sill of 
second bent from north _ .... _ ... ___ .............. - ...... ---- .......... 3, 297.50 

Hermosa; 150 feet southwest of station, 60 feet west of track, in southwest 
corner of station agent's private yard; iron post marked" D'Y 3300" .. 3, 300.283 

Hermosa to Brennan. 

Hermosa, 1mile north of; 500 feet north of bridge ( 1~8 ), 50 feet west of 

track; spike in east side of fence corner post _ .. _ ... -- ............. _.. 3, 317. 36 
Hermosa, 3.2 miles north of; 30 feet south of county-road crossing, 5 feet 

east of track, 200 feet south of mile board 82; spike in southwest side of 
inclined post of cattle guard .............. ____ ...... ----·· .. _________ . 3, 450.42 

Hermosa, 4.3 miles north of; 740 feet west of east side of and 35 feet south 
of northside of sec. 8, T. 2 S., R. 8 E., 115 feet southwest of county-road 
crossing, 400 feet southeast of dwelling house, 50 feet north west of track, 
4 feet north of fence corner post; iron post marked "D W 3503" ..... -.. 3, 503. 242 



TRIANGULATION AND SPIRIT LEVELING. 

Spring Creek, 20(} feet south of; 200 feet south of section house No. 1~; 

east end of stone culvert ( 1~!) ; projection on top of south end of cop-
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Feet. 

ing stone, marked*·----· ____________ ------------------------------ 3,292.99 

Srring Creek; 30 feet above stream, top of rail on bridge ( 1~) ___ - -- _. 3, 282. 1 

Spring Creek; 1,200 feet northeast of bridge ( 1~6 ), 60 feet west of county-

road crosswg; spike in southwest side of telegraph pole, 1 foot above 
ground . ___________ . ________ ... ___ .. ____ . __ . __ . _____ . _____ . _____ . __ ... 3, 292. 90 

Spring Creek, t mile north of; 90 feet southwest of crossing of county road 
running north and south over railroad, 25 feet west of county road, 40 
feet southeast of track, 80 feet southwest of crossing signpost marked 

(
U.S.G.S.') · 

B."NL ; iron post marked"D\V3326"···---------·····-··-···--- 3,326.184 
,V.P. . 

Brennan, 2 miles south of; 250 feet southeast of county-road crossing, 20 
feet southwest of county road, southwest corner of Getchell's ranch, 1 
foot south of north quarter corner of sec. 14, T. 1 S., R. 8 E.; iron post 
marked '•DvV 3160" ···--· ---- ____ .... ____ ...... ------ ____ ............ 3,160.295 

Brennan siding; 1,300 feet south of section house No. 215, 75 feet southwest 
of county-road crossmg, 80 feet west of signpost marked "Brennan" 

(
U.S.G.S.'-

aud scribed B.l\1. ) ; iron post marked "DW 3114" _______ . _. ____ 3, 114.280 
W.P. 

Brennan to Rapid City. 

Brennan, about 2 miles northwest of; 50 feet northeast of track; spike 3 
mches above ground in west side of post at intersection of north and 
south fence with railroad fence .. ___ ... ___ .. ____ ... __ ... ____ ... ___ .... _ 3, 188. 71 

Rap1d City, 4.2 miles south of; 250 feet north of Hermosa and Rapid City 
county road, northeast side of railroad; spike in north side of short vost 

bearing u urn ber of cubrert ( 
1
ii t) _____ . ____________ . ____ .. ___ ......... 3, 269. 73 

Rapid City, 3 miles southeast of; sec. 23, T.1 N., R. 8 E., 1,200 feet east of 
northwest corner and 30 feet south of north line, 50 feet west of track, 
40 feet east of angle in county road; iron post marked "D W 3218 " .... _ 3, 218. 250 

Rapid City, 2.2 miles southeast of; e~st end stone culvert ( :]g1 ) *on 
top of coping stone, 2 inches from north end ___ .... _ . _ .... __ ....... _.. 3, 172. 30 

Rapid Ctty, 1! miles southeast of; 120 feet northwest of conut.y-road cross-
ing; spike 3 inches above gronnd in west side of telegraph pole._ ...... 3, 174.26 

Rapid City, railroad water tank; sill of second bent of support from west 
end; cop}~er nail in top, 1k feet from south eud ... __ ...... ___ ........ __ . 3, 196. 22 

Rapid. Ctty; top of rail, main track, in front of ticket office._._ ....... _ .. 3, 198. 2 
Rapid. City, courthouse yard; 80 feet southwest of southwest corner of 

courthouse; bronze tablet in center of t.op of U.S.G.S. astronomic pier, 
marke(·l '' DW 3:228;'' (Center of plate carefully centered over ori.ginal 
cross cut In pier.) .............................. _: __ .................. 3,228. 744 

Rapid Cit~·, west end of town; 500 feet east of Gate City rolling mill, 30 
feet soutt of track; spike in north side of telegraph pole, 3 inches above 
ground --- •. _ .. - .. - -- ..... _ ....... _ . _. ___ .. _ .. _ . __ • ____ . _ .. _. _ ••.. _. _. 3, 244. 32 

Rapid City to Blackhawk. 

Rapid Creek; top of rail of bridge ( lJ-
0

) .. _____ . ____ ... ___ . _ ... ____ ... _ 3, 263 

Rapid Cit.y station, 3 miles west of; 40 feet southeast of crossmg of Rapid 
City and Rochford wagon road, 400 feet east of section house; No. 17; 
spike iii west.. side of cottonwood tree, 6 inches above ground ____ . ____ . 3, 266. 45 
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Feet. 
Rapi1l City station, 4.3 miles no.rthwest of; hridge( 2~4 ); copper uail in top 

of west end of cap on south bent ...................................... · 3, 351.31 
Rapid City station, 5} miles northwest of; 63 feet southwest of crossing of 

Rapid City and Blackhawk county road, _50 feet west of track, 80 feet 

south of crossing, signpost scribed (n~it~v~P. _), 4 feet north of fence 

corner po~t; iron post, marked "D\V 3-157" ............................ 3, 457. 386 

Box Eh.ler Creek; top of rail on brillge( 2~::; ), 25 feet above stream bed .. 3, 455.2 

Blackhawk,_ 1 mile southeast of; 90 feet northwest of Rapid City and 
Blackhawk county-road crossing; spike in south west side of fence corner 
}lost, 4 inches above ground .. _ .................... _ ............ _ ...... 3, 495.02 

Blackhawk; top of rail in front of ticket office .......... ____ ......... _ .. 3, 493.5 

Blackhawk to Piednwnt. 

Blackhawk; 100 f~et northwest of station, in west corner of yard on north-
,.,.est side of building; iron post marked ''D\V 3491" .................. 3,491.295 

Blackhawk, 3,600 feet northwest of; 80 feet west of county-road crossing; 
spike in so nth west side of fence corner post, flush with ground. __ ...... 3, 521.92 

Blackhawk, 1.4 miles northwest of; 55 feet west of county-road crossing, 

on opposite side of track from mile board ( 1~); spike in west si<le of 

fence corner post, 3 inches above ground ............................... 3, 563. 14 
Blackhawk, 2.4 miles north west of; top of divide between Blackhawk and 

Pie1lmont, 90 feet east of county-road crossing, 50 feet northeast of track, 
25 feet south of county road running along east and west section line, 
1,150 feet east .of northwest corner of sec. 31, T. 3 N., R. 7 E.; iron post 
marked "DW 3622" ...................................... --· .......... 3, 622.34:1 

Piedrrlont, 2 miles southeast of; 300 feet southeast of mile board( lA ), 55 

feet north of road crossing; spike in west side of fence corner post, 3 
inches above ground---- ...... -----· ...................... ------------ 3,546. 77 

Piedmont; 1,,100 fpet southeast of station, stone cnh'ert( 2~8 ), sonthwes.t 

end, northwest side of stream, in top of wing wall,·1 foot below top of 

coping stone, 140 feet northeast of telegraph pole marked ( B~~t~v~.); 
bronze tablet marked "DW 3460" . __ . _ ............. --- ................ 3, 460.405 

Piedmont to Tilford. 

Piedmont, 0. 8 mile northwest of; 45 feet northeast of east and west county
roa(l crossing; spike in northeast side of round fence corner post, 2 inches 
above ground ................... ___ . ___ ....................... _ ....... 3, 503.91 

Elk Creek; top of rail of bridge ( 2!), 8 feet above stream bed ... _ .... _ .. 3, 544 

Tilford, 2 milt>s southeast of; about 75 feet northwest of point at which 
Elk Creek wagon road crosses railroad track, t mile east of the mouth of 
Elk Creek Canyon, 150 feet northwest of junction of Elk Creek wagon 
road with the Sturgis and Rapid City road; iron post, marked "D\V 3565". 3, 565.000 

Tilford,-?!- mile southeast of; top of rail in center of bridge ( 2~8) ......... 3, 568. 5 

Tilford; spike in top of west end of south cap under railroad water tank. 3, 580.07 
Tilford, top of rail in front of station at ... ___ .. --·- ................ ____ . 3, 579.8 
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Tilford to St1wgis. 

Feet. 
Tilford, t mile northwest of; spike in top of stringer on west side over cap 

of tl1ird bent from north end of bridge ( };~ J ... _ .... _. _ ..... _ ....... _ 3, 594.21 

Tilford, 2i miles northwest of; 45 feet nortlleast of railroad crossiug, on 
east side of Sturgis and Rapid City wagon road; iron post, marked "DW 
3693" ... -- ....... - ...... - ...... -- ..... - ... - ....... - ... - .............. - 3, 693.511 

Sturgis, 6t miles southeast of; top of iron driftbolt on west end of sonth 

cap of bridge( 2~\), about 400 f~et northwe~:;t of north swit~.:h at Beaver 
siding .. __ .......... · .... _. _ ..... _ .......................... _ ......... _ 3, 641. 24 

Beaver siding, t mile northwest of; top of mil at Pleasant Valley road 
crossing ... _ .............. __ .............................. __ .......... 3, 645.8 

Sturgis, 5~ miles southeast of; about 500 feet southeast of Beaver siding 
mile board, top of iron driftbolt on west end of south cap of bridge 

(2~~) ............................................................... 3, 663.74 

Sturgis, 4t miles southeast of; 960 feet southeast of switch at Myers's sid
ing, 50 feet north of track, and 100 feet soutb of Sturgis and lhpid City 
wagon roacl; irou post marked "DW 3622" .... _ ....................... 3, 622.103 

Bridge ( 2~ ), top of rail in center of, just southeast of switcb at Myers'~ 
siding ... _ ......... ___ ... ___ ................. _ ... ___ ... __ .......... ___ 3, 620. 4 

Switch at Myers's siding, top of rail at .......... __ ........ __ ............. 3, 616. 9 

Bridge ( 2~3 ), about 1 mile nortb of M~'ers's siding; top of rail in center of. 3, 641. 5 

Sturgis, 21 miles southeast of; iron driftbolt on top of the west end of 

north cap of bridge ( l£}4 ) ; Sturgis and Rapid City wagon roacl passe~ 
under britlge .................... _ ..... _ .... __ ................ _ ........ 3, 633.03 

Stnrgis,·1!{- miles southeast of; spike in top of north stringer, just over cap 

of fonrth bent from east end of br.idge (l£}6 ) ......... __ ............. _ 3, 561.74 

Stnrgis, i 'mile southeast of; top of iron driftbolt on north end of west. cap 

of culvert ( 2~8 ) over Dead Mans Creek ..... _ ...... __ .. _ ............ 3, 492. 79· 

Sturgis; spike in top of south encl of east ~ap of bridge (2~1 ), a little to 

the south of the court-bouse .. _ ..................... _....... .. .. .. .. .. 3, 452. 12 

St11.rgis to Whitewood. 

Sturgis; about t mile northwest of Fremont, Elkhorn and Missouri Valley 
Railroad station and 105 feet northeast of the first road crossing; iron 
post, marked" DW 3484" ........ _ .................................... 3, 484.468 

Sturgis, 1 mile northwest of; top of iron driftbolt on top of north end of 

west cap of bridge ( Jf4 ) across Bear Butte Creek .. __ ........ _ ....... 3, 516. 06 

Sturgis, 2-Q- miles northwest of; 45 feet northeast of road crossing, 36 feet 
east of signpost, and about 500 feet southwest of N. t cor. sec.1, T. 5 N., 
H.. 4 E., marlwd "DW 3615" _ ........ - ~ ...... _ ............. _ .. _ ........ 3; 614.923 

Whitewood, 21 miles southeast of; top of iron driftbolt on south end of 

west cap oflarge cnh·ert (Ji-2) ....................................... 3, 574.66 

Whitewood, 2 miles southeast of; spike on top of south end of east cap 

of bridge (2~5 )over a branch of Spring Creek ........................ 3, 587.90 

'\Yhitewooll, It miles southeast of; top of rail at crossing, 50 feet west of 
mile board ... _ ..... __ .. ____ .... __ ..... _ ... _ ... __ .. __ ..... __ ... _ . . . . . . . 3, 618. 7 
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Whitewood, 1 mile southeast of; 50 feE~t south o( Sturgis and ·whitewood 
Feet. 

wagon road, 70 feet so nth west of road crossing, t mile east of north-
west comer of sec. 27, T. 6 N., R. 4 E.; iron post marked "D"W 3590" .... 3, 590.088 

T. 6 N., :R. 4 E., northwest corner sec_. 27 ... _ .......... __ ... _. __ ........•.. 3, 590 

DEADWOOD TO STuRGIS, VIA PUBLIC ROAD. 

Deadwood; top of west rail on main line, opposite south end of Fremont, 
Elkhorn aucl Missouri Va11ey Railroad freight depot ....... _. ____ ... __ . 4, 501.5 

Dead woof1, 1 mile east of; center of wagon road at mouth of Spruce Gulch, 
under Burlington and Missouri River Railroatl trestle .................. 4, 469.4 

Deadwoocl, 1 mile east of; top of west end of pile under sonth end of the 
west sill of water tank at roundhouse of Fremont, Elkhorn and Mis-
souri Valley Railroad ___ ... __ . __ ...... _. __ ·----.------ ................ 4, 460.8 

Smelter, road crossing at signpost west of; top of north rail ............. 4, 412 
Smelter, road crossing at signpost north of; top of east .raiL ... ____ ------ 4,404 
'Vhitewood Creek, in wagon road on east side of, and at the month of 

Split Tail Gulch ................ __ ... ___ ........... _ ........ _ .. _ ... __ . 4, 395 
Deadwood, 2 miles east of; on north west corner of large rock in month of 

Split Tail Gulch ... __ .......... __ ..................... ---- .... ____ .... 4, 402.99 
Split Tail Gnlcb, at fork of; on north side of culvert .. __ ...... _ .......... 4, 417 
Deaf1wood, 2i miles east of; spike in root on northeast side of 20-inch dead 

pine tree, west of powder house and east of overhanging ;rock, and just 
north of road crossing ........ _. _ ........ _ .. _ ................. _ ..... _.. 4, 488. 97 

Deatl wood, 21- miles east of; spike on north side of telegraph pole on south 
side of road, ea.st of a log cabin and stable ...... ·----------·-----·---- 4, 573.80 

Intersection of Galena road with the Sturgis road.-----------· .••••• ---- 4, 620 
Deadwood, 3 miles east of; spike on north side of telephone pole on top 

of divide, on south side of road, and just south of log cabin standing on 
north shle of road aml fronting south ... __ ... _ •...... __ .. _ ............. 4, 709. 61 

Center of road at forks of Sturgis ancl \Vhitewood roads, near head of 
Peedee Gulch, just east of Deadwood fair grounds_._._ ..... _ ........... 4, 660 

Dead wood, 3! miles east of; spike in so nth siue of telegraph pole about 80 
feet northwest of cnlvert across Peedee Gulch, 400 feet northeast of a 

.. frame shanty and two frame stables.---- ____ ----·-----·----- ....... ___ 4,552.17 
Deadwood, 4i miles east of; south side of road abont 1 mile east of the 

Deadwood fair gromHls, and abont 75 feet east of wagon brl.llge over 
Peedee Creek; iron post on a. flat hench, marked "D\V 4454 " .......... 4, 453.725 

Deadwood, 5·miles east of; spike on north side of 18-inch pine on _sonth 
side of road, opposite a limestone ledge between two projecting ledges, 
southwest of pr.ojecting ledge with large anYil-shapecl rock on top ..... 4, 284.71 

Deadwood, 5~ miles east of; spike in west side of telegraph pole on east 
sille of road, about 125 feet northwest of month of Two Bit (junction of 
Two Bit anu Boulder Gulch), and about 400 feet northeast of Crook's 
ca ui n .. -- - . - .. - - - -- - . - - --- --- - . - - .. - - . - - - .... - - - ---- - --- ---- --- - . - - --. 4, 218. 16 

Dead wood, 61 miles east of; spike on cast side of telegraph pole on west 
side of road, ou top of divide .. ---- ....... : .. -------------- .... ---- .... 4, 241.37 

Sturgis, 5~ miles west of; spike in root on nol'th side of·1i5-inch burr ~ak, 
at point where road makes a sharp turn to the east toward Boulder Park, 
after lea.ving the main divide on the north side ........................ 4, 144.99 

Forks of Sturgis ani! Whi 1 ewood roads, just east of Boulder Park ........ 4, 048 
Sturgis, 4! miles west of; spike on north side of telephone 11ole, about 125 

feet south of road, first pole east of the northwest corner of fence of large 
field, on south side of road running from Bear Bn tte Canyon westerly to 
timber .................................................. -. . . . . . . . . . . . . 3, 957. 58 



TRIANGULATION AND SPIRIT LEVELING. 295 

St~rgis, 3! miles west of; top of large limestone bowlder on sout.h side of · 
Feet. 

road, 460 feet east of the "Barroom" and 50 feet southwest of Bridge 
across Bear Butte Creek; copper bolt marked" D'\V 3814". ------------ 3,814.110 

St.urgis, 2!t miles west of; spike on west side of telephone pole, on east side 
of Sturgis road, north of a high peak, where Bear Butte Creek runs north 
and south in Bear Butte Canyon ...................... ------ .......... 3,689.56 

Sturgis, 2! miles west of; spike on west side of telephone pole, on east side 
of road just east of a deserted frame shanty and s~1all slab stable in Bear 
Butte Gulch, about 1 mile from its mouth ........................ ------ 3, 6.!7.42 

Sturgis, 11- miles west of; on south side of road and about 400 feet north
east of an old deserted log cabin on west side of mouth of canyon, at 
extreme north end of east ledge of Bear Butte· Canyon; top of not;th 
end of stone .......................................................... 3, 575.94 

Sturgis; at first ro:ul crossing west of station; spike in root on southwest 
side of scrub oak, northeast of signboard, north of Fremont, Elkhorn 
and Missouri Valley Railroad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 3,. 483. 35 

DEADWOOD TO WHITEWOOD, VIA CENTENNIAL PARK. 

Deadwood, 11- miles north of; spike in north side of telephone pole on 
south side of Deadwood and Spearfish road, northwest of the Chlori-
nation \Yorks, and about 500 feet southwest of the limekiln ........... 4, 542.18 

Deachvood, 1! miles north of; spike in west side of telephone pole on east 
side of road, j nst north of Smelter, and northwest of month of Split 
Tail Gulch ......... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 675. 64 

Dead wuod, 2;} miles north of; spike on south side of telephone pole on 
south side of road, on top of main divide .............................. 4, 858.71 

Deadwood, 2!t miles north of; spike in north side of telephone pole on 
south side of road, in bottom of Kellers Gulch ........................ 4, 731. 17 

De:ulwood, 31 miles north of; spike in west side of telephone pole on top 
of the second divide north of Deadwood, on east side of road, and east 
from a point where an old road branches to t.be northwest ............. 4, 791.25 

Dead wootl, 3}l miles north of; spike on top of charred fence post on west 
side of roacl, a.hout t mile south of the "Halfway house" at forks of 
road ........... _ ............................ _. . . . . . . . . . . . . . . . . . . . . . . . . 4, 632. 14 

Deadwood, It miles north of; spike in top of stump on east side of road, 
about 1,000 feet sonth of "Halfway house" ..................... -----· 4,424.14.: 

Deadwood, -ii miles north of; about 63 feet east of the southeast corner of 
a large two-story frame dwelling ]mown as the "Halfway bonse," just 
east of forks of road; iron p Jst marked "DW 4360" ................... 4, 359. 925 

Top of charcoal furnace on west side of Deallwood and Spearfish road _ .. 4,194 
Deadwood, t miles north of; spike in east side of telephone pole on west 

stde of road, about t mile north of the charcoal furnace ............... 4, 09~. 60 
Dead wood, 6t miles nortll of; 500 feet southeast of round stone water tank 

at Centennial Park, southeast of the intersection of the Dead wood and 
Spearfish road and the old Spearfish and Whit.ewood road; iron post 
marked "DW 4005 1

' •••••••••••••••••••••••••••••••••••••• , •• _ ••••••••• 4, 004. 623: 
Centennial Park, about t mile east of; center of road; southwest corner 

sec. 25, T. 6 N., R. 3 E ........................................ _ .... _ . . . . 3, 971 
Centennial Park, 1.4 miles east of; spike in west side of a large fence post · 

just east of a blacksmith shop, at the southeast corner of sec. 25, T. 6 N., 
R. 3 E ........................................ - .............. _ .... _ .... 3, 897.81. 

Whitewood, 3i miles southwest of; spike on north si_d~ of telephone pole, 
1,200 feet northeast of forks of Deadwood and Whitewoo•l and ·white-
wood and Spearfish roads, about 60 feet south of stone schoolhouse ..... 3, 999. 71 
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Whitewood, 2t miles southwest of; top of rail at signboard, where 'Vhite
wood and Deadwood road crosses the Fremont, Elkhorn aud Missouri 

Feet. 

Valley Railroad ....................................................... 3, 960. 9 
Whitewood, 2t miles so nth west of; spike on east side of telephone pole on 

west side of road, southwest of Fremont, Elkhorn and l\Iissouri Yalley 
Railroad crossing ..................................................... 3, 967.72 

Whitewood, 1t miles south of; about± mile west of Crook City, spike on 
top of gate post allont 4-0 feet west of road crossing southeast of an old 
deserted frame house ........ : . ........................... _ ..... __ ..... 3, 837. 16 

Whitewood, 1 mile south of; 16 feet northt·ast. of mile board, 18 feet east 
of Fremont, Elkhorn and :Missouri Yalley Hailroatl track; iron post 
marked ''D\V 3751''- -------- ................ ---- ...................... 3, 751.4-31 

Whitewood; spike on top of south end of third sill from west end of the 
south platform of Fremont, Elkhorn and Missouri Valley Railroad sta-
tion ...•....................•......................................... 3, 643. 97 

STURGIS NORTHERLY ABOGT 5 llliLES, VIA SPIUXG CREEK PUBLIC ROAD. 

Sturgis, li miles northwest of; spike in top of northwest corner cllarred 
fence post, Spring Creek road lean's Rection line and turns northeast, 
alJout i n:ile north of railroad llridge across Bc:u Butte Creek ......... 3, 618.69 

Railroad llridge across Bear Butte Creek, top of divide aLont 1mile north 
of; center of Spring Creek road ....................................... 3, 728 

Top of bril1ge across Spring Creek ................................... __ . 3, 323. 5 
Sturgis, 4 miles northwest of; spike in top of corner fence post sonth west 

of crossroads, just nortli of bridge over Sprin~ Creek .................. 3, 342. 25 
Sturgis, 5 miles northwest of; 400 feet soutlnvest of large reel barn with 

two ventilators on top, about 2,050 feet nort.h of so nth west corner of sec. 
17, T. 6 N., R. 5 E.; iron post on east side of Spring Creek roa,l, marked 
"D\V 330~" ....................................... ·- .... ·-·· .......... 3, S08. 041 

TILFORD TO EXGLEWOOD, YJA BLACK HILLS AND FORT PIERRE RAILROAD. 

Miller'::~ platforfu, Black Hills aw1 Fort Pierre Hailroa1l, near month of Elk 
Creek Canyon; top of north rail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 610 

Jones's siding, 21 miles cast of; spike in southeast side of telephone pole 
northeast of a bridge about~ mile west of mouth of Elk Creek Canyon. 3, 635.46 

Jones's siUing, 2.1 miles east of; mtil in telegraph pole north of road cross-
ing and northeast of wagon-road bridge and railroad bric1ge ........... 3, 699. 85 

Jones's siding, 1 mile east of; spike in telephone pole 50 feet east of road 
crossing just southeast of railroad bridge and wagon bridge across Elk 
Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3: 803. 60 

Quarry siding, top of rail in front of platform :.t· ........................ 3, 860. 8 
Jones's siding, top of rail at roatl crossing just cast of switch at ......... 3, 8~8. 3 
Jones's siding, spike in top of west euu of east sillnnder water tank at .. 3, 90-t 30 
Jones's siding, t mile west of; nail on top of tlle east en1l of north cap of 

railroad llridge ..... _ ................. ·_ . .. . . . .. . .. . .. . . .. .. .. .. .. . . . .. . 3, 936. 19 
Jones's sicling,! mile west of; spike in telegraph })Ole on north side of 

track just west of railroad llridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 988. 61 
Jones's siding, 1± miles west of; spike in top of north end of east cap of 

railroad bridge,± mile southwest of Knife-Blade Point ................ 4, 113.08 
Runkels, 2t miles east of; spike in top of west encl of north cap of rail-

road bridge just southwest of stairway leading to Crystal Cave ........ 4, 241.13 
Crystal Cave l)latform, top of rail at ............ _ ............. : .......... 4, 249.6 
Runkels, 1t miles east of; spike in top of sonth end of west cal) of railroad 

bridge north west of section house, ± mile west of 28-mile post.... . . . . . . 4, 352. 80 
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Runkels, 450 feet east of station; 15 feet north of track, jnst sont.h west of 
sawmill, on top of 10 by 15 by 8 foot limestone bowlder; copper bolt 

297 

Feet. 

marked '' D'V 4498" ...... _______ ... _ ... ____ .. ____ .. ____ .. __ . _. ___ ..... 4, 498.313 
Runkels, H miles west of; spike on top of south end of east cap of railroad 

britlge, about 500 feet uorth of sw. tch at Haven's siding. _. _ ........... 4, 586. 84: 
Mowatts's siding, 75 feet east of the east switch, jnst north of an old log 

cabin, in limestone bowlder 10 feet north of track; copper bolt marked 
"DW 4720" .. _.-- .. ---- .. ___ .. __ --- .. ____ .. ___ - .. __ .- .. _ ...... ___ ..... 4, 720.440 

Elk Creek station, i mile east of; spike in top of north end of east cap of 
railroad bridge, south of Elk Creek wagon-roall britlge. ____ ... ___ ..... 4, 825. 79 

Elk Creek station, top of rail in front of platform at. ____ ... _ ...... _____ 4, 840.6 
Elk Creek station, t mile west of; 30 feet south of railroad and 60 feet 

south of point where Galena and Greenwood road crosses track; iron 
post' marked "D\V t1882". _ .. _ .. _. _ ... ____ ... ___ .. _. _ ... ___ .... ___ .. _. _ 'l, 881.974 

Anthony's station, spike on top of east end of east cap of railroad bridge, 
about300feetnorth of the north switch ....... -----·---·---------· .... 4,961.74 

Anthony's station, top of frog at west end of. ____ ... ___ . _____ ........... 4, 977. 6 
Perry, 2 miles east of; spike in top of south end of west cap of railroad 

bridge, just ea;,t of Buck's lauding and near mouth of small creek coming 
into Elk Creelc from the sontheast. ---- ·----- -----· ---·-- ----·· --·· ____ 5, 217.60 

Perry, 1t miles east of; 30 feet northeast of switch at junction of the Box 
Elder branch of Black Hills and Fort Pierre Railroad; copper bolt on 
top of point of lerlge marked aD W 5269 " .. ---- .. -.- .... -- ..... -- .. -- _ 5, 269. 303 

Portuguese siding, top of rail at signpost ...... ·-----·----·---··----· ____ 5,34-1.25 
Perry, top of rail at roacl crossing a.t southeast corner of phttform ..... ___ 5, 400. 2 
Perry, spike in telegraph pole on south side of track and east side of wagon 

road, just southeast of platform .. __ -_. __ ... _ .. - .... -- __ ... __ ... __ ... -- 5, 397.97 
Mile board 15, top of rail at ...... ___ .. ___ .. ____ . _. __ ....... __ . ___ . _. __ . _ f5, 476. 6 
Brownsville station, 650 feet southeast of; 20 feet west of track, 60 feet 

northwest of road crossing, 80 feet sonthwest of second switch block 
from station; iron post marked "D\V 5496n .... - .. -.-- __ .. ___ .. ____ ... 5, 495. 943 

Brownsville station, top of rail at._ ... ____ .. ____ .. _. _ . __________ . _____ . _ 5, 502. 2 
Mile board 14-, top of rail at ...... __ ..... ___ ... ____ .. ___ ... ___ .. ____ . _. _. 5, 452. 1 
Road crossing, top of rail at; west of switch at Galena Junction _ ...... _ 5, 427. 8 
Road crossing, spike in telegraph pole on south side of track opposite to. 5, 430.28 
Mile board 12, spike in top of. _____ ..... _ ..... __ .... _ ... _. _. ____ ... __ . ___ . 5, 638 .. 58 
Woodville station, 1t miles east of; 3t miles northwest of Brownsville, 20 

feet east of Elk Creek and Kirk wagon road, 25 feet nortl1 of railroad; 
iron post marked "D'V 5743" ---- ...... ------ ···--· ---· ·----· ·----- __ . 5, 742.904: 

Wood ville station, top of mil at switch block in front of . ____ ... __ .. _ ... 5, 933. 7 
·woodville station, 80 feet southeast of switch at; 35 feet south of main 

track; in top of tt large quartzite bowlder, copper bolt marked "DW 
5938" - . - - . - - - - - .. - . - - - - - . - - .. - - - - . _.. - - - - ... - - - - .. - - - - - . - - - - . - - - .. - - - - . 5, 938. 233 

Wood ville, -i mile north west of; spike in telegraph pole 20 feet north of 
track ......... _ .... ____ . ____ ... __ --- .. ___ . _ .. -- ... --- __ ... __ . ____ . . . . . 5, 798. 99 

Englewood, t mile north of; tt,p of north rail of Black Hills a.nd Fort 
Pierre Railroad on trestle over center of Burlington and Missouri River 
Ra.ilroad "track .. ___ ... __ .. _-- .. __ . _. _ .. _ ... --. - _- _--- __ -. ____ ......... 5, 545. 3 

Euglewood, t mile north of; top of rail opposite Black Hills and Fort 
.Pierre Railroad transfer station. __ ....... _. ____ - _ -·. ____ . ____ _ :. _. __ . _. _ 5, 546. 1 

ENGLEWOOD TO SPEARFISH, VIA SPEARFISH BRANCH OF BURLINGTON AND l\IISSOURI RIVER 

RAILROAD. 

Englewood, 1 mile northwest of; spike in north side of mile board. __ . __ . 5, 700.52 
Englewood, 2 miles north west of; 40 feet north of track, ancl 40 feet west 

of the Dumont ~Lncl Leafl City wagon road, about 75 feet north west of 
bridge over railroad; iron post marked" DW 5862" -- ____ - _______ . _--. 5, 861.885 
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Feet. 
Terry, top of north rail of main Hne in front of station ...............•.. 6, 163.9 
Terry, 225 feet north of station, 30 feet east of north end of a short switch 

on ledge abont 2 feet above the surface of ground; bronze tablet marked 
'' DvV 6165" ............................. .-............................. 6, l 65. 086 

Portland, top of rail at station .......................................... 6, 429. 6 
Portland, 40 feet sonth of aud GOO feet northwest of station at' forks of 

wagon road 60 fet·t northeast of railroad (the only crossing between 
North and South Portland); iron post marked "DW 6426" ............. 6, 425.897 

Crown hill, top of rail in front of station ................................ 6, 153 .. 4 
Crownhill, 60 feet south of station, 40 feet west of track; iron post marked 

"DW 6153" ................................. · .......................... 6, 152.874 
Crownhill, 2.4 miles southeast of; spike on top of south end of west cap 

of bridge No. G.. .. .. . .. . .. .. . . . . . . .. .. . .. . .. . . .. .. .. .. . . .. .. .. . . .. .. .. 5, 690. 63 
Elmore, t mile southeast of; spike in top of east end of north ca.p of 

bridge No.9, across Spearfish River .................................... 5, 216.79 
Elmore, tcp of rail in front of water tank at ............................. 5, 216.1 
Elmore, 120 feet west of water tank, 80 feet sonth'of section house, 40 feet 

south ~f track; iron post marked" DW 5218" ......................... 5, 218.416 
Bridge No.ll, across Spearfish Hiver, top of rail in center of bridge ...... 5, 182.6 
Spearfish, 14 miles ~;outh of; 500 feet northwest of switch block at Savoy, 

in center of top of 12 by 12 by 20 foot limestone bowlder, betv;·een 
Spearfish River and railroad, 40 feet northeast of railroad; bronze tablet 
marked "DW495<1" ................................................... 4,953.978 

Britlge No.19, across Iron Creek, top of rail in eentcr of bridge .......... 4, 819.3 
Maurice, top of rail opposite section house ............................... 4, 463.7 
Spearfish, 8! miles south of; 40 feet west of railroad, 240 feet northeast of 

section bouse, 330 feet south west of water tank, in top of limes tone 
bowlder between seciion house and water tank; copper bolt marked 
"DW4470" ........................................................... 4,469.744 

Spearfish, 7;]:- miles south of; spike in top of east end of north cap of bridge 
No. 21 .. · .................................................... "" . . . . . . . . . 4, 361. 13 

Spearfish, 6 miles sonth of; spike in north end of west cap of bridge No. 26. 4, 162.94 
Spearfi~h, 5 miles south of; spike i, top of east end of south cap of bridge 

N_o. 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 4, 033. 62 
Spcar(iE;h River, bed of; opposite electric light plant .................... ~ 3, 877 
Spearfish, 3! miles so nth of; 460 feet south of Spearfish electric-light plant 

aud 50 feet east of track, between track and Spearfish River; iron post 
markeu "DW3892" ..................................... ~ ............. 3,891.964 

Speartish, 1t miles sonth of; top of large iron driftbolt on west end of 
north cap on south pier of iron bridge acros.s Spearfish River .......... 3, 727.73 

Spearfish, top of rail in front of station .................................. 3, 636.7 
Spearfish, southwest comer of the Star & Bullock 'stone building on corner 

of Sixth and I streets; bronze tablet in water table marl;:ed "DW 3647". 3, 647.255 

SPEARFISH TO CENTENXIAL PARK, VIA PUBLIC lWADS. 

Spearfish, 2 miles east of; spike in te~epbone pole opposite a road which 
runs south from tp.e Spearfish and Deadwood wagon road ..... ; ........ 3, 857. 06 

Center of Spearfish and Deadwood wagon road, on east line ofT. G N., R. 
2 E ................. · ................................... ~ ..... ~ . . . . . . . . 3, 909 

Sp.earfish, 3t miles southeast of; spike in telephone pole on north side of 
Spearfish and Deadwood road, opposite the Avery Dairi" ............... 3, 937.49 

Spearfish, 4i miles southeast of; 50 feet south of crossroads and 260 south-
west of water tank, about 50 feet southeast of southeast corner of sec. 
18, T. 6 N., R. 3 E.; iron post marked "D"W 3942" ...................... 3, 941. 996 

T. 6 N., R. 3 E., southeast corner sec. 17; center of crossroads at . . . . . . . . . . 3, 905 
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Spearfish, 5t miles southeast of; spike in telephone pole on south side of 
road, about 30 feet southeast of south quarter corner sec. 16, T. 6 N., R. 
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3 E ..... ____ .............•....... _ .... _ ............ - - - ..•.• - . - - - . - - - - . 3, 863. 98 
Spearfish, 6 miles southeast of; 40 feet southeast of southeast corner stone 

of sec. 16, T. 6 N., H. 3 :E., 20 feet south of wagon road; iron post marked 

''DW3815" ..... ~---·················--····---························ 3,814.988 
Centennial Park, 2t miles north of; spike in telephone pole on east side of 

road, about 50 feet southeast of southeast. corner of sec. 15, T. 6 N., R. 3 E. 3, 775.81 

CIRCUIT COMMENCING AT BRONZE TABLET BENCH MARK 3k l\HLES NORTHWEST O.F CUSTER 

ON BURLINGTON AND MISSOUHI RIVER RAILROAD, ALONG PUBLIC ROAD TO BUCK SPRING 

AND SOUTH •.ro HELL CANYON AND PASS CREEK, THENCE EAST TO BUHLINGTON AND 

MISSOURI RIVER RAILROAD AT TEMPOR.ARY BECiCH MARK ABOUT HALF A l\HLE SOUTH OF 

LORING SIDING. 

Berne Siding to Bea1· Spring public road. 

Pleasant View ranch, t mile southeast of; t mile northeast of 'Vright's 
ranch, ~00 feet south of small uridge on Custer and Deadwood road, 30 
feet southeast of road from ·wright's ranch to Custer, 50 feet west of 
large pine tree blazed on west side; large rock at north end of ledge 50 
feet long, point marked * near center of top rock, and about 15 feet 
aboveroad ........................ -----· ·-·--· .......... ---- -·---· ---- 5, 701.48 

Wright's ranch,! mile west of; 100 feet southeast of junction of two roads, 
200 feet east of timber; spike in top of root on east side of detached 
2-foot pine tree .. _ .......... _ .... _ ... ____ ... __ ........................ 5, 765. 97 

Wright's ranch, 1t miles west of; 1,300 feet east of small butte covered 
with white quartz rock, 3,000 feet east of fork in road, rocky ri1lge rnn
ning across road northwest and southeast 30 feet south of county road, 
large outcrop 30 by 30 feet 6 feet high, 7 feet west of northeast corner 

and 4 feet aboyc ground; three pine trees marked (n~~·~;,.) as fol

lows: Southeast, 18 feet; northeast, 35 feet; northwest, 35 feet; b;ronze 
taulet marked "DW 5871" .... __ ... __ .... _ ..... __ .. ___ ... _. __ . __ . ____ . 5, 871.199 

Wright's ranch, 2 miles west of; 45 feet west of fork in road, 1,700 feet 
west of small quartz-covered butte on north side of road; spike in root 
on north side of 2-foot pine tree ......... · ......... _ ...... --·.--_ ....... 5, 998.3 

Wdght's ranch, 3 miles west of; 3,000 feet west of placer mine, 400 feet 
northwest of fork in road, 150 feet north of road to placer mine, 40 feet 
northeast of Cnster and Bear Springs road1 spike in root on north side 
of 11-foot pine tree ................ ··---·------ .......... ----·- ____ ---- 6, 008.28 

Henderson's ranch, ·2,000 feet east of; 75 feet northwest of fork in county 
roads, 30 feet north of Custer and Bear Springs road; three pine trees 

·marked (U.S.G.S. B.M. ,V.T.) as follows: 15 inches in diameter, south-
east 133 feet; 30 inches in diameter, north 23 feet; 24 inches ii1 diameter, · 
north west 49 feet; iron post marked "DW 6060" __ .. _ .... _ .. ____ . _. _.. 6, 060.150 

Peterson's ranch, 1,400 feet northwest of; 50 feet west of right angl_e bend 
in Custer and Bear Springs road; spike in root on northeast side of 2-foot 
pine tree .. __ ... __ .... ____ .. _ .. ___ ....• _ ............ _. _. . . . . . . . . . . . . . . . . 6, 181. 69 

Peterson's ranch, 1 mile west of; at foot of steep hill going on top of lime
stone, 8 feet south of county road; spike in root on north side of 1-foot 
pine tree ..... _ .• ___ . _. _. __ ....... _. _ ... ____ . _. ___ .. _ ..• .' _ .. · .. _ .. __ ...• 6, 281. 40 

Peterson's ranch, 1t miles west of; in gap on top of divide between beads· 
of French Creek and Hell Canyon, 10 feet north of Custer and Bear 
Springs wagon road, 5t feet northwest of southeast corner of sec. 33, 'r. 
2 S., R. 3 E.; two piue trees marked "U.S.G.S. B.M. w:r.," as follows: 
1 foot in diameter, west 11 feet; 15 inches in diameter, east 30 feet; iron 
post marked'' DW 6443" --·· ............................ ____ .......... 6, 443.140 
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Bear Springs, 2:! miles southeast of; 2 miles north of Bull Springs, 2,000 
feet north of fork in road, 20 feet west of road from Bull Spring to Bear 
Spring, 200 feet northwest of junction of two ravines; spike in root on 

Feet. 

cast side of charred pine snag ......................... __ . ____ ......... 6, 404. 21 
Bear Spring, 1! miles southeast of; 300 feet cast of top of divide lJetween 

Bear Spring and Bull Spring gulches, 5 feet north of Cnster and Bear 
Spring roatl; spike in root on southeast side of 1-foot pine tree ___ . ____ 6, 628. 55 

Bear Spring, 11- miles southeast of; 30 feet northeast of Custer and Bear 
Spring road, i mile northwest of crossing over top of divide between 
Bear Spring and Bnll Spring gulches; copper nail in root on west side 
of 15-inch pine tree on east side of small park._. ___ . . . . . . . . . . . . . . . . . . . 6, 514. 04 

Bear Spring to Buck S]Jring public 1·oad. 

Alkali Spring, 1 mile northwest of; 520 feet northwest of fork in roads, 
one goi11g to Buck Spring, the other down west side of Hell Canyon; 65 
feet northeast of Buck Spring road, near top of limestone rock 24 by 4 
by 2i feet high; two l)ine trees marked" U.S.G.S. B.~l. \V.T.," as fol
lows: 10 inches in diameter, north 150 feet; 18 inches in diameter: l'onth-
east 180 feet; bronze tablet marked "DW 622-!" .... _ .................. 6, 224.238 

Alkali Springs, 2-! miles northwest of; 200 fePt southeast of top of divide, 
35 feet northeast of Custer all(l Bnck Springs road; spike jn root on 
southwest side of18-imh pine stump 5 feethigh ..... ------ ---· ........ 6,417.52 

Alkali Spring, 3:! miles northwest of; ! mile uorthwest of top of divide 
near southeast corner of park, 30 feet north of Custer and Buck Springs 
road; spike in root on north west side of 30-inch pine tree __ .. _. ___ ..... 6, 230. 19 

Alkali Spring, 3t miles northwest of; 4,000 feet east of road crossing ovel' 
west fork of Hell Canyon, 23 feet south of Custer aud Bnck Springs 
road, in scattered timber on top of ridge; three pine trees marke(l 
"U.S.G.S. ILl\I. \V.T.," as follows: 10 inches in diameter, sonthea~:;t 30 
feet; 10 inclles in diameter, west 65 feet; ten inches in diameter, north 
45 feet; irou post marked "DW 6325" ......... ---- .... ---- --·- ........ G, 325.510 

\Vest fork of Hell Canyon, 45 feet east of dry stream ut!d, 70 feet south-
west of Custer and Buck Spring road; spike in root on south side of 
2-~-inch pine tree ____ ...... ____ ................ _ ....................... 6, 144.81 

·west fork of Hell Canyon, 2,000 feet west of; 20 feet southwest of Custer 
and Buck Spring road; wire nail in root on north side of 15-inch t~Lll 
dead pine tree. . . . . . .. . . .. .. . . . . . . . . . . . . . .. . .. . . . . .. . .. . .. . . . . . . . . .. . . 6, 251. 35 

\Vest fork of Hell Canyon, lmile northwest of; 50 feet southwest of Cus-
ter and Buck Spring road, 150 feet northeast of edge of timber; spike in 
root ou north side of dry pine snag 10 feet high ... _ .............. _. ___ . 6, 302.70 

Buck Spring, 5:! miles northeast of; 2.3 miles northeast of point where 
Custer and Buck Spring road descends into bottom of Gillett's Cany'm, 
25 feet west of ro<Hl; two vine trees marked "U.S.G.S. B.l\1. \V.T., as 
follows: northwest, 40 feet; southeast, 75 feet; iron post marketl "D\V 

6193 "- - - - - . -- - --- --- - - - - - - .. - - --- . - - - . - -.. -- - ... -. - . - ---- . - . -- - .. -- --- 6, 193. 251 
Buck Spring, 4~ miles northeast of; 1.6 miles northeast of point where 

Custer and Buck Spring road enters Gillett's Canyon, 8 feet southeast of 
road; spike in root on west side of 15-inch pine tree ................... 6, 084. 52 

Buck Spring, 4 miles northeast of; 30 feet north of Cnster and Buck Spring 
road, 1.1 miles northeast of })Oint where road enters bottom of Gillett's 
Canyon; spike in root on south side of 18-inch pine tree ou nortLI side of 
clump of large trees ........ ------ .............. ·----·---- ...... ·----- 5, 981.53 

Gillett's Canyon, on top of slope, east side, 20 feet northwest of Custer 
and Buck Spring road at top of steep descent into bottom of canyon; 
spike in root in southeast side of 18-inch pine tree ..................... 5, 827.54 



TRIANGULATION AND SPIIUT LEVELING. 

Buck Spring, 3 miles east of; 30 feet southwest of and about 10 feet above 
Custer and Buck Spring road, 250 feet east of point where roa.d crosses 
dry stream bed in Gillett's C:;myon after descending steep hill; in top 
of limestone outcrop 2 by 2 by 2 feet high; three pine trees marked 
"U.S.G.S. B.M. \\T.'l'.," as follows: 15 inches in diameter, east 250 feet; 
10 inches in diameter, northwest 12 feet; 12 inches in diameter, south 45 
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feet; bronze tablet marked" D'V 5627" ......... ------ ................ 5, 627.338 
Buck Spring, 2 miles east of; 30 feet north of Custer and Buck Spring 

road, 400 feet nort.hwest of month of deep narrow gnlch up which road 
runs, on bank 25 feet a.bove road; spike in root on north siue of 15-inch 
pine tree .............................................................. 5, 697. 73 

Buck Spring, 1! miles east of; 6 feet northwest of Custer and Bnck Spring 
road, 200 feet east of top of divide between Gillett's and Buck Spring 
canyons; spike in root on south west sitle of 18-inch pine tree ........ _. 5, 798. 63 

Buck :-:pring, about 1 mile east of; 20 feet north of road from Custer; 
spike in root on north side of 14-inch de:td pine tree, 25 feet high ...... 5, 653. 55 

Buck Spring, 100 feet southeast of; 330 feet so nth west of Kemp's dwelling 
house, 45 feet west of road down Buck Spring Canyon; in top of north 
end of limestone rock, 4 by 6 feet, 18 incl1es auoYe ground; two pine 
trees nHtrked "U.S.G.S. B.:M. \'{. T.," as follows: 14 inches in diameter, 
northwest 200 feet; 15 inches in diameter, sonthe.ast 20 feet; bronze 
tablet marked "DW 5432" ............................................ 5, 432.297 

Buck Spring to Pass Creek public road. 

Buck Sprmg, 0. 7 mile south of; 45 feet north west of road down canyon; 
spike in root on east side of 3-foot pine tree ........................... 5, 339. 26 

Buck Spring, about 2 miles south of; 8 feet northwest of road down can-
yon, 6 feet southeast of dry rocky stream bell; spike in southeast side of 
20-inch pine tree 6 inches above gronml ............................... 5, 173.66 

Buck Spring, 3.2 miles south of; 150 feet east of dry stream bed iu Buck 
Spring Canyon, 60 feet southeast of and about 10 feet abo,·e wagon 
road, near foot of a point topped with high vertical faced rock, where 
road again enters canyon after crossing a ridge to the northeast; in 
top of gray sandstone outcrop 3 feet wide and 2-t feet high, three pine 
trees marked '' U.S.G.S. B.M. vV. T.," as follows: 20 inches in diameter, 
southeast 6 feet; 5 inches in diameter, southwest 50 feet; 12 inches in 
diameter, north 27 feet; bronze tablet marked "DvV 5050" ............. 5, 050.270 

Buck Spring, 4t miles south of; 100 fP.et southeast of dry-stream bctl of 
Buck Spring Canyon, 500 feet sonth of oM stone chimney near water 
hole. 50 feet southeast of and :20 feet above road; spike in west side of 22-
inch vine tree----- .. ---- . -.--.- .. - --- .. ------- ---. --- ..... -- .... -- --.- 4, 895. 64 

3~C-S, or <'amp bell ranch, 700 feet southwest of; 80 feet east of fork in 
roa(ls, 1,0JO feet east of junction of Gilletts and Buck Spring canyons, 
on top of small rocky point; iron post marketl "DW 4727" ............ 4, 727.367 

Coe's ranch, 3,400 feet southeast of; 40 feet west of road to Custer, near 
foot of steep hill going out of Gilletts c~m~·on; spike in northeast side 
of 8-inch pine tree ............... _ .................................... 4, 777. 03 

Babcock ranch, i mile northwest of; 1.2 miles southeast of Coe ranch, 30 
feet so nth of Custer and Newcastle road, 200 feet east of junction of road 
from Babcock ranch, 400 feet east of timbered ravine down which Custer 
and Newcastle road rnns; iron post marked "DvV 4950" ............... 4, 950.236 

Barthold ranch, i mile east of; 500 feet northeast of Coon Creek, 60 feet 
north of intersection of two wagon roads; iron post marked "DvV 
4670"-- - --. --- -- .... - . ---- ... --- ... --- .. ----- .. ---. ---- ... ---- .... --.. 4, 670. 341 
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Barthold ranch, 2t miles southeast of; 3,300 feet southeast of road cross-

ing over rocky stream bed, 15 feet south west of road to Pass Creek, in 
bottom of a ravine; spike in northeast side of 10-lnch pine tree ........ 4, 542. 56 

Drew ranch (deserted), 1 mile northwest of; 25 feet sout.hwest of wagon 
road from Barthold ranch, about midway down steep hill; spike in west 
side of 6-inch pine tree ........ - _ •.... ~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 430. 07 

Drew ranch, 2,200 feet northwest of; 15 feet southwest of road from Bar-
thold ranch, 35 feet southeast of northwest corner of sec. 2, T. 5 S., R.1 
E., on southeast bauk ofgnlch; iron post marked ''DvV 4373" ......... 4,373.321 

Drew ranch, north. corner of garden fence; 4 feet· south of wagon road, 100 
feet north west of Tepee Canyon; spike 3 iuches above ground in north 
side of post ......... _ ........... ·_ ..................................... 4~ 390. 74 

Drew ranch, 1.8 miles south of; 30 feet west of road to" S. & G." ranch, 800 
feet southwest of two buttes cappefl with limestone bowlders, abont 1 
mile northeast of point where road crosses stream in Tepee Canyon, top 
oflong bill; iron post marked'' DW 4422" ............................ 4, 422.276 

Drew ranch, 2~ miles sonth of; 75 feet east ofroad to" S. & G." ranch, 180 
feet northwest of stream in Tepee Canyon, 300 feet northeast of remains 
of old log cabin, small group of sandstone rock, 20 feet abo\'C bl'd of 
stream; ~ chiseled on top of rock 1 by 1 by 1 foot in center of group, 
2 feet southeast of mound.-----· .......................... ---- ........ 4,200.37 

Hell Canyon al11l Pass Creek, 3.2 miles north of junction; 15 feet west of 
road from Drew ranch to '' S. & G." ranch, 1,100 feet south of junction 
with road down west side of Tepee Can you, on top of ridge covered with 
scattered quartzite bowlders, 6 feet east of bowlder 12by8by5 feet; 
bronze tablet in top of rock 4 by 2 by 1 foot, marked "DW 4294:" . . . . . . . 4, 294. 086 

Hell Canyon, 3,000 feet north of junction with Pass Creek, 205 feet weat of 
road from Drew's ranch to "S. & G/' ranch; copper nail in root of east 
side of 8-inch pine tree at foot of tim bel'ed slope ...........•. _ ......... 3, 879. 52 

Hell Canyon and Pass Creek, 1,200 feet west of j nnction, 75 feet southwest 
of junction of road down Pass Creek with road from Drew's ranch to 
"S. & G." ranch; 24 feet southeast of road, 90 feet south of south bank 
of creek bed; iron post tuarkell "D'V 38,!6" ...... ------ ............... 3,846.434 

Sullivan's rancb (ueserted), 220 feet west of main dwelling house, 30 feet 
northeast of road crossing over Pass Creek; spike in root on southeast 
side of 14-inch cottonwood tree ....................................... 3, 861.88 

Sullivan's ranch, 1 mile east of; on south bank of Pass Creek, 250 feet east 
of mouth of small runniug stl'eam, 40 feet southeast of road; spike in 
root on north side of 15-inch cottonwood tree .......................... 3, 898.40 

Sullivan's ranch, 2.6 miles east of; 2-J.O feet south of stream bed in Pass 
Creek valley, 45 feet south of county road crossing over stream bed, 800 
feet west of point at which road runs up out of valley on to a flat prairie; 
on top of small point of land 10 feet above road; iron post marked 
" D W 3988" ..................................... - .. - ... - .... - - - - . . . . . . 3, 988. 322 

Sullivan's ranch, 5.8 miles east of; sec. 35, 'I'. 5 S., R. 2 E., 3,800 feet north
east of soutbwest corner, 25 feet north of county road from '' S. & G." 
ranch, to Custer, 65 feet west of junction with dim road coming in from 
tbe north"west, about half way up a long bill; iron post marked '' D'W 

4253"--- -- ... - -- . --- -- .. - . -- . --- - . ----- ... --- - ---- ---. ---- . --- . --- ---. 4, 253. 397 

Pass Creek to Loring Bid·ing public road. 

Richardson's ranch, 1~ miles southwest of; 800 feet east of southeast fork 
of Pass Creek, 5 feet south of county road from "S. & G." ranch, to 
Custer; spike in root on north west side of 2-foot pine tree ...••.....••. 4, 426.56 
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Richardson's ranch, 1 mile southwest of; 15 feet northwest of road from 

"S. & G." ranch to Prindle, at junction of road coming in from the 
southwest; in saddle on top of ridge; iron post marked "DW 4594" _. 4, 594. 408 

Richardson's ranch, 500 feet southwest of dwelling, 65 feet southwest of 
county road; spike in root on north sid6 of 20-inch pine tree ........... 4, 582. 07 

Richardson's ranch, 1 mile east of; 140 feet northeast of point at which 
county road crosses draw; spike in root on north side of 6-inch pine 
tree ____ . ____ . ____ .... _ . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 677. 99 

Richardson's ranch, 2 miles east of; 20 feet east of road, 800 feet north of 
junction of roads, 900 feet south of junction with private road from 
Richardson's ranch; on top of ridge about It miles west of Pleasant 
Valley; iron post marked "DW 4796" .......... : . ..................... 4, 796. 490 

"18-mile" ranch, 1.4 miles east of; 500 feet north of abandoned school
house, northwest corner of Tutt's J)asture, sontheast of junction of 
county roatls; spike (without head) in northwest side of fence post, 6 
inches above ground------ ............................ ---- ............ 4,636.58 

Pleasant Valley, bed of stream at crossing_ ........ _ ......... : ........... 4, 624 
"18-mile" ranch, ! mile west of; 1,200 feet north of Tutt's ranch, 15 feet 

southwest ofcountyroad, 100 feet west of junction of road from "18-mile :' 
ranch with road running up Pleasant Valley, west side of Pleasant Val-
ley, 3 feet northeast of wire fence; iron post marked "DW 4649" ....... 4, 649.483 

"18-mile" ranch, 1,800 feet northeast of; 180 feet southwest of fork in 
stream bed, 90 feet northwest of water hole; brown sandstone 5 by 3 
feet by 1 foot high, circle and radial lines *on northwest encl. ...... 4, 690. 97 

"18-mile" ranch, abont 2 ·miles southeast of; 6 feet west of road from 
"18-mile" to Horgan's ranch, 1,500 feet north of top of divide; spike in 
root on east side of 2t-foot pine tree.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 850. 13 

Horgan's ranch, 2 miles north west of; 15 feet west of road from Loring 
siding to "18-mile" ranch, 350 feet fouth of top of divide over which 

·road crosses; iron post, marked '' D W 4916".... . . . . . . . . . . . . . . . . . . . . . . . 4, 916. 646 
Horgan's ranch,! mile southwest of; 27 feet southeast of road coming 

into ranch from southwest, 400 feet southwest of junction with road 
from "18-mile" ranch, near north end of a circular outcrop of flat rock 
*chiseled on top of southeast side of sandstone rock 5 by 3 by 1 foot. 4, 791.45 

LINE BEGINNING AT BENCH l\IARK 2 l\IILES EAST OF RICHARDSON'S RANCH, SOUTHWESTERLY 

BY l\r"BEATH'S RANCH DOWN EAST FORK OF HAWKWIUGHT CREEK, THENCE NORTHERLY TO 

BENCH l\IARK IN PASS CREEK VALLEY. 

Richardson "s ranch to Hawkwright Cnek. 

McBeath's ranch, 1.4 miles northeast of; 20 feet east of road to Custer, on 
south side of ridge of timber through which road passes, 6 feet east of 
dry '>andy ravine, copper nail in root on northwest side of 15-inch pine 
tree __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 638. 39 

McBeath's ranch, 1,600 feet northeast of; 35 feet southeast of road to Cus
ter on southwest edge of timber, 300 feet southwest of point where road 
runs down dry rocky stream bed; one pine tree, marked "U.S.G.S. B.M. 
vV.T.," east 30 feet; iron post marked "DW 4512" ................. _ ... 4, 512.441 

Cedar ranch, 1,300 feet northwest of; 370 feet south of gate in wire fence, 
60 feet east of road; copper nail iu root on west side of 15-inch tlry pine 
snag 6 feet high.... . . . .. . . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . . .. .. .. . . . . . . 4, 399. 19 

Cedar ranch, 500 feet west of; 140 feet west of gate in wire fence, 20 feet 
!Southwest of road; spike level with ground in root on northeast side of 
12-inch pine tre~ ...................................................... 4, 348.15 
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Cedar ranch, 2 miles south of; 20 feet west of road down Hawkwright 
Creek, 180 feet west of atHl al>Out 30 feet above bed of east fork of 
Hawkwright, 600 feet north of point where road rnus up out of valley 
and crosses rillge; two pine trees markell "U.S.G.S. B.l\I. \V.T." Five 
inches diameter south 70 feet; 8 inches diameter west 40 feet; iron 

Fej'lt. 

post marketl "DW 4165" ....................... __ ... ___ . ___ .. __ .. _. __ . 4, 165. 390 
Cedar ranch, 4 miles south of; 40 feet west of crossing of road over Hawk-

wright Creek, 500 feet south of spring; spike in root on south side of 
15-inch cotton wood tree ... __ .. ____ .. _. __ .... __ . _ .... _ ... __ . __ ... ___ : . . 4, 033.71 

Cedar ranch, 4-i miles sonth of; 25 feet northeast of road down Hawk
wright Creek, at jnnction with road coming in from northwest, about 
3,000 feet south of the fork in creek, t mile west of creek; iron post 
marked "D\V 40:21" -------- .. ______ .... __ ...... __ ... __ --· ------ .. _ --- _ 4, 021.425 

:i\icBenth's ranch, 2t miles west of; 70 :ieet northwest of road from 1\icBeaths 
and Cellar ranches to Pass Creek, at jnnction with road coming np ridge 
from the sonth·west; on top of watershed hetween Pass Creek and 
Hawkwright Creek; point at which road starts descent into Pass Creek 
basin; pine tree 15 inehes diameter marked "U.S.G.S. B.M. \V.T." 
southeast 130 feet; iron post marked "DW 4373" ----. ____ ..... _ ... __ . _ 4, 373.390 

LI:'\E FROM PASS CREEK VALLEY NORTHWARD TO MARSH'S RANCH. 

Pass Creek, 1 mile north of; t mile west of Roger's shack, 50 feet northwest 
of old" S. & G." antl Custer county road, north side of l?elt of timber; 
spike in southeast side of 20-inch broken top pine tree 15 feet high ..... 4, 40:!.. 30 

Roger's shack, It miles ntlrtheast of; 1:.!0 feet southeast of old "S. & G." 
and Custer connty road, 25 feet northeast of plank gate in wire fence 
on south side of Lindsay's pasture; spike in root on north side of 2-foot 
pine tree_ .... _. _ .. _. _. _. _. _ ...•• _. __ .... _ .. ____ ..... _ .. _________ . _. _ _ _ 4, 639. 43 

Lindsay's ranch, ! mile east of; 18 feet southeast of old "S. & G." and 
Custer county road, in small saddle on top of ridge, 40 feet northeast of 
crest,, 600 feet sonth of fence on north side of pasture; two pine trePs 
marketl "U.S.G.S. B.:\I. \V .T. ;" 5 inches diameter northwest, 60 feet, 
12 inches din meter northeast 90 feet; iron post tnarked "D\V 4801" __ . _ 4, 801. 141 

Liudsay'~ raneh, 1 mile northeast of; 8 feet west of ohl "S. & G." ancl 
Cnster county road, northeast side of Lindsay's pasture; spike in north 
side of corner fence post _- ........... ___ ... _ . ___ . _ . -. __ . _ .... _. _ .•.... 4, 726. 65 

Lindsay's pasture, 4,000 feet north of northeast corner, 40 feet. west of old 
"~. & G." aiHl Custer county road, 450 feet north of junction with road 
from southwest, south side of belt of timber; wire spike in southeast 
side of 12- inch pine tree .. _ ..... _ .. _ ... _ .... __ . ___ . _ .. _ .... _. _ ......... 4, 857. 21 

Reynolds's ranch, ahont 1 mile southwest of; 120 feet southeast of old 
'' S. & G." and Custer connty road; wire spike in root on southeast side 
of 18-inch pine tree. ____ . _ .. _ .. _. _____ ........ __ . _. __ .... _. ___ ... _____ 5, 153. 21 

Reynnl :s's ranch, t mile southwest of; 30 feet east of old "S. & G." and 
Cnster eonnty road, at junction of road coming in from southeast, t mile 
s.:>nth of poiut of fork of road to Reynolds"s ranch; iron post marked 
" D W 5208" ..... - . _.- . __ ... - _ .. ----- .. - ... - _ ...... - . --- .. -- .. --- .. _ . . . 5, 208. 292 

Reynolds"s ranch, 1. 2 miles north of; 35 feet southeast of old "S. & G." an(l 
Custer county road, 165 feet northeast of cross roads in draw forming 
bead of Pass Creek; copper nail in northwest side of 12-inch pine tree .. 5, 305.06 

Reynolds's ranch, 2 miles north of; 150 feet southeast of road to ''Y 4" 
ranch. t mile sonthwest of timbered lmtte; copper nail in northwest side 
of 2-foot pine tree----------------------·- .••••• ----·-----·----------- 5, 432.51 
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Reynold8's ranch, 2! miles north of; 20 feet east of road to "Y 4" ranch, t 
mile north west of timbered butte, near south end of a strip of prairie; 
two pme trees marked "U.S.G.S. B.M. W.T.,"6 inches diameter south 
180 feet; 12 inches diameter northeast 260 feet; iron post marked "D W 
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5491 " .. ---- .... - ------ .. - ....... ---- --.- . --.- .... - ... - ... --- ---- . ----- 5, 491. 264 
Reynolds's ranch, 3t miles north of; 50 feet east of road to "Y 4." ranch, 

160 feet south west of gate m fence; wire sp1ke in root on north side of 
18-inch p1ue tree . . . . • • . . . . . • . . . . . . . . • . . • . . . . . . . . . . . . • . . • . . • . . . • • • . . . . . 5, 488. 17 

"Y 4' ranch, t mile southwest of; 30 feet north of road from Pass Creek, 
2f: feet eatst of ra vme, 60 feet north of fence; wire spike in root on south 
side of 2-foot pme tree ................................................ 5, 515.96 

"Y 4" ranch, 1,500 feet northeast of; 40 feet southeast of road to Custer, 
40 teet east of corner of fence; wire spike in root on north side of 2-foot 
pine tree in bottom of dry ravine ..................................... 5, 484.45 

"Y 4" ranch, t mile northeast of; 20 feet southeast of road to Custer, iu 
saddle on top of small ridge; 2 pine trees marked "U.S.G.S. B.M. 
W.T.," 5 inches diameter west 145 feet; 12 inches diameter northeast 
200 feet; iron post marked "DW 5541" ................................ 5, 541. 189 

"Y 4'' ranch, 2t miles northeast of; 10 feet southeast of road to Custer, 
2,500 feet southwest of junction with old Custer and New Castle stage 
road; wue spike in root on north side of 18-inch pine tree ..•••.•...... 5, 671. 65 " 

CUSTER WESTERLY ALONG CUSTER AND NEWCASTLE PUBLIC ROAD TO A POINT ABOUT ! 
l\IILE NORTH OF BABCOCK'S RANCH VIA FOUR MILE, MARSH'S RANCH, W .A.RD'S RANCH, AND 

CROSSING HELL CANYON. 

Custer, 1 mile west of; point of rock in top of ledge 3 feet from east end; 
so nth side of road at fence, 100 feet east of small ravine crossing road at 
.right angles .......... · ................................................ 5, 350.03 

Wright's ranch, 500 feet west of; nail in root of 5-inch pine tree on north 
side of road ..........•...........•.......... ~.... . . . . . • • • • . . . • • • . . . . . 5, 378. 15 

Carr's ranch, 300 feet northeast of; 3 miles so nth west of Custer, in spber- . 
ical shaped rock outcrop 100 feet southeast of road; W. T. 45 feet east, 
30-inch pine; W. T. 30 feet south, 15-inch pine; bronze tablet marked 
"DW 5-175" ......••.•.............•..........••.....••....•........... 5, 475. 2e9 

Four Mile, Hendrick's ranch, 500 feet east of; 3 feet west of mile board at 
the intersection of the Dudley road with the Newcastle and Custer road, 
4t miles southwest of Custer; iron post marked "DW 5336" ..•...••... 5, 336.161 

Four Mile, 1 mile west of; nail in xoot of 15-inch pine 40 feet south of 
road ..........•........•.................•.•............. ; . . . . . . . . . . . . 5, 453. 73 

Four Mile, 2 miles west of; i mile east of Marsh's ranch; nail in root of 
18-inch pine 40 feet south of road ....................................... 5, 473.77 

·Marsh's ranch, 800 feet west of; top of large flat rock on east edge of road, 
and level w1th road, in west bank of dry creek channel, 125 feet north of 
crossing; "\V. T. 70 feet east of south, pine, 30 inches diameter; W. T. 50 
feet east of south, pine 30 inches diameter; bronze tablet market! "DW 
5453 " - - -.. - . - ... - - - - .. - - - ... - - - - .. - - : ... - - - - ... - - • - . - ...... - .... - .. - . . 5, 453. 268 

Marsh's ranch. 1.2 miles west of; nail in root of 10-inch pine 25 feet south 
of road near where it starts up ridge .................................. 5, 594.19 

"\Yard's ranch, 1 mile east of; nail in top of 3-inch stump on south edge of 
road in top of ridge .................................................... 5, 730.17 

Ward's ranch, 300 feet south of; 50 feet north of road; "\V. T. 30 feet east, 
18-inch pine; W. T. 50 feet northeast, 18-inch pine; bronze tablet sot in 
rock market!" DW 5614" .............................................. 5, 614.095 

Ward's ranch, 1 m1le west of; nail in root-of 15-iuch pine tree on south 
edge of road--- .. - .. -- --- - . --- ---- -...... --. -.--- ... -. _·- . -- .... --. -... 5, 596. 48 . 

19 GEOL, PT 1--20 
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Ward's ranch, 2 miles west of; 1 mile north of Smith's ranch, at junction 
·of ravine with Hell Canyon on south edge of road, 75 feet east of road 
coming clown Hell Canyon; "\V. T. 50 feet southeast 10-inch pine; "\V. T. 

.Feet. 

165 feet northeast 20-inch pine; bronze tablet marked "DW 5090" ..... 5, 090. 196 
\-Yard's ranch, 4 miles west of; nail in root of 12-inch pine 25 feet south 

of road ...... ____ . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 304. 38 
'Vard's ranch, 5 miles west of; -nail in 3-inch pine stump on south edge of 

road; south branch of road leaves Hell Canyon .....•.................. 5, 259.84 
Smith's ranch, 3 miles west of; 800 feet west of intersection of middle and 

south roads over Hell Canyon. On top of divide between west Hell 
Canyon and east prong of Tepee Canyon, limestone 3 by 2 by 1-?t feet 
high, 100 feet northwest of road; ,V, T. 200 feet north, 15-inch pine; 
W. T. 65 feet south west 12-inch pine; bronze tablet marked "DW 5358". 5, 358. 129 

Smi t.h's ranch, 4 miles west of; 18-inch pine south edge of road, half do!"n 
hill to Tepee Canyon. __ ..... _ •................ _ ....................... 5, 171. 69 

Smith's ranch, 5 miles west of; nail in root of 12-inch pine, 25 feet north 
of road, 100 feet west of middle prong of Tepee Canyon ... _... . . . . . . . . 5, 099. 64 

Smith's ranch, 6 miles west of; 25 feet south of road, 900 feet east of sec
tion corner, on line between ranges 1 and 2, near foot of ridge; W. T. 285 
feet east, 20-inch pine; "\V. T. 250 feet northeast 2-1-inch pine; iron post 
marked "DW5094" .................................................. 5,09-1.1-12 

Smith's ranch, 7 miles west of; nail in root of 18-inch pine on south edge 
of road ................... __ ... _ ... _ .......................... _ ....... 5, 120. 83 

Smith's ranch, 8 miles west of; pointon large flat rock on north edge of 
road, 300 feet west of top of ridge, i mile west of road running to Bab-
cock's ranch ......... _ ............................................. __ . 5, 043. 32 

LIXE COliiMENCING AT BEXCH MARK ON THE CUSTER AND DEADWOOD PUBLIC ROAD, HALF 

1\IILE SOUTHEAST OF PLEASANT VIEW RANCH, HAL}j' MILE NORTHEAST OF WRIGHT'S RANCH, 

AND 30 FEET SOUTHEAST OJj' ROAD FROl\1 WRIGHT'S RANCH TO CUSTER, NORTHWESTEllLY 

TO BENCH MARK NEAR JAlllES DWYER'S RANCH. 

Foran's ranch, -?t mile north of: nail in root of 24-inch pine stump, 25 feet 
west of road at edge of park north of ridge, near road intersection .... 5, 808.55 

Foran's ranch, 1{- miles north of; nail in root of dead 24-inch pine tree 60 
feet west of road, 200 feet south of top of divide ...................... 6, 059.94 

Mahnke's ranch, t mile south of; 35 feet west of intersection of old stage 
road from Custer to Deadwood and road running to Hill City via Ten
derfoot; southeast of .Junction schoolhouse t m_ile; W. T. 120 feet north
east 15-inch pine tree; W. T. 120 feet northeast 18-inch pine tree; iron 
post marked "D'V 6106:' .. _. _ ...... _ .............. -- ............ -..... 6, 106. 090 

Mahnke's ranch, 0.6 mile north of; nail in top of 3-inch quaking aspen 
stump, 25 feet west of road, where it turns up prong of creek .... ------ 5, 952.70 

Mahnke's ranch, It miles north of; nail in root of 12-inch pine tree, 10 feet 
east of road .......... -...... --. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 030. 71 

Vonderlehr's ranch, 275 feet north of; on east side of road where it turns 
northwest on north side of valley; ,V. T: 120 feet northwest, 24-inch 
pine tree; W. T. 300 feet northeast 24-inch pine tree; iron post marked 
"DW 5818" .. _ ..... _ ...... --- ... --· .......• -- ..... --· ........•........ 5, 818.081 

Vonderlehr's ranch, 1. 2 miles north of; nail in root of 8-inch pine tree on 
west edge of road, 150 feet south of top of ridge ....... __ . . .. . . . . . . . . . . 6, 135. 86 

Vonderlehr's ranch, 2 miles north of; nail in root of 24-inch pine tree, 20 
feet east of roau, 300 feet north of top of ridge at Spring Creek ........ 5, 942. 15 

Jackson's ranch, 800 feet west of; at west edge of road, 100 feet west of 
small creek; ,V. T. 170 feet northeast 30-inch pine tree; ,Y. T. 265 feet 
:northwest 36-inch pine tree; iron post marked "D W 5833 " ... _ ......... 5, 833. 068 
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Feet. 
Jackson's ranch, 1i miles north of; nail in root of 10-inch pine tree 50 feet 

'"est of road ....•.. ____ . ___ .. __ •....... __ .·.. . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 948. 15 
Simpson's ranch, 4QO feet northeast of; in rock outcrop on point of ridge 

on east side of road; W. T. 85 feet west, 18-inch pine; W. T. 35 feet north, 
15-inch pine; bronze tablet marked "DW 6123 " ..... -- .. ---- .......... 6, 122.971 

Simpson's ranch, 1 mile north of; nail in root of pine on southwest edge 
of road on top of ridge._ ..... _ ..... __ .•....•.... _... . . . . . . . . . . . . . . . . . . 6, 428. 46 

Gillette's ranch, 350 feet east of; in rock outcrop 20 feet long, 4 feet high, 
15 feet above and 25 feet northeast of road at angle of; 175 feet north
west of bridge over Slate Creek; \Y. T. 370 feet south, 24-inch pine; 
bronze tablet marked "DW 6243 " .. _ .................................. 6, 243. 153 

Gillette's ranch: 1. 1 miles north of; top of triangular stone 18 inches high 
with 2 feet base, 40 feet west of road, 75 feet east of Slate Creek ....... 6, 105. 59 

Cramer's ranch, 0. 4 mile north of; 20 feet south of road forks; \Y. T. 325 
feet northeast 36-incb pine; W. T. 425 feet southwest 30-inch pine'; iron 
post marked "DW 5901 " ... _. _ ........................................ 5, 900. 973 

Jim Dwyer's ranch, 0. 4 mile south of; nail in top of 3-inch })ine stump, 
25 feet east of road, 20 fe(3t west of ravine ........ _.. . . . . . . . . . . . . . . . . . • 5, 912. 09 

DWYER'S RANCH EAST OF TIGERVILLE ON BURLINGTON AND MISSOURI RIVER RAILROAD. 

Jim Dwyer's ranch, 800 feet northwest of; 275 feet north of road, set for 
township corner on base line and marked '' SCT 1 N., R. 3 E., on N\V. 
and R. 4- E. on NE. ;" iron post marked" DW 5837" .................... 5, 837.498 

Jim Dwyer's ranch, 1 mile east of; nail in root of 10-inch pine tree south 
of road .. __ ........... _. _ ... __ .... -.-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 861. 95 

Jim Dwyer's ranch, 2 miles east of; nail in stump of quaking aspen, 15 
fert south of road, in aspen thicket .... ----·----- ................ ------ 5, 737.93 

Cronin's ranch, 500 feet east of; nail in root of 8-inch pine tree, 25 feet 
north of road ........ _ ........ _. __ ...••.•. _ ..... _ ..... _ . _ ......... _.. . 5, 582. 48 

Mrs. Dwyer's ranch, or Tigerville; nail in root of 24-inch pine tree, 100 feet 
east of 1·oad intersection ...........•............................ __ . _.. 5, 485. 12 

LINE CO:\U\1ENCING 1;! MILES SOUTHEAST OF BEAR SPRINGS ON ROAD FROM CUSTER TO 

BEAH SPRINGS, PREACHER SPRINGS, AND HEAD OF CASTLE CREEK, THENCE- NORTHERLY 

TO DEADWOOD AND NEWCASTLE ROAD, THENCE EASTERLY TO BULLDOG RANCH ON BUR· 

LINGTON AND MISSOURI RIVER RAILROAD. 

Bear Springs, 1 mile south of; nail in root of old pine snag 25 feet west of 
road ..... ---- ...... -................. - ..... -- ... ·- ...... · ..........••••• 6, 451. 23 

Bear Springs, in flat limestone outcrop 12 by 15 feet, 130 feet east of creek, 
500 feet southeast of cabin, 50 feet below timber line; 350 feet southeast 
of road, 600 feet northeast of road; W. T. 400 feet north west 18-inch pine 
tree; W.'l'. 250 feet northeast 40-inch pine tree; copper bolt marked 
'' D W 6490 " - - ... - . . . . . . . . . ........ -.. - - .. - - . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 490. 244 

Bear Springs, 1 mile north of; nail in root of 5-inch pine stump, 15 feet east 
of road ................ _ .........••........... _ .... __ ...... ___ ... _ . _ . _ 6, 657. 90 

Bear Springs, 2t miles north of; in center and upper side of flat limestone 
outcrop, 135 feet northeast of road, on top of divide between head of 
Gillette Canyon and Hell Canyon, outcrop 60 feet by 30 feet; W.T. 175 
feet south 15-inch pine tree; W.T. 310 feet northwest 12-inch pine tree; 

. copper bolt marked "DW 6912" ..••......••. ·----· ...••. ____ .... ·.----· 6, 912.3 
Bear Springs, 3 miles northwest of; nail in root of 10-inch pine tree, 75 

feet north of road ............................ _. _ ........ __ ... ___ .. . . . . 6, 765. 42 
Bear Springs, 3! miles northwest of; nail in root of 15-inch pine tree, 75 

feet north of road ... ? ••••.••••...••••••••••••••.••••••.•• _.. • . • • • . • • . . 6, 664. 68 
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Bear Springs, 4 miles northwest of; 25 feet east of road running from Gil
lette Canyon to Bear Springs, on southea.st side of Gillette Park at foot 
of ridge which divides the branch of Gillette Canyon running toward 
Bear Springs from one running to head of Spring Creek, 800 feet south 
of the intersection of the two branches of Gillette Canyon, near the 
indefinite mtersection of the roads running to Bea.r Springs, Spring 
Creek, down Gillette Canyon and north through Gillette Park; W. T. 
190 feet northeast 20-inch pine tree; W.T. 400 feet southeast 30-inch 

Feet. 

pinetree; ironpostmarked''DW6611" .............................. 6,611230 
Preacher Springs main road and Gillette Canyon road, 5.1 miles east of 

intersection of; highest point of rock 12 by 12 inches 30 feet south of 
road ................................... ~ . ~ .......................•.... 6, 560. 56 

Preaeher Springs·main road and Gillette Canyon road, 4 miles east of inter-
section of; nail in root of 24-inch pine tree, 150 feet north of road __ ._ .. 6, 462.02 

Preacher Springs main road and Gillet,te Canyon road, 3 miles east of inter
section of; at interseetion with a ravine 1rom the south with Gillette Can
yon; in second limestone outcrop from the north, at foot of clitt' and 40 
feet south of northwest point of cliff; 5 feet above level of snrface, out
crop 10 feet high; W.T. 280 feet north 30-inch pine tree; W.'f. 300 feet 
southwest 24-inch pine tree; copper holt markt:d "DW 6374" .......... 6, 374.051 

Preacher Springs main road and Gillette Canyon road, 2 mi1eR east of inter-
section of; nail in top of 4-inch pine stump 1:-0 feet so nth of road ..... _ 6, 298. 45 

Preacher Springs main road and Gillette Canyon road, 1 mile east of inter-
section of; nail in root of 18-inch pine tree 50 feet east of road ......... 6, 207. 86 

Preacher Springs main road and Gillette Canyon road, 0.3 mile west of 
intersection of; in east end and 8 inches below top of limestone outcrop 
5 feet long and 2 feet high, 75 feet north of road and 6 feet higher than 
road; W. T. 25 feet north, 18-inch pine tree; W. T. 125 fet~t northeast, 24-
inch pine; copper bolt marked '' DW 6129" ........................... _ 6, 129. 241 

Graham ranch road ancl Preacher Springs-Buck Springs road, 2 miles enst 
of intersection of; nail in root of 14-inch pine tree, 30 feet east of road. 6, 059. 71 

Graham ranch road and Preacher Springs-Buck Springs road, 1 mile north-
east of intersection of; nail in root of 24-inch dead piw~ tree, 20 feet 
east of road.. . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 963. 79 

Graham ranch road and Preacher Springs-Buck Springs road, 25 feet weRt 
of intersection of; 4 miles east of Graham's ranch; W. T. 4n feet north, 
30-inch pine; W. T. 125 feet northeast, 30-inch pine; iron post marked 
"D.W 6167" .................•..•... : .•.• -............................ _ 6, 167. 223 

Graham's ranch, 3 miles east of; nail in root of 18-inch pine tree, 20 feet 
west of road_ ..................................•...................... · 6, 221. 20 · 

Graham's ranch, 2 miles east of; nail in root of 12-inch pine tree south of 
road . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . . . . . . . . . 6, 201. 96 

Graham's ranch, 1 mile east of; nail in root of 15-inch pine tree, on south 
side of road ..........•...... -..... -..... -... , ....... -.....•.•.......... · .. ~ · 6, 091. 69 

Graham's ranch, 1,000 feet- south of; in blue limestone outcrop U by 12 
inches, 15 feet east of road on east side of Hay Canyon, 20 feet east of 
foot of hill; W. '1'.135 feet north, 24-inch pine tree; W. T. 280 feet south-
east, 30-inch pine tree; copper bolt marked "DW 5752" ................ 5, 752.294 

Moon's ranch, 2 miles south of; nail in root of 10-inch pine tree, 10 feet 
nort.h of road ......................................................... 6,041. 67 

Moon's ranch, l! miles south of; nail in root of 18-mch dead pine tree, 45 
feet east of road ...................................................... 6, 146. 27 

Moon's ranch, 65 feet south of cabin; in limestone outcrop 18 by 24 inches; 
W. T. 1i0 feet north, 10-inch pine tree; W. T. 85 feet west; 24-inch pine 
tree; copper bolt marked "DW 6273" ................... ~ ..... _. _ ..... 6, 273.532 
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.Feet. 
Moon's ranch,! mile north of; nail in root of 24-inch pine tree, 65 feet east 

of road ...............•...••.....•••...............• ·- . . . . . . . . . . . . . . . . . 6, 335. 83 
D. W. Thompson's, r:tnch, 2-! miles south of; nail in root of 40-inch pine 

tree 75. feet east ·of road . . . . . . . . . • . . . . • . . . • • . . • • • • . . . . . . . . . . . . . . . . . . . . . 6, 403. 37 
D. E. Thompson's ranch, 1! miles south of; nail in root of 30-inch pine 

tree 50 feet west of road . . . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . • . . . . . . . . . . . . . 6, 386. 09 
D. W. Thompson's ranch, 0.7 mile south of; 25 feet east of intersection of 

road running south with Newcastle road; W. T. 50 feet east, 12-inch 
pine tree; W. T. 265 feet southwest, 18-inch pine tree; iron post, ma.rked 
"DW 6480 71 

•••••••••••••••••• •••••• : • •••••••••••••••••••••••• ---· •••• 6,480.210 
D. W. Thompson's ranch, i mile south of; nail in root of 15-inch pine tree, 

90 feet east of road. . . . . • • • . . . . . . . . . . . . • • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . 6, 511. 27 
D. W. Thompson's ranch, 0.8 mile east of; nail in root of 12-inch pine tree, 

20 feet south of road . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 673. 08 
D. W. Thompson's ranch, 1! miles east of; in limestone outcrop, 24 by 18 

feet, 6 feet higher than road, 40 feet southeast of intersection of Preacher 
Springs road with Newcastle road; W. T. 250 feet w.est, 36-inch pine tree; 
W. 1'.185 feet southeast, 18-inch pine tree; copper bolt, marked "DW 
6588 ,, -. - - - - - - - - - - . - . - - - - - .. - - - - - -- - - - - -- - - . - - - - - . - - - - . -- - - . - - - .. - - - - - . 6, 588. 185 

Woodward's ranch, 4 miles south of; on top of divide, nail in stake, 6 
inches above ground, west of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 6, 683. 15 

'Voodward's ranch, 31 miles south of; point of rock by stake, 15 feet east 
of road . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 597. 43 

Woodward's ranch, 2i miles south of; higheRt point of stone, 2 feet b;r 1 
foot, 40 feet ea"t of road, stake by stone ...•.............•..•.•.••..... 6, 568.73 

Wood ward's ranch, 1! miles south of; 1,000 feet southeast of Scott's unfin
ished cabin, 6 inches below top of limestone outcrop, 200 feet southwest 
of spring; W. T. 15 feet southeast, 10-ineh pine; W. T. 125 feet west, 
10-inch pine; copper bolt marked "DW 6681" ...•......•....•......••. 6, 681.238 

Woodward's ranch, i mile south of; nail in root of 8-inch dead tree, 125 
feet. east of road on top of ridge.... . . . . • • • . . . . . . . . . . . . . . . . . . . . . . • . . . . . 6, 770. 72 

Ketelle ranch, nail in stake 10 feet northwest of intersection of road lead-
ing to Ketelle ranch and main road ..................................• 6, 677. 26 

Castle Creek, head of; in west side and 2 feet below top of limestone out
crop, 10 by 10 feet, 150 feet northeast of intersection of the Castle Creek, 
Cold Springs, and Newcastle roads; W. T.150 feet north, 18-inch pine 
tree; W. 1'.200 feet east, 18-inch piue tree; copper bolt, marked "DW 
6536"- ... - - -- - . - .• - - . - - . - .. - -•. - -- - . - -... - . - .... -- - . -..... -........ - - . 6, 536. 045 

Castle Creek, head of, below intersection of roads; 120 west of road run-
ning down creek; nail in quaking aspen stump .. ~ •................... 6, 5:.:l3. 32 

Silver Tip Spring, 1 mile south of; nail in balsam stump, 150 feet east of 
road .................................................................. 6, 672. 52 

Silver Tip Spring, 200 feet southwest of; 500 feet southwest of Dolan's 
ranch; nail in stnmp west of road ..................................... 6, 817.36 

Thowel's and Smith's ranches, 50 feet southwest of intersection of road 
running east to; nail in q:uaking aspen stump 25 feet west of road ..... 6, 769.77 

Cold Springs, 1.9 miles south of; nail in balsam stump 85 feet. west of road. 6, 706. 69 
Cold Springs, ! mile south of;. nail in quaking aspen stump 50 feet west 

of road .... - ...............•........ - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 525. 58 
Colrl Springs, 300 feet north of; in limestone ledge 15 feet higher than 

creek bed, 150 feet north of where Cheyenne-Dead wood road crosses 
creek, 100 feet west of road, 200 feet west of road rnnning south to head 
of Castle Creek; ledge shows out of ground 10 feet in length and 2 feet 
high; copper bolt marked" DW 6417 '' ................................ 6, 416.999 

Cold Springs Creek, road stril,es creek. and turns south; nail in quaking 
aspen stump, 150 feet northeast of creek ............................... 6, 307. 86 
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McQuaig road and Cheyenne-Deadwood road, 4 miles west of intersec
tion of; near top of high ridge, nail in root of charred pine snag, 20 feet 

Feet. 

high, 75 feet east of road.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 562. 31 
McQuaig road and Cheyenne-Deadwood road, 3:! miles west of the inter-

section of; nail in quaking aspen stump, 50 feet south of road, in quaking 
aspen thicket on side of hill ........................................... 6, 612. 13 

McQuaig, 125 feet northeast of log stable; nail in root of large pine tree, 
40 feet south of road . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 363. 9 

McQuaig road and Cheyenne-Deadwood road, 2.7 miles north of intersec-
tion of; 0.8 mile south of McQuaig; nail in quaking aspen stump east of 
road . . • • . . . . . . . . . . • • • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 6, 370. 6 

McQuaig road and Cheyenne-Deadwood road, 1.7 miles north of intersec-
tion of; nail in root of big pine tree 60 feet east of road .....••......... 6, 486.8 

McQuaig road and Cheyenne-Deadwood road, lrnile north of intersection 
of; nail in root of pine tree east of road ...................•........... 6, 565.7 

McQuaig road and Cheyenne-Deadwood road, 2-! miles west of intersec-
. tion of; nail in quaking aspen stump, on north side of stump, on north 

side of road· at edge of timber .............•...............•.•......... 6,684.65 
McQuaig road and Cheyenne-Deadwood road, lt miles west of intersec-

tion of; nail in quaking aspen stump, 75 feet south of road, in quaking 
aspen thicket . . . . . . • • • . . . . . . . • . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 572. 54 

McQuaig road with Cheyenne-Deadwood road, intersection of; 2 miles 
west of Colton's ranch, in shelf of limestone cliff, 3 feet below top of 
cliff on the part farthest south and west; cliff 10 feet high and 15 feet 
long, on south bank dry creek channel, 100 feet south of the road inter-
section; copper bolt marked" DW 6464" .............................. 6, 464.513 

Colton's ranch, lt miles west of; nail in balsam stump, south edge of road, 
crossing of dry creek channel...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 394. 97 

Colton's ranch, 800 feet west of; nail in side of big pine tree, 20 feet north 
of road ..... : . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 298. 65 

Bessant's ranch, 3 miles west of; nail in top of quaking aspen stump, on 
west side of road .................................•.................... 6, 429. 75 

Bessant's ranch, 2! miles west of; nail in root of spruce tree at end of 
fence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 54 7. 02 

Bessant's ranch, 2 miles west of; nail in root of pine tree on north edge of 
high way.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 589. 96 

Bessant's ranch, 1 mile south of; nail in balsam stump on south edge of 
high way at big angle in road .............. · ............................ 6, 472. 11 

Bessant's ranch, 500 feet southeast of dwelling; nail in top of stnmp at 
angle in road ......................................................... 6,439.50 

Bessant's ranch, t mile east of; nail in root of pine snag north of road ... 6, 41_0. 26 
Howell's ranch; nail in root of pine stump north of 1·oad ................ 6, 357.46 
Fish's timber camp; uail in root of pine tree used as fence corner, 100 feet 

southeast of dwelling ................................................. 6, 284. 38 
Bull Dog ranch, 3 miles west of; ! mile west of abandoned sawmill; nail 

in root of pine stump east of road on top of ridge, 1,000 feet southeast of 
Limestone Butte ........ ~ ............................•.•.............. 6, 299. 51 

Bull Dog ranch, 2! miles west of; na.il in root of spruce tree, 300 feet south 
of dwelling at abandoned sawmill, 20 feet east of wire fence at road 
intersection. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 062. 69 

Bull Do~ ranch, tt miles west of; nail in root of pine stump, south edge 
of highway at intersection of logging road...... . . . . . . . . . . . . . . . . . . . . . . 6, 097. 12 

Bull Dog ranch, 0.7 mile west of; nail in root of balsnm tree at enge of 
timber ....................•......•.... ·.· .............................. 5, 963. 52 
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LINE COMMEXCING NEAR INTERSECTION OF ROADS TO PREACHER SPRINGS, TO DITCH CREEK, 

TO SPRING CREEK, AND TO BEAR SPRING; THENCE NORTHERLY TO HEAD OF WATER IN 

DITCH CREEK. 

Bear Spring, 5 miles northwest of; 2! miles southeast of head of water in 
Ditch Creek; highest point of black bowlder, 18 inches diameter, with 
corner broken off, 12 feet east of road, 100 feet southeast of limestone 
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Feet. 

on tcrop, 300 feet north of top of ridge ......• __ .. _. _ ...... ___ ... _. _ . . . . 6, 598. 06 
Bear Spring, 5t miles northwest of; 2! miles southeast of head of water 

in Ditch Creek; 2 feet northeast of t section corner common to the 
corner of the SE. t and SW. t of sec. 36, T. 1 S., R. 2 E., and the NE. t 
and NW. t of sec. 1, T. 2 S., R. 2 E., 100 feet west of road, 25 fet"t east of 
dry creek; W. T.425 feet southwest, pine 15 inches diameter; W. T.550 
feet southwest, pine 24 inches diameter; iron post marked "D"W 6571 ". 6, 571.257 

Bear Spring, 6 miles northwest of; 1! miles southeast of head of water in 
Ditch Creek; nail in ro~t of dead pine tree on edge of dry creek 300 feet 
west of road ...... ___ . 0 •• --. 0 .................. _ •• 0 •• _ ••••••••• 0 .... 0. 6, 525. 16 

Bear Spring, 7 miles northwest of; ! mile southeast of head of water 
in Di ten Creek; nail in top of balsam stump 3 inches diameter, 65 feet 
west of road on west bank of dry creek .. __ ... ____ ......... ___ . . . . . . . . . 6, 458. 54 

Ditch Creek, head of water in; in limestone outcrop 10 by 10 feet square, 
2 feet high, 85 feet east of road a.ml 15 feet higher than road, 400 feet 
south of spring at head of Ditch Creek; 'IN. T. 180 feet northeast, pine 
.tree 24 inches diameter; vV. T. 280 feet west, pine tree 15 inches diameter; 
bronze tablet marked'' DW 64:10" ...... __ .... _ ••...... ·-- __ .. 0 ••••• --· 6, 410.206 

BULL DOG RANCH, ON BURLINGTON AND MISSOURI RIVER RAILROAD, THENCE EASTERLY TO 

NASBY. 

Bull Dog ranch, 1 mile east of; nail in root of large pine tree in middle 
of road .• ___ ..... 0 •••••••••• ---- •••• - •••• - •• ____ • _. __ •• - ___ •• ___ -. • • • • 6, 006. 62 

Bull Dog ranch, It miles east of; nail in pine stump 50 feet east of high-
way, dead tree blazed at west edge of highway ____ . _____ . ____ .... _ .... 6, 054. 68 

Bull Dog ranch, lt miles east of; nail iu top of pine stump 25 feet south 
of intersection of Custer Peak and Rapid City roads 0 ••• 0. __ ••••••• 0 0 0 0 6, 019. 21 

Bull Dog ranch: 2 miles east of; nail in root of quaking aspen tree 125 feet 
southeast of log stable .. ___ .. _____ ... ---.--. _ .. _. _ ... _ ..... _ .......... 5, 888. 10 

Bull Dog ranch, 3 miles east of; nail in root of large pine tree on south 
edge of highway 150 feet east of log house ... _ ... _ .. ____ . _. _ ....... 0 0. 5, 816. 18 

Dayton's ranch, 0.4 mile east of; nail in root of large pine tree on ridge 
south side of high way, 50 feet north of fence ____ ... _ .. --. _ ... -.. . . . . .. 5, 728. 61 

Dayton's ranch, 1t miles east of; nail in pine stump on ridge north of 
highway, 75 feet north of wire fence .••. --·-·-·----- .... ------ ........ 5, 6-!5. 31 

Rassmussen's ranch, 270 feet east of; nail in root of pine snag 20 feet high, 
on north side of highway·----- .... -----------· ...... ----·· .... 0 •••••• 5, 535.64 

Rassmussen's ranch, t mile east of; nail in root of pine tree 20 feet from 
gate.-.- . _ ....•• - .. - ... ---- ..•........ - •...•••• - .•••..••••.•. -•. -. . . . . 5, 491. 95 

N~sby; nail in top of stake 8 inches under surface, 2 feet south of fence 
post, east side of highway at foot of hill 300 feet southeast of dwelling. 5, 415. 61 

Nasby; 200 feet north of dwelling, 50 feet northwest of road intersection; 
iron post marked "DW 5456" •• - ......... --- .. - .• ---- ---- . - ........... _ 5, 456. 118 

NASBY TO .MERRITT. 

Nasby, 1 mile southeast of; nail in top of <!:-inch pine stump, northeast 
side of road . . • . . ..•••.. __ - .....•.. -- .. -•••. - . - .. -... - - .. - - -..... - . . • 5, 44 7. 58 

Fredrickson's ranch; 100 feet northeast of road intersection, 25 feet north 
of Greenwood road; nail in root of 12-inch pine ••••. -.-- ..•. --. . .. . .. . . 5, 331. 08 
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Feet. 
Peterson's ranch; 150 feet east of dwelling, on west side of road; iron post 

marked "D'V 5322" .................................................. 5,322.102 
Peterson's ranch, 1 mile southeast of; nail in root of 15-inch pine, 20 feet 

west of road, 800 feet south of top of ridge ............................ 5,393.26 
Peterson's ranch, 2 miles southeast of; nail in root of 15-inch pine, south-

. east side of road.... . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . • • . . . . . . . . . . . . . . . . . 5, 263. 83 
Merritt, 0.8 mile west of; stone at fence corner northwest of intersection 

of Silver City and Merritt roads; point 1 inch west of piece of white 
quartz in north west end of stone...... • • . . . • . . • . . . . . . . . . . . . . . . . . . . .. . . 5, 133. 94: 

Merritt post-office; 60 feet northeast of ranch on north side of road; iron 
post marked ''DW 5059" ...•.....•.................. ~ .........•....•.. 5, 059.140 

BRIDGE NO. 74 OF BURLINGTON AND 1\IISSOURI RIVER RAILROAD, 1~ MILES NORTHEAST OF 

MYSTIC; THENCE EASTERLY TO SILVER CITY AND PACTOLA. 

Castle Creek; 150 feet west of junction with Rapid Creek;35 feet north of 
small highway bridge over Rapid Creek, 40 feet east of cabin; wire nail 
in southeast side of 18-inch pine stnmp ....... · ......................... 4:, 770. 52 

Castle Creek, mouth of; surface of water ................................ 4, 761 
Castle Creek, 4,500 feet southeast of mouth; 40 feet south of small high-

way bridge over Rapid Creek, 12 feet west of south end of high trestle 
·bearing flume, 10 feet southeast of wagon road; point on west face of 
columnar rock 18 inches above ground ..•...........••.••.........••.•• 4, 724.86 

Silver City, 3 miles west of; 600 feet east of Canyon City, 2 feet southeast 
of county road, 30 feet northwest of Hapid Creek, 8 inches a hove ground; 
in northeast corner of north post in long tre,13tle carrying flume.... . . . . 4:, 698. 89 

Silver City, 21 miles west of; 5 feet north of road up Rapid Creek, 30 feet 
west of junction with road from Merritt, on southeast corner of high 
point of rock, on small shelf 2t feet above road; three pine trees marked 
"U.S.G.S. B.M. W.T.," as follows: 2t feet in diameter east 120 feet, 15 
inches diameter northeast 100 feet, 1 foot diameter north 65 feet, spruce 
1 foot diameter west 145 feet; bronze tablet marked "DW 4:698"....... 4:, 698. 028 

Silver City, 1.6 miles west of; 40 feet southwest of highway bridge over 
Rapid Creek at mouth of deep gulch coming in from the southwest; 
spike in root west side of 18-inch spruce tree ..............•........... 4, 658. 98 

Silver City, 2,500 feet west of; 120 feet southwest of Qnerpel's cabin, 100 
feet east of high way bridge across Rapid Creek; copper tack in root 
southwest side of U~-inch pine stump ...•.... --" ................... ~ ... 4, 627. 13 

Silver City post-office, 1,200 feet east of; 110 feet southwest of highway 
bridge over Rapid Creek, 15 feet southwest of junction of road down 
Nugget Gulch with road down Rapid Creek; iron post marked "DW 
4592" - ••• - . - . - ... - - - - .. - - - - .. - .. - .. - - - - .... - .. - ..• - • - ... - .... - - • - .. - . . 4, 592. 033 

Silver City post-office, 1.9 miles east of; at mouth of Jenny Gulch, 220 feet 
east of highway bri«lge o,·er Rapid Creek, 40 feet northeast of highway 
bridge over ditch, 200 feet east of head gates; spike in north side of 
15-inch pine tree ...................................................... 4:,546.08 

Pactola, 1.8 miles west of; 15 feet southwest of road to Silver City, 350 · 
feet northwest of junction with road running up Bear Gulch, 220 feet 
north or" house; two pine trees marked "U.S.G.S. B.M. W.T.," as fol-
lows: 20 inches diameter southeast 35 feet, 2l feet diameter west 25 
feet; iron post marked "DW 4518" .................................... 4, 517.971 

Pactola; junction of road from Rapid City with roads from Hill City and 
Silver City, 3 feet south of corner 15, M. C. 891; iron post marked "DW 
4459" . -.-- ... ---- ----- •• - •• -.- •. -.-- .. -.... --.- .•• -.-. --- •.. - ..... -- .. 4, 458. 943 
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P ACTO LA, NORTHWEST TO MERRITT. 

Pactola, 1.2 miles northwest of; 50 feet southwest of road to Merritt, 80 
feet east of plank fence at top of steep bill; spike iu west root of 15-inch 
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Feet. 

l)ine tree ....................... --.- ......... -........ -- ..... -......... 4:,74:1.18 
Traft's ranch, 900 feet southeast of; 150 feet from top of divide between 

Rapid and Deer creeks, 20 feet southwest of road from Pactola to Mer-
ritt; spike in root on north side of 15-inch pine tree ..... _ ....•........ 4:,885.08 

Pactola, 3 miles northwest of; t mile northwest of Hughes's ranch, 35 feet 
southwest. of road from Pactola to Merritt, 190 feet northwest from fork 
in road; two witness trees marked "U.SJG.S. B.M. \V.T.," 6 inches 
diameter northwest 180 feet, 12 inches diameter northwest 200 feet; iron 
post marked "D W 4934:"...... . . . . . . . . . . . . • • • . . . . . . . . • . • • • • • • • . . . . . . . • 4:, 934:. 145 

Ireland's ranch, 500 feet northwest. of; 25 feet southwest of road from 
Pactola to Merritt; spike in root northwest siue of 2i-foot pine tree ..•. 5, 052.77 

Merritt post-office (Jones's ranch), 3,000 feet southeast of; in fork of road 
from Pactola to Merritt, 8 feet below and 140 feet northwest of top of 
divide between Jim and Deer creeks; large wire spike in root southeast 
side of 13-inch pine tree . _. _ . . . . . . . . • . . . . . • • . . . . . . . . . • • • • . . . . • . . . • • • • • 5, 195. 78 

MERRI'IT, EASTERLY DOWN Jll\1 CREEK AND UP BOX ELDER CREEK TO NEMO. 

Merritt post-office,! mile northeast of; 4: feet south of road down Jim 
Creek 350 feet east of fence; wire nail in west side of 20-inch pine tree. 4:, 996.05 

Merritt post-office, 2i miles northeast of; 25 feet south of wagon road 
down .Jim Creek, 65 feet south of old cabin 330 feet east of fence; wire 
nail in root north side of 2!-foot pine tree .....•....................... 4, 821. 65 

Merritt post-office, 3t miles east of; 500 feet south of old sawmill, 30 feet 
north of road down Jim Creek, tree used as southwest gatepost in wire 
fence; spike in root south side .....•..... _ ............................ 4, 744. 25 

Riley's ranch (on Bogus Jim Creek), t mile northwest of; 8 feet southwest 
of timber road, in saddle on top of divide between Jim Creek and Bogus 
Jim Creek; spike in root south side of 12-inch pine tree ............•.•. 4, 774. 62 

Riley's ranch (on Bogus Jim Creek), 2,000 feet northwest of; 10 feet south
east of road from Merritt, center of top of rock. 8 by 7 by 2 feet; three 
pine trees marked "U.S.G.S. B.M. W.T.," 24-inch diameter northeast 
75 feet, 12-inch diameter north 75 feet, 18-inch diameter northwest 30 
feet; copper bolt marked HDW. 4801" ................................ 4, 800.933 

Jim Creek, 1,500 feet northeast from mouth of; 190 feet north of highway 
bridge over Box Elder Creek; in eust corner of fiat tabular rock 15 by 
25 by 4 feet; three pine trees marked ''U.S.G.S. B.M~ W.'f.," as fol
lows: 18-inch diameter southwest 36 feet, 15-inch di·ameter north west 
36 feet, 18-inch diameter northeast 20 feet; bronze tablet marked "Dw·. 
4413 " •.... - .. --- ...... ---.-- --- ...........••........ -..... -... -- ...•.. 4, 4:12: 886 

Estes's ranch, 1i miles southeast of; 1,800 feet northwest of Elliott's saw
mill at west end of highway bridge over Box Elder Creek; spike in 
root east side of 2-foot pine tree ....•.................................. 4, 457.43 

Estes's ranch, 150 feet northwest of dwelling, 12 feet northeast of county 
road up Box Elder Creek, 30 feet northwest of junction with road run-
ning down Estes Creek; spike in so nth root of 18-inch pine ...••. _ ..... 4, 563. 41 

McDonald's ranch, 575 feet northwest of; 15 feet west of county road up 
.Box Elder Creek at junction with private road from McDonald's ranch; 
three witness trees marked "U.S.G.S. B.M. ,V.T.," 18-inch diameter 
north 70 feet, 18-inch diameter southeast 20 feet, 12-inch diameter south-
west45 feet; iron post marked'' D\V. 4614" .. ---- __ ..................... 4, 613.841 
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Nemo post-office, ! mile southeast of; 35 feet northeast of road down Box 
Elder Creek, 900 feet northeast of bridge over Box Elder Creek, 18-inclt 

Feet. 

pine tree on rocky point; spike in west root ...••••...••...•••..•••.... 4, 652. 17 

NEMO TO NASBY VIA GREENWOOD. 

Nemo post-office, 500 feet northwest of; 10 feet southwest of road to Green
wood on top of slight ridge; spike in root northwest side of 2-foot pine 
tree . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . • . . . . . • . . . . . • • • . . . . . . . . 4, 704. 72 

Nemo post-office, 3,500 feet northwest of; at junction of road from Green-
wood with road from Elk Creek; spike in root of 15-inch pine ..•••.... 4, 738. 77 

Greenwood, 2 miles southeast of; 10 feet northeast of road to Nemo, at 
junction of county road from Elk Creek to N emo; three pine trees marked 
"U.S.G.S. B.M. vV.T." 20-inch diameter southeast 105 foet, 20-inch 
diameter northwest 35 feet, 18-inch diameter southwest 70 feet; iron 
post marked'' DW 4786" ............................................. 4, 78Z5. 788 

Greenwood, 1 mile southeast of; on top of divide between Greenwood and 
N emo; 8 feet north of county road; spike in east root of 18-inch pine.. 4, 995. 71 

Greenwood, 100 feet southeast of large dwelling; at northwest corner of 
high way bridge over Box Elder Creek; spike in roo~ north side of 18-inch 
pine tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . . . • • • • . . 4, 923. 10 

Greenwood, 1.1 miles northwest of; 30 feet west of road to Deadwood at 
point where timber road turns off for Nasby, across road from group of 
old log cabins, 250 feet northwest of highway bridge over Box Elder 
Creek; two pine trees marked "U.S.G.S. B.M. W.T.," 15-inch pine 
southeast 18 feet, 2-foot diameter northeast 40 feet; iron post marked 
"DW 5020" ....••...............•...................•................ 5,019.813 

Johnson's ranch, 1! miles northeast of; 6 feet northwest of county road; 
150 feet northeast of road crossing over Box Elder Creek; spike in root 
southwest side of 15-inch pine tree .................................... 5, 099. 77 

Anderson's ranch, 1,000 feet southeast of; 10 feet southwest of road; iron 
post marked '' DW 5204" .............................................. 5, 203. 758 

Nelson's ranch, 2,000 feet southwest of; 60 feet southeast of road, 180 feet 
south west of forks in road running south across Box Elder Creek; spike 
in north root of 2-foot pine ............................................ 5, 288. 73 

SOUTHWESTERN COLORADO. 

L.A. PLATA, SAN JUAN, AND DOLORES COUNTIES. 

ENGINEER MOUNTAIN QUADRANGLE. 

The elevations given below are based on a bronze tablet set in the 
foundation of the Smelter State Bank building, Durango, market! 
'' 6517 ." The elevation of this datum, as derived fi·om the corrected 
Denver and Rio Grande Railroad levels, is accepted as 6,517.003 feet 
above mean sea leveJ. 

The leveling was done under the direction of Mr. W. M. Beaman, 
topographer, by Mr. A. L. Fellows, levelman. 

The bench marks dependent on this datum are stamped with the let
ters" DUR," in addition to the figures of elevation. 

Leveling in Colorado was carried on in two localities. One was 
the vicinity of Rockwood, La Plata, and San .Juan counties, and was 
dependent upon the Durango datum. The results of this leveling are 
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listed below. The seconu locality was the vicinity of Denver and 
Greeley. The results of this latter work will not be published until 
next year, as the transcontinental line of precise levels being ruu by 
the United States Coast and Geodetic Survey is eXJ)ected to reach Den
ver in a few months, and it is deemed desirable to defer publication of 
these elevations until they can be referred to more accurate mean sea 
level as determined by such precise leveling. 

ROCKWOOD AND SILYERTON WAGON ROAD FROl\1 5.8 MILES NORTH OF ROCKWOOD RAIL· 

ROAD STATION TO SUMMIT IN ROAD (COAL BANK HILL) 5 MILES NORTH OF CASCADE 

CREEK. 

Rockwood Railroad station, 5.8 miles north of, west side of road opposite 
north end of low limestone butte; limestone bowlder, 2 by 1 feet, 12 
feet west of road about two-thirds way up. steep hill, 25 feet southeast 
of blazed quaking aspen and 520 feet south of fence corner (east ·side); 

Feet. 

mark, a chiseled circle .................••••............•.........•.••. 8, 602.87 
Rockwood Railroad station, 6 miles north of, on limestone bowlder 2 by 3.5 

feet, about 200 feet southeast of log cabin, 4 feet \vest of center of road; 
road forks 10 feet south, fence 35 feet east; mark, a chiseled square ...• 8, 703.24 

Rockwood Railroad station, 6.6 miles north of, in aspen grove midway 
between two parks; limestone bowlder, 2 by 4 feet, 5 feet west of road, 
at foot of steep hill sloping to the north, 12 feet northwest of 8-inch 
blazed aspen 70 feet south of fence corner; mark, a chiseled square .... 8, 799.58 

Rockwood, 7.6 miles north of; 24-inch cottonwood tree 16 feet west of road, 
175 feet southeast of Thomas Mahon's ("Old Butter Ranch''), 300 feet 
south of Elbert Creek, 8 feet southwest of 24-inch spruce; mark, a naiL 8, 792. 18 

Rockwood, 7.6 miles north o~. 30 feet west of road in fence corner, 375 feet 
south of Elbert Creek, 80 feet southeast ofT. Mahon's ("Butter Ranch"); 
iron post stamped "DUR 8795" ....................................... 8, 795.258 

Elbert Creek, ford of. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8: 792 
Rockwood, 8.1 miles north of; center of road at top of hill north of Elbert 

Creek ................................................................ 8, 908 
Rockwood Railroad station, 8.4 miles north of, 50 feet southwest of Castle 

Rock Spring; sandstone bowlder, 3 by 1.5 feet, 20 feet west of road; 
mark, a chiseled square ................................................ 8, 881.69 

Castle Rock Spring, road over ..............................•..••........ 8, 877 
Castle Rock Spring, t mile north of; summit in road .............•...... 8, 943 
\Vest ranch, foundation of house.... . . . . . . . . . . . . . . . . . . . . . . . . • . .. . . . . . . • • 8, 819 
Columbine Lake ......................................................... 8, 788 
Rockwood railroad station, 9.5 miles north of,-~· mile south of main road 

forks; sandstone bowlder, 2.5 by 4 feet, 15 feet east of road and 100 feet 
southwest of small pond; mark, a chiseled square ..•................... 8, 826.88 

Rockwood railroad station, 9.5 miles north of; small pond east of road ... 8, 816 
Rockwood rai11·oad station, 9.7 miles north of; road forks (to Hermosa. 

Park or Silverton) ................................ _ ................... 8, 832 
Road forks, to Hermosa Pa.rk or Silverton, 0.8 mile north of; floor of bridge. 8, 732. 7 
Road forks, to Hermosa Park or Silverton, 0.8 mile north of; 400 feet south-

east of three cabins, 200 feet south of corral a.nd 300 feet northwest of 
small bridge; ~ail in l2-inch spruce 15 feet east of road.... . . . . . . . . . . . . 8, 754. 32 

Road forks, to Hermosa Park or Silverton, floor of 18-foot log brjdge, It 
miJes north of. ........................................................ 8, 740 

Road forks, to Hermosa Park or Silverton, 2 miles north of; 400 feet west 
of two small ponds in meadow; nail in 20-inch spruce, 15 feet west of 
road ............ _ ................... _ .... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 833. 02 
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Feet. 
Cascade Creek bridge, 0.4 mile southeast of; foundation of Wood's cabin. 8, 818 
Cascade Creek bridge, 45 feet north of north end of; granite rock, 3 by 4 

feet, 20 feet west of center of road; copper bolt marked "OUR 8721 "_. 8, 720.519 
Cascade Creek bridge, 1.6 miles northeast of; 25 feet south of road, 400 

feet south of sandstone butte, and 50 feet southwest of sharp bend in 
road; nail in 8-inch quaking aspen ..........••.••••...•.••...•....••.. 9,369.28 

Cascade Creek bridge, 2.6 miles north of; 14 feet west of road, 50 feet 
northwest of log bridge; road is here nearly level for 300 feet and in tim-
ber; nail in 12-inch spruce .....................•...•......•........... 9, 787. 2iJ 

Cascade Creek bridge, 3.5 miles north of; floor of 27-foot log bridge over 
dry wash ..••...........•..............••....••••..... ~.. . . . . . . . . . . . . 10, 000. 8 

Cascade Creek bridge, 3.5 miles north of; 8-inch spruce stnmp, 2 feet 
high, 7 feet south of road, and 75 feet east of bridge, in heavy timber; 
mark, a nail . . . • . . . . . • • . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 005. 8 

Cascade Creek bridge, 3.6 miles north of lowest point in road east of 
bridge ...•• ~ •••••..................•.••...................••••••.... _ _ 9, 988 

Cascade Creek bridge, 4.4 miles north of, and-?!- mile south of summit of 
Coal Bank hill; 11-inch spruce 12 feet southwest of road at upper bend 
in big "S" in road; mark, a nail. .......•...........•.......... _ ..... 10, 387. 70 

Cascade Creek bridge, 5 miles north of; diamond-faced limestone rock, 
3 by 3 feet, 8 feet north of road, 14 feet west of 2!-inch spruce stump, 
and 75 feet south of summit of Coal Bank hill; mark, a copper bolt 
marked "U.S.G.S., B.l\1. 10654 ft" .............•...................... 10,654.02 

Coal Bank hill, summit iu road ......................••....•..••••...... 10,655 

ROCKWOOD A:I>"'D SILVERTON WAGON ROAD TO HERMOSA PARK. 

Road forks to Hermosa Park or Silverton, 0.4 mile northwest of; at top 
of first hill, 3 feet from north edge of outcrop and 25 feet north of road; 
chiseled Sl) uare on fiat ~<mudstone ledge ...... _. . . . . . . . . . . . . . . . . . . . . . . . . 8, 965. 27 

Road forks to Hermosa. Park or Silverton, 1 mile northwest of; granite 
bowlder, 1.5 by 1.5 feet, 6 feet west of road, and 15 feet south of center 
of small bridge; mark, a chiseled square ..................... _ ........ 9, 269.12 

Summit in road between Hermosa Park and Rockwood and Silverton wagon 
road, 2 by 2 feet san(lstone bowlder, 10 feet south of 12-inch spruce; cop-
per bolt marked "DUR 9805 " ......................................... 9, 804. 909 

Hermosa Park, 4-.3 miles cast of, at head of east fork under bars over road 
at edge of woods and foot of hilL ..................................... _ 9, 412 

Hermosa. Park, 4.7 miles east of; limestone bowlder 4 by 1 foot, 4 feetsonth 
of road, 60 feet east of bridge, 500 feet south west of cabins, and 8 feet 
north of 7-inch blazed aspen; mark, a chiseled square .................. 9:397.85 

Hermosa Park, 4 miles east of, at old tollgate; foundation of cabin ...... 9, 334 
Hermosa Park, 3-:}- miles east of; lower corner of diamond-shaped limestone 

bowlder, 5 by 5 feet, 12 feet north of road at lowest point and 100 feet 
south of ledge; mark, a chiseled square . -- .....• ---- .. -- .......... --. - 9, aoo. 01 

Hermosa Parl.:: 2! miles east of; granite rock, 2 by 2 feet, 8 feet north of 
road, 800 feet east of small stream crossing, and 600 feet northeast of old 
cabin; mark, a chiseled square .............................. ____ ...... 9,200.40 

Hermosa. Park, 1.4 miles east of; stream crossing just west of old stage 
station ... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 016 

Hermosa Park, 1.4 miles east of, 3 feet from south end of; sa.ndstone ledge 
6 feet east of 12-inch spruce, 25 feet north of road, 80 feet west of stream 
crossing, and 300 feet southwest of old stage station ................... 9, 021 

Hermosa Park, 1 mile east of; red sandstone ledge, 7 by 7 feet, 2 feet above 
ground, 12 feet south of center of road, and 300 feet west of foot of steep 
rocky hill; copper Lolt marked "DUR 8898" .................... __ .... 8, 898. 388 
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Feet. 

Hermosa Park, t mile east of; ground at forks of old and new Rico roads. 8, 83~ 
Hermosa Park, floor of bridge over Hermosa Creek . . . . . . . . . . . . . . . . . . . . . . 8, 797 
Hermosa Park, center of; 50 feet southwest of bridge over Hermosa Creek 

at top of west bank, t mile north of junction of east fork; irtm pos_t 
marked "DUR 8807" ....•........•....•••..•••.........••••........... 8, 807. 148 

DOWN HERMOSA CREEK FROM HERMOSA PARK BRIDGE. 

Hermosa Park, 1.4 miles south of; sandstone bowlder 2.5 by 2.5 feet, 30 
feet east of trail· at top of high bluff over Hermosa Creek; mark, a 
chiReled square ..... _ .......... ~_ ..........•...•.............. __ ...... 8, 802.07 

Hermosa Park, 2.4 miles south of; limestone bowlder 12 by 6 feet and 3 
feet above ground, 10 feet west of trail, 150 feet sout.h of foot of steep 
hill, 6 feet east of creek, 8 feet above water, and 18 feet west of 4-iuch 
blazed spruce; mark, a chiseled sq nare ___ ... __ ........... ____ . • • . . . . . . 8, 586. 04 

Hermosa Park, 4.6-miles south of; sandstone bowlder 2 by 2 feet and 1 foot 
above ground, at lower end of a long park where stream bends from 
south to west and then south again, 60 feet northeast of Iimesto1,1e ledge, 
26 feet north of creek at nearest point, and 50 feet north west of ford; 
mark, a chiseled square ........ _ ... _ .......... _ ............ _ ........... 8, 380.24 

Hermosa Park, 5.2 miles south of; limestone bowlder 10 by 8 feet and 6 
feet above ground, 10 feet west of creek and 80 feet east of trai1, which 
is here very rough and winding, 600 feet south of a small park; mark, a 
chiselecl square .............. ~ ............................... ~. . . • • . . . 8, 324. 38 

Hermosa Park, 6.4 miles south of; round red sandstone bowlder 3 feet in 
diametPr, 50 feet east of creek, 10 feet west of trail, 45 feet south of 12-
inch spruce, 50 feet northeast by north of 16-inch fir, and 80 feet west 
of 20-inch dead fir near knoll in park; copper bolt marked" D UR 8219". 8, 219. 486 

Hermosa Park, 7.1 miles south of; diamond- shaped sandstone ledge 3 by 3 
feet and 10 inches above ground at north end of small park in timber, 
14 feet. east of trail on west side of creek, 3! feet east of 18-inch spruce, 
and 20 feet south west by south of 8-inch spruce, just below small canyon 
on east and larger canyon on west side of creek; mark, a chiseled square. 8, 138. 11 

Hermosa Park, 8.5 miles south of, and 2 miles above mouth of south fork 
of Hermosa Creek; sandstone bowlder, 2 by 2 feet and 6 inches above 
ground, 10 feet west of trail, 70 feet south of where trail reaches foot of 
long, steep hill, 10 feet northeast of 3-inch cottonwood tree, 50 feet east 
of creek and in center of small opening in timber; mark, a chiseled 
square ..•.... _ .................. _. . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . 7, 915. 03 

Hermosa Park, 10.5 miles south of, at mouth of south fork of Hermosa 
Creek; sandstone bowlder, 2 by 4 feet and 3 feet abo,·e ground, near east 
wall of canyon, 150 feet east of cook cabin at tie camp, 250 feet east of 
strea·m forks, 25 feet west by north of 8-inch pine and 30 feet southeast 
of 15-inch spruce east of tmil; copper bolt marked" DUR 7700" .. __ .·. 7, 699.914 

Hermosa Creek, bed of stream at mouth of south fork._ ............. _ .. _. 7, 690 

WYOMING. 

SHERIDAN, BIGHORN, AND JOHNSON COUNTIES. 

DAYTON, CLOUD PEAK, HYATTVILLE, AND FORT M'KINNEY QUADRANGLES. 

The elevations in the following list are baRed on a bronze tablet set 
_in tlle center of the front of the city hall building at Sheridan and 
stam1)ec.l "3738." The height of this bench mark is derived from a 



318 APPENDIX TO DIREC'l'OR'S REPORT. 

bench mark of the Burlington and Missouri River Rail way on their 
bridge at Sheridan. The height of this bench mark, 3,736 feet, has 
been corrected by subtracting 12 feet on account of the di1ference by 
check between. the Burlington and 1\iissouri River Railway and the 
Northern Pacific Railway at their junction at Huntley, 1\iontana. 
Dependent upon these, the elevation of the Sheridan datum is accepted 
as 3, 737.560 feet above mean sea level, and the bench marks dependent 
upon tbis are stamped, in addition to their elevation, with the letters 
"SHER." 

The le.veling was done under the general direction of Mr. E. M. 
Douglas, geographer, by Mr. E. W. Glafcke, levelman. That portion 
of the line between Sheridan and Bighorn, being unclosed, is unchecked. 

SHERIDAN TO BIGHORN. 

Feet. 
Sheridan, in front of City Hall; bronze tablet marked "SHER 3738" .... 3, 737.560 
Sheridan, Burlington and Missouri River Railroad station, 1,000 feet south 

of; bronze tablet in meridian station marked "SHER 3724" ........... 3~ 724. 453 
Sheridan, Burlington and Missouri River Railroa(l bridge No. 388; nail in 

cap at north eud of bridge _ .... _ ......... _ .... _ .... ____ ... ___ .. __ . _. __ 3, 724 
Bighorn, 3t miles north of; forks of road to Buffalo and to Bighorn, 

ground at ....... _ ..... __ .. _ ...... _ ........ _. - _. _ .........• ___ .. __ . _ .... 3, 962 

BIGHORX TO BUFFALO. 

Bighorn, 1.8 miles south of; nail on corner post of wire fence north of 
cemetery on Buffalo road_ ........ _ .... __ .. -.. __ ... __ . ~ ... __ ... __ .... _ _ 4, 107, 90 

Cruse Creek, bed of. __ •. __ ...... ___ .... __ ..... __ .... _ .... _. _ .... __ . . .. . . 4, 094 
Bighorn, 3.6 miles south of; on rock, mound of rock alongside, t mile 

north of road, 150 feet from saddle in divide between Cruse and McCor-
mick creeks .. __ ................. _ ........... _. _ ... ___ .. _. _ .... __ .. . . . . 4, 165. 5 

Bighorn, 4.7 miles southeast of; McCormick Creek, at junction of Big
horn aml Sheridan-Buffalo road, 600 feet north of ranch house; iron 
post marked '' SHER 4086". - .. --. - .•• __ .... - .. - ... __ - .. - . -- ... __ •. . . . . 4, 085. 946 

Bighorn, 8t miles southeast of; t mile north of Payne's ranch, in field, by 
corner post at junction with upper road to Bighorn; iron post marked 
" SHE R 4388" ...... - - - ... - - -........ __ .... - - ..... - ...... - - - . - . _ - . .. . • 4, 387. 948 

Divide between :Mead Creek and Prairie Dog Creek_ . __ ....... _ .... _. _. . . 4, 555 
Bighorn, 10~ miles southeast of; on pine post on east side of road, 400 

feet west of HollingswQrth's house and 600 feet north of Pompey Creek. 4, 572.4 
Old Terrill ranch, Prairie Dog Creek, ground at ......... _ ....... _. __ .... 4, 555 
Bighorn, llt miles southeast of; on nail head in post, 5 feet south of 

Banner 11ost-office building ..... ___ .... __ ... __ .. _ ..... _ ... __ ..... __ .. _. 4, 534. 59 
Banner, 0.6 mile south of; t mile south of Joe Harper's ranch, at junction 

of Upper Piney Tunnel road with Sheridan and Buffalo road; iron post 
marked "SHER 4605" ___ ....... - __ .... _.- .. ___ . -.- _ .. --. __ ... __ .. .. .. 4, 604. 857 

Banner, 1.8 miles south of; l1y gate post at James Kirkpatrick's ranch, 
under wiro fence, 200 feet east of barn, 200 feet southeast of house; iron 
post marked" SHER 4503" _ ..... __ ..• _ --- ·-- __ .... _ ------ .. ___ ..... _ .. 4, 502.937 

Banner, 4 miles south of; Massacre Hill, divide between Piney and Prairie 
Dog creeks, on Sheridan and Buffalo road; iron post marked "SHER 

4960" - - - - - - . - - - - - - - . - - - - - - - - - - - - - - - - - - - .. -- - - - - - . - - - - - - - - - - --- .. - - - - - - 4, 959. 865 
Banner, 6.4 miles south of; Poster's ranch on Piney Creek, 25 feet east of 

house and near wire fence; iron post marked '' SHER 4662"- .. _ .. - _.. . . 4, 661. 767 
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Feet. 
Divide between Piney and Shellcreeks .................................. 4, 730 
Banner, 10 miles south of; 200 feet north of middle fork of Shell Creek and 

50 feet west of road, by gatepost in front of house; iron post marked 
"SHER 4644" ........................................................ 4, 643. 848 

Brdlalo, 9.8 miles north of; 1 mile northwest of John Barkey's ranch, near 
Lake DeSmet, and 30 feet east of road, by board gate; iron post marked 
'' SHER 4777" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 776. 833 

Buffalo, 7 miles north of; summit between Lake DeSmet and Rock Creek, 
200 feet east of Sheridan and Buffalo road, on knoll; iron post marked 
"SHER 4940" ........................................................ 4, 939.857 

Buffalo, 4! miles north of; i mile from Charles Round's ranch, at north-
east corner ofwire fence, at junction of Rock Creek road with Sheridan 
and Buffalo road; iron post marked "SHER 4688": .................... 4, 687. 890 

BIG HORN IX A SOUTHWESTERLY DIRECTION TO HYATTVILLE; ~011IE LAKE AND HYATTVILLE 

PUBLIC ROAD. 

Bighorn; bronze tablet set in foundation cap of college building marked 
"SHER 4108" ... - ........................................... _ ...... _. 4, 107. 867 

Bighorn, 7.6 miles southwest of; in large limestone bowlder 4 feet high on 
north face, 20 feet west of road, 1,000 feet northeast of Big Springs, at 
foot of grade, and 300 feet east of creek; copper l)olt marked "SHER 
5749" ------- ···--· ······ .... ······ ···-·· ...... ···--· .................. 5, 749.485 

Bighorn, 121- miles southwest of; in limestone rock, size 30 by 50 by 40 feet, 
50 feet south of road; copper bolt marked "SHER 7 423" . . . . . . . . . . . . . . 7, 423. 810 

Morrow stage station, 1.7 miles east of; in top of large granite rock, 12 feet 
high, near northwest face, 150 feet southeast of wagon bridge on Rapid 
Creek; copper bolt marked '' S HER 7 443".. . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 443. 933 

Morrow stage station, large granite bowlder 20 feet west of road, 30 feet 
east of pole fence, and 500 feet.southwest of Morrow's cabins on Big Goose 
Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 596. 63 

Morrow stage station, 2 miles west of; in granite bowlder 2t feet high, 5 
feet long, 4 feet wide, 100 feet northwest of road, 50 feet east of timber 
in first large open park west of Big Goose Creek; copper bolt marked 
"SHER 7847" ........................................................ 7, 848.108 

Morrow stnge station, 4 miles west of; copper nail in stump of 6-inch pine 
tree, 20 feet east of junction of Shell Creek and Dome Lake roacls ...... 8, 280.17 

Dome Lake, in 4 by 6 foot granite bowlder, 54 feet north of northeast corner 
of clubhouse; bronze tablet marked "SHER '8821" ................... _ 8, 821. 519 

Morr()W stage station, 5 miles west of; in large morainal bowlder, 5 feet 
southwest of road, 300 feet above and west of bridge across branch of 
Goose Creek; copper bolt marked "SHER 7998" .....•.. _. _ ... _ ...... _ 7, 998. 677 

Morrow stage ::~tation, 7.1 miles west of; ground on bank of west fork of 
Goose Creek, 10 feet west of creek, pile of rock alongside ........... _ _ _ 8, 491 

Morrow stage station, 10 miles west of; in granite bowlder, 4 by 6 feet, 1 
foot high, on top of divide between Big Goose and Tongue rivers, 300 
feet north of road; copper bolt marked" SHER 9346" .. _ ........... __ . 9, 347.420 

Morrow stage station, 12.4 miles west of; on granite bowlder in park t 
mile south of hrid~e over Tongue River, 40 feet east of road, 150 feet 
west of Tongue River .................... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 270. 65 

Morrow stage station, 13.6 miles west of; on summit of Bighorn Moun-
tains, in granite bowlder, 6 by 6 feet, 2 feet above ground, 10 feet south-
east of road; copper bolt marked "SHER 9601"...... . . . . . . . . . . . . . . . . 9, 601. 887 

Hyattville, 30 miles northeast of; in 12 by 4 foot granite bowlder of irreg-
ular shape, 100 feet east of road, 3 miles southwest of summit, 40 feet 
north of fork of Willett Creek; copper bolt marked "SHER 9213". . . . . 9, 214. 312 
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Feet. 
Divide between Willett Creek and Shell Creek .........••............•.. 8, 875 
Shell Creek, crossing of ........•••........••....••.....•••.............. 8,340 
Hyattville, 24 miles northeast of; 1! miles west of Shell Creek, in granite 

bowl<.Ler at the north end of first flat or park above or south of Shell 
Creek, 30 feet due west of road; copper bolt marked "SHER 8855" .... 8, 855.719 

Hyattville, 16! miles northeast of; 50 feet southeast of "Trapper Corner," 
30 feet east of road, in limestone rock, large mound of rocks around it; 
copper bolt marked "SHER 8594" ..•................................. 8, 594.212 

Hyattville, Ht miles northeast of; at forks of road leading to Spring an4 
Hyattville, ·wyoming, corral 300 feet to north, springs 250 yards south-
east; ironpostmarked "SHER759-1" ...•......••.•...••......•......•. 7,593.821 

Hyattville, 12 miles north of; on top of "rim rock," mound of rocks 
around; iron post mar ked "SHE R 6546". . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . 6, 546. 002 

Hyattville, 7-lf miles north of; at forks of road to Hyattville via Alkali and 
via Medicine Lodge Creek, 4 miles north of Medicine Lodge; iron post 
marked ''SHE H. 5590" ...........................•.................... 5, 590. 303 

Hyattville, 5-lf miles north of; in yard200 feet northwest of ranch building 
belonging to Mr. B. F. Wickwire, 400 feet nort.h west of Medicine Lodge 
Creek, on east slope of hill near pole fence; iron post marked "SHER 
4800 " ....................•......................•..................... 4, 800. 035 

Hyattvill€1, 2-! miles north of; 140 feet due south of l\fr. Allen's ranch 
house and 20 feet north of road; iron post ma.rked "SHER 4607" ....•. 4, 607.365 

Hyattville, northeast corner Medicine Lodge and Main street; iron post 
marked "SHEH.4447" ······--···-···········----··--·-············-·· 4,446.949 

HYATTVILLE IN A SOUTHEASTERLY DIRECTION TO T)l:N SLEEP. 

Hyattville, 31- miles southeast of; at west point of gypsum ridge, 50 feet 
east of Buffalo and Hyattville stage road; iron post marked "SHER 
4667 " ... - ............. - ... -............ - •... -•...... - .......... - ...... 4, 667. 021 

Hyattville, 6! miles southeast of; 50 feet southwest of stage road, 100 feet 
northwest of Buffalo or Alkali Creek, farm fence belonging to J. J. Smith 
150 feet to south; iron post marked "SHER 4492 " ..........•.......... 4, 491. 997 

Hyattville, 7 miles southeast of; 40 feet southeast of road, 3 miles south-
east of Buffalo Creek, in Bad Lands; iron post markell "SHER 4406" .. 4, 406.061 

Hyattville, 12t miles southeast of; in front yarcl of ranch owne•l by Mr. 
·williams, ou Brokenback Creek, 150 feet northwest of center of sec. 1~, 
T.48 N., R. 89 vV., and 100 feet east of Buffalo and Hyattville stage road; 
iron post marked "SHER 4522" ....................................... 4, 521. 994 

Ten Sleep, 3 miles northwest of; on divide between Ten Sleep·and Broken-· 
back Creek, 30 feet west of road; iron post marke1l "SHE R 5026" ..... 5, 026. 020 

Ten Sleep, 25 feet north of Buffalo stage road, 300 yards south of Ten Sleep 
Creek, 100 feet directly south of ranch builuing owned by .Mr. Suther-
land; iron post marked "SHER 4513" ................................. 4, 513. 071 

TEN SLEEP IN A NORTHEASTERLY DffiECTION TO BUFFALO. 

Ten Sleep, 2.6 miles southeast· of; top of divide between Ten Sleep and 
Canyon creeks, 20 feet southwest of road; iron post marked "SHER 
5097" .. -- .... --.. -.- ... --.- .... - .... - ............... - ................ 5, 097. 275 

Ten Sleep, 51 miles southeast of; in saddle overlooking valley of Canyon 
Creek§- mile to north, aml t mile south of Hunsinger ranch house, 500 
feet south of fence corner, t mile south of Canyon Creek, 15 feet east of 
stage road; iron post marked "SHER 5025" ..........•....•..••.•..... 5, 024. 959 
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Ten Sleep, 10 miles southeast of; 10 feet south of road in first basin near 
where road follows south side of south fork of Canyon Creek; iron post 
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Feet. 

marked "SHER 5749" ...... 0 0. _. 0 •• 0 ••••••• 0 0 0 0 0. _ ••• 0 •••• 0 ••••• 0 •••• 5, 749.028 
Ten Sleep, 13.6 miles southeast of; in granite bowlder in top of first bench 

on west slope of Big Horn Mountains, at the forks of the Buffalo and 
Ued Bank roads; bronze tablet marked "SHER 7290" 0 0. _ •• 0 •• _ •• 0 •••• 7, 290. 271 

Ten Sleep, 17 miles southeast of; at .Monument Springs, in limestone rock 
15 feet south of Buffalo an1l Ten Sleep stage road; bronze tablet marked 
"SHER 7883" .... 0 •••• o 0 •••• 0 0 _ ••••••••• o ••••••• 0 •••• o •• _ ••••• 0 o ••••• 7, 882. 942 

Buffalo, 36 miles southwest of; on divide between Canyon Creek and 
Powder Hiver, t mile west of Powder River, in quartzite ledge 15 feet 
northwest of road; bronze tablet marked "SHER 8337" 0 ••••• 0. 0 ••••• 0 8, 337. 022 

Buffalo, 32 miles southwest of; summit of Big Horn Mountain peaks 
called "Three Sisters,'' 2 miles due north, 3 miles east of north fork of 
Powder River, in granite bowlder 15 feet north of the Buffalo stage 
road; copper bolt marked "SHER 8381 "00 ••• 0 0. _ ••• 0 •••• 0 •• __ •• 0 •••• 0 8, 380. 832 

Buffalo, 30 miles southwest of; on divide between south :fork and middle 
fork of Crazy Woman Creek, 1~ miles west of Cloud Peak ranch house,· 
in ~ranite ledge 25 feet north of road; copper bolt marked "SHER 
8180 "- ------ 0 ----- 0 0 0-

0 
- - - 0- 0 0 0- ---- 0--- 0-- - - 0 0 0 - --- 0 0 - - - 0 0-- - --- - ---- 8, 180. 467 

Buffalo, 27t miles southwest of; middle fork of Crazy Woman Creek, t 
mile west.of Cloud Peak road ranch, in granite bowlder 150 feet south 
of road on side hill; copper bolt marked "SHER 8111" ... _ ...... 0. 0 _ •• 8, 111. 423 

Buffalo, 24! miles southwest of; on divide between Muddy Creek and 
north fork of Crazy Woman Creek, in granite bowlder 150 feet south of 
road m patch of timber; copper bolt marked "SHER 8125 " ..•••. _ ... 0 8, 125. 109 

Buffalo, 21 miles southwest of; i mile south of Muddy Creek, in saddle of 
divide between Muddy Creek and Billey Creek, on edge of mountains 
going down grade to valley, in limestone rock 15 feet south of stage 
road; bronze tablet marked "SHER 7866" ..... 0 •••••• 0 ••••• 00 0 •• 0 •••• 7, 866. 195 

Buffalo, 17! miles southwest of; foot of grade 300 feet east of mouth of 
canyon where road enters and ascends to top of mountains, :Muddy Creek 
1! miles north, in limestone bowlder; copper bolt marked "SHER 

5975 - - 0 0 - - - - 0 - 0 0 - ~ - - - - - - - -- - - - - - --- - -- - - - - - - - - - - - - - 0 - - - - - - - - 0 - - - - - •• - - - 5, 97 4. 959 
Buffalo, 14 miles southwest of; 200 feet south of Muddy Creek, 100 yards 

from George vVashbaugh's ranch house, in morainal bowlder 30 feet 
north of road; copper bolt marked " SHER 5142" ...... 0 ••••• 0 ••• 0 ••••• 5, 142. 101 

Buffalo, 12.7 miles southwest of; 100 feet northeast of Crazy Woman, on 
Crazy Woman Creek, 500 feet west of Burnett's ranch house, in granite 
bowlder beside fence post where road enters lane; copper bolt marked 
'' SHER 5019 '' ..... 0 ~ ••••• o ••••• 0 ••••••••• 0 •• -.. • • • • • • • • • • • • • • • • • • • • • • • 5, 018. 497 

Buffalo, 8 miles southwest of; divide between Crazy Woman and Clear 
Creek drainage, 50 feet west of road in saddle of divide; iron post 
marked "SHER 5298" .•••••..••....... 0 •••••••••••••• __ •••••••• 0 •••••• 5, 297. 690 

Buffalo, 4! miles south west of; inside of fence 300 feet due west of "Cross 
H." ranch house, 10 feet east of road; iron post marked "SHER 4893" .. 4, 893. 103 

Buffalo, 2 miles south of; divide between Clear Creek and Nigger Creek, 
30 feet north of irrigation ditch owned by Wyoming Land and Cattle 
Company at "Cross H." ranch; iron post marked "SHER 4836" ........ 4, 836. 211 

Buffalo; in yard of county court-house of Johnson County, 40 feet east of 
court-house; iron post marked "SHER 4635" .........•.. 0 •••• 0 ••••••••• 4, 635.033 

Buffalo, 2 miles north of; divide between Buffalo and Rock creeks, 25 feet 
west of road; iron post marked "SHER 4 797" .••••...•....... _.. . . . . . . 4, 796. 897 

19 GEOL, PT 1--21 
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CENTRAL MONTANA. 

DEERLODGE, LEWIS AND CLARKE, AND JEFFERSON COUNTIES. 

BOULDER QUADRANGLE AND HELENA SPECIAL DISTRICT. 

The elevatious iu the following list are based ou a bronze tablet set 
in the foundation of the county court-house at Butte and marked 
"5767.'' As explained on page 362 of the Eighteenth Annual Report, 
Part I, the elevation of this bench mark has been accepted as 5, 767.451 
feet above mean sea level. 

The leve1ing was executed under the direction of Mr. W.·J. Loyd, 
topographer, by Mr. F. B. Whitlock, levelman. 

All permanent bench marks set during the last season and depend
ent on this datum were stamped with the word" BUTTE" in addition 
to their figures of elevation. 

BOULDER TO EAST HELENA, VIA NORTHERN PACIFIC RAILROAD, HELENA AND BOULDER 

VALLEY BRANCH. 
Feet. 

Bridge 50, bolt in north end of ......... __ .... __ . _ .. _. _ . _. _ .....•... _. __ . 4, 975. 52 
Bridge 41, nail in center of. ____ . __ ._ ........ ___ ... _ .... __ ...... __ ._ .. ___ 5, 209.96 
Boulder, 4 miles north of; iron post 1 foot out of ground, southeast corner 

of Amazon Smelter; marked "BUTTE 5097" _ .. __ .... ____ ........ ____ . . 5, 096. 975 
Boulder, 7 miles north of; nail in telephone pole 50 feet right of road 

crossing _ ....... ___ .... __ .... _ .......... _ .. ____ ... _ ...... _ ... __ . __ ... _ 5, 486. 45 
Tunnel, mouth of._. __ ... ___ .... _ ... ___ . _ ....... _. _ ... _. _ .......... _ .. __ . 5, 669 
Tunnel, road crossing north of . ____ ... ____ ... _ ... _____ . ____ .. ___ ... _.... 5, 657 
Top of divide between Boulder and Jefferson; iron post 20 feet right of 

road over tunnel, marked "BUTTE 5727" ... _ ...... _ ..... _ ...... _ ..... 5, 727. 014 
Jefferson, ground at electric power house ......... _ ...................... 4, 600 
Jeffenwn, spike in bridge No. 1. .................................. _ ...... 4, 543.35 
Jefferson, bronze tablet in the southwest corner of post-office building at, 

18 inches above sidewalk, marked "BUTTE 4554 '' ............... __ ... 4, 553. 992 
Hart well S ta tiou, nail in north eml of bridge 17 ..... _ ...... _ ......... __ . 4, 381. 12 
Hartwell Station, road crossing ... __ .................................... 4, 370 
Hartwell, ! mile north of; wagon bridge over Montana Central Railroad 

track ........ _ ............. _. _ ........ _ ....... __ . _ ... _ .. _____ . ____ .. _. 4, 345 
Hartwell Station, 1 mile north of; road crossing .... __ . _. _ ...... __ . __ . _ .. 4, 328 
Alhambra Station, track at ...... ____ .............. ---· ...... ---· ....... <1, 266.8 
Alhambra Station, nail in head block 300 feet north of_ ... __ . __ ..... _ .. _. 4, 263. 16 
Clancy, nail in telephone pole .. _._ .• _. __ ....... _. ___ ........ _ ... __ ...... 4, 223.08 
Clancy, iron post at the northeast corner of H. M. Hill's garden 1ence, 

marked "BUTTE 4247" ---- .... ____ --- ...... _ ........ _ --. ___ ..... ----. 4, 247.064 
Hartford Depot, nail in north end of platform ..... ___ ... __ .. ____ . ____ . ___ 4, 192.04 

Rhorbaugh Station-----··----·---·---· ... ·-------···----- .. : ....... ____ 4, 116.7 
Rhorbaugh, 2 miles north of; road c-rossing .. ______ .. ___ . _____ . _____ .... 4, 105 
Montana City, ground at section house._ .... _ ..... _ .... _._ .. ____ . __ .... _ 4, 050 
)fontana City, ·head block at road crossing .. _. _. __ . _ .. _. ___ .... _ . _____ .. 4, 052. 19 
:\fontana City, iron post 60 feet in rear of Montana. Central section house, 

marked "BUTTE 4064" ..•••......•.... __ ... _ .•.... _. _ .....•... __ ...•. 4, 064. 071 

VIA MONTANA CENTRAL RAILROAD. 

Montana City, 3 miles nor~h of; road croesing ..................••••..... 3, 957 
East Helem~ smelt-er; nail in head block in track opposite ____ . _ ...... __ . 3, 926. 7 
East Helena, 1 mile west of; road crossing ........... _ ..... _ .•••... ___ .. 3, 919 
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VIA MAIN LINE NORTHERN PACIFIC RAILROAD TRACK. 

Helena, 2.2 miles east of; bronze tablet in the nortlleaot corner of old 
saloon, "Halfway house" between Helena and East. Helena, marked 
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Feet. 

''BUTTE 3934" --- ......... _ ............. -- ....... --- ... -- .. -- .... -- . 3, 934.203 
"Helena, 1.9 miles east of; spike iu head block near powder house ........ 3, 914. 36 
Helena, Northern Pacific depot; spike in trolley pole __ .. _ ... __ . _ ........ 3, 943. 60 

HELENA TORIMlNI VIA HELENA AND RED MOUNTAIN BRANCH OF NORTHERN PACIFIC RAILROAD. 

Montana Central Railroad crossing; nail in head block near . ___ . _ ... _ _ _ _ 3, 919. 22 
Steadman'li iron foundry; nail in trolle~T pole at electric-road crossing.... 3, 924. 58 
Broadwater Natatorium, 3t miles west of Helena; iron post at northwest 

corner of, marked ''BUTTE 3962" --- ....... ___ ......... _____ ..... ----. 3, 961.519 
Broadwater, 2 miles southwest of; nail in south end of bridge No.4 ..... 4, 068.76 
Broadwater·, 3 miles southwest of; southwest corner of section house ___ . 4, 158.04 
Nelson Gulch, mouth of ... __ . __ .......... __ .... __ . ______ . _ ... __ . ___ . ____ 4, 164 
Rimini, 9 miles northeast of; 20 feet left of road to Rimini and 150 feet 

west of road crossing about 6 miles west of Helen~L; iron post marked 
"BUTTE 4217" ....................................................... 4, 216. 533 

Bridge No. 6; spike in north end of .................... __ ...... _ .. ____ ... 4, 282.65 
Rimini, 7 miles northeast of; nail in head block at Rock Spur._ ..... _._ .. 4, 391. 38 
Rimini, 6 miles north of; nail in water tank at Gold Bar, at month of 

canyon ................................................. ____ ...... ___ . 4, 517. 15 
County road crossing .............................................. ___ .. 4, 537 
Rimini, 3t miles north of; nail in head block at Rear Gulch . ___ .... _ ... _ 4, 718. 21 
Rimini, 2t miles north of; southwest corner of section honse at Moose 

Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 840 
Rimini; spike in head block of spur running to station. _____ .... __ ._ .... 5, 187.37 
Rimini; platform of station at ................................ __ ... _. __ . 5, 192 
Rimini; hon post 30 feet froUI north end of railroad station, marked 

"BUTTE 5190" ................................................ _.. . . .. 5, 189. 528 

RIMINI TO BASIN ON PUBLIC ROAD VIA PAUPER'S DREAM AND BUCKEYE ;\liNES. 

Rimini, 3 miles south of; on stone on right side of road at Travers's placer 
diggings...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 106. 65 

Rimini, 3.3 miles south of; nail in plug northwest corner of Travers's cook 
house ................... ___ .................................. _ .. _ . . . . 6, 14 7. 07 

Rimini, 3.7 miles south of; iron post at the forks of the roads leading to 
the Pauper's Dream and Ontario mines, marked" BUTTE 6218" ..... _ .. 6, 217.569 

Rimini, 6 miles south of; nail in root of pine at fork of roads to Pauper':.; 
Dream and Josephine mines, 500 feet south of cabins .... _ .. _ . ___ . __ ... 7, 311. 63 

Rimini, 6t miles south of; iron post on the divide opposite·the Pauper's 
Dream mine, 6 feet from the road and 150 feet from the Pauper's Dream 
mine, marked "BUTTE 7615" ... ---.-- ................................ 7, 614.590 

Rimini, 7 miles south of; ground opposite Merrill milL.~ ___ . _____ ... _ ... 7, 368 
Rimini, 9t miles southwest of; iron post at the northeast corner of the 

office at the Buckeye mine, marked "BUTTE 7133". _ .. ___ ..... _ .... _... 7, 132. 601 
Basin, 8 miles northwest of; iron post in garden, 30 feet in front of H. 

Winter's homJe, marked" BUTTE 6639" .............. ____ ........ __ ... 6, 638.577 
Basin, 6.8 miles northwest of; iron post 30 feet north of bridge over .Jacks 

Creek, left side of road from Basin to H. Winter's camp, 3 miles SQnt.h of 
Winter's camp, marked "BUTTE 6273" .............................. _ 6, 272. 613 

Basin, 5.8 miles northwest of; brown tablet in granite bowlder 40 by 20 
feet, 300 feet south of Penn Placer, right side of road, marked "BUTTE 
6188" - . - - --- .. - - - .. - - - - ........ - -.. - - - -.. - - .. -... - - - •. - - ... - . - - - .•.. - . 6, 187. 662 
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BASIN TO WICKES VIA CATARACT CREEK. 
Feet. 

Cataract Creek;. second crossing north of Boulder road ... __ ..... _ ... ___ . 5, 785 
Basin, 3 miles nort-h of; nail in truss bridge crossing Cataract Creek near 

the Saturday Night mine ...•........................... _ .. _ .. _ .. _ .. _ .. 5, 903.67 
Basin, 6t miles north of; nail in post of ore bin at Copper Bell mine ..... 6, 4 70. 24 
Basin, 7 miles northeast of; brown tablet in foundation on the east side of 

the Eva May mill, marked ''BUTTE 6545" .•.....•........ ___ ...... _. _ 6, 544. 792 
\Vickes, 5 miles west of; iron post on top of divide between Wickes and 

Eva May mine, marked "BUTTE 7215 " .......... _ ................. _ •. 7, 214. 802 
Wickes, south end of Northern Pacific Uailroad station; iron post marked 

"BUT'.rE 5162 " ......... _ ......•..........••.......................... 5, 162.079 
Corbin, 3 miles north of \Vickes; southeast corner of William Johnson's 

saloon and opposite the Corbin Hotel; iron post marked "BUTTE 
4766 " ... -.- ...............• -- ............ -- ....... - .... ---- .• -- •. --- •. 4, 766.078 

WICKES TO CLANCY, VIA GREGORY AND CLANCY CREEK PUBLIC ROAD. 

\Vi ekes, ·:Montana Central Railroad station; spike in telegraph pole ...•.. 5, 268 .. 06 
Wickes, 1 mile north of, opposite saloon ................................. 5, 254 
Gregory, 3 miles north of \Vickes; iron post at southe~st corner of the 

schoolhouse marked ''BUTTE 5450" ................................... 5, 449. 922 
Gregory, 2 miles north of; bronze tablet in granite bowlder 4 feet square, 

50(} feet north of Clark's ranch and 200 feet north of road leading up 
Quartz Gulch, 10 feet left of road to Clancy, marked" BUTTE 5048" ... 5, 047.962 

Clancy, 5 miles southwest of; southeast corner of the Lehman's ranch 
house; iron post marked "BUTTE 4677" .......... · .................... 4, 677. 057 

Clancy, about 2 miles sot1thwest of; 40 feet from gate leading to Strobel's 
ranch, bronze tablet in granite bowlder 8 by 4 feet, marked" BUTTE 
4408 " ......... - ...... -.- ... - ..................... - .... -. -....• -- ..... - 4, 408. 118 

l''RO::'tl THE PAUPER'S DREAl\I MINE, ON THE CONTINENTAL DIVIDE, SOUTHWEST OF RniiNI, IN 

A WESTERLY DIRECTION, TO THE ONTARIO MINE AND 1"HENCE TO THE l\IONARCH llliNE, VIA 

PUBLIC ROAD. 

Di vi<le, ground at ....................................................... 7, 505 
Josephine mine; ground at .............................................. 7, 4-53 
Ontario mine, 10 feet southwest of the superintendent's house at; iron 

post marked'' BUTTE 7032" ............................ --· ........... 7, 031.540 
Ontario, top of milL-----· .................... ------ .................... 7, 050 
Bridge over small stream t mile east of old mine. . . . . . . . . . . . . . . . . . . . . . . . . 6, 570 
Republic Mill site, bed of creek ..... _ ................................... 6, 292 
Old Republic Mill site, 1t miles west of Ontario mine and 2 miles east of 

Monarch mine, 150 feet east of bridge crossing Little Blackfoot River; 
iron post marked "BUTTE 6308". ----···----· ........ --·- ...•••••.•.• 6, 307.655 

Monarch mine, ground at_ ... _. _..... . . . . . . .. _ .......................... 7, 212 
Monarch mine, north we8t corner of cook house; iron post marked "BUTTE 

7243 " .. __ ••... _. _. . . . . . . • • . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . • . . . . • • • . • . . . . 7, 242. o32 

Fl~O::'tl OLD REPUBLIC llllLL SITE DOWN LITTLE BLACKFOOT RIVER TO FORKS OF ROAD ABOUT 

5 MILES SOUTHEAST OF ELLISTON. 

Miner's Cabin, t mile from Republic Mill ......................... _ ...... 6, 229 
Old Hidden Treasure l\fill, bridge No.1. ............................. --·- 5, 658 
Bridge No. 2 ...... __ .. _ ..................... _ ......•................ __ . . 5, 642 
Elliston, 11 miles south of; 1, 400 feet west of Old Hidden Treasure Mill, 

350 feet west of bridge over creek, 10 ·feet left of road to Ellis ton; iron . 
post marked "BL'TTE 5612" ---- ---· ..•......•...•......••.. --·--- ..•. 5, 611.61S 

Creek crossing at the forks_ ............................................. 5, 562 
Road, at head of flume ..•••.•••....•.••...........•.......•••..• -....... 5, 518 
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Feet. 
Hat Creek _. _ ....... ___ ................ __ . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . :1, 456 
Elliston, 5 11nles southeast of; & mile from fork of road leading up Lit\le 

Blackfoot, 20 feet from road leading from Elliston to Ontario mine, 60 
feet in front of Fehx Senecal's ranch house; iron post marked "BUTT 8 
5283" . - - - - . - - - - - .. - - - - . - - ...... -•...... - ..... -.......... - - ... - . - .. - . . . 5, 282. 702 

PUBLlt.' ROAD UP EAST FORK BLACKFOOT RIVER FRO;\l ELLISTON TO ONTARIO :\liNE. 

Elliston Pluming Company; store hetulq uarters .............•.. ~... . . . . . . 5, 315 
Blacksmith cabin, 3 mlles southeast of fork of rond; nail in sill of. ...... 5, 715. 76 
Telegraph mme, cross on htg gramte rock at the fork of road to ...... : ... 6, 240.20 
Champion mine, the fork ot roacl to ............................ _ .. _ . . . . . 6, 570 
Lilly mine, ground at ................................................... 6, 809 

FROM NORTHERN PACIFIC RAILROAD STATION, HELENA, NORTH ALONG MONTANA AVENUE 

7 l\IILES, THENCE EAST 4 MILES, THENCE SOUTH 4 l\IILES TO H. L. CRAM'S RANCH, WHICH 

IS 4~ 1\IILES ~ORTHEAST OF NORTHERN PACIFIC STATION. 

Helena, 1! miles north of; ground at school house ............. _ .......... 3, 910 
Helena, 2 miles north of; bronze tablet in wall south side of entrance to 

the Orphan's Home, marked "BUTTE 3843" ........................... 3, 842. 760 
Helena, 3i miles north of; northeast corner of granite bowlder 2 by 3 feet, 

3 feet fr<?m northwest corner of Monroe fence, 200 feet south of Ten-Mile 
Creek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 760. 28 · 

Ten-Mile Creek bed of--~· .............................................. 3,756 
Helena, 4t miles north of; nail in trolley pole at elect-ric-car line and road 

crossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 733. 85 
Helena, 41 miles north of: bronze tablet in southwest corner of the Univer-

sity Buildmg, marked·'' BUTTE 3724'' ................................. 3, 724. 041 
Helena, 6 mil6s north of; nail in fence post opposite Pugh ranch house ... 3, 706.48 
T. 11 N ., R. 3 W ., stone monument corner sees. 19, 20, 29, 30 ..•••...•........ 3, 722. 63 

Running easterly. 

Helena, 7 miles north of; nail in fence at corner sec. 21, T.ll N., R. 3 vV ... 3, 689. 03 
Gamer's ranch; ground opposite house .......... : ............ _... . . . . .. . . 3, 67:3 
Gamer triangulation statwn, copper bolt ......................... _.. . . . . 3. 662. 31 
Helena, 9 miles northeast of; t mile north of Gamer triangulation station; 

non post 50 feet in front of G. Reed's ranch bouse, marked "BUTTE 
3666".. . • • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 3, 6o5. 966 

Helena, 10 miles northeast of; corner G. vV. Pugh's ranch; iron post north-
west l- Stlc. 23, T.ll N., R. 3 vV., marked "BUTTE 3658" ................. 3:657.950 

Running tsouth. 

Prickly Pear Creek; water level. ................................... ·..... 3, 643 
Helena, 7! miles northeast of; iron post in front of D. Beach's ranch house, 

marked "3660" .............•.....•.............•..................... 3,659.910 
Helena, 5 miles northeast of; iron post, south side of gate leading to H. L. 

Cram's ranch, marked 11 BUTTE 3715"...... .. . . . . . . . • .. . . • • • . . . . . .. .. . 3, 714. 889 

NORTHERN PACIFIC RAILROAD STATION TO H. L. CRAJII'S RANCH. 

Helena, 2-! miles, nort.heast of; near Wallace Breck's ranch, Prickly Pear 
Valley; iron post at the intersection of Boulevard and Stubbs Ferry 
roads, marked "BUTTE 3738" ......................................... 3, 738. 228 

Helena, Northern Pacific station, 4 miles northeast of; bronze tablet i11 
southwest corner Valley schoolhouse, marked "BUTTE 3738" .......... 3, 738.014 
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FROM Bl!lNCH MARK AT G. W. PUGH'S RANCH IN NW.;! SEC. 23, T.ll N., R. 3 W., EASTWARD 

2! MILES, THENCE SOUTH 10! MILES TO EAST HELENA. 
Feet. 

Prickly Pear Creek, bridge at month of canyon .. __ ............... _.. . . . . 3, 632. 6 
Prickly Pear Creek, water level.. ___ ........ __ .... _ ......... _ ........... 3, 633 
East Helena, 8 miles north of; 1 mile north of Geary ranch; iron post, 30 

feet east of bridge over Prickly Pear Creek at mouth of canyon, marked 
''BUTTE 3634'' ....................................................... 3, 633.906 

East Helena, 6 miles north of; iron post at southeast corner Harmony 
schoolhouse, marked "BUTTE 3722" .................................. 3, 721.875 

East Helena, 2t miles northeast of; iron post on Canyon Ferry road at 
Grattan's ranch, marked "BUTTE 3784" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 783. 710 

East Helena, 2 miles east of; iron post 100 feet in front of Joseph Kenck's 
ranch house, marked "BUTTE 3858" .................................. 3, 857.802 

East Helena; bronze tablet in the southeast corner of schoolhouse, marked 
"BUTTE 3886" ..•••..... ------ ....................................... 3, 885.759 

East Helena, 1t miles south of; bronze tablet in the southwest corner of 
barn at the Childs ranch, marked "BUTTE 3956" . . . . . . . . . . . . . . . . . . . . . 3, 955. 808 

Prickly Pear Junction, top· of raiL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 887. 2 
Smelter, office building (ground) ........................................ 3, 902 
East Helena, 1 mile west of; east end of base line; bronze tablet let in 

.stone 9 inches square, marked "BUTTE 3921" ......................... 3, 921. 186 

NORTHERN PACIFIC RAILROAD STA'riON TO COURT-HOUSE AND CITY·HALL, HELENA, THENCE 
TO UNIONVILLE VIA GRIZZLY GULCH, THENCE EAST TO MONTANA CITY. 

Helena, Northern Pacific Railroad station, t mile west of; west end of 
base line; bronze tablet set in stone 9 inches square, marked ''BUTTE 
3957.5" ········ ···--· ·----······· ······ ........ ·············· ......... 3,957.604 

Helena, bronze tablet in wall rigllt side of west entrance to Armory Hall, 
marked "BUTTE 4013" ............................................... 4, 013.027 

Intersection Elevent-h avenue and "\Van·en ............................... 4, 077 
Intersection Fifth avenue and "\Varren ................................... 4,129 
Northern Pacific Railroad, bench mark on granite sill of the Brown Block 

(Northern Pacific elevation 4121.6) .................................... 4, 132.66 
Assay Building, corner on east side of bottom step ...................•... 4, 141.31 
Helena, court-house; bronze tablet on left side of north entrance, 2 feet 

above the ground, marked "BUTTE 4157" ...•........................ 4, 157.078 
Intersection of State and South Ewing streets ...........•............... 4,162 
Intersection of Sta,te ancl Main streets.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 105 
Helena, city half; bronze tablet on left side of engine-house door, marked 

''BUTTE 4108" ............................................. : ......... 4, 108. 063 
Helena, 1 mile south of, 300 feet north of Henry's mill; iron post at forks 

of roads to "Gnionville, Helena, and Nelson Gulch, marked "BUTTE 
4916" ... - ......... -- - ...... - ... - - .... - ........ ---- .. -- .. ---- .. - ...• -. . 4, 916. 049 

Hale's mill, top of. ...................................................... 4, 945 
Helena., 6 miles south of; summit of divide between Unionville and Park 

City; iron post marked c; BUTTE 5053" ............................... 5, 052.944 
Unionville, northeast corner of Constance's garden fence; iron post 

marked" BUTTE 4911" ................ -·- ............................ 4, 910.903 
Divide between Oro Fino and Dry gulches...... . . . . . . . . . . . . . . . . . . . . . . . . . 4, 979 
"Cnionville, 1t miles east of; iron post 50 feet from northwest corner of 

Hale's reservoir at the head of Dry Gnlch, 10 feet left of road leading 
to Uuionville, marked "BUTTE 4946" ................................ 4,945.937 

Unionville, 1! miles east of; bronze tablet in 3 by 3 feet granite rock 50 
feet left of road on divide between Tucker Gulch and Dry Creek, 
marked "BUTTE5119" ...•...............................•.......... 5,118.829 
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Feet 
Unionville, 3t miles south of; bronze tablet in a granite bowlder 3 by 4 

by 2 feet, on top of divide between Tucker Gulch and Indian Creek, 
marked" BUTTE 5258" ........•...................................... 5, 257.892 

Montana City, 3 miles west of; bronze table~ in 4 by 4 by 6 feet granite 
bowlder, 60 feet south of reservoir at head of Clarke's Creek, i mile east 
of Cutter's ranch, at forks of road leading to Clancy and Helena, 30 
feet from lone fir tree, marked "BUTTE 4589". . . . . . . . . . . . . . . . . . . . . . . . . 4, 588. 839 

FROM NOR'fHEAS1' CORNER SEC. 19, T. 11 N., R. 3 W., WEST TO SILVER CREEK, THE~CE SOUTH 

OVER DIVIDE TO SEVEN·l\IILE CREEK, THENCE SOUTHEASTERLY TO BROADWATER NATA· 

TORIUM. 

Helena., 8 miles north of; iron post at the northeast corner of sec. 19, T. 
11 :N., R. 3 ·w., on Montana avenue marked" BUTTE 3749" ........... 3, 748:953 

T.ll N., R. 3 W., southwest corner section 18 ............................. 3, 794 
T.ll N., R. 4 \V., southwest corner section 13; iron post southeast corner 

of schoolhouse, marked "BUTTE 3854'' ...•.....•..................... 3, 853.910 
Helena, 10 miles northwest of; iron post at side of road to Silver City, 20 

feet west of bridge crossing Silver Creek, marked" BUTTE 3998" ..... 3, 997.911 
Silver Creek, road crossing...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 099 
Montana Central .Railroad track, crossing .............................. 4-, 015 
Helena, 8t miles northwest of; iron post on summit of divide between 

Silver Creek and Seven.:Mile Creek, marked'' BUTTE 4454" ..••........ 4, 453.911 
Helena, 7 miles northwest of; opposite old saloon at Seven-Mile Creek, 

on the Marysville road, marked "4088" ..••.........................•. 4, 087. 764 
Fort Harrison; bronze tablet in the Administration Building, marked 

'' BUT'l'E 4004" ............................... ~ .........•.......•..•.. 4, 003.970 

FROi\I KLEINSi\IIDT'S RANCH NORTHEASTERLY TO :,HSSOURI RIVER. 

Roads, intersection of... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . • • • . . . .. 3, 979 
Divide, top of ........................................................... 4, 037 
Missouri River, on south bank, just north of mouth of P~ickly Pear Creek; 

iron post marked "BUTTE 3600"...... . . . . .. .. . .. . .. . . .. . . .. . . .. .. . . .. 3, 600. 163 
Missouri River, water surface at mouth of Prickly Pear Creek ........... 3, 589 
Missouri River at El Dorado Bar, north bank of; top of cast-iron cap of 

Missouri River Commission bench mark No. 21. ........................ 3, 628.921 

(The elevation of bench mark N9. 21, according to the report of the Missouri River 
Commission for 1891, is 3,611.071. The correct datum point of this bench mark is 
possibly about 4 feet lower than the top of cap on which United States Geological 
Survey reading was taken.) 

SOUTHERN TEXAS. 

MEDINA, FRIO, FAYETTE, LAVACA, GONZALES, CALDWELL, BASTROP, 

LEE, WILLIAMSON, TRAVIS, BURNET,. LLANO, AND GILLESPIE 

COUNTIES. 

All Texas elevations are based on the bronze tablet marked "661.1" 
at north side of steps on east entrance to city hall at San Antonio, the 
assumed elevation of which is 661.112 feet. 

The leveling in the Flatonia and Hondo quadrangles was done by 
Mr. J . .A.. Hinman under the general direction of Mr. E. M. Douglas, 
geographer, in charge of the Rocky Mountain section of topography . 

.A. main-control line was run through this area in 1896-97, and the 
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elevations determined were published in the Eighteenth Annual Report, 
Part I. In that list, on page 368, the elevation of mile board 975 should 
be 323.072 feet. All bench marks are stamped "S.A." in addition to 
the elevation markings. 

FLATONIA QUADRANGLE. 

SANDY FORK SIDING, GALVESTON, HARRISBURG AND SAN A.J."\'TONIO RAILROAD, TO 

Sl\HTHVILLE VIA JEDDO. 

HarwofJd and Waelder public road. 

Sandy Fork siding, about 2 miles northeast of; spike in gatepost _ ... _ ... 
Harwood, 6 miles west of; middle of road opposite signboard_ ...... _. _ .. 
Sandy Pork siding, 2 miles northeast of; spike in back of 16-inch post oak 

tree 1 foot north of road ... _ ......•... _ ............ _ ........ ____ ..... . 
Sandy Fork siding, 3 miles northeast of; spike in front of 20-inch post oak 

tree 25 feet north of road ... _ .................•.......... _ •........... 
Sandy Fork siding, 3t miles northeast of; crossing of the Gonzales and· 

Lockhart and the Harwoo1l and 'Vaelder public roads; iron post marked 

I' SA 432 '' - - - - - - - - - - - - - - - - - - -- - .. - - - - - . - - - -. -- - - - - -- -·- . - - - - - - - - .. - - - . - - -
Sandy Fork sifling, 5 miles northeast of; spike in fron ~ of 16-inch post 

oak tree 10 feet north of road and 15 feet west of forks of road . _ ..... . 

Settlement road, via Henry Gunn's residence, connecting the Harwood and Waelder and the 
Waelder and Bastrop public roads. 

Sandy Fork siding, 6 miles northeast of; spike in back of west gatepost, 
150 feet north of forks of road .... _ ................................... . 

Sandy Fork siding, 7 miles northeast of; spike in root of post oak tree 
used as gatepost . : ... _. __ ..... ___ .. ___ . _ ..... __ .... __ ..••• _ ... _. _ .. _ .. 

Sandy Fork siding, 7! miles northeast of; forks of" road 300 feet south of 
Henry Gunn's residence; iron post marked ' 1 SA 455" ... _ •... _ .••...... 

Sanely Fork siding, 8! miles northeast of; spike in back of south gate-

post ..•........... - - - - - - - - - - - - - - - - - - - - - - - -- · - - - - - -- - - - - · -- - - -- - - · - - - · -
Sandy Fork siding, 9 miles northeast of; spike in north side of 20-inch 

blackjack tree, in middle of crossing of settlement road and the Lock-
hart and Waelder public roau ... __ . ____ •... ___ . __ ... _______ . ----------

Sandy Fork siding, lot miles northeast of; spike in uorth side of 12-inch 
blackjack tree 10 feet north of gate on west side of road ............. _. 

Coperas Creek, bed of ...... -----------------------------·- ____ ----------
Sandy Fork siding, llt miles northeast of; spike in 16-inch post oak tree 

on west side of lane ............... _ .. ___ ..... _ ...... _ ........... _. _ .. . 
Sandy Fork siding, 11! miles northeast of; intersection of the 'Vaelder and 

Bastrop and settlement roads, 7 miles northwest of Waelder; iron post 
mar keel ' 1 SA 484" ..... _ ... _ ............. _ .... _ .. _. _ . _ ........ ___ .... _ . 

County Corners, 1~ miles south of Jeddo, via settlement road to Jeddo. 

Jeddo, It miles south of; county corner post west side of road, west cor-
ner of Fayette and north corner of Gonzales counties ...... _ ...•....•.. 

Jeddo, It miles south of; spike in front of 16-inch post oak tree, 15 feet 
west of 'Vaelder and Bastrop road and 100 feet north of forks of road __ 

Crossroads, 0.4 mile north of county corner.--- .... ----.--- ... ---. __ .. _ .. 
Jeddo, t mile south of; spike in blackjack tree used as gatepost, near 

George Brame's residence ............. _ .•..................... _ ...... . 
~tersection of lanes .. -.............. _. __ . _ ............•................ _ 
Jeddo, about 400 feet southeast of; intersection of settlement road and La 

Grange and Lockhart public road; iron post marked" SA 455" ---· ----

Feet. 
384..51 
441 

397.89 

427.65 

432.008 

382.96 

405.71. 

403.56 

4:l5.070 

478. 72 

467.30 

4.59.61 
384 

418 

484.045 

425 

!25.34 
433 

435.97 
446 

455.034 
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Jeddo to Smithville, via I. B. Holland· s, crossing A ttstin and Port Lavaca public road 4 1niles 
northwest of Oistern, passing one-fourth nl-ile to ~oest of Bohemian Catholic Church, via 
Nixon Schoolhouse, thence north threefottrths mile to railroad, and by railroad to Smithville. 

Jeddo,! mile northeast of; spike in 12-inch mesquite tree in lane ....... . 
Intersection of crossroads,,at gate just south of church_ ................. . 
Forks of road in front of church ................................... ----. 
Jeddo, 2i miles northeast of; spike in front of 12-inch post oak tree, 200 

feet north of farmhouse and 50 feet north of gate .. _ .................. . 
Jeddo, 2! miles northeast of; 175 feet south of I. B. Holland's residence, 6 

feet west of road; iron post marked ''SA 460" .... -.-- .............. --. 
(At this pomt levels run through I. B. Holland's field, joining present 

settlement road 1i miles northeast of Holland's.) 
Peach Creek, bed of; i mile east of I. B. Holland's. __ ....•••.. __ .... _ .... 
Jeddo, 3~ miles northeast of; spike in east side of 12-inch post oak tree 

used as gatepost east side of I. B. Holland's field ...................... . 
Jeddo, 4~ miles northeast of; spike in 6-inch post oak tree 10 feet west of 

road and 50 feet northwest of small drain ............. --- ... -- .. --.-- .. 
Jeddo, 5! miles northeast of; spike in 16-inch post oak tree .. used as gate-

post west side._ ... _ ..... __ ... __ ...................................... . 
Jeddo, 7 miles northeast of; spike in 16-inch post oak tree, 200 feet west of 

forks of road; right-hand to cistern, 125 feet west of public water tank. 
Fmks of road just north of public tank-----· .. ---- .... --.--.-- .. --- .... 
Jeudo, 8 miles northeast of; spike in front of 20-inch post oak tree in lane 

200 feet south of tank._ ..... __ ..... __ ....... _ ... _ .. _. _ ...... _ .... ____ . 
Jeddo, 8! miles northeast of; intersection of settlement road and Austin 

and Port Lavaca public road, opposite mile board 4 miles northwest of 
Cistern; non post marked "CSA474" ------ -----· ..... ---------------

.Bohemian Catholic Church, 4 miles sonthwest of; forks of road -t mile 
northeast of Austin and Port Lavaca road ................... ·_ ........ . 

Bohemian Catholic Church, 3 miles southwest of; spike in fence corner 
post in lane north side of road .. ; .................................... . 

Bohemian Catholic Church, 2 miles southwest of; spike in front of 16-inch 
post oak tree west side of lane .•.•.......................••••......... 

Settiement road. 

Bohemian Catholic Church,! mile southwest of; spike in 24-inch post oak 
tree at right angle in road., ......... ___ .---- ... ______ .. ___ ......... __ . 

Bohemian Catholic Church, t mile west of; 40 feet south of intersection of 
lanes and 5 fee~ south of leaning post oak tree; iron post markeil "SA 
4 72 " - - -•... - . - . - . - . - - - . - - . - - - - . -... - - - - - - . - - - -..• - .•. - - - . - - - - - - - - . - - .. 

Road corner, t mile north of iron post ....••....•........................ 
Bartons Creek, be~ of. . . . . . . . . . . . . ................................... _ . 
Bohemian Catholic Church, 1 mile north of; spike in 10-inch post oak tree 

10 feet east of road ................................................... . 
Bohemian Catholic Church, 2t miles north of; spike in knot in 16-inch post 

oak tree 6 feet east of road ............. _ ............ __ ........... __ . _ . 
Schoolhouse,. center of road opposite ....................... _ ........ ___ . 
Bohemian Catholic Church, 3t miles north of; spike in 20-inch post oak 

tree 4 feet north of road .. ___ .................. ___ . __ ...... _ ..•••. _ .. _ . 

Lockha1·t Branch Missouri, Kansas and Texas Railway. 

329 

Feet. 
475.1 
450 
4A8 

454.65 

460.254 

411 

435.73 

437.52 

437.25 

474 
476 

491.45 

474.080 

471 

467 

498.44 

467.30 

471.661 
469 
405 

413.34 

439.67 
4-76 

469.12 

Mile board 974, about 100 yardt:~ east of; center of track at road crossing.. 460 
Smithville, 4t miles west of; second telegraph pole east of mile board 974, 

corner of fence 65 feet northeast of road crossing; iron post marked 
"SA 460 II •••• - ••••••• --- •• -- ••• - ••• ---- ••• - ••• -- •••• -. --. ---. - -- • -... • 460. 190 
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Trestle No. 1885, top of tie in center of. ................................. . 
Road crossing, center of track .............•............................. 
Tres t.le No. 1884-, top of tie in center of .................................. . 
Mile board 973, spike in telegraph pole ................................. . 
Road crossing, center of track .......................................... . 
Trestle No.1883, top of tie in center of .•................................. 
Road crossing, center of track .......................................... . 
Trestle No. 1882, top of tie in center of .................................. . 
Mile board 972, about t mile east of; 25 feet northwest of road crossing; 

iron post marked "SA 433" ........................................... . 
Road crossing near bench mark, center of track ...................... - .. 
Mile boa.rd 971, spike in telegraph pole ................................. . 
Trestle No. 1881, top of tie in center of .................................. . 
Trestle No.1880, top of tie in center of ...............................•... 
Trestle No. 1879, top of tie in center of .................................. . 
Mile board 970, spike in front of fifth telegraph pole east of ...........••• 
Trestle No.1878, top of tie in center of. ............................•••••• 

SMITHVILLE TO FLATONIA, VIA STELLAR. 

Smithville and Cistern public road. 

Smithville, 1 mile south of; spike in fence corner post at mouth of lane, 
east side of road ..................................................... . 

Smithville: 2 miles south of; spike in front of 16-inch post oak tree, 25 
feet east of road ..................................................... . 

Forks of road and summit of hill ..............•........................ 
Willow Creek, bed of .. _ ....................................... ~ ....... . 
Smithville, 3 miles south of; 400 feet southeasi of the intersection of the 

Flatonia and Smithville and Cistern and Smit-hville public roads, 10 feet 
west of the Flatonia road and 60 feet east of the Cistern road; iron post 
mar ked "SA 393" .................••....................••.......•.... 

Smithville and Flatonia public road. 

Smithville, 4t miles southeast of; spike in front of 18-inch post oak tree 
south of road ............................•............................. 

Smithville, 5-! miles southeast of; spike in back of 18-inch elm tree 15 feet 
west of road and 75 feet west of west bank of Bartons Creek ......... . 

Bartons Creek, bed of .................................................. . 
Smithville, 6t miles southeast of; angle of wire fence 35 feet east of road, 

12 feet west of post oak tree used as fence post; iron post marked "SA 
428" - . - . -- - - - . - - - - - - - . - . - .. - - - - . . - - . - - . - - .... - . - . -. - -...... - - - -- ..... -

Smithville, 7! miles southeast of; spike in back of 18-inch post oak tree 
2 feet west of road ................................................... . 

Smithville, 6! miles southeast of; spike in back of 10-inch blackjack tree 
6 feet east of road .................................................... . 

Stellar post-office, 75 feet south of; spike in front of 16-inch post oak tree 
2 feet west of road ..................................................•. 

Smithville, 11 miles southeast of; spike in front of 18-incb post oak tree 3 
feet east of road ..................................................... . 

Smithville, 12 miles southeast of; spike in back of 16-inch post oak tree 
2 feet west of road .....•.•............... _ ........................... . 

Buckner Creek, bed of .•••......................................... ~ ... . 
Bridge, :floor of .....•..••••.............................................. 
Buckner Creek, 200 feet north of; intersection of Smithville and Flatonia 

and La Grange and Lockhart public roads; iron post marked "SA 349". 

Feet. 
449 
456.3 
473.8 
483.86 
471.4 
456.7 
450.1 
445.7 

433.117 
429.8 
393.67 
385.3 
356.9 
348.8 
338.46 
324.5 

328.95 

372.28 
379 
342 

393.125 

402.91 

330.41 
310 

428.018 

446.70 

436.92 

427.97 

400.54 

356.90 
326 
346 

349.087 
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Smithville, 13 miles southeast of; spike in front of 12-inch post oak tree, 
3 feet east of road, and 50 feet south of where the La Grange and Lock-
hart public road leaves the Smithville and Flatonia road ............. . 

Smithville, 13! miles southeast of; spike in 12-iuch post oak tree, at inter
section of Smithville and Flatonia and Muldoon and Cistern public 
roads, 300 feet southwest of church ................................... . 

Smithville, 15t miles southeast of; ·spike in 14-inch post oak tree 1 foot 
from fence, west side of road ......................................... . 

Live Oak Creek, bed of ..................................•.............. 
Dogwood Creek, 1,200 feet north of; _125 feet north of branch 15 feet east 

of road; iron post marked "SA 357" ...........•.•.................... 
Dogwood Creek, bed of ................................................ . 
Smithville, 17t miles southeast of; spike in back of 12-inch post oak tree, 

10 feet east of road, 40 feet northwest of intersection of roads, 30 feet 
from fence corner .................................................... . 

Smithville, 1~! miles southeast of; spike in front of 12-inch post oak tree, 
15 feet west of road, 50 feet northeast of gate ........................ . 

Flatonia, about 5 miles northwest of; intersection of Smithville and 
Flatonia and Muldoon and Flatonia public roads, 5t miles south west of 
Muldoon, 1,000 feet north of Pin Oak Creek; iron post marked "SA. 
377" ...... - . - . - -..... - - - ....... - .. - - . - ...... - - . -.... - - -.... - - . - ..•. - .. 

Pin Oak Creek, bed of ................................................. . 
Flatonia, 2-t miles northwest of; spike in front of telephone pole, east side 

of road, near west line of right-of-way fence, ·waco branch of San 
Antonio and Aransas Pass Railway ................................... . 

FLATONIA YIA CISTERN TO PRIMMS SPUR ON liiiSSOURI, KANSAS AND TEXAS RAILWAY. 

Flatonia cmd Oistern pnblic road, commencing at temporary bench mark, mile board 150, 
Waco branch of San Antonio and Aransas Pass Railway. 

Road crossing of Flatonia an.d Cistern road and San Antonio and Aransas 
Pa::~s Rail way, center of track ................ ~ ....................... . 

Mile board 150, t mile northwest of; spike in back of 18-inch post oak tree, 
west side of road; board on tree marked "Cistern 9 miles" ............ . 

Mile board 150, 1t miles northwest of; spike in front of 12-inch post oak 
tree 1 foot west of·road .............................................. . 

Mile board 150, 2t miles northwest of; west side of forks of road, 3 feet west 
of wire fence anfl 40 feet north of intersection of roads, about 200 feet 
west of Martin McAnally's residence; iron post marked "SA 4%" ..... 

Mile boarcl150, 3t miles northwest of; spike in front of 20-inch post oak 
tree west side of road ................................................ . 

Mile board 150, 4-t miles northwest of; spike in front of 16-inch post oak 
tree west side of road .............•................................... 

Colony post-office, t mile south of; intersection of Flatonia a.nd Cistern and 
a public road that connects the former with the Flatonia· and vVaelder 
public road, about 400 feet north of John Malony's frame house; iron 
post marked "SA 435" ............................................... . 

Colony post-office, centre of roail. in front of. ........................... . 
Flatonia, about 8t miles northwest of; spike in front of 12-inch post oak 

tree 5 feet west of road ............................................... . 
Flatonia, 9-t miles northwest of; spike in front of 24-inch post oak tree, 

10 miles west of road ................................................. . 
Flatonia, about 10 miles northwest of; spike in front of 16-inch po~t oak 

tree east side of road ................................................. . 
Cistern: fence corner opposite post-office; iron post marked "SA 481 " ... . 

831 

Feet. 

357.61 

390.62 

353.61 
332 

357.188 
339 

408.99 

434.83 

377.288 
366 

390.31 

405 

414.07 

424.03 

424.932 

421.39 

434.94 

435. 08i 
432 

436.11 

389.08 

422.38 
481.007 
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Cistern and Smithville pnblic road. 

Dog\Yood Creek, becl of ................................................. . 
Live Oak Creek: bed of ................................................. . 
Cistern, 1! miles north of; spike in 24-inch pin oak tree, south bank of 

Live Oak Creek, 25 feet sontheast of bridge ........................... . 
Cistern, 2t miles north of; spike in 10-inch post oak tree, tree used as post 

in angle of fence ..................................................... . 
Cistern, 3t miles north of; spike in root of 24 inch post oak tree ......... . 
Cistern, 4t miles north of; summit of divide between Live Oak aml Buck

ner creeks, west side of lane and 2 feet east of wire fence; iron post 
marked ''SA 481" ..................... ·- .............................. . 

Cistern, 5! miles north of; spike in 7-inch mesquite tree on east side of 
road, at angle in fence, wire nailed to tree ............................ . 

Buckner Creek, bed of ......... ·- ....................................... . 
Cistern, 7 miles north of; spike in back of 30-inch post oak tree west sille 

of road .............................................................. . 
Cistern, 8 miles north of; spike in.back of 12-inch post oak tree east side 

of road .............................................................. . 
Cistern, 9 miles north of; spike in front of 12-inch post oak tree east side 

of road ............................................................ __ . 
Cistern, 9! miles north of; forks of Cistern and Smithville public road and 

a settlement road; iron post marke<l "SA 416" ....................... . 
Bartons Creek, bed of ........................... ~ ...................... . 
Cil)tern, 10! miles north of; spike in front of 14-inch post oak tree 20 feet 

east of road ......................••. __ ·- . __ .. __ ~ . _ .. _ .. _____ . _ . _ ... __ _ 
Prickly Pear Creek, bed of .......................•...................... 
Cistern, llt miles north of; spike in 16-inch post oak tree 5 feet west of 

road ................•.......... __ ... ____ . _ ..... _____ . _ . ____ . __ . __ . ___ _ 
Cistern, 13 miles north of; spike in front of 14-inch post oak tree west 

side of road .......................................................... . 

Smithville or~d Flatonia pu/Jlic road. 

Smithville, about 3t miles southeast of; spike in 20-inch leaning post oak 
tree 20 feet north of the intersection of the old La Grange and Bastrop 

Feet. 
407 
388 

399.80 

446.01 
471.62 

481.086 

414.38 
392 

414.25 

432.79 

422.48 

416.185 
356 

~88.28 

372 

402.82 

416.39 

antl Smithville and Flatonia public roads...... . . . . • . . • . . . . . . . . . . . . . . . . 4-34. 03 

Old La Grange and Baatrop public road. 

Smithville, 4! miles southeast of; spike in back of 12-inch dead post oak 
tree 2 feet south of road ............................•........... ------ 367.89 

Smithville, 6 miles southeast of; spike in back of 30-inch post oak tree 6 
feet south of road ... _ .... _ ... __ .... _.. . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . 336. 69 

Smithville, 7t miles southeast of; spike in root of 22-i~ch live oak tree 
south side of lane..................................................... 306.17 

MILE BOARD NO. !175 ON 1\USSOURI, KANSAS AND TEXAS RAILWAY, SOUTH TO PERJIIANENT 

BENCH MARK NO. 162, ABOUT 2fr l\IILES SOUTH OF STELLAR POST-OFFICE. 

West Point and Smithville public road. 

West Point, 3!- miles west of; forks of Smithville aml West Point a.nd a 
public road that branches off from it an<l goes to Muldoon and }..,latonia, 
intersection of roads, about ! mile south of mile board 975; iron post 
marked ''SA 322"...... . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . 321. 906 

Primm and Muldoon public road. 

Cedar Creek, bed of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303 
Mile board 975, 1! miles south of; spike in knot on 18-inch post oak tree 

15 feet east of intersection of roads........................ . . . . . . . . . . . . 408.01 
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l\hle hoard 975, 3 miles south of; spike in 20-inch post oak tree 20 feet east 
of road ............... - - ...... - ...... - .... - - --- - - - - .. - - - . ---- - - • -- ----

Mile hoard 975, 4 miles south of; spike in back of 12-inch post oak tree 8 
feet "\Yest of road .............. _ ..... __ ................. _ ............. . 

Mile hoard 975, about 5 miles south of; corner of fence at intersection of 
roads, 25 feet southeast of the La Grange and Lockhart and Smith ville 
and Muldoon public roads, 16 miles southwest of La Grange; iron post 
marked "SA 404". _ .. ·_. __ · .. _ .. _ ...... ___ .. _ .......... _ ....... _ ..... --. 

La Grange and Lockhart roads, intersection of .......................... . 
Mile board 975, 6t miles south of; spike in front of 14-inch post oak tree 

20 feet west of road, 200 feet east of house ...... __ .................• -. 

La Grange and Lockhart public road. 

Mile board 975, 5! miles south of; spike in 18-iuch post oak tree at the in
ter~ection of the Smithville and Muldoon and La Grange and Lockhart 

333 

425.79 

J35.42 

403.938 
083 

421.88 . 

. r)ublic roads . ____ .. _ .... _ .... __ .......... _ ..... ___ ... __ . . . . . . . . . . . . . . . 383.44 
Mile hoard 975, 7 miles southwest of; spike in back of 12-inch post oak 

tree 5 feet east of road .............. ___ .............. __ .... __ . . . . . . . . . 38!:1.18 
Mile board 975, 81- miles southwest of; spike in back of 24-inch post oak 

tree 30 feet east of road ....... ___ ........................... __ ..... _ . . 366. 77 
l\Iile board 975, 91- miles southwest of; spike in front of 14-inch post oak 

tree 15 feet east of road, 400 feet north west of house ...••.... __ .... __ . . 372. 64 

JEDDO, EASTWARD, VIA CISTERN TO PERMANENT BENCH l\IARK NO. 162, ABOUT 2~ MILES 

SOUTH OF STELLAR POST-OFFICE. 

La Grange and Lockhart public road. 

Jeddo, -! mile southeast of; road forks at foot of sand hill._ .... _ ......•.. 
Jeddo, about 1 mile southeast of; spike in front of 16-inch hickory tree 

100 feet east of E. H. Cockrell's residence ..............••.... _ •........ 
Jeddo, 2 miles east of; crossroads just west of sign board _ ..... ___ ...... . 
Jeddo, 2t miles east of; spike in front of 14-inch post oak tree 5 feet 

south of road ........ _. _ ...... _ ~ _ ................... _ ....... __ ....... . 
Jeddo, 2! miles east of; forks of road leading to southwest, signboard on 

tree and field on east ....... _ .. _ ...... _ . _. _ . _ .... _ ...... _ ... _ . _ ....... . 
Jeddo, about 3 miles east of; intersection of La Grange and Lockhart 

and settlement road leading to south west, 35 feet south of wire fence; 
iron post marked "SA 454" ... __ ........ _ .. __ ..... _ ..... _ .... ___ ...... . 

Jeddo, 4 miles east of; Rpike in front of 8-inch post oak tree north side of 
road and just west of bridge over Peach Creek . _. _ .... ___ .... _ ...... _. 

Peach Creek, bed of. ____ ......... _ ....... _ ... - -- .................... -- .. 
Jeddo, about 5t miles east of; spike in front of west gatepost south side 

of road .. __ ... _ .... __ .......................... _ .................... ·- . 
Live Oak Creek, bed of_. __ ..... _ ... _ ... ___ ............. __ .......... ___ . 
Cistern, about 1t miles east of; spike in front of a !:W-inch post oak tree 

used as gatepost . _ .. _ ................ _. _ ............................. -
Cistern, 2 miles east of; spike in front of 20-inch post oak tree 15 feet 

"\Yest of road ......... _ •.. __ .... _. _ .....• _ .... _ ........ __ . _ .... _ -.- .. __ . 
Cistern, 3t miles east of; spike· in root of 14-iuch post oak tree 5 feet 

south of road_ ..... __ ... _ ...... _ . _ .. __ .... _ ...... __ ... __ . _ ........ ___ . 
Cistern, about 4 miles east of; intersection of roads, 10 feet north of gate 

entrance to east side of Cockrell's pasture and 30 feet south of mouth of 
lane; iron post marked ''SA 422" ..... _ ... _ .....• ___ . _ .... _ .. _ ........ . 

Cistern, 51- miles east of; spike in root of 18-inch post oak tree 20 feet 
south of road on east bank of branch ....................•..•.•.•..•••. 

417 

476.06 
444 

465.92 

452 

454.206 

401.24 
382 

413.47 
371 

388.27 

417.10 

405.73 

421.820 

375.87 
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WAELDER, NORTHWEST TO PERMANENT BENCH IIIARK NO. 153, ABOU'£ ~ llliLES SOUTH OF JEDDO. 

Waelder and Bastrop public road. 

Waelder, 1 mile northwest of; spike in root of 16-inch leaning post oak 
tree 2 feet son th of road .... _ .......... __ ............ _ . __ .. ____ ... _ . __ 

Waelder, 2 miles northwest of; spike in east gatep01:~t north side of lane. 
'Yaelder, 3 miles northwest of; spike in fence corner post east side of road. 
Waelder, 3! miles north west of; forks of vYaelder an<l Bastrop and "\Vaeld~r 

and Lockhart public roads, 700 feet north of two-story house, 10 feet 
north of gate; iron post marked "SA 475" .... ____ .................•.. 

Waelder, 5 miles northwest of; spike in front of 30-inch elm tree 25 feet 
east of road ..... _ .... __ .......... __ . _____ ... ________ . __ . _. __ ... _ . ____ . 

Coperas Creek, bed of.-----------· .................... ---·-------------· 
'Vaelder, 6 miles northwest of; spike in front of 18-inch post oak tree in 

lane ........................•......................................... 

WAELDER TO CISTERN, VIA ELM GROVE CHURCH. 

Flatonia and Waelder public road. 

Waelder, 1:! miles north of; spike in southwest corner post of fence, at the 
intersection of the Flatonia and Vvaelder and Waelder and Bastrop 
public roads ................ ·--· ..... __ ......... _ ... _ ......... _ ...... . 

Waelder, 1! miles north of; spike in back of 12-inch post oak tree east 
side of lane .. _ .. __ .. _ .... __ ...... __ . _ .. __ •... __ .. _ ... _ . . . . . _ .. _ .. __ .. 

vVaelder, 2t miles 11orth of; spike in front of 16-inch post oak tree 3 feet 
west of road .................... __ .. __ .........• _ .... _ . _ ...••. __ ... _ .. 

Coperas Creek, bed of ... _ .... ___ ...... _ .. __ . _ ......... _ ... ___ ... __ .. _ .. . 
Waelder, 4 miles north of; spike in front of 16-inch post oak tree east 

side of road ............ _ ... __ ..... __ ... _ .. _ .......... _ ............ __ .. 
"The don ble live oak trees," 20 feet south of; intersection of Waelder and 

Jeddo public roads, southeast eorner of wire ftmce; iron post marked 
''SA 444 " .. _ ........... ___ .. ___ ... ___ . _ ...... _ .· ... ___ ..... __ .. _ .. ___ .. 

"The double live oak trees," 1 mile south of; spike in front of 16-inch post 
oak tree 1 foot west of road .. _ .................... _ ...... _ ....... ___ . _ 

Peach Creek, bed of.---- ............................................... . 
Cistern, about 5 miles southwest of; 150 feet south· of Elm Grove Church, 

50 feet east of schoolhouse, 25 feet northeast of the intersections of a 
third-class road; iron post marked "SA 372" ......................... . 

Third-clas.~ road to cistern. 

Cistern, 4t miles southwest of; spike in front of 12-inch post oak tree 5 

Feet. 

418.72 
407.72 
447.41 

474.576 

394.05 
373 

392.30 

420.20 

419.44 

427.89 
338 

410.65 

444.408 

359.36 
337 

372.235 

feet west of road. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . 384. 27 
Cistern, about 3:} miles southwest of; spike in front of 12-inch post oak 

tree 175 feet south we:>t of gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416. 63 

First-class road. 

Cistern, about 2 miles southwest of; spike in back of 16-inch post oak tree. 433.98 
Cistern, 1 mile southwest of; spike in east side of 16-inch post oak tree in 

center of lane ......................................... -... . . . . . . . . . . . . 422. 45 

FLATONIA TO ELM GROVE CHURCH. 

Flatonia a_nd Waelder public road. 

Flatonia, 1 mile northwest of; spike in front of 14-inch post oak tree west 
side of road ......................................•....... - - . - ..... - . . . 430. 38 

Flatonia, about 2 miles northwest of; spike in front of 20-inch post oak 
tree east side of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387. 10 
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Fivemile Creek, bed of ................................................. . 
Flatonia, 3! miles northwest of; 80 feet west of wooden bridge over Five-

mile Creek, 15 feet south of road; iron post marked "SA 351" ....... . 
Westbrook Creek, bed of. ............................. ------ .. _ ........ . 
Flatonia, 4t miles northwest of; spike in front of post oak tree 10 feet 

south of road ........................................................ . 
Flatonia, 5t miles northwest of; spike in back of 16-inch post oak tree 15 

feet north of road .................................................... . 
Elm Grove Church, 3! miles southeast of; forks of road, 150 feet south of 

mouth of lane; iron post marked "SA 360" ........................... . 
Elm Grove Church, about 2t miles southeast of; spike in front of 14-inch 

post oak tree 15 feet west of road . . . . . . . . . . . . ....................... . 
Elm Grove Church, abont 1! miles southeast of; spike in front of 16-inch 

post oa.k tree 20 feet west of road ................................. _ .. . 
Elm Grove Church, about t mile southeast of; spike in back of 18-inch 
p~st oak tree 3 feet northwe~t of road ...........•.•................... 

FLATONIA TO MOULTON VIA WACO BRANCH OF SAN ANTONIO A~D ARA..>;SAS PASS RAILWAY. 

Trestle No. 77, top of tie ............................................... . 
Trestle No. 76, top of tie ...•............................................ 
Trestle No. 74-, top of tie ............................................... . 
Trestle No. 73, top of tie ............................................... . 
Mile board 146, spike in back of first telegraph pole south of. ........... . 
Trestle No. 71, top of tie ................................................ . 
Trestle No. 70, top of tie ................................. __ ... ~ ........ . 
Road crossing, center of track ......................................... . 
Mile board 145, spike in back of fourth telegraph pole south of .......... . 
Trestle No. 68, top of tie ................................................ . 
Road crossing, center of track .......................................... . 
Trestle No. 67, top of tie ........................ ------ ................. . 
Trestle No. 66, top of tie .............................................. .. 
Trestle No. 65, top of tie ............................................... . 
Mile board 144, spike in back of telegraph pole...... .. .. .. .. .. .. .. .. . .. 
Road crossing, center of track ........................................ .. 
Trestle No. 60, top of tie ............................................... . 
Mile board 143, second telegraph pole south of; crossing of Gonzales and 

Flatonia public road via Old Moulton, in northwest corner of right-of-
way fence, 700 feet east of Lavaca River; iron post marked'' SA 448" .. . 

Road crossing, center of track ........................................ .. 
Trestle No. 58, top of tie .............................................. .. 
Trestle No. 58, bed of branch ............................................ . 
Trestle No. 57, bed of branch .......................................... .. 
Mile board 142, spike in back of telegraph pole ........................ .. 
Trestle No. 55, top of tie ............................................... . 
Mile board 141, spike in back of telegraph pole ......................... . 
Trestle No. 50, top of tie ............................................... . 
Mile board 140, spike in back of telegraph pole ........................ .. 
Trestle No. 48, top of tie .............................................. .. 
Trestle No. 48, bed of branch ........................................... .. 
Road crossing, center of track ......................................... . 
Moulton, 600 feet north of passenger station; crossing of the Flatonia and 

Moulton public road, in northwest corner of right-of-way fence; iron 
post marked '' SA 391" ..............•................................. 

Moulton, center of track at Flatonia and Moulton road crossing ........ . 
Moulton, center of track in front of passenger station .................. . 

335 

Feet. 
341 

350. 961 
332 

361.32 

384.02 

360.002 

399.13 

365.81 

352.24 

464.6 
-!6~). 4 
493.2 
493.2 
484.31 
481 
480.3 
496 
493.42 
491.4 
491 
480.9 
476.4 
4:67.1 
467.55 
479.4 
456.7 

447.990 
449.1 
438.8 
417 
405.3 
419.30 
406.4 
412.59 
394.8 
386.96 
379.7 
362.5 
355.3 

391.058 
389.8 
389.8 
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l\IOULTON TO GON?.ALES, VIA NICKEL. 

Moulton and Gonzales public road. 

Moulton, 1-t miles southwest of; spike in back of northwest corner fence 
post at the intersection of the Shiner and Moulton public road ....... . 

:i\loulton, 2 miles southwest of; spike in front of fence corner post, north 
side of road, 200 feet southeast of house .............................. . 

Moulton, 3 miles southwest of; spike in root of 20-inch post oak tree in 
lane ........................ - - . - .. - - - - - . - --- - - - - - - - - - - - - - - - - · - - · · · · - - · 

Lavaca River, west prong; bed of ...................................... . 
Moulton, about 3t miles southwest of; intersection of Flatonia and Gon

zales road via Old Moulton, about t mile north of White's cotton ~in; 
iron post marked " SA 4 75" ......................................... .. 

Nickel, 1-i miles northeast of; spike in 24-inch dead post oak tree, 3 feet 
south of roa{l ......................................•.................. 

J. .. avaca and Gonzales county line post .................................. . 
Nickel; center of road in front of post-office ........................... . 
Nickel, 600 feet south of post-office; at forks of the Moulton and Gon-

zales, and Nickel anll Dilworth public roads 7 miles north of Dilworth; 
iron post marked" SA 446" .......................................... . 

Nickel, 1 mile south west of; spike in 12-inch post oak tree 8 feet north of 
fence corner post .................................. , ................. . 

Nickel, 2 miles southwest of; spike in front of 14-inch post oak tree 6 feet 
north of roall ........................................................ . 

Nickel, 3 miles southwest of; spike in front of 12-inch post oak tree 15 
feet south of road ................................................... . 

Nickel, about 3t miles southwest of; 3 feet north of wire fence, 20 feet 
south of road, at brow of hill east of Peach Creek, 400 feet southwest of 
Jeff Hull's residence; iron post marked "SA 359" .................... . 

Bushy Creek; bed of. .................................................. . 
Nickel, 4t miles southwest of; spike in back of 12-inch post oak tree in 

lane 5 feet north of road ............................................. . 
Brushy Creek, bed of. .................................................. . 
Peach Creek, bed of .................................................... . 
Nickel, 5t miles southwest of; 100 feet northwest of Peach Creek in forks 

of road; right-hand goes to Opossum Trot, near A. A. Poge's cotton gin; 
iron post marked" SA 269" .......................................... . 

Nickel, 6t miles southwest of; spike in front of 20-inch post oak tree 5 
feet north of road ..............................•...................... 

Gonzales, 8 miles northeast of; spike in front of 12-inch post oak tree 15 
feet north of 1·oad .................................•........•.......... 

Denton Creek, bed of ................................................... . 
Gonzales, 7 miles northeast of; forks of road,! mile west of Denton Creek, 

14! miles southwest of Moulton; iron post marked "SA 313" ......... . 
Gonzales, 6 miles northeast of; spike in front of 12-inch post oak tree, 

wire fence nailed to tree, south side of road, 15! miles south west of 
~Ioulton ........................................................•..... 

Gonzales, abollt 4! miles northeast of; spike in back of 14-inch post oak 
tree, 25 feet north of fence, 17 miles southwest of Moulton ...... -....... . 

Gonzales, 3! miles northeast of; spike in front of 10-inch post oak tree 5 
feet south of road ............................ _ ........•••......... __ .. 

Gonzales, 2! miles northeast of; 50 feet northwest of the crossing of the 
Lockhart branch of San Antonio and Aransas Pass Rail way, and the 
Moulton and Gonzales public road, 19 miles southwest of Moulton; iron 
post marked "SA 336" •..•..••••••••••• - ............. - -•...........••• 

Feet. 

366.79 

426. 15 

444.87 
417 

475.022 

515.29 
483.5 
452 

M5.909 

375.09 

374.27 

342.54 

358.938 
282 

285.57 
256 
250 

268.892 

271.45 

314.44 
261 

312.941 

337.28 

:~55. 36 

360.80 

335,855 
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LOCKHART BRANCH OF SAN A.NTONIO .AND .ARANSAS PASS RAILWAY. 

Trestle No. 63, top of tie ......••.........•............................... 
Carr'.; Creek, trestle No. 67, top of tie ................................•... 
Gonzales, 1! miles east of; spike in second telegraph pole west of mile-

board 149 ............................................................ . 
Gonzales,! mile east of; spike in west side of first telegraph pole east of 

road crossing, ·waelder and Gonzales public road via Opossom Trot ..... 
Railroad crossing, center of track; San Antonio and Aransas Pass Rail

way and Gonzales branch of the Galveston, Harrisburg and San Antonio 
Railroad ........................................... -........ - ...... - .. 

Gonzales, 75 feet west of the passenger station of the San Antonio and 
Aranf.las Pass Railway; 50 feet southwest of the crossing of North 
avenue, 50 feet south of main track; iron post marked "SA 306" ..... . 

GONZALES TO HARWOOD. 

Gonzales branch of the Galvuton, Harrillburg and San .Antonio Railroad. 

Trestle No. 42, top of tie ............................................•... 
Trestle No. 40, top of tie .................••.......................•..... 
Road crossing, center of track ......................................... . 
Gonzales, 1! miles north of; spike in back of fourth telegraph pole south 

of n1ile board 11 .........................•............................ 
Trestle No. 38, top of tie ............................................... . 
Trestle No.34, top of tie .............................................. .. 
Trestle No. 33, top of tie .................•.............................. 
Mile board 10; spike in front of telegraph pole .................•.. ------
Trestle No. 31, top of tie .................. ---- ......................... . 
Trestle No. 29, top of tie ............................................... . 
Mile board 9; spike in back of telegraph pole ................••••....... 
Section house 206, lt miles south of; 25 feet east of track, 6 feet west of 

the southwest corner of iron fence inclosing cemetery, halfway between 
mile boards 8 and 9; iron post marked "SA 393" ..................... . 

Trestle No. 27, top of tie ...•............................................ 
Trestle No. 25, top of tie ............................................... . 
Mile board 7; spike in back of telegraph pole .......................... . 
l:;ection house 206, center of track in front of ....•...........••... ~ ..... . 
1'restle No. 23, top of tie ........•...........•.....•...........•.......... 
Trestle No. 22, top of tie ................................................ . 
Trestle No. 20, top of tie ................................••.•.............. 
Mile board 6, spike in first telegraph pole north of ...................... . 
Kokernot siding, center of track in front of signboard ........ - .......... . 
Kokernot siding, 12 feet south of north switch stand; 15 feet east of main 

track, 8t telegraph poles north of mile board 6; iron post marked "SA 
406 ,, ---- ... - -. --- . ------ ---- -.... ----- . - - . - ... -. -- .. --- .. - .. ---.-- ... -

Trestle No.19, top of tie ............................................... . 
Mile board 5, spike in back of telegraph pole ........................... . 
NeYill Spur, center of track at head block .............................. . 
Trestle No. 15, top of tie ................................................ . 
Mile boarcl4, spike in back of telegraph pole ........................... . 
Trestle No.l2, top of tie ................•.•.......... -~-- .•.•.....•...... 
Mile board 3, spike in first telegraph pole south of ...................... . 
Trestle No.9, top of tie ......... ---.---- ................................. . 
Mile Loard 2, 1! telegraph poles south of; corner of fence at road crossing, 

50 feet east of head block at wood spur, 150 feet northeast of settle
ment; iron post marked "SA 441" ...••..•••...................••..••• 

19 GEOL, PT 1--22 

337 

:Feet. 
326 
287.2 

305.40 

303.19 

302.4 

305.738 

302.5 
305.2 
314.7 

314.29 
320.6 
345.7 
359.5 
368.45 
373.8 
373.9 
369.02 

392.813 
388.7 
381.5 
406.90 
411.7 
410.6 
403.3 
379.7 
387.22 
398.7 

405.760 
408.9 
428.22 
439.9 
456.4 
471.70 
463 
460.21 
435.9 

440.776 
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Trestle No. 6, top of tie .............. - - ....... - . - - -. - - .•• - . - . - ..• - • - ..••• 
Trestle No.4, top oftie ...... --·- ·----- ...•.. ·----· ...••. -------- .... ----
Mile board 1, spike in side of telegraph pole ........ - ................... . 
Trestle No. 3, top of tie ... _ .................. - ........ - ................• 
Trestle No. 2, top of tie .............•...................•..••........... 

FROM MILE BOARD 137 (5 MILES WEST OF WAELDER) TO GONZALES. 

Gonzales and Baatrop public 1·oad. 

Mile board 137, Galveston, Harrisburg and San Antonio Railway, 1 mile 
south of; spike in back of 12-iuch post oak tree, 12 feet west of road, in 
lane . ____ t •••••••••••••••••••••••••• --- •• -- --- -- •••••••••••• -- ••• ----. 

Mile board 137, lt miles south of; intersection of roads, 20 feet east of 
center of public road, 6 feet south of corner of fence, 100 feet northeast 
of B. A. Eversole's residence; iron post marked" SA 359. 5" ........... . 

Sanlly l?ork, bed of ..... ____ ...... _. _ ... _ ........................... - .. . 
Mile board 137, 2-i miles south of; intersection of Bastrop and Gonzales 

and Harwood and 'Vaelder public roads 6 miles west of Waelder and 12 
miles north of Gonzales; iron post marked "SA 358'' ..•••........ - ... . 

Dry Run Brauch, bed of ......••.•.. ___ . _ ... ___ ... __ ..•••.•.. ____ ...... . 
Mile board 137, 3! miles south of; spike in north gatepost west side of 

road .... _ ......... _. _ ... __ ...•...... _ ................. _ .............. . 
Mile board 137, 4! miles south of; spike in front of south gatepQI3t west 

side of road .......... ___ ... ___ ........... ___ .... __ ................... . 
Mile board 137, 6 miles south of; spike in front of south gatepost east 

side of road. ___ .. ___ ........ ____ .......... _ ... ___ ..... __ .... __ ..•. __ .. 
Mile board 137, 7 miles south of; summit of ridge about t mile south of 

branch, 2 feet east of west line of wire fence in lane; iron post marked 
" SA 421" .......•.. _ ... __ ... ____ .... ___ ..... _ ... ___ ... ______ • __ . _____ . 

Gonzales, 6! miles north of; spike in front of 12-inch mesquite tree west 
side of road, wire fence nailed to tree ....... ___ .•...... ___ ........•.... 

Gonzales, 6 miles north of; at forks of Gonzales and Thompsonville and 
Gonzales and Sandy Fork roads; iron post marked "SA 419" . _ ... _. _. _ 

Gonzales, 5 miles north of; spike in front of 10-inch mesquite tree 12 feet 
north of gate in east line of wire fence._ ...... __ ... _ ......... __ ... _. _ .. 

Gonzales, 3t miles north of; spike in south side of 6-inch mesquite tree 
east side of road .. _ ..... __ ... ___ ..... _ ... _ . __ ... _ ........ __ .... _ .• __ .. 

Gonzales, 2! miles north of; brow of ridge east side of road, 1t feet west 
of wire fence, 10 feet north of gate, 400 feet south of branch; iron post 
marked "SA 359 " ... __ . _ .... _ ..... _. __ .......... __ ....... ____ . _ .. _ . _ .. 

Gonzales, I! miles north of; spike in north gate post west side of road ... 
Gonzales, t mile north of; spike in fence corner post southeast corner of 

cemetery ........ ____ ....... ____ . _. __ ...... ___ . _ .......... _ ..•. _ .• ___ • 

GONZALES TO WAELDER. 

Gonzalea and Waelder public road, via Oposso-m Trot. 

Gonzales courthouse, 5 feet east of north entrance; bronze tablet set in 
vertical rock over basement window t mile south of permanent bench 
mark 189_. marked "SA 299" _ . _ •.. __ . __ .......•.. __ . _ .....• __ ....... _ .. 

Gonzales, I! miles northeast of passenger station; spike in front of tele-
phone pole ..............•...... _ .... _ .... ____ .... _ ............ __ ... _ .• 

Gonzales, 3 miles northeast of; spike in post oak tree used as gate post at 
entrance to Swift's residence, east side of road ... ___ . _. __ ... _ .... ___ .. 

Uarrs Creek, bed of ......•.•...• _ .. __ ....................••• _ .•......... 

Feet. 
446 
439.6 
441.14 
439.4 
447.0 

379.91 

359.515 
319 

358.04:1 
331 

380.85 

433.62 

425.58 

421. 120 

423.48 

419.105 

401.61 

365.86 

359.168 
333.78 

313.59 

299.011 

308.70 

360.38 
293 
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Gonzales, 4 miles northeast of; intersection of roads southeast corner of 
wire fence at private road t mile northeast of Carrs Creek; iron post 
marked "SA 338" ..........•............................... ~ ........•• 

Gonzales, 5 miles northeast of; spike in back of 16-inch post oak tree 3 
feet east of road on summit .......................................... . 

Gonzales, 6t miles northeast of; spike in back of 14-inch post oak tree in 
lane ...........................••....................•.............•.. 

Denton Creek, bed of .................................................... . 
Gonzales, 7t• miles northeast of; spike in front of telephone pole t mile 

northeast of Deuton Creek ........................................... . 
Gonzales, 8 miles northeast of; intersection of roads 125 feet northwest of 

mouth of lane about t mile northeast of Denton Creek; iron post 
marked "SA 341" .................................................... . 

Finleys Creek, bed of ........................••.........•........•....... 
Opossom Trot, 2! miles southwest of; spike in back of telephone pole ... . 
Clear Fork, bed of ...................................................... · 
Opossom Trot, It miles southwest of; spike in front of 6-inch post oak 

tree 6 feet east of branch .....................••.................•..... 
Prickley Pear church and schoolhouse, ground at forks of road ......... . 
Opossom Trot, t mile southwest of; spike in front of 20-inch post oak 

tree 5 feet east of road, about 800 feet northwest of church and school-
house ....................................... --- -.- .. - -.. -- - -- ... - -.. · -

Opossom Trot; httersection of roads, 150 feet southwest of old abandoned 
store, 250 feet southeast of cotton gin, 7 miles southwest of ·waelder; 
iron post marked "SA 330" ....................••••...•••.............. 

Opossom Trot, 1 mile northeast of; spike in front of 18-inch post oak tree 
50 feet north of the intersection of the Flatonia and Gonzales roads, via 
Opossom '.rrot ...................................... · .................. . 

Sandy Fork, bed of ....................•................•............ -·--
Opossom Trot, 2! miles northeast of; spike in back of 16-inch post oak 

tree 3 feet east of road ...........................•.................... 
Pecan Creek, bell of .................................................... . 
Waelder, 3t miles southwest of; spike in fron~ of 16-inch post oak tree 8 

feet west of road .........................•................. _ ........ . 
Waelder, 3 miles southwest of; intersection of roads, west side of main 

road, about 1 mile northeast of Pecan Creek.; iron post marked'' SA 373". 
Waelder, 1! miles southwest of; spike in front of 10-inch post oak tree 15 

feet west of road ..................................................... . 
·waelder,! mile southwest of; spike in front of 14-inch post oak tree on 

summit of ridge ..........•............................................ 
Boylage Creek, hed of .................................................. . 

ONE MILE NORTHEAST OF OPOSSOM TROT TO MILE BOARD 123, ON GALVESTON, HARRISBURG 

.AND S.AN ANTONIO RAILROAD, 2 MILES WEST OF FLATONIA. 

Flatonia and Gonzales public road. 

Opossom Trot, about It miles northeast of; 50 feet we~?t of Sandy Fork 
and on west bank 2 feet south of fence, on north side of road, 400 feet 
east of foot of ridge; iron post mar keel "SA 297" ..................... . 

Sandy Fork, bed of ...........................•......................... 
Opossom Trot, 3! miles northeast of; spike in front of 20-inch post oak 

tree 20 feet north of road .................•........................... 
Opossom Trot, 4! miles northeast of; spike in 12-inch leaning post oak tree 

3 feet north of road ......................................... _ ........ . 
Opossom Trot, 4! miles northeast of; 150 feet west of branch, 25 feet north 

of road, 2 feet south of wire fence; iron post marked "SA 348" ....... . 

339 

Feet. 

338.066 

379.80 

381.16 
296 

309.45 

340.923 
299 
349.71 
319 

326.79 
371 

369.31 

329.895 

336.30 
287 

315.28 
301 

353.64 

372.946 

395.52 

407.95 
350 

297.099 
285 

363.84 

368.38 

348.138 
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Feet. 
Opossom Trot, 6 miles northeast of; spike in front of 12-inch post oak 

tree 2 feet south of road ...... ·-----.................................. 328.82 
Opossom Trot, 6! miles northeast of; spike in front of 10-inch post oak 

tre!3 20 feet north of road .................••...................... __ . . 311. 88 
Opossom Trot, 7 miles northeast of; intersection of Flatonia and Gonzales, 

via Opossom Trot, and the Moulton and Waelder roads, 8i miles north 
of Moulton, 100 feet southeast of 'Vink:field's old cotton gin, 75 feet west 
of the Moulton road; iron post marked "SA 330"...................... 330.038 

Opossom Trot, 9 miles northeast of; spike in three-prong pin oak tree 5 
feet north of road ... _ • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301. 07. 

Opossom Trot, lOt miles northeast of; intersection of roa-ds 2 feet east of 
wire fence, 25 feet north of gate that settlement road enters, running in 
a westerly direction and intersecting the Moulton and ·waelder road 
about 1t miles west; iron post marked "SA 330" ...... ...... ...... .... 330.104 

Mile board 123, 4t miles southwest of; spike in back of 12-inch post oak 
tree 1 foot south of road .. . . .. .. .. .. .. .. .. . . .. .. .. . . .. .. .. .. .. . .. . . . .. 354. 13 

Mile board 123, 3t miles southwest of; spike in front of 18-inch post oak 
tree 5 feet south of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369. 73 

Mile board 123, 2t miles southwest of; spike in front of 18-inch post oak 
tree 2 feet south of road .. .. .. .. .. .. .. .. . .. . .. .. .. .. . . .. .. .. .. . .. . .. .. 384. 68 

Mile board 123, t mile west of; southeast corner of right of way fence at the 
cro8sing of the Flatonia and Gonzales public road at cattle guard No. 
296, Galveston, Harrisburg and San Antonio Rail way; iron post marked 
" SA 392 " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 392. 088 

FROM BENCH MARK NO. 181, 3~ 1\ULHS SOUTHWEST OF MOULTON, TO PERMANENT BENCH 

MARK NO. 179, 4 MILES NORTH OF MOULTON, VIA OLD MOULTON. 

Fla.tonia and Gonzales public road in a northeasterly direction. 

Permanent bench mark 181, about 1 mile northeast of; spike in root of20-
inch post oak tree in lane ........................................... .. 

Old Moulton; intersection of the ·waelder and New Moulton pubic road 
ancl a road that connects the \Vaelder and New Moulton road and the 
Gonzales and Platonia road, west side of public square, about 2 miles 
northeast of bench mark No. 181; iron post marked "SA 436" ......... . 

Old Moulton, 1 mile northeast of; spike in fence cornet post east side of 
lane ...................... __ ......................•.....•... _ ....... . 

Old Moulton, 2 miles northeast of; spike in 12-inch leaning post oak tree 
50 feet southeast of gate, west side of 1·oad ........ _ ..... _ ......... _ ... 

Old Moulton, 3 miles northeast of; spike in back of 14-inch post oak tree 
20 feet west of road ... _ ......... _. __ .... : .. _ ............ _. _ .......• _ .. 

Lavaca River, bed of ................ ----·····--- ....................... . 

OLD MOULTON TO MILE BOARD NO. 130, ON THE GALVESTON, HARRISBURG AND SAN ANTONIO 

RAILWAY, 2 MILES EAST OF WAELDER. 

Waelder and Moulton public road in a northwesterly direction. 

Old Moulton, about t mile northwest of; spike in front of 14-iuch post oak 

437.02 

435.917 

468.86 

457. 18 

490.63 
420 

tree, used as a gatepost, west side of road, 60 feet west of small bridge. 369. 51 
Sulphur Creek, bed of. ............ -~--.................................. 357 
Olcl Moulton, 2 miles northwest of; spike in front of 12-inch leaning post 

oak tree west side of road. . .. . . . .. .. .. .. .. . . . . .. . . . . . .. . . . .. .. . . . . . .. . 354. 39 
Old Moulton, 3 miles northwest of; spike in back of 20-inch post oak tree 

3 feet east ofroad ................. ------·--- .................... ·----- 337.71 
Old Moulton, 4 miles northwest of; spike in front of 12-inch post oak tree 

10 feet west of road ............. _. _ ..........•.... - ... - ...... __ ... _ . . . 329. 89 
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Old Moulton, 5 miles northwest of; intersection of ·waelder and Moulton 
and Gonzales and Flatonia (via Opossum Trot) roads, i mile southeast 
of Peach Creek; iron post marked "SA 299" .......................... . 

Peach Creek, befl of. ................•..... _ ............................ . 
Old Moulton, fi miles northwest of; spike in front of 12-inch post oak tree 

west side of road ............. ~ ....................................... . 
Old Moulton, 7 miles northwest of; spike in front ~f H-inch post oak tree 

west side ofroad ................ ---- ........ ---- ..................... . 
Old Moulton, about R~ mih·s northwest of; spike in front of 16-inch post 

oak tree 20 feet west of road ......................................... . 
Galveston, Harrisburg and San Antonio Railway road crossing, cattle 

guard No. 273 ....................................... -.- ............... . 

FROl\I A BENCH MARK 4~ l\IILES WEST OF Sl\IITHVILLE TO ROSANKY, VIA LOCKHART BRANCH, 

lll!SSOURI, KANSAS AND TEXAS RAILWAY. 

Trestle No.1886, top of .tie ............................................. . 
Mile board 975, spike in front of first telegraph pole east of. ............ . 
Trestle No.1889, top of tie .............................................. . 
Mile board 976, spike iu front of telegraph pole .... · ..................... . 
Trestle No.1891, top of tie ............................................. . 
Smithville and Rosanky public road crossing, center of track ........... . 
Mile board 977, spike in front of second telegraph pole west of .......... . 
Trestle No.1893, top of t.ie ............................................. . 
Trestle No.1895, top of tie .............................................. . 
Mile board 978, spike in front of telegraph pole .... _ .................... . 
Mile board 979, spike in back of third telegraph pole west of ........... . 
Trestle No.1899, top of tie .......................................... ~---
Rosanky, 120 yards west of railroad station, 50 feet south of the crossing 

of the Rosanky and .Jeddo public road; iron post marked'' SA 512 " .... 

ROSANKY. SOUTHWARD!) l\IILES, VIA WAELDER AND BASTROP PUBLIC UOAD, TO CROSSING 

OF LAGRANGE AND I~OCKHART PUBLIC ROAD, lt MILES WEST OF JEDDO. 

Rosanky, 1 mile southwest of; spike in back of 14-incb post oak tree 40 

341 

Feet. 

298.886 
281 

347.05 

355.82 

363.73 

B70.3 

462.2 
475.91 
468.3 
464.95 
465.3 
477.2 
507.fi0 
510.9 
522.7 
510.95 
520.18 
512.5 

512. 103 

feet south of forks of road .......... _ ............ _..................... 506.52 
Hosanky, 1t miles sout~west of; 20 feet northeast of the intersection of 

the vVaelder and Bastrop antl Austin and PortLavacapublicroads; iron 
post marked "SA 468"...... . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. .. . . . . . . . . . . 468. 015 

Rosanky, 2t miles south of; spike in front of 12-inch post oak tree 6 feet 
west of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514. 89 

Rosanky, 3t miles south of; spike in north side of 16-inch post oak tree 1 
foot east of road ............................... ·.. . .. . . . . . . . . .. . . . . . .. . 551. 05 

Rosanky, 4t miles south of; spike in front of 16-inch post oak tree 1 foot 
east of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530. 72 

Rosanky, 5! miles south of; 45 feet southwest of forks of road and 1 mile 
north of Peach Creek; iron post marked ''SA 516" ........... _.... . . . . 516. 166 

Peach Creek, bed of..................................................... 457 
Rosanky, 6~ miles south of; spike in front of 12-inch post oak tree 15 feet 

west of road, 120 yards south of Peach Creek ...................... _... 483. 31 
Rosanky, 7~ miles south of; spike in back of 12-inch post oak tree 10 feet 

west ofroad .... ...... .... ...... .... ...... ...... .... ...... .... .... .... 512.86 
Rosanky, 8! miles south of; spike in north side of 12-inch post oak tree 10 

ifet west of road. .. .. . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 512. 80 
Rosanky, 9 miles sonth of; 25 feet north of the crossing of the vVaelder 

and Bastrop aml La Grange and Lockhart public roads, 1t miles west of 
Jeddo, 4t miles east of Delhi; iron pos~ marked "SA 536"..... . . . . . . . . 536. 157 
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FROM A HENCH l\IARK 1! MILES WEST OF JEDDO AND AT CROSSING OF PUBLIC ROADS TO 

DELHI VIA LAGRANGE AND LOCKHART PUBLIC ROAD. 

Jeddo, 2 miles west of; spike in front of 14-inch post oak tree 8 feet north 
of road .................•..............•.............................. 

Copperas Creek, bed of ...... ~ ........................................... . 
Delhi, 2t miles east of; spike in root of double 12-inch post oak tree 3 feet 

south of road ................. : . ..................................... . 
Delhi, 1 mile east of; spike in back of 12-inch post oa,k tree 6 feet north 

of road, 50 feet east of crossroads .................................... . 
Delhi, 40 feet northeast of the crossing of the Lagrange and Lockhart 

and w·aelder and Austin pubJic roads; iron post marked" SA 535" ..... 

DELHI TO REDROCK VIA WAELDER AND AUSTIN PUBLIC ROAD TO WITHIN 3 MILES OF RED

ROCK, THENCE TO REDROCK BY THE STRAIGHT ROAD. 

Delhi, 1-! miles north of, near tank; spike in front of 10-inch post oak tree 
10 feet. west of road .............................•..................... 

Delhi, 2-! miles north of; spike in root of 10-inch hickory tree 6 feet west 
of road .............................................................. . 

Delhi, 3t miles north of; spike in front of 12-inch post oak tree 2 feet west 
of roall ........... _. .......................................... ; ....... . 

Summit of ridge, highest point in road between Delhi and Redrock ..... . 
Delhi, 4t miles north west of; spike in front of 14-inch post oak tree 8 feet 

east of road ......................................................... . 
Delhi, 5t miles corthwest of; spike in front of 16-inch post oak tree 3 feet 

east of road ......................................................... . 
Delhi, 6t miles north west of; spike in root of 18-inch post oak tree 2 feet 

V.'est of road ...................... __ ................................. . 
Delhi, 61- miles north of; forks of Waelder and Austin public road and a 

settlement road leading to Hoy Spring, and just southeast of house; iron 
post marked "SA 565" ...... -----· ................................... . 

Redrock, 3t miles southeast of; spike in front of 16-inch post oak tree 4 
feet :vest of road ..............................•..... ~ ............... _ .. 

Redrock, 2t miles south of; spike in 16-inch post-oak tree, 60 feet north of 
intersection of the Redrock and Waelder public road with the Waelder 
and Austin public road ........ _ ....... _ .............................. . 

Redrock, 1! miles south of; spike in back of 12-inch post oak tree 5 feet 
east of road ........................................ _ .... _ .. __ ........ . 

Redrock, ! ntile south of; spike in back of 16-inch post oak tree 8 feet 
east of road ......................................................... _. 

Redrock, 1,200 feet southeast of passenger station.on the Lockhart branch, 
Missouri, Kansas and Texas Railway, 125 feet south of track at the inter
section of the 'Vaeltler ancl Redrock and Redrock and Rosanky public 
roads; iron post marked "SA 491" ................................... . 

REDROCK EASTERLY ALONG 'l'HE LOCKHART BRANCH OF MISSOURI, KANSAS AND TEXAS RAIL· 

WAY TO THE CIWSSJNG OF 'l'HE PORT LAVACA AND AUSTIN PUBLIC ROAD, THENCE SOUTH· 

EASTERLY ALONG SAID ROAD TO PUBLIC CROSSROADS, 1! MILES SOUTHWEST OF ROSANKY. 

Redrock, t mile southeast of station; center of track at crossing of Red-
rock ancl Rosanky road ........ _ ................................•..... _ 

Mile board 989, spike in front of telegraph pole t mile east of Redrock .. 
Trestle No. 1919, top of tie .......................................... ___ . 
Road crossing north of large windmill, center of track ... _ .......... _. _. 
Trestle No. 1918, top of tie ............................................. . 
Road crossing, center of track ......................................... . 
Mile board 988, spike in back of telegraph pole ...... -------~-- ......... . 
Trestle );'o. 1916, top of tie ............................................. . 

Feet. 

465.46 
449 

459.66 

519.44 

535.013 

508.05 

532.60 

585.74 
682 

622.59 

603.87 

560.91 

564.990 

568.64 

525.78 

486.41 

517.69 

490.981 

498 
509.88 
521.8 
528 
547.->6 
558.8 
565.93 
539.3 
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Trestle No. 1916, h!3d of branch ...................•....•............. _ ... 
Mile board 987, spike in front of telegraph pole .....................•.... 
Mile board 986, spike in front of telegraph pole ......•.•. ---- ........... . 
Trestle No. 1912, top of tie .... --------·----------·---- .... ------ ....... . 
Mile board 985; spike in front oftelegraph pole ....•.. -~---· ...... ---·--
Trestle No. 1910, top of tie ......................•........................ 
Trestle No. 1908, top of tie. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 
Redrock, 6 miles east of; 4 miles west of Rosanky, 1,100 feet east of section 

house, 45 feet southwest of settlement road crossing and about halfway 
between mile boards 983 and 984; iron post marked '' SA 451" ........• 

Sandy Cre9k, bed of; trestle No. 1907 ...•..••••.......•.......•...... ---
Mile board 983, spike in back of fifth telegraph pole east of ...•.......... 
Trestle No. 1904, top of tie ........... _. _ ........•...........•.•..••...... 
Mile board 982, spike in back of telegraph pole ......................... . 
Port Lavaca and Austin road crossi'ng, center of track at ............ _ .•.. 
Rellrock, 8i miles ea~t of; about 1 mile southeast of Missouri, Kansas and 

Texas Railway, spike in 10-inch black-jack tree, 6 feet west of road ..... 

DELHI TO HARWOOD, V,IA WAELDER AND AUSTIN PUBLIC ROAD FOR i 1\IILE, THENCE SOUTH· 

WEST BY SETTLEMENT ROADS. 

Delhi,! mile south of; spike in 18-inch post oak tree 100 feet east of the 
forks of Waeluer and Austin public road and a settlement road leacling 

343 

Feet. 
528 
532.62 
536.86 
524.9 
495.35 
472 
469.7 

450.901 
421 
463.09 
484.6 
495.26 
489 

474.63 

to Harwood .................... _ ......................... ~ . . • . . . . . . . . . 528. 99 
Delhi, 1! miles sonth of; spike in side of 12-inch post oak tree 8 feet west 

of road ....... _. _ ....... _......................... . . . . . . . . . . . . . . . . . . . . 509.52 
Delhi, 3t miles sonth of; spike in back of 14-inch leaning post oak tree 4 

feet west of road_ . _ ........ _ .......... _. _ ...... _ ....... _.. . . . . . . . . . . . . 494. 53 
Delhi, 4 miles south of; spike in front of 16-inch post oak tree 5 feet east 

of road ................. _ ................................. _ ..... _ . . . . . 484. 86 
Delhi, 4! miles south west of; forks ·of Delhi and Harwood and Delhi and 

Thompsonville settlement roads; iron post marked "SA 500".......... 499. 995 
Delhi, 5! miles south of; spike in front of 16-inch post oak tree 8 feet cast 

of road .. _ ................ _ ... _ ..... _ . _. _ . _,_ ....... _ .......... _. . . . . . . 468. 38 
Delhi, 6t miles south of; spike in 6-inch mesquite tree 400 feet northeast 
· of Gray's, 12 feet south of the crossing of the Delhi and Harwood settle-
ment road, and the Waelder and Lockhart public road ...... _... . . . • • . 470. 75 

The l-ine here turns to west and follows the Waelder and Lockhart publ-ic roadfor 2! miles. 

Delhi, 7!]; miles south of; spike in back of 16 inch post oak tree 4 feet 
west of road ....................................................... - .. 

Sandy Fork, bed of; 75 feet below the mouth of Bear Branch ............ . 
Delhi, 8i miles southwest of; 100 feet west of forks of public road to 

Lockhart and a settlement road to Luling; iron postmarked" SA 515". 
Delhi, 9! miles southwest of; spike in southeast side of 18-mch post oak 

tree 40 feet northwest of forks 'of road ........... _ . _ ........... _. _ .. _. 
Harwood, 5! miles north of; spike in west side of 18-inch post oak tree 

:"5 feet west of forks of road and 50 feet south of old field _ ............ . 
Harwood, 5 miles north of; spike in front of 16-inch post oak tree 2 feet 

west of road_ .... _ ......•......................... _ ........ _ ... _ . _ .. _. 
Jo\Yer's Hollow, bed of ...... --------~---·----- ..............•.•. ---·----
Harwood, 4t miles north of; 25 feet northwest of the crossing of the 

·waelder antl Lockhart public road via Thompsonville; iron post 
rnarked "SA 460" .................... _ ............ - ................ -.-

Harwood, 3t miles north of; spike in north sid.e of 6-inch blackjack tree 
6 feet north of road ...................•.....•......................... 

445.58 
421 

515.105 

517.48 

485.70 

434.73 
428 

460.082 

461.50 
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Harwood, 2 miles north of; spike in front of 6-inch post oak tree 4 feet 
Feet. 

west of road .......................... ---------- ............ __ . ____ .... 479.73 
Harwood, ! mile north of; spike in front of post oak tree at mouth of 

lane ............... -.. . • • . • . . • . . . . . • • • . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . 455. 90 

NICKEL POST-OFFICE SOUTHERI.Y TO BAILEY TRIANGULATION STATION, ALONG NICKEL AND 

DILWORTH PUBLIC ROAD. 

' Nickel, 1 mile south of; spike in front of 20-inch elm tree 25 feet west.of 
road .............. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363. 66 

Nickel, 2t miles south of; spike in front of 20-inch post oak tree 25 feet 
east of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387. 77 

Nickel, 3:f miles south of; spike in front of 24-inch post oak tree 3 feet 
east of roarl and 300 feet southwest of schoolhouse ......... _.. . . . . . . . . 463. 21 

Nickel, 4 miles south of; spike in southeast corner of fence post at mouth 
of lane going to Shiner. . . . • • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 417. 70 

BAILEY TRIANGULATION STATION TO WITTING, IN AN EASTERLY DIRECTION. 

Nickel, 5 miles south of; iron post set for triangulation point at Bailey 
station; marked 595 ............... _ ................ _. _ .............. . 

Bailey triangulation station, 1 mile east of; spike in west oide of swing 
post to double gate .................................................. . 

Bailey triangulation station, 2 miles east of; spike in wire fence corner 
post north side of road ............ __ .. _ •..... _ ...... _ .... _ ........... . 

Bailey triangulation station, 21 miles east of; top of galvanizecl pipe set 
on northeast line of Gonzales County and northwest line of Lavaca 
County 20 feet south of fence corner ......................... _ ...... _. 

Bailey triangulation station, 3t miles east of; on east side of old public 
road, 15 feet south of gate entrance to pasture, settlement road leading 
to 'Vitting, about 300 feet east of Bill Dixon's residence; iron post 
marked "SA 516" .................... ---- ........................... . 

Bailey triangulation station, 4t miles east of; spike in 12-inch hackberry 
tree 45 feet north of road, 8 feet north of fence ....................... . 

Bailey triangulation station, 5t miles east of; spike in corner fence post 
at the intersection of settlement road with the new Moulton :wd Shiner 
public road about t mile west of the San Antonio and Aransas Pass 
Rail way ........... = .... : . .......... __ .............. _ ......... _ ...... . 

Pontoon Creek, bed of ..........................................•........ 
San Antonio and Aransas Pass Railway, center of track at road crossing, 

opposite two-story store .............................................. . 
Bailey triangulation station, 6:f miles east of; east side of New Moulton 

and Shiner road, 12 feet south of corner of fence at mouth of lane that 
goes to 'Vittin~, 100 feet east of San Antonio and Aransas Pass Railway, 
and about! mile south of mile board 135, 800 feet north of store; iron 
post marked "SA 403" ............................................... . 

·witting, 5 miles west of; spike in northwest corner fence post at road 
crossing 7t miles east of Bailey triangulation station; sign board marked. 
"Moulton 4 miles, Hallettsville 12 miles, Shiner 6t miles" ............ _. 

Akrove schoolhouse, 1,900 feet southwest of; spike in northwest corner 
fence post at intersection of roads, 3t miles west of 'Vitting .......... . 

·witting, 2-:f miles west of; spike in southeast gatepost east side of road .. 
Witting, lt miles west of; tack in knot on northeast corner fence post at 

intersection of roads-one goes to ]<"'latonia. one to :\Ion1ton, and one to 
Ha1lettsville; 6 miles southeast of Moultou ........................•.. 

594.659 

548.39 

506.95 

530.95 

516.033 

458.67 

364.43 
351 

388.3 

403.072 

378.S6 

450.92 
441.22 

407.99 
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Witting post-office, t mile northwest of; intersection of Hallettsville and 
Moulton and ·witting and Flatonia public roads; signboard marked 
"Hallettsville 11 miles, Breslau 5 miles, .Moulton 7 miles, Flatonia 15 

q45 

Feet. 

miles;" iron post marked "SA 396" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 396. 051 

WITTING TO l\IORAVIA. 

Witting, 1t miles northeast of; spike in corner fence post east side of road. 
·witting, 2! mUes northeast of; spike in large fence post west side of road, 

150 feet south of Lavaca River ....................................... . 
Lavaca River, bed of .......•.................................... _ ...... . 
'Vitting, 3t miles northeast of; spike in corner fence post east side of 

road, 15 feet uortheast of gate ............................... ~ ....... . 
V\7itting, 4! miles northeast of; forks of the Witting and Flatonia and 

Witting and Moravia public roads; iron post marked "SA 363" ... ___ . 
Live Oak Branch, bed of._ ...... _ ............... __ ..................... . 
Moravia, 2! miles southwest of; spike in north gatepost cast side of road. 
Boggy Creek, bed of ................................................... . 
MoraYia, 1t miles southwest of; spike in back of 30-inch live oak tree 20 

feet west of road .... - . - .. - - .. - - - .... - - . - .. - ..... -- - .. - - - - .. - -- - ... - - ~ . 
Moravia, t mile west of; near fence line at the intersection of the Witting 

and Moravia and Hallettsville and Flatonia public roads, 8t miles north-
east of Witting; iron post marked ''SA 405" ..... ____ . __ ............. . 

MORA VIA TO ENGLE, ALONG HALLETTSVILLE AND FLATONIA ROAD. 

Moravia, 1t miles northwest of; spike in back of 18-inch post oak tree 
standing in center of lane . _ .... ___ ........... ___ ............. ___ .. __ _ 

Moravia, 2 miles northeast of; spike in front of 20-inch post oak tree 10 
feet south of southeast corner of fence at crossroads ...... __ .......... . 

Rocky Creek, bed of ................................................... . 
Moravia, 3 miles northeast of; spike in corner fence post east side of road. 
Moravia, 4 miles north of; spike in front of 14-inch post oak tree standing 

in road, 250 feet south of Little Rock Creek .............. _ ........... . 
Little Rock Creek, bed of. ................•............................. 
Moravia, 4~ miles north of; near the line dividing Lavaca and Fayette 

counties, and at the intersection of the Hallettsville and Flatonia and 
Schulenburg and Flatonia roads with a road to Engle; iron post marked 
"SA 411 " ........................ _ ... _ ......................... _ .... . 

Moravia, 5t miles north of; spike in front of 10-inch post oak tree east side 
of lane ......................................................... _ ..... . 

Eng)(', 2t miles south of; spike in east gatepost on south side of road ... . 
Engle, 1t miles south of; spike in corner fence post at the intersection of 

the Praha public road!:! ............................................... . 
Engle, 200 feet northwest of station, 20 feet northwest of road crossing and 

15 feet north of center of main track of Galveston, Harrisburg and San 
Antonio Railway; iron post marked" SA 374" ....................... . 

ENGLE TO FLATONIA, ALONG THE GALVESTON, HARRISBURG AND SAN ANTONIO RAILWAY. 

Trestle No. 327, top of tie ... _ .. _ .............. __ ...................... _ .. 
Mile hoard 115, spike iu front of telegraph pole ........ _ ................ . 
Trestle No. 325, top of tie ............................................ _ .. . 
Trestle No. 324, top of tie. _ ....... _ ................ _ ............ ___ ..... . 
Mile hoard 116, spike in hack of third telegraph pole west of ........... . 
Mile \loard 117, spike in back of telegraph pole ...... _ .... _ ............. . 
Road crossing ......................... _ ............................... . 

377.63 

282.40 
258 

351.53 

36:3.081 
318 
368.11 
322 

374.29 

405.030 

399.30 

387.93 
335 
407.42 

387. 10 
373 

411.088 

335.90 
402.78 

327.24 

374.124 

372.9 
377.47 
398 
408 
427.30 
436.54 
407.9 
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Mile board 118, spike in front of second telegraph pole east of .......... . 
Trestle No.317, top oftie ............................................... . 
Mile board 119, spike in front of first telegraph pole east of. ............ . 
Trestle No. 309, top of tie .............................................. . 
Trestle No. 308, top of tie .............................................. . 
Flatonia, center of main track at station ............................... . 

HONDO QUADRANGLE. 

SABINAL, SOUTH TO WOODARD'S RANCH, ON FRJO RIVER. 

Sabinal and Friotown Road. 

Sabinal, 1.9 miles south of; spike in 12-inch live oak tree in lane ........ . 
Sabinal, 3.4 miles south of; intersection of Sabinal and Batesville and 

Sabinal and Friotown public roads; iron post mark ell "SA 894'' ...... . 
Ranch aria Creek, bed of. ............................. -! ......... --... -.. 
Sabinal, 5.1 miles south of; spike in back of west gatepost . . . . . . ...... . 
Sabinal, 6 miles south of; 20 feet ·west of road and 50 feet north of the 

northeast corner of old rock house; iron post marked "SA 844" ....... . 
Sabinal, 7! miles sonth of; spike in front of hackberry tree on east ~ide of 

road ............................. - ................. - - -- . -...... - - .. -- . 
Sabinal, 8t miles south of; spike in back of west gatepost .............. . 
Sabinal, 10 miles south of; intersection of Sabinal anti Friotown and a 

ranch road, 1 mile north of Sabinal Creek crossing; iron post marked 
'' SA 799" ......................................... _ .................. . 

Sabinal, 11 miles soqth of; spike in west gatepost a~ small field ......... . 
Sabinal Creek, bed of .................................................. . 
Sabinal, 12 miles south of; intersection of Sabinal and Friotown and Frio-

town and Uvallle public roads; iron post mark~d "SA 768" ........... . 
Snbinal, 13 miles south of; spike in 12-inch mesquite tree 2 feet west of 

road ............... - ........ -- - - - - -- - - - - -- - - - · - -- - - - · - · · - - - - · · · · · - - - - -
Sabinal, 14 miles south of; spike in 12-inch mesquite tree 5 feet east of 

roa1 l ................................................................. . 
Sabinal, 15.4 miles south of; intersection of Friotown public road and a 

road which crosses the Blanco Creek and the Frio River just above the 
month of Sabinal Creek; iron post marked "SA 723" ................. . 

Sabinal Creek, bell of .............. _ ................................... . 
·woodard's ranch, !J miles northwest of; 16 miles sonth of Sabinal; spike 

in south gatepost jus~ east of Hayler residence ....................... . 
\Yoodard's ranch, 8 miles northwest of; spike in 6-inch mesquite tree 2 

feet east of road ..................................................... . 
"roodanl's ranch, 7 miles north of; spike in 8-inch hackberry tree 5 feet 

"'est of road_ ................... __ ....... _ ......... _ ......... _ ....... . 
\Voodard's ranch, 6 miles north of; 200 feet south of slough and 15 feet 

west of road, near plain cattle trail; iron post marked "SA 706" ...... . 
Woodard's ranch, 4.8 miles north of; spike in back of west gatepost .... . 
\VoodanL's ranch, 3!} miles northwest of; spike in 6-inch mesquite tree 3 

feet "'est of road ......... _ ..... ___ ...........•.... _ .................. . 
Frio River, bed of ..........•....................... ___ ................. . 
Woodard's ranch, 2t miles northwest of; spike in east gatepost at forks 

of road ................................................ _ ....... _ ..... . 
Woodard's ranch, 2 miles northwest of; at forks of road near gate; right-

hand road very dim; iron post marked "SA 692" ..................... . 
\Voodard's ranch, 1 mile northwest of; spike in 6-inch mesquite tree 6 feet 

east of road .......................................................... . 
\Yoodard's ranch; spike in east gatepost. at residence 5 miles northwest 

of Priotown and 25! miles southeast of Sabinal ....................... . 

Feet. 
405.84 
398 
401.29 
445 
465.1 
4fl2.4 

917.08 

893.997 
826 
861.74 

844.074 

814.67 
820.26 

799.090 
774. 17 
742 

768.045 

754.97 

741. 90 

723.133 
688 

731.20 

718.69 

107.51 

706.090 
696.37 

692.32 
640 

697.37 

692.105 

703.29 

663.60 



TRIANGULATION AND SPIRIT LEVELING. 

:F'riotown, 3t miles north of; spike in 6-inch mesquite tree 10 feet east of 

road . . . . . . . . . . . .. - . . . - - - - . -- - - -· · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
I<'riotown, 3.lmiles north of; east side of road, at a point where road turns 

left to avoid mud hole; iron post marked "SA 653" ................... . 
Friotown, 2.2 miles north of; spike in west ga.tepost .................... . 
Friotown, 1.1 miles north of; spike in back of east gatepost ............. . 
Friotown; in foundation wall, east side of north entrance to abandoned 

court-house; building now used as a store au d post-office; copper bolt 
mar ked " SA 632" .................................................... . 

}'rio River, bed of; at Presidihord .................................... . 
Friotown, 0.7 mile east of; spike in west gatepost at entrance to Black

aller's pasture, top of north bank of :Frio River, Presidio Ford .....•.•.. 

FRIOTOWN '1'0 MOORE STATION, ON INTERNATIONAL AND GREAT NORTHERN RAILROAD, VIA 

HENSON RANCH. 

Friotown, 2 miles east of; spike in 10-inch hackberry tree 10 feet west of 
road ...•.....•............. - - . -.. - •. - .. - - - - . · · - - · - · · · · · · · · · · · · · · · · · · · · 

Friotown, 2.8 miles east of; spike in north gatepost ..................... . 
Friotown, 3.8 miJes east of; 125 feet north of gate on bank of Frio River, 

15 feet south of road; iron post marked "SA 620" ................... .. 
Friotown, 5 miles east of; spike in 14-inch hackberry tree 5 feet north of 

road ...................................... -.. - - - -.. - - - - - - - - · · · · · · · · - · · 
Friotown, 6 miles east of; spike in 12-inch hackberry tree 12 feet south of 

road . . . . . . . . . . . . . - -.. - - - - · - - · - · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
}"'riotown, 6.9 miles east· of; spike in back of 16-inch live oak tree, 15 feet 

north of road ........................................................ . 
Friotown, 7.1 miles east of; 25 feet 11orth of four hackberry trees and 15 

feet south of road; iron post marked "SA 591" ...................... .. 
Friotown, 8.3 miles east of; spike in front of 8-inch mesquite tree 10 feet 

south of road ........................................................ . 
Friotown, 9t miles east of; spike in gatepost, 500 feet east of windmill .. 
Friotown, 10! miles east of; 3 feet south of ience a;t road sidf\, about 2 

miles west of Hondo River; iron post marked "SA 594" ............. .. 
Friotown, 11-! miles east of; spike in fence post at angle 5 feet north of 

road, 1 mile west of Hondo River .................................... ~. 
Hondo River, bed of ................................................... . 
}"'riotown, 12-! miles east of; spike in 12-inch elm tree, north side of road, 

150 feet east of Hondo River; tree used as gatepost ................... . 
Friotown, 13.6 miles east of; at forks of Friotown and Moore and Frio

town and Pearsall roads, 300 feet southeast of Henson ranch residence; 
iron post marked" SA 615" .......................................... . 

Henson ranch, 1 mile east of; spike in 7-inch mesquite tree 15 feet north 
of road ..................................••........................... 

Forks of road, center of; right hand to Eden, left hand to Moore ....... . 
Henson ranch, 2 miles east of; spike in 8-inch mesquite tree 5 feet south 

of road .................................................. ~ ........... _ 
Henson ranch, 3-! miles east of; intersection of Pearsall and Hondo pub

lic road and Friotown ancl Moore Station road; iron post marked "SA 
696,- •••..... - .. -.. --- . ----. -- . -- ..... -.. - ..... --- .. - - .. -.... - .. -. ----

Henson ranch, 4i miles east of; spike in 6-inch mesquite tree 5 feet south 
of road .....................•.................. _ ......•............... 

Henson ranch, 5-! miles east of; spike in 3-foot live-oak tree 30 feet north 
of road ........•...................................................... 

Henson ranch, 6.4 miles east of; spike in 6-inch mesquite tree 8 feet north 
of road ...........................•................................... 
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Feet. 

660.69 

653.030 
641.27 
644.81. 

632.466 
594 

634.51 

630.53 
621.35 

620.108 

605.50 

603.14 

593.58 

591.085 

600.15 
574.89 

594.099 

588.80 
561 

573.98 

615.098 

662.84 
658 

674.22 

696.112 

713 

720.48 

740.09 
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TEHUACANA SETTLEMENT ROAD TO MOORE STATION. 

Moore, 4-.3 miles west of; intersection of Friotown and Moore Station 
road, via Henson ranch, and the Tehuacana road, 20t miles east of Frio
town and 6.8 miles east of Henson ranch; iron post, marked "SA 710 " .. 

Moore, 3! miles west of; spike in fence corner post, 3 feet north of road .. 
Moore, 2.3 miles west of; spike in live oak (dead) 15 feet south of road .. 
Moore, 1t miles west of; spike in 14-inch live oak tree 12 feet north of 

road ................................................................ . 
Moore station, International and Great Northern Hai1road, center of track 

frollt of depot ......................................................... . 
Moore station, in front of; 25 feet south of main track; iron post marked 

'' SA 660" ...................•.............................. _ ......... . 
Moore, 6.4 miles west of; spike in 14-inch mesquite tree, 20 feet north of 

road, at the intersection of the Pearsall and Hondo pnblic road, 200 feet 
east of iron bridge crossing the Hondo River ......................... . 

Hondo River, bed of ... _ ............................................... . 

PEARSALL AND HONDO PUBLIC ROAD. 

Hondo River iron bridge,-!- mile northwest of; forks of Tehuacana and 
Moore roa.d ancl Pearsall and Hondo public road; iron post marked 
" SA 626 " . . . . . . . . . . . . . . . . . . . . . . . . __ ... _ .... _ .. _ _ _ . . _ _ _ _ _ _ . . . . . __ . . ... 

Hondo River iron hriuge, 1.9 miles northwest of; spike in 8-inch live oak 
tree 5 feet east of road, about 200 feet west of house ..... --~- ......... . 

Tehuacana Creek, bed of ............................................... . 
Hondo Hiver iron bridge, 2.3 miles northwest of; intersection of the Pear

sall and Hondo pt{blic road ancl a road to Friotown, near schoolhouse, 
about 20 miles south of Hondo; iron post marked" SA 630" .......... . 

Hondo River iron bridge, 3.4 miles northwest of: spike iu back of 10-inch 
mesquite tree west side of lane ...................................... .. 

Hondo River iron bridge, 4.-t miles northwest of; spike in fence corner post 
west side of road ..................................................... . 

Hondo River iron bridge, 5-t miles northwest of; spike in fence corner post 
north siue of 1 oa•l ............. __ .................................... . 

Hondo River iron bridge, 6! miles north ":est of; 25 feet north of Newton's 
gate, where the ol•l Friotown and Castroville road enters Newton's pas
ture, 3 feet from fence in lane, west side of road; iron post marked 
" SA 656 " ................................................. __ ......... . 

Intersection of roads, new-cut road entering from the west, center of ... . 
Hondo, 14-t miles south of; spike in 16-inch live oak tree in lane, west side 

of road ............ ------ ............................................ . 
Intersection of roads, ground surface at center of; board on post marked 

"To gin 2 miles" .................................................... . 
Hondo, 13.6 miles south of; spike in south gatepost east side of road ... . 
Hondo, 12.9 miles south of; spike in 14-inch live-oak tree east side of road. 
Hondo, 11.3 miles south of_; spike in 8-inch mesquite tree 25 feet east of 

gate .......... _. . . ~ ................. _ ..................... _ ....... _ .. 
Hondo, 10.3 mil•·s south of; spike in 16-inch mesquite tree west sitle of 

road ................. - .......... - .. - - - - .. - - - - - - -- - - - . - - - - - -- - - - - · · - · · · 
Hondo, 9.8 miles south of; angle of fence, east side of road, 500 feet south 

of East Fork of Tehuacana Creek and about! mi1e northeast of Buck 
Hill; iron post marke(l "SA 761" .. _ .................................. . 

Tehuacana Creek, East Fork, bed of .................................... . 
Hondo, 8! miles south of; spike in north gatepost west side of road ..... . 
Hondo, 8 miles south of; spike in 15-inch mesquite tree west si•le of road .. 
Hondo, 7 miles sonth of; spike in back of fence post, west si1le of road, 

top of first gravel ridge south of live-oak slough ..................... . 

Feet. 

710.159 
766.52 
764.80 

723.75 

658 

660.106 

627.29 
607 

626.134 

619.47 
614 

6:30.059 

633.45 

640. 14 

662.84 

655.909 
673 

682.19 

688 
6!:13.83 
714.69 

735.46 

761. 5! 

760.729 
759 
816.05 
893 98 

803.88 



TRIANGULATION AND SPIRIT LEVELING. 

Hondo, 6! miles south of; 20 feet south oflive"oak slough, 8 feet from east 
fence and 40 feet south of three large oak trees; iron post marked "SA 

782" " " - . -... - . - - - - - - . - - - - - - - - - - - - - - - -- - - - - -- - - . - - --. -- - - - - -. - -- .. - . - - -
Hondo, 5.9 miles south of; spike in gatepost west side of road .........• _ 
.Hondo, 5 miles south of; spike in 12-inch live-oak tree east side of road .. 
Hondo, 3.8 miles south of; spike in mesquite tree east side of road .....•• 
Hondo, 3! miles south of; corner of fence at intersection of roads; iron 

post marked "SA 840" ............................................. " •. 
Hondo, 2.2 miles south of; spike in 8-inch mesquite tree west side of road .. 
Hondo, l.lmiles south of; spike in gatepost west side of road .......•.•. 

THIRD·CLASS ROAD SOUTH FROI\l DUNLAY STATION, GALVESTON, HARRISBURG AND SAN 

ANTONIO RAILWAY, VIA BRIARBRANCH SETTLEMENT. 

Dunlay, 0.8mile south of; spike in west gatepost .....•..........••...... 
Dunlay, 1.9 miles south of; spike in 10-inch mesquite tree 8 feet west of 

road . . . . . . . . . . . . . . . . . . . - - - - - - -- - . - - -- - - - - · - - - - -- - - - · -- - - - · - -- · - - - - ·- - -
Dunlay, 2.9 miles south of; spike in fence corner post ....•................ 
Dunlay, 4 miles south of; spike in 8-inch live oak tree 15 feet west of 

road .......... -- . --- .. -- . -- .... -- · -- .. · ·-- • · ---- · · ·- · · ·- -- ·- ---- · ~ ----
Dunla~', 5.1 miles south of; spike in 10-inch live o~tk tree 5 feet west of 

road ................ - ....... -- - - - .. - • -- .... - - .. - - - - - · - - - - · . · - - - - · - . -- · 
Dunlay, 6} miles south of; spike in northeast corner fence post at inter

section of Dunlay and Briarbranch road and Quihe north-and-south 
road ..................................... - ..... - ..................... . 

Intersection of road, center of; Quihe north-and-south and Dunlay roads. 
Dunlay, 7t miles south of; spike in 12-inch live oak tree 15 feet west of 

Quihe and Devine road ...... ------------ ••.......... ---- .... ____ ·----· 
Dunlay, 8t miles south of; intersection of Quihe and Devine road and the 

old Priotown and Castroville road; iron post marked "SA 816 '' .•.•.... 

QUIHE AND DEVINE ROAD. 

Dunlay, 9.6 miles south of; spike in 10-inch mesquite tree used as fence 
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Feet. 

781.632 
807.16 
815.90 
831.78 

839.856 
861.87 
8,70.60 

985.29 

968.50 
946.35 

936.91 

921.76 

910.69 
910 

818.01 

816.010 

corner post, southwest corner of b.ne which goes to Hondo ......... _ _ _ 785. 15 
Dunlay, 10.4 miles south of; spike in southwest gate post where the old 

Friotown and Castroville road leaves the Quihe and Devine road....... 782. 43 

OLD FRIOTOWN AND CASTROVILLE ROAD. 

· Dunlay,llmiles south of; 3.9 miles east of Hondo River crossing, inter
section of roads, 125 feet north of gate; iron post marked" SA 775" .... 

Hondo River crossing, 2! miles east of; spike in back of 16-inch mesquite 
tree 15 feet north of roacl. ............... _ ............................ . 

Hondo River crossing, 1t miles east of; spike in 14-inch mesquite tree, 20 
feet· north of road ........ _ ........•.•........• -•.....•............... 

Hondo River, bed of ............................... _ ...............•.... 
Hondo River, on west bank of; 10 feet east of road at the Readus crossing 

and 20 feet northeast of gate; iron post marked "SA 70! " ............ . 
Hondo River crossing, 1 mile west of; spike in 6-inch mesquite tree 8 feet 

east of road ........ _ .......... _ ............ _ .... _ .................... . 
Hondo River crossing, 2 miles west of; spike in 12-inch mesquite tree 6 

feet north of road .......... ------.----- ............ ---- .... --· ....... . 
Hondo River crossing, 3 miles west of; spike in 10-inch live oak tree 35 

feet north of road ... __ .... _ ..... _ ...... _ ............................. . 
Hondo River crossing, 3.6 miles west of; spike in front of 2t-foot live oak 

tree 35 feet north of road .........................................• ___ . 
Tehuacana Creek, east prong, bed of. ........................ _ .... _ . _ ... . 

775.115 

743.26 

720.76 
672 

704.049 

766.37 

738.06 

694.44 

667.59 
665 



350 APPENDIX TO DIRECTOR'S REPORT. 

Hondo River crossing, 4! miles west of; spike in north gatepost ..••..... 
Tehuacana Creek, bed of ...••....•.......•.........................•.••• 
Seco Creek crossing, 3.8 miles northeast of; spike in east gatepost ...... . 
Seco Creek crossing, 2.1 miles northeast of; forks of road 75 feet northeast 

of an old fence, with gatepost, but no gate; iron l)OSt mar keel "SA. 697 ". 
Seco Creek crossing, It miles northeast of; spil'e in hack of west gatepost 

north side of road .................................................... . 
Forks of roads, Friotown and Castroville and Friotown and San Antonio 

roads ................................... -..... - ... - - . - ........... - - - .. 
Seco Creek, bed of ..................................................... . 
Seco Creek crossing, 250 feet west of; spike in south gatepost 25.3 miles 

south west of Dunlay station .......................................... . 

SETTLEMENT ROAD BRANCHING OFF THE OLD FRIOTOWN AND CASTROVILLE ROAD a MILE 

WEST OF THE SECO CREEK CROSSING; THENCE IX A NORTHWESTERLY DIRECTION. 

Seco Creek crossing, ! mile northwest of; spike in west gatepost ....... . 
Seco Creek crossing, 1.6 miles northwest of; spike in front of live-oak tree 

40 feet north of road ...........•.•••.........•........................ 
Squirrel Creek, bed of ...........•....................................... 
Friotown and Hondo City county road, intersection of .................. . 
Seco Creek crossing, 3 miles northwest of, at forks of Sett.lement and 

Friotown and Hondo county road ; iron post marked " SA 678 " ........ . 

HONDO CITY A]).'lJ FRIOTOWN PUBLIC ROAD, FOLLOWING DOWN SAlliE IN SOU'l'HWESTERLY 

DIRECTION TO BLACKALLER'S RANCH ROAD; THENCE DOWN SAME TO Br.ACKALLER'S 

RESIDENCE. 

Blackaller's residence, 6.3 miles northeast of; spike in west gatepost, 
entrance to Blackaller's pasture, 3.9 miles northwest of Seco Creek 

Feet. 
679.02 
649 
682.37 

696.736 

681.24 

646 
637 

645.66 

653.33 

678.06 
650 
663 

677.590 

crossing .......................................... ~ .•............ -.. . . . . 702. 72 
Roads, forks of; Friotown and Hondo City county road and Blackaller's 

ranch road; left hand to Friotown, right band to Bhtckaller's residence. 736 
Blackaller's residence, 5! miles northeast of; spike in root of mesquite 

tree 65 feet south of road. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 688. 06 
Blackaller's residence, 4 miles northeast of; at side of road where the 

present road leaves the old oue on account of wash, returning to same 
a short distance below; iron post marked "SA 666".... . . . . . . . . . . . . . . . . 666. 109 

BLACKALLER'S RAXCH ROAD. 

Blackaller's residence, 3miles northeast of; spike in three-pronged live-oak 
tree 25 feet north of road . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652. 11 

Blackaller's residence, 2! miles northeast of; spike in 12-inch mesquite 
tree 6 feet south of road.............................................. 647.72 

Blackaller's residence, 1-?t miles northeast of; spike in 6-inch mesquite 
ttee 60 feet north of road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 653. 45 

Blackaller's residence, 0.4 mile northeast of; spike in 8-inch mesquite 
tree 6 feet south of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 658. 46 

Blackaller's residence, 400 feet northeast of; spike in north side of 18-inch 
mesquite tree 50 feet south of road, i- mile north of Frio River, in south
east corner of the Felix Poor survey, Frio County, 101- miles west of' 
where Friotown and Castroville road crosses the Seco Cre~k, and about 
5 miles north of old Frio town . . . . . . . . . . . . . . . . . • • • • . • • • • . . . . . . . . . . . . . . . . 659. 69 

RANCH ROAD LEADING FRO::II BLACKA.LLER'S RESIDENCE TO CHARLES WOODARD'S RESI· 

DENCE WEST OF FRIO RIVER. 

Blackaller's residence, t mile west of; 10.7 miles west of where the Frio
towr. and Castroville road crosses the Seco River; spike in cypress gate-
pos', ..........•..............................................•........ 

Frio River, bed of .•.................•.•••................••.........•••. 
665.67 
612 
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RANCH ROAD LEADING SOUTHWEST FROM CHARLES WOODARD'S RESIDENCE TO THE FRIO· 

TOWN AND UVALDE PUBLIC ROAD. 

Charles ·woodard's ranch, 1.2 miles southwest of; spike in 5-inch mesquite 
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Feet. 

tree 10 feet east of road .. _ ... _ ...... _ .. ___ ................ _ ........ __ . 675. 53 
Charles ·woodard's ranch, 2t miles southwest of; spike in three-pronged 

mesquite tree 10 feet west of road ..... ____ ...... ··----................ 689.54 
Charles Woodard's ranch, 3t miles southwest of; spike in 5-inch two-

pronged mesquite tree 10 feet east of road ........ _.................... 670. 67 
Charles ·woodard's ranch, 4.3 miles southwest of; spike in 6-iuch mesquite 

tree 6 feet west of road . . . . . . . . . . . . . .. .. . . . .. . . .. .. . .. .. . .. . • .. . . .. .. . 666. 60 
Charles ·woodard's ranch, 4.9 miles southwest of, and 4! miles west of 

Friotown; intersection of ranch roa.d and the Friotown and Uvalde pub-
lic road; iron post marked uSA 673" ....... :.. . . .. . .. .. . .. . . . .. . .. . .. 673. 417 

FRIOTOWN AND UVALDE PUBLIC ROAD SOUTHEAST TO FRIOTOWN. 

Friotown, 3t miles northwest of; spike in north gatepost .............. .. 
Friotown, 2t miles west of; spike in 12-inch mesquite tree 40 feet north 

of road .............................................................. . 
Friotown, It miles west of; spike in 4-inch mesquite tree 10 feet south of 

road ...................... -.. - -. - .. - - . - - · · - - - - · · - · · · - - - · · - - · · · - · · · · · · · 
Old road; summit of ridge ............................................. . 

BLACKALLER'S RANCH NORTH TO D'HANIS, ON THE GALVESTON, HARRISBURG AND SAN 

ANTONIO RAILWAY, ALONG RANCH ROAD, VIA V. JOHNSON'S RESIDENCE. 

Blackaller's ranch, 1 mile north of; spike in 12-inch mesquite tree ... __ .. 
Blackaller's much, 2 miles north of; spike in 7-inch mesquite tree 2 feet 

east of road ................... _ .....•................................ 
Blackaller's ranch, 2.2 miles north of; spike in 8-inch mesquite tree 10 feet 

west of road, 400 feet north of slough ................................ . 
Blackaller's ranch, 3.1 miles north of; spike in 8-inch mesquite tree 6 feet 

west of road .. __ ... __ ........... _ .... _ ....................•........... 
Blackaller's ranch, 4t miles north of; spike in 10-inch mesquite tree 30 feet 

west of road ........................... _ ............................. . 
Blackaller's ranch, 6 miles north of; 35 feet south of road, 80 fee.t south of 

Woodard's windmill, 200 feet east of mesquite pole fence running north 
and south in Woodard's pasture; iron post marked "SA 790" .........• 

Blackaller's ranch, 7 miles north of; spike in fence corner post at gap 50 
feet "\vest of road .............•.....•.................................. 

Blackaller's ranch, 8 miles north of; spike in 18-inch mesquite stump 15 
feet east of road ..................................................... . 

Roads, intersection of; at this poi'nt the Blackaller road intersects the 
road leaving the Friotown and Hondo City road near John Allen's resi-
dence leading to Sabinal via V. Johnson's residence ................... . 

Blackaller's ranch, 9 runes north of; front of V. Johnson's residence, on 
road leading from Friotown and Hondo road, near John Allen's, to Sab
i~ al via V. Johnson's, 2,000 feet south of Squirrel Creek; iron post 
mar ked " SA 815" ...•.....•......................................•.... 

Squirrel Creek, bed of .............•..................................... 
V. Johnson's, 0.9 mile north of; spike in 6-inch mesquite tree 40 feet west 

of road ................ _ ...........................••................. 
V. Johnson's, 1.8 miles north of; spike in west gatepost ................ . 
V. Johnson's, 3 miles north of; spike in 6-inch mesquite tree.15 feet west 

of road ..............................................................• 
V. Johnson's, 3t miles north of, and 9! miles southwest of D'Hanis_; in 

corner of fence 10 feet east of gate; iron post marked ''SA 925" ...... . 
D'Hanis, 8t miles southwest of; spike in 7-inch mesquite tree 8 feet east 

of road .............................................................. . 

664.92 

656.22 

668.94 
680 

668.66 

668.35 

672.93 

711.38 

747.99 

790.089 

856.52 

847.76 

800 

815.123 
794 

832.64 
862.95 

897.02 

925.086 

973.85 



352 APPENDIX TO DIRECTOR'S REPORT. 

D'Hanis, 8 miles southwest of; spike in back of east gatepost ...... ------
D'Hanis, 7 miles southwest of; spike in root of four-pronged live-oak tree 

25 feet west of road ......................................... _ ... _ .. _ .. 
D'Hanis, 6i miles southwest of; at forks of road, 50 feet south of gate, 

Feet. 
976.46 

974.63 

fence running east and west; iron JlOSt marked "SA 966"---- ---------- 966. 127 
D'Hanis, 5l miles southwest of; spike in back of 16-inch live-oak tree 25 

feet west of road, 50 feet north of fence corner . . . . . . . . . . . . . . . . . . . . . . . . 996. 54. 
D'Hanis, 4t miles south west of; spike in 10-inch live-oak tree 5 feet east 

of road, 150 feet northeast of mouth of lane ........................... 1, 018. 18 
D'Hanis, 3 miles southwest. of; spike in root of 20-inch live-oak tree in 

lane, branded 1895; top cut off... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 023. 49 
D'Hanis, 2 miles southwest of; spike in west gatepost south side of lane. 881.89 
Seco Creek, bed of at road crossing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 848 
D'Hanis, 1 mile southwest of; spike in root of 15-inch hackberry tree 5 

feet east of road near Seco River crossing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 875. 09 

COMMENCING AT MILE BOARD NO. 266 ON GALVESTON, HARRISBURG AND SAN ANTONIO 

RAILWAY, ABOUT ]~ l\IILES EAST OF D'HANIS STATION, THENCE WEST ALONG SAID RAIL· 

WAY TO FIRST ROAD CROSSING, THEXCE SOUTHEAST THROUGH OLD D'HANIS ALONG ROAD 

LEADING TO JOHN FOHN'S RANCH TO THE FRIOTOWN AND HONDO PUBLIC ROAD. 

Mile board No. 266, 1.1 miles south of; spike in northeast fence corner 
post brace at intersection of lanes .................................... . 

Mile board K o. 266, 2 miles south of; spike in back of west gatepost .... . 
Mile board No. 266, 2.8 miles south of; spike in fence corner post at snm-

mi t of hill east side of road ....................... _ ............ __ .... . 

RANCH ROAD LEADING TO JOHN FOHN'S RANCH, SOUTHEAST TO OLD D'HANIS. 

Mile board No. 266, 3.8 miles southeast of; spike in root of 5-inc.hmesquite 

89;t 63 
903.90 

959.90 

tree 10 feet east of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 985. 79 
l\Iile board No. 266, 4i miles southeast of; near gate 10 feet west of road, 

It feet north offence; iron post marked "SA 981".... ... . . . . .. . .. . . . . . 980.962 
Mile board No. 266, 5t miles southeast of; spike in crotch of two-pronged 

mesquite tree, used as gatepost, west side of road .............. _....... 937.05 
Mile board No. 266, 6i miles southeast of; spike in crotch of mesquite tree 

10 feet east of road ................................ _ ................. _. 893. 35 
Mile boal'd No. 266, 8 miles southeast of; spike in back of 6-inch mesquite 

tree 3 feet west of road ........... -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 856. 69 
Mile board No. 266, 9 miles southeast of; spike in 14-inch mesquite tree 12 

feet cast of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830. 98 
Mile board No. 266, 9! miles southeast of; 8i miles southwest of Hondo, 

intersection of roads, east of Fohn's road and south of Major Moore's 
r~nch road to Hondo City (Fohn road crosses the Hondo and Friotown 
third-class public road about t mile southeast of bench mark); iron post 
marked "SA 848" ---.-------- .... ----------- ...... -------.------------. 848.131 

Intersection of the Hondo and l!'riotown third-class public road and John 
Fohn's ranch road to D'Hanis................ . . . . . . . . . . . . . . . . . . . . . . . . . 838 

HONDO .A.:\'0 FRIOTOWN THIRD-CLASS PUBLIC ROAD, SOUTHWESTERLY TO CAPT. J.D. SMITH'S 

RANCH ROAD. 

Signboard marked "Hondo 9 miles," center of road opposite............. 808 
John Fohn's ranch road, 1.1 miles south of; spike in 10-inch live oak tree 

15 feet east of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 789. 85 
Forks of road, center of; 1.6 miles south of Fohn's road to D'Hanis; right-

hand to Capt. J. D. Smith's, left-hand to Friotowu _ ..... __ ......... _.. 777 
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RANCH ROAD LEADING WESTERLY FRO::II THE HONDO AND FRIOTOWN THIRD-CLASS PUBLIC 

ROAn TO V. JOHNSON'S, ON SQUIRREL CREEK, VIA CAPT. J. D. S::IIJTH'S RESIDEXCE. 

Seco Creek. crossing, 4.8 miles east of; spike in 12-inch mesquite tree 25 
feet east of road ..................................................... . 

Seco Creek crossing, 3! miles east of; spike in 15-inch mesquite tree 15 
feet eas!i of road ..................................................... . 

Seco Creek crossing, 2.4 miles ea.st of; at Capt. J.D. Smith's resi.<lence, 50 
feet north of road, 50 feet from southeast corner of house, 65 feet north-
west of20-inch mesquite tree; iron post marked "SA 777" ............ . 

Seco Creek crossing, 1.4 miles east of; spike iu south gatepost about 500 
feet west of smail ranch house ....................................... . 

Seco Creek crossing, about 200 feet east of; spike in back of 7-inch mes--
quite tree 6 feet north of road ........................................ . 

Seco Creek, bed of ..................................................... . 
Seco Creek crossing, 1.1 miles west of; spike in 8-inch mesquite tree 25 

feet south of road .................................................... . 
Seco Creek crossing, 2! miles west of; 25 feet south of road, 25 feet west of 

branch, t mile northwest of High Hill Point; iron post marked "SA 
789" .. -- .... - --· -----. ------.---- ... -- .... - .... --- -· ..... ----- ....... -

Squirrel Creek, east prong; bed of ..................................... . 
V. Johnson's ranch, 3 miles east of; spike in 12-inch mesquite tree, 15 feet 

north of road, on west bank of east branch of Squirrel Creek; windmill 
200 feet north ........................................................ . 

V Johnson's ranch, 2 miles east of; spike in 10-inch elm tree, 15 feet 
.uorth of road, 15 feet west of branch ................................. . 

V. Johnson's ranch, 1! miles east of; spike in nort.h gatepost of north and 
south division fence between J.D. Smith and V. Johnson .............. . 

V Johnson's ranch, 0.3 mile east of; spike in root of three-pronged mes-
quite tree, 25 feet west of road 200 feet west of Sqnirrel Creek ........ . 

Squirrel Creek, bed of ................................................. . 

PACIFIC SECTION OF TOPOGRAPHY. 
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Feet. 

819.21 

771.43 

777.603 

763.80 

757.01 
738 

825.44 

789.378 
758 

764.65 

782.82 

815.02 

793.93 
784 

In this section, under the direction of Mr. R. U. Goode, geograpller 
in charge, seven leveling parties were engaged at various times during 
the year in running lines of spirit levels for the control of the topo
graphic work being executed in the various localities. 

UTAH. 

UTAH" AND JUAB COUN1'IES. 

TINTIC QUADRANGLE. 

The elevations in the following list are based on an iron post set in 
the ground at the northeast corner of the court-house at Eureka and 
marked "6394." The height of this post is derived from the elevation 
of a tie directly in front of the waitiug-room door of the depot of the 
Oregon Short Line Railroad at Eureka, given as 6,387 feet by the rail
way officials. From this the elevation of the central datum point has 
been accepted as 6,394.453 feet above mean sea level. 

The leveling was done under the general direction of l\ir. R. B. Mar
shall, topographer, by l\ir. A. B. Searle, topographer. 

19 GEOL, PT 1--23 
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EUREKA TO DIAlllOND DIVIDE, VIA ROBINSON, SILVER CITY, AND DIA1110ND. 

Feet. 
Adams's planing mill; nail in tie just east of wagon road south of ........ 6, 289. 6 
"54 Mile Post;" nail head in tie directly south of ........................ 6, 173. 6 
Junction of Oregon Short Line Railroad and Rio Gran deW estern Rail way; 

nail in tie ............................................................ 6, 177.59 
Rollinson, at southeast corner of lawn at Hotel Mammoth; iron post 

marked '' 6382" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 6, 381. 755 
Silver City; nail in tie directly east of ohl depot, now used as dwelling .. 6, 092. 6 
Diamond, at west end of, at fence corner near road forks; nail in top of 

stake, a bon t 2 inches a Love ground---- -- ---- - - - --. - -- - - - ---- -- ---- ---- 6, 211. 5 
Diamond, at northwest corner of lot and in the southeast angle of cross 

streets in center of town; iron post marked "6240". _ ... _ ...... _ ....... p, 240.417 
Water Canyon, about 1t miles east of Diamouu; stake in ground in little 

bunch of maples near small ravine .................. __ .. _______ ........ 6, 523.8 
Diamond Divide, near large rock at base 'of small cedar tree at east end of 

long flat near head of 'Vater and Government canyons; iron post marked 

'' 6790" - - - - --- - ---- - --- . ----- - - - - -- - --- . ---- .. - ---- . - - . -- ---- - ---- . --- 6, 789. 505 

DIA1110ND DIVIDE TO EUREKA, VIA GOVERNl\IEXT CANYON, IRON SPUR, AND HO~AN>;VILLE. 

Goshen Valley; stake driven flush with ground where road (old Govern
ment trail) crosses dry drainage at a point about 1 mile north of west 
from Thayer's ranch _ .... ___ ... _ ..... _ ... _ ...... _ .. _. _ ........ _ ... ___ . 5, 132. 5 

Goshen Valley, northwest corner T. 11 S., R. 1 ,V.; iron post marked 
'' 4 793 " - - - - - .. - - - - - - - - - . - - - - - . - - - - - - - - - - .. - - - - - - - - - - - -- - -- . - - - - - - - - - - - 4, 793. 136 

Goshen Valley, at junction of main Goshen and Tintic road with old Gov
ernment trail; stake in the northwest corner of roads 1 mile sout.h of 
Iron Spur and 4t miles west of Goshen ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 899. 9 

Iron Spur, just west of; on nail bead in tie on Rio Grande Western Rail-
way where old Government trail crosses ........... __ .............. _ ... 4, 828.1 

Goshen Valley, at northwest corner T. 10 S., R. 1 ,V.; iron post marked 
'' 4978" - . - - - - - . - - - - - - - - - . - - - - - . - - - - .. - - - -- . - - - - .. - .. -- . - - - - - . - - - - -.. - - - 4, 978. 4 75 

Pinon Canyon; stake on south eide of wagon road at point of spur directly 
south of water tank at Lyoma, on Rio Grande Western Railway._ ...... 5, 380. 5 

Homansville, aLont-;} mile.east of; stake at base of whistling post of Rio 
Grande 'Vestern Rail way...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 193. 5 

Homansville; stake in northwest corner of fence at dwelling at Eureka 
pump bouse .................................................. _ .... _ .. 6, 301. 6 

Summit; on nail head in sill at switch .................................. _ 6, 370 
Eureka depot, Rio Grande 'Vestern Railway; on tie directly in front of 

waiting-room door .............. _ ......................... -... . . . . . . . . 6, 447. 8 

SILVER CITY, DOWN TINTIC VALLEY, TO VICINITY OF M'INTIRE'S UANCH. 

Sec. 14, T. 11 S., R. 3 ,V., near northwest corner of; junction of roads 
from Silver City and road from Mammoth leading to Mcintire's ranch, 
west side of old grade of Rio Grande 'Vestern Railway, about 500 feet 
north of trestle; iron post marked "5686" ........•.................... 5: 686. 418 

Sec. 11, T. 12 S., R. 3 ,V., in the southeast t of the northwest t of; on 
north side of draw in angle formed by road from ::\Iclutire's ranch and 
old road leading off northeast; iron post marked." 5771" ..... _ ........ 5, 771. 368 

UP COPPEROPOLIS CREEK. 

T. 12 S., R. 3 ,V., northeast corner of; at mound of earth just south of wagon 
road at junction of drainages; iron post marked "6124:". _ ............. 6, 124. 419 
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UP KillBALL CREEK. 

Big and Little Dog canyons, uear junction of; o1.1 east side of wagon road 
and on west side of drainage and about t mile north of junction of 
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Feet. 

stream; iron post marked "5739" ..................................... 5, 739. 079 
Cottonwood Canyon, head of; about 600 feet east of wagon road and about 
~50 feet north of Juab and Utah County line, under lone tree; iron post 
niarked "6228" ....................................................... 6, 228. 089 

IDAHO. 

KOOTENAI COUNTY. 

The elevations in the following list. are based on an iron post marked 
"2077" and set at Priest River, a station on the Great Northern Rail
way, at northeast corner of fence around hotel south of depot. The 
initial elevation on which the work in this locality rests is the north 
rail of main line of Great Northern Railway opposite the depot, deter
mined as 2,075 feet above mean sea level. Based on this the elevation 
of the central datum point has been accepted as 2,077 feet above mean 
sea level. 

The leveling was done by Mr. Charles Barlowe, jr., levelman, under 
the general direction of Mr. D. C. Harrison, topographer. 

ROAD F'ROM PRIEST RIVER STATION TO COOLIN POST-OFFICE, AT THE FOOT OF PRIEST LAKE. 

Feet. 
Schoolhouse, near trail from; at base of yellow pine ..................... 2, 109. 18 
Schoolhouse, where trail from, joins road; vn reel fir ..................... 2, 165. 83 
Italian's farmhouse, in rear of; on top of stump near road ................ 2, 246. 14 
Common's ra.nch, 75 yards west of; at base of small red fir and near brancli 

of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 290 
Common's ranch, near trail from, to road; on tamarack 1 inch in diameter. 2, 384. 25 
Kaiser's ranch, at junction of road from; on base of red fir 1-! feet in 

diameter._ .............................. _... . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 368. 58 
Italian's ranch, 200 yards north of; west side of road; on tamarack 2 inches 

in diameter .......... _ ..................................... - ........ __ . 2, 351. 93 
Tps. 56 ancl 57 N., R. 4 W., line between; 5 yards west of road; iron post 

marked "2371" ............. --·· ................ -----· ................ 2, 370.608 
Crazy Creek, 300 yards north of; on small tamarack tree to east of road .. 2, 369.83 
Cedar 2! feet in diameter, on root of, east side of road ................ _ .. 2, 374. 73 
Pine Creek, 10 yards south of; on east side of road, at base of 20-inch 

hemlock ........................... - ..... - .................. - ...... ·... 2, 310. 96 
Cedar 2 feet in diameter, 011 root of~ east side of road .......... _. . . . . . . . . 2, 271. 57 
Blue Lake Creek;. middle of bridge over .... _ ...... _ ... __ ................ 2, 231. 27 
Long's ranch, at junction with road to; on red fir 1 inch in diameter ..... 2, 270. 65 
Taylor's cabin, southeast corner of ...•............ _ ........... _. _ .... _ .. 2, 316. 63 
White pine 3 feet in diameter and_5 feet east of road ..................... 2, 457.06 
Small Creek, 15 yards south of; on top of stump on east side of road ..... 2, 353. 84 
Big Crfek, at beginning of south slope of road toward; on cedar 2 inches 

in diameter .... __ ..... _ ............ _ ............. _ . . . . . . . . . . . . . . . . . . . . . 2, 355. 14 
Tps. 57 and 58 N ., R. 4 '\V ., on division line between; 5 yards west of road; 

iron post marked "2405" .............................. _ .. __ . _ .......... 2, 405. 300 
Fox's ranch, junction of road to; on base of white pine ........ _ ......... 2, 405. 91 
Benton's ranch; on southeast corner of second bridge south of. .......... 2, 321.24 
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Feet. 
Billy Creek; south west corner of bridge across...... . . . . . . . . . . . . . . . . . . . . 2, 292. 08 
Billy Creek, near; on root of hemlock west of road . . . . . . . . . . . . . . . . . . . . . . 2, 308. 58 
Benton's cabin, northwest corner of; on stake 4 feet above ground surface. ·2, 380. 3 
Benton's ranch, 200 yards north of; on base of small black pine east of 

road. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 2, 308. 80 
East River; water level at bridge on road ............................... 2, 255 . 
Lee's cabin, 50 yards east of and 30 yards east of road; on tamarack 1 inch 

in dia1neter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 308. 7 
East River, where road commences to slope from the north toward; at 

base of small tamarack on westside of road ........................... 2, 411.1 
Tps. 58 and 59 N., R. 4 W., on line between, and 4 yards west of road; iron 

post marked "2543" .................................................. 2, 5·12. 549 
Black pine, at base of, east side of road ..............•................... 2, 56G. 80 
Red fir, at base of, on east side of road. . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 581. 42 
Mrs. Zetta Jones's ranch, 200 yards south of; on red fir, west side of road. 2, 494.31 
Beaver Creek; water level, where road crosses ........................... 2, 48i; 
Coolin; 75 yards southeast of house, 5 yards east of road; at base-of white 

pine .................................................................. 2, 511. 29 
Coolin; 75 yards south of house, 15 yards west of road; on red iir ........ 2, 509.55 
Coolin; north west corner of fence, 30 yards from lake shore; at baRe. of 

black pine ...................................................... ~. . . . . 2, 444. 93 
Coolin; northwest of northwest corner of fence, 15 yards from edge of lake; 

iron post marked "2442"...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 441. 628 
Priest Lake; wa,ter surface.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 434 
Triangulation station foot of Priest Lake, 15 yards north of; on base of · 

black pine It feet in diameter and 15 yards from water's edge .......... 2, 439.47 
Triangnlation station, iron post marking; 200 yards south of Coolin ..... 2, 439. 761 

(A line of levels was run from the upper or north end of Priest Lake to the south 
end of the upper or smaller lake, the result heing a difference of 1.168 feet.) 

MONTANA. 

RAVALLI COUNTY. 

HA:\ULTON QUADRANGLE. 

The elevations in the following list are based on a bronze tablet 
set in the top of the astronomical pier of the United States Geological 
Survey.· The pier is on the east side of the track and in front of the 
depot of the Northern Pacific Railroad, in Hamilton, Montana, and t!1e 
tablet is marked'' 3524." The elevation of this bench mark was accepted 
as 3,524.500 feet, and was determined from tbe top of tbe rail in front 
of the depot of the Northern Pacific Railroad iu Grautsdale, which 
was given as 3,592. 7 feet, as a result of an adjustment of the profiles of 
the :X ortbern Pacific Railroad referred to mean sea level. 

The leveling was done under the direction of Mr. E. C. Barnard, 
topographe~·, by :Mr. C. l\L Kurt~, levelman. 

HAMIL~ON, VTA XORTHERN PACIFIC RAILROAD, TO GRAXTSDALE. 

Hamilton; in top of astronomical pier of United States Geological Survey, 
on east side of Xorthern P<tcific Railroa(l opposite depot; bronze tablet 
marked '' 3524:".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 3, 524. 500 
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Feet. 
Hamilton, 1 mile south of; head of nail in a plug close to fence post west 

side of road opposite signpost "1 mile to Hamilton'' ................... 3, 548. 76 
Grantsdale depot, 1 mile·north of; head of nail in a plug close to fence at 

northwest corner of Northern Pacific Railroad right of way and cross-
road.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 563. 45 

Grantsdale; top of rail nearest Grantsdale depot in front of baggage room 
door ......................... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 592. 7 

Grantsdale; on north side· of schoolhouse, 11 feet 8! inches from the :G.orth-
east corner; bronze tablet marked "3627" ............................ 3, 6~7. 455 

GRANTSDALE, VIA COMO AND DARBY, TO FORK BRIDGE. 

Grantsdale; head of nail in plug at third post south of corner of fence 
diagonally opposite crossroad from church ............................. 3, 606. 42 

Grantsdale, ?t mile south of; head of nail in plug close to corner fence post 
at turn of road south of south base .............. 0 ••••••••••••••••••••• 3, 594. 34 

Grantsdale, 1 mile south of; head of nail in plug close to fence post, 100 
feet north of the Daly Republican ditch on the east side of the road .... 3, 597.37 

Grantsdale; first hill sloping south after leaving; bead of nail in plug next 
to fence post on west side of road ..............•....... 0 •••••••••••• 0. 3, 627. 43 

Grantsdale, 2 miles south of; crosscut in top oflarge white bowlder south 
side of road 100 feet east of crib work protecting Daly ditch ............ 3, 611. 62 

Sleeping Child Hot Springs road, junction with main road, cross cut in 
stone at, 2-t miles south of Grantsdale ...................... 0 ••••••••••• 3, 635.26 

Sleeping Child Hot Springs road, 3 feet inside of rail fence and 2 feet 10 
. inches southwest of a signpost reading "9 miles to Sleeping Child Hot 
Springs," 2~· miles south of Grantsdale; iron post marked "3636" ...... 3, 636.308 

Sleeping Child Creek; head of nail in the seat of bridge over, 2! miles 
sonth of Grantsdale ....... 0 •••• 0 •••••••••••••••• 0 ••••••••••••••••••••• 3, 621. 49 

Sleeping Child Creek; 40 feet north of bridge over dry ravine above; bead 
of nail in small pine-tree stump ...... 0 ••••••••••••••• 0 ••••••• 0 •••••••• 3, 658. 39 

Sheep Flat; T cut in higher part of a granite bowlder adjacent to the river 
side of road, 50 feet north of sharp bend 3 miles south of Grantsdale ... 0 3, 654. 19 

Sheep Flat, 300 feet south of; bead of nail on a small pine stump east side 
of road ................ 0 ••••• 0 •••••••••••••••••••••••••••••••••• 0. • • • • 3, 659. 80 

McKinney's, north of; head of nail in floor beam of bridge near house half 
built 0 0 •• •••••••• 0 ••••••• 0 •••• 0 •• 0 •••••••••••• 0 •••• 0 ••••• 0 ••••••••• 0 ••• 3, 278. 70 

·walpert ranch, i mile north of; heacl of nail in bench cut in root of large 
pine tree about 45 feet west of road. o•···· .... o ..................... •.o 3, 678.03 

Walpert ranch, ! mile south of; head of nail in seat of south end of bridge 
over a dry ravine ...... o o •••• o •••••••••••••••••••••••••• o ••••••••••••• 3, 767.78 

Como, ! mile north of; small circular projection on a large piece of gran-
ite east side of road ........ 0 ••••••••••••••••••••••••••• 0 ••••• 0 0 0 ••••• 0 3, 752. 94 

Logan's ranch; highest point on a 14-iuch by 18-inch rock near road. 0. 0 0 3, 726. 97 
Harlans bridge; head of a driftbolt on beam lower side of east abutment 

of bridge 0 • 0 0. 0 0 ·_ •• 0 0 ••• 0 0 ••• 0 •••• 0 ••• 0 0 •••••• 0 •••• 0 0 •••• 0 •• 0 0 0 •••••• 0 3, 741. 25 
Harlans bridge, junction of roads just west of; head of nail in center of 

a low stump south and east side of road .. 0 o·· ••• 0 ••••••••• 0 ••• 0 ••• 0 •• 0 _ 3, 731. 90 
Harlans bridge,-§- mile above; at junction of road from Lost Horse with 

main road in a field ou north side of a road 3 feet from fence and 47 feet 
S. 50° vV. (magnetic) from a large pine tree in same field; iron post 
marked '' 3731" _ .. 0 0 •••••• 0 0 • 0 •• 0 •• 0 ••• 0 •• 0 0 __ •• 0 0 0 0 _ ••••••• _ •••• 0 _ •• 0 3, 730. 899 

Como I~ake road, junction with main road; head of nail in plug in corner 
of fence north side of road ... 0 0 •••• 0 ••••• 0 0 0 •••••••••••••• 0 •••• 0 •• 0... 3, 778. 44 

Rock Creek bridge, i mile south of; head of nail in bench cut in large 
pine tree (N.P.R.R.B.M.) west side of road .............. _. __ .......... 3, 767.94 
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Feet. 
Nicholson's house, 1,000 feet south of; head of nail in plug near a barbed-

wire fence post ou east side of road ... _ ....... _ ....................... 3, 776. 4 
Waddel's house, just south of lane to; head of nail in plug near fence 

west side of road . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . 3, 788. 8 
Corner of sees. 34 ::md 35ofT. 4 N., R. 21 ·w., and sees. 2 ancl 3ofT. 3 N., 

R. 21 \V., 200 feet south of; head of nail in bench cut in pine tree ...... 3, 801.93 
Corner of sees. 34 and 35, T. 4 N., R. 21 W., and sees. 2 and 3, T. 3 N., 

R. 21 W., 35 feet wel;t and 20 feet north of; iron post marked "3802" ... 3, 801.890 
Dar by; head of nail in ping at corner of board fence in front of first house 

north of Darby schoolhouse.... . . . . . . . . . . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . 3, 825. 4 
Darby; head of nail in plug at northeast corner of Darby drug store .... 3, 831. 1 
Darby;· 4 feet 8 inches east of northwest corner of fence in yard of Ham-

mond's hotel and 17t feet north of same; iron post marked "3832" ..... 3, 832.156 
Tin Cup Creek, i mile north of crossing of; head of nail in cone at base 

of a large stump near west side of road ............................... 3, 851.15 
Tin Cup Creek, i mile south of crossing of; head of nail in cone on north 

side of large pine tree near road, bet,veen a ditch and private road ..... 3, 879.15 
McCoy's, t mile south of; a cross cut in large rock lying partly under the 

fence ......................................... -. . . . . . . . . . . . . . . . . . . . . . . 3, 91-i. 97 
Fork bridge, i mile north of; on west side of pine tree east side of road .. 3,895.1 
Fork bridge; heacl of nail in timber of foundation north side of west 

approach to bridge ...................................... -. .. . . . . . . . . . . 3, 900. 68 
Fork bridge; 9lt feet west of west end of approach to bridge and west of 

road at junction of the East aml West Fork roads and in line with south 
truss of bridge; iron post, marked "3903 ". . . . • • . . • • . . . .. . . . . . . . . . . . . . . 3, 902. 733 

FORK BRlDGE, UP EAST FORK, VIA EVELYN TO LOLA. 

Rye Creek, just south of; head of nail in root of large cottonwootl tree 
near ditch crossing road ............................................... 3, 939.38 

Robbins, i mile sonth of; head of nail in plug set inside of a fence corner 
at turn of road ....................... ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 949. 7 

First East Fork bridge, 350 feet east of; head of nail in north side of large 
pine tree .......................................... _. . . . . . . . . . . . . . . .. . . . 3, 977. 01 

Evelyn, just north of; 174 feet west of the west abutment of first bridge 
over East Fork; iron post, marked "4033" .. -... . . . . . .. . . . . . . . .. .. . . 4, 033. 099 

Harris's ranch, opposite; head of nail in bench cut in pine-tree stump .... 4, 040. 91 
Evelyn, just south of; head of nail in bench cut in root of a pine stump 

140 feet west of the second bridge over East Fork. . . . . . . . . . . . . . . . . . . . . 4, 028. 81 
Evelyn, ! mile south of; on a, marked stone near a stump near the road ... 4, 057. 8 
Medicine Tree; head of nail in a large pine tree near, on river side of 

road .. _ ..... _. ~ ......•............................ --.. . . . . . . . . . . . . . . . . 4, 082. 09 
Jenning's ranch, just south of; head of nail in root of a stump north side 

of road in the field near turn in road .................................. 4-, 117. 42 
Beam's ranch, i mile south of; head of nail at base of burnt stump east 

side of road···········-······ .....•. -., ............ ······-············· 4,150.20 
Laird's barn, in front ef; head of nail in root of large tree near roa«l ..... 4, 205. 75 
Schoolhouse, in sec. 2, T. 1 N., R. 20 W., 70 feet east of and 40 feet from road 

running east and west; iron post marked" 419-i" ...................... 4, 194-.007 
Upper Laird ranch, i mile north of; head of nail in root of large pine tree. 4, 217. 39 
\Vilde's Hot Springs road, junction with main road; head of nail in bench 

cut in root of :fir stump ....................... _ ....................... 4, 241. 21 
'Vilde's Hot Springs road; head of nail in bench cut in largo dead pine 

tree near ford of East Fork . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 271. 95 
Jim Hell rock, i mile south of; head of nail in bench cut iu fir stump near 

rond ................. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 313. 39 
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Fe~t, 
Jim Hell rock,! mile south of; head of nail in bench cut in north side of 

stump near road ....... _. _ ...... ___ . __ .. ·.- ............................ 4, 344. 53 
Lula post-office, i mile north of; highest point of 12 by 18 inch rock 7 feet 

east of a blazetl stump west side of road ......... _ .................... 4, 381. 60 
Ross Hole; section corner 8, 9, 16, and 17, T.1 N., R.19 W., head of nail in 

plug driven 6 inches from section corner ........................... __ . 4, 383. 9 
Ross Hole; section corner 8, 9, 16, and 17, T. 1 N., R. 19 ,V., 3t feet north of; 

iron post marked "4384" . ____ ... _ .. _., _ ... _ ... ___ . _ .... _ .. _ ......... ~ 4, 384. 146 

FORK BRIDGE, UP WEST FORK TO RO:IIBO FLATS. 

},ork Bridge, 1 mile south of; head of nail on a large pine tree near west 
side of road, 150 feet north of trees wi tuessing school lands ... _.. . . . . . . 3, 948. 68 

Sirra's ranch, t mile south of; head of nail in bench cut in large pine tree 
at road intersection ....... __ .... __ .......... _____ . _ ..... __ ..... _. . . . . . 3, 973. 04 

Burch's ranch, t mile north of; head of nail in top of small pine stump 
west side of road._ .. _ .. ____ .. _____ . ____ .. __ .... _____ .... _ ........... _. 3, 991. 5 

Burch's ranch, t mile south of; head of nail in tree east side of road .... __ 4, 020.48 
Burch's ranch, just above; bead of nail in pine tree in field halfway 

between road and river toward the forcl . ___ .... _ ........ _ .... _ ...... __ 4, 019. 33 
Burch's ranch, 1t miles south of; head of nail in north side of fir stump 

200 feet from log cabin._ ........ ___ ......... ___ ......... _ .. __ ....... __ 4, 024.45 
Van Sickle's, just north of; head of nail in large pine tree north side of 

road near logging camp ......... __ .. _ ................................ _ 4, 060. 35 
Trapper Creek Bridge, t mile north of; head of nail in bench cut in stump 

west side of road (an old railroad bench mark)·-----·-----·-----·----- 4,084.61 
Cameron's ranch, east side of, near fence; bead of nail in pine tree ..... _ _ 4, 121. 92 
Cameron's, about halfway up the hill; bead of nail in bench cut iP. pine 

stump .............. __ .......... ____ . _. __ .... _. _ ........ _. _ ....... ~. __ 4-, 212. 04 
Baker's, south of; head of nail in bench cut in fir tree south side of road. 4, 1il. 90 
Christensen's ranch, t mile north of; head of nail ~n pine tree south side . 

of road ...................................... _ ................ _ ..... _ . 4, 200. 97 
Christensen's ranch, t mile south of; head or nail in bench cut in fir 

stump 7 feet wef';t of road ....... __ .. __ .............................. _. 4, 216. 07 
Calamity Hill, at base of; head of nail in a fir tree ncar west side of road, 

1,000 feet north of old ford. ___ ... _. __ ... _ .. ___ ... ____ ... ______ . _ .. _ _ _ _ 4, 270. 17 
Boulder Creek, bead of nail on fir tree at bridge o\·er ...... ~ ............ _ 4, 280. 09 
Bowlder Creek, first creek south of; head of nail in bench cut in fir tree 

west side of road, 250 feet north of the month of creek·----·---- ...... 4, 317.34 
Cameron's ranch, near summit of bill above, at corner of sees. 33 and 34, 

T. 2 N., and 3 and 4, T 1 N., R. 21 W.; iron post marked" 4326" ...... _ 4, 325.521 
South Fork, mouth of; head of nail in bench cut in fir tree west side of 

road nearjunction of west and south forks.·----------------· __ ... ·----- 4,344. 39 
South and vVest Fork roads, junction of; bea<l of nail in bench cut in tir 

tree at ............ ___ .. _ ............ __ ...... ____ . __ ....... ____ . _ ... _ . _ 4, 349. 7 4 
Rombo Flats, at south section corner, between sees. 36, '1'. 1 N., R. 22 vV., 

and 31, T. 1 N., R. 21 W.; iron post marked "4382" .... _ ....... · .... _. _ 4, 382.005 

FROM 1\IAI::)' ROAD, 4 MILES BELOW DARBY, UP ROCK CREEK Y ALLEY TO LAKE C0:\10. 

Rock Creek Valley; stone marked with cross near summit of hill t mile 
from main road .. ____ .. ___ -------- _____ .. __ .. ---- ____ ... ___ ..... __ .. ___ 4, 033.52 

La he Como, 1i miles below; cross cut on a large rock 250 feet north of 
road ....... ·- ................................... _ . ___ .... __ . _ ... ___ ... _ 4, 008. 86 

Lake Como, between cattle corral and hotel; heatl of nail in bench cut in 
a large pine tree near the lake .. _ . __ . ____ ... ___________ . _ .... _ ... _ _ _ _ _ 4, 153. 98 

Lake Co:iuo, in a large bowlder on bank of lake, between hotel anu cattle 
corral, and 75 feet south of the road; copper bolt marked u U.S.G.S. 
4167" .. - .. --- .. ----. -.. -- .. --. --- --- - .... - ... - ... -- .. -.- . ----. --- ... -. 4, 167. 235 
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HAMILTON, EAST TO FOOTHILLS, SOUTH ALO:\'G FOOTHILLS TO SKALKAHO CREEK AND 

HAMILTON WATERWORKS RESERVOIR, THE:\'CE WEST TO GRANTSDALE. 

Hamilton; heafl of nail in plug driven near fence east side of first road 
running north and south in Bitter Root stock farm, east of mile running 

Feet. 

track and at head of lane leading from judges' stand ... __ ._. ___ ...... _. 3, 525.05 
Bitter Root stock farm; head of nail in plug driven near gatepost at foot 

of lane leading to residence of Sam Lucas .. ___ ... _. _ .. _________ • __ . _. _ 3, 534. 3 
Sam Lucas, east of residence of; head of nail in plug driven near fence 

corner at southwest corner of road intersection ......... _. ___ . __ .... __ . 3, 593.2 
Murton's residence; head of na_il in plug near fence of road running east 

toward the water tank of Bitter Root stock f:um ............... ·. _ ... _.. 3, 643. 3 
Hammond's residence, t mile west of; head of nail in plug driven at north-

west corner of road intersection ......... · ........ _ ... _. _ ... _ ....... _ ... 3, 685. 6 
Water tank, Bitter Root stock farm; bead of nail in plug driven at south-

west corner of tnrn in road at .......... _ ........ _ ..... _ ............... 3, 726. 2 
'Vater tank, Bitter Root stock farm, foot of bill east of; highest and most 

easterly pat·t of a large bowlder 70 feet west of largest of a clump of 
piue trees __ ..... _ .... _ ..... _ ... _ .••... ___ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 883. 15 

Water tank, Bitter Root stock farm, t mile south of; head of nail in plug 
driven near fence a.t southeast corner of road intersection ...... -------- 3, 752 

Winders, east of; head of nail in plug driven in ground at south 'west cor-
ner of road intersection . .' ............ _. _ ...................... _ .... _ .. 3, 797 

Winders, south of; head of nail in plug driven near fence at base of foot-
lJ ill. - - . - - - - . - - - - - . - - - - - - - - . - - - - - - . - - - - - - - -.. - - - - - . - - - - . - -- ....... - - - - - 3, 839. 8 

Skalkaho Creek, north of, and east of Grantsdale; highest point of a large 
bowlder in a field abont 600 feet west of the base of a long, narrow foot-
hill ..... : . - - .. - .. - - - - -..... - - - .. - - - - - - - . - . -- - - - - - --- - - - -. - - - - -- - .. - - - - 4, 005 

Hamilton waterworks reservoir, at head of a drift bolt inclosed in a square 
en t of timber downstream side of north pier of dam ........... _ ....... 3, 772. 06 

Hmnilton waterworks reservoir, in the north wall, 130 feet east of the 
northwest corner; iron post marked "3776" . . . . . . . . • • . . . . . . . . . . . . . . . . . 3, 776. 111 · 

Grantsdale, 1t miles east of; head of nail in plug driven near fence south 
side of road where a large irrigating ditch crosses same ...••...•.... _. _ 3, 703. 6 

MAIN ROAD TO SLEEPING CHILD HOT SPRIXOS. 

Sleeping Child Creek, 1 mile east of main road; a cross cut on the top 6f a 
rock lying on north side of road between a, ditch and tbe road, near a 
rocky point ...................................•.... _ .... __ . _. ____ .. ___ 3, 736. 54 

Whalen's residence, 300 yards east of; bead of nail in plug driven in ground 
near a fence post on south side of road,. ..... -·-- .................. ---- 3, 779.6 

HAMILTON, VIA NORTHERN PACIFIC RAILROAD, TO WOODSIDE. 

Hamilton, lmile south of; head of nail in plug driven near fence on west 
side of railroad._ ......... _. _ ... _ ............. _ .. ___ .. _ .. _ .... _ ... _ _ _ _ 3, 497. 7 

North base, west of; head of nail in plug in fence corner east side of rail-
road .• _ ......... _ .... _ ..........•.. __ .......... _ .............. _ ..... _ _ 3, 466. 5 

Blodgett Creek, trestle over; "head of nail in bench cut in small fir stu~:np 
60 feet west of track near ........ _ ... __ ........................ _...... 3, 451. 59 

Corvallis station, t mile south of; top of bolt in cattle guard at road 
crossing ....... _ ................ __ .... _ ...... _ ... _ ... _ . . . . . . . . . . . . . . . . 3, 435. 11 

Woodside post-office (Corvallis station), 100 feet south of road crossing at; · 
head of nail in plug driven near f~nce west side of railroad ... __ ..... __ 3, 438.3 

WOODSIDE HAST, VIA CORVALLL'> TO FOOTHILLS, THENCE NORTH, ALONG EAST EDGE OF 

VALLEY TO STEVENSVILLE. 

Woodside, 1 mile east of; head of nail in plug at southwest corner of june-· 
tion of roads and at southwest corner of sec. 32, T. 7 N., R. 20 \V ....... 3, 4-20.55 

Cor\' allis; hea{l of nail top of a short post near fence corner opposite 
schoolhouse, south west corner sec 33, T. 7 N., R. 20 \Y ..... _.. . . . . . . . . . . 3, 428. 7 
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Feet. 
·Corvallis; under the front wing on the south side of the northwest corner 

of foundation of Corvallis schoolhouse; bronze tablet marked 't 3428". 3, 427. 692 
Sec. 34, '1'. 7 N., R. 20 W., southwest corner of; :head of nail in plug near 

fence, south side of road at, 1 mile east of Corvallis_ •................. - 3, 475. 7 
Sec, 35, T. 7 N., R. 20 \Y., southwest corner of; highest projection of a rock 

15 feet north of road, 2 miles east of Corvallis ...................... -.-. 3, 552.94 
Forks of road, 2i miles east of Corvallis; top of bowlder lying in road 40 

feet from north fence ...... _ ................ __ ... _ .... __ ........... _.. . 3, 604. 40 
Sec. 26, T. 7 N., R. 20 \V., t mile east of southwest corner of; highest pro-

jection of a rock on or near section line between sees. 26 and 35 .... _ ... 3, 642. 32 
Sec. 23, T. 7 N., R 20 \V., southwest corner of; beau of nail in plug near · 

fence around claim shanty ............................................ 3, 631. 8 
Sees. 15, 14, and 22, 23, T. 7 N., R. 20 vV., 3 feet northwest of corner of; iron 

post marke(l "3537" ..... _ .. _ ................... _ ..... _. . . . . . . . . . . . . . . 3, 536. 624 
Sec.l4, 7 N., R. 20 W., near middle of; head of nail in plug on south bank 

of dry ravine_ .... __ .......... __ ._ ... __ ._ ... _ ............... _ ..... _ ... 3, 562.9 
Secs.14 and 11, T. 7 N., R. 20 \V., t mile north of section line, on a rock 300 

feet southwest of a claim shanty near Birch Creek ...................... 3, 578. 18 
Sec.ll, T. 7 N., R. 20 vV., northwest -t of; highest projection on a rock 500 

feet east of claim shanty fence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 558. 98 
Sec. 34, T. 7 ~-, R. 20 \V., southwest corner of southeast quarter of; head of 

uail in plug north side of fence where fence turns to the south from the 
township line ..... _ ........... _ ....................................... 3, 369. 4 

Sec. 34, T. 8 N., H. 20 \V., southwest corner of southeast quarter of; 4 feet 
north of fence on township line; iron postmarked "3375"------ ------. 3,374.569 

Sees. 27 and 34, T. 8 N., R. 20 W., section line between; head of nail in plug 
near gate and fence at road skirting foothills .... _ ..................... 3, 332. 6 

Sec. 22, T. 8 N ., R. 20 Vl., southeast corner of; head of nail in plug near 
fence at.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 318. 8 

Sec.15, T. 8 N., R. 20 \V., 27 feet north of southeast corner of; head of nail 
in plug ................... __ ............... _ ....................... _ ... 3, 321. 4 

Secs.14, 15, 22, and 23, T. 8 N., R. 20 W., 30 feet 7 inches north of corner 
between; iron post mark "3322" ...•.................................. 3, 322. 006 

Secs.10 and 15, T. 8 N., R. 20 W., terminus of road between; bead of nail in 
plug near south fence .............................................. ·.. . 3, 319. 6 

Sees. 3 aw:llO, T. 8 N., R. 20 W.; bead of nail in plug near fence on north 
side of road bei;ween, 25 feet east of where first ditch east of main road 
to Stevensville crosses the road.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 308. 9 

Sec. 34, T. 9 N., R. 20 vV. and sec. 3, '1'. 8 N., R. 20 \V., township line between; 
bead of nail in plug 600 feet east of main road to Stevensville .......... 3, 309.4 

Sees. 34 and 27, T. 9 N., R. 20 vV., line bet~een; head of nail in plug inside 
of fence south side of road to Burnt Fork, 580 feet east of main road to 
Stevensville . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 292 

Stevensville; top of lower staple, north side of door to jail ......... _.... 3, 272. 28 
Stevensville, on east side of Ravalli County court-house, 2 feet from the 

southeast corner in wall of vault; bronze tablet marked "3271" .. __ ... 3, 271.054: 

STEVENSVILLE TO CURLEW MINE, THENCE SOUTH ON WEST SIDE OF BITTER ROOT RIVE~ TO 

WOODSIDE. 

Bitter Root River, 500 feet west of ford of, in sec: 33, T. 9 N., R. 20 \V.; bead 
of nail in bench cut in large pine tree, south side of road._ ... ___ .. _ .... 3, 231. 35 

Northern Pacific Railroad, 30-mile post to Missoula; head of nail in top of 
milepost .... _ ... _. ___ ._. ___ . ___ ..... __ . _. __ ....... ___ .. __ ........ _ .... 3, 247.52 

Northern Pacific Railroad, where township line between Tps. 8 and 9, R. 20 
W., crosses same; head of nail in bench cut in large pine tree 70 feet 
east of track_ ..... __ •..... _ .. _ ..................... · ................... 3, 2·15. 67 
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Feet. 
Northern Pacific Railroau, where section line between sees. 5 and 8, T. 8 N., 

R. 20 '.V., crosses same; head of nail in top of post 41-B ...............• 3, 280. 4 7 
Sec. 6, T.8 N., R.20 \V., southeast corner of; head of nail in base of gate 

post .................... ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 318. 87 
Secs.1, 12, T. 8 N., R. 21 vV., and 6, 7, T. 8 N., R. 20 W., corner of; head of 

nail in root of a 1:1rge blazed pine tree 100 feet west of ................. 3, 496. 38 
Lower Big Creek, 60 feet north of edge of the bench just north of, in sec. 

12, T. 8 N., R. 21 W.; head of nail in base of a pine tree 25 feet east of 
road .................... _ ... __ .... _ .......... _.. . . . . . . . . . . . . . . . . . . . . . . 3, 501. 08 

Curlew mine; heatl of nail in northeast corner of; 6 l1y- 6 by 6 inch post 50 
feet west of door to .J. ·w asson's bouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 541. 50 

Curlew mine, at northwest corner of office of; iron post ma.rked "3533". 3, 532.878 
Sec. 24, T. 8 N., H. 20 \V.,;} mile east of northwest corner of; highest 

point on a large bowlder in field .......•.................... ·----· .... 3,568.52 
Sec. 24, 'f. 8 N., R. 2t vV., in southwest quarter of; top of the large 

bowlcler in field ....................................................... 3, 566.50 
Sec. 24, T. 8 N., R. 21 \V., near southwest corner of; highest projection 

of a solid rock surrounded by a monument of stones ................... 3, 581. 20 
S~cs. 26, 27, and 34, 35, T. 8 N., R. 21 W., near corner of; top of stone in 

roau 5 feet from west fence ... - .. ---. ---- ... --- . -- .. - . --- •.. -- .•.. -.. -- 3, 522. 66 
Sees. 34 and 35, T. 8 N.; R. 21 \V., and 2 and 3, 'I'. 7 N., R. 2t W., 12 feet 

west of corner of; heacl of nail in bench cut in large pine tree in roa.d . 3, 613. 99 
Sees. 34, 35, T. 8 N., R. 21 \V., and 3 and 2, T. 7 N., R. 2t \V., 9 feet north-

east of corner of; iron post marked "3614" ............................ 3, 614.057 
Sec. 11, T. 7 N., R. 21 "\V., in northwest quarter of; head of nail in bench 

mark nailed to a leaning pine tree 100 feet north of road corner. . . . . . . . 3, 602. 02 
Sec.14, T. 7 N., R. 21 \V., t mile due ea.st of north'.,·est corner of; head of 

nail in base of tree in middle of road intersection ..................... 3, 626. 59 
Sees. 11, 12, 13, and 14, '1'. 7 N., R. 21 W ., 20 feet south of corner stone, on an 

18 by 18 inch solid rock ............................................... 3, 562. 23 
Sec. 13, 1'. 7 N., R. 21 vV., southeast corner of nort.hea.st quarter of; head of 

nail in plug near fence east side of road at ............................. 3, 431. 1 
Sees. 13 and 14, T. 7 N., R. 21 ·w., at corner between; head of nail in plug 

near fence on 'vest side of road.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 420. 2 
Sees. 18 and 19, T. 7 N., R. 20"\Y., and sees. 13 and 24, T. 7 N., R. 21 \V., 33 feet 

from corner of, 8 feet north of section line and 3 miles north of Wood-
side; iron post marked "3423 " ...... ' ....................••............. 3, 422.998 

Sees. 24 and 27, T. 7 N., R. 21 \V., and secs.19 and 30, T. 7 N., R. 20 \V., south-
west of corner of; head of nail in plug inside of fence corner 2 miles 
north of \Vooclside .................................................... 3, 402. 9 

Sees. 25 and 36, T. 7 N., R. 21 \V., and sees. 30 and 31, T. 7 N., R. 2ow·., corner 
of; head of nail iu pine stump in road 1 mile north of Woodside ....... 3, 422. 06 

Woodside (Corvallis station); head of nail in plug near west fence North-
ern Pacific Railroad, 100 feet south of road crossing at station ......... 3, 438. 3 

WASHINGTON. 

OKANOGAN AND DOUGLAS COUNTIES. 

WATERVILLE QUADRA...~GLE. 

The elevations iu tile following list are based ou au iron post set at 
southwest corner of the intersection of Chelan avenue and First street 
at Chelan Falls, t-he post being marked "76!." The e1evation of this 
bench mark was determined from United States Engineer Corps bench 
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mark No. 32 at Chelan Falls on the Columbia River, set·in 1895 by 
C. F. B. Haskell in connection with a line of levels established from 
the Northern Pacific R.ailway datum. This bench mark is on a granite 
rock 6 by 6 by 24 inches, set 20 inches in the ground near the northeast 
corner of the hotel. The elevation of this bench mark is given by Capt. 
Harry Taylor, Corps of Engineers, United States Army, as 763.10 above 
mean sea level. 

The leveling was done under the direction of Mr. W. T. Griswold, 
topographer, by Mr. P. F. Byrne, levelman. 

Road from Ohelan Falls to Lakeside. 
Feet. 

Chelan Falls; iron bench mark post above described, set 3 feet in ground, 
near the northeast corner of hotel...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 763. 516 

Chelan Falls; nail in top of porch of hoteL ... _. . . . . . . . . . . . . . . . . . . . . . . . . 764. 1 
Chelan Ri\er; on top of rock near large rock bluff near bead and left of 

gulch opening into.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 0:25. 8 
Burpee's ranch; highest point in road at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 306 
Burpee's ranch, top of rock 6 by 4 by 2 feet, in east side of coulee north of. 1, 297. 20 
Coulee; top of rock 2 by 5 by 2 feet at north end of; 48 feet ea~t from pine 

tree 15 inches in diameter near roc1( slide.... . . . . . . . . . . . . . . . . . . . . . . . . . 1, 209. 210 
Chelan City; top of bowlder near, 125 feet left of road opposite cut bank,· 

Chelan River· ......................................................... 1, 237.80 
Lake Chelan; near gate 100 feet from, on wire nail driven into root of pine 

tree ....... : .......................................................... 1,114.29 
Lakeside; on nail in root of pine tree at Ben Smith's pump bouse ........ 1, 114.30 
Lakeside; on nail in board on pine tree at steamer's wharf. ........... _ .. 1, 116.4 
Lakeside; water level at wharf 4 p.m., August 13, 1897 .. _ ... ___ ..... _. _. 1, lOS 
Lakeside; nail in top of post east of Captain Johnson's house ............ 1, 169. 8 
Lakeside; iron post set inside of Captain Johnson's fence about 100 feet 

from Lake Chelan, marked "1121 " ..... ~ ............ _ ..... -....... . . . . 1, 120. 996 
Lakeside; water level Johnson's rock pier August 31,1897 ..... _ ......... 1,108 

ROAD FROl\1 LAKESIDE TO KNAPP'S FERRY. 

Navarre's east fence; about400 feet ea;st of and about 60 feet south of road, 
top of large rock 6 feet high and 6 feet in diameter ............... _ ... _ 1, 175. 57 

Navarre's fence inclosing spring; northwest corner of .. : ................. 1,339 
Knapp's conleP-; highest point in road e:tst of, 275 feet east from 36-mile 

stake of State road .. __ ....... _ ..... _ ........ _ ....... _ ... _. _ .. _... . . . . 1, 504 
Fosdick's gate; west end of Knapp's coulee on nail in stake driven at root 

of pine 3 feet in diameter in road. _ ........................ _. _... . . . . . . 1, 428. 9 
State road; 35-mile stake of, on nail in top of pine stump 2 feet in diameter, 

250 feet south of .................. -....... _ ............... _ ........... 1, 495. 51 
Knapp's coulee; nail in top of pine stump at summit of road ............. 1, 604.64 
Knapp's coulee; highest point in ~agon road at summit . _ .... _ ..... _ .. _. 1, 608 
Knapp's coulee; 710 feet west of township corner between townshipA 26 

and 27 north and ranges 21 and 22 east; iron post marked "1370". ·.· ... 1, 370 
Knapp's coulee; top of large bowlder 5 en bic yards on stage road, near 

north west corner of corn field ........................ _.. . . . . . . . . . . . . . . . 1, 238. 94 
Knapp's coulee; stake 6 inche3 from gatepost at head of ravine leading 

to Knapp's ferry ............ _ ..................... _ ........ _ ...... _... 1, 206. 5 
Knapp's coulee; at 31- mile stake of State road .......... _.. . . . . . . . . . . . . . . 937. 9 
Knapp's coulee; top of rock on ridge half way down the road in gulch... 907.44 
Knapp's gate; on rock at.. ...... __ .. -... - .. - _ ... _ ..... _ ... _ .......... _ .. _ 778. 01 
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Knapp's warehouse; on rock 11.5 feet south from, southeast corner of; 
about high-water level June, 1894 ...•.. ----. ____ ------------ ____ ------

Knapp's ferry; on right bank Columbia River at; 35 feet west from south
west corner of Knapp's warehouse, on south side of granite bowlder; 
iron post marked '' 739" .. ___ ..•••....••.. __ .. _ ... _ .... ____ . __ . __ . __ . __ 

w·ater level, east bank Columbia River, August 23, 1897 ... __ . _. _ .. -. ___ . 

ALONG LAKE CHELAN. 

Feet. 

736.73 

739.100 
697 

Lake Chelan; on stone across outlet of, just above wagon bridge._ ... ___ 1, 112. 12 
Rock Point; stake near corner of barn of L. H. Spader's ranch .... _ . . . . . . 1, 116. 9 
Lake Clwlan; water level on north side, 12.30 p. m., July 31, 1897 ........ 1, 109 
Berrier's ranch; on stake at gate .. _ ... __ .. ______ ......... _· ____ ..... ___ .. 1, 117.3 
J. \V. _Watson's house; top of porch floor at northwest corner of._ ... _ ... 1, 127 
J. H. \Vatson's house; in small stump 8 feet from southwest corner of 

stable . __ . _ ........ _ ............ _. __ ..... ___ .. _. _. _ ........... _ ... ___ . 1, 125. 4 
Lake Chelan; at mouth of stream opposite Twenty-five Mile Creek ...... 1, 109 
Triangulation station; ground elevation ................ ~ .. .. . . .. .. .. .. .. 1, 835 
Triangulation station; top of hub at signal ......................... __ ._ 1, 835.63 

FRO:Il HEAD OF LAKE CHELAN UP STEHEKIN RIVER TO CASCADE PASS. 

Lake Chelan; water level ............. _ ............. __ . . . . .. .. . .. . . .. . .. 1, 108· 
Lake Chelan; nail in top of stump near boat landing in bayou ........... 1, 114. 9 
Log Cabin; on rock in trail near head of Lake Cheian ................ _ .. 1, 115.8 
Shiralle Cabin; on nail in top of post near northwest corner of, near trail. 1,139 
Old river channel; on stone, left of trail near __ ._ ................... , ____ 1, 173._21 
Two large :fir trees; top of rock 20 feet north of, on open side hill; eleva-

tion marked on stake driven by rock ____ ... ___________ ............... _ 1, 207.2 
Bussarcl's gate; top of stake near second post._ .......................... 1, 180. 6 
Rock slide, beginning of; on stone 5 feet from fir tree 2 feet in diameter __ 1, 211. 2 
First rise in trail; top of rock 25 feet north from burnt tree stump . . . . . . . 1, 213. 41 
Large bowlder in channel of river; top of rock in trail near __ ........... 1, 219. 08 
Cabin on trail, t mile south of; on large cottonwood 3 feet in diameter ___ 1, 232.5 
Cabin on trail, 250 feet to right of; on stake driven flush with surface near 

fir tree .... ____ ..... _ ............................................... _.. 1, 241 
Pine tree 2 feet in diameter, 25 feet to right of trail; on top of stone 5 feet 

north from tree __ ...............................•.................... _ 1, 315. 77 
Log in trail; top of stake at end of._ ... __ ............... ____ ....... __ ... 1, 279. 6 
Cabin, 545 feet beyond; nail in top of stake in trail; elevation marked on 

stake .................. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 300 
Deserted cabin, 115 feet to right of trail; on nail in stump 5 feet from 

southwest corner of. __ ................................................ 1, 350. 75 
Side of ravine; top of stone, 2 cubic yards, on right side of trail; eleva-

tion marked on stake .... --.- .................... __ .................... 1, 443.82 
Fir tree 3 feet in diameter; at foot of: and 50 feet north of stream; top of 

stone 1 cubic foot ........ __ ...................................... __ ... 1, 476. 94 
Cabin; on nail in top of stump 1 foot in diameter near foundation; small 

box on tree near by ..... _ ...........•....... _ ... _ .............. _ .... _ . 1, 419. 27 
Jnncti.on of the Agnes aml Stehekin rivers; on nail in root of pine tree 

2 feet in diameter and 105 feet north of river bank; tree stands in an 
open space about 1,000 feet east of junction of rivers, and the elevation 
is marked on a board nailed to a tree .. _ ............................. _. 1, 518. 1 

Large fir tree 3 feet in diameter; on nail in root of .............. _.. . . . . . . 1, 843. 97 
Twin Lake; highest point on trail near ____ ........... _. ___ .............. 2, 199. 3 
Twin Lake; on highest point of rock 5 by 4 by 3 feet, between two pine 

trees each 4 feet in diameter; these trees :ue 20 feet apart and near dry 
outlet of lake_ . ____ ... __ . ___ . _____________ . _ ..... __ ........ _ . _.. . . . . . . 2, 182. 21 
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l!'eet. 
Narrow bridge ou small stream; top of rock 6 by 5 by 3 feet at corner of. 2, 030. Rl 
Rock, 2 cubie feet, at left of trail, top of; elevation marked on stake .... 2, 259.1 
Cabin; on nail in root of cedar 5 feet in diameter and 155 feet north from. 2, 089. 60 
Stream; top of large rock G by 8 by 4, 60 feet north of; elevation marked 

o-n stake ......................................... ~ . . . . . . . . . . . . . . . . . . . . 2, 175. 96 
Bridge Creek; stream flowing near buildings at; water leveL... . . . . . . . . 2, 132 
Bridge Creek; on na.U in root of fir 2t feet in diameter, 225 feet south of 

new bridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 204. 40 
Bridge Creek; point of rock at west end of bridge ...................... 2, 180. 25 
Bridge-Creek; floor of bridge on middle of span ......................... 2, 179 
Britlge Creek; water level under middle of" span . . . . . . . . . . . . . . . . . . . . . . . . 2, 148 
Small stream crossing tmil; top of rock 2 by 3 by 5 feet at .............. 2, 200. 09 
Park Creek bridge; on nail in fir stump 1i feet in diameter at west end of 

bridge ......................... __ ..... _. _ .......... _ ... __ . . . . . . . . . . . . . 2, 285. 53 
Top of rock 26 by 18 by 10 inches; on left of trail; elevation on stake at 

side of ....... __ ........................................ __ ........ _. _.. 2, 450. 03 
State road camp on Stehekin River; 125 feet west of trail leading to, on 

top of rock 8 by 6 by 6 feet, 22 feet south from tree 3 feet in diameter ... 2, 718. 99 
Foot of hill; on top of rock, 1 ~ubic yard ....... ___ ................... _ .. 3, 009. 41 
Per~hall's cabin; on nail in root of cottonwood tree 2 feet in diameter and 

25 feet from northeast corner of cabin ....... _ ..... _ ..... _.. . . . . . . . . . . . . 3, 131. 48 
Horseshoe Basin; Stehekin River crossing below. . . . . . . . . . . . . . . . . . . . . . . . . 3, 176 
Horseshoe Basin; Stehekin River crossing below; water level ............ 3, 175 
Upper "branch of Stehekiu River; crossing of, water level.... . . . . . . . . . . . . 4, 081 
Switchback trail; first angle in .. · ....................................... 4,222 
Switchback trail; second angle in ....................................... 4, 360 
Switchback trail; third angle in ........................................ 4,429 
Switch back tmil; fourth angle in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 532 
Pass, at first summit of; on nail in root of hemlock tree .................. 4, 930. 74 
Summit; beginning of trail up to ..................................... _ .. 4, 961 
Summit; beginning of rock slide at, on trail leading up to ........ _ ...... 5, 001 
Summit; iron post marked "5423" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 423. 100 

KI1."l'ITAS COUN'fY. 

MOUNT STUAH.T AND SNOQUALMIE QUADH.ANGLES. 

The elevations in the following list are a continuation of those deter
mined during the preceding field season, the results of which are pub
lished in the Eighteenth .Annual Report, Part I, page 394. They are 
based on a bronze tablet set in the top of the capstone of the United 
States Geological Survey astronomic pier in the grounds of tlle State 
Normal School at Ellensburg, and marked "1577." The elevation of 
thi8 tablet depends on mean sea level at Tacoma, as established by 
ievels of the Northern Pacific Railway, and is based on the top of a 
rail in front of the depot at Ellensburg. The elevation of this central 
datum point from tile above connection is accepted as 1,576.821 feet. 

The leveling W<lS done, under the general direction of Mr. G. E. Hyde, 
topographer, by Mr. H. K. Kalloch, levelman. 

CLE ELUJII, VIA NORTHERN PACIFIC RAILWAY, TO STAl\IPEDE. 
Feet. 

Cle Elum; nail in east sill of water tank at ........ _--- ....... ____ ....... 1, 914 
Cle Elum; top of milepost "Tacoma. 102-Paseo 152_," 1,200 feet west of. ... 1, 915. 9 
Cle Elnin, i mile west of; top of south rail at road crossing to wagon 

bridge ·over Yakima River .. _ ....................................... _ .. ~' 924. 2 
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Feet. 
Cle Elum, 2 miles west of; nail in top of stump 10 feet northeast of mile-

post "Tacoma 100-Pasco 154" ......................................... 1, 956. 6 
Cle Elum,_3 miles west of; spike in cribbing south of track near milepost 

" TacoUJa 99-Pasco I55 ". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I, 963. 6 
Cle Elum Ri \"er; top of rail at west end of bridge over...... . . . . . . . . . . . . 1, 983. 4 
Nelson, 2t miles east of; nail in top of stump 40 feet south of track, near 

milepost "Tacoma 98-Pasco 156" ................... _.. . . . . . . . . . . . . . . . . 1, 982. 5 
Nelson, It miles east of; nail in step of most easterly post of rail rack north 

of track and just east of milepost "Tacoma 97-Pasco 157" ............. 2, 003. 1 
Nelson, 1 mile east of; top of Routh rail at roacl crossing ................. 2, OI5. 3 
Yakima Rh·er; bridge at sixtll crossing, middle of five indentations at 

south west corner of southwest masonry abutment ·i mile east of Nelson .. 2, 025.9 
Nelson; 3 feet east of fence corner and 12 feet west of large pine tree, 205 

feet south of track, 200 feet northeast of house of Peter Nelson and 410 
feet southwest by west from signboard "Kelson;" iron post marked 
II 2035 1J ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 2, 035. 436 

Nelson, t mile ·west of; nail in stump 25 feet south of track, opposite mile-
post '· Tacoma 95-Pasco 159" .............................. -;... . . . . . . . . 2, 041. 8 

Nelson, 1-! miles west of; spike in top of stump 15 feet north of track and 
270 feet west of milepost "Tacoma 9..1-Pasco I60" ...................... 2, 086. 9 

Trestle No. I5I; top of north rail at center of, It miles west of Nelson ... 2, 080 
J3ig Creek; top of rail, <:enter of bridge over ............................ 2, I07. 6 
Big Creek; 25 feet north of west pillar of signpost at siding, 35 feet north 

of main track, and I50 feet east of trestle No. 56 over !:imall creek; iron 
post marked "2109" .................................................. 2, I08. 738 

Big Creek; top of north rail, center of trestle No. I55, just west of side 
track at station ....................................................... 2, I07. 8 

Big Creek, t mile west of; nail in center of top of stump 15 feet north of 
track and 40 feet east of milepost "Tacomn, 92-Pasco 162" ............. 2, 096. 3 

Big Creek, 1t miles west of; nail in stump 12 feet south of track and 75 
feet east of road crossing and milepost "Tacoma 91-Pasco 163" ........ 2, I09. 5 

Easton, 0.8 mile cas~ of; nail in root of stump 30 feet sonth of track, 150 
feet west of road crossing ............................................. 2. I33. 9 

Easton, 90 feet north west of north west corner of station, 110 feet north of 
traelc at water tank and 80 feet south of general store and post-office; 
iron post markec~ "2172" .............................................. 21 171. 688 

Easton, 1 mile west of; mtil in top of intersection of signboards ou mile-
post "Tacoma 88-Pasco 166" ................ --·· ...................... 2, 194.4 

Easton, 2 miles west of; nail in top of milepost ''Tacoma 87-Pasco 167" .. 2, 209. 1 
Cabin Creek; top of rail, center of bridge over .......................... 2, 229. 4 
Easton, 3 miles west of; railroad spike in side of milepost "Tacoma 86-

Pasco 168 n . . . . . . . . . . . . . . . . . . • . • . . . • . . . . . • . . . . . . . • . • • • . . . . . . . . . . . • . . • . . 2, 250. 7 
E!-noqualmie wagon-road crossing; na~l in root of stump 20 feet north of 

old N ortbern Pacific, bench mark 3ft miles west of Easton .............. 2, 311. :n 
Snoqualmie wagon road, at intersection with Northern Pacific Hail way, 

12 feet north of railroad track and I5 feet east of wagon road, 3~ miles 
west of Easton; iron post marked "23IO" ............................. 2, 309. 700 

Easton; 4 miles west of; nail in side of milepost "Tacoma 85-Pasco 169". 2, 356.3 
Easton, 5 miles west of; nail in top of milepost "Tacoma 84-Pasco 170". 2, 470.3 
:Mart in, 2 miles east of; nail in log at west end of trestle No. I67.... . . . . . 2, 575. 1 
~Im·tin, It miles east of; top of nail at east end of trestle X o. I69 .......... 2, 614. 3 
~Iartin, I mile east of; nail in center of top of stump 6 feet northwest of 

mile post "Tacoma 82-Pasco 172 1
' ••••••••••••••••••••••••••••••••••••• 2, 677 

~I art in; top of south rail at center of station...... . . . . . . . . . . . . . . . . . . . . . 2, 780. 4 
:i\lartin, on bank aboYe track ·10 feet east of station ancl 20 feet south of 

main track, 6 feet east of telegraph pole; iron post marked "2788" .... 2, 787.676 
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Feet. 
Martin, just west of; bolt in east end of top of lateral timber of cribbing 

under milepost "Tacoma 81-Pasco 173" ....... _ ....................... 2, 785. 3 
Stampede Tunnel, at east end of; top of south rail at east end of snowshed. 2,"837. 9 
Stampede Tuunel, west end of; nail at base of upright timber north of 

track west end of snow shed ......... _ .... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 809. 4: 
Stampede Tunnel, west end of; nail in log over small stream 12 feet south 

of track and 100 feet west of snowshed ... _ ..... __ ..................... 2, 803. 5 
Stampede Tunnel, 150 feet west of snowshed at west end of; nail in south 

end of transverse timber, second from top; east eud of cribbing north of 
track ....... __ ............ _. _. _ . ____ .. _ ...... _ ............. __ .". . . . . . . . 2~ 808. 8 

Stampede, 75 feet southwest of station and 10 feet nort-hwest of bluff o,·er 
Deer Creek; iron post marked "2781 ". _. __ ... __ .. _ ........ _ ........... 2, 781. 278 

Stampede,.;} mile west of; nail in stump 25 feet north of track on inside of 
curve, under bank of cut, and ::SOO feet west of milepo~:~t " Tacom~L 78-
Pasco 176" ........ " ...... _ ............ _ ... _ . _ .... _ ......... _ ...... __ ... 2, 753. 8 

Siampede, t mile southwest of; nail in root of 3-foot fir tree on trail run
niug between the two ends of Stampede loop, 6 feet northwest of trail 
near edge of wide gully into which tile tmil runs ...................... 2, 627. 4: 

EASTON TO KA'ICHESS LAKE AJ.ONG WAGON ROAD. 

Katchess Lake, abont 1 mile south of; nail iu root of tree near point where 
road first touches the Katchess River and makes a sharp tnrn .......... 2, 234:. 9 

Katchess Lake; at end of road 4:5 feet west of old cabin built of square 
logs, 50 feet from edge of lake and 675 feet north of boathouse; iron post 
mar kell "2235" ..... _. _ .................... _ .... _. . . . . . . . . . . . . . . . . . . . . 2, 234:. 557 

Kate hess Lake; surface of water September 6, 1897 ..................... _ 2, 226. 1 

l\1ARTIN, VIA WAGON ROAD, TO SNOQUALMIE PASS. 

Martin, t mile north of; nail in small stump west side of ro.ad, 100 feet from 
intersection of Martin road and road from Easton. __ ................ __ . 2, 528. 3 

Mosquito Creek Ford; surface of water at .......... _ .... ___ ......... _ ... 2, 459 
Martin, about 2 miles north of; nail in root of hemlock south of road, 

tree blazed .......... _ ... _ ........ _ .................................. _. . '2, 4:78. 5 
Kitchelos Lake, south end of; nail in top of burnt stump 60 feet south of 

old sawmill site, 75 feet north of road, and 600 feet southwest of outlet 
of lake ............. _ .............................. _ ... ____ . . . . . . . . . . . 2, 473. 3 

Kitchelos Lake, at south end of; 40 feet north of wagon road, 120 feet 
south of old sawmill site at foot of lake, 500 feet southwest of ford at 
head of Yakima River; hemlock tree 3 feet in diameter, blazed on tilree 
sides, 20 feet SOUth of bent.:h llHtrk j iron post marked "2479 11 

•••••••••• 21 479.085 
Kitchelos Lake, surface of, September 11, 1897 ............. _ .......... _ .. 2, 4:58 
Kitchelos Lake, at head of; nail in root of dead fir tree 35 feet south of 

-Denny Cabin ..................... _ ............. _ ....... _ .......... __ . 2, 4 70. 6 
Rocky Run, 50 feet west of; nail in root of tamarack tree just north of 

road ............................ _ ......................... _ ... _ . _. . . . . 2, 596. 1 
Rocl;:y Run, t mile northwest of; nail in root of hemlock tree 1t feet in 

diameter, in flat: Llazed twice, 12 feet southwest of road ................ 2, 527.8 
Gold Creek Ford, t mile southeast of; nail in root of large fir tree south 

of road; tree is 6 feet in diameter and across road from another large fir 
with blaze ......... _ ..... _. __ .............. _ .... __ ... _ ...... ____ .... _. 2, 516. 9 

Gold Creek trail, directly opposite and 6 feet south of road; small burn 
east of bench mark; iron }Jost marked "2502" __ .. _ ........ _. _ ......... 2, 502.302 

Gold Creek Ford,! mile northwest of; nail in root of hemlock 18 inches in 
diameter just south of road in flat_._ ..... _ ..... _ ... _._·_ ....... _ ....... 2, 567. 8 

"Summit 2 miles," 50 feet east of tree blazed as above; nail in root of 
twin hemlock 10 feet uortheast of road ....... _.. . . . . . . . . . . . . . . . . . . . . . . 2, 734:. 6 
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Feet. 
Summit, 1.7 miles southeast of; nail in root of cedar 6-?t feet in diameter 

southwest of road .................................................. __ . 2, 931.3 
Summit, li miles southeast of; nail in root of hemlock northeast of road 

near top of first bill. ............................... _ .............. ___ . 3, 028. 2 
Summit, ~mile southeast of; nail in root of 5-foot hemlock southwest of 

road and 450 feet northwest of small creek crossing .. __ .... __ ....... _ .. 2, 933. 8 
Snoqualmie Pass, surface of small lake at, about 100 feet north of wagon 

road- .. - - .. - - . - .. - - - . - - ·r - - - - - - - - - - - - - - - • - - - - - - - - - - - • - - - - - - - - - - - - - • - - - 3, 004. 3 
Snoqualmie Pass, 8 feet south of road at summit and t mile west of small 

lake in marsh north of road, four trees blazed as witnesses; iron post 
marked '' 3131" . . . . . . • . ... __ ....................... _... . . . . . . . . . . . . . . 3, 131. 073 

Snoqualmie triangulation station; bronze tal>lct set in rock of west top of 
high mountain just northwest b)' north of Snoqualmie Pass, the first 
}Jeak north of Guys Peak; elevation determined by vertical angles; 
bronze tablet marked "6386" ................................. · ......... 6, 386 

GOLD CREEK TRAIL. 

Gold Creek trail, at head of; 40 feet west of cabin known as Denny Cabin; 
elevation determined by vertical angles; iron post mal' ked "4489" ..... 4, 489 

'l'Al\IARACK SPRINGS, VIA OLD INDIAN TRAIL, TO GREEN RIVER PASS. 

Frost Creek, about 5 miles west of, where trail crosses, and 25 feet west of 
trail, about t mile east of first summit reached after leaving the creek; 
elevation determined by vertical angles; iron post marked "5695" ..... 5, 695 

Manastash Creek, at the head of South Fork of, on top of bunch-grass hill 
just south of divide; elevation determined by vertical angles; iron post 
marked "6207" ............................... ·----- .................. 6,207 

Manastash Creek, 2.5 miles west of divide at the head of South Fork of, 
just north of trail, on south side of bunch-grass hill; elevation deter-
mined by vertical angles; iron post marked "5704" .................... 5, 704 

Manastash Creek, about 9 miles west of divide at the head of south fork 
of, on north side of trail; elevation determined by vertical angles; 
bronze tablet mar ked "5238" .... _.. . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . 5, 238 

Green River Pass, in lowest point of, first pass the trail goe15 through after 
reaching the crest of the Cascade Mountains; trail is obliterated at this 
point owing to recent burn; elevation determined by vertical angles; 
iron post marked 1

' 4884" ............................................. 4, 894 

GOLD HILL TRAIL, RUNNING SOUTH FRO)! NATCHES PASS. 

Natches Meadows, about 4~ miles south of, and about 500 feet north of trail; 
elevation determined by vertical angles; bronze tablet marked" 5948". _ 5, 948 

BUCKLEY·YAKll\IA TRAIL THROUGH NATCHES PASS. 

Green "\Vater River ancl Goat Creek, 1.63 miles north by northeast from 
the intersection of, and about 5.5 miles northwest by west of Natcbes 
Pass; elevation determined by vertical angles; bronze tablet marked 
,, 5099".---- .. ----- . ----. -.-- ... ---- ... - ..... - . -- . ----- ----- .. --- -... . 5, 099 

Natches Pass, at summit of, just north of trail; elevation determined by 
vertical angles; iron post 111arked "4928" .... _. . . . . . . . .. . . . . . . . . . . . . . . 4, 928 

Natches Pass, about 8 miles east of, on south si1le of large meadow near 
no1th edge of timber burn, about ?J mile southeast of where trail crosses 
Xatches I~iYer three times within as many hundred feet; elevation 
determined by vertical angles; irou post marked ':3119" -----· --·· .... 3,119 
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SNOH0:3'IISH COUNTY. 

SAUK AJ.'D STILLAGUA:l\HSH QUADRANGLES. 

The elevations in the following list are based on a copper bolt marked 
"2772" and set in a large rock east of the Everett and :i\Ionte Cristo 
Railway trestle at Monte Cristo, 24:7 feet north of freight pla~form and 
20 feet right of switch back. The elevation of this bench mark depends 
on levels of the Everett and Monte Cristo Railway ancl is baseu on their 
bench mark described as "a nail in root of a large stump 26 inches in 
diameter, 15 feet north of center of track at station lU, Bverett and 
l\ionte Cristo Railway." The elevation of this central datum point 
from the above connection is accepted as 2,772.47:3 feet. 

The leveling was done under the general direction of l\ir. L. C. 
Fletcher, topographer. Mr. G. H. Pratt did all of the leveling except 
two spur lines to Goat Lake and Divide Station, on Index Trail, which 
were done by Mr. John Graff', and two spurs to Lake Roesiger and 
Kelly's ranch, which were done by Mr. F. 0. Graff. 

MONTE CRISTO, VIA EVERETT AND l\IONTE CRISTO RAILWAY AND DOWN SAUK RIVER, TO 

GRANITE FALLS. 

Monte Cristo station, 247 feet north of freight platform, 20 feet east of 
switch back in large rock north of Everett and Monte Cristo Railway 

Feet. 

trestle; copper bolt marked '' 2772" ....... __ .......... __ . . . . . . . . . . . • . . 2, 772. 472 
Monte Cristo station, about 1,600 feet. northwest of; on larch stump 15 feet 

east of station 19 on Everett and Monte Cristo Railway ................ 2, 723.13 
Bridge No. 54 on Everett and Monte Cristo Railway, 210 feet west of; on 

hemlock stump 30 inches in diameter, 25 feet south of station 41. ...... 2, 650.76 
Switch back, middle leg of; 15 feet north of track and 135 feet west of 

switch stand on hemlock otump 36 inches in diameter :. _. _ ....... __ ... 2, 580. 09 
Bridge No. 51, 210 feet east of; on hemlock stump 30 inches in diameter 

20 feet north of center of track ........... _ ............ _. . . . . . . . . . . . . . . 2, 508. i'>5 
Station 2105+20 on railroad, about; ·180 feet west of point of 4° curve to 

east; hemlock stump 20 feet north of center of track. __ ............ _ .. 2, ,j 11. 98 
Station 2080 on railroad, about; 100 feet east of point of 4° curve to west; 

on hemlock stump 20 feet north of center of track .. __ .............. _.. 2, 354. 44 
Sank River bridge, 60 feet west of west end of; on hemlock stump 26 

inches in diameter and 30 feet south of center of track ....... _ ... ____ . 2, 300. 52 
Barlow Pass station, about t mile east of; on hemlock stump with wide-

spreading roots about 30 feet north of center of track. __ . _ ....... __ . _ . 2, 311. 11 
Barlow Pass station, 12 feet east of; on larch stump 30 inches iu diameter 

12 feet north of center of track .......................... ____ ------ .... 2,345.10 
Barlow Pass, about 4,200 feet west of, near point of 5° cnrve left (station 

1941 50) 15 feet south of. center of track; on hemlock stump 24 inches 
in dia1neter .......... _ ... __ ............ _ ..... _ ........... _ ............ 2, 240. 79 

Milepost No. 36,400 feet west of, 15 feet south of track; on hemlock stump 
30 inches in diameter_ ... __ . __ ... _. ____ . _. ____ . _. _ .. _. _ ... _____ .. ___ . _. 2, 202. 28 

Milepost No. 34,350 feet west of; on hemlock stump 36 inches in diameter. 1, 926.21 
Bridge No. 42, Perry Creek, 120 feet west of, on south side of track; on 

hemlock stump 24 inches in diameter ................ _ .. _ .............. 1, 746. 73 
Bridge No. 37, 25 feet east of west end of; on larch stump 36 inches in 

diameter. __ •... _____ . ______ . ___ ... __ . __ . __ . __ .. ___ ... ___ ......... _ . _.. 1, 644. 39 

1!.) GEOL, PT 1--24 
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Feet. 
Bed of South Fork of Stillaguamish River, opposite bridge 37 .........•.. 1, 628 
Milepost No. 30, 670 feet west of, 15 feet south of track; on hemlock stump 

4 feet in diameter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 572. 83 
"Forty-five" Mining Company's ore house, 450 feet east of, 15 feet north 

of center of track; on cedar stump 5 feet in diameter...... . . . . . . . . . . . . 1, 4 76. 64 
Silverton, 1,000 feet east of water tank, 210 feet east of milepost No. 29, 

20 feet north of track; copper bolt in granite bowlder 6 by 6 by 6 feet 
mar ked "1521" ............................................. __ . . . . . . . . 1, 521. 362 

Milepost No. 28, about 1,800 feet west of, south side of track; on hemlock 
stump 36 inches in diameter .....•..................... _ ...... __ .. ____ . 1, 435. 63 

Milepost No. 27, about 1,850 feet wet~t of, on north side of track; on hem-
lock 36 inches in dia.meter _ ............ _ ............................... 1, 383. 68 

Stillaguamish River, third crossing of, 210 feet west of bridge No. 30; on 
a spruce stump 4 feet in diameter, south of track ...................... 1, 279. 78 

Boardman Creek, ahont 2,200 feet east of west end of bridge No. 29 over, 
in T. 30 N., R. 9 E., probably section 20,40 feet south of railroad, on west 
end of ledge which rises up some 40 feet above t1 ack; bench mark is 4 
feet higher than track; copper bolt marked" 1247" ............ _ ....... 1, 247. 054 

Mud Tunnel, 4-00 feet northwest of west end of; on hewlock 36 inches in 
diameter 20 feet west 0 f track- - - - .. - -- .. -..• - .. - .. - . --. -. - - -... -. --.. 1, 177. 62 

Bridge No. 23, 120 feet west of; on hemlock stump 18 inches in diameter, 
south side of track .......................................•............ 1, 062.59 

Bridge No. 19, 1,050 feet west of, north side of track; on hemlock stump 
18 inches in diameter ................ _ ...........................•.... 

Bridge No. 17,250 feet west of, in T. 30 N., R. 8 E., about 400 feet east of 
section line between sections 7 and 8, 15 feet south of Everett and :M:onte 
Cristo track in a 6-foot cut; copper bolt in slate rock marked "897" ... 

Bridge No. 15,250 feet east of, 20 feet south of track; on hemlock stump 4 
feet in dianteter _ ..................................•....•.............. 

In front of ):lr. Cady's house, about t mile west of; milepost No. 14, 20 
feet north of track, near head of canyon .............................. . 

Tunnel K o. 5, top of rail at east })Ortal of ......................... _ ..... . 
Tunnel No.4-, top of south rail at east portal of .. _ ....... _ .............. . 
Tunnel No.3, top of south rail at east portal of ......................... . 
Tunnel :No.2, top of tie at west portal of. .. __ ...... _ ...... _ .. ______ . _ ... . 
Tunnel No.2, 600 feet west of; on fir stump 24 inches in diameter north of 

track .. __ •................... ____ . __ .. _ .. _ .... __ ... ___ .. __ . _. ___ .. _. __ 
Milepost No. 9, 20 feet w·est of, on opposite side of track from; in ~Side of 

solid rock cut a.bout the miudle of 10° curve to the right, 10 feet south 
of .center of track; copper bolt marked ''460" ........................ . 

Blackman's spur, 470 feet west of head block at, 15 feet north of track; on 
hemlock stump 30 inches in diameter ...... ____ ....................... . 

BARLOW PASS DOWN SAUK RIVER TO VICINITY OF DARRINGTON. 

Barlow Pass Station, about t mile uortheast of; 10 feet east of wagon road 
and 150 feet north of long 1mncheon incline on road on hemlock 10 inches 

944-.44 

897.209 

865.54 

850.5 
786.0 
763.3 
743.8 
620.2 

604.14 

459.748 

438.90 

in diameter ................................................ __ ..... _ .. _ 2, 248. 03 
Barlow Pass Station, about t mile northeast of; on root of double hem

lock 24 inches and 30 inches in diameter, 15 feet west of wagon road; at 
station 37 +50, on Goat Lake Electric Line survey._ .. _. _ .............. 2, 219. 01 

Sank River Bridge, 20 feet south of south end of; on larch stump 8 inches 
in diameter on east edge of road .............. __ ...................... 2, 160. 72 

S~uk River, junction of road from Barlow Pass with road along; on hem-
lock 28 inches in diameter.. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 2, 200. 88 

Sank River, junction of road from Barlow Pass with road along, about 
1,600 feet north of; on hemlock 20 inches in diameter on west edge of 
wagon road .••••... ·.••. . • • • • • . • . • • . . • • • . . . . . . . • . • • • • . . . • • • . • • . • • . • • • • . 2, 190. 95 
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Feet. 
County road milepl)st No. 29, about 800 feet south of; on hemlock 30 inches 

in diameter on west edge of road ...................................... 2, 154.40 
County road milepost No. 29, about 1,100 feet north of; on hemlock 30 

inches in diameter on west side of wagon road at a point where a creek 
10 feet wide fir!Ot touches road on east side ............................. 2, 028. 10 

Monte Cristo Lake, 60 feet uorth of cabin near; on larch stump west edge 
of road.. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 010. 79 

Monte Cristo Lake, 011 east side opposite middle of; 011 dead cedar tree 40 
incl1es in diameter on east side of wagon roau....... . . . . . . . . . . . . . . . . . . 1, 982. 4 

Goat Lake wagon roatl, i11tersection with Sank Uiver road; 011 ceuar 5 feet 
in diameter. .......................................................... 1, 952. 24 

Goat Lake wago11 road, intersection with Sank River road, about 1,800 
feet north of; 150 feet south of old Lritlge site; on bemlock 24 inches in 
diameter on west side of road ......................................... 1,808.5( 

Elliott Creek, auout 200 feet north of mouth of; 80 feet north of Lridge 
site; hemlock 36 inches in diameter on east side of road ............... 1,697.10 

Elliott Creek, about 750 feet north of mouth of; 150 feet north of narrow 
strip of bottom la.mluear foot of rise in road; larch 20 inches in diame-
ter 15 feet west of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 643. 57 

Elliott Creek, about 1 mile north of; west side of road top of steep hill 
sloping north; ou hemlock 48 inches in diameter . . . . . . . . . . . . . . . . . . . . . . 1, 576. 82 

Milepost No. 25, about 1mile south of; 30 feet east of right Lank of river; 
011 cedar 36 iuehes in diameter 10 feet west of roatl .................... 1, 496. 59 

Milepost No. 25, about i mile south of; 5 feet west of roa,cl and 100 yards 
north of washout; ceda,r stmup 8 inches i11 diameter ................... 1,416.45 

Milepost No. 25, 50 feet north of creek crossed by bridge about 12 feet 
a. !Jove water; 011 alder 15 inches in diameter, 5 feet west of road ....... 1, 368.88 

Milepost No. 25, aLout 3,200 feet north of; 150 feet north of creek crossing 
and 225 feet south of washout in road where new trail goes around clay 
Lank; cedar sua.g 6 feet in diameter 5 feet east of road ................. 1, 2i8. 95 

Orient, at Jtmction of north and sonth forks of Saitk River, ahout 140 feet 
southeast of meander corner on south wc~;t Lank of the north fork; 
meander corner is on section line between sees. 9 and 16, T. 30 N., H .. 11 
E.; copper Lolt in granite bowlder 4 by 6 by 2t feet above ground marked 
,, 1211" ..... -................ -.- ..... - ........... -- ...•.. - ... - .... -... 1, 241. 461 

Milepost No. 23, about 1,080 feet north of; about t of distance up the sec
ond hill of ''pitch" after passing creek; on cedar 00 inches in diameter 
west shle of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 191. 48 

Milepost No. 22, a.bout 700 feet soutu of; 75 feet south of bridge across 
small creek on south side of clearing; on granite Lowltler east side of 
roatl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . 1, 159. 66 

Milepost No. 22, aLout 3,350 feet north of; 150 feet north of cabin Letween 
road anll river; on hemlock 36 inchPs in diameter on east side of road .. 1, 097.07 

Milepost Nv. 21, about 20 feet north of; on cedar 36 inches in diameter 
west side of road . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 075. 44 

Sees. 29, 30, 31, and 32, T. 31 N ., H. 11 B., on bearing tree for corner to; cedar 
48 inches in diameter on west side of roacl ..•.......................... 1, 033.52 

Pugh's ranch, 500 feet north of; cedar 5 feet in diameter on west side of 
road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 021. 19 

Sec. 31, T. 31 N., R 11 E., about 1,500 feet from corner to sections 29, 30, 31, 
and 32, left bank of Sank Hiver, 20 feet northeast of the pool at foot of 
fall on Falls Creek 150 feet above its mouth; copper holt in ledge 
ma.rked "1039" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 038, 542 

Snover's caLin, about 660 feet north of; hemlock 30 inches in diameter on 
east of road ............................................... ·............. 579.85 

McClellan's ranch, 2,4-00 feet northwest of; cedar 5 feet in diameter 10 
feet west of road • • . . . . . • . . . • . . • . . • • • • . . • • • • . . • • • • . . . • • . . . . . • . . . . • • • . . 938. 97 
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Feet. 
White Chuck River Bridge, 50 feet south of east abutment of; on hemlock 

stump 12 incl1es in diameter on east of road ....................... _... 936.99 
Duber's cabin, 10D yards northwest of, T. 31 N., R. 10 E., about 2'20 feet 

southeast of meander corner on west ban1~ of Sank River, uetween sec
tions 14 and 15; copper bolt in blne ledge 10 feet west of road marked 

" 838 " - - - - - - . - - - - - - - - - . - . - - . - - - - - - - - . - - - ... - - - - - - - - - - - - . - - - - - - - - . - - - . - 837. 983 
Bordens Creek, 50 feet north of; hemlock 15 inches in diameter on west of 

road ................................... -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 813. 30 
Murphy's house,:~oo feet west of; 150 feet west of top of hill; on fir stump 

20 inches in diameter onsonth of road. __ ...... ______ ..... ----......... 830.11 
Raucber's cauin, 600 feet north of, T. 31 N., R. 10 E., t mile southeast of 

meander corner between sections 4 and 9; on cedar 18 inches in diameter 
on west of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 735. 55 

:Meander corner, between sections 4 and 9, 300 feet north (along road) of, 
T. 31 N., R. 10 E.; on cedar 12 inches in diameter, on west of road, about 
40 feet from river ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 708. 93 

:Milepost No. 12, about 1,000 feet sonth of; 150 feet north of bench of land 
20 feet higher than bench mark; on hemlock 30 inches in diameter on 
west of road ..... _.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 687. 50 

Milepost No. 11, about 1,800 feet southeast of; 100 feet north of short ascent 
12 feet high to bench of land, 30 feet from river bank; on cottonwootl28 
inches in diameter on westofroad...... .... ...... ...... .... .... ....... 659.97 

Milepost No. 11, about 250 feet northwest of; 200 feet north (along road) of 
log ca. bin; on fir 24 inches in diameter on west of road ..... _.. . . . . . . . . . 644. 25 

Clear Creek, a.bont i mile south of; 150 feet north of highest point in roa<l 
over foot of mountain; on fir stump 4 feet in diameter on east of road.. 675. 84 

Clear Creek, 50 feet east of;. at a point a bout 150 feet above Hs mouth, 50 
feet south of a log cabin, in ledge on south of road; copper bolt markeu 
"R25" . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 624. 822 

Clear Creek, about 4,500 feet northwest of; about 1,200 feet (along road) 
north of first clearing north of Clear Creek; on cedar 30 inches in 
diallleter on east of road.............................................. 591.44 

Milepost No.8, about 1,500 feet north of; on fir 12 inches in diameter on 
west of roa<l ................................. __ .................. __ . . . 573. 73 

Emmons's house, 100 feet northwest of; junction of road down Sank River 
with roacl to Darrington post-office; on fir 18 inches in diameter .... _.. 564. 76 

Stillagnamish River, junction of Sank Riverroatl with road down; 58 feet 
west of Sank River road and 20 feet south of Stillaguamish road; nail 
in fir tree 28 inches in diameter ............. _.......... . . . . . . . . . . . . . . . . 554. 73 

Stillaguamish River, junction Qf Sauk Rinr road with road down; t mile 
west of; on cedar 8 inches in diameter on north of road..... . . . . . . . . . . . 543. 13 

VICINITY OF DARRI::\GTON DOWX, NORTH FORK OF STILLAGUA:IIISH. 

Milepost No.6, 500 feet west of; 140 feet west of point where road makes 
a sharp turn to the west; on hemlock 15 inches in diameter.... . . . . . . . . 530. 09 

Corner to sees. 9, 10, 15, and 16, T. 32 N., R. 9 E., 40 feet west of; on dead fir 
24 inches in diameter and 25 feet south of road ...................... _.. 527. 9 

Darrington "burn," on west siue of; sec. 9, T. 32 N., R. 9 E., 10 feet north of 
trail, halfway down the slope between bench and bottom land, slope 
faces south, a log barn on Squire Creek bottom bears SSE. about 600 feet 
distant; in granite bowlder 3t by 2-§- by 1 feet above ground; copper bolt 
mar ked '' 496" ...............................•...................... _.. 496. 009 

James Smith's ranch, uy bars across trail leading to; 150 feet west of Squire 
Creek; on cedar 8 inches in diameter.................................. 454.73 

V\T. Spoerhase·s ranch, opposite gate entrance to; on cedar 36 inches in 
diameter ......•••..•• __ ..........• _. . . . • . . . . . . . . • • . . . . . . . . . . . • . . . . . . . 452. 54 
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John A. Campbell's ranch, 50 feet east of trail going to; corner of sees. 7 
antl18, R. 9 E., aud sees. 12 and 13, R. 8 E., 470 feet west of; on cedar 
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Feet. 

stump 24 inches in diameter on south s1de of trail...... . . . . . . . ... . . . . . . . 454. 45 
Sees. 12 aud 13, T. 32 N., R. 8 E., 100 feet west of; t corner between; on hem-

lock 20 inches in diameter on north stde of trail . . . . . . . . . . . . . . . . . . . . . . . 452. 50 
Secfcl. 11} 12, 13, and 14, T. 32 N ., R. 9 E., 20 feet northwest of corner to; 

on cedar 18 inches in dtameter, ·which is the northwest bearing tree of 
corner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 464. 91 

Cavanaugh's trail, point of branching; on cedar stump 18 inches in diam-
eter on north side of trail............................................. 427.54 

Frenchs Creek, 250 feet west of; tratl branchil!g to north; on hemlock 
stump 14 inches in diameter on north side of trail.... . . . . . . . . . . . . . . . . . . 399. 63 

Boulder Creek, top of descent toward; 80 feet east of; on hemlock 14 inches 
in diameter on west edge of bench .. .. .. .. .. .. .. .. .. . .. . .. .. . .. . .. .. . . 410 

Boulder Creek, 350 feet west of; on cellar stump 24 incl!es in diameter on 
north side of trail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 330. 28 

Joe Pott's clearing, S. 8, T. 3:2 N., R. 8 E., on trail to, antl about 700 or 800 
feet southwest of _cabin, about 2,000 feet northeriy from main trail do,vn 
Stillaguamish River, on south side of dry water l!ourse bearing east and 
west; copper bolt ill rock 3t by 2! by 1! feet above ground, marktd 
'' 303 ,, . ---- .. - - .... - ........ --.- ... -- ............................... - . 303. 176 

Quarter section corner between sees. 7 and 8, T. 32 N., R. 8 E., 150 feet 
west of creek in ravine; on cedar 4 feet in diameter on south of trail . . 371.99 

Milepost No. 1, 40 feet west of; on cedar 4 feet )n diameter on north side 
of trail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369. 64 

Quarter section corner between sees. 11 and 12, T. 32 N., R. 7 E., about t 
mile east on left bank of north fork of Stillaguamish River; on cedar 36 
inches in diameter on south side of trail, top of low bluff.............. 297.7 

Quarter section corner between sees. 11 and 12, T. 32 N., R. 7 E., about 
600 feet southeast of, 15 feet north of abanuoned road which branches off 
from the new wagon road about 200 feet northeast, in slashing 30 feet 
north of steep descent to North Fork of Stillaguarnish Hiver, abont 50 
f~et below, on north slope of rock 6-t feet long and 2t feet wille, roof 
shaped; copperbolt, marked"286".......... ...................... .... 285.948 

SILYERTON SOUTH (VIA TRAIL) OVER DIVIDE TO WILLIAMSON CREEK, THE:\'CB: DOWN SAME 

TO SULTAN RIVER. 

"Forty-five" Mining Company's tram, 40 feet south of the fifth mast; on 
hemlock stump 36 inches iu diameter, beside trail...... . . . . . . . . . . . . . . . . 1, 875. 55 

"Forty-five" Mining Company's tram, 40 feet southwest of the ninth mast; 
on larch stump 24 inches in 1linmeter, on trail .......................... 2, 360.03 

Solid rock, 50 feet below loop m trail cut out of, 50 feet below tram, 10 
feet below trail; on hemlock stump 20 inches in diameter .............. 3, 028. 94 

Second loop in trail cut ont of solid rock; on hemlock 20 inches in diam-
eter, where trail begins to descend .................................... 3, 375.82 

Michigan Gulch, 25 yards south of tram, 10 feet north of trail; on larch 36 
inches in diameter .................................................... 3, 571. 92 

Summit, ground at ...................................................... 4,173 
Summit, 5 feet west of mast on tram; ou larch stump 36 inches iu diam: 

eter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 175. 57 
· Summit, about t mile south of; on larch 30 inches in diameter on south 

side trail.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 513. 09 
Adelaide Gulch, near intersaction of two small streams at; on hemlock 12 

inches in lliameter on south side of trail ............................... 3, 017.63 
"Forty-five" l\liniug Company's sawmill, 80 feet east of; on larch stump 

above skid road. .. .. .. .. .. .. .. . . . . .. .. .. .. .. .. .. .. .. . .. . .. . . .. .. .. .. .. 2, 581. 4 7 



374 APPENDIX TO DIRECTOR'S REPORT. 

Feet. 
Williamson Creek, intersection of trail with right bank of; on larch 24 

inches in diameter ............................ ·--· ........ ------------ 1,902.39 
Log cabin, 850 feet south of, on east side of trail; on larch 36 inches in 

diameter--_. - .. - ---- ....... - -- ......... - ........ : .................. _. _ 1, 811. 55 
T. 29 N., R. 10 E., probably in section 7, 200 feet south of sma11 creek m 

detaehed rock 10 by 10 by 5 feet; copper bolt marked "1688" ... _ .. _ ... 1, 688. 43 
Sultan River, on north bank of, in T. 29 N., R ~E., 50 feet east of north 

end of bridge OYer same, 600 feet east of month of Williamson Creek; 

copper bolt in bedrock marked "1413" ---··----- ---------- ···--· ------ 1,412.834 

GRANITE FALLS SOUTHEAST TO LAKE ROESIGER. 

Granite Falls station, 350 feet west of, 40 feet south of track; on first ridge 
of solid land west of station; iro.1 post marked "397 " ... ___ ...... ____ _ 

Granite F'alls, 1,200 feet ea~t of; on 1~-inch fir on right of road .. _ .... __ _ 
Kerren's, across bridge opposite; 5-foot cedar stump, left of road ....... _ 
Whetmore's slashing, 1,000 feet south of; on root of cedar stump, right of 

road ..... ____ .. _ ......... _ . _ . . . ... __ .. __ .... _ .. ___ ... __ .............. . 
James vVhetmore's bouse, 900 feet southwest of; on tall dead snag, right of 

road. __ .. _ ..................................... _ ... _ . _ ............. __ _ 
Swamp, 150 feet beyond bridge over; on 18-inch hemlock left of road ... .. 
1\fenzels Lake, opposite middle of; on hemlock stump right of road ... ___ _ 
Henry Menze1s's bouse; on 2-foot hemlock stnmp opposite, left of road ... 
Chowll(ling's, 1,250 feet north of, in clearing; on 18-incQ. hemlock left of 

road .. _ ... _ ................ _ .. _ .......... _ .. _ ....... _ . . ........ _ ..... . 
Barstow's house, 40 feet north of, near trail cutting across to Lake Roesi-

ger wagon road; on 18-inch hemlock stump .. _. _ .......... _.-- ........ _ 
Barstow's house, 1,000 feet southeast of; on 3-foot hemlock left of trail .. . 
Roesiger Lake road, 800 feet south of house; on 12-inch hemlock left of 

road. _ . _ .... _ .. __ ... __ . _ .. _ .. _ .. _______ . _ .. _ .. ____ ....... _____ .... ____ _ 

Small Lake, forks of roa.d at, 60 feet beyond; on 18-inch hemlock 10 feet 
left of roacl __ . ____ - ________ .......... __ ........ _ ...... _ ... _ .......... . 

Small Lake, 1,400 feet beyond, forks of road at; on 24-inch hemlock left of 
road . _ . _ .. __ ... - .. - ..... - . - ........... - ..... - . - - - - -- ..... - . - .. - ...... . 

Evans's house, 900 feet northwest of; on 12-incb cedar stump left of road. 
Lake Roesiger, 100 feet east of Nesbetb's barn, 150 feet left of trail; cop-

per bolt in bowldermarkecl "619" .... , .............................. . 
Lake Roesiger, surface of water ..... ------ .... ---------- ...... ----------

CHOWXDIXG'S TO KELLEY'S RA.XCH. 

Chownding's, 1,500 feet beyond; on 24-incb hmnlock left of road .... ___ .. 
Schoolhouse, 800 feet beyond; on 30-inch hemlock stump right of road ... 
Russell's house, 500 feet west of; _on 24-incb hemlock stump right of road. 
Law's honse, 1,200 feet west of; on36-inch hemlock st.nmp right of road .. 
Crow's house, 100 feet north of; on 36-incb hemlock stnmp in Crow's field. 
Summit of DiYide, on 5-foot cedar snag on right of trail ............ _ ... . 
Feemster's house, 200 feet north west of; on 5-foot cedar left of trail._ .. __ 
Kelley's, 1,200 feet west of; on 36-inch cedar near creek right of trail ..... 
Kelley's house, 1,250 feet east of; on 18-inch hemlock 15 feet left of traiL. 
Kelley's house, 1,750 feet east of; on bowlder on side bill 25 feet left of 

trail and 275 fef}t from Pitchuck Ri,·er; co11per bolt marked "746" ..... 

l\IOXTE CRISTO AND IXDEX TRAIL TO TOP OF DIYIDE. 

Summit of Divide, 3 feet north of trail at summit, 20 feet west of rock 
cliff, and 20 feet northeast of 40-inch dead fir; copper bolt in rock 

396.550 
396.87 
439.32 

510.62 

530.1 
496.06 
50.J..50 
539.33 

460.55 

523.05 
637.79 

732.24 

714.08 

606.83 
586.84 

618.674 
567 

485.50 
490.17 
503.70 
518.67 
561 
739.07 
638.58 
663.68 
707.18 

746.244 

marked "4866" ... __ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 865. 726 
Sunnuit of Dh·ide; 8-penny nail in dead 1ir tree 40 inches in dianwter, 18 

feet west of trail .. _ .... _ .............................................. 4, 849 
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GOAT LAKE LINE. 
Feet. 

Elliott Creek, bed of, at road crossing .....••.....• _.. . . . . . . . . . . . . . . . . . . . 1, 795 
Goat Lake, 61 feet north of Coffin's log house, 12 feet northeast of Goat 

Lake road, and about 60 feet northeast of Elliott Creek; copper bolt in 
rock in place marked "3162" ..........•............ _ .........••....... 3, 163. 978 

Goat Lake, s nrface of water .............. ·. . . . . . . . . . . . . . . . . • • . . . . • • . . . . . . 3, 154 

OREGON. 

COOS AND CURRY COUN'l'IES. 

PORT ORFORD AND COOS BAY QUADRANGLES. 

The elevations in this list are based on a bronze tablet in the north 
wall of Hermann & Brown's brick building, corner of Spruce and Front 
streets, 30 feet from northwest corner of building and 2 feet above the 
surface of grounu in Myrtle Point, Coos County, Oregon, the height of 
which is accepted as 75.916 feet above mean sea level. This elevation 
was obtained from levels carried from a bench mark of the United 
St.ates Coa8t and Geodetic Survey at Empire City the previous field 
seaRon. (See Eighteenth Annual Report, Part I, p. 400. 

The leveling was done unrler the general direction of Mr. A. E. 
Murlin, topographer, by Mr. C. C. Ward, levelman. 

MYRTLE POINT TO ETELKA POST-OFFICE, VIA CIUBBINS HILL AND SOUTH FORK OF COQUILLE 

RIVER. 

Residence of Eugene Phelps, 190 feet southeast of; head of nail in top of 
west prong of a 3-pronged myrtle stump, 2 feet in di~tmeter, 3 feet high, 

Feet. 

on east side of roacL... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.40 
Reeds Ford; bead of nail in myrtle tree, in a dnmp of myrtle and maple 

trees at the forks of road on south bank ofri ver, northeast of residence of 
Ernest Hermann...................................................... 37.22 

Crib bins Hill, north foot of; head of nail in partially decayed stump 1 foot 
in diameter in middle of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42. 05 

Crib bins Hill, top of; in center of small triangle of forks of road; iron 
post, marked "240" .... .... ... . ... . ... . . .. . .. . . .. ... ... .. .. .. . . . . ...... 240.008 

Garter's cabin, opposite and 190 feet south of small barn; 1 mile south of 
Crib bins Hill; head of nail in top of cedar stump 3 feet iu diameter aud 
3 feet high in smnH meadow west side of road..... . . . . . . . . . . . . . . . . . . . . . 216. 75 

Cribbins Hill, foot of~ on south side; head of nail iu cedar stump in forks 
ofroad...... ...... ...... .... ...... .... .... .... ...... .... ...... .... .... 120.43 

Emanuel Hermann's residence, at forks of road south of; head of nail in 
alder tree 40 feet west of road and south side of small branch crossing 
san1e...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75. 42 

Forks of road to Eckley, in southeast angle of same and 390 feet south of a 
schoolhouse; top of iron harrow tooth, 11 inches long, driven iu ground 4 
inches below the surface, 1 foot north of signboard post................ 142.97 

RusselllJement's residence, 29 feet east of entrance to; 1,000 feet south of 
forks of road to Eckley and Etellm, in southeast t of S. 6, T. 30 S., R.12 
vV.; iron post marked "113" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113. 013 

Johnson's ranch; head of nail in fir tree 18 inches in diameter, on west 
side of road, at south end of lane through and opposite mouth of Dement 
Creek, in S. 8, T. 30 S., R. 12 E...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 152. 21 
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Massey's house; head of nail in cedar stump 3 feet in diameter and 3 feet 
high, on west edge of road, in ~:;mall bend just south of, on line between 

Feet. 

sees. 16 and 17, T. 30 S., R. 12 'V .... .... .... .... .... .... .... ...... .... 91.17 
Leaning myrtle tree, 2 feet in dimeter, one of a clump of myrtles, one of 

which is marked "11 M.B.T.," on west side of road ancl 30 feet from 
river; head of nail in ....... __ .................... .. . . .. . . . . .. . . . . .. . . 93. 23 

Etelkn, post-office; head of nail in cedar hub <lriven in gronml 4 inches 
below the surface art foot of south gatepost on west side of road at 
Etelka post-office, on ranch of R. P. Carman, S. 22, 1'. 30 S., R. 12 'V... 123. 95 

Etelka post-office; 20 feet west of entrance to residence of R. P. Carman, 
north line of S. 22, T. 30 S., R. 12 ,V,, and 120 feet east of wagon road; 
iron post marked "143". ____ .. -.- _. _ ............ ~..................... 143.062 

ETELKA POST-OFFICE UP SOUTH FORK OF COQUILLE 'fO MOGTH OF SAL:IlOX CREEK. 

Rowland Prairie schoolhouse; bead of nail in myrtle tree 18 inches in 
diameter, 250 feet east of and 300 feet south of ford, east edge of road 
and north line of S. 27, T. 30 S., R. 12 W .... ------ ·----· .... .... .. .... 102.74 

W. A. "\Varner's ranch; head of nail in myrtle tree 16 inches in diameter, 
on south sitle of road and 500 feet west of rh·er, at ford, between sees. 
27 and 34, T. 30 S., R. 12 'V ... _ ...... __ .. .. .. .. . .. .. . .. .. .. .. .. . .. .. .. 122.91 

John 'Varner's cabin, i mile northwest of; head of nail in fir tree 4 feet in 
diameter, on east side of road and north end of prairie, in sec. 3 t, T. 30 
s., R. 12 'v. _................................................ . . . . . . . . . 187.71 

John 'Varner's cabin, 14 feet west of soutb,vest corner of, in small prairie 
in southwest quarter of sec. 34, T. 30 S., R. 12 ,V.; iron post marked 
"204"- . - - - - -- - - - - - . - - - - - - - - - - - - - - - - - . - - . -- - - - - - - - - - - - - - - - - - - . - -. - - - - - 204. 027 

Sec. 3, T. 31 S., R. 12 vV., near summit of hill in northeast quarter of; bead 
of nail in fir tree 5 feet in diameter on north side of road.............. 315.81 

Guy Holcomb's place; head of nail in east ~:;ide of herulock tree 2 feet in 
diameter ou east side of road, on top of hill north of small prairie in 
sec. 3, T. 31 S., R. 12 'V.... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . . 262. 31 

Hood's prairie, in west eml of, near line between sees. JO and 11, 'f. 31 S., 
H. 12 W.; head of nail in apple tree on west side of road and 75 feet east 
of river. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173. 08 

Gant's prairie, west side of sec. 12, 'f. 31 S., R.13 W.; bench cut in ledge of 
sandstone rock on west side of road and on south bank of ,~Voouwards 
Creek at its month .. .. .. .. .. . .. . . .. . .. .. ... .. . .. .. . .. . .. .. .. . . . .. . .. .. 193.95 

1\Ioutb of 'Voodwards Creek, south bank of; east si<le of wagon road in 
north face of s::md8tone ledge 1.6 feet above be1l of creek and 3.8 feet 
below top of ledge; bronze tablet marked "19.:l"...... . . . . . . . . . . . . . . . . 193. 94 7 

John \Vaguer's residence, about 100 feet south of; in sec.13, T. 31 S., R.13 
,V.; head of nail in top of cedar stump 3 feet in diameter and 3 feet 

~high---. ------ ... --- ---- ---- ---- ---- ---- .. ---- -- .. ------.-- ••.. ------- 274. 14 

MOUTH OF SALMOX CREEK, UP SiL'IIE TO GREE~'S PRAIRIE. 

Wagner's deer stand, point of ridge known as; head of nail in top of alder 
stump 4 inches in diameter and 18 inphes high in clump of alder trees -- 275. 79 

Slide, upper end of; llench mark cut in top of small ledge on east bank of 
main creek and north bank of small creek at junction, in sec. 34, T. 31 
S.,J{.12 \\T ............................................ •····· ...• ...... 491.3 

Sec. 3-i, T. 31 S., R. 12 ,V., small ledge of rock on east bank of main creek 
and north bank of small creek a bout 3 fe~t above bed; bronze tablet 
marked" 489'' .. .. .. .. .... . ... ... . .. .. .... .. .... ... . .... .... .. ... . .. .. 489.122 

Walker's cabin, 20 feet north of, above Salmon Creek Lake; head of nail 
in top of stump 10 inches in diameter at surface of ground, hy the side 
of forked dead maple tree in gravel bank in creek................. . . . . 517.06 
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Feet. 

Rigg's ranch, sec. 4, T. 32 S., R. 12 vV.; head of nail in leauiug maple tree 
18 inches in diameter between trail ancl creek...... . . . . . . . . . . . . . . . . . . . . G23. 97 

Tims Creek, at mouth of; heall of nail in fir tree 5 feet in diameter on 
north bank of main creek, at crossing of Johnson Mountain trail, in sec. 
8, T. 32 S., R. 12 W .......... _ ..........•.................... -.. . . . . . . . . 710. 01 

Sec.s. 5, 6, 7, and 8, T. 32 S., R.12 vV., 410 feet. west of corner of; head of nail 
in oak tree 24 inches in diameter on Tims Creek...... . . . . . . . . . . . . . . . . . . 846. 27 

Eel Green's residence, ca1lecl Deer Parl~, on Tims Creek, northeast corner of 
yard in front of; northwest t of sec. 8, 'f. 32 S., K 12 ,V.; iron post 
marked "821" . . . . . • . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • 820. 842 

GREEN'S PRAIRIE TO ECKLEY POST-OFFICE. 

Sec. 6, T. 32 S., R. 12 W., 2 miles south of Eckley post-office; head of nail 
in madrone st~unp 3t_feet _in diameter, 4 feet big~, and 50 feet east of 
road on top of open rHlge 1n ..................................... _. . . . . 717. 62 

G. H. Guerin's residence, in front of; heatl of nail in top of cedar stump 14 
inches in diameter, 4 feet high, on east side of road at north end of bridge 
across a small stream, sec. 31, T. 31 S., R. 12 W . . . . . . . . . . . . . . . . . . . . . . . . . . 483. 49 

Joe Haines's ranch, forks of road at; head of nail in fir tree 2 feet in 
diatneter ... _ ......................... _ .·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . <162. 30 

Eckley post-office, Joe Haines's residence, 420 feet southeast of; in south 
face of ledge of rock in forks of creek, 2 feet above ground, 50 feet east 
of wagon road, on south bank of the North Fork of creek, 310 feet east 
of forks of road, sec. 36, T. 31 S., R. 13 W.; bronze tablet marked "441 ". 440. 924 

ECKLEY POST·OFFICE, DOWN SIXS IUVER TO BRIDGE ACROSS SAlliE. 

Clark's ranch; head of nail in fir tree 2t feet in diameter on east side of 
toad at north side of clearing, sec. 1, T. 32 S., R. 13 'V............ . . . . . 417. 39 

Clark's house, southwest of; head of nail in tan bark oak tree 14 inches in 
diameter, on north side of road, about 1,050 feet west of crossing of small 
creek, near line between sees. 2 and 11, T. 32 S., R'. 13 vV............... 431. ~0 

Avery's barn, about 300 feet in westerly direction from; head of nail in 
hollow cedar stump 3t feet high, 4 feet in diameter, on ridge aud 300 feet 
so nth of Eckley-Port Orford trail, sec. 10, T. 32 S., R. 13 'V ..... : . . . . . . 379. 50 

Avery's residence, 90 feet southwest from west entrance t~; near the line 
between sees. 10 and 11, T. 32 S., H. 13 W.; iron postmarked "364".... 364.158 

Avery's, about t mile below; bead of nail iu fir tree 4 feet in diameter on 
south side of Eckley-Port Orford trail, near forks of................... 416. 17 

Pilot Knob, ou south side of~ 1t miles west of Avery's; head of nail iu tau 
bark oak tree 1 foot in diameter, on south side of Eckley-Port Orford 
trail; on point of open ridge covered with oak and madrone trees...... 451. 41 

Big Creek, at we~:;t eud of bridge across; head of nail in fir tree on south 
. side of Eckley-Port Orford trail antl 50 feet east of forks of trail...... 280. 95 

Eckley-Port Orford trail, ou south side of, about 4 miles below A very's; 
head of nail in tan bark oak tree 8 inches in diameter on a steep hi !lsi de 
west from an open ridge which terminates in a rock bluff forming the 
north wall of the river gorge.... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 319. 10 

South Fork of Sixs River, opposite mouth of; head of nail in tan bark 
oak 1 foot in diameter on north side of Eckley-Port Orford trail, on bank 
of ditch on point of ridge immediately east of small creek............. 304. 06 

Elephant Rock Creek, on west bank of, near its nion~h, 10 feet west of 
cabin; head of nail in tan bark oak tree 18 inches in diameter, 3 feet 
high, on south side of Eckley-Port Orford traiL........... . . .. . . . . . . . . 203. 60 

Dr. Elgiu's cabin, 75 feet west of, inside of yard; head of mtil in cedar 
stump 2 feet in diameter, 2~ feet high, 20 feet south of Eckley-Port Or-
ford trail and 90 feet west of Lowe Creek 200 feet north of its month.. 196.77 
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Dr. Elgin's cabin, large bowlder 20 feet in diameter in dooryard of, 63 feet 
northeast from house, on west bank of Lowe Creek near its junction; 

Feet. 

copper bolt marked "196" ................................. ___ .... ---· 195.998 
Corbin's placer mine; head of nail in leaning myrtle tree 18 inches in 

diameter on east bank of small creek emptying into river on north side 
50 feet above its month .............. __ ...... . . . . . . . . . . . . . . . . . . . . . . . . . . 107. 99 

Cor Lin mine, below; head of nail in leaning ash tree 1 foot in diameter on 
north bank of river opposite mouth of wide canyon.................... 92.83 

St. Claire placer mine, opposite west en<l of; head of nail in leaning alder 
tree 7 inches in diameter on gravel bar at base of cleared hill on south 
side of river ................................................ _. . . . . . . . . 84. 44 

Knapp's ranch, near house on; head of nail in leaning ash tree 76 inches 
in diameter on right bank of Little Dry Creek at its mouth .....•.. _... 81. 30 

J. H. Divilllliss's ranch, entrance to; head of nail in myrtle tree 18 inches 
in diameter at gate on west side of road nearly opposite month of Big 
Dry Creek ........................................... _.. . . . . • . . . . . . . . . 73 

J. H. Divilbliss's residence, 129 feet from the southeast corner of, in cor-
ner of yanl 2.3 feet from so nth and east fences; iron post marked "88 ''. 87. 925 

Edson Creek, 75 feet east, of mouth of; heacl of nail in alder tree 2 feet in 
diameter on north bank of river .......................... __ ........... 52.47 

.Allen's ranch, west side of; head of nail in forked ash tree 18 inches in 
diameter, at west end of grtwel bar, 1 mile below mouth of Edson Creek. 51.515 

Sixs RiYer schoolhouse, about 250 feet south of; head of nail in leaning 
maple tree 3 feet in diameter, on north side ofriver and wagon road, op-
posite mouth of Beaver Creek......................................... 47.292 

Sixs River, bridge across, east side of north end of; bead of nail in two-
forked maple tree each 1 foot in diameter, on main road Langlois to 
Port Orford.·----·.................................................... 28:58 

Sixs River, bridge across, in ledge of rock at south end of, on main road 
Langlois to Port Orford; copper bolt marked "U.S. G. S. 46" . . . . . . . . . • 45. 893 

SIXS RIVER BRIDGE, VIA DENMARK TO J,AXGLOIS. 

Sec. 4, T. 32 S., R. 15 \V.; head of nail in fir 3·} feet in diameter on east 
side of road on top of hill t mile north of bridge . . . • . . . . . • . . . . . . . . . . . . . . 167. 25 

Black Lock Point, 140 feet north of forks of road to, near line between sees. 
32 ancl 33, T. 31 S., R. 15 \V.; head of nail in black pine tree 1 foot in 
diameter, east side of road, 3 miles north of bridge ................. _... 167.86 

Sec. 28, T. 31 S., R. 15 \V.; heall of nail in Jir tree 3 feet in diameter, 140 
feet south of road, 4 miles north of Sixs River bridge; bearing tree 
markell "9 M. XXI".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144. 53 

Brushy aml Boulder creeks, 230 feet north of forks of roa1l to east and be-
tween; head of nail in white cedar stump 22 inches in diameter and 2~ 
feet high, west side of road, 5 miles north of Sixs River bridge .. _... . . . . 125. 93 

Denmark post-office; head of nail in alder tree 18 inches in diameter at 
the intersection of Second and .Manning streets in the town site of Cleve-
land, 88 feet south of bridge across Willow Creek...... . . . . . . . . . . . . . . . . 98. 22 

Denmark post-office, 2 feet east :mel north of the in terseetion of Second and 
:Manning streets in town site of Clevelan<l, 116 feet uorth of bridge o'Ter 
\Villow Creek, sec.15, T. 31 S., R.15 'V.; iron post marked "98". .. . ... 98.114 

Conyer's ranch, i mile north of; heall of nail i.n fir tree on east side of 
road on top of hill on so nth side of small creek, sec. 10, T. 31 S., R. 15 \V. 133. 97 

Floras Creek, 30 feet north of north end of bridge over; head of nail in 
crooked maple tree 16 inches in diameter, on west side of road, 1 mile 
south of Langloi_:> post-office, in sec. 3, T. 31 S., R. 15 W ......... _. . . . . . . 42. 48 
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F. M. Langlois's store, northeast corner of; iron bolt -!inch in diameter, 1 
foot long, set in ground 4 inches, lot 4, block 1, town of Dairyville (Lang-
lois post-office) ...............................•.. -.... - ... - --- ....... . 

Langlois post-office, 3 feet north of Second and 3 feet east of Front street, 
in southwest corner of yard of Laurel Inn, Dairyville, south line of sec. 
35, T. 30 S., R.l5 \V.; iron post marked" 89" ..........•••••........... 

WL'IlULOIS TO BENNETTS BOTTE. 

Walker's ranch, 675 feet up road from west entrance to; head of nail in fir 
stnmp 6 inches jn diameter, 1 foot high, 4 feet east of wagon road, in sec. 

379 

Feet. 

84.29 

89.068 

35, T. 80 S., R. 15 \V...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 642. 13 
Sec. 36, T. 30 S., R. 15 W.; head of nail in fir stump 2t feet in diameter, 7 

feet high, on northeast side of road.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 934. 50 
Joe \Vendle's cabin, t mile west of; head of nail in fir tree 28 inches in 

diameter, 12 feet east of road, SAC. 31, 'I'. 30 S., H. H \V .................. 1_,109. 58 
E. H. Cheever's ranch, 100 feet west of gate to; head of nail in fir tree 

(gatepost) 18 inches in diameter, on north edge ofroad, west line of sec. 
32, T. 30 S., R. 14 \V ................... ~ ................................ 1, 252. 59 

Joe Hare's cabin, at a hitching post 27 feet north of, in forks of road to 
Clark & Dwyer's; head of nail in cedar hub driven in ground 4 inches, 
in sec. 28, '1.'. 30 S., R.14 ·w .............................................. 1, 340.85 

Bandon, on east side of road at the forks of road to; bead of nail in white 
fir tree 18 inches in diameter, to which is nailecl a letter box:, sec. 28, '1'. 
30 S., R. 14 W ......................................................... 1, 318. 78 

W. \V. Smith's barn, 520 feet south of, northeast side of forks of road to 
Bandon, 30 feet east of last bench mark, sec. 28, 'I'. 30 S., R. 14 \V.; iron 
post marked " 1315" . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 1, 315. 003 

Sees. 27 and 28, 'I'. 30 S., R. 14 \V., near line between; head of nail in tall 
fir stub 7 feet in diameter, north side of road, 220 feet east of sharp beud 
in road in bead of draw....... . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. .. . . . . . . . . 1, 085. 94 

Steve Gallier's bouse, 115 feet east of gate in front of; head of nail in fir 
stub 5 feet in diameter, on north side of road, north side of sec. 27, 'I'. 30 S., 
R. 14 \V ............................... -..... . . . . . . . . . . . . . . . . . . . . . . . . . . 600, 92 

Floras Creek, 15 feet south of east end of bridge across; head of nail in 
4-prongecl alder tree 3 feet in diameter, al.Jont the line betwecu sees. 22 
and 27, T. 30 S., R.14 \V .................. - ........................... _ 490.41 

Rogers's bouse, in forks of road to; bead of nail in decayed fir stub 4 feet 
in diameter and 50 feet Jligh, sec. 26, T. 30 S., R. H W . . . . . . . . . . . . . . . . . . . 558. 1 

Rogers's homestead cabin, 50 feet northeast of; head of nail in fir stnmp. 
3 feet in diameter, 3 feet high, 10 feet south of road, in northeast quarter 
of sec. 26, T. 30 S., R 14 "\V. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 503. 38 

James Rogers's cabin, 6 feet north of, in front dooryard, on east side of 
road and south side of l.Jranch near its mouth, and at forks of trail up 
east branch of Floras Creek, sec. 26, 'I'. 30 S., R 14 \V.; iron 11ost marked 

" 503 " - - - . - - - - - - .. - - . - - - - - - - - - - - . - - - - . - . - - . - ..... - - - - - - - . - - - . - - - . - - - - - 502. 96 
Rogers's cabin, 1 mile east of; bead of nail it1 dead fir tree 3! feet in dia-

meter 10 feet north of road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 040. 01 
James Cotton's ranch; head of nail in fir stub 3 feet in diameter 4 feet 

high, south side of road aml 3 feet sonth of road post on county line 
between Curry and Coos counties, sec. 24, T. 30 S., R.14 W ........... _ .. 1, 461. 51 

Perry's private road, at its junction with main roarl and 50 feet north of· 
main road; head of nail in fir stub 2 feet in diameter and 40 feet high, 
sec. 19, T. 30 S., R. 13 W ...•.. ·.••••. • • . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 768. 40 



380 APPENDIX TO DIRECTOR'S REPORT. 

Bennetts Butte (Watches triangulation station), at forks of road to, on 
south side of road, sec. 20, T. 30 S., R. 13 \Y.; head of nail in fir tree 2 

Feet. 

feet in diameter to which a letter box is nailed ..................... _ .. 1, 901.17 
Bennetts Butte (\~Va.tcbes triangulation station), in a small triangle at 

forks of road to, on crest of mountain and on county line in sec. 20, T. 
30 S., R. 13 W.; iron post marked "1903 " ........... _ .. _ ... _ ......... _. 1, 903.252 

Bennetts Butte ("Watches triangulation station), summit of; on head of 
nail in cedar bub driYen firruly into the ground 5 inches below the sur-
face and 2 feet south of the stone triangulation mark ........... __ ..... 2, 184.9 

BE~ETTS BUTTE, VIA CATCHING CREEK, TO CRIBBINS HILL. 

~""'loras Creek, on point of open ridge south of the bead of north fork of; 
head of nail in fir stub 6 feet in diameter, 20 feet west of road, sec. 20, 
T. 30 S., R.l3 \Y ...................................................... 1,812.58 

Alder Springs camp ground, on west si~e of road at; head of nail in alder 
sturup 10 inches in diameter and 3 feet high, sec. 17, T. 30 S., R. 13 vV ... 1, 493. 37 

Johnson's ranch, about t milo west of road leading to; bead of nail in fir 
stub 2 feet in diameter, at base of large sandstone bowlder on south side 
of road, 1>ec. 17, T. 30 S., R. 13 \Y ....................................... 1, 058. ~5 

Sees. 9 and tO, T. 30 S., R. 13 \V., near line uetween; head of nail in fir tree 
4 feet in diameter, 1mile from foot of slope, south side of road, in sharp 
bend of road at foot of steep slope ............... _ ..... _ ............ ~. " 798. 98 

Bennetts Butte, foot of east slope to, 475 feet west of honse, in southeast 
quarter of sec. 3, T. 30 S., R. 13 \V.; bead of nail in fir stump 26 inches in 
diameter, 3 feet high, on west edge of road, 75 feet north of forks of road 
up South Fork of Catching Creek ..... : ....................... o ....... 190.77 

Catching Creek, South Fork of; 100 yard.s west of bridge across; 14 feet 
north west of and in dooryard. of house, south side of road, near nort.h-
east corner of sec. 10, T. 30 S., R. 13 W.; iron post marked "177".... . . . . 177. 002 

Duke's cabin, 20 feet east of; head of nail in fir stump 4t feet in diameter 
and 3 feet high, 30 feet west of road, near line between sees. 2 and 3, T. 
30 S ... I?.. 13 .\V ..... 0 •••••••••••••••••••••• _ ••••••.•••••••••••••••••• 0.. 195. 6! 

Elliott post-office (abanuoned), 30 feet south of residence of Joseph Knight; 
head of nail in white fir tree 28 inches iu diameter ..... 0 •••••• _........ 136. 67 

Allen's residence, 100 feet south of; head of 11ail in elderberry tree 10 
inehes in diameter on west edge of road .... _ ..... _ .. 0 •••••••• _... • • • • • 102. 7 

Smith's ranch, about 3500 feet westerly from Catching Creek bridge at; 
head of nail driven in soft sandstone uowlder 2t by 5 by 7 feet above 
gronnd 10 feet west of road .................... 0 o ............ _. 0 •••• 0 0 58. 35 

Crib bins Hill, near summit; head of nail in bench cnt in stump 150 feet 
south of forks of road ... _............................................. 238.97 

:MOUTH OF SALMO~ CREEK, UP SOL'TH FORK OF COQUILLE RIVER, YIA RURAL POST-OFFICE, 

TO LOWER END OF CANYON. 

John \Vaguer's residence, 100 feet south of; head of nail in cedar stump 3 
feet in diameter and 3 feet high, in sec. 13, T. 31 S., H.. 13 \V ......... _... 274.14 

Rural schoolhouse, 40 feet south of; bead of nail in myrtle tree, 50 feet 
west and 350 feet south of section corner 18, 19, T. 31 S., R. 11 \V. and 13, 
24, T. 31 S., Ro12 W .............. o··· .............................. ·o·. 290o 97 

Rural sch(lolhouse, 350 feet north antl40 feet west of; at section corner 18, 
19, T. 31 S., R. 11 ·w. and 13, 2-!, T. 31 S., R. 12 \V.; iron post marked 
" 292" ........... - .. - .... - .. 0- •• - •• -.-. 0 •••••••• - • • • • • • • • • • • • • • • • • • • • • 292. 017 

Sec. 30, T. 31 S., R.ll \V., near north line of; head of nail in two-forkeu 
alder tree, each 12 inches in diameter, east bank of river, about 1 mile 
south of rural schoolhouse ............................. ~.. . .. . . . . . .. . . 252. 41 
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Mac Arnold's residence, in front of; h.ead of nail in myrtle stump 3t feet in 
diameter, 4 feet high, on south uank of river, OP.posite mouth of Banner 

881 

Feet. 

Creek, sec. 30, T. 31 S., R.ll W .... .....• ... ... .. .... .. . ... . .. . . .. ..•.•. 271.96 
John Hayes's ran ell; bead of nail in myrtle tree 12 inches in diameter, on 

east bauk of river, opposite a slide of rock from Sand Rock Mount.aiu, 
sec. 30, T. 31 S., R. 11 W................................................ 277. 58 

Stevenson's ranch, head of nail in smaller of two-forked myrtle stump 12 
inches in diameter, on southwest bank of river, midway between mouth 
of Upper aml Lower Lands creeks, sec. 31, T. 31 S., R. 11 \V . . . . . . . . . . . . 292.46 

Miner's cabin, 650 feet east of; heilcl~ mark cut in top of sandstone ledge 
on north hank of river at south end of canyon, at end of trail on north 
bank of river, sec. 5, T. 32 S., R. 11 'V.; copper plug 5 feet from end of 
ledge and 5 feet above bed of river marketl '' 319".... . . . . . . . . . . • . • . . . . . 318. 930 

FROM MYRTLE P01NT AND LANGLOIS ROAD DOWN FLORAS CREEK TO CLARK AND DWYERS 

ROAD. 

Rogers"s ranch, in forks of road to; head of nail in decayed fir stub 4 feet 
in diameter and 50 feet high . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 558. 09 

Floras Creek, at ford at road crossing of Clark and Dwyers road; head of 
11ail in cedar stump 3 feet in fliameter, 3 feet high, and 10 feet north of 
road, on west bank of creek, 2 miles south of Rogers's residence, sec. 2, 
T. 31 S., R. 14 \V ..••....................... -........................... 403.44 

Floras Creek, 37 feet west of, at ford at road crossing of Clark and Dwyers 
road, 90 feet east of a ledge of broken rock, sec. 2, T. 31 S., R. 14 '\V.; 
iron post markeu "404". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 404 

CALIFORNIA. 

LOS .ANGELES, SAN BERNA~DINO, AND RIVERSIDE COUNTIES. 

SAN. PEDRO, REDONDO, LOS ANGELES, POMONA, CUCAJ\IONGA, SAN BERNARDINO, 

RIVEHSIDE1 SAN JACINTO, SAN FERNANDO, AND TUJUNGA QUADRANGLES. 

The elevations in the following list are based upon a bench mark at 
San Pedro establi~bed by the United States Coast and -Geodetic 
Survey, and described as ~,a bori"zontaJ line cut in the end of a half
inch brass bolt leaded into the side wall to the substautial brick store
house belongiug to and occupied by S. Phillips, ship chandler, San 
Pedro, California." This building is now occupied by J. A. Weldt, and 
is at the corner of Sixth and Front streets. The bolt is in the eight
eenth course above the doorsill above the side entrance to the build
ing and in the fifth brick from the side of the door 11ext the ocean. 
The elevation of this bench mark above mean sea level was determined 
to be 18.54 feet. 

The leveling from San Pedro to Colton, including side lines from the 
latter place to Riverside and San Bernardino; from Los Angeles to 
Santa Monica; from Los Angeles to San Fernando; .from Los Angeles 
to Santa Monica, and in the Fernando and Tujunga quadrangles, was 
done by Mr. H. S. Crowe, and that from Colton to Seyen Palms and 
in the Riverside and San Jacinto quadrangles by Mr. George H. 
Herrold. 
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SAN PEDRO TO LOS ANGELES ALONG SOUTHERN PACIFIC COMPANY'S TRACKS. 

San Pedro; smooth place on projecting rock at brick wall of bank building. 
Trestle 504-D; nail on cap of northeast bulkhead bent of, about 1t miles 

north of San Pedro ...............•...................••••...•........ 
Trestle 503-D; spike in cap of northeast bulkhead bent of, t mile south of 

·wilmington and 2 miles north of San Pedro ...•......................• 
·wilmington; 152 feet to nortbeast corner of railroad water tank and 153 

feet to southwest corner of depot; iron post marked "7" .............• 
Thena.rd Junction; about 100 feet west of station sign and 1 foot from 

telegraph pole; iron post marked "33" ............................... . 
Trestle 500-A; on railroad spike in cap of south west corner of bulkhead 

bent of, abont 1£- miles west of Thenard Junction ..................... . 
T1·est le 498-C; on railroad spike in cap of bulkhead lJent in south west 

corner of, about i of a mile south of Cerritos station ...••.............. 
Cerritos; corner of Dominquez and Railroad avenues, 1 foot from corner 

fence of railroad right of way and 96 feet from southwest corner of rail-
road building; iron postmarked "32" ................................ . 

Dominguez, California; about 60 feet north of station; on railroad spike 
in bulk4ead cap on sontheast corner of trestle 496-A .................. . 

Compton; 1 foot from fence in front of railroad depot, 88 feet from north
east. corner of depot building and 30 feet from north post of gate to R. 
Barker's resitlence front.ing depot; iron 11ost marked "67" .••.•........ 

Trestle 493-B; on spike in bulkhead cap on northwest end of, about It 
miltS north of Compton .............................................. . 

Florence; between depot building and small outhouse, 39 feet from south
west ccrner of depot building anu 5 feet from htrge palm tree; iron post 
marked" 1~~6" .•....................................................... 

Florence post-office; at .J. H. Dncber's store, wire nail in platform of pub-
lic scales, 6 inches south from standard of scales ....................... . 

Vernomlale; a bon t 1 mile south of, and± mile south of crossing of South
ern PaciHc Railroad and Southern California Railroad, on eucalyptus 
stump 20 inches in diameter and near track .•.....••......•........•••. 

LOS ANGELES. 

Feet. 
22.34: 

4.76 

5.03 

6.515 

32.607 

20.72 

28.35 

31.503 

55 

66.638 

74.46 

135.652 

154.58 

177.26 

Southwest corner of Seventh and Alameda streets, on top of fire plug.... 246. 86 
Arcade depot; 3 inches north of center post of northwest tower of; copper 

plug set in asphaltum marketl "236" . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255.679 
Post-office building; in north stone buttress of main entrance to, on Main 

street, between Winston and Fifth streets; bronze ta.blet m::trked 
'' ~70 " ..•..•• -.. • • . • • • . • • • . • • • • • • • • • . . • • . . . • • • • . • • • • • • . . . • . . . . • . • . • • • • 270. 119 

City Hall building; on Broaclway, about 3 feet above the northern steps to 
front entrance; bronze tablet mar keel "286"..................... .. . . . . 286.133 

County courthouse; in granite buttress of, right baud of main steps to 
building, which is at southeast corner of Broadway and Temple streets; 
bronze tablet marked". 338 "............. . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . 338. 023 

LOS AXGELES TO COLTOX, .AI,OXG SOU'fHERX PACIFIC COMPAXY'S TRACK. 

Naud Junction; in concrete in floor of waiting room, alley at, 4 inches 
from side of baggage room and 8 inches from edge of concrete nearest 
railroatl track; copper bolt markecl "282"....... . . . . . . . . . . . . . . . . . . . . . . 282.233 

Los Angeles River; southwest corner of railroad bridge at, in concrete 
pier; copper bolt marketl " 29-1" ........................... -.. . . . . . . . . 294. 090 

East Lake Inn; in concrete, at top of foundation of, on northeast corner 
of Eai;t]ake avenue a:1d )fission road, on south side of building and 1.2 
feet from steps; bronze tablet marked "333"........ . . . • . . . . . . . . . . . . . . 332. 891 
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Aurant station, about! mile wes_t of, in top step of brick culvert on west 
side of railroad; copper bolt marked "399" .......................... . 

Shorb station; on south side of railroad yard at, 99.5 feet southeast from 
corner of depot and 55 feet west of signal-tower building; iron post 
marked "464" ....................................................... . 

Alhambra station; in west corner of railroad park at; iron post markecl 

' ' 456 " - - - - - . . - - - - - . - - - - . - - . - - - - - . - - - - .. - - - - . - - - - - . -- - - -.. - - - - . - - - - .... 
Trestle 490-B, nail in cap of northeast bulkhead of; about! mile east of 

Alhambra station .................................................... . 
San Gabriel; 85.6 feet from northeast corner of depot building, 94.9 feet 

from northwest corner of depot builcling.and 7.1 feet west from post on 
which is a rain gage; iron post marked "415" ....................... .. 

Savannah; 1 foot from fence south of depot and 75.9 feet from southeast 
corner of depot; iron post marked "300" ............................ .. 

Savannah; in ·western Union Telegraph pole, 73.3 feet north of depot; 
bronze tablet marked "292" ........................................ .. 

Bassett, t mile west of; on railroad spike north side of east bulkhead of 
bridge ............................................................... . 

Bassett; south of depot, 86.7 feet from west end of platform to and 107.7 
feet from southwest corner of depot; iron post marked "295" ........ . 

Trestle 500-C; on first bolt on outside stringer west end of and north side 
of trestle, about 1 mile west of Puente station . . . . . . ................ . 

Puente; 18 feet west of turnstile in fence north of depot and 125 feet north 
of east eml ofplatform; iron post marked ''331" .................... .. 

Puente warehouse; 1.4 feet from northwest corner of and 1.2 feet below 
brick foundation of; bronze tablet marked "331" .................... . 

Trestle 504-B; nail in cap on northeast bulkhead of .................... . 
Trestle 505-A; railroad spike in cap on northeast side ~f east end of, 2t 

miles west of Lemon station ......................................... . 
Lemon station; 1 mile west of, on nail in plng 1 foot from fence on north 

of track ............................................................. . 
Trestle 507-B; on railroad spike in cap of east bulkheacl bent, on north-

east corner of, about t mile west of Lemon station .................... . 
Lemon station; in southeast corner of fence of railroad reservation and 

113.2 feet from southwest corner of depot; iron post marked "519" .... 
Trestle 508-E; bridge over Spadra Creek; on north side of west bulk-

head of, on bolt in cap, about 1 mile east of Lemon ........ _ ......... .. 
Trestle 509-C; ra.ilroad spike in cap on northeast side of east bent of ... . 
Trestle 510-A; on bolt on north west bulkhead cap of, opposite milepost 510 

and about 1t miles west of Spadra .................................... . 
S padra; 122.4 feet from north 'vest corner of depot; iron post marl.:ed "711". 
Cattle guard 513-B; spike in west post of northwest corner of~ about 1-! 

miles west of Pomona .......... · ...................................... . 
Pomona; 55 feet from depot near telegraph pole near park hedge; iron 

post marked "861" .................................................. . 
Pomona; in Odd Fellows building, corner Second and Ellen streets, on 

Ellen street side, 11.6 feet from Second street corner, in third course from 
window and 8t courses from sidewalk; bronze tablet marked "854" .. __ 

Pomona; J. H. Graber building, corner ra.ilroad reservation and Gordon 
street, northwest corner of Gordon street, four rows from corner, seven 
courses from sidewalk; bronze tablet marked "861 " .................. . 

Pom<•mt .Jm1ction; railroad bench mark on l)lock near telegraph pole oppo-
site, near northwest corner First and Reservoir streets ............. ·--· 

Trest.le C; on spike in cap of northeast bulkhead of~ near milepost 517 and 
300 feet east of connty line between Los Angeles County and San Ber-
nardino County ...................................... _ ...... _ ........ . 

383 

Feet. 

398.726 

463.825 

456.047 

415.13 

415.493 

300. 160 

291.916 

287.43 

295.040 

304.43 

331.245 

331.245 
394.40 

433.42 

489.80 

513.88 

519.379 

571.38 
616.48 

637.70 
711.398 

819.94 

861.138 

854.469 

861. 392 

883.49 

908.74 
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Trestle 517-E; on railroad spike in cap of northeast bulkhead bent on. __ 
Ontado; in grass plat in front of depot, 79.2 feet south of southwest corner 

of depot; iron post· mar ked "986 '' ........ __ ·. _ .... _ ..... _. _ ........ _ .. 
Ontario; in sonthwest corner of Southern Pacific Hotel, seventh course 

from sidewalk and two courses from doorway on west si<.le of building; 
bronze tn,blet mar ked "992" _ ........... _ ............. __ .. _ .. _ .. __ . _ .. 

Ontario; in northwest corner of lHtnk building situated on the corner of 
Main and--- avenues, second course from steps, eight courses above 

. sidewalk; bronze tablet marked "987;' .........•.................. ___ _ 
Cattle guard 522-B; on nail in bulkhead phtnk on northeast corner of; 

about lt miles east of Ontario ................... ____ ................. . 
Trestle 523-B; bolt on cap of bulkhead near 523~·-mile J)OSt ............. . 
Trestle 524-A; on railroad spike in cap of east l)ent on northeast bulkhead 

bent of, t mile west of Cucamonga .... -- ........................ ------
Cucamonga; in depot park at, 45.1 feet from southeast corner of depot and 

2.6 feet from telegraph pole; iron post marked "958 " ................. . 
Rochester; ship spike in telegraph pole on nort.h of track, 50 feet from 

center, about-45 feet east of center of road rnuning north and south .... 
Trestle 527-B; iron pin driven to surface of cap of northeast bulkhead of, 

about! mile east of Rochester .... ---- .......... ---- .............. ·---
Trestle 527-C; on raihoacl spike on cap on northeast corner of, abont i 

mile west of South Etiwanda .............. ---- ................ ·----·. 
South ~ti n~anda; 58.6 feet south of center of wagon road and 2.6 feet west 

of telegraph pole; iron post marketl "!"!81 " ......... _ ..... _ ........... . 
Trestle 528-A; railroad spike :in cap northeast corner of ............ · ..... . 
Declez station; railroad Rpike in telegraph pole, 75 feet northeast of and 

Feet. 
928.76 

"985.675 

991. 615 

987.130 

971.25 
949.93 

951.37 

957.856 

979.97 

983.07 

978.94 

9~1. 434 
992.28 

51 feet northeast of railroad stake, mar ked "3600" ......... _ ....... _.. . 1, 018. 44 
Sansavain; on so nth side <?f railroad track and 231 feet from southwest 

corner of depot bnilding near fence; :iron post marked "1063" ......... 1, 062.538 
Telegraph pole marked "533," railroad spike in; 50 feet south of center of 

track and about 1-§- miles east of Sansavain station .... _ ...... _ ....... _ 1, 103. 49 
Telegraph pole marke1l "534," on railroad spike in; on sonth side of track, 

pole whitewashecl ·}its length, about i mile west of Bloomington sta-
tion .......... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 101. 71 

Telegraph pole marked '' 535," on railroad spike in; on south side of rail-
road track and 2,100 feet west from Bloomington ...................... 1, 096.38 

Bloomington; south side of railroad track, 87.9 feet from southeast cor-
ner of depot., 2.2 feet from telegraph pole a!lll 7 feet from center of wagon 
road; iron post marked "1090" ..................................... _.. 1, 089. 579 

Bloomington; in brick building at post-office, in sixth course of brick 
above fouuda~ion and seconcl course from southeast corner of building 
owned and occupied by \V. H. H. Easton, southwest corner of Orchard 
and Commercial streets; bronze tablet marked t• 1098" ............. _ .. 1, 098.441 

Telegraph pole marked '' 536~:, on railroad spike in; on so nth side of rail-
road track, 50 feet from center of track an(l ! mile east of Bloomington 
station ........ - .. -........ -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 069. 88 

Telegraph 1)ole marked "537 ", on railroad spike in; 011 south side of rail-
road track, 2.7 miles west of Colton ................................... 1, 051. 31 

Telegraph pole marked "538", 011 railroad spike in; on south side of rail-
road track, i mile west of cement works and 1.7 miles west of Colton .. 1, 033.38 

Cement Company's storehouse; in wall on north side of, 3.4 feet from east 
corner, 0. 7 foot from top of foundation, 35.8 feet from center of track, 
and lt miles west of Colton; bronze tablet marked ''1006" ............ 1, 005.965 

Colton; in corner of brick building at Transcontinental Hotel, in third 
course aboYe top of corner post and in center of brick laid horizontally; 
bronze tablet marked "978" .........•........••............... _.. . . . • 978. 373 
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COLTON TO VICINITY OF P.ALlii SPRINGS ALONG SOUTHERN PACIFIC COMPANY'S TR.ACK. 
Feet. 

Colton; in the front waH at southwest corner of Transcontinental Hotel; 
bronze tablet mar ked "978" ......................••.................. 978.373 

Trestle No. 540-U; southwest corner of, tack in bulkhead board . • . . . . . . . . 954. 42 
Cattle guard No. 541-K; tack in south end of east bulkhead board at east 

side of road crossing ..•............................................... 992.2 
Mound City station platform; hub and tack 2 feet east of west end of 

steps . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 060: 8 
Mound City; northeast corner of reservoir wall east of depot; copper bolt 

marked "1079 " ....... · . . . • • • . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . 1, 079. 080 
Cattle guard No. 544-D; tack in north end of east bulkhead board ...••.. 1, 149. 2 
Redlands Junction depot; wire nail in walk at southwest corner of build-

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • • • • . . . . . . . . . . . . • . . . 1, 192. 75 
Redlands Junction; east of depot on west ·Side of county road and south 

line of Southern Pacific Railroad's right of way; iron post marked 
"1201"------- -.-- .. --- ..... --- ...... -- ..•. ---.- -- .. -- ... -- ... - .. -.-.-. 1, 200. 971 

Brookside; west of siding, west side of county road, at southeast corner 
of Brookside vineyard; iron post marked "1301"...... . . . . . . . . . . . . . • • • 1, 300. 997 

Culvert No. 547-F; tack in northwest corner in 6 by 6 inch timber ...•••• 1, 374.22 
Culvert No. 548-L; tack in north end of west timber ............•...•... 1, 450. 83 
County line; base of post . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . 1, 534. 8 
Trestle No. 551-A, opposite Moreno road; tack in north end of east bulkhead 

board . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 1, 629. 1 
Trestle No. 552-A; wire nail in north end of west bulkhead. . . . • . . . . . . . . . 1, ·730. 1 
El Casco, east of; wire nail in south end of east bulkhead board trestle 

No. 554-A .........•.............•......• ~. . . . . . . . . . . . . . . . . . . . • . . . . . . . . 1, 870. 9 
San Timotes district school; north west corner of grounds; iron post 

marked "1910 ". . . . • . . . . . • • • . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 1, 910. 328 
Road crossing; wire nail in 2 by 4 inch post at southwest corner of culvert 

south of track . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . • • • . . . . 2, 041. 9 
Milepost 557, between El Casco and Alexis; tack in top of .....•......... 2, 107. 5 
Alexis siding; tack in north end of bottom step at northeast corner of 

station platform . . . • . . . . • • • . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . • . . • 2, 195. 2 
Milepost 559, 1 mile east of Alexis; tack in top of post . • . . . . . . • • . . . . • • . . 2, 271. 1 
Township line between '1'. 3 S., R. 2 vV., and T. 3 S., R.1 W., north side of 

county road; iron post marked et 2297" . . . . . . . • . . . . . . . • • . . . . . . . . . . . • . • • 2, 296. 998 
Trestle 561-A; wire nail in south end of west bulkhead board ....•..•••• 2, 454. 2 
Beaumont; in the front wall at northwest corner of Gray's brick store and 

warehouse; bronzetabletmarked "2575" ........••..............••••• 2,575.059 
Milepost 563, wire nail in top of; post is i mile east of depot in Beaumont. 2, 581. 33 
Milepost 564, wire nail in top of ............ ~.. . . . • • . . . . • . . . . . . . . . • . • . . . • 2, 594. 63 
Milepost 565, wire nail in top of . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • • • 2, 564. 66 
Trestle No. 565-C; wire nail in south end of west bulkhead board ...••••• 2,529. 25 
San Bernardino Forest Reserve monument; 1.5 miles north of railroad, 2 

feet south of iron pipe filled with concrete on San Bernardino meridian, 
corner tps. 2 and 3 S.; iron post marked ''2710" ....................... 2. 710 

Trestle No. 566-A; wire nail in south end of east bulkhead board . . . . . . . . 2, 506. 6 
Banning, 2 miles west of; at road crossing; hub and tack 1.2 feet south of 

lookout post . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 2, 4 78. 3 
Mile post 568; wire nail in top of ........................••............. 2, 404. 5 
Banning; east side of Main street, south of track; tack in top of corner 

post to water box...... . . . . . . . . . . . . . . . • • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 2, 321. 3 
Banning; in the west wall at northwest corner of Frazer brick block, 

opposite Hotel Banning; bronze tablet marked "2330" ................ 2, 329. 94 
Trestle 570-A; 1 mile east of Banning; wire nail in northeast bulkhead 

post ...•......... _ ............•••...... _ . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . 2, 227. 7 
19.GEOL, PT 1--25 
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Trestle 570-H; wire nail in top of bulkhead post at northeast corner .... 2, 141 
Trestle No. 571-E; wire nail in north end of west bulkhead board ........ 2, 064.7 
Mile post 573; tack in top of . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 955. 1 
Mile post 574; tack in top of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 854. 2 
Cabayon; north of track in corner of stone-bordered walk 7 feet east of 

southeast corner of section-house grounds; iron post marked "1791" ... 1, 790.972 
Trestle 575-K; wire nail in top of bulkhead post at southeast corner ..... 1, 691. 0 
Trestle 577-D; 2t miles east of Cabayon, wire nail in north end of east 

bulkhead board ................................................ _. . . . . . l, 543. 3 
Township line between T. 3 S., R. 2 E., and T. 3 S., R. 3 E., east of road 

crossing on north side of Southern Pacific Railroad Company's right of 
way; iron post, m~trked "1442 " ....................................... 1, 441. 998 

Trestle 579-A; tack in north end of west bulkhead board ............. - _. 1, 348. 3 
Trestle 581-A; 2i miles west of vVhitewater siding, wire nail in south end 

of east bulkhead board ............................................... 1, 223. 9 
Trestle 582-A; wire nail in southeast corner of bulkhead board.... . . . . . . 1, 154. 89 
Whitewater siding; south of track at northeast corner of section-house 

grounds; iron post, mar ked "1130"...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 129. 986 
Trestle No. 583-F, over Whitewater River, 30 feet east of west end of; 

tack in guard raiL .................. ____ .................. ------ ...... 1, 105. fl 
Trestle No. 584-F; wire nail in northeast corner of bulkhead ............. 1, 039.9 

LOS ANGELES TO SANTA MONICA ALONG SOUTHERN PACIFIC COliiPANY'S TRACK. 

Clement Junction; at intersection of fence lines; iron post marked "220". 
University station; 1 foot west of telegraph pole and 65 feet south of 

southwest corner of depot; iron post m;trked "174" ................... . 
Cienega siding; at northwest corner of fence for cattle corral and 50 feet 

west of center of track; iron post marked-" 118" .........•..... _ ..... . 
Trestle 494-A; on bolt on guard rail on southeast corner of. ............. . 
Ivy station; in southwest corner of fence of cattle guard at road crossing, 

150 feet northwest of depot building; iron post marked "103" ....... . 
Palms; in front brick wall at northwest corner of warehouse, fifth course 

of bricks above water table and in center of second course of bricks from 
north end of; bronze tablet marked" 126" ........................... . 

Home ,junction; on east side of track near fence, about 80 feet east from 
center of railroad building and 48 feet from center of track; iron post 
marked '' 165 '' ....................................................... . 

Home junction; t mile east of, railroad spike on brace post of fence oppo-
site house ................ __ .......•................................... 

Santa Monica; one mile west of, on railroad spike on cattle guard at road 
crossing ..........•................................................... 

Tunnel, west end of; on railroad spike of first bent, old railroad bench 
mark marked "B~:l " ................................................. . 

Santa Monica; in brick wall of brick building used as bank on northeast 
corner of Oregon and Third streets; bronze tablet marked "79" ...... . 

Santa Monica; 1ruile so nth of Long Wharf, on nail in 2 by 3 inch post 115 
feet south of box 502 D ............................. _ ................. . 

'l'rest.le 503-C; on bolt in southeast end of south bulkhead cap at Santa 
Monica Canyon ..... ---- .................... ---- .............. --------

Santa ~Ionica; in concrete floor of railroad turntable foundation, 3.2 feet 
north of center of turntable, and 6 inches west of center of track at end 
of Long ·wharf; copper bolt marked "17 " .......... _ ................. . 

LOS ANGELES TO SAN FERNANDO ALONG 80UTHERN PACIFIC CO)IPL"\"'Y'S TRACK 

Los Angeles; in the front wall of brick warehouse known as Junction 
'Varehouse, at junction of San Fernando and Olympia streets; bronze 

219.97 

174.351 

118.334 
90.79 

102.58 

126.209 

164.623 

167.65 

110.59 

33.34 

78.599 

15.17 

24.73 

16.624 

tablet marked" 306" ..• ... .. .... ... . .... ........ ... . . . .... ... ... ...... 305.903 
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Los Angeles; in northeast granite post of 'Vagon • Road bridge over Los 
Angeles River at Buena Vista street, second bent from south end of 
bridge, 12 feet from track of Southern Pacific Railroad, 18 feet from Cal
ifornia Southern Railroad, t mile north of River station; copper bolt 
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marked "314" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 314. 046 
Los Angeles River; on spike in cap of northeast corner of bridge marked 

"481-E," 1 mile north of River station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 326. 68 
Trestle 480-A; northeast corner of, on railroad spike in cap at railroad sta-

tion 958+31, 2 miles. north of River station........................... 366.51 
Trestle 4 79-B; on northeast corner of, on railroad spike in cap of bulkhead 

bent, 3 miles north of River station.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372. 56 
Tropico; on railroad spike in telegraph pole 200 feet northwest of depot 

building.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 430. 91 
Tropico; 1.5 feet from northwest corner of fence around garden 200 feet 

north of depot building; iron post marked "432 "...... . . . . . . . . . . . . . . . . 431. 769 
Trestle 4 76-C; in bulkhead cap northeast corner of, on railroad spike 1t 

miles north of Tropico . . . . . . . . . . . . . . . . . • . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . 459. 27 
Trestle 476-A; in cap on northeast corner of; on railroad spike t mile 

south of West Glendale ................. ---- .......... ----............ 464.23 
West Glendale; cross cut on stone coping near southwest corner of brick 

building of \-Vest Glendale \-Vinery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 468. 67 
Burbank; 1 mile south of, on railroad spike in telegraph pole painted 

w bite, and 140 feet from road crossing; post mar ked "4 7 4" . . . . . . . . . . . . 522. 61 
Burbank; on west side of railroad track, 51 feet from center of track and 

117 feet north west from north west corner of depot building; iron post 
marked "563". ... . . . ....... .. . .. . . .. . . . . .. . . . . ... . .. . ... ... . ... . . .. .. . . 562.798 

Trestle 472-B; on railroad spike in cap at northeast cornerof,tmilenorth 
of Burbank .......................... _ ..................•... __ ... _.... 582. 24 

Telegraph pole 472; on railroad spike in, 1t miles northwest of Burbank. 620.72 
Telegraph pole 471; railroad spike in, about 2.Z miles northwest of Bur-

bank, on west side of track and 50 feet from center of track ...... ~.... 681. 57 
Telegraph pole 470; on milroad spike in, about 800 feet south of Dundee 

~tation.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 746. 48 
Dundee; near post-office building, 12.2 feet from northeast corner of 

building and 4.2 feet from eucalyptus tree and 600 feet west of railroad 
station; iron post marked "760". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 759. 508 

Trestle 469-A; on northeast corner of, on 40-penny wire nail in north bulk-
head cap.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 790. 91 

Telegraph pole 469; on railroad spike in; about 450 feet south of Roscoe 
station.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 807. 91 

Trestle 468-A; on railroad spike in cap of north bulkhead of, 1,500 feet 
northwest of Roscoe station ................... ~-...................... 825.62 

Trestle 467-B; on railroad spike in bulkhead cap northeast end of, about 
400 feet north of pole marked "468"....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 861. 19 

Trestle 466-A across 'l'ejunga Creek; on railroad spike in cap of northwest 
bulkhead bent of, 2 miles south of Pacoima station...... . . . . . . . . . . . . . . 909. 75 

Trestle 465-B; on railroad spike in bulkhead cap, southwest corner of... · 915.11 
Milepost 465; t mile north of, on railroad spike in railroad signpost at 

road crossing . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 953. 78 
Pacoima; at corner of fence, 165 feet northwest of northwest corner of 

brick depot building; iron post marked "1013 "...... . . . . . . . . . . . . . . . . . 1, 012. 53 
Trestle 463-B; on northwest corner of, on railroad spike in cap of north 

bulkhead bent ......•................................................. 1,048.47 
Telegraph pole 463; on ship spike on north side of~ about 900 feet south of 

depot at Fernando, and at southeast corner of warehouse building ..... 1, 069. 84 
Fernando; i mile south of, on ship spike in railroad signpost at road 

crossing, 600 feet south of Pacoima Creek crossing ...................... 1, 041. 50 
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FROM FERNANDO EASTWARD ON ROAD UP TUJUNGA CANYON, VIA TUJUNGA SCHOOLHOUSE. 
Feet. 

Railroad crossing; 1t miles from, 8-penny wire nail in notch on mountain 
mahogapy tree, about 140 feet southwest of road .......... ·----- ...... 1, 061.84 

Allum ranch, on San Fernando grant; about 3t miles south of San Fer-
nando, on ship spike driven in post, 4 feet from top of, at southeast 
corner of 40-acre tract·----- ................ · .......................... 1,073.33 

Little Tujunga Creek; 250 feet west of descent to, on notch on scrub bush 
110 feet south of road.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 063. 1 

William Allan's house; 800 feet southwest of and 65 feet south of wagon 
road on nail in notch cut on sycamore tree 24 inches in diameter . . . . . . . 1, 054. 7 

Tujunga schoolhouse; 12 feet from north west corner of, on notch cut on 
pepper tree, about 5 miles southeast of Fernando .........•••.........• 1, 131. 227 

Summit of road; 35 feet south of, 8-penny wire nail on notch in scrub 
bush 8 inches in diameter, 6 miles southeast of Fernamlo.... . . . . . . . . . . 1, 185. 16 

Summit of road; about 600 feet east of; 40 feet south from corner of old 
orchard, 4 feet north of crooked tree and 20 feet from center of wagon 
road, in sec.lO,T. :t N., R. 14 vV.; iron post marked "1187'' ............ 1,187.237 

Point where road turns south to creek; on nail in notch cut on scrub b!JSh 
20 feet north from center of road 6i miles from Fernando ............ · ... 1, 201. 8 

Montevista; on road going south to, on notch cut in scrub bush "'t miles 
southeast from Fernando .............................................. 1, 269. 9 

Big Tujunga Canyon; 450 feet northeast of point where road starts up, on 
notch cut in cottonwood tree 24 inches in diameter, 100 feet north of 
road in canyon, and 8 miles from :Fernando ................. ~ . . .. .. .. .. 1, 299. 44 

Big Tujunga Canyon; t mile above m.outh of, on 8-penny wire nail in 
notch cut on cottonwood tree 20 inches in diameter, at foot of bluff on 
southeast side of canyon .............................................. 1, 328. 45 

Mrs. M.A. Johnson's; at southwest corner of house of, on 8-penny wire 
nail in notch cut on cottonwood tree 24 inches in diameter about 2 miles 
north of Montevista, on Big Tejunga River, 1t miles above mouth of 
canyon ............................................................... 1,400.337 

S. A. Johnson's house, 57 feet from northwest corner of; on 8-penny wire 
nail in notch cut in leaning sycamore tree 15 inches in diameter, 15 feet 
south of wagon road and about 3 miles north of Montevista ............ 1, 417.71 

S. A .• Johnson's house,! mile east of, 10 feet south of wagon road on town-
ship line, sec.1, T. 2 N., R. 13 W.; iron post marked" 1470" ............. 1, 470.298 

S. A. Johnson's house, 1-! miles east of; on 8-penny wire nail in notch cut 
on cottonwood tree 24 inches in diameter and 10 feet south of small ditch. 1, 491.10 

Barclay's dam site, ! mile from gate to; on 8-penny wire nail in notch cut 
on willow tree 10 inches in diameter and 30 feet south of road .........• 1, 54:2.559 

Tunnel, t mile north of; on 8-penny wire nail in notch cut on cottonwood 
tree 15 inches in diameter, in center of group, near small summit north 
of crossing of Tejunga Creek ... _ ................. ~ ................... 1, 650. 24: 

Turn of road at creek crossing; on 8-penny wire nail in notch cut on cot-
ton wood tree 30 inches in diameter .......... _.. .. . . .. .. .. .. .. .. .. .. .. . 1, 679. 93 

Montevista, 5 miles east of; on nail in notch on cottonwood tree 12 inches 
in diameter, 15 feet south of road, 100 feet from creek crossing ......... 1, 747. 7:& 

Thomas Ely's ranch; on 8-penny wire nail in notch cut on live oak tree on 
summit near barbed-wire fence 4 miles northeast of Montevista ........ 1, 797.36 

Bee ranch; on 8-penny wire nail in notch cut on cottonwood tree, on first 
bench above creek to north of read, 4t miles northeast of Montevista .. 1, 807.34 

L. Fogel's cabin, 15 feet from northwest corner of; 8-penny wire nail on 
notch on live oak tree 12 inches in diameter about 6 miles northeast of 
Mon tevista .. . .. . .. .. .. .. .. .. .. .. .. . . . . .. .. . .. . .. .. .. .. .. .. . . .. . . . .. .. 1, 841. 34 
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Creek crossing on.brnshy :Bat, about 800 feet from; 6! miles northeast of 
Montevista, in face of rock 14- by 5 by 3 feet, 2.7 feet above surface of 
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. ground; bronze tablet marked "1888" .. ___ .... _ .... __ .... __ .. .. .. .. .. 1, 888. 145 
Hoyt's ranch; 300 feet northeast of, on 10-penny wire nail in notch cut on 

live oak tree 36 inches in diameter, 8 miles from Montevista ......... --. 1, 930.79 

ON TRAIL UP TUJUNGA CANYON. 

Hoyt's ranch; .! mile east of, on 10-penny wire nail in notch cut on live 
oak tree 16 inches in diameter, on end of point where creek turns to left, 
30 feet from trail up Big Tujunga River ...... _ ........ ___ ... ___ ....... 1, 983. 69 

Hoyt's ranch; lt miles east of, 15 feet to left of trail, on 8-penny wire nail 
· on notch cut on sycariwre tree 12 inches in diameter ... __ .. _____ ...... _ 2, 015. 74 
Hoyt's ranch; about 2 miles east of, on 8-penny wire nail in notch cut on 

live oak tree 30 inches in diameter and 35 feet south of trail .......... _ 2, 076. 33 
Hoyt's Ranch; 2! miles from, in rock at foot of slope, pine tree growing 

in rock; copper bolt marked "2115" .. ____ . ___ ... _____ .. ____ . ____ . ____ 2, 114. 815 
Hoyt's ranch; 4 miles northeast of, on 8-penny wire nail in notch cut on 

cottonwood tree 12 feet in diameter, 4 feet north of trail and opposite 
· point of rocks ........ ~- ..... --· ... -- .. ____ ... _ -----.--- _____ ... _. --· _ 2, 227.09 

Fox Creek; on south bank of creek 15 feet north of trail at, on 8-penny 
wire nail on notch cut on alder tree 12 inches in diameter. ___ ...... _. __ 2, 304. 77 

Branch Creek; 100 feet from small falls in, on 8-penny wire nail in notch 
· cut on root of sycamore tree 14 inches in diameter ______ .. __ .. _ ... __ .. _ 2, 367.73 

TRAIL OVER RIDGE TO JUNCTION OF MILL CREEK AND NORTH TUJUNGA CREEK • 

. Bowlder 7 by 5 by 3 feet, on trail where it is in sight of Big Tujunga, 
about 1,500 feet up ridge; copper bolt marked "2593" ... _ .. __ .... __ ... 2, 593.405 

Small summit, 1.1 miles on trail; in :Bat granite slab; copper bolt marked 
'' 3526" .. - - .. ---- ---- . -... ---- .. -. ' . -- .. - .. --- .. --. ---- -- .. ---- .. ----- 3, 525. 791 

Junction of North Fork and Mill creeks, t mile from; in granite bowlder 
12 feet north of trail; copper bolt marked "3935" . _ .. __ . _ . _ ....... __ .. 3, 934. 700 

Srimmit of ridge, 50 feet east of; in granite bowlder 2 by 1 feet; copper 
bolt marked "4398" .. __ ..... _ .. __ ............ __ ........ _________ ..... 4, 398. 079 

Summit of ridge; on 8-penny· wire nail in notch cut in stump of 8-inch 
chapparal bush south of :flag pole_ ....................... ____ .. . .. . .. .. 4, 407. 70 

Junction of Mill Creek and North Fork of Big 'l'ujunga; near trail from 
latter, in granite bowlder; copper bolt marked "3056" _. __ . -.- __ ... __ . _ 3, 055. 973 

ON TRAIL DOWN NORTH FORK TO JUNCTION WITH MAIN TUJUNGA. 

Verticall!.,alls, on North Fork, 35 feet in height; in ledge of rock on north 
side of creek, about 6 feet above water and 20 feet north of falls; bronze 
tablet marked "2879" ............ ______ .... _ ..... __ ... : .... ____ .. _ _ _ _ 2, 879. 228 

Falls where North Fork empties into Big Tujunga Creek, 40 feet south of; 
in granite bowlder 6 by 5 by 4 feet on north side of North Fork where 
drift log is lodged; copper bolt marked "2671" _ ..... __ .... _________ .. _ 2, 670.477 

TRAIL FROM JUNCTION OF NORTH TUJUNGA UP MILL CREEK. 

Old mill; on nail in notch cut on alder tree 24 inches in diameter on bank 
of creek near and 5 feet from line of upr.ight post ... ___ •... _ .. _ ... _____ 3, 441. 5 

Wagon road; 20 feet from end of, in rock on south bank of Mill Creek at 
point where trail goes over ridge to Big Tujunga Creek; copper bolt 
marked "3463 " .. _ ........ ___ .... - _ .............................. _ ... : 3, 463. 249 
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TRAIL FROM MILL CREEK ACROSS RIDGE AND UP BIG TUJUNGA TO TRAIL BETWEEN PINE 

FLATS AND MOUN'l' WILSON. 

Summit of ridge between Mill and Big Tujunga creeks; 6 feet south of 
Feet. 

trail, an 8-penny wire nail in manzanita plug ........................ _. 4, 291. 26 
Big Tujunga Creek; in bowlder 4 by 6 by 2 feet in bed of stream, 25 feet 

south of trail and 60 feet east of canyon where trail goes down from 
ridge from Mill Creek; oak stake driven in bank marked "B.M." and 
near dead willow tree in stream; copper bolt marked "3266" ..... ---·. 3, 265.566 

Big Tujunga Creek; an 8-penny wire nail in notch cut in cottonwood tree 
18 inches in diameter, near shed below old cabin, t mile east of where 
trail goes into Big'fujunga from Mill Creek-----·--------------------. 3, 308.82 

Alder Creek; in bed of~ at junction with Big Tujunga, in hole drilled in 
bowlder 8 by 8 by 12 feet; copper bolt marked "3415" --- ........ - ..... 3, 414.962 

Trail between Barley Flats and Mount 'Vilson, 40 feet east of; in face of 
granite ledge facing Tujunga River 60 feet east of pine tree 18 inches in 
diameter; bronze tablet marke,(l "4046" ...................•••......... 4, 045. 638 

ROAD UP llliLL CREEK ACROSS DIVIDE .AND DOWN .ALISO CANYON TO .ACTON. 

Mill Creek, end of road at, 2t miles north of; 10-penny cut nail in notch in 
leaning sycamore tree 18 inches in diameter, on east side of road ....... 3, 911. 35 

Divide between Mill Creek and Aliso Canyon; 10 feet east of road; iron 
· post mar ked '' 5030" ...... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 030. 464 

Junction of trail from east with road, 1,230 feet north from summit; nail 
in notch cut on chaparral bush ......... --- __ ._· __ ......... --.---.------ 4, 986.05 

Dump Canyon; at foot of grade at, nail in notch cut on double white oak 
tree on west side of road ...... ---------- .... ----------·--------------· 4, 531.34 

Smith's stamp mill, 250 feet east of; in bowlder 6 by 6 by 4 feet at junction 
of roads going up Dump aml 'fie canyons; copper bolt marked "4452 ". 4, 451. 598 

Doctor Smith's house, 120 feet west of; southeast corner of, on notch cut 
in cotton wood tree 24 inches in diameter, on east side of creek, 75 feet east 
of main road and 10 miles southeast of Acton .. __ . ____ . ____ . _. _. _ .. _ ... 4, 012. 2 

Acton; 7t miles southeast of, on notch on cottonwood tree 12 inches in 
diameter, 40 feet southeast of road at foot of long ridge ...• _._. __ . ____ . 3, 509. 7 

Big Tujunga mines and Jones's ranch, intersection of roads to; 18 feet south 
of sign board aud 6 miles east of Acton; iron post marked "3348" .. ___ . 3, 34 7. 651 

Stone house, 30 feet from northeast corner of, on big ridge 3 miles south of 
Acton; copper bolt marke(l "3021" ..... _ ......•.................. _ .... 3, 021. 201 

Aliso Canyon, mouth of; 1 foot west of signboard and 2 miles east of 
Acton; iron post marked "2829'' ---· --·- -----· .... ----·· ---------- .... 2, 829.211 

Acton; in brick wall southwest corner of hotel; bronze tablet marked 
"2700" . -.. - -. --.- . ----- -- - - - . ---- ... --- ... ----. --- - -- -- .. ---- --- - ---. 2, 700. 294: 

.ACTON TO FERNANDO ALONG SOUTHERN PACIFIC COMPANY'S TRACK .AND WAGON ROAD. 

Trestle 429-F; southwest corner of, railroad spike in cap of trestle ... ___ . 2, 520. 16 
Ravenna station; on east side of track, 58 feet east of door of office of 

depot building and 3.5 feet from gum tree; iron post marked "2468" ... 2, 467.685 
Trestle 431-0; on northeast corner of, railroad spike in north bulkhead 

cap . _ ..... _ .. _ . __ ... __ ..... _ .... _____ . __ .... __ .... __ .... __ ........ _ . . . 2, 322. 96 
Trestle 432-C; southeast corner of, on railroad spike in cap of bulkhead 

bent .......•........ _ .........•........................... -......... _. 2, 279. 88 
Trestle 433-D; 40 feet north of, on nail in notch cut on live oak tree 24 

inches in diameter------------·--------·.· ... ------ ____ ------------ ____ 2,214.43 
Trestle 434....:G; on northwest corner of, on railroad spike in cap of north 

bulkhead . _ •.... _. _____ . ___ ..... __ ... __ ...... _ .. _ .. _ .... ___ . __ . _ ...... 2, 127. 31 
Trestle 435-A; 60 feet north of, on nail in notch cut on live oak tree 2-l 

inches in diameter on north side of track and west side of small canyon. 2, 062.84 
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Steel bridge No.5, on concrete pier on bulkhead at northwest corner of; 

copper bolt marked "1913" ........................................ : ... 1, 913. 053 
Steel bridge No. 11; on concrete bulkhead pier of, in.Soledad Canyon, 11 

miles south of Acton; copper bolt marked "1822" .................. _ .. 1, 821.790 
Trestle 438-C; on northeast corner of, on railroad spike on north bulkhead. 

cap ......... __ ........................................ -.... . . . . . . . . . . . 1, 808. 81 
Lang's station; at north end of picket fence, 45 feet north of center of 

track, between hotel building and section house; iron post marked 

"1690" ------------ ------ ---- ---- ------ -------------- ---------- --- .. -. 1, 689. 827 
Trestle 440-K; on railroad spike on southwest corner of south bulkhead of, 

about 1! miles south of Lang's ..............................• _ ..... ~.. 1, 675. 06 
Trestle 442-D; south end of, on railroad spike on southwest corner of 

bulkhead .... __ .... __ .......................... -. . . . • . . . . . . . . . . . . . . . . . 1, 611. 08 
Trestle 442-J; on railroad spike on southwest corner of south bulkhead 

cap of . __ . _ ......................................... ~. . . . . . . . . . . . . . . . . 1, 552. 31 
Trestle 444-E; on 60-penny nail on southwest corner of south bulkhead 

cap of ... _ .........................................•. · ................. 1, 436. 09 
Trestle 446-A; on railroad spike on southwest corner of south bulkhead 

cap of .. _ ....................... · ............................... __ . _ . . . . 1, 400. 55 
Trestle 446-H; on railroad spike on southwest corner of south bulkhead 

cap of . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 392. 28 
Road over tunnel 4.6 feet from corner of sees. 24, 23, 13, and 15, T. 4 N., 

R. 15 \V., 15 feet from fence; iron post marked "1565" ..... _ ........... 1, 565. 006 
Trestle 448-E; on railroad spike at southwest corner of south bulkhead 

cap of ........ ~ ...... _ .... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 242. 97 
Trestle 449-G; on railroad spike southwest corner of south bulkbeacl 

cap of .......... ____ ................................................... 1,215.10 
Tunnel 25; 300 feet north of, on live oak tree 15 inches in diameter, in small 

canyon on south side of track ......... ---- ............................ 1, 187.2 
Saugus; 1R inches from north corner of pump bouse, 18 feet from center of 

track and 33 feet from south corner of depot building; iron post marked 
'' 1171" .. -.- ... -- .... - .......... -- .......... -- ... - .. --- - .· ... - ---. ---- - 1, 171. 097 

Trestle 453-A; on railroad spike in brace cap of south bulkhead wing, on 
south west corner of._ ........... _ .....••..........•••................. 1, 215. 25 

Newhall; between tree and telegraph pole 27 feet south of depot and 30 
feet from center of track; iron post marked '' 1273" .............. _... . 1, 272. 508 

Road over tunnel; on north side of, on sycamore tree 36 inches in diame-
ter, inside of fence at foot of steep grade over San Fernando Mountain, 
about 2 miles south of Newhall ................ -- ...................... 1, 417 

Road over tunnel; on oak tree 24 inches in diameter, west side of road, 
i mile north of summit and 400 feet south of Bronson's house .. __ ...... 1, 647.5 

Road over tunnel; San Fernando Pass, in east side of wall of thorough-
cut, 50 feet south of north end of cut and 4 feet above floor of road; 
bronze tablet marked "1799" ................................ _.. . .. . .. 1, 798. 637 

Road over tunnel; on sycamoretree 60 feet south of adobe house belong-
ing to L. C. Watson, t mile south of summit of pass and 30 feet west ()f 
road ... _ ........... __ ................. _ ................. _ .......... _.. 1, 549. 3 

San Fernando Tnnnel; i mile south of south end of, at south end of white 
fence at end of yard at sect.ion house; iron post marked "1417" .... _ .. 1, 416.63 

Tunnel Camp; on north bulkhead cap of trestle,! mile south of ......... 1, 337. 89 
Milepost 460, near; on rr:ilroad spike on southwest corner of south bulk-

head cap of trestle 1.80 feet long .. _. _ ... _ .......... _ ... __ ..... _.... . . . . 1, 230. 37 
Trestle 462-B; on railroad spike on northwest corner of north bulkhead 

cap ............ __ ................. _ .......... _ ....................... _... 1, 081. 33 
San .Fernando; in southeast corner of brick wall of McClay & McClay 

·co.'s building on J olmson street; bronze tablet marked "1066" ........ 1, 065. 997 



392 APPENDIX TO DIRECTOR'S REPORT. 

AGUA DULSE CANYON. 
Feet. 

J. M. Talbot's house, 1i miles west of; 2 feet south of southeast corner of 
ado be house; iron post mar ked "2258" .. ". . . . • . . . . . . . . . . . . . . . • • . . • • • . . 2, 257. 84:0 

MINT CANYON. 

Railroad line in Soledad Canyon, 2 miles north of; in flat rock 12 by 12 
by 8 inches on side of hill, about 30 feet north of spring; copper bolt 
marked "1556" ....................................................... 1, 555. 911 

Mouth of canyon, 3 miles from; nail in notch cut on sycamore tree 24 inches 
in diameter on west side of road, 100 feet west of road in creek.... . . . . . 1, 698. 86 

W. H. Thomas's cabin, at northwest corner of, in sec. 2, T. 5 N., R. 15 vV., 
4! miles from mouth of canyon; iron post mar ked "1778 ".... . .. • • . . .. . 1, 778. 121 

MOUTH OF ALISO CANYON, ALONG SOU'I'HERN PACIFIC COMPANY'S TRACKS TO UNA LAKE, 

THENCE EASTWARD, BY WAGON ROAD, THROUGH EAST PALMDALE TO LITTLE ROCK. 

Telegraph post 424,150 feet south of; ship spike in signboard at road cross-
ing on north side of road, 3 miles north of Acton ...................... 2, 967.6 

Trestle No. 422-E; driftbolt in southwest corner of west bulkhead cap of, 
5 miles north of Acton ................................................ 3, 090.87 

Trestle 422-B; driftbolt in wing brace cap at southeast corner of south 
end of, 1 mile south of Vincent and 300 feet south of road crossing ...... 3, 147. 71 

Vincent, 500 feet north of depot, in corner of jog of fence, and 500 feet west 
of center line of sec. 22, T. 5 N., R.12 ,V.; iron post marked "3219" .· ... 3, 218.679 

Vincent, 1 mile north of; on 8-penny wire nail in top of southwest corner 
of dra.in box 420-A . . . . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . 3, 088. 35 

Trestle 419-A; on drift bolt on northwest corner of north bulkhead cap of, 
2 miles north of Vincent ... ___ .................. ---· •................. 2, 983.88 

Canal under railroad track; on head of bolt in cap of north bulkhead on 
northeast corner of trestle over, 3! miles north of Vincent ............. 2, 848. 32 

Harold, 300 feet east of; on stake near signpost marked "West Palmdale 
2 miles" . . . . . . . . . . . . . . . . . . . . . • . . . . • • • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 2, 821. 5 

Telegraph pole marked "417;" on railroad spike in, on west side of rail-
road, t mile north of Harold . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . 2, 803. 11 

Una Lake, 15 feet southeast from southeast corner of bunk house of South 
Antelope Valley Irrigation Company, on lot 8, sec. 3, 1'. 5 N., R. 12 W.; 
iron post marked "2820" .......•...............•.....•.... _... . • . • • . • . 2, 819. 692 

East Palmdale, l mile south of; in corner of fence, 40 feet north of center 
of road to Little Rock from East Palmdale in sec. 6, T. 6 N., R. 11 W., 
450 feet northwest of section corner; iron post marked "2682" ......... 2, 681.559 

Northeast corner of sec. 4, T. 5 N., R. 11 W., t mile east of; on nail in plug 
4- inches from corner post of fence on south side of road from East Palm-
dale to Little Rock, and 2! miles from Little Rock ....•.....•...... _... 2, 696. 18 

Little Rock, 1 mile west of; on nail in notch cut in palm tree 10 inches in 
diameter at junction of roads from East Palmdale to Little Rock and 
Foothills road . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 820. 85 

Little Rock, inside of fence of Chaplin ranc-h, east side of road, 5-! feet 
east from post-office building and 25 feet east of t corner on west side of 
sec. 13, T. 5 N., R. 11 \V.; iron }lOSt marked ''2910" .................... 2, 910.169 

Strawberry Peak, triangulation station "Lucas;" about 2 miles north- · 
west from San Gabriel Peak; trail from Tejunga Canyon to Switzer's 
camp passes over west end of Peak in rock on highest point; elevation 
determined by vertical angles; copper bolt marked "VA 6150".... . . . . 6, 150 

Fernando triangulation station, a point 4.72 miles southeast of and 5 miles 
southwest of Iron Point; in rock on highest point, around which is 
built a mound of stone 6 feet at base and 5 feet in height; elevation 
determined by vertical angles; copper bolt marked "VA 2974" ...•...• 2, 974: 
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COLTON TO RI\'"ERSIDE, ALONG LINE OF MOTOR RAILROAD. 

Colton, 1 mile south of; on railroad spike in top of bottom plank of cattle 
guard ...................... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 922. 89 

Santa Anna River; on railroad spike in northeast corner of east bulkhead 
bent cap 1i miles south of Colton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 916. 75 

Milepost 542, 600 feet south of; on northwest corner of top of coping of 
stone arch over drainpipe on north side of track....... . . . . . . . . . . . . . . . . 946. 32 

·Telegraph pole marked 544 ;· on railroad spike in, on west side of railroad 
2 miles north of Riverside Junction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 977. 46 

Telegraph pole marked 545; on railroad spike in, on left side of track 1 
mile north of;Ri verside Junction.... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 936. 05 

Telegraph pole marked 546; on railroad spike in, 100 feet west of corner 
of Massachusetts and Kansas avenues, near Riverside Junction......... 890.46 

Riverside; in alcove on the right of main entrance to Loving Opera House, 
4 feet above the sidewalk and 2.9 feet above copper bolt corresponding 
to official city datum, elevation of which datum, as obtained from city 
engineers, is 848.777; bronze tablet marked "851 ". • • . • . . . . . . . . . . . . . . . . 850. 753 

COLTON TO SAN BERNARDINO, ALONG LINE OF MOTOR RAILROAD. 

Colton,-! mile northeast of; on railroad spike on cap of northeast bulkhead 
bent of northeast corner of trestle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 985. 99 

Lyle Creek; in northeast cylinder on east side of wagon road bridge over, 
1 mile west of San Bernardino; copper bolt mar ked '' 1007 ''...... . . . .. . . 1, 006. 786 

San Bernardino; in stone on northeast corner of court-house building; 
bronze tablet marked "1048" ......................................... 1,047. 758 

RIVERSIDE, VIA WAGON ROAD, TO BOX SPRING. 

Riverside, Santa :Fe depot; wire nail between corner curbstone and con-
crete of sidewalk, north corner of Eighth street and Pachappa avenue.. 875. 23 

Riverside, south side of Eighth street; nail in root of fifth pepper tree west 
of Kansas a venue . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 919. 7 4 

Riverside, corner of Eighth street and Iowa avenue; tack in top of north 
wall of brick well of Gage irrigation system . . . . . . . . . . . . . . . . . . . . . . . . . . 996. 8 

Gage Canal at Eighth street, in concrete bulkhead north of bridge; cop-
per bolt marked "1019 '' ............................................... 1, 019.021 

Box Spring grade; top of pipe culvert, projecting 1 inch from masonry on 
south side of road . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 041. 225 

Box Spring grade; hnb and tack, north bank of road at sharp turn, 1.8 
miles from canal crossing.... . . . . . . . . .. . . . . . . . . . . .. .. . • .. .. .. . • . . . . . .. . 1, 332. 3 

Box Spring grade; tack in top of second post east of end of north railing 
at fill. . . • . . . . . . . . . . . . . . . . . . . . . . . . ...............• _ • . . . . . . . . . . . . . . . . . . . 1, 384 

Box Spring grade; bub and tack between road and bowlder on north side, 
where road forks to Box Spring : ...................................... 1, 469 

Box Spring road crossing, north of; hub and tack 9 feet east of railroad 
track . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 536. 3 

Box Spring station, near crossing of Box Spring grade and railroad, 65 feet 
west of track, 30 feet west of road; iron post marked '' 1539" .......... 1, 539. 264: 

BOX SPRING, VIA SOUTHERN CALIFORNIA RAILWAY TRACK AND HIGHGROVE, TO RIVERSIDE. 

Box Spring; bub and tack 2.5 feet east of whistling post, t mile north of 
spring ................................ ·..•... . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 431. 8 

Box Spring; hub and tack 3.5 feet east of rail on prolongation of center 
line of Eighth street .................................................. 1, 235 

Box Spring, t mile south of Blaine street; hub and tack 3 feet east of look-
out post at road crossing ............................................. ~ 1, 114. 8 

Trestle No. 2; Gage Canal crossing ; nail in top of pile . . . . • . . . . • . . . • • . • . 1, 022. 7 
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Southern Pacific motor crossing; top of rail.._ ......................... . 
Higbgrove, 1 mile south of; nail in 6 by 14 inch timber of open culvert 

north of road, 1.5 feet east of raiL ................................. _ .. 
Higbgrove depot; nail in 12 by 12 inch foot block, under south column of 

east bent to water tank tower ....................................... . 
Higbgrove; depot park south end of diamond-shaped lawn; iron post 

marked "945" ............ _ .......................................... -
Iowa avenue crossing, top of raiL ......................................• 
Highgrove station, 1.4 miles southwest of; trestle No.9, nail in east end 

of south floor beam ........•..•..•.................................... 
Riverl'lide, north of; motor crossing, hub and tack 3 feet east of telegraph 

pole, east of Southern Pacific track and west of Southern California 
track ....••.................................••.......•.•••••••... - .... 

BOX SPRING TO LAKE VIEW. 

Box Spring, north of siding; 65 feet west of Southern California Railway 
track and 30 feet west of road at crossing of Box Spring grade and mil-

Feet. 
966.4 

955.08 

94:3.80 

944.681 
926.-2 

890.47 

878.7 

road; ir.on post marked "1539" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 539. 264 
Box Spring, 1.4 miles east of, 6 feet north of Moreno road; hub and tack. 1, 557.8 
Moreno road; summit ..........................•.•.......... -.... - ...... 1, 598.3 
Bear Valley flume; tack in top of well to cut-off valve, under lid ........ 1, 593. 3 
Alessandro boulevard and Heacock street; tack in northwest corner post. 1, 565.4 
Alessandro boulevard and Heacock street, at northeast corner of street, 

between T. 3 S., R. 3 vV., and T. 3 S., R. 4 W.; iron post marked" 1565 ". 1, 564.652 
Amanda post-office, opposite; hub and tack 8 inches north of guide post .. 1, 565. 4 
Lassel street and Alessandro boulevard; tack in southwest corner post ... 1,.585. 9 
Summit, Alessandro boulevard .......................................... 1, 610. 5 
Nason street on Alessandro boulevard, first telegraph pole east of; hub 

and tack ........... ____ .......•........... _ ......................... 1,587.4 
Petitt street and Alessandro boulevard, southwest corner of; wire nail in 

root of Eucalyptus tree .. ___ .......................................... 1, 588. 9 
Moreno schoolhouse; tack in north end of bottom step, west entrance to. 1, 609.6 
Moreno, in front wall of brick store, southeast corner of streets; bronze 

tablet marked "1600" ................... -- .. _ ........................ 1, 599. 796 
Moreno, 1mile southeast of; circle chiseled on rock at south side of road 

at point of hill ........................ -..... . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 581. 6 
San .Jacinto road, 2 miles southeast of Moreno; hub and tack 2t feet east 

of end post in south line of fence road ..........................•...... 1, 492. 2 
Lake Bottom and Colony Heights road forks; hub and tack ............. 1, 448. 9 
Lake Bottom road, 35 feet west of; circle chiseled on rock 3t feet high at 

east point of hill .......... _ .......................................... 1, 429. 3 
Lake Bottom road, 50 feet west of; in granite bowlder 2 feet high, 12 by 5 

feet, at east point of hill 3 miles north of Lakeview; copper bolt marked 
'' 14 30" .. - ... -. ---- . - - - -- . - - - .. -... -- -.. - ... - -- -- . - - --- -.- •... -- .... - . 1, 429. 97 

San Jacinto River bridge, north end of; tack in guard raiL .............. 1, 424.2 
Lake'"iew, 1! miles north of, at point of hill; bub and tack !:!5 feet west of 

road...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 426. 9 
Lakeview Hotel, northeast corner of porch; tack in guard post :flush with 

concrete walk ..•.... _ ....................... _ ..... _ . . . . . . . . . . . . . . . . . . 1, 449. 9 
Lakeview; northeast angle of lawn, public school grounds; iron post 

mar ked " 1468" ............. _ .............. _ .......•. _ . . . . . . . . . . . . . . . . 1, 468. 023 

LAKEVIEW 'l'O PERRIS. 

Lakeview, 1! miles west of; tack in top of 4 by 4 inch corner post 2 feet 
high, wire-net fenced olive grove ..... _ ....... _ .. _... . . . . . . . . . . . . . . . . . . 1, 443. 1 

Perris road; hub and tack at junction of old cross-country road and new 
county road 6 miles east of Perris .. _ .. __ ..... _ ..... _ ........ _ ........• 1, 452. 6 
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Feet. 
Perris road and Juniper :Flat road; hub and -tack at junction of. ......... 1, 4-67.4: 
Perris road culvert; tack in north end of west sleeper 3t miles east of 

Perris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 415 
San Jacinto River truss bndge; tack in west end of north stringer . . . . . . 1, 411. 97 
Perris, 1 mile east of; tack in sill of water flume north side of San Jacinto 

avenue, west of brick house ........................................... 1, 416.9 
Perris, Southern California Railway depot; copper tack in brick ledge in 

alcove north of arch entrance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 452. 45 
Perris, Santa Fe depot; south wall of brick corridor; bronze tablet marked 

"1456 "- ... -- .. -.-. --- ....••••.... -.- -....... ---- -.-. -.-. ---. -.- .. --.. 1' 455. 897 

PERRIS, VIA SOUTHERN CALIFORNIA RAILWAY TRACK TO BOX SPRING. 

Perris, 1 mile north of; hub and tack between track ancl vV. X. post ...•.. 1, 467.6 
Perris, 2:1- mtles north of; hnb and tack west of blazed telegraph pole .... 1, 477.7 
New Hampshire street crossing; top of raiL ..........................•.• 1,490 
Schneider School; hub and tack west of blazed telegraph pole east of rail-

way and north of road...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 498. 3 
Indian school, north of road to; hub and tack west side of blazed tele-

graph pole east of track ........•••................................... 1, 495. 8 
Val Verde; brick warehouse platform; tack in north end of sill.... . . . . . 1, 504. 2 
Val Verde; east wall of brick warehouse, 4t feet above ground; copper 

bolt marked "1509 n • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • 1, 509. 07 
Val Verde,! mile north of; hub and tack 3.8 feet east of rail, 6.5 feet north 

of road crossing ............................•......................... 1, 513. 3 
Alessandro, 1 mile south of; hub and tack 3 feet east of railway "Lookout" 

post-road crossing .........•..........•........... ~ . . . . . . . . . . .. . . . . . . . . 1,525. 6 
Alessanclro siding; tack in south end of west sill of warehouse .......•.. 1, 534.53 
Alessandro; depot platform; tack in northwes.t corner sill of ............ 1, 536. 48 
Alessandro, 1 mile north of; hub and tack 1.2 feet \Vest of blazed telegraph 

pole east side of track ................................................. 1,547. 07 
Trestle No.9; wire nail in northwest bulkhead pile ...................... 1, 524.3 
Box Spring sidmg; base of rail.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 1, 536. 1 

RIVERSIDE, VIA SOUTHERN CALIFORNIA RAILWAY TRACK, TO ARLINGTON._ 

Riverside, Fourteenth street; trestle N o.l6; wire nail in west end of south 
floor beam ........................................................... . 

Long trestle No. 17; wire nail in top of pile, north end of .............. . 
Mount Pacbapa, south of; hub and tack north of road crossing 2i feet 

east of W. X. post ...............•........•..•........... ; ........... ·..-
01wewood Cemetery; at canal crossing, t mile north of Pachapa siding; 

iron post mar ked " 863 " ............................................. . 
Washington street; tack in 6-inch timber of railroad culvert north of 

street crossing ..........................................•............. 
Casa Blanca, in southeast concrete foundation pier of depot platform, 1 

foot under ground, protected by covered tin cylinder 4 inches high; 
copper bolt marked "861" ............................................ . 

Jefferson street crossing; top of raH .................................... . 
Canal crossing; wire nail in top of abutment compression block sout1:1 

end of east truss, 1 mile southwest of Casa Blanca .............••..... 
Trestle No. 20; wire nail in south bulkhead board ...................... . 
Jackson street crossing; top of rail .................................... . 
Arlington; tack in sloping platform joining main platform of rail way 

depot ............................................................... . 
Arlington, center of Southern California Railway depot park; iron post 

marked '' 814" ............................................ _ .......... . 

872.39 
877.8 

884:.1 

862.585 

876.9 

8G0.976 
850.7 

846 .. 35 
'841. 44 
844.8 

817 

814:.489 
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ARLINGTON, VIA EL SOBRANTE, TO INDIAN SCHOOLS. 
Feet. 

Victoria avenue, south side; wire nail in root of first pepper tree west of 
Van Buren street ..........•......... ___ .............................. _ 880. 78 

Mocking Bird Canyon, top of grade into; hub and tack 10 feet south of 
road .... _ .................... __ ............................... _ . _ . . . . . 985. 1 

Gage Canal, trestle No. 19; tack in west end of sill south of road under.. 944. 2 
Mocking Bird Canyon; hub and tack 6 feet north of road and60 feet south-

east of point where doullle rock promontory disappears from view ... __ . 1, 048. 5 
Corral; 15 feet north of road on rise of ground opposite; hub and tack .. 1, 180.7 
Mocking Bird Canyon, south of bowlder dam (natural) on Hogback 50 feet 

southofroad; iron post marked ''1219"----------------·······-··--·~ 1,218.736 
Ridge running into canyon, top of; hub and tack north side of road ..... 1, 291.6 
Divide; circle chiseled on rock at top of grade running south out of Mock-

ing Bird Canyon .............. _ ... _ ........ ·- _ ..... _ ............ _.. . . . . 1, 450. 37 
Divide; hub and tack 10 feet east of road, top of grade running south 

into El Sobrante grant ...... -----· ..................................•. 1,479.1 
Crossroads, 140 feet west of; circle chiseled on rock at foot of hill._ ...... 1, 442.41 
El Sobrante, 75 feet northeast of Gavilan mines and tin mine road cross-

ing; iron post marked "1447" ...........................•...•........ 1,447.023 
Sheep corral, west of; circle chiselecl on rock opposite three elder trees .. 1, 515 
French John's vineyard, south of; hub and tack in fork of roads to Perris 

and Santa Rosa mine ....................................•.....•. ··--·· 1,630 
North Mount Glen; wire nail in root of fifth Eucalyptus tree east of cor-
. ner opposite district schooL .. ___ ..... __ ... __ ... ____ .... _ .. _ .... _ ..... _ 1, 651. 3 
North Mount Glen, in northwest corner of school grounds and at the south-

east corner of Elsinore and Corona road crossing; iron post marked 
'' 1651" ..... -- -- ... --- .. ---- .. ----. ----- .. - - -- ... - -- .. ---.- ..... ----. . 1, 651. 24 7 

Summitt between Perris Valley and North Mount Glen; hub and tack 
north side of road 65 feet west of howlder pile ....•. --·- .. _ ... __ .....• 1, 703.3 

Indian school road, 1 mile west of Southern California Railway; circle 
chiseled on rock at south west corner of fenced orchard. ____ .. ____ . _ .. _ 1, 580. 1 

Perris Indian schools; in the ·brick balcony south side of steps at south-
west entrance to main building; copper bolt marked "1456 " .. __ •.. _. _ _ 1, 456. 373 

LAKEVIEW TO SAN JACINTO. 

Lakeview, 1 mile west of; hub and tack at road forks.·--·-·--·--·····-- 1, 444.4 
Peach orchard, opposite to; hub and tack 2 feet north of road ....... --·- 1, 437.4 
Lakeview, 3! miles east of, opposite entrance to Chinese gardens; hub 

and tack south of road ...... ----··-----· .......•.. ----·- .... ---· ...... 1, 447.1 
Chinese gardens, H· miles southwest of; hub and tack 2 feet west of gut-

ter on west side of road ............ ___ ... : . ....... _ .... _ ..... ___ . . . . . . 1, 456. 2 
San Jacinto road; tack in southwest corner post of culvert .. : .........•. 1, 45~. 93 
San Jacinto road; tack in southeast corner of culvert, where road turns 

east .. - __ ...... _ - - ... - - - - . - .... - - - ..... -.... - . - -... - ..... - - .. __ ... _. . • 1, 465. 3 
Casa Lorna ranch, at northeast fence corner; San Jacinto road and town

ship line between T. 4 S., R. 2 W., and T. 4 S., R. 1 W.; iron post marked 
'' 1466" --.- .. ---- .. - --- --- .. ----. ---- . - - .... -. - ... --- .. -. --- .... - . --. . 1, 465. 794 

Central avenue, northwest end; wire nail in root of cottonwood tree 8 feet 
inside of· fence, north side of county road ......... __ ..... _ .... __ • . . . . . . 1, 455. 85 

Central avenue, small bridge; wire nail in top of 4 by 4 inch bulkhead 
post at northeast corner ..••.........••........... _ ......... __ . _ .... _. _ 1, 483. 89 

Central avenue, north side of; wire nail in root of double willow . ___ . __ • 1, 500. 58 
Central avenue and Beaumont road, northwest corner of; wire nail in root 

of cotton "Tood tree ..... _______ . ______ ........ -.............. __ ..... _ . . . 1, 520. 83 
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Feet 
San Jacinto public school building; tack in northeast corner of porch of 

east entrance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 558 
San Jacinto, north side of east entrance of public-school building; bronze 

tablet marked "1562" ............................•.................... 1, 561. 663 

SAN JACINTO, VIA SOUTHERN CALIFORNIA RAILWAY TRACK, TO PERRIS. 

San Jacinto; tack in sill of west waiting room window.... . . . . . . . . . . . • . • 1, 538. 9 
Railroad cut, north end of; hub and tack 35 feet north of telegraph pole, 

3.3 feet east of rail. ................................................... 1, 564:. 2 
Hemet, north of west entrance to open waiting room; tack in projection 

of tloor ............................................ ·.. . . . . . . . . . . . . . . . . . 1, 590. 5 
Hemet, grammar-school building; nail in brick footing to foundation be-

tween steps and cupola ................................................ 1, 587.4:8 
Hemet, grammar school; in brick column on north side of steps; bronze 

tablet marked "1591 " ....................................•............ 1, 591. 027 
Trestle No.3, north corner of; wire nail in top of pile ....... _ ............ 1, 574. 05 
Canal crossing; wire nail in southwest corner of wagon bridge north of 

track . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 528. 7 
Eagan siding; wire nail in southwest corner of car-house platform ...•.•. 1, 516.08 
Eagan siding,! mile west of; wire nail in northwest corner of canal sand 

box north of track ~.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . 1, 505. 7 
Eagan siding, 1 mile southwest of, on township line between T. 5 S., R. 2 

W., and T. 5 S., R. 1 W., and north line of right of way; iron post 
marked "1502" ....•....................... _.. . . . . . . . . . . . . . . .. . . . . . . . . 1, 502. 4:49 

Winchester, 2! miles east of; wire nail in northwest bulkhead post of rail-
road culvert . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 1, 495. 06 

Open railroad culvert; wire nail in 2-inch center plank .................. 1, 489. 4 
Winchester,! mile east of; wire nail in 3-inch plank at northeast corner 

of railroad culvert...... . . . • . .. . . . . . .. . . . . .. • . . • .. . . . . . . . . . .. . . . . . . . . . 1, 480. 6 
'Vinchester; wire nail in southwest corner of walk at northwest corner of 
. platform at depot~ .................................................... 1,469.8 
Winchester, front of, east of entrance of public-school building; bronze 

tablet marked "1470" ........ ~...... .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 469. 944 
Winchester, 1 mile west of; hub and tack 2.6 feet out from blazed tele-

graph pole ...................................................... :. . . . . 1, 4:60. 3 
Road crossing, 55 feet west of; hnb and tack 5 feet south of rail. ........ 1,473. 6 
Winchester, 3-! miles northwest of; wire nail in top of post northeast cor-

ner of railroad culvert .. . . .. .. . . . . .. . . . . .. .. . . . . . . . . . . .. . . . .. . . . . . . . . • 1, 4 79. 77 
Benedict school, northeast corner of grounds and northeast corner of sec. 

24, ;r.5 S.,R.3 W.; iron post marked "1500" .......................... 1,4:99.636 
Menifee siding; wire nail in southeast corner of car-house platform...... 1, 4:76. 56 
Siding, 1 mile northwest of; wire nail in north corner of railroad culvert. 1, 4:50. 45 
Road crossing, section line between sees. 11 and 14; top of rail ... _.. . . . . 1, 44:5. 1 
Perris, 3! miles southeast of; tack in southwest corner of cattle guard ... 1, 4:26. 77 
Trestle No. 2; wire nail in top of southeast bulkhead pile.... . . . . . . .. . . . . 1, 4:12. 10 
San Jacinto River crossing, trestle No. 1; wire nail in north end of east 

bulkhead board 2 miles southeast of Perris ............•.•...... ~- ..... 1, 4:11.20 
Perris, 1! miles southeast of; wagon-road culvert south of railroad; wire 

nail in south west end of.... . . . . • . . . . . . . . . . . • • .. . . . . . . . . . . . . . . . . . . . . . . . 1, 4:12. 9 

PERRIS, VIA SOUTHERN CALIFORNIA RAILWAY TRACK, TO ELSINORE. 

Perris, 1-l miles south of; chisel mark top of stone pipe, water gate east of 
road ..................................................• _.. . . . . . . . . . . . . 1, 438. 90 

Trestle No. 10; wire nail in east end of north bulkhead board.... . . . . . . • • 1, 408. 51 
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Feet. 
Box culvert, 3t miles south of Perris; wire nail in southwest corner of ... 1, 402.68 
Canyon, 4! miles south of Perris, 30 feet north of road where it leaves 

canyon and takes over hills to the west; iron post marked "1399"...... 1, 399. 080 
Box culvert south of fence, 'vire nail in corner of. ........................ 1, 376. 2 
Box culvert, 6t miles south of Perris; wire nail in corner of, square cut .. 1, 356.3 
Trestle No. 11; wire n~til in bulkhead boanlsouthwest corner of. ..•...... 1, 345.89 
TrestleNo.12; wire nail in bulkhead boardsouthwestcornerof .......... 1,329.73 
Trestle No. 13, north of Menifee road; wire nail in northwest corner of 

bulkhead board ........................................................ 1,315.22 
Menifee road, east of bridge over San J::teinto River and east of railroad 

track on south side of road; iron post marked "1318 " ................. 1, 317.980 
Elsinore .Junction, ! mile north of; circle chiseled on bowlder 4 feet high, 

12 by 4 feet, 12 feet east of track.. . . . . . . . . . . .. . . . . . . . . . .. . .. . .. . . .. . .. 1, 279. 223 
Elsinore Junction; wire nail in flaring end ofraihoad culvert under main 

track· between the ends o£ Y . . .. . .. .. . . . . . . . .. .. . . . . . . . . . . . . .. .. . . . . . . 1, 279. 5 
Elsinore, 1 mile east of; hub and tack 40 feet west of blazed telegraph 

pole, 3 feet north of rail and east of row of eucalyptus trees ............ 1, 282. 7 
Elsinore, Santa Fe depot; tack in corner of coping on west side of open 

waiting room . . . . .. .. . . . . . . . . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . .. .. .. . .. • • . 1, 27 4. 29 
Elsinore; Consolidated Bank building, in the brick work on right side of 

corner entrance; bronze tablet marked "1305" ........................ 1, 305. 003 
Elsinore, north corner of Collier avenue and Second street; wire nail in · 

root of pepper tree...... . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . • 1, 283. 56 

ELSINORE TO TEl\IESCAL. 

Elsinore, 2t miles northwest of; hub and tack 4 feet south of corner tree 
in evergreen hedge.. .. .. . . .. .. . .. . .. . .. .. . . • .. . . . . .. . . . . . . . . . . . . . . . . .. 1, 264. 4 

Terra Cotta City, spur track to; southwest corner of trestle over canal; 
wire nail in 4 by 8 inch bulkhead timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 249. 91 

Terra Cotta City and Temescal road forks, north of, 3t miles from Elsinore; 
· iron post, marked " 1258" . . . . .. .. . . . . . . . . . . . .. .. . • • • . . . . . . . . . . . . . . . . . . 1, 257. 596 
Canyon road to Ternes cal, 1! miles northwest of railroad trestle; south-

west of road to brick house on hill; wire nail in root of cottouwood tree. 1, 241. 1 
Telephone road, east of junction with; nail in root of cottonwood tree 4 

feet in diameter, north side of road . . .. . . . . . .. . . . .. .. . . . . . . . . . . .. . . . . . . 1, 208. 82 
Canal ford, t mile north of road junction ................................ 1,193 
Telephone road, clump of five willow trees; wire nail in side of middle 

tree . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 1, 186. 7 4 
Telephone road and Lee Lake road, forks; hub and tack 15 feet north of 

main road ........ ·...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 177. 1 · 
Lee Lake Dam, west of; double willow tree north side of road, wire nail 

in crotch of...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 139. 44 
Sec. 7; tack in top of quarterpost west of road ........ _ ................. 1, 142. 7 
Sec. 7, T. 5 S., R. 5 \V., 3 feet east of quarter-section post center of, south of 

Temescal road; iron post, marked "1142" .................... _.... . . .. 1, 142. 394 
Adobe house, west of; wire nail in root of triple sycamore tree in grove, 

·west side of road ...................................................... 1,022. 31 
Temescal, 1 mile south of post-office, at road forks; wire nail in root of 

sycamore tree (double) south of road ........................ ---· ...... 1,010.20 
Temescal, opposite schoolhouse; hub and tack 11 feet east of telegraph 

pole ..........•............................................. _ ..... _... 1, 107 
Temescal, southwest corner of district school grounds; iron post marked 

"1114" - --- - . -- .. ----. -- -- . - - - -.. -- --. - ..... - --- ... -- .. --- .....• --.-- . 1, 113. 682 
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TEliiESCAL, VfA PORPHYRY, MAGNOLIA A VENUJ<J AND SOUTHERN CALIFOR!I.'JA TRACK, TO 

ARLINGTON. 
Feet. 

Temescal; nail in root of 12-inch oak tree, foot of hill, below schoolhouse. 1, 096.48 
Temescal, 1t miles north of schoolhouse; nail in root of eighth sycamore 

tree from south end of row at foot of grade ................. _ ......... _ 967. 29 
Temescal, 1! miles north of schoolhouse at forks of road; nail in root of 

sycamore tree ........... -----· ...................... ------------------
Blacksmith shop, t mile east of; wire nail in southeast corner of box cul-

vert ...............•.................................. __ .. _ ......... _. 
Blacksmith shop, ! mile north of; top of east end of stone pipe culvert .. 
Rugby district school, opposite; hub and tack 5 feet west of telegraph 

JJO le .... _ .. _ . __ .... _ ................. __ .... _ ...... _ ..... _ ............ . 
Rugby district school, northeast corner of grounds; iron post marked 

" 897 :' - - - - - .. - - - - - - - - - -- . - - - - . - - - - -- - - - - - - - - - - - - - - - -... - - - . - - - - - - - -- - -
Hogue's Canyon road, nort4 of; tack in southeast end of culvert silL .... 
Rugby school, 1-! miles north of, opposite eucalyptus grove; tack in top of 

4 by 4 inch corner post to en] vert ........ ___ ....... ___ ... _ ..... __ .. _ .. . 
Porphyry quarry road; wire nail1 foot above ground in brace to telegraph 

pole ...... __ .....•.............. ___ ... _ ... __ ...... _ ..... _ ... _. __ . __ . _. 
Porphyry quarry and corona road, southeast corner of; iron post marked 

" 903 " . - - - - - 0 - - - •• - - - - - - • - - - - • - - - - - - - - - •••• - - - • - - - • - • • • • • • - - - - - - • - - - - • 

Porphyry works, south of road forks to works and to Arlington; hub and 
tack ......... _ ...... __ .... _ . . . _ • . . . ... _ ... _ . _ ............ ___ .. __ ..... . 

Magnolia avenue, Temescal Creek bridge; wire nail in south end of west 
floor beam, 6 miles southwest of Arlington ........ ------ -----· ---- ... . 

Magnolia avenue, south roadway, 1mile east of bridge; tack in north end 
of culvert .... _ ...... _ ........... __ ....... ____ ............ _. __ . _ ... _ .. . 

Magnolia avenue, north side, crossroad culvert; tack in.northwest corner. 
Magnolia avenue railroad crossing; hub and tack 5. feet southeast of 

"lookout" post .......................................... _ ......... _ .. 
Magnolia avenue, 250 feet northeast of railway crossing in line with center 

row of trees; iron post marked "687" ........ --· ...... --·· ......... ---
Railway culvert; wire nail in northeast corner .............•............ 
Fillmore street crossing, 1t miles northeast of Magnolia avenue railway 

crossing; tie spike in root of eucalyptus tree ....... _ ..... _ ........ _ .. . 
Trestle No. 25, west of Indiana avenue crossing; tack in north end of west 

bulkhead board ...................................................... . 
Arlington, t mile southwest of; wire nail in 4 by 10 inch footing for lat-

938.36 

918.5 
899.27 

893.9 

897.250 
837.2 

859.6 

901 

903.327 

742.9 

645.27 

663.7 
673.5 

686 

687.018 
695.5 

719.4 

746.3 

eral brace, north truss of canal bridge..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805. 5 
Sage post-office, 1 mile north of, at top of grade; wire nail in southwest . 

corner of box culvert ................................................. 2, 486. 6 
Sage Divide, 10 feet east of road, 260 paces south of top of Hemet grade; 

iron post mar ked "2615" ........ _ •............................ _... . . . . 2, 615. 055 
Creek crossing in canyon; wire nail in east corner of culvert at sharp torn 

in road ............. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 268. 22 
Foot of grade, in.west fence line south of; wire nail in root of scrub oak 

clump .............. _ ........ _- ........................................ 2, 125. 82 
Sage Divide, 3t miles north of; wire nail in root of oak tree 20 feet east of 

road, south of corner of fence on west side of road ................. _ .. 1, 870. 30 
Diamenta schoolhouse, 20 feet east of entrance in edge of lawn, t mile west 

of county road; iron post marked "1626" ...... ------ .... ------ ....... 1,626.098 
Road to schoolbonse, 2 feet west of gutter, west side of county road, 

between turn on ts to cross road .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 641. 6 
Old well, 210 paces south of, 5 feet west of road; hub and tack .. __ .. . . . . 1, 582. 5 
Hemet, 1.4 miles south of, at State and Stetson streets; tack in top of 

southeast ulock post marked "W. 216" .......•.......... __ ......... __ . 1, 587. 9 
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WHITEWATER TO PALM SPRINGS. 

Point of hill, 2t miles southeast of trestle 584 F, 25 feet east of rocky point, 
5 feet south of Rubble Canal from Whitewater River to Palm Springs; 
iron post mar ked '' 828" ....................... _ .. __ ... _ ... ____ ..... _ .. 

PALM· SPRINGS, VIA TRAIL, TO VANDEVENTERS. 

Palm Springs, 1t miles south of, at junction of Whitewater road; tack in 
1 by 3 inch corner piece to flume at northwest corner of fenced yard ... 

Palm Springs Hotel, in south concrete wall of building; bronze tablet 
marked "455" ...... ---· --·· ---- -----· ...... ·----· ---- ··---- .....•.••. 

Palm Springs post-office, cottonwood tree 30 feet east of; nail in root .... 

ELSINORE JUNCTION, VIA SOCTHERN CALIFORNIA RAILWAY TRACK, TO TEMECULA. 

Elsinore Junction; wire nail in middle of south side of car house plat-

Feet. 

828.021 

560 

455.133 
449.10 

form, over sill . __ .... _____ . ____ ........•......•..... _ ......... ______ .. 1, 280. 4 
Trestle No. 14, south west corner; wire nail in top of pile. ____ . ______ . _.. 1, 267. 1 
Trestle No. 15; wire nail in west end of north bulkhead board. ___ ... _... 1, 288. 23 
Wildom~r,! mile north of; hub and tack 3 feet north of rail east of road 

crossing ....... ____ .. ____ .. ____ ... _ .......... - .. _. ____ . _ .. __ . _ . . . . . . . . 1, 264. 9 
Wildomar, station platform; tack 2 inches north of telegraph pole ....... 1, 244.70 
Wildomar, corner of Main street and Mur~ietta road, in angle of L-shaped 

schoolhouse grounds; iron post marked "1254 ;'. _. _ ... ___ .... __ ... ____ . 1, 253. 993 
Wildomar, 1.2 miles south of; hub and tack 2.4 feet north of post of cross 

fence south of track . __ ....... _ ... _ .... _ .......... _. __ ...... _ ...... _.. 1, 198. 9 
Trestle No. 16,· tack in south end of east floor beam ____ .... ___ .. _._. ___ .. 1, 175.2 
Murrietta, 1.6 miles north of; tack in top of 6 by 8 inch post northeast 

corner.. of railroad culvert.--- ---- . --- -- .. ------- .. - .. ------ .. -.... ---. 1, 141~ 7 
Murrietta, ! mile north of; 30 feet west of road crossing; hub and tack 3 

feet south west of trail . _____ . ____ .. _ ......... _ . __ .. _ .. _ .... _ •.. __ . ___ . 1, 110. 8 
Mnrrietta depot, north corner of platform, wire nail in silL .. ___ ... ___ .. . 1, 089. 62 
M~urietta, in southwest corner of public school grounds; i.ron post marked 

" 1092 " .. - - -.. - - - - ... - - - - . - - - ... - - - - ...•.... - - - .... - - .... - - - - - - . - - - - - . 1' 092. 246 
Trestle No.18; wire nail in bulkhead board at southeast corner .•.•...... 1, 071.17 
Trestle No. 20; wire nail in bulkhead board at north corner._ .. _. _ .. ____ . 1, 041. 11 
Linda Rosa, road crossing; top of rail. ....... __ . _ .••... _ ............. __ . 1, 034. 1 
Trestle No. 21; southeast corner; wire nail in top of pile..... . . . . . . . . . . . . 1, 029. 4 
Temecula, 1.5 miles north of; wire nail in cattle guard, 1.5 feet south of 

rail, square en t . _. _ . _ .. _ .......... __ .. _ ....... _ ........... ____ .. ·- .. __ . 1, 018. 26 
Temecula; wire nail in 6 by 6 inch post at south corner of Trestle No. 22 . 1, 002. 26 
Temecula, in brick foundation under center window of public school build-

ing; bronze tablet mar ked "1019" ..... _ ... ___ ... ____ ..... _ .. _ .... ___ . 1, 018. 951 
Temecula; tack in top of fence post in south corner of public school 

grounds ____ . __ .......... _ ... _ ........ _ ......•.......... _.. . . . . • . . • • . . 1, 015. 8 

TEMECULA TO WINCHESTER. 

Gonzales house, south of, at forks of road; hub and tack 14 inches from 
telegraph pole _ .....•. _ ..... __ ............. _ . ___ ......... __ . _. ___ . . . . . 1, 027. 6 

Temecula schoolhouse, 21- miles from, foot of hill; hub and tack 5 feet 
northeast of blazed fence post. __ ........................... ___ ... __ .. _ 1, 062. 8 

Junction with Temecula cross country road; hub and tack in forks ...... 1, 075.1 
Murrietta, Hot Springs road forks, near foot of grade; hub and tack in 

forks ____ .••. ______ .• _. _ ... __ .... _. _. _ .•... __ : __ ..... ______________ ... 1, 101.5 

M urrietta Hot Springs road; tack in northeast corner of bridge floor . _ .. _ 1, 162 
Township line between T. 7 S., R. 2 W., and T. 7 S., R. 3 W., section 18, 

top of grade; iron postmarked "1309"-·n··· ••••••••.••••••••••.. · ••••. 1,308.866 
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Feet. 
Alamos schoolhouse, 1.5 miles west of; hub and tack 1 foot east of fence 

corner at crossroads .. ~... . . . . . . . . . . . . . . • • • • . . . . . . • • . . . . . . . . . . . . • • . . . . 1, 333. 7 
Alamos district school; hub and tack at northeast corner of building.'. .. 1,374.5 
Alamos district school grounds, 35 feet east of building; iron post marked 

"1375" .. - --. -.. --. -...... - -.- .. --.- .....•. - ........ --- ... -.. --.- -.. - . 1, 375. 267 
Alamos schoolhouse: t mile north of; tack in top corner post of sees. 32, 

33,5 and 4, between T. 6 S., R. 2 W., and T. 7 S., R. 2 W .............. 1,369.2 
Bridge, wire nail in projecting 2 by 12 inch timber at northeast corner... 1, 412. 79 
Winchester, 6i miles south of, 335 feet north of bridge; iron post marked 

"1419"-.-.- .. ----. ---. -.---. -.-- - .. - ---. ---- . ----- ---------- ---. ---. . 1, 418. 756 
Timber culture, northeast corner of; hub aud tack 7 feet north of road in 

line with fence.... . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . • • • • • • • • • • . • • • . • • . . 1, 458. 1 
Leon post-office road, 2 feet east of; hub and tack............. . . . • . . . . . . 1, 504 
Diamond Valley, northwest corner of culvert, wire nail in projecting tim-

ber, 2! miles south of Winchester ......... •......... . . . • . . . . . . . . . • . . . . . . 1, 455. 72 
Diamond VaHey, 2t miles. south of Winchester, at southeast corner of 

fenced road to Hemet; iron post marked "1458"...... . . . • • . . . . . . . . . . . . 1, 457. 674 
Winchester, 2 miles south of; hub and tack 3 feet west of end post, east 

side of road.... • . . • . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . • • • • . . . • • • . • • . . . . 1, 501. 7 
Summit, between Winchester Valley and Diamond Valley...... . . . • • . . • . . 1, 525. 6 
Winchester; top of water pipe exposed at northeast corner of public 

school building...... . . . • . . • • • • • • . . . . . . . . . . . . . • • • • • • • • • • . • • • • • . . . . . . . . 1, 465. 10 

HEMET TO KENWORTHY POST-OFFICE, 

Hemet, in brick column on north side of entrance of grammar-school build-
ing; bronze tablet marked "1591" ..••.......................•...•.... 1, 591.027 

Florida avenue and San "Jacinto street, northeast corner of; tack in top of 
lock stake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . • . • 1, 623. 7 

Dartmouth street; tack in top of 4 by 4 inch post, under lid of water-gate 
box ...•.•.... ~. . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • • . • . . . • . . . . 1, 679. 7 

Inverted siphon, west of Wash; tack in top of north end of ...••••••.... 1, 725.1 
Florida Hotel, bridge west of; wire nail iu northwest corner of :floor..... 1, 759. 5 
Valle Vista school grounds, southwest corner of; iron post marked 

"1765" -- .. -... - ... --- •...••• --.-.- ....•.••. -- •. --. - ..•.. - .. - .••. -.-. . 1, 765. 017 
Florida avenue, north side of east end; wire nail in root of eucalyptus tree. 1, 796. 35 
Morris House; wire nail in root of cottonwood tree on north side of road, 

near the hydrant ................••.................................... 1, 851. 10 
Camp grounds; wire nail in root of cottonwood tree on bank of canal, 3t · 

miles from Florida avenue . . • • • . • . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . • • • . . . 1, 918. 63 
San Jacinto River truss .bridge; tack at southeast corner •••.•..........• 1, 998.9 

. Township line, top of knoll20 feet south of road and east of bridge; iron 
post mar ked "2062" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 061. 971 

"North Branch" bridge; top ofbolthead at southeast corner of truss ..... 2, 124.75 
Old toll house; wire nail in root of oak tree south of road forks...... . . . • 2, 234. 92 
Double truss, east of; tack in north side of :flume at beginning of curve .. 2, 412.8 
Strawberry Creek bridge; wire nail in compression timber, east corner of. 2, 921. 1 
Strawberry Creek, 125 feet from east side of road, in granite bowlder; 
· copper bolt marked "2932"...... . • • • • . . . . . . . . . . . . . . • . . . . . . . • • • . . . . . . . . 2, 931. 932 
Canyon bridge, southeast corner· of; wire nail in guard plank...... . • • • . • 3, 098. 7 
Switch back, t mile from bridge; hub and tack south of curve . • • . . . . . . . 3, 321. 9 
Barrel spring, 1 mile west of; nail in root of pine tree on edge of canyon. 3, 538. 89 
Barrel spring; wire nail in root of sycamore tree...... . . . . . . . . . . . . . . . . . . 3, 937. 97 
Wood road, by pile of rocks west of; hub and tack ...................... 4, 281 
Johnson Creek, strawberry road; wire nail in southeast corner of bridge. 4, 410.7 

19 GEOL, PT 1--26 
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Feet. 
Johnson Creek, 170 feet north of bridge, east side of road, inside of angle 

in fence; iron post marked ''4443" ..•••.•....................•........ 4, 443.002 
Hemet Valley road, t mile east of bridge; wire nail in root of pine tree 4 

feet in diameter, south of road • • • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 4, 502. 81 
Hancock Johnson ranch, opposite and west of gate; wire nail in root of 

pine tree south of road ................................................ 4, 742.55 
Divide, Hemet Valley and San Jacinto drainage, 20 feet north of road; 

iron post marked "4936" .............................................. 4, 935. 965 
Divide, t mile east of, 25 paces south of road; wire nail in root of oak 

tree . . . . . . • • . . . . . . . . . . . . . . . . . • • . . • • • • . . . . . . . • . . . . • . • • • . . • • • . . . • • • . . . . . 4, 690. 61 
Hemet Reservoir, creek drainage to, 40 paces west of; wire nail in root of 

pine tree south edge of road ........................................... 4, 388.68 
Creek ford. . . . . . . . . . . . . . . . . . . . . • . . . . • . • • . . . . . . . . . • • • • . . . . . . . . . . • . . . . . . . . 4, 378 
Thomas's ranch, opposite and north of house, west of road at fence corner 

on section line between section 3 and section 10; iron post marked '' 4394" 4, 393. 918 
Thomas's ranch, gate south of; wire nail in root of east pine tree of a pair 

which stand in east side of road south of gate ......................... 4, 404. 28 
Thomas's ranch house, 2-! miles south of; wire nail in root of pine tree on 

east edge of road ....... '... . • . • . . . . . . . . . • • . . . • • • • . . . . . • . . . . . . . . . . . . . . . . 4, 461. 17 
Thomas's ranch, south gate, 10 feet east of, where road forks to Kenworthy 

and Cohuilla Valley; iron post marked "4509 "...... . .. . .. . . • • .. . .. . .. 4, 508. 951 
Kenworthy post-office, lt miles west of Cohuilla road; wire nail in east 

root of pine tree east edge of road,! mile south of Thomas's ranch gate. 4, 575. 25 

KENWORTHY POST·OFFICE, VIA MISSION INDIAN RESERVATION, TO WILSON VALLEY. 

Cohuilla Divide, 1i miles north of; wire nail in west root of east pine tree 
of a pair east of road ........ ~... .. . • . . .. .. . .. . . . .. . • • • .. • . . .. . .. .. .. . • 4, 709. 86 

Cohuilla Divide, 18 feet west of road; iron post marked "4965" . . • .. .. .. 4, 965. 188 
Cohuilla Divide, t mile south of; 14-inch iron bolt flush with ground and 

marked, east side of road .............................................. 4, 603.75 
Hamilton House, south of road and west of path; wire nail in root of 

elder tree . . . . . . • . . • . . . . . . . . • • . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . • • • . . . • . . . . 4, 161. 22 
Casner's ranch; hub and tack south of tenth fence post east of blazed 

corner.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • • . . 4, 004. 2 
Old's adobe house, west of; hub and tack 2 feet east_of division fence post. 3, 913.7 
Mission Indian Reservation, north gate, 20 feet west of, on north side of 

road; iron post marked "3836" . • • • • .. .. • . .. .. . .. .. . . . . . .. .. . . . . . . . .. . 3, 835. 948 
Indian school, 1-! miles southwest of north gate of road to; hub and tack 

2 feet east of blazed fence post, west side of road north of fence corner. 3, 727.2 
Indian school, 1 mile east of; hub and tack at first post west of fence 

corner, south side of road ............................................. 3, 602.2 
Indian school, Cohuilla, 3 feet north of the southwest corner of the chapel 

yard; iron post marked "3635" . • .. .. . .. • .. . .. . .. . .. • .. . . .. .. . • .. . .. .. 3, 634. 896 
Cohuilla post-office, west of, at forks of road; hub and tack 5t feet west of 

fence corner . . • • • . . . . • • . . . • • • • . . • • . . • . • • • . . . . • • • . • • • • • . • • • . . . . . . . . . . . . 3, 534. 0 
Cohuilla Creek; circle chiseled on bowlder east side of road south of creek, 

3 miles west of Indian schools. .. .. .. .. .. .. . . .. .. .. .. • • .. .. • .. . .. .. .. .. 3, 462. 31 
Mission Indian Reservation, west entrance to; hub and tack 2.3 feet north-

east of corner fence post south of gate, south of J. Park's house.... . . . . 3, 424. 1 
Divide between Cohuilla and ·wilson valleys, 7 feet southeast of road; iron 

post marked "3542" .................................................. 3, 542. 257 
Divide, 1 mile southwest of; round hub and tack and rocks on north side 

of road . . . . . . . . • • . • . . . • • • • • • • . . . • . • • • • • • • • . . • . . . . . . . • . . . . . • • • . . . . . . . . . 3, 313. 8 
Thompson's corral, opposite and 75 paces east of road to; circle chiseled 

on bowlder, 20 feet long, 4 feet wide, and 2 feet high, north side of road. 3, 183. 63 
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Feet. 
Sulphur spring, top of lowest flat rock . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 3, 155. 7 
Bergman and Sage road forks, 7 feet north of, top of conical bowlder 1 foot 

high.--- ....... ---- .. ----. ----- .. ---- .. ---- .. ---- .. ---- .. ----- ---- . --. 2, 888. 25 
Wilson Valley, east of, at top of grade; hub and tack 3t feet west of road. 2, 639.5 
Creek ford, east of Wilson Valley ....................................... 2, 170 
Wilson Valley, 4 feet east of road at lowest point; iron post marked 

'' 2146" .• - .......... -- ....... - . -- .. -- .. ---- ...... -.-- •. ---- .. -.-.- ---. 2, 146. 066 

WILSON VALLEY, VIA SAGE 1'0 HEMET. 

Wilson Valley, near foot of grade; hub and tack 4 feet north of Cohuilla 
road ..............•..•....•••..........••.•................•....... ·... 2, 243. 5 

Wilson Valley, west side of, top of grade; hub and tack by bank ........ 2,473.6 
Summit between Wilson Creek and Lewis Valley .................•...... 2, 619.5 
Butterfield and Cohuilla road; hub and tack in forks at junction ........ 2, 563.2 
Oak Grove road, at junction with Cohuilla road; circle chiseled on bowlder 

on south side of road . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . 2, 290. 54 
Lewis Valley; wire nail in root of elder tree at fence, corner of road to 

Lewis's house ............••.•.......•................................. 2, 092. 25 
Lewis Valley, east of road, 18 feet north of line fence between sections 20 

and 29; iron post marked "2130" .••••..••••..•••...•.•..•••.•..•..•..• 2, 130.16 
Stevens's house, north of road to, at foot of grade, near lone cottonwood 

tree; tack in east end of culvert .........••• ~ ...•......•..•......• _.. . 2, 236. 1 
Divide, between Lewis Valley and Sage, 5 feet west of road; hub and 

tack ..... -------- .•..•. ·----- •......... -~---· ......................... 2, 510.3 
Sage post-office, east of, on east side of Cohuilla road; iron post marked 

'' 2283" - - - --- - -- - . - .... - - - . --- • - -- • - - ..• -- •..• - ..... - - - - . - .... - - . - - - . . 2, 283. 079 
Palm Springs, l! miles south of hotel; wire nail in northeast corner of 

small bridge over canal . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . 438. 34 
Garden of Eden; on township line between T. 4 S., R. 4 E., and T. 5 S., 

R. 4 E., east of Palm Canyon road; iron post marked" 557" ·---·- •.••.. 557.058 
Creek ford, north of, at fence corner; hub and tack . . . . . . . . . . • • • • . . . . . . . . 667. 6 
Creek ford, 1 mile south of, east of trail; hub and tack and pile of stones.. 930.8 
Palm Canyon, west side, in a grove of palms on southwest side of main 

canyon at side of trail; iron post marked" 1000" .••••• ...• •••• .••• ••.• 999.980 
Palm Canyon; trail crossing . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . • . . . . . . . . • . . . 978 

, Palm Canyon, lt miles south of, 12 feet west of trail, by an ironwood bush; 
hn b and tack and rock pile . . . . . . . . . • • . • . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . 1, 495.4-

Mesa, west of two rocky points between which trail runs, 40 feet north of 
rock outcrop and 4 feet south of trail; hub and tack.------ ............ 1, 841.9 

Cottonwood grove by creek, southeast of, on trail near gate in old fence 
line, 4 miles south of Palm Canyon trail crossing; hub and tack and 
stone pile. . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . • • . 2, 054. 2 

On spur between drainages, 8 feet west of trail; hub and tack ....... _ .•. 2, 490 
Top of grade, north of valley 2 miles long; circle chiseled on white rock 

2 feet in diameter, 8 feet east of trail, where trail descends into valley .. 2, 918.03 
Mining camp in valley between trail and creek; wire nail in crotch of 

double willow tree opposite.. • • . . • . . . . . . . • . • • . • • • • • • • • • . • • . . . . . . . . . . . . 2, 87 4. 72 
Valley, south end of, near rocky gorge; by the west wall of canyon, 100 

feet southwest of creek crossing, where trail leaves the main canyon and 
takes over some hills to the east; iron post marked "3000" .•••••.••••• 2, 999.272 

Little Valley, south end of; 5:1- miles north of Vandeventers; wire nail in 
root of willow tree between trail and creek.... . . . . . . . . . . . .. . . . . . . . . . . • • 3, 162.30 

Circle chiseled on bowlder at south side of pinon tree, 40 feet high, east of 
trail, west of creek and of high rocky promontory on east bank.... . • . . 3, 331. 70 
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Feet. 
Hog Back, south end of, south of the bare rooky point; hub, tack, and 

stone pile east side of traiL ............................•••............ 3, 740.7 
Vandeventers, 1! miles north of; round hub and nail 8 feet west of lone 

pinon tree, 20 feet high, on brush-covered mesa between trail and tree.. 4, 342. 6 
Vandeventers, just south of; 50 feet south of summit, where trail descends 

from brush-covered mesa into canyon; hub and tack 5 feet east of traiL 4, 418. 6 

V ANDEVENTERS TO KENWORTHY POST-OFFICE. 

Vandeventers, north of house on a little knoll, in a granite bowlder 3 feet 
high, 8 by 4 feet, 50 feet east of road to house just south of where it forks 
to Kenworthy; copper bolt marked "4549" ....•.............•......... 4, 548.866 

Vandeventers,! mile west of; wire nail in root of live oak tree 7feet south 
of road . . . . . . . . . . . . • • . • . . . . . . • • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 633. 1 

Divide, ! mile east of; round hub and tack and marker 2 feet south of 
road . . . . . . . • . . . . . • . • • • . • • • . • . . . • . . . . . . . . . . . . . . • • . . . . . . . . . . . . • • . . . . . . . . 4, 814. 3 

Divide, between Vandeventers and Kenworthy; 2 by 4 inch hub and tack 
25 feet west of top of grade, 2 feet sou tb of road.. . . . . . . . . . . . • • • . . . . . . 4, 972. 3 

[enworthy, 2t miles southeast of; hub and tack 5 feet south of road and 
300 feet south of lone pine tree on side hilL ......................•.... 4, 778.1 

[en worthy, 1 mile southeast of; pine tree 4t feet in diameter 40 feet south 
of road . . . . . . . . . . . . . . . . . . . . . • . . • • . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 4, 635. 66 

[en worthy, south of post-office, in a granite bowlder 3 feet high, 7 by 5 
feet, at rocky point 100 feet north of Wash by the trail; copper bolt 
mar ked "4566 ". . • . . . • • • . • . • . . . . . . . . . • . . • . . . . . . • • • . . . . . . . . . . • • . . . . . . . 4, 565. 691 

BANNING INDIAN RESERVATION. 

Jorner common toT. 2 S., R. 1 E., and T. 3. S., R. 2 E., and San Bernardino 
Forest Reserve, 1i miles north of Southern Pacific Railroad, in top of 
square iron post filled with concrete; copper bolt marked "2342 "...... 2, 341. 648 

STUBBY CANYON. 

Jorner common toT. 2 S., R. 2 E., and T. 3 S., R. 3 E., and San Bernardino 
Forest Reserve, 2 feet north of; 1. 7 miles north of Southern Pacific Rail-
road ; iron post mar ked '' 1978 " . . . • . . . • • • . • . . . . . . • . • • . • • • • • . • • • • . • • • • • . 1, 977. 977 

NEVADA-CALIFORNIA. 

ESMERALDA AND MONO COUNTIES. 

SILVER PEAK QliADRANGLE. 

The elevations in the following list are based on that of a bronze 
;abJet set in the brickwork of front of post-office building in the town 
•f Candelaria, which is marked "5741 feet, C. C. datum." The initial 
1levation for this work was taken from subgrade, i.e., bottom of cross
;ie in roadbed of Carson and Colorado Railroad in front of doorway of 
~tation at Candelaria. This elevation was assumed at 5,970 feet above 
~ea level, as given by the railroad authorities. 

The leveling was done by Mr. C. R. Smith, levelman, under the gen
lral direction of Mr. W. T. Griswold, topographer. 

CA.'\'DELARIA., VIA STAGE ROAD, TO COLUMBUS. 
Feet. 

~andelaria post-office, in brickwork of front of; bronze tablet marked 
"5741 "- .• --.- ... --.--- .. --- -...•.. - .... -- ...... --- .... -- ..... - ... ---- 5, 741. 368 

~andelaria, 2 miles south of; at Sodaville crossroads, on top of iron post 
of guide board . . . . • . . . . • • . • • . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 5, 395. 80 
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Feet. 
Candelaria, 5! miles south of; in quartz outcropping on right side of road 

at summit; bronze tablet marked "5394" .................•........•.. 5, 394.049 
Candelaria, 7 miles south of; at summit of road in second gap, on head of 

large bottle set in earth on right-hand side of road .................... 5, 127. 5 
Candelaria, 7t miles south of; at summit of road in third gap, on bead of 

bot ble planted on right side of road ....•..•••.••••............•.•....• 5, 121. 5 
Columbus, 2 feet west of·southwest corner of E. Molena's saloon; iron 

post marked "4625" •....••••..•...•••••••••••.••••.••••••••••..•.•••• 4, 625 

COLUMBUS, VIA STAGE ROAD, TO SILVER PEAK. 

Columbus, 2 miles south of; on head of bottle planted in the marsh on 
right side of road. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . . . . . . . 4, 586. 9 

Columbus, 8t miles south of; on left side of road, at point where road to 
Lone Mountain branches off; iron post marked "4671" . . . • . . . • • . . . . • • . 4, 670. 612 

Columbus, 9t miles south of; at point of depart~re of road leading to coal 
mines, on red granite em bedded rock ...•................. ~ . . . . . . • • . . . . 4, 762. 83 

Columbus, 101 miles south of; on big white granite bowlder marked 
"B.M.+," about 40 feet left of road at a point about 600 feet ·beyond 
the entrance of road into gulch ...................•...•..•......•..... .4, 919. 42 

Columbus, 12 miles south of;. on :flat rock marked "B.M. +" at forks of 
road which branches to right ...........•..... __ ._ ...••..•••.. __ .....•.. 5, 017.02 

Columbus, 13t miles south of; 20 feet right of road on summit in sand-
stone outcropping; bronze tablet marked "5208 " .••••..............••. 5, 208. 065 

Columbus, 151- miles south of; on top of iron post of Saltwell guide board. 5, 010.09 
Columbus, 16t miles south of; "on top of iron post of Fishlake guide board. 5, 036.27 
Columbus, 17 miles south of; on embedded gray stone marked ''+," 10 feet · 

left of road, surrounded by a ring of rocks . . . . . . . . . . . . . . . . . . . . • . . • . . . . 5, 036. 13 
Columbus, 18 miles south of; on embedded black rock marked "+,'' 6 feet 

left of road; ring of rocks roundabout ...... ···:-·· .......... ---- ...••. 4, 94&. 21 
Columbus, 19 miles south of; on top of iron pipe of Drywell guide board. 4, 913.68 
Columbus, 21! miles south of; where road crosses over second summit, on 

embedded brown stone marked ''+," 20 feet to right of road; ring of 
rocks roundabout . . . . . . . . . . • . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . • • . . . . . . 5, 060. 18 

Columbus, 23 miles south of; on round white bowlder marked "+," 6 feet 
left of road to . . . . . . . . . • • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 013. 191 

Columbus, 25t miles south of; set at junction with Reese River; iron post 
marked" 4996" ....................................................... 4, 995.769 

Columbus, 26t miles south of; at point where long low ridge of black lava 
comes down from the west, on embedded whitegraniterockmarked "+," 
surrounded with ring of rocks and 20 feet to right of road ............. 4., 908. 20 

Columbus, 27! miles south of; on top of iron pipe of Montezuma guide-
board. . . . . . . . . . . . . . . . . • • . . . . • . . • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • • . . 4, 848. 73 

Columbus, 28t miles south of; at summit of road on small embedded rock 
12 feet to right of road, marked by ring of rocks ...............•....... 4, 851. 09 

Columbus, 29t miles south of; on brown rock 2 feet to left of road, at a point 
100 feet north of where "\VOod road comes in from the west...... . . . . . . . . 4, 750. 82 

Columbus, 30t miles south of; on big black rock marked +,50 feet right of 
road at a point opposite a 10-foot cutting in base of cinder cone .......• 4, 638. 81 

Silver Peak; on doorsill of post-office ...... ·--~-- .......•.........•..... 4, 361.14 
Silver Peak, in west end of; in stone front of Chialdavitch store; bronze 

tablet marked "4382" ...............•...••.....•.•....•.•..•.....•••. 4, 382. 307 
Silver .Peak Lake, average elevation of surface of...... • . • • • . . • • • • . • • • • • . 4, 349 

SILVER PEAK, VIA ALIDA VALLEY ROAD, TO BARREL SPRINGS. 

Silver Peak, i mile south of; on top of iron post of Palmetto guideboard .. 4, 372.35 
Silver Peak, 5i miles south of; on small embedded rock surrounded by a 

ring of stones, 6 feet to left of road at foot of grade...... . . . . . . . . . . . . • . 4, 367. 73 
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Feet. 
Silver Peak, 7 miles south of; on embedded black rock marked by ring of 

black rocks roundabout, 6 feet to right of road on edge of first bench' .. 4, 502.90 
Silver Peak, 9t miles south of; at junction of road from Indian Gardens; 

iron post marked '' 4803" .....•... _ ............. _______ . ___ .••.. _______ 4, 802. 891 
Silver Peak, 11 miles south of; on top of Indian rock mound monument 

standing about t mile to east of road._----------.-----._. ___ ---------· 5, 016.69 
Silver Peak, 12t miles south of; on embedded black stone marked by sur

rounding ring of rocks, 8 feet to right of road at a point 300 yards beyond 
where a branch road turns to right into gulch .........•........... ---- 5,295.99 

Silver Peak, 14 miles south of; on embedded stone marked by surrounding 
ring of stones, on right side of road at a point abont 300 feet before 
reaching the top of a made side-hill grade descending into gulch up 
which road continues ......................... _ ....................... 5, 603. 45 

Silver Pea.k, 14t miles southeast of; on round black bowlder 30 feet to left 
of road in gulch and about 20 feet beyond large white outcropping of 
rock opposite the face of a cliff of same white stones .. _ ...........•.•.. 5, 662. 41 

Silver Peak, 15t miles southeast of; on big gray bowlder on left side of 
road opposite mouth of second left-band side gulch containing timber 
and about 1 mile below Barrel Springs ....................••. _ ........ 5, 912. 13 

Barrel Springs; at right of mouth of tunnel; iron post marked "6177" .... 6, 177.372 

SILVER PEAK TO FISH LAKE VALLEY. VIA SUMMIT ROAD. 

Silver Peak, 1 mile northwest of; on low white quartz outcropping marked 
by surrounding ring of stones on first knoll to left of road ........... _ .. 4, 58L 11 

Silver Peak, 1! miles northwest of; on gray granite pyramidal bowlder 
standing edgewise, with cross chiseled thereon, 8 feet to left of road._.. 4, 860. 7 4 

Silver Peak, 2t miles northwest of; on black rock 20 feet to right of road, 
defined by surrounding ring of rocks .. _ ..•... _ ..... _ ...... _ .... _.. . . . . 5, 080. 05 

Silver Peak, 3t miles northwest of; on flat gray granite bowlder on left 
side, defined by chiseled cross, where road turns to right into wash of 
first canyon ....... - ...............•.....•••.•......................... 5, 348. 22 

Coyote Spring; iron post marked "6041" ...... ------ .•........... ------. 6,041.350 
Silver Peak, 6t miles northwest of; on top of iron post of Silver Peak 

Mine guide board ..••...........••••............................... ___ . 6, 709. 39 
Silver Peak, 6t miles northwest of; on point of outcropping of ·rock 

marked with chiseled cross, on right side of road in middle of bend at 
head of steep grade called "Cedar Pitch " ... _ .................... _. _. . 6, 968. 07 

Silver Peak, 7 miles northwest of; on summit 50 feet to left of road; iron 
post marked "7353" ......................... _. _ ................. _ .. _. 7, 352. 993 

Silver Peak, 7t miles northwest of; notch cut in wooden post of Silver 
Peak guide board, marked "7256 ".on post ........................ _. __ . 7, 256. 32 

Silver Peak, 8t miles northwest of; on embedded stone 10 feet to left of 
point where road cuts through a low sandstone ridge, defined by a ring 
of rocks roundabout ...........•......... -.......................... __ 7, 027. 35 

Silver Peak, 9t miles from; on embedded stone 5 feet to right, defined by 
surrounding ring of rocks where road passes over a low lateral ridge 
nearly on a level ............ - . - .. - ......................... - ... -... _ . . 6, 858. 77 

SilYer Peak, 101 miles from; on top of huge brown bowlder marked by 
chiseled cross, which stands at left side of road at foot of first cliff 
passed .•........ - ..... -. -.-- .... -.--.---- ............. -- ...... - .•..... 6, 676. 35 

Coyote Hole; on curbing of well, marked by across and the figures" 6558" 
cut in wood work .. __ ..... -......... - ....................... - ...... _. _ 6, 557. 96 

Cave Springs; on outcropping of red rock in edge of side hill directly 
opposite water pool. .•••••....... -.- ......... -.- .... -.. -.- .. - ......... 6, 241. 13 

Cave Springs; in front of right wall of cave; bronze tablet marked "6248". 6, 247.549 
Silver Peak, 13t miles from; on large yellow how lder on west side of road, 

opposite lower end of a 40-foot cutting, bank of gray sand, marked by 
chiseled cross cut thereon ............................. -.- ............. 6, 074. 70 
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Feet. 
Silver Peak, 15t mi1es from; on huge yellow saud-rock bowlder, cross 

chiseled thereon, 10 feet left of road, opposite last rocky cliff passed ... 5, 665. 96 
Silver Peak, 16t miles from; on huge, long, red bowlder on left side of road, 

cross chiseled thereon. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • 5, 470. 78 
Silver Peak, 18 miles from; on white bowlder 30 feet left of road, cross 

chiseled thereon . . . . . . . . . . . . . . . • • • • . . . • • . . . . . . . • • • • • . • . . . • . . . . • • • • . . . . 5, 212. 65 
Silver Peak, 19 miles from; on broad flat bowlder in wash on left side of 

road, cross chiseled thereon ... _ ....................................... 5, 039. 21 
Silver Peak, 20 miles from; where roa.d turns south toward Fishlake; on 

black rock defined by surrounding ring of rocks 40 feet to right of road. 4, 858. 87 
Silver Peak, 2~ miles from; at junction with Fishlake Valley road; on top 

of iron post of guide board . . . . . . • . . • . . • • . . . . . . . . . . . . . . . . . . • . . • . . . • . • • • 4, 813. 01 
"The Crossing," on Mineral Monument Hill; iron post stamped "4825 " .. 4, 825. 347 
''The Crossing," 1 mile northeast of; floor of Pacific Borax Works build-

ing, on south edge of wash . . . . . . . . . • . . . . . . . . . • • . . . . • . . . . . . • . . . . . . . . . . . 4, 781 
"The Crossing," 5t miles northeast of; at a point about 200 feet below 

entrance of road into canyon; on a big red bowlder 20 feet to left of road 
marked lly cross . . . . . .. . . . . . . • . . • . . . . . • . . • • • • . . . . . . • • . . . . . . . . . . . . . . . . • • 5, 250. 92 

Bender's Pass; iron post marked "6145" ...•......••••••.•••••..••....•• 6, 144. 316 
"The Crossing," 8i miles from; on embedded stone defined by ring of 

rocks roundabout, 3 feet to right of road at top of steep grade ......•••• 5, 820. 51 
"The Crossing," 10 miles from; on embedded stone surrounded with ring 

of r~cks, 20 feet to left of road at foot of steep grade. . . . . . . . . . • . . • . . . . . 5, 301. 49 
"The Crossing," 13 miles from; ou top of iron post of guide board at junc-

tion with Columbus road, which is marked "Fishlake Valley 13 miles". 5, 036.27 

SILVER PEAK, VIA PIPER ROAD TO OASIS. 

Silver Peak, t mile south of; on top of Palmetto guide board ..•••••..•••• 4, 372. 35 
Silver Peak, 2t miles west of; on lone black bowlder 2 feet to left of road 

near point of low dark ridge close to road on the left . . . . • •• • • • • . . . . . . 4, 423. 90 
Silver Peak, 3i miles west of; on small embedded blue rock marked by 

surrounding ring'of rocks on right side of road .........•...•.....••••. 4, 405.22 
Silver Peak, 6 miles west of, near Oasis· guide board; iron post marked 

"4450" . - •• - ... --- .... -- .. --- ...• --- .. --- ..•• - ..•...•...•. -- •••.. ---. . 4, 450. 166 
Silver Peak, 10 miles southwest of; on embedded bowlder marked by sur

rounding ring of rocks 4 feet to left of road . . . . . . • • . . . . • . . . • . • • . . . . . • • 4, 699. 12 
Silver Peak, 11 miles southwest of; on flat yellow sandstone bowlder 15 

feet to left of road, marked by surrounding ring of rocks . . . . . . . • . . . . . . 4, 900. 09 
Silver Peak, 12t miles southwest of; on conical brown bowlder 6 feet 

right of road . . . . . . . . . . . . . . . . . . . • . . . . . • • . . . . • • . . . . . . . . . . . . . . • . . . . . . . . . 5, 298. 89 
Silver Peak, 14 miles southwest of; on slate bowlder 4 ft~et to left of road 

at junction of crossroads from Cowcamp ....•......••......... ~ •...... 5, 839. 40 
Silver Peak, 15 miles southwest o{; on striped limestone bowlder 4 feet to 

left of road near group of three pine trees in inner angle of zigzag at 
foot of rocky cliff of blue limestone . . . . . . . . • . . . . . . • . . . • . . . . . . . • . • • • • . 6, 403. 24 

Silver Peak, 16t miles southwest of, 10 feet to left of road on summit; iron 
post marked "6961" ..........•••.....•....•••...•••........••••..•••• 6, 961. 246 

Silver Peak, 24 miles southwest of, on north side of road near triangula-
tion station of State line survey; iron post marked "5121 " ••••••••.••• 5, 121. 423 

Oasis post-office, in face of stone building on the Piper ranch; bronze tab-
let marked ''5106" ••••••••••••••••••••••••••••••••••••.••••••••••••••• 5,106.061 

COLUMBCS, VIA FISHLAKE VALLEY STAGE ROAD, TO OASIS. 

Columbus, 9 miles south of, at junction of Calmville Borax Works road, 
on black rock surrounded by ring of stones .••••..••••..••••..•..••..•. 4, 721. 68 

Columbus, 10 miles south of, 100 feet south from the spring at the gap; 
iron post marked "4744" ..••...............•...•..•.....•.•....•....•. 4, 743.910 
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Feet. 
Columbus, 10! miles south of, on big round brown bowlder standing 20 

feet to left of road, marked with chiseled cross...... . . . . . . . . . . . . . . . . . . 4, 753. 06 
Columbus, 12t miles south of, on broad low turtle-back shaped bowlder on 

left side of road, marked with chiseled cross ..•.......•...••........... 4, 819.94 
Columbus, 14 miles south of, on yellow conical rock outcropping 20 feet 

to left of road at point where a long, low yellow ridge runs down north
eastwardly toward the marsh, marked with chiseled cross .•••.......... 4, 987.94 

Columbus, 15 miles south of, on small brown embedded rock marked by 
ring of stones roundabout, 10 feet to left of road on top of highest ridge 
crossed by road ........•..............••.•..... ~.. . . . . . . . • • • • . . . . . . . . . 5, 017. 36 

Columbus, 18 miles south of; on floor of second small bridge over stream 
at "The Crossing" . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . .. . 4, 777. 31 

Mineral Monument Hill near" The Crossing;" iron post marked" 4825 ". 4, 825.347 
Chiatiavitch crossroads, on top of 4 by 4 inch by 4 foot post of mail box ... 4, 804. 51 
:Fishlake salt marsh, surface of, where crossed by road ......•..•........ 4, 791 
SilverPeak roadjunction; on top of iron post of guideboard ............ 4,813. 013 
Dyer post-office; cross cut in back of horse drinking trough at spring 

mar ked '' 4835". . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 834. 65 
Smith ranch buildings, on top of mail box in front of.... . . . . . . . . . . . . . . . • 4, 870. 45 
Stuart home, opposite, between road and shore of Fish Lake; iron post 

mar ked '' 4865" . . . . . . • • . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 865. 549 
Columbus, 33 miles south of; on top of corner post of fence of first field 

on east side of road.... . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4, 893. 49 
A. G. McAfee's ranch; on stone foundation to adobe builing used as men's 

sleeping quarter's ...................... ; . . . . . . . . . . . . . . .. . . . . . . . . . • . . . . 4, 918. 96 
Columbus, 4! miles south of; on top oflarge stone monument piled up on 

right side of road at summit .......................................... 5, 087 
Triangulation station of State line survey, 60 feet north of road; iron post 

marked "5070" •..•....••.....••••.•••.••...••.••.•.•••.•.••.••••••••. 5, 070.137 

MISCELLANEOUS ELEVATIONS AT ISOLATED POINTS. 

Calmville Borax ·works; on 40-penny nail driven in northwest corner of 
office building.... . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . 4, 510. 93 

Salt well; iron post marked '' 4869" ..................................... 4, 869.958 
Sulphur mine on Reese River road, about 2 miles north from its junction 

with Silver Pea.k road, on floor of old cabin, marked by a cross of eight 
brass-headed tacks ......................................... ~ .........• 5, 112. 24 

Reese River road, 7-! miles north from its junction with Silver Peak road; 
iron post marked "4841" .............................................. 4, 841. 991 

North west corner T. 1 S., R. 38 E. ; iron post mar ked '' 5606". . . . . . . . . . . . • 5, 606. 055 
Northwest corner of T.l S., R. 40 E.; iron post marked '' 5453" .......... 5, 452.634 
Corner of sees. 8, 9, 16, and 17, T. 2 S., R. 40 E.; iron post marked "4346" .. 4, 346. 467 
Northwest corner of T. 4 S., R. 39 E.; iron post marked "4661 " ........... 4, 661.053 
South corner common to sees. 31 and 32, T. 3 S., R. 38 E.; iron post marked 

"5979" . - ....... - ... - .. --- ... - -- - ........................ -- - .. - - - . . . • • 5, 978. 625 
Cowcamp, on top of side board at upper end of water trough ....•.......• 5, 133. 2 
Cowcamp, at summit of cross roads 1! miles beyond, on big black bowl-

der standing alone 4 feet to left of road.... . . . . . . . . .. . • . . . . . . .. .. . . .. . . 5, 782. 75 
First summit of mine road running from main road between Fish Lake 

and Silver Peak southeasterly to the Drinkwater mines, on butt of 
sawed-off limb of lone big dead tree on left of road defined by a cross .. 7, 626. 5 

Second summit of above road, on brass cap driven in top of pine stump 20 
feet to left of road at center of swingway of said road.... . . . • . . . . . . . . • • 7, 665. 87 

Blair mine, on summit of trail running from Valcadis's building to; iron 
post marked ''7298" ................................................... 7, 297.617 
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ADVERTISEMENT. 

[Nineteenth Annual Report.] 

The statute approved March 3, 1879, establishing the United States Geological Survey, contains the 
following provisions: 

"The publications of the Geological Suney shall consist of the annual report of operations, geological 
and economic maps illustrating the resources anll classification of the lands, and reports upon general 
andeconomic geology and paleontology .. The annual report of operations of the Geological Survey 
shall accompany the annual report of the Secretary of the Interior. All special memoirs aml reports 
of said Sun•ey shall be issned in unifor1u quarto series if deemed necessary by the Direetor, butother. 
wise in ordinary octavos. Three thousand copies of each shall be published for scientific exchanges 
and for sale at the price of p11blicatiou; anll all literary and cartographic materials recciYml in exchange 
shall be the property of the United States and form a part of the library of the organization; and the 
money resulting from the sale of such publications shall be covered intq the Treasury of the United 
States." 

Except in those cases in 1vhich an extra number of any :~pecial memoir or report has been supplied 
to the Survey by resolution of Congress or has been ordered by the Secretary of the Interior, t.hie 
office has no copies for gratuitous distribution. 

ANNUAL REPORTS. 

I. First Aot1nual Report of the United States Geological Sur,•ey, by Clarence King. 1880. so. 79 pp. 
1 map.-A preliminary report describing plan of organization and publications. 

U. Second Annual Report of the United States Geological Survey, 1880-'81, by J. W. Powell. 1882. 
go. h·, 588 pp. 6~ pl. 1 map. 
III. Thir£1 Annual l~eport of tl.e United States Geological Suryey, 1881-'82, by J. W. Powell. 1883. 

go. xviii, 564 pp. 67 pl. amlmaps. 
IV. Fourth Annual Hepo1·t,of the United States Geological Survey, 1882-'83, by J. \V. Powell. 1884. 

go. xxxii, 473 Jlp. 85 pl. and maps. 
V. Fifth .A.nnual Report of the United States Geological Survey, 1883-'84, by J. W. Powell. 1885. 

go, xxxvi, 469 pp. 58 pl. and maps. 
VI. Sixth Annual Report of the United States Geological Survey, 1884-'85, by J. ,V, Powell. 1885. 

go. xxix, 570 pp. 65 pl. amlmaps. 
Vll. Seventh Annual Reportofthe United States GeologicalSur,rey,1885-'g6, byJ. \V.Powell. 1888. 

so. xx, 656 pp. 71})1. amlmaps. 
VITI. Eighth Annual Report of the United States Geological Survey, 1886-'87, by J. W. Powell. 1889. 

go. 2 pt. xix, 474, xii pp. 53 pl. and maps; 1Jl.l., 475-1063 pp. 54-76 pl. and maps. · 
IX. Nin.th Annual Ueport of the United States Geological Survey, 1887-'88, by J. ,V, Powell. 1889. 

so. xiii, 717 pp. 88 pl. and maps. 
X. Tenth Annual Ueport of the United States Geological SurYey, 188R-'89, by J. W. Powell. 1890. 

so. 2 pt. xv, 774 pp. 98 pl. and maps; viii, 123 pp. 
XI. EleventhAnnualReportofthe UniteuStates GeologicalSurvey,1889-'90, byJ. W. Powell. 1891. 

so. 2 pt. xv, 757 pp. 06 pl. and maps; ix, 351 pp. 30 pl. 
XII. Twelfth Annual Report of tile United States Geological Survey, 1890-'91, by J. W. Powell. 1891. 

so. 2pt. xiii, 675 pp. 53 pl. amlmaps; xviii, 576 pp. 146 pl. and. maps. 
XIII. Thirteenth Annual Report of the Uni~ed States Geological Snnrey, 1891-'92, by J. W. Powell. 

1893. S0 • 3 pt. vii, 240 pp. 2rnaps; x, 372}1p. 105 pl. and maps; xi, 486pp. 77 pl. and maps. 
XIV. FourteenthAnnual Reportof the United States Geological Survey, 1892-'93, byJ. W.Po~vell. 

1893. 8°. 2 pt. vi, 321 pp. 1 pl.; xx, 597 pp. 74 pl. 
XV. Fifteenth Annual Report of the United States Geological Survey, 1893-'94, by J. W. Powell. 

1895. so. :dv, 755 pp. 48pl. 
XVI. Sixteenth Annual Report of the United States Geological Survey, 1S94-'95, Charles D. 

Walcott, Director. 18!l5. (Part I, 1896.) so. 4 pt. xxii, 910 pp., 117 pl. and maps: :ldx. 598 pp., 43 pl. and 
maps; xv, 646 pp., 23 Ill.; xix, 735 pp., 6 pl. 

XVII. Seventeenth .Annual Report of the United States Geological Sun·ey, 1S95-'96, Charles D. 
Walcott. Director. 1896. so. 3 pt. in 4 vol. xxii, 1076 pp., 67 pl. and maps; xxv, 864 pp., 113 pl. and 
map~· xxiii, 542 pp., 8 pl. and maps; iii, 543-1058 pp., 9-13 pl. 

XVIII. Eighteenth Annual Report of the United States Geological Snrvey,1896-'97, Charles D. 
Walcott,·Director. 1897. ·(Parts IIandiii,l898.) S0 • 5 pt. in6,·ol. 440pp, 4pl. and maps; v, 053pp., 
105 pl. and maps; v, 261 pp., 118 pl. ami maps; J<. 756 pp., 102 pl. and maps; xii, 642 pp., 1 Ill.; 643-1400 pp. 

XIX. Nineteenth Annual Report of the United States Geological Survey, 1897-'08, Charles D. 
Walcott, Director. 1S98. so. 6 pt. in 7 vol. 
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for the Year 1894, by 1<' • .B. Weeks. 1896. S0 • 141 pp. Price 15 cents. 
136. Volcanic Rocks of South Mountain, Pennsylvania, by Florence Bascom. 1896. S0 • 124 pp. 28 

pl. Price 15 cents. 
137. The Geology of the Fort Riley Military Reservation and Vicinity, Kansas, by Robert Hay. 

1896. so. :35 pp. 8 pl. Price 5 cents. 
138. Artesian-Well Prospects in the Atlantic Coastal Plain Hegion. by X.H. Darton. 1896. S". 228 

pp. 19 pl. Price 20 cents. 



ADVERTISEMEXT. VII 

139. Geology of the Castle Mountain Mining District, Montana, by W. H. Weed and L. Y. Pirsson. 
1896. so. 16! pp. 17 pl. Price 15 cents. 

140. Report of Progress of the Division of Hydro!:.rraphy for the Cale~dar Year 1895, by Frederick 
Haynes Newell, Hydrographer in Charge. 1896. ~0 • 356Jlp. Price 25 c~nts. 

141. The Eocene Deposits of the Milldle Atlantic Slope in Delaware, Maryland, anrl Virginia, by Will· 
iam Bullock Clark. 1896. 8°. 167 pp. 40 pl. Price 15 cents. 

142. A Brief Contribution to the Geology and Paleontology of Northwestern Louisiana, by 'I'. Way· 
laud Vaup:han. 1896. 8°. 65 pp. 4 pl. Price 10 cents. 

143 . .A Bibliography of Clays and the Ceramic Arts, by .John C. Branner. 1896. so. 114}Jp. Price 
15 cents. 

144. The Moraines of the Missouri Coteau aml their Attendant Deposits, by James Edward Todd. 
1896. so. 71 pp. 21 pl. Price 10 cents. 

145. The Potomac Formation in Virginia, by W. M. Fontaine. 1896. so. 149}lp. 2}ll. Price 15·cents. 
146. Bibliography all(l Index: of North American Geology, Paleontology, Petrology, and Miner

alogy for the Year 1895, by F. B. Weeks. 1896. so. 130 llp. Price 15 cents. 
147. Earthquakes in California in 1895, by Charles D. Perrine, .Assistrmt Astronomer in Charge of 

Earthquake Observations at the Lick Observatory. 1896. 8°. 23 pp. Price 5 cents. 
148. Analyses of Rocks, with a Chapter on Analytical Methods, Laboratory of the United States 

Geological Survey, 18S0to 1S96, by F. W. Clarkeaml W. F. Hillebrand. 1897. so. 306}lp. Price20cents. 
149. Bibliogmphy and Index of North American Geology, Paleontology, Petrology, and Mineralogy 

for the Y.ear 1S96, by Fred Boughton Weeks. 1897. so. 152 pp. Price 15 cents. 
150. Tho l~ducational Series of Rock Specimens Collected aml Distributed by the United States 

Geological Survey, by Joseph Silas Diller. 1S98. 8°. 400 pp. 47 pl. Price 25 cents. 
151. Tl1e Lower Cretaceous Gryplueas of the Texas Region, by R. T. Hill and T. ·wayland Vaughan. 

1898. so. 139 pp. 35 pl. Price 15 cents. 
152. A Catalogue of the Cretaceous and Tertiary Plants of North America, by F. H. Knowlton. 

1898. so. 247 pp. Price 20 cents. 
153. A Bibliographic Index of North American Carboniferous Invertebrates, by Stuart "\Veller. 1898. 

so. 653 pp. Price 35 cents. 
154. A. Gazetteer of Kansas, by Henry Gannett. 1898. 8°. 246 pp. 6 pl. Price 20 cents. 
155. Earthq nakes in California in 1S96 and 1897, by Charles D. Perrine, Assistant Astronomer in 

Charge of Earthquake Observations at the Lick Observatory. 189R. so. 47 pp. Price 5 cent~. 
1f>6. Bibliography and Index of North American Geology, Paleontology. Petrology, and Mineralogy 

for the Year 1897, by Freel Boughton Weeks. 1898. S0 • 130 pp. Price 15 cents. 

In preparation: 
-The Gneisses, Gabbro-Schists, and .Associated Rocks of Southeastern Minnesota, by C. "\V. Hall. 
-The Geology of Ea;;tern Berkshire Coun1y, Massachusetts, by B. K. Emerson. 
-The Moraines of Southeastern Dakota and their Attendant Deposits, by .J. E. Todd. 

WATER-SUPPLY AND IRRIGATION PAPERS. 

By act of Congress appro,·ed .Junt 11, 1896, the following provision was made: 
"Provided, That hereafter the reports of the Geological Survey in relation to the gauging of 

streams and to the methods of utilizing the water resources may be printed in octavo form, not to 
exeecd one hundretl pages in length and fi\•e thousand copies in number; one thousand copies of 
which shall be for the official use of the Geological Survey, one thousand five hundred copies shall be 
tlelivere<l to the Senate, and two thousand five hundred copies shall be deli,•ered to the House of Rep· 
resentatives, for- distribution.'· 

Untler this law the followh1g papers have been published: 
l. Pumping "\Yater for Irrigation, b,\' Herbert M. "\Vilson. 1896. so. 57 pp. -9 pl. 
2. Irrigation near I'hmnix, Arizona, by Arthur P. Davis. 1897. 8°. 97 pp. 31 pl. 
3. Sewage Irrigation, by George "\V. Rafter. 1897. 8°. 100 pp. 4 pl. 
4 . .A Reconnoissance in Southeastern Washington, by Israel Cook Russell. 1897. so .. 96 pp. 7 pl. 
5. Irrigation Pract.ice on the Great Plains, by Elias Branson Cowgill. 1897. so. 39 pp. 12 pl. 
6. Undergronml "\Vaters of Southwestern Kansas, by Erasmus Haworth. 1897. so. 65Jlp. 12 pl. 
7. Seepage Waters of Northern Utah, hy Samuel Fortier. 1897. so. 50 pp. 3 IlL 
S. Windmills for Irrigation, by E. C. Murphy. 1897. so. 49 pp. 8 pl. 
9. Irl'igation :uear Greeley, Coloradu, by David Boyd. 1897. so. 90 pp. 21 pl. 
10. Irrigation in Mesilla Valley, New Mexico, by F. C. Barker. 189S. so. 51 pp. 11 pl. 
11. River Heights for 1896, by Arthur P. Davis. 1897. so. 100 pp. 
12. \Vater Resources of Southeastern Nebraska, by Nelson H. Darton. 1898. so. 56 pp. 21 pl. 
13. Irrigation Systems in Texas, by William Ferguson Hutson. 1S9S. S0 • 67 Jlp. 10 pl. 
14. New Tests of Certain Pumps and Water-Lifts used in Irrigation, by Ozni P. Hood. 189S. so. 

91 pp. 1 pl. 
15. Operations at River Stations, 1S97, Part I. 1S98. 8°. ·100 pp. 
16. Operations at River Stations, 1897, Part II. 1898. 8°. 101-200 pp. 

In preparation: 
17. Irrigation near Bakersfield, California, by C. E. Grunsky. 189S. S0 • 96 Pll· 16 pl. 
18. Irrigntion near Fresno, California, by C. E. Grnnsky. 
19. Irrigation near Merced, Califomia, hy C. E. Grunsky. 
20. Experiments with Windmills, by T. 0. Perry. 



VIII ADVERTISEMENT. 

'£0POGRAPHIC MAP OF THE Ul\TITED STATES. 

When, in 1882, the Geological Survey was directed by law to make a geologic map of the -:Jnited 
States, there was in existence no suitable topographic map to serve as a base for the geologic map. 
The preparation of such a topographic map was therefore immediately begnn. About one-fifth of the 
areaoftbe country, excluding Alaska, has now been thus mapped. The map is}mulished in atlas sheets. 
Under the plan adopted the entire area of the country is divided into small quadrangular districts 
(designated quadrangles), bounded by certain meridians and parallels. The unit of sun-fly is also the 
unit of publication. The separate sheets are sold at 5 cents Paeh when fewer than 100 copies are pur-

. chased, but when they are ordered in lots of 100 or more copies, whetl1er of the same sheet or of 
different sheets, the price is 2 cents eacl1. The mapped areas are widely scattered, nearly every 
State being represented. l\Iore than 900 Aheets llave been engraved and Jlrinted; they are tabulated 
by States in the Survey's "List of Publications," a pampi1let which may be l1atl on application. 

The map sheets represent a great variety of topographic features, and with the aid of descriptive 
text they can be use(l to illnstrate topographic forms. This has led to the projection of an educational 
series of topographic folios, for use wherever geography is taught in lligh t~cbools, academies, and 
colleges. Of this series the first folio has been is:med, viz: 

1.. Physiographic types, by Henry Gannett, 1898, folio, consisting of the following sl1eets and 4 
pages of descripti>e text: Fargo (N.Dak.-Minn.), a region in youth: Charleston (W.Va.), a region 
in maturity; Caldwell (Kans.), a region in old age; Palmyra (Va.), a rejuvenated region; Mount 
Shasta (Cal.), a young Yolcanic mountain; Eagle (Wis.), moraines; Sun Prairje (Wis.), drumlins; 
Donaldsonville {La.), river flood plains; Boothbay (Me.), a fiord coast; Atlantic City (N. J".), a bar
rier. beach coast. 

GEOLOGIC ATLAS OF TRE UNITED STATES. 

The Geologic .A.tlas of the united States is the final form of publication of the topographic and 
geologic maps. The atlas is issued in llarts, or folios, progressively as the surveys are extended, and 
is designed ultimately to co•er the entire country. 

Each folio contains topographic, geologic, economic, and structural maps, together with textual 
descriptions and explanations, and is designated by the name of a principal town or of a prominent 
natural feature within the district. 

Two forms of issue have been adopted, a "library edition" and a "field edition." In both the 
sheets are bound between heavy paper covers, bnt the library copies are permanently bound, while 
the sheets and ~overs of the field copies are only temporarily wired together. 

Under the law a copy of each folio is sent to certain public libraries and educational institutions. 
The remainder are sold at 25 cents each, except such as contain an unusual amount of matter, which 
are priced accordingly. Prepayment is obligatory. The folios ready for distribution are listed below. 

No. Name of sheet. State. 

~~gston .~~--~Montana __ 

2 R . ld {.I, Georgia ... } 
mggo ·••••• · · Tenuessee 

3 Placerville .... _ .. 1 California. 
4 Kingston .•..•.... 1 Tennessee 
5 :Sacramento_ ..... ·j California_ 
6 Uhattanooga ____ .. Tennessee 
7 Pikes Peak* ...... ' Colorado._ 
8 :Sewanee _ .... ___ .. : Tennessee 
9 Authra~ite-Crest· I Colo~a~o- _ 

ed Butte. { Virgmm .. } 
10 Harpers Ferry._. 1 West Va. _ 

i • . Ma~~'lan.<L 
11 .Jackson . _ ...... _ -

1 
Cahtorma_ 

{ 
Virginia __ } 

12 Estillville ... __ .. Kentucky. 
. Tennessee 

• {

1 :Marvlaml. } 13 Fredencksbnrg. _ Virginia . _ 

{ 
Virginia __ } 

14 Staunton.--··---
1 

West V::L. 
15 Lassen Peak ..... _t California. 

l "ll {' Tennessee } 16 I Knoxvi e ...... - N .Carolina 
17 ~lar:vsville .....•. California_, 
18 Smartsville. _ .... _ California_ 

{ 
Alabama_. } 

19 Stevenson . ___ .. _ Georgia .. _; 
, Tennessee I 

20 ' Cleveland _ .••... _ Tennessee 
21 Pikeville ___ . _.... Tennessee 
22 McMinnville . __ . _ · Tennessee 
23 NominL ____ , ___ {j MV.ar~l~nd_} 

lTgillla . _ 
24 Three Forks .•..... :Montana_. 

Limiting meridians. 

11~-Hl{} j 

850-850 30' 

1200 30'-121 c 
840 30'-850 

121°-1210 30' 
850-85" 30' 

1050-1050 30' 
850 30'-860 

1060 45'-1070 15' 

770 30'-780 

1200 30'-12]0 

820 30'--830 

77°-770 30' 

79°-790 30' 

1210-1220 

sao 30'-840 

1210 30'-1220 
1210-1210 30' 

850 30'-860 

840 301-850 
85°-85° 30' 
85° 30'-86° 
760 30'-770 

1110-1120 
*Out of stock. 

Limiting parallels. 
1 Area, in'Price, 
I squarej in 

miles. cents. 
I 

450-460; 3, 354 t 25 
340 30'-350 980 25 

38° 30'-390 932: 25 
350 30'-360 

9691 25 
380 30'-390 9:'12 25 
350-350 30' 975 25 
38° 30'-390 932 25 
350-350 30' 975 25 
380 45'-390 465 50 

390-390 30' 925 25 
I 

380-380 30' , 938 ' 25 

::!60 30'-370 957 25 

380-380 30' 938 25 

380-380 30' 938 25 
40=>-4]0 3,634 25 

aso 30'-360 I 925 25 
390-390 301 

I 925 25 
390-390 30' ! 925 25 

I 

340 30'-350 i 980 25 

350-350 30' 975 25 
350 30'-360 969 2;) 
350 30'-360 969 25 

380-380 30' 938 25 
450-460 3,354 50 



ADVERTISEMENT. IX 

No. i 
Area, in1Price, 

~arne of sheet. State. Limiting meridians. J,imiting parallels. square! in 
miles. 

1
cents. 

25 
1 

Loudon ........... Tennessee I S4°--84° 30' 350 30'-360 969 25 
26 Pocahontas ...•.. { Virginia .. } 81°-810 30' I :l70-37J 30' 951 25 West.Va .. 
27 Morristown ....•.. Tennessee! S30-S30 30 360-360 30' 963 25 

Piedmont ........ { 
Virgima. ·'} 

2S :Maryland., 790-790 30' 390-390 30' 925 25 
We13tVa .. 

29 Nevada City: 
Nevada City.} I{ 1210 001 25"-121 ° 031 45" 390 131 5011-390 171 1611 ' 11.65 } Grass Valley. California. 1210 01' 35"-121° 051 04" 39° 10' 22"-390 13' 50" I 12.09 50 
Banner Hill . 1200 571 0511-121° 00' 2511 39° 131 5011-390 171 1611 11.65 

30 Yellowstone Nit-
tional Park: l Gallatin ...... t 

3,4121 Canyon ...... Wyoming. 1100-1110 440-450 75 Shoshone .... 
Lake ......... J 

California. 31 Pyramid Peak .... 1200-1200 301 380 301-390 932 25 
32 Franklin ...•..... { Virginia .. } 790-790 301 3SO 30'-390 9il2 25 "\Vest Va .. 
33 Briceville ......... Tennessee S4°--84° 30' 36'-36~ 301 96:l 25 
34 Buckhannon ..... ·r West Va .. soo-soo 301 3SO 30'-390 932 25 
35 Gadsden . . . • . . . . • . .Alabama . S60-S60 30' 340-340 30' 9S6 25 
36 Pueblo............ Colorado .. 1040 30'-1050 3S0-3S0 301 93S 50 
37 DownieYille ...•.. California. 120° 30'-1210 390 30'-400 919 25 
3S Butte SpeciaL .... Montana .. 1120 29' 30"-1120 36' 42" 450 591 2S11-460 02' 54 11 22.80 50 
39 Truckee ..... California. 12o0-12oo ao' 1$90-390 30' 925 25 
40 'Vartburg ........ Tennesi!ee S4C> 30'-850 360-360 30' 963 25 
41 Sonora .•••........ California. 1200-1200 301 370 30•-380 944 25 
42 Nueces ........... Texas .... 1000-1000 301 290 30'-300 1, 035 25 
43 Bidwell Bar ...... California. 1210-1210 30' 390 30'-400 91S 25 

STATISTICAL PAPERS. 

Mineral Resources of the United States, 1SS2, by Albert Williams, jr. 18S3. S0. xvii, S13 pp. Price 
50 <'ents. 

Mineral Resources of ihe United States, 1S83 and 18S4, by Albert Williams, jr. 1SS5. S0. xiv, 1016 
pp. Price 60 cents. 

Mineral U.esources of the United States, 1S85. Division of Mining Statistics aml 'l'echnology. 18S6. 
so. vii, 576 pp. Price 40 cents. 

Mineral Resources of the United States, 1S86, by David T. Day. 1887. so. viii, 813 pp. Price 50 cents. 
Mineral Resources of the united States, 1SS7, by David T. Day. 188S. S0. vii, 832 pp. Price 50 cents. 
Mineral Resources of the united States, 18SS, by David T. Day. 1S90. S0. vii, 652 pp. Price 50 cents. 
Mineral Resources of the United States, 1889 and 1S90, lJy David T. Day. 1892. 8°. viii, 671 pp. 

Price 50 cents. 
Mineral Resources of the United States, 1S91, by David T. Day. 1893. S0. vii. 630 pp. Price 50 cents. 
Mineral Resources of the united States, 1S92, by David T. Day. 1893. S0. vii, S50pp. Price 50 cents. 
Mineral Resources of the United States, 1S93, by David T. Day. 1S94. 8°. viii, S10pp. Price 50 cents. 

On March 2, 1895, the following provision was included in an act of Congress: 
'·'Provided, That hereafter the report of the mineral resources of the United States shall be issued 

as a part of the report of the Director of the Geological Survey." 
In compliance with this legislation the following reports have been published: 
Mineral Resources of the United States, 1S94, David T. Day, Chief of Division. 1S95. so. xv, 646 

pp., 23 pl.; xix. 735 pp., 6 pl. Being Parts III and IV of the Sixteenth Annual Report. 
Mineral Resources of the United States, 1895, David T. Day, Chief of Division. 1896. so. xxiii, 

542 pp., ts pl. and maps; iii, 543-1058 pp., 9-13 pl. Being Part III (in 2 vols.) of the Seventeenth 
Annual Report. 

Mineral Resources of the United States, 1S96, David T. Day, Chief of Division. 1S97. so. xii, 642 
pp., 1 pl.; 643-1400 pp. Being PartY (in 2 vols.) of the Eighteenth .Annual Report. 

Mineral Resources of the Cnited States, 1S97, David T. Day, Chief of Division. 1S9S. 8°. Being 
Part VI (in 2 vols.) of the Nineteenth .Annual Report. 

The money received from the sale of the Survey publications is deposited in the Treasury, and the 
Secretary of the Treasury declines to receive bank cl1ecks, drafts, or postage stamps; all remittances, 
therefore, must be by :.IONEY ORDER, made payable to the Director of the C"nited States Geological 
Survey, or in CURRENCY-the exact amount. Correspondence relating to the publications of the 
Survey should be arltlressecl to-

WASHINGTON, D. C., September, 1898. 

THE DIRECTOR, 
UNITED STATES GEOLOGICAL SURVEY, 

WASHINGTON, D. C. 



[Take this leaf oti.t and paste the separated titles up•m threP. of your catalogue 
cartls. The first and second titles need no addition; over the third write that 
subject under which you would place the book in your library.] • 

LIBRARY CATALOGUE SLIPS. 

United States. Depart·ment of the int~·ior. (U.S. geological3m·t•ey.) 
Nineteenth annual report I of the I United States geological 

survey I to the I secretary of the interior I 1897-98 I - I Charles 
D. Walcott I director I - I In six parts I- I Part I.-Director's 
report, including triangulation and spirit leveling; [-VI (con
tinued).-:Mineral resources of the United States, 1897 I nonmetal
lic prouncts, except coal and coke I David T. Day, chief of divi
:siou] I [Vignette) I 

Washington I government printing office 11898 
so. 6 parts in 7 vols. 

CONTENTS: 

Part I. Director's report, including triangulation and spirit leveling. 422 pJl. 
2pl. 

Part li. Papers chiefly of a theoretic natnre. 
Part III. Economic geology. 
Part IV. Hydrography. 
Part V. Forest reserves. 
Part VI. Mineral resources of the Unitetl States, 1S9i. Metallic products, coal, 

and coke. 
Part VI (continued). Mineral resonrces of the United States, 1897. Nonmetal

lic produets, except coal antl coke. 

Walcott (Charles Doolittle). 
Nineteenth annual report I of the I United States geological 

survey I to the I secretary of the interior 11897-98 f - I Charles 
D. Walcott I director I -I In six parts 1- I Part I.-Director's 
report, including triaugnlation and. spirit leveling; [-VI ( cou
tillued).-.Mineral resources of the United States, 1897 I nonmetal
lic products, except coal and coke I David T. Day, chief of divi
swn] I [Vignette] I 

Washington I government printing office 11898 
so. 6 parts in 7 vols. 
( UNI'l'EIJ :::i'L'A'l'ES. Department of the interinr. ( U. S. geological .Yttrvey.) 

Nineteenth annual report I of the I United States geological 
survey 1 to the I secretary of the interior I 1897-98 1 - 1 Charles 
V. Walcott, director I - I In six parts I- I Part I.-Director's 
report, including triangulation and spirit leveling; [-VI (con
tinued).-l\1ineral resources of the United States, 1897 !nonmetal
lic products, except coal and coke I David T. Day, chief of divi
sion] I [Vignette] I 

Washington I government printing office 11898 
so. 6 parts in 7 vols: 
[UNITED STATES. Depa1'tment of the interior. ( U. S. geological survey.) 
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