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UNITED

AUGUST 15, 1856.

That

number, of tlie report proper of the commissioner on the Mexican boundary, with tbc maps accompanying said report, and
two thousand copies of the appendix containing the reports on the botany and natural history of the country adjacent to
said boundary

;
to be paid for out of the fund appropriated for running the said boundary. And that two hundred and fifty

copies of the former, and twenty-five copies of the latter, be furnished the said commissioner.

Attest

:

ASBUKY DICKINS, Secretary.
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MESSAGE

TROM

THE PRESIDENT OF THE UNITED STATES,

C0MMT7N'ICATI>O

I

A report of Major Emory ^ United States Commissioner ^ on the survey of the houndary letiveen

the United States and Mexico j accompanied hy a letterfrom the Secretary of ike Interior.

August 7, 1856.—Eead, and ordered to lie on the table. Kesolution to refer to Committee on Printing agreed to.

August 15, 1856.—Ordered to te printed in quarto form, and that 5,000 additional copies of the report proper, with the

maps, and 2,000 copies of the appendix, be printed—250 copiea of the former, and twenty-five copies of the latter, be

furnished the said commissioner.

w
House of Hepresentatives of

I communicate to Congress, herewith, the report of Major W. H. Emorj, United States Com-

missioner, on the survey of the boundary hetween the United States and the republic of

Mexico, referred to in the accompanying letter of this date from the Secretary of the Interior.

FRANKLIN PIERCE.

Department of the Interior,

Washington, August 1, 1856.

Sir: I have the honor to submit to you, herewith, to be laid before Congress, a report of

W. H. Emorv, United

United

I am, sir, very respectfully, your obedient servant,

E. McClelland

The President of the United States.

Secretary
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Commission

Sir: I have the honor to send herewith my report on the

WasJi

mhered from 63.

boundary between

maps and illustrations as have hee

is from which these -nrnnfs ata air

United

by me subject to your order, or that of Congress.

The general map cannot be completed until next winter, and the map of the new Territory is

not quite completed, but when finished, no delay will ensue in the publication. By consultation
with the printer, I find these maps will be done quite as soon as the printing of the report,
should it be concluded to print that report.

volume now sent in, there will be an appendix, containing reports upon the
botanj and natural history of the country adjacent to the boundary, with from to three

aved and the plates deposited in this offi

of the country. They promise to havt

not being of the same general interej

general report until their completion.

elmann

them
) of the year. These reports

not to delay sending in the

beg to call attention to my
number

from

may be made

made by Con

more than $100

the prosecution of the work.

I have the honor to be, your obedient servant,

W. H. EMOEY,

McClellan

itary of tlu

United States Commissioner
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PEEPATORY EEMARKS.

The instructions given to me August 15, 1854, by tlie Eon. Robert McClelland, Secretary of

the Interior, direct that, 'Mn all cases where they do not conflict with the stipulations of the

treaty, or the specific directions contained in these instructions, you will be guided by the

instructions issued by the Department of State, and those of this department, to the Com-
missioner

The instructions referred to, given to one of my predecessors, and not repealed, directed an

examination of the country contiguous to the line to ascertain its practicability for a railway

route to the Pacific ; and also directed information to be collected in reference to the aori-

cultural and mineral resources, and such other subjects as would give a correct knowledge of the

physical character of the country and its present occupants.

A compliance with these instructions has necessarily extended this report very much beyond
the limits of the record necessary to show the official acts of the joint commission.

Eifteen thousand extra copies of this report have been ordered by Congress. It consists of

two volumes, divided into four parts. The first part comprises the personal narrative
;
general

description of the country
;

journal of the joint commission ; the astronomical work

;

barometrical levels ; meteorological record, and magnetic observations. The second part

consists of the geological researches, with annotations, and a review of the whole by Professor

James Hall. The third part comprises the general botanical features of the country, by Dr.
John Torrey, described from memoirs of the assistants^ and from the plants themselves, and
a separte description of the cactacefe, by Dr. George Engelmann, of St. Louis. The fourth part

embraces the natural history of the country, by Spencer P. Baird, based upon the notes and
memoirs by the assistants, and upon the specimens themselves.

The first two parts, forming volume I, are now presented to the government ; the third and
fourth parts, forming volume II, are delayed in conseq^uence of the difficulty of getting the illus-

trations engraved.

Accompanying the first volume are five ma

maps numbered from 1 to 4, on a scale of g

of the country contiguous, as far as information has been obtained from actual survey or recon-

noissance. If these maps were placed in the hands of department commanders, with directions

oVo Tj^
showing the boundary line and topography

to fill up actual survev, from

from the numerous

very great, the government would be in possession of delineations of our whole southern

frontier, more authentic in character than the maps of many of the old States.

I have confined myself in all these maps, except the general map, to actual information,

derived from instrumental survey, and in doing so, have sacrificed considerable general interest

wbich misrht have been P-ivftn tbpm Tinr! T innmrinrafAff all ihp, Iaako infArmatiATi w"hin>i a^iata



XIV PREFARATORY REMARKS.

come (Traplij

should cease, particularly wliea the graphic representation of a country is confided to the hands

of officers of the United States army.

In all cases where I have used surveys other than those made under my orders, I have

endeavored to give full credit to the officers "by whom the labor was performed; and in cases

where the work has been done under my own supervision, the name of each assistant has

been given.

The system of borrowing, without acknowledgment, hitherto adopted, has tended very much

to obscure and distort the history of the explorations and surveys of the western portion of tlio

American continent, and has led Baron Humboldt into grave errors, and to commit personal

injustice, when, in his Aspects of !N"ature, he attempts to present the progress of discovery in this

region.

Besides the maps named in the preceding part of these reinarks, fi.fty-four maps have been

constructed, and are nearly completed, on a scale of -g-o^^^j-o, showing the boundary line in detail

from the mouth of the Kio Bravo across the continent to where the line terminates on the

Pacific ocean. These maps, to be signed jointly by the Mexican commissioner and myself, are

to be deposited in the Department of the Interior, to form the official record of the boundary.

They are too voluminous to admit of publication, and it is believed all the information which

they contain is condensed in the five maps which are published.

Since the orders first given for this work, which contemplated, in addition, an exploration of

a route for a railroad, a series of surveys have, by act of Congress, been organized under the

War Department for the purpose of ascertaining the best railroad route to the Pacific ocean.

All the information derived by the survey of the boundary line, including astronomical de-
4

terminations, topography, and barometrical levels, have been placed at the disposal of the War

Department in reference to its researches as to the routes for the railway. The thoroughness,

completeness, and fairness, with which all these investigations have been conducted by the War

Department, and the able manjier in which all the reports and reconnoissances have been col-

lated, have rendered it necessary for me to say but little of the practicability of the southern

route, and have necessarily relieved me of the duties expected of me in this respect.

The reports from that department clearly demonstrate the practibility of a railroad route

through the newly acquired territory, and go to confirm the opinion heretofore expressed by me^

that it is the most practicable, if it is not the only feasible route, by which a railway can be

carried across the ^^ Sierra Nevada '' and its equivalent ranges to the south.

In my report of the proceedings of the joint commission, I have omitted the correspondence

which passed between the Mexican commissioner and myself, and our respective governments,

upon the subject of paying the three millions of dollars, the balance of the indemnity due Mexico,

and claimed by her representatives when the field-work of running and marking the boundary

line was completed. Congi

found in Senate Ex. Doc. No. 5T, 34th Congress, 1st session. It is sufficient for me to state

here that I considered the claim of Mexico premature, and that the money should not be paid

until the plans delineating the boundary were completed.

I conclude these remarks by appending extracts fn m the treaties defining the bou

United States and the republic of Mexico

me
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Extract from treaty, dated Guadalupe Hidalgo, February 2, 18i8.

AllTICLE V.'

The boundary line "between the two repuLlics shall commence in the Gulf of Mexico, three leagues from land, opposite

the mouth of the Eio Grande, otherwise called Rio Bravo del Norte, or opposite the mouth of its deepest branch, if it should

,
followiiic: the deepest

channel, where it has more than one, to the point where it strikes the southern boundary of New Mezico ; thence, wcbt-

wardly, along the whole southern boundary of New Mexico (which runs north of the town called Pam) to itstrestern termi-

nation ; thence, northward, along the western line of New Mexico, until it intersects the first brauch of the river Gila

;

(or if it should not intersect any branch of that river, then to the point on the said line nearest to such brauch, and thence

in a direct line to the same ;) thence down the middle of the said branch and of the said river, until it empties into the

Kio Colorado ; thence across the Eio Colorado, following the division line between Upper and Ix)wer California, to the

Pacific ocean.

The southern and western limits of New Mexico, mentioned in this article, are those hiid down in the map entitled

* * Map of the United Mmcaii States^ as organized and defined hy variom acts of the Oo7igreA& qf said repnhlie, and ronstrvrtrd according to th4

best authorities. Revised edition, ruhlished at New York, in 1847, by J, Didurncll.^' Of which map a copy Is added to this treaty,

bearing the. signatures and seals of the undersigned plenipotentiaries. And, in order to preclude all difficulty in tracing

upon the ground the limit separating Upper from Lower California, it is agreed that the said limit Flmll consist of a straight

line drawn from the middle of the Eio Gila, w^here it unites with the Colorado, to a point on the coast of the Pacific ocenn

distant one marine league due south of the southernmost point of the port of San Diego, according to the plan of &iid port

made in the year 1782 by Don Juan Pantoja, second sailingmastcr of the Spanish fleet, and published at Madrid in the year

1802, in the Atlas to the voyage of the schooners Sutil and Mexicana^ of which plan a copy is hereunto added, signed and

sealed by the respective plenipotentiaries.

In order to designate the boundary line with due precision, upon authoritative maps, and to establish upon the ground

landmarks which shall show the limits of both republics, as described in the present article, the two governments shall
I

each appoint a commissioner and a surveyor, who, before the expiration of one year from the date of the exchange of

ratifications of this treaty, shall meet at the port of San Diego, and proceed to run and mark the said boumlary in its

•^s^hole course to the mouth of the Eio Bravo del Norte. They shall keep journals and make out plans of their operations
;

and the result agreed upon by them shall be deemed a part of this treaty, and shall have the same force as if it were

inserted therein, llie two governments will amicably agree regarding what may be

to their respective escorts, should such be necessary.

The boundarv line established by this article shall be religiously respected by ea(

necessary to these persons, and also

shall ever be made therein, except by the express and free consent of both nations, lawfully given by the general govern-

ment of each, in conformity with its own constitution.

Extract from treaty^ dated City of Mexico, Decemher 30, 1853,

ARTICLE I.

The Mexican republic agrees to designate the following as her true limits with the United States for the future : retaining

the same dividing line between the two Califomias as already defined and established, according to the 5fch article of the

limits
t - — • "" — - t

three leagues from land, opposite the mouth of the Rio Grande, as provided in the 5th article of the treaty of Guadalupe

Hidalgo ; thence, as defined in the said article, up the middle of that river to the point where the parallel of ^ 31^ 47' north

crosses

said parallel of 31o 20' to the 111th meridian

junction

middle of the said river Colorado until it intersects the present line between the United States and Mexico.

* In the copy oT the 4Ui article of thU treaty, filed in the Department of State and pubUshed, this paraUel is described as Uie parallel of 31* 47' 30";

but it was so clearly an error of transcribing that the Mexican commissioner, with tliat good s€nse which characterized all his proceeding, a-Teed to

ignore it. W. H^E.
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For the performance of this portion of tie treaty, each of the two governments shall nominate one commissioner, to the
F

end that, by common consent, the two thus nominated, having met in the city of Paso del Norte, three months after the

exchange of the ratifications of this treaty, may proceed to survey and mark out upon the hxnd the dividing line stipulated

by this article, where it shall not have already been surveyed and established by the mixed commission, according to the

treaty of Guadalupe, keeping a journal and making proper plans of their operations. For this purpose, if they should judge

it necessary, the contracting parties shall be at liberty each to unite to its respective commissioner, scientific or other assist-

ants, such as astronomers and surveyors, whose concurrence shall not be considered necessary for the settlement and ratifi-

cation of a true line of division between the two republics ; that line shall be alone established upon which the commis-

sioners may fix, their consent in this particular being considered decisive and an integral part of this treaty, without neces-

sity of ulterior ratification or approval, and without room for interpretation of any kind by either of the parties contracting.

The dividing line thus established shall, in all time, be faithfully respected by the two governments, without any varia-

tion therein, unless of the express and free consent of the two, given in conformity to the principles of the law of nations,

and in accordance with the constitution of each coimtry, respectively.

In consequence, the stipulation in the 5th article of the treaty of Guadalupe upon the boundary line therein described is

nolongerofany force, wherein it may conflict with that here established, the said line being considered annulled and

abolished wherever it may not coincide with the present, and in the same manner remaining in full force where in accord-

ance with the same.

ARTICLE 11.

The

the eleventh article of the treaty of Guadalupe Hidalgo ; and the said article and the tliirty-third article of the treaty of

amity, commerce, and navigation between the United States of America and the United Mexican States concluded at Mexico,

on the fifth day of April, 183 1, are hereby abrogated.

Fkaxklin Piehce, President of the United States of Aimrica:

To all who shall see these presents, greeting : Know ye, that, reposing special trust and confidence in the integrity,

ability, and diligence of William H. EmoTy, of the District of Columbia, I do appoint him to be commissioner, on the part

of the United States o^ America, to run the boundary line between the United States and the Mexican republic according

to the treaty between the two nations entered into the 30th day of December, 1853, and do authorize and empower him
to execute and fulfil the duties of that office according to law ; and to have and to hold the said office, with all the

powers, privileges, and emoluments thereunto legally appertaining unto him, tho said William H. Emory, during the

pleasure of the Tresident of the United States for the time being.

In testimony whereof, I have caused these letters to be made patent, and the seal of the Department of the Interior of

the United States to be hereunto affixed. Wash

[seal.] day of August, in the year of our Lord one thousand eight hundred and fifty-four^ and of the independence

of the United States of America the seventy-ninth,

By the President

:

FEANKLIN PIERCE,

ROBERT McCLELLAKD,
Secretary of the Inlerior,
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CHAPTER I.

PERSONAL ACCOUNT.

ORGANTZATIOX OF TTTF. COMMIPSlOX FOR ECXNIXO THK BOUXDAKY I.IXE BETWEEX TUn UXITKD STATES AXD THE P.KPrELIC OF

rXDFR TUB TKEATY OF xVraUST, 1848.—CUANGtlS IX TUE HKAD OF THE COMJIISSIOX. GOLD IIAXIA IN CALIFOUXIA.—FAILURE

OFTriE GOVEBXMEXT TO KKKP ITS EXGAGEMEXTS.—MIRAPPEICATIOX OF THE PUBLIC MO.VKY.—GENERAL MISMAXAGEMEXT OF THE

AFFAIRS OF THE COMMISSIOX. FIXAL BEOKGAXIZATIOX.—CORllECTIOX OF STATEMEXTS IX Mil. BARXLKTT's XAUKATIVE.

Tlie narrative of the connexion wliich different individuals have had with the Boundary

Commission woiihl no doubt he instructive^ hut the commission organized under the treaty of

Guadahipe Hidalgo was changed so frequently, and the controversies between different mem-

bers of the commission were so acrimonious, as to make the task both complicated and unpleas-

ant, and the execution of it might, perhaps, be attended with injustice.

I will, therefore, confine myself to such accounts as will enable the government, should occa-

sion require it, to trace the history of the work, or any particular portion of it, and to the cor-

rection of some erroneous impressions which have gone abroad, not under authority of the gov-

ernment, but of books published as a private venture.

There have been two boundaries agreed upon with Mexico—that provided for in the treaty of

Guadalupe Hidalgo, Angust, 1848, and that which now exists as the boundary, agreed upon in

the city of Mexico, December 30, 1853, and usually known as the Gadsden treaty.

The treaty under which the first commission was organized required the appointment of a

commissioner and surveyor, to run and mark the boundary from the Pacific to the Atlantic, a

distance following the sinuosities of the boundary of several thousand miles, extending over a

portion of the Continent but little known, and diversified wdth much variety of climate and

topography, and infested throughout its wdiole extent with formidable and hostile bands of

Indians.

I traversed a considerable portion of the line, in the campaign of 1846 and 1847, and made a

reconnoissance of the country adjacent. The information obtained formed the basis of Mr.

Buchanan's specific instructions to our minister in Mexico, in reference to the boundary, which

instructions, unfortunately for the country, were not carried out.

It was, no doubt, from my supposed knowledge of the country that President Polk tendered

me the office of commissioner, but attached the condition that I should resign from the army.

This I respectfully declined. Colonel Weller was then appointed commissioner, and I was

attached to the commission as chief astronomer and commander of the escort of United States

troops, which was to accompany it.

The commission was organized on a moderate plan, and proceeded^ according to the terms of

the treaty, to commence at a point south of San Diego, on the Pacific side. The only way to

get there was by Cape Horn or by th

latter route, and reached Panama in

Vol, I 1

Most of the commission took the

: to meet one of the line of mail
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steamers just established by the government. In this we were disappointcc!; and were kept in

Panama^ at great expense, until the middle of Maj.

Soon after the organization of the commission in Washington^ and on the eve of departure,

the news came of the discovery of fields of gold in California. This report set all ^' the wide

awake*' and unemployed men in the country in motion towards the new Eldorado, and it was

with the greatest difficulty that passage to Chagres could be procured in the meanest craft.

Every steamer and sailing vessel, without regard to sea-going qualities, that could be drawn

from the regular channels of commerce, were put in requisition, and it was with considerable

trouble that I procured a passage in the steamer Northerner, which sailed from New York.

Simultaneously with our arrival on the Isthmus, there was a precipitation upon it of all the

odds and ends of the inhabitants of the Atlantic coast of North America and Europe. The

state of Panama, with its mongrel race of Indians, . negroes and Spaniards, with their

intellects obfuscated by bigotry, and their bodies enervated by a tropical climate, was wholly

unequal to the task of receiving and entertaining, in an orderly manner, such an influx of

strangers. Fortunately, the mass of them was of the self-governing race of the whites of

North America, and when disorder and confusion seemed inevitable, propriety resumed the

sway^ and a germ of civil liberty and self-government was planted for the first time in that

mis-called republic, the fruits of which are now beginning to be made apparent in the new code

of laws, and the extended and liberal views of some of her citizens ; among whom stands con-

spicuously Seiior Arosemena, to whose good offices we were indebted for a roof over our heads

during our long delay in Panama.

It was estimated that as many as four thousand people were collected in Panama, awaiting

transportation to California. The price of passage-tickets in the expected steamers rose to an

Each person seemed to think that there was a limited supply of gold, and
' getting any portion of it depended upon his early arrival in the field. Panama,

sum

name

many

was out of the highway of ships. Boats, something in shape and awkwardness like the ^^ dug-

outs '' of the Mississippi, in use among the natives to transport fruit from the neighboring

island of Toboga, were the only description of vessels that could then be obtained. The largest

of them did not exceed ten or fifteen tons in capacity. Yet

navigate the ocean over a space of three thousand miles, ex

swept for a considerable portion of the way by adverse north winds. Many of the bold adven-

turers were wrecked, and few, if any, reached their destination in their frail barks^ but were

obliged to put in at Acapulco and other ports along the coast.

Seeing that tliere was little probability of our obtaining passage to San Diego before the

middle of Mav, I unnacked tbe instruments, and snt tbpm im fnr tViA (lmi"h1p -nuniAoo nf nmn-

my assistants and mak iillUVAV, JilCVii

dip and intensity, and other phenomena, the results of which will be found elsewhere. The
light on the geographical position and the climate ofmuch

those tropical regions
; but as the observations upon which they were founded were published

in the fifth volume of the proceedings of the American Academy of Arts and Sciences, at

em
March, the summer

very healthy; but towards the latter end of April the rainy season set in, and with it came fever

and cholera. Rejecting the sanitary precautions of abstemiousness usually resorted to in such
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cases, I employed a good cook, and purcliased liglit wines, and, by a gonerons diet, myself and
companions escaped all disease, althougli we were out every clear night observing—at a time

Avlien it was thought certain death to the foreigner to expose liimself. 1 learned this agrwahlo
preventive treatment in Vera Cruz, which I twice visited when the vomllo w-as ra^iiniro*"&
the last time under aggravating circumstances. Being engaged in embarking my regiment,

which was encamped two miles from the city, I was obliged to make frequent visits to the

latter both night and day, exposed alternately to the scorching sun and the evening dews;
and although frequently passing through infected districts since, it was not until the autumn
of 1853 that I sutfercd from this disease. I attribute the attack at that time to the fact of beinso
Ivcpt on board a sliij^, Avliere/by an unexpectedly long voyage of eigLtcen days from T5ra;coa

Santiago to Tensacola; we were reduced to salt junk and wliislcey. "With the system sufferinfj

under this diet, I incautiously visited ^Mobile, where the epidemic was very violent. In all

jdaces where this malady has prevailed, it is undoubtedly the case that those addicted to the

nse of salt meats, brandy, whiskey, and the stronger wines, Madeira and Sherry, are the most

likely to suffer. And wc may not see any important changes in the health of the southern

coast of the United States until its inhabitants shall conform to the habits of tr(»pical nations

discard rich, unctuous food, and all alcoholic drinks, and substitute pilaus and the ligbt wines

which can be produced in the mountains of the Carolinas and Georgia, but more particularly in

the champagne country of Texas*

It was not until after the middle of May that a steamer appeared in the harbor, Avhich

proved to be the ^^ Panama,'' one of the line of United States Pacific mail steamers^ upon which I

had shipped from Kew York the heaviest of the astronomical instruments intended for the

boundary survey, in charge of Captain Hardcastle, corps Topographical Engineers.

The ^^ Panama '' was built before the discovery of gold in California, when it was supposed but

very little would be carried by her except the United States mails and the government officers

passing to California and Oregon. Her tonnage was, I think, something under 1,000 tons;

yet such was the irresistible press for passage to California, that when she weighed anchor to

proceed on her voyage, no less than seven hundred souls, exclusive of her creW, were found to be

on board. Every reasonable effort was made by Capt. Bailey and other officers of the ship to

administer to our comforts^ yet the voyage was of the most disagreeable and unsatisfactory

character.

The treaty with Mexico required that we should be in San Diego on or before the 31st of

May. We arrived there on the 1st of June, but finding the Mexican commissioner had not

come, we were at once satisfied that no evil would result from the unavoidable delay. On
reaching San Diego we found the escort of troops awaiting us. It was composed of com2)any

'^A;'* 1st dragoons, commanded by Lieut. Coutts, and company ^^H,'' 2d infantry, commanded

by Capt . Hanlen.

San Diego appeared to me not to have changed since 181:6-'47. The news of the discovery

of gold in the northern part of California, produced less commotion in that quiet town than in

New York or Panama. Fortunately for us, it did not feel the effect until the reaction came

from the Atlantic side, some months after our arrival. Had it been otherwise, all attempts to

keep together the enlisted men and laborers of the survey would have been idle, and the com-

mission would have been disorganized before doing anything.

The Mexican commissioner arrived July 3, at San Diego, accompanied by one hundred and

fifty troops. The joint commission was organized on the 6th, and on the 9th I established my
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observatory at the Punta, and called it Camp Eiley, after the general then commanding in Cali-
t

fornia^ to whom we were mucli indebted for affording many facilities in conducting the survey.

The infantry company was encamped in the valley near me^ and the dragoons were sent up the

valley of the Tia Juana^ to .a point where the grazing was good^ to get in condition for the hard

service upon which they were soon to he employed.

- The following distribution was made of that portion of the officers and employes of the

boundary commission under my direction : Aided by James Nooney and George C. Gardner,

I took the personal charge of the determination of the latitude and longitude of Camp Riley,

and the triangulation by which that determination was to be carried to the initial point on the

Pacific; no convenient place for wood and water, which was at the same time protected from

Whippl
Camp

ham, were assigned to the charge of the party to determine the other extremity of the straight

line forming the boundary at the junction of the Gila and Colorado. In addition to his duties

as asssistant, Dr. Parry was charged with the geological and botanical investigations to illus-

trate the physical geography of the country.

Capt. E. L. F. Hardcastle, corps Topograx>hical Engineers, assisted by Mr. George 0. Gard-
ner^ and escorted by Lieut. Slaughter, with a detachment on foot, was placed in charge of the

party to reconnoitre the country, gain a knowledge of the topography, and select elevated

points by which the extremities of the line, or the two observatories in charge of Lieut. Whipple
and myself, could be connected in longitude by flashes of gunpowder.

A United States surveyor, assisted by Messrs. Whit o
Taylor, and Foster, were employed in surveying the shore-line of the head of the bay, for the

purpose of showing on paper the initial point of the boundary on the coast of the Pacific,

described in the treaty as being one marine league south of the port of San Diego.

The portion of the boundary which the commissioner designed to run first, consisted of a
straight line from a point on the Pacific ocean, one marine league south of the port of San
Diego, to the junction of the Gila and Colorado. The most obvious way of determining the

direction of this line was to connect the two points by triangulation, and in this way ascertain

their relative positions on the face of the earth, and compute the azimuth of the line joining

them. But the character of the intervening country made it impossible to pursue this mode of

operating, when the time and means at our disposal were considered. Triangulation is the

most accurate, but tlie slowest and most expensive method of surveying, even in old settled

countries, where the stations to be selected are easily accessible in wagons.

such

tion. miles, may
ing in character, but both unfavorable to geodetic operations. The first, rising in steppes from

the sea, devoid of water, and covered with abrur

omheight of five or six thousand feet above the sea in the short distance of thirty miles. F
this point, for about thirty miles more, the country is occupied by a succession of parallel ridges.

bound dccn and sometimes

TO8 It then falls abruptly to near the level of the sea. The remainder of the line stretches

across the desert of shifting sand at the head of the Gulf of California, destitute for the most

part of both water and vegetation, rendering it impossible to mark the boundary in the usual

manner on the erround.
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At the various conferences of the joint commissionj the mode of conducting the survey was

discussed ; and it was agreed to determine the line hy astronomical methods, us the only mode hy

which Ave could do so correctly and within our means. Although rrnt then a memher of tho

joint commission, I "was invited to their consultations; and my linowledgc of the country,

derived from a previous exploration, was brought into requisition.

I would here he doing injustice to Colonel Weller, the United States commissioner, and

General Conde, the Mexican commissioner, if I did not place their conduct in contrast with

what suhscquently happened, hy commending the just and enlarged views which guided their

early conferences^ and the intelligence and liberality with which all suggestions for the guidance

of the scientific operations of the commission were received and ado2)ted l>y those two gentle-

men.

It will be seen by those conversant witli geodetic matters, that the determination I had

undertaken was of no ordinary kind, and required for its success the most accurate and elaborate

observations, and a skilful application of those observations by analytic formulae, involving the

figure of the earth and other elements, a perfect knowledge of which has not ycL hecn attained,

although researches upon the subjoft have occupied the minds of the great astronomers ; and

the last half century has seen their labors embodied, and our knowledge brought very near

perfection, by the beautiful analysis of Bess'el, and the successful application of that analysis

by Professor A. D. Bache.

An error in the latitude or longitude of either extremity, of a few seconds, would produce a

great departure of the line from the point it was intended to strike ; the utmost precision was,

therefore, necessary to be observed in all determinations connected with the line.

In this operation I looked for little or no aid from the Mexican commission, for although

composed of well educated and scientific men, their instruments were radically defective. Our

determinations, after being re-observed and re-computed by the Mexican commission, were

received by them without correction
;
and the actual tracing of the line on the ground by the

two parties, operating in different directions from the two extremities of the line, showed their

correctness. When the parties met on the desert, they were found to be bo nearly on the

same line, that the difference might as properly be attributed to the inaccuracy of prolong-

ing straight lines over such vast and almost impassable tracts, as to error in the original

direction.

The elaborate observations and computations by Avhich the result was arrived at, will be

found in their proper place.

It was in the month of September, while engaged in this dreary and thankless work, that

intelligence was received that Colonel Weller was removed, and Mr. J. C. Fremont was

substituted. This official, although he accepted the appointment, afterwards declined it,

and never joined the commission. At this time Colonel Weller was absent at the north,

engaged in the fruitless task (f raising funds. About the same time, intelligence reached our

hitherto quiet and secluded camp, of the successful accumulation of wealth by many who had

gone to the gold region without a dollar in their pockets. News caraC; too, that was afterwards

confirmed, that Colonel Weller's drafts had been protested, his disbursements repudiated, and

himself denounced as a defaulter ; when, at that very time, as the settlement of his accounts

afterwards showed, he was in advance to the government.

The wages of common laborers employed at the port of San Diego suddenly rose to ^150 per

month, and of carpenters to $10 per day. Subsistence of every kind rose in proportion ; the
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soldiers' rations from 20 cents to |1 50 per day. Our people had not been paid for some timg,

and we were without a dollar. This seemed more than poor human nature could bear, and
one hj one our force dropped off, until but four or five of the civil emi^loyes remained, and
among them three persons in subordinate positions, whose fidelity, I think, deserves to be

remembered—Francis Holley, Frank Stone, and my servant Eobert, a slave.

I find no fault with any gentleman in civil life who left the commission at this time.

Had I not been an officer of the army in command of troops, and in charge of an important

work co-operating with a foreign commission, I should have undoubtedly exercised the privilege

h its obligations to pay the civil officers

with the necessary subsistence. On the

of withdrawing.

employes their salaries, and even to sunnly them

other hand, the field of gold was spread before them, and almost within their reach. I cannot

say that any of the commission would have yielded to the temptation had those in authority

been supplied with the means to pay them, or had they been invited to remain. As it was, I

am not prepared to f-ay that one left the commission

gle member
emba

ever deserted the commission. I was at this time in

It was a critical period in the progress of the work. All

the preliminary steps had been taken ; the observations nearly completed at one end of the line,

and the party designed for the mouth ofJ;he Gila ready to start ; the commissioner absent ; with-

out a dollar in my pocket ; the commission dishonored at home, and without credit in the field.

In this dilemma I did not hesitate to take the responsibility of using the military power in my
hands to keep the work from being abandoned.

I directed the quartermaster and commissary of the army attached to the escort to furnish

supplies and transportation, and I engaged to give each soldier, with the assent of his captain.

mi

This arrangement, which was cordially approved by the commissioner, and subsequently, on
a change of administration, by the government, worked well in more ways than one.

me with the manual

alarmin

from the escort, which, in other branches of the army in Cal

carry on the work, it prevented

Throusrhout the whole
tj

comman
imented m orders from the commanding general of California for the manner

which the troops had been held together.

The outrage inflicted on the commission by withholding funds, and attempting to place at its

head persons under influences avowedly hostile, so far from shaking my interest in the great
scientific work which I had commenced, only increased my determination to complete it. At

I felt it my duty to resent the indignity, by tendering my resignation, to take
effect on the completion of the line I had commenced, which was the only one indeed in the

boundary, as then agreed upon, involving any very great degree of scientific skill. I accord-

time

State the following

Camp Riley, September 15, 1849.

SiE

:

**********
It is questionable in my mind whether the Department of State has followed up its intention,

conveyed in the preliminary instructions of February 15. But if it has done so, and I am con-

sidered as occupying the position of chief astronomer and topograi)hical engineer (of the boundary
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commission,) I now desire, for reasons which, in my judgment, form an Insurmountable ob-
stacle to the proper performance of these duties, to be relieved from all duty on the commission.

I request the person may be designated to Avhom the instruments in my custody shall Ikj

turned over. They are at present distributed between Captain ITa dcastle. Lieut. T\'

]\Ir. A. B. Gray, and myself. In due season an account will be rendered of my astronomical

determinations on this work, and the commission will be furnished with the result.

By the time of receiving my recall, I hope to have finished the determination of the astrono-

ndary between the Pacific and the mouth of tlie Gila river, and it

i a convenient i>oint for the transfer of the work to otlu****** *4c
I am, sir, very resncctfullv, vour obedient scrviir

* *

W. IT. E3I0KY.

In reply to this letter I received, almost simultaneously, the two following letters

:

WA.<ni.\(;TON, Novemher 21, 1810.

Sir: Your letter of the 15th of Sei»tomber has been received. I learn from it with rerrrct

that you wish to be relieved from your duties as aptronoracr and topogra]diical cn<Mneer in

connexion with the commission, on the part of the United States, for marking the boundary
pursuant to the treaty of Guadalupe Ilidalgo. Tour claims and peculiar aptitude for tliat

service were so generously acknowledged, that there was every reason to hope you might not be
severed from the commission until the close of the business confided to it. Entertaining no
doubt, however, that the reasons to which you allude arc sound, and that the public will derive

advantage from your employment in any other professional duty which may be assigned to

you, your request is acceded to, and in a letter of this date I have requested tlie Secretary of
ar to designate your successor. In regard to the civil assistants to whom you refer, it is

presumed that it would be best for them to remain, with a view to aid your successor in the
discharge of his duties.

^

I am, sir, very respectfully, your obedient servant,

J. M. CLAYTON.

Wasiiingtox, Novemher 28, 1S49.

Sir : The letter addressed to you by this department under date of 2l8t has been detained

offi r

successor. Crawford
of which is enclosed, that the order for your relief, wliich had been requested of him, would be
so greatly inconvenient to the military service that he deems himself constrained to deny the
request.

Und
o

man

by which you have attained your high professional and personal character.

I am, sir, very respectfully, your obedient servant,

Major W. H. Emory, Astronomer, do., dc.

J. M. CLAYTON

It might be supposed, after the receipt of these letters, that the desperate condition in which
commission
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had at last received the attention of the authorities at Washington, and that a brighter day

was dawning on onr work. Unfortunately for uSj just after these letters were written^ the work

was transferred from the Department of State to the Dej^artment of the Interior, and these

promising hopes were doomed to disappointment.

With the organization above described depending chiefly upon the military officers and escort

attached to the commission, I comj^leted the determination of the latitude and longitude of the_

two observatories near the extremities of the line, and proceeded to transfer, by triangulation,

the determination of Camp Eiley to the initial point on the Pacific. Although this was

accomplished by a single triangle, the longest side of which was not five miles, such was the

peculiarity of the atmosphere rendering objects near the coast indistinct, that I was nearly two

months in completing this work satisfactorily. I had now lost nearly all my assistants, and

the computation of the azimuth of the line and the tracing of the line on the face of the earth

were done witl1 Hardcastle and assistant Gardner and the

infantry soldiers of the escort. Lieutenant Whipple, with the cavalry escort, was still at the

junction of the Gila and Colorado, faithfully aided by the escort and assistants Parry and

Ingraham.

In the mean time Colonel Weller had received official information that he was removed, and

a successor, as before stated, was named who was to relieve him. His successor, however, never

appeared, and things remained in a state of suspense until the receipt of the following letter

:

Depaetmext op the Interiok,

WasMngtoUy January 8, 1850.

Sir: Mr, John B. Weller having been relieved from duty, as head of the commission to

survey the boundary line between the United States and Mexico, and the direction of said

commission having, therefore, fallen temporarily upon you, I have to request that the persons

employed on the work may be reduced to the lowest number consistent with the proper though

economical management of the business confided to you, by the discharge of all such as are not

indispensable to the proper performance of the work, and whose services can therefore be dis-

pensed with without detriment.

The number of surveyors ought not to exceed three
; and in reducing the force you will have

a view to the suggestions of Col, Abert to Lieut, Col. McClelland, a copy of which is enclosed.

I am, sir, very respectfully, your obedient servant,

Major W. H. Emory, San Diego ^ California.

T. EWING, Secretary.

Upon the faith of these instructions, emanatin;]r, as they did, from the

authority of the Un
and make arrangements for the continuation of the survey of the line, and placed one efficient

party in the field, under the charge of Capt. E. L. F. Hardcastle, and organized another to

send by the most expeditious route to the Paso del Norte, on the Rio Grande, at which point it

was agreed by the joint commission to meet in November of the same year, (1850,) A schedule

of the reorganization and an application for funds, with an urgent letter showing our necossi-

ties, were sent and received by the Department of the Interior, and the following answer was
returned

:
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DEPARTAfRNT OF THE IXTKIUOR,

Wash:nj!Oil, JpriJ 10, 1850.

Sir : Your letter from 8an Diego, (without date,) enclosing papers marked 1 to 4, lias been
received.

Tlic bill to supply deficiencies of appropriation for the present fiscal year, containing an
appropriation for the boundary service, has pa.s.s.d the House and is now before the Senate, hut
will not probably he disposed of by that body in time to enable me to forward a remittance to

you by the steamer whieli sails on the 13th instant. Funds will be sent to yon, however, by
the next departure from New York.

Your views as to the further prosecution of the work are generally approvi d, but you will

receive more specific instructions by the next steamer ; and you will in the mean time go on as

you propose.

Tlie monuments are in course of preparation, and will be sent ns soon as practicnhl.>.

I am, sir, very respectfully, your obedient servant,

Major W. H. Emouy, U. S. A., San Dlcyo, Cah'/orma.

T. EWIXG, Secrcianj

Here is not only a distinct approval of my proceedings, but a promise thfif funds should be
sent by the next steamer. Yet it will challenge belief when I state no money was sent, and
the reorganization was practically repudiated by the appointment, for the second time, of a

commissioner {Mr. J. R. Bartlett) to succeed Col. Weller, and new assistants were appointed,

omitting all those appointed by me, under the authority and with the approbation of the

Secretary himself.

To understand fully this extraordinary and inexplicable proceedings and to give a compre-
hensive view of the gross injustice done not only to the individuals, but to the government, it

must be borne in mind that we were co-operating with a foreign government in a great public

undertaking, and that the few assistants who remained^ faithfully performing their duties, did
so at the sacrifice of going to the mines of California, where certain wealth awaited all who
went at that time.

Congress also, with a just liberality which always characterizes it when legislating for those
who are faithfully performing their duty, had voted ^30,000 to pay the deficiencies due this

very party. Not one cent of it was paid, as Congress designed, but it was improperly, if not
illegally, diverted from its channel and given to the new commissioner, who exjiended it before

he got on the ground, and incurred debts in addition far exceeding this sum. The persons for

whom this money was intended, who had honorably sacrificed the certainty of private fortune
to a sense of duty, were left in the field without pay and without subsistence.

was

perpetrated in a republican government. But when the fact became undoubted, and there was

them
to finish the line, as my instructions authorized me to do, in charge of a tried and faithful

officer go to "W

person their situation. It was all that could be done in the case, and nothing else could be
satisfactory after the clear breach of faith perpetrated twice, and in both instances, apparently,
without the shadow of excuse.

Yol. I 2
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On reaching Wasliingtonj I found a change had taken place in the oifice of Secretary of the

Interior^ and that the new Secretary, the Hon. A/ H. H. Stuart, among the first acts of his

administration, had sent relief to my party. By the aid of the means then furnished, the work

was comjdeted on the Pacific side, and the party returned to Washington in Septemher^ 1851.

Before leaving the Pacific coast, orders were sent me to turn over all the instruments, and

the persons to whom they were turned over were directed to take them to El Paso, overland,

hy way of the junction of the Gila and Colorado.

The country to be traversed, as far as then known, was of the most difficult character, and

almost impassable for wagons. The wages of teamsters and other laborers was $150 per

means and not a wagon was

in the possession of the boundary commission. I reported all these facts, and showed the

difficulty of complying with the order if we had funds; and, in addition to the natural

obstacles interposed, it was well known there was not a cent in my hands
;
yet in the face of

my remonstrances, the orders were reiterated, and, so far as my efibrts went, were faithfully

mi

accom

Foreseeing this result, and thinking it all-important that we should have a party on the

ground in time to meet the commissio Mondav in Novemb
on which they agreed to meet, and also that all the topographical information might be

gained necessary to enable the commission to come to a proper decision on the point to be

selected as the initial point of the boundary on the Eio Grande, I took the responsibility of

ordering Lieutenant Whipple, with a suitable supply of instruments, to proceed to El Paso,

by the way of Panama to New Orleans, and tlience take the smooth road through Texas in

wagons. But for this, the commission would have heen at El Paso without an astronomical

instrument, and without persons capable of using them, and wholly dependent upon the

Mexican commission. A coujjle of weeks preceding my arrival from the Pacific, intelligence

reached the department that the affairs of the new commission had fallen into great disorder

at El Paso, and the Secretary of the Interior applied to the Department of War for me, by
name, to be reassigned to the duty of astronomer, &c., to the boundary ; but the intervention

of the Bureau of Topographical Engineers caused another officer to he named in my place. I

was quite satisfied to have nothing more to do with a mixed commission, governed by persons

wholly unused to public affairs, and ignorant of the first principles of the scientific knowledge

involved in the questions to be determined by them ; but in little less than a year from this

time, (September 13, 1851,) I was directed to proceed to El Paso and resume my duties, by
taking charge of the survey of the boundary.

On the 15th I left Washington, and, after a dreary march across the prairies and uplands of

Texas, reached El Paso in November, and resumed my duties in the field on the 25th of that

month.

Having in view the difficulties of transportation over such a vast extent of country, unin-

of

commission, that the number

g of offi This recommendation was seemingly approved.

yet on reaching the boundary commission I found that this number
ma

I reached the scene of operations there were still a great many, the most of whom wel-e unem-
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ployed, and, witli the exception of one or two, none were fitted for the service oa which tluy
were engaged; most of them ignorant of the first pnnciples of surveying, and cmhnuha in

feuds with eacli other, and arrayed in hostility cither to the comiiiissioiicr or to the hrad of the
scientific corps.

The commissioner was absent on an exiicdition into Sonora, the commission was in debt,

and not one cent was at my disposal to prosecute the survey. Beyond running an erroneous

line a degree and a half west of the del Norte, and starting a party, with limlt'-l mtans, under
Lieutenant Whipple, to survey the Gila, and another to survey the Kio del Norte from the

point established by the commissioner, notliing had been done.

The situation was one of extreme embarrassment; but finding oflicers and men sufficient who
were willing to undertake the work upon credit, I immediately established an obscrvaturv at

Frontera^ one at San Elceario, and another at Eagle Pass, and placed two eurvejing pfirtioj? in

the field in addition to those already out. In carrying out this dosigii T was much aided hy
Mr. Magoffin, an influential and wealthy citizen residing near El Paso, with whom I had made
the campaign in 1840, which resulted in the conquest of that country.

Clear and distinct representations were made of the condition of things to the J)opartnient of

the Interior, and recommendations made to reduce and re-organize the comiui>sion which had

been formed by the preceding administration on a scale pre})08terou8 in magnitude and absurd

in principle. It was oppressed with a multitude of officers, qiiarterma^fors, coTiimi.ssarips,

paymasters, agents, secretaries, sub-secretaries^—all officers wholly unl^nown to any well rcn-u-

lated surveying corps^ and worse than useless by the conflict of authority which these officers

engendered, and the enormous expense which the payment of their salaries and personal expenses

entailed on the commission.

more

1 I can safely say that not

running: and markins: theQ *-«v* ^^^.^^s.S^

be

that done by the first commission—the completion of the line from the initial point on the

Pacific to the junction of the Gila and Colorado rivers.

At the same time that I wrote a full account to the Department of the Interior of the con-

dition of affairs in the field^ and urged the necessity of immediate re-organization and relief in

money, I despatched a special messenger, Mr. Edward Ingraham, with thirteen rifles, through

the Indian country, in the direction of the Pimo villages on the Gila, to see if any intelligence

could be had of the commissioner^ with a letter to him representing in urgent terras the neces-

sity for immediate aid. I entertained the reasonable expectation that from one or the other

of these sources help would be obtained ; and so believing, I did not hesitate to make all the

necessary purchases to prosecute the work.

Although the Eio Bravo, from El Paso to its mouth, has been frequently mapped, it will
^

surprise many to know, that up to the time when I commenced the survey, by far the largest

portion of it had never been traversed by civilized man. This surprise will, however, cease

when the reader reaches that part of the report which treats of the physical geography of the

country, and his eye rests on the sketches by which it is illustrated. He will then see the

impassable character of the river ] walled in at places by stupendous rocky barriers^ and esca-

ping through chasms blocked up by huge rocks that have fallen from impending heights, where,

if the traveller should chance to be caught in a freshet, inevitable destruction would be the

consequence.
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The plan adopted for the survey was to touch the river at convenient intervals, accessible to
wagons, determine those points astronoroicallj, establish depots for the surveying parties, and
connect the intervening spaces by lineal survey. I attended in person to the astronomical work

.
and the establishment of the depots. Lieutenant Michler, and assistants Von Hippel and
Chandler, were placed in charge of the three surveying parties, and to their able assistance

difficulties

secution of this work. Superadded to the physical men

mo
commissioner from

t. Some of them

momen
States

m
places

When at Presidio del Norte, about one-third of the way down the river, the men, dis-nsted
with long-deferred -promises to pay," became very mutinous; and on one occasion, °I was
obliged to put down a riot in my camp, single-handed, and at the risk of being shot by an
insubordinate fellow, insane from the effects of the intoxicating mezcal. Shortly after, a whole
party rebelled and refused to proceed further. Fortunately, at this moment

mail

oi the Interior, authorizing me to draw on the department for a limited amount of funds At
this time, there was passing from Chihuahua to San Antonio a return merchant train with

i, which I obtained and turned over to the person acting as disbursing -agent.
Witli this sum

Duncan)

Mr, CI
party, which vvas wrecked in the Canon of the Rio Bravo, one hundred and twenty miles aLove
the mouth of the Pecos,

the mouth.

mean time, Mr

At this stage of the work, just one year after my return to it, I received the first letter or
notice of the commissioner, who sent me a check for twelve thousand dollars, which was handed
over to Mr. Tansill, the disbursing agent, who, before he completed the negotiation of the note
received notice that it was dishonored. The work wps nf fin

o

same
receiving intelligence that the check for five thousand dollars was repudiated at Washington,
which I had drawn upon the faith of the written order of the Secretary of the Interior, and
which had been cashed by an unsuspecting and honest American merchant.

I considered that any attempt to push the work further, under the circumstances, was not

was suspended except that of myself and personal assistants :

commissioner

checks

Camp near Fort Duncan, October 30, 1852.

one for |12,000, the other for $8,000. The merchants here
fused to cash them, alleging that similar drafts had been protested in Washington.
Unfortunately, a few days afterwards, notification was served on me, through one of the
idmg houses here, that a small draft drawn by me, under the authority of the Secretary of the
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Interior^ at rresidio del Norte^ and Avitliout which tlic work wouhl have been snspended at that

point, had also been protested.

The protest was dated after the deficiency bill and the appropriation bill had become law^s of

the land. This settled the business. I had before this sent an ag;ent to San Antonio to see what

could be done^ and unofficial advices are this day received, informing me the largest draft ha=!

fallen into hands of persons having, I know, large and just claims against the commission ; so

the whole object of my rerj^nisition, which was to have twenty thousand dollars here in c«i»h to

discharge and reorganize parties concentrating on this point, in defeated.

I made the requisition for that limited amount, supposing you, of course, would follow on im-

mediately and join me here. Under these circumstances, seeing the work about to be suspended

and myself placed in so false a position, T immediately, on the receipt of the notification that

my draft was repudiated.in "Washington, despatched Lieutenant Michler to asmiain the cause,

and correct, if possible, the delinquencies.

I have now been one year on this work without receiving a dollar from you, and have been

obliged to sustain It by a system of credits, promises and threats, wholly unknown to our

government. Considering the munificent appropriations made by Congro^, I cannot think

the survey has received anything like its just proportion of the funds.

I received by mail your letter informing me you could not keep your engagement to meet me

at this place ; in consequence of which I have this day made a requisition for funds directly on

the Department of the Interior, to prevent, if possible, a suspension of the work, and the

scenes of disorder tliat must ensue if the parties collecting here are detained for want of means

to send them on or discharge them.

I regret to learn by your letter that you have taken Mr. Radziminski and assistants with

you, as two opportunities presented themselves since your arrival, and that of Mr. AVhii^ple,

at El Paso, by either of which he and his party could have joined us with ease and safety.

I regret to learn, also, from Lieutenant Whipjile, that you have not seen proper to furnish

him with funds, I understood your letter as agreeing to my proposition that it was necessary

^to furnish with funds each chief of party.

So many and so complicated have become the difficulties growing out of the long continued

absence of yourself, in whom rest all the moneyed powers of the commission, that I would, to

obviate them and other difficulties, leave my work and go to any point to meet you ; but your

letter is indefinite both as to time and place of meeting, and, for the present, I content

myself with sending this to the place you name as the most probable to meet you—Camargo^

or rather Hinggold barracks, the American post opposite.

My estimate for the year 1852 was |90,000 ; not a cent too much, though many of the items

in that estimate would, from my increased experience, now be changed. This estimate was

made at El Paso in duplicate, accompanied by letter. 'One copy was directed to you at, I

think, San Diego, and the other copy was directed to you through the Department of the

Interior. If you were not in jilace to receive it, that is no fault of mine, and surely can never

be used as a reason for the distressing and unusual condition in which I am placed, both

personally and officially, by the total failure to keep the working people of this commission

supplied with a portion of the munificent funds voted by Congress for this work.*

For a statement of all the money voted by Congress for this survey, see statement at the end of this chapter.
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At imm
andduals, I certified to tlie correctaess of accounts, and tlie individuals sold tteni to shavers

brokers.

This necessity should never occur in government work, as it leads to speculation, and is

of the government

meet 11 send me, with as little delay as possible, twenty

thousand dollars in cash, and cause thirty thousand to be placed to my credit either in New
Orleans or at Fort Brown. Should you do so, the requisition on the government, if complied

with, will not be used.

I am, sir, very respectfully, your obedient servant,

W. H. EMORY
John R. Bartlett, Esq.,

United States Commissioner

ErxGGOLD Barkacks, Decemher 20, 1852.

Sir : The drafts drawn by me, under authority of the Secretary of the Interior, and the drafts

sent me by you from El Paso, were all protested. Notice of this, and other circumstances

I my control, caused me, in effect, to

time' I have been, as directed bv the

5th of November, since

many of

the employes have not been paid for a much longer time. As stated to you in conversation, at

Presidio del Norte, a panic seized a large number of the men—first, with the idea that they

never were to be paid, and, second, with a fear of the Indians.

remote from

men in service ; and upon the faith of orders from the dej

meeting you, I promised they should be paid and dischar

take the only remaining step left to enable me to redeem

is a dollar left, it may be distributed among these men.

I desire now to

officers and men in the service, and the amounts due to each up to

ovember 20^ 1852. Subsequent revision of the accounts may

The total amount of this list is |16,439

7,000The pay, &c., up to this time will be, in addition.....

To which is to be added a check for $12,000 drawn by you in my
favor, and turned over to T. W. Tansill, quartermaster of the

boundary commission, accepted by Messrs. Lewis & Groesbeck,

expended in drafts by Mr. Tansill^ and subsequently repudiated by

Messrs. Lewis & Groesbeck 12,000

There is also due, chiefly in San Antonio, about |8,000, the amount

of the drafts drawn by me, under the authority of the Secretary,

not accepted 8,000

43,439
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I think it unnecessary to malce a requisition on you f<>r a further prosecution of the work
until the above demands are satisfied.

I am, sir^ very respectfully, your obedient servant.

W. H. EMOT^Y,
Bt. MoJ. U. S. A.J Chief A.^fronomer Survey B, C.

J, R. Bartlett, Esq., U. S. C'^mmi^sioner.

couhi to satisfy the various demands of Iho men and

barrarV^

commissioner would strike the boundary There I awaitoii hia

arrival, occupying my time by establishing an observatory, to be used in the event of the

resumption of the work.

On the 20th of December the commissioner arrived ; and finding tliat no iwprurity could be

given for the payment of the debts ali^ady contracted, or for those r\^fnr^ry to bo contracted

in the future pro*^rution of the work, I did not bf?dtate to arail myself of the authority ffranled

by the Secretary to su^end the work of the survey of the river. A resolution of Cungrcbs had

already suspended the survey wc6t of the river.

After turning over all the property and papers of the commiimion, except the instruments

and notes of the survey, I r-^paired ii> Washington city, and commenced the computation of the

field-work as far as it had been completed.

sum 01 monev to com

of so much of the Bio Bravo as constituted the boundary, and to prosecute the office-work of the

survey. The commission was immediately reduced and reorganized. A new commissioner

(being the fourth) was appointed.

The parties were organized by me, and placed in the field in less than a month ; and by the

middle of December, 1S33, all the field-work was completed within the time and for a less

amount than had been estimated.

The following is the organization under which the w^ork of the old boundary was concluded :

Robt. B. Campbell, U. S. commissioner.

Lucius Campbell, secretary.

W. H. Emory, chief astronomer and surveyor.

G. C. Gardner, assistant.

J- H. Clark, do.

Lieut. ]Michler, corp*? Topographical Engineers, in charge of surveying party.

E. A. Phillips, assistant.

Ed. Ingraham, do.

Chas. Radziminski, in charge of surveying party.

Thos, W. Jones, assistant.

Jas. H, Houston, do.

Arthur Schott, in charge of surveying party.

M. Seaton, assistant.

J. E. Weiss, do.

Capt. George Thom, corps Topographical Engineers, was left in charge of the office-work

Herbst o



16 PERSONAL ACCOUNT.

Hall

zoological, in charge of Prof, Baird ; and the botanical, in charge of Prof. Torrey.

Lieut. Michler was assigned to the unfinished work above Eagle Pass, Schott to the survey

from Laredo to Kinggold barracks, and assistant Kadziminski to the survey from Ringgold

barracks to the mouth of the Eio Bravo ; whilst I, with assistants Gardner and Clark,

determined astronomically the points along the boundary, intended as checks upon the accuracy

of the surveys.

Before the completion of the work, the yellow fever made its appearance, and myself and

several of the assistants were attacked—some on the line, and others after leaving it and

reaching the northern shores of the Gulf of Mexico, where this disease raged with unusual

violence.

No serious Inconvenience was experienced, however, in the prosecution of the work, from this

cause, and nothing happened to interrupt the harmonious and rapid execution of the field

work, but the melancholy loss of assistant Thomas Walter Jones, who was drowned in the

Rio Bravo by the upsetting of a skiff, in which he was returning to camp from his labors In

th€ field, on the evening of 23d July, 1853. His body was found two days after, a few miles

down the stream, and was buried by his afflicted companions at the rancheiia of Dr. Merryman,

on the banks of the Pao Bravo.

This ends the narrative of the operations in the field of the various - commissions organized

under the treaty of Guadalupe Hidalgo.

It is proper for me, however, before closing this chapter, to refer to a publication issued by

Mr. J. R. Bartlett, one of the late commissioners on the part of the United States, which

professes to give an accurate commission. It is not my purpose

to review that work, and expose its errors, but simply to correct some statements affecting

myself.

Mr. Bartlett' s principal achievement on the boundary was the agreement with General

Conde, the Mexican commissioner, fixing the initial point on the Rio Bravo, in the parallel

of 32"^ 22', instead of a point as laid down on the treaty map about eight miles above El Paso,

which would have brought it to the parallel of 31° 52'. That agreement is no less remark-

able than the adroitness and success with which Mr. Bartlett convinced the authorities at

Washin
been so thoroushlv discussed

It is sufficient to say, that it was disapproved by the astronomer and surveyor on the commission

at the time, and was finally repudiated by the government. Mr. Bartlett, in his account of

map sign it.

meaning of my signature, nor does he give my

letter which reported the circ

selecting paragraphs of it to I here supply the deficiency by giving the

M
succeeded General Conde. It will be seen that the Secretary of the Interior took the

iiakina: the action of the two commissioners final

commission In view of such an interpre-

lerfect the official documents;

yf the initial

aymmissioners .
'

'
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By reference fo the treaty it will be seen that any agreement of tlie kind required the action

of the joint commission, and that the joint commission vi-as to l>e composed, not only of the ttco

commissioners, but of tlie two surveyors also,

I refused to recognise the act as that of the joint commission, and signed tlio map as tlu»

order directed^ carefully and studiously attaching a certificate that it was the initial point of

the two commissioners ; and to j^revent the possibility of misconstruction, an agreement in

writing was entered into with Mr. Salazar, and our signatures attested by witnesses, showing

that the map was only that of the boundary agreed upon by the two commissioners, and

nothing else.

speci

government free to act, and repudiate the agreement by the two commissioners, as it subse-

quently did.

It is evident that any other coursie would have resulted in committing the government, irre-

trievably, to an erroneous determination of our southern boundary. It is but just, however,

to Mr. Bartlett, to state, that so far as the facility for a route for a railway to the Pacific was

considered, the line agreed to by him was no worse than that claimed by liis adversaries. My
own reports, based upon previous explorations, had presented the whole case very clearly to

view. Yet these reports were overlooked, and it was ignorantly represented that while ^h\

Bartlett's line lost the route for the railway, the other line secured it. I will not here fatigue

the reader by a topographical description of the country, showing where the obstacles to a rail-

way route exist ; but he will see by a glance at the map, that the practicable route so adjudged

by myself, and by other officers who retraced my steps and re-surveyed this country, is to the

south of both these lines of boundary claimed under the treaty of Guadalupe Hidalgo.

Mr
He o

to have produced the first correct map of the Gila,

of an explorer of a new country, and only mentions

previous explorers of that river to repudiate them.

On page 192, volume H, Mr. Bartlett, in his personal narrative, says :
^^ It is also proper to

state, that Lieutenant "Whipple and Mr. Gray found the bend of the river to be much greater

than is laid dow^n by Major Emory on his map." It would have been no more than truth

required, for Mr. Bartlett to have stated, what I expressly state in my printed memoir accom-

panying this map, that I did not explore this bend, but laid it down from conjecture. It is a

small aflfair, subtended by a chord of thirty or forty miles. I passed over the chord, and not the

bend, and so stated.

The survey of that bend is given in the map of this report, and it will be seen it differs from

that laid down by Mr. Bartlett as the first correct map of the Gila. A comparison of his map

with that published by me in 184G will show that, with the exception of this bend, which he

has laid down erroneously, he has copied literally my map of 1846, even tho^e parts laid down

conjecturally.

The reconnoissance of the Gila made by me in 1846 was under adverse circumstances, made,

I may say, in the face of the enemy
;
yet it has stood the test of re-survey, and Mr. Bartlett has

added to the injustice of attempting to depreciate my labors, the meanness of appropriating them;
w

On the same page, and in the same spirit, Mr. Bartlett says: ^^ Mr, Gray, in his official

letter to the Secretary of the Interior, from San Diego, says that many errors of others who

have been along this river, in astronomical observations, were corrected by Lieutenant Whipple."

As I am the only person who ever made an astronomical observation on the Gila, previous to

Vol. I 3

y
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my sending Lieutenant Whipple tliere^ who was one of my assistants on the boundary-j I am
the person referred to.

The points selected by him, and those selected by me in 1846^ are not identical^ and no survey

connected them; they therefore, as a general rule, cannot be compared directly with each other.

Fortunately, however, the only point determined elaborately by Mr. Whipple can be placed in

direct comparison with my reconnoissance in 1846. By reference to my journal, published by

Congress in 1847, it will be seen I observed with the sextant, in 1816, at a camp about one

mile

//Latitude of the camp 32^ 44' 09

Longitude west of Greenwich 7' 38" 28\6

Lieutenant Whipple, under my orders^ determined the junction with a 36-inch transit, and a

46-inch zenith telescope, to be in

—

Latitude 32^43' 32^^3

Longitude T 38" ir.8

Upon this determination of Lieutenant Whipple's being recomputed by Professor Hubbard

and myself, introducing the new element of the corresponding observations at Greenwich, fur-

nished by Professor Airy_, we obtained

—

For latitude 32^ 43' 23''.3

For longitude 7*^ 38" 24^27

. Now, if we make allowance for this mile and a half, which was not accurately measured, we
find a coincidence in the two results truly remarkable, coi.sidering that I used, in 1846, only a

reconnoitring instrument, a small Gambey sextant.

The above will show that Mr. Bartlett had no authority, in fact, for what he states ; and to

show, further, that he has given currency to an insinuation neither justified by facts nor by re-

liable information within his reach, I give the following letter of Lieutenant Whipple, who
made the re-survey of the Gila, and who is the only person from whom Mr, Bartlett could derive

his information

:

Wasiuxgtox, June 13, 1853.

Dear Sir: Your note of this date communicates a paragraph from *'Bartlett's Personal Narrative/' stating that Mr.

Gray, in his official letter to the Secretary of the Interior, from San Diego, relating to the survey of the Gila, says, ''that

many erxors of others who have heen along this river, in astronomical observations, were corrected by Lieut. Whipple."

If the above was intended, as you infer, to throw discredit on your astronomical labors in 1846, I do not hesitj.tc to

pronounce it unjust. During (he progress of the survey and afterwards, I freely expressed my admiration of the general pre-

cision with which the Gila had been laid down upon the map from your astronomical observationB.

I am, very respectfully, your obedient servant,

A. W. WHIPPLE.

Camp xear Fokt Duxcan, October 1, 1852.

Siu : I have the honor to acknowledge this day the receipt of your letter enclosing me the commisgion of United States

rveyor, for running and marking the line between the United States and the renublic of Mexico.

Your letter enclosing the appointment was handed me on the 30th of January at Sanialurca, in Mexico, t „ .ther with a

letter of instructions, and a copy of instructions to the commissioner, dated November 4, defining the duties of the sur-

Teyor, and directing me to be governed accordingly.

I have been hoping from that day to thi« to have an interview with the United States commissioner, but have not, in

imm
my camp at the Presidio del Norte, August 20. I received u^ express a letter from liim, a copy of which is herewith en-

closed, by which it will be seen he arrived at El Paso on the 16th of August, and proposed to meet me at this place.
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There are several points in these instructions, based, as I liaro reason to hrlierc, npon crroneonB information conveyod

to the Secretary; and us I bclieTe the commissioner to whom they refer as directly as to myself will connir -with me in

the recommendation I do?ign making, I have, for obvious reasons, drforrod making th^m nntil biff nrrival, and sliall dc*wr

doing so with tlie hope of at length meeting him. In the mean time I have pu._.:..J the survey with unc- ing diligence

and economy ; and ninny subjects now pro^" ^o closely, that it is nc<-^e^^'"ry for me to communicate directly with the Secre-

tary, and no longer await the arrival of the cuuimis-^toner.

I have carried the survey down as fir as Laredo, with the exception of a ffmall ppace still to be covered between the

great Chizo Cauou and the Rio San Tcdro. On this portion two part'.... ..: _ now operating. One was disbanded nnd reor-

anlzcd by me in consequence of a panic which seized it in regard to the Indians; and the otlu r has wUhin thesft lafit

few days been surrounded by Indians, forced to abandon the survey, retire to the hilla, and send in for aid.

To the first I was obliged to give the entire escort, and pa«<= through th^ infested country myself without a soldier ; to

g

the last I gave all the spare men I had ; and it was also furnishrd, at my request, by ?Tajor Lnmotte, commanding at Laff

Moras, with i\ve infantry soldiers. This region is the thoroughfare for all th<* bid Indians on the frontiers. I have p.'isscd

through it myself without dama^., and I hope the two parti- ~- will do the same ; but enough has happened to justify me

in having in previous commxmications so often urged the nec»«Rity of additional escort, and I have now respectfully t^ re-

quest that the Secretary will apply to the War Department to furnish a company of soldiers io onrr^ri either of the^" parties

should they bo again driven back ; below here no escort will be required.

The parties hare each br-n so well reinforced, I do not believe either of them will have any further trouble, for all work

bravely and cheerfully ; but if they should, it would cause much delay uul.^ a cumi^ny of soldiers is held In hand lu : end them.

On my reaching the ground to take charge of the snrvi^y, Xovember, 1851, I found that Mr, DartU'tt and the acting sur-

veyor had agreed upon the initial point, 32^ 22', and that a gi'eat stone monumeut b^d L^vU erected maiking the point,

and having the usuul inscriptions, and the names of the American and Mexican conmissfoner<=. astronomers, and surveyors ;

and Mr. Salazar informed me this had been hastened at the urgent requ^-st of the American astronomer and surve} or.

I also found that articles of agreement, based upon the letters of instruction from the commissioner to Col. Graham, my

successor and predecessor as chief astronomer, had been entered into with Mr. Salazar for the survey of the boundary, and

the survey had been commenced at the initial point, 32^ 22', by Col. Graham.

On the 30th January, 1S52, while on my route west of El T.,-.j, in pursuit of the commissioner, 1 received unexpectedly,

and certainly unsolicited, the letter of appointment as United States surveyor, and your letters of instructions, one to my-

self and a copy of the letter of instructions to Mr. Bartlctt, dated November 4, 1851, in which it is directed that ''should

the surveyor at any time differ with you [the commissioner] on any question connected with the survey, he [the surveyor]

will defer to your [the commissioner's] opinion until the case is submitted and decided by the department.

The surveyor came out long after the initial point was agreed upon, and the monument erected and the line begun,

relieved the acting surveyor, and protested against the point. With the protest and the views of the commissioner before

him, both sides it is presumed fairly stated, the honorable Secretary instructed the surveyor to sign the maps ; but before

the instructions reached him, he was relieved, and I was appointed in his place, with the same instructions.

I therefore considered the matter as settled, and the action of the government as final. ''The official documents which

have been prepvarcd for the purpose," referred to in my letter of appointment and instructions, never having l>een presented,

no action has been taken in the matter definitely and finally to *' settle this important point." I quote from my instruc-

tions, for, as I shall presently show, it has, by the views taken of the subject by both sides, ceased to be an important point.

But I have done this in compliance with the letter and spirit of my instructions. Mr. Salazar, the Mexican commla-

gioner and surveyor, met me at the Presidio del Norte, August 1st, to sign the maps of the Rio Grande forming the

boundary. Neither party had the maps properly prepared, nor was Mr. Salazar at all prepared in money or means to go on

with the work at the rate I was progressing. I had already signed, conjointly with him as astronomer and surveyor, the

only maps fit for signature, but he remained pressing me to sign other maps which involve incidentally the initial point

agreed upon by Mr. Burtlett, Mr. Conde, Mr. Salazar, and Mr. Whipple, from which Colonel Graham had started his survey

of the river. I therLiv>re, on the 2Sth August, signed the maps according to my instructions, with the reservation con-

tained in the paper, a copy of which is herewith sent, marked '*A/* signed conjointly by Mr. Salazar and myself, and the

statement therein referred to setting forth on the face of the maps that it was the *' bomdary-line agreed upon hy the t^to com-

missioncrSf April 20, 1851."

I presume it was never intended I should give my certificate, as astronomer and surveyor, to the correctness of the deter-

mination of a point which had been determined by the observations of others, and without consultation or advice of mine.

On the other hand, I do not for a moment doubt the power of the government to instruct me on the subject, or hesitate as

to my duty to obey its mandates, which I understand as requiring me only to authenticate the initial point agreed upon by

the commissioners of the two governments.
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In reference to tlie importance of the point, I think it as well to state that the line agreed upon by the commission,

April, 1851, is about 33' north of the line contended for, as that laid down by DisturneH's map, but it reaches about 16'

of arc further west ; and as both lines run 3^ of longitude west, the difference of territory is 3^ of longitude multiplied

by about 40' of latitude, each haying a middle latitude that may, for the purpose of computation, be assumed at 30^,

Neither line gives us the road to California, and the coimtry embraced in the area of the difference, with the exception of

a strip along the Eio Grande about nine miles long and from one to two wide, is barren, and will not produce wheat, corn,

grapes, trees, or anything useful as food for man, or for clothing.

Neither line will give us a channel of communication for posts along the frontier, without which it is impracticaUe to

comply with the Xlth article of the treaty, which enjoins the United States to keep the Indians out of Mexico.

When originally on the work, before the point was determined, having a knowledge of the country from previous

reconnoissance, I had the honor of asking the attention of your predecessor to this very subject, in a communication dated

April, 1849, San Diego, California, which was subsequently printed by the Senate. I then pointed out what I believed to

be the only view taken of the treaty, which would have given us the road, it being, in truth, the only important matter

involved in the question. No notice was taken of this, and I was superseded in my command until restored by you,

although Mr. Clayton, the Secretary of State, had declined, on my application, to relieve me, on the ground of my knowl-

edge of the particular duties to which I was assigned.

On my return to the work, both governments having been committed in the matter by the commission, the time was

passed when anything could be effected with the Mexican commission.

It is not pretended that the -siew there taken of the treaty is as close a legal construction as that taken since ; but it

is the only one which could have given us a wagon road from the Del Norte to the Pacific by way of the Gila river. And
it is believed that, if this point had been urged before (liscussion took place, or before either party had committed itself,

the obvious advantages to lx)th would have secured its adoption.

I have the honor to be your obedient servant,

The Hon. Secretary of the Interior.
W. H. EMOEY.

here a copy of my letter of April 2^ 1849, which, had it received attention, would
means of saving much controversy and expenditure of time and money:

BoundARr

Sir: forming

boundary between the United States and Mexico, from the initial point on the Pacific to the junction of the Gila and

Colorado rivers, by the Mexican astronomer and surveyor, Senor Don Josd Salazar y Larregui. The line passing through

the five points stated m that paper, as determined by me, is in view of the Tecat<? mountain, thirty miles distant, and Senor

'Salazar undertook to establish on the Tecatd a signal in the prolongation of tliis line, and has succeeded in doing so ; and
the same has been verified under my orders.

Knowing the long time that must elapse before the monuments arrive, I have, in conjunction with Mr. Salazar, to secure

this line beyond aU cavil, and for the convenience of property holders on either side, caused monuments of a pyramidal

shape, twelve feet at the base, and twelve feet high, composed of stones and earth, to be erected at the points established.

These extend over a space of thirty miles, and embrace all the settled portions. I have bound the government for the pay-

ment of one-half the cost of the monuments, the Mexican commission papng the other half.

You were apprized in my last despatch that this commission, when I received the charge of it, was without one cent of

money, without a mouthful to eat, and without a hoof or wheel for transportation ; and that 1 was deprived of the only

means of doing anything, by being deprived at the same time of military command.

meansI have not been instructed to estimate funrls for the past or future. I have nc

commission, but presume this has been done by the lat^ commisf^ioner. I think it proper, however, to send an estimate

herewith of funds required by Brevet Captain ILirdcastle, to enable him to carry out his instructions. I think it also proper

to infornx the Department, for the benefit of the operators from the 'Taso del Norte/' that authentic information has reached

here, that the Mexican frontier towns of Fronteras and Santa Cruz, which have always beon counted on l>y the officerB of

the commission to furnish supplies, have been ravaged ]»y the wild Indians, and deserted by the inhal)itants, and the means

of subsistence of the Pimos Indians have been eaten out by the emigrants. In addition to the American emigration, a

dense stream of ** Sonoreans,*' and other Mexicans, is now pouring over a portion of the same route into California, deso-

latmg the herbage and means of subsiistence as they pa^s. Five thou?:and and upwards have already penetrated the coun-

try this season, and it is estimated bv intellii^ent men that fifteen thousand more are in movement in the same direction.

In connexion with this same subject, and reverting to my despatch No. 2, 1 presume enough was then said to satisfy you

that the expedition should not move from the **Gila eastwar^i.'* Tlie fact alone, that all it may accomplish, if it can



PERSONAL ACCOUNT. 21

iu^ i^paoc

vtm

and therefore of no value. lo«e by piihhini; (In- burvcy in that tlirec

tion—no k.-^« than tlic only practicable route for a railway over the Sierra IM.ulre; wl,: h route is n«ar thi 3M pnralli^l of

latitude. Tliat supposed to have U^^n rt.. iitly discu.. ., d hy Lieutenant l^imp^on I beliore imprartirar_. Had that intel-

ligent offieer come further "woptward," he would have found an insurmountaLlc l>arrier.

By pushin- the survey « a^ward, and lookhig for a branch of the Gila which shall fulfil the conditiona of the trealj

you will inevitably be made to htrike that boundary far north of thttersect

all the streams south of that parallel, havinjr thefr Bourres In the Sierr* Madre

r«ac :\ r unusual fp'-'^hcta. eart-

ward, their alnioi^t trackless bcd*s mujst escape the notice of tlif* k<»en<*st explorer

northward and weptwartl, you strike the sources of the streams ihemsol

from

before r

dl^PI ..r tiiMuy leagues

may

case

thereby became a part of the treaty, la notorious.

of Mt»\ico, that the boundail. > of tint-

The inareuracy of the map
It is also known to all II taa

taUia

larly the of the boundary betwixt New Mexico and Chihuahua.

round, and unknown. Th

mTOTTif^oncni

paralU'l of latitude, until it strikea th.^ San

of latitude. Th e what good authority, combined with n»y i» bacrration*. authoriw^i* me to aay U a prartfrji

ble route for a railroa<l—I believe th*^ only o!*,- i.om ocean to ocean within onr territory.

Another consideration is, the treaty makes the Gila for a certain exUuit tho buuudarv. The Oiladoes

the same bed ; whenever it changen the Iwundary must chanpre. and no survey nor anything eh 11 k r J i

(
•{ changing

The survey of that river, therefore, as it £...., nothin^^ determines nothing, is of minor imfH)rtance. It A.rms of ituHf a

that

line from the Fuso

niani

,
is but just to pay these are not views recently adopted by me ; they were entertained and expressed bef

;hington and since, and I urged that none but the astronomical party, and just as much of the commission
sent to the Pacific side as was necessary to fulfil the conditions required by the letter of the treatv.

Very respr-^fully, your obedient ^rvant,

Secretary of the Interior.

EilORT

[Ldt0r r^erred to in the note on page 14.]

Office Untth) States BouxnAnT CoMMissioy,

Washington, April 23, 1856.

Sir : In answer to your instructions of April 22, predicated on a resolution of Congress, received this day, I have the

.nor to submit the following table, showing the several appropriations made by Congress for the survey of the boimdary

States the treaty of Guadalupe Hidalgo :

u. s. statutes.
r

1 Date of law.

Vol.
j

F'^ge.

9

1

301 Auk- 12, 1848
9

i

426 May 15, 1S.30
\

9 541 Sept. 30, 1.^50

9 6U March 3, 1851
10 17 July 21, 1852
10 95 i Aug. 31, 1852

10 140 Dec. 23, 1852

10 209
'

^larch 3, 1853
,

10 209 March 3, 1853

10 209 March 3, 1853 :

10 296 ,
^lay 31, 1854

10 296 May 31, 1854

10 570 Au^. 4, 1854 i

10

1

i 664
1

1

March

1

3, 1855
:

1

i

Object of appropriation

Running and marking boundary line under treaty of Guadalupe Ilidalg
Do do do do do

i

o

Arrearages of boundary commission. ..

Running and marking boundary line below El Paso, including ex-
penses already incurred .

Arrears due Major Emory's party
Expenses of Lieut. Whipple's party
Running and marking boundary line under treaty of Guadalupe Hidalgo
Arrearages prior to July 1, 1853 _.__
Engraving maps, views, &c., of boundary survey
Compensation of officers, office-work, &c
Engraving maps, views, &c., of boundary survey ..

Total

Amount appro-

priated.

$50,000 00
50, 000 00
135, 000 00
100, 000 00
80, 000 00
25, 000 00

120, 000 00
20, 000 00
6, 000 00

93, 012 00
50, 000 00
10,,000 00
38,,100 00
10.,000

,112

00

787, 00
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Of the above amount, the dishursement of only a very small portion came imdcr my direction or within my knowledge.

The item of $38,100 for office-work and the two items of $10,000, each were disbursed by Captain Thorn under my imme-

diate direction. Of the first sum, there was, January 1, 1856, a balance untouched of $24,445 54 ; and of the two last

sums a balance of $12,900. As far as my authority has extended, there have been no defalcations.

I have also to submit a table showing tiie appropriations made by Congress for the survey of the boundary between the

United States and Mexico, as established under the treatv of December 30, 1853.

U. S. statutes

Vol. Page

Date of law Object of appropriation.

10
10

568
661

Aug. 14, 1854
March 3, 1855

Eunning and marking boundary under treaty of December 30, 1853
Do do do do

Total

Amoimt appro-
priated.

$168,130 00
71.450 00

239,580 00

Of the amount appropriated for the survey, &c., of the boundary under the treaty of December 30, 1853, most of it was

disbursed by myself, and a portion by Lieut. Michler ; and there remained, on the 1st of January, 1856, in the hands of

the assistant treasurer of the United States at New York, to my credit _ $42,004 50

In the hands of Lieut. Michler 5,000 00

In the treasury of the United States at Washington, not drawn 51,450 00

Total. _ _ 98,454 59

Total from above _ S7, 345 54

Grand total _ _ _ 135,800 13

And I have further to report that no defalcations have occurred in those under my orders.

I have the honor to be your obedient servant,

W, H. EMORY, U. S, Qmmmioncr
Hon. EoBEET McClellaxd, Secrdary of the Interior.

The field-work of tlie l>oundary survey under the treaty of 1850, confided to my charge, was
finished within the time estimated ty the government. It will be seen from the above state-

ment that the whole work will be completed at an expense much within the appropriation made
by Congress,



CHAPTER II.

PERSONAL ACCOUNT CONTINUED.

COMMiaSIOX r.VDER TREATY Of DtCEilU —JorKSTAL Of jonrr

CXiMMl^iOi',

On tlie loth August, 1831, I received from the President of the United States, through the

Hon. Koht. McClelland, Secretary of the Interior, the appointment of commissioner ** to survey

and mark out upon the land the dividing line between the United States und the republic of

Mexico, concluded on the 30th of December, 1853, the ratifications of which were oxchan^aMl in

the city of Washington on the 30th day of June, ISol." At the same time I received special

instructions from the Secretary of the Interior, and a copy of the treaty, which will be found in

the a})pendix.

The terms of the treaty required that each of the two governments should nominate one

commissioner, and that '^ the two thus nominated should meet in the city of El Paso del Korte

three months after the exchange of ratifications of the treaty, and proceed to survey and mark
out the line,'' &c.

To reach El Paso del Norte in the time required by the treaty, (October 1st,) it would have

been necessary to leave my outfit to take care of itself, and travel post-haste* Knowing
well the character of the country in which that service was to be performed, I concluded to

send forward a special messenger to meet the Mexican commissioner, and to remain and give

my personal attention to the outfit. Everything in the way of astronomical and surveying

instruments, transportation^, arms, provitiions, and medicines required for the campaign, was to

be provided in advance, and shipped from New York.

By employing men to w^ork night and day, and shipping my wagons, at great expense, on

board the passenger steamers, I was enabled to land the whole outfit at Indianola, Texas, by

the 25th of September.

On the night of the 18th September, while crossing the Gulf, a terrific tornado swept the

coast, and every wharf in Matagorda bay, except that upon which a portion of our outfit was

landed, was carried away, and the town of Matagorda itself levelled with the ground. We
found at Indianola a number of mules belonging to the old commission; but they were in such

miserable condition, I determined to send them up to San Antonio with the empty wagons, and

hire transportation for the supplies which had been purchased in New Orleans and safely

landed at Indianola. The low country between Indianola and Kilpatrick's, a distance of

twenty miles, w^as inundated, and the roads so bad_, that the contractor for the transportation

of our supplies was twenty days passing as many miles. The yellow fever was then prevalent,

and^added much to our embarrassments, several of our party having been stricken down at the

moment of entering upon a distant and arduous service. I was, however, so thankful to have

escaped without damage the tornado of the 17th-19th of September, which proved so disastrous

around us, that every other adverse circumstance seemed trifling.

On the 25th of October I had succeeded in enlisting and equipping sixty or seventy men for

the service, and in purchasing: the necessary number of animals.
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The escort, consisting of a company of the Yth infantry, commanded bj Brevet Capt. E. K.

Smithy reported itself in readiness on tlie same day, and on the next we took up the line of

inarch for El Paso,

Before leaving Washington I organized, with the assent of the Secretary^ a party, under

Lieut. Michler, to proceed to California and work from the Pacific side to meet me.

When the commission o was its organization ; and this organi-

zation was continued with scarcely a change until the successful conclusion of the field-work^

in the fall of 1855 :

W. H, Emory, U, S, commissioner, chief astronomer and surveyor.

Chas. Radziminski, secretary,

Lieut. Chas. N. Turnhull, corps Topographical Engineers, general assistant.

M. T. W, Chandler, do.

J. H. Clark, principal assistant astronomer.

Hugh Camphell, assistant.
^^^^ r

Winder Emory, clerk,

Maurice Yon Hippel, principal assistant surveyor,

Chas. Weiss, assistant surveyor.

r. Wheaton, reconnoitring assistant.

Wm. Likens, assistant in charge of commissary stores.

Jas. Houston, assistant.

David Hinkle, do.

Benj, Burns, assistant in charge of instruments.

Lieut. N. Michler, corps Topographical Engineers, in charge of party operating from

\ the Pacific side.

Arthur Schott, assistant to Lieut. Michler,

E, A. Phillips, do. do.

John O'Donoghue, do, do.

Capt. George Thom, corps Topographical Engineers, with a few civil assistants, was left in

hundred men

Washington in charge of the office, to reduce the observations and project the

the old commission.

Besides the ahove, there were employed in the difierent parties about one

the various capacities of teamsters, laborers, cooks, servants, and arricros.

The infantry escort accompanied the commission from the time of leaving San Antonio until

our return to El Paso, From that point to San Antonio it was commanded by Lieutenant

Cummins. At El Paso, on the outward journey, we received an accession to the escort of

thirty dragoons, commanded by Lieutenant Hastings. Lieutenant Michler was escorted by a

detachment of artillery soldiers, commanded by Lieutenant ) Patterson. In

addition to his military duties, Captain Smith aided me materially in the business of the

boundary survey.

The first part of the journey from San Antonio to El Paso was very slow, in consequence of

the heavy rains, which made the roads in many places almost impassable for our heavily laden

wagons. Beyond DeviFs river we found the roads good, water and grass plenty, and succeeded

at last in reaching El Paso in time for the Mexican commission.

We did not see an Indian on the route, although in front and in rear of us they were com-

mitting depredations along; the whole road.
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At Cantonment Blake, on the Devil's river, they waylaid and killed a couple of soldiers ; at

Live Oak they drove oflf, in open day-light, all the animals of the military p^H temporarily
estahlished at that point. At Fort Davis, we found they had attacked a party and killed a
sergeant and musician

;
just beyond, at Dead :Man's Hole, they attacked the mail party, and

would probably have handled them severely, had not another party coming in the opposite
direction, joined them at the critical moment.

directions to proceed slowly up the river, while I went to make such arranprments with tlie

Mexican commissioner as would enable mo to move the parties directly on the new line, and
commence operations.

I accomplished this with the Mexican commissioner satisfactorily; although winter had
now set in with severity, and the 8mall-pi)x showed itself iu our '-nmp, and we had just accom-
plished a jour-ey of sixteen hundred miles, every a'^'^i^tant and man took 'he field as cheerfully
as if he had just left his barrack!=!.

Each one of the principal assistants was selected upon the estimate of his professional

from QQ, and I had no reason to make any cbangcs of
importance from the beginning to the end of the work. My own expectations, and 1 hojKj

those of the government, were entirely fulfilled in the manner in which the wurk Was accom-
plished. Under all circumstances—during the cold winter exposed upon tlie bare ground of
the bleak plains, and in the summer to the hot sun blazing over the arid desert—everv order

was executed with fidelity, and the work was completed within the time, and largely within

the amount appropriated by Congress. We passed the entire width of the continent and
returned with the loss only of two men, and without losing a single animal, (except those worn
out by service,) or suffering a stampede by the Indians ; at the same time that our co-operators
on the Mexican commission were twice robbed of every hoof by the Apaches, and extensive
losses were sustained by other detachments of United States troops, and by our citizens

traversing this region.

I close this short personal account by giving the journal of the joint commission, composed
of Senor Salazar and myself. It will be seen, that throughout the whole expedition the utmost
harmony prevailed, and I take this occasion to express, not only for myself, but for the whole
American commission, the pleasant recollection of the agreeable intercourse which existed

between ourselves and the Mexican commissioner, and the officers under his command. Senor

Salazar failed to receive from his government means to carry on the work with the rapidity

depredations of the Indians.

by

Yol. 1 i
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JOURNAL OF THE JOINT COMMISSION.

Paso del Norte^ Decemher 4j 1854.

The undersigned^ commissioners respectively on tlie part of tlie United States of Ameri

and of the Mexican republic to run and mark the boundary line between the two countries^

according the treaty concluded in the city of Mexico on the 30th day of December, 1853, met

formally

meeting: in the same

exchanged credentials, they proceeded to discuss and arrange the business upon which they

were called together Jjy their respective governments.

Both parties being ready to commence operations, and there heing no difference of opinion upon

the scientific and practical manner of determining the boundary between the two countries, it

was agreed that each should proceed, with all the means at his disposal, to determine the

initial point of said boundary on the Kio Grande, which the treaty stipulated to be at the

north latitude. It was further agreed that as soon as each party ascertained

both parties should compare notes and eliminate any differences or errors, by

snown to science, and conclude the final result, giving to each set of obser-

4^

methods

vations the weight due to them.

There being no other business before the

commissioner should signify to the other tha

determine where the parallel of 31° 4*7' north

meet when either

G
W. H. EMOllY.

JOSE SALAZAK Y LAEREGUI.

Eio Grande, Latitude 31° 47

Ou the commissioners observations necessary to

four

determine the initial point of the boundary on the Eio Grande, met this day to compare

results. The necessary measurements being made to connect the two observatories, and also

the observatory established at Frontera'in 1851-'52, it was ascertained that the difference

between the determinations of the parallel of 31° 47', made by the two commissions, was eighty-

hundredths of one second. It was then mutually agreed to take the mean between the

two results ; and the point thus ascertained was marked on the ground in presence of both

commissioners, as the point where the parallel of 31° 47' strikes the river
;
that is to say, the

point where the boundary under the treaty of December 30, 1853, leaves the river to run

westward.

The commission adjourned, to meet to-morrow at 10 o'clock a. m.

JOSE SALAZAE Y LAEEEGUI.

W. II. EMOEY.

Eio Grande, Latitude 31° 47', January 11, 1855.

The commission met and laid off the tangent to the parallel of 31° 47', and having agreed

upon the elements assumed for the figure of the earth, (Bessel's,) and compared the results oi

their computations for the length and azimuth of tke ordinates connecting the tangent with

the parallel, found them to correspond.
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Tlic coiiimiseion adjourned, to meet to-morrow at 10 oVloclc ft. lu.

JOSK SALAZATl Y LAPiriEGUI

W. II. EMOKY.

Vaso dfl Xortr, Januayj 12, 1 ?."».">.

The commission met agreeably to adjournment, and agreed to place ouc numument as near

tlic river as the nature of the ground Avill admit, to be of dressed stone, having on the north

face:

U. S.

BOUNDARY,
Under ihc treaty of December 30, 1853

On the south face

:

Luuite conforine al tratado de 30 de Diciemhre dc 1853

On the west

;

JOSE SALAZAR Y LARREGUT, Comisionarlo Mer-ano.

On the east

:

W. 11. LMORY, U. S. Commissioii^.

The commission further agreed :

pyramid mortar

crest of the first range of hills, and one of the same description in sight of the ruud leading

from EI Paso to the north.

2d. To put up a monument at the extremity of the line of 31^ AT of the same kind, and with

the same inscription^ as that first named ; to put uj) pyramids along the line wherever tlio

facilities of water and stone will admit.

3d, To lay the foundation of the monument nearest the river on the 2-ltli January.

There being no further business before the commission, it adjourned, to meet at 12 m. on the

24th instant.

TV. H. EMORY.
JOSE SALAZAR Y LARREGUI.

Paso del Norti:, January 26, 1855.

The commission met on this day.

The Mexican commissioner having notified the American commissioner, by letter, on the

16th, that, in consequence of his absence in making a reconnoi««ance, lie could not attend the

placing of the corner-stone of the monument until the 3l8t, the American commissioner agreed

with him to postpone the establishment of the foundation of the monument to that day at

meridian, and we have this day met to give validity to that agreement. The American

commissioner stated that, in consequence of not getting a sufficient supply of water immedi-

ately on the line, he had somewhat changed his plans, and had adopted, as the base of his

operations, the nortli and south line Letween the parallels of 31° 47' and 31*^ 20^ The first

division of his party (the astronomical) had completed all their work here, and was ready to

move move to-morrow

commissioner, would follow with the halance of his party, the surveyors and the supplies,

immediately after the completion of their joint labors on the 31st instant. He further stated,

he had established points on the line beyond the road, and by the 31st his parties would have
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#

progressed with tlie line as far on the Mesa as was convenient to operate from this side. He
proposed to the Mexican commissioner to concur in these plans, and to start also westward.

The Mexican commissioner stated he fully concurred in those plans and adopted them,, but that

in consequence of having no escort, he could not move at the time proposed, but would follow

commissioner further stated, that whilst here he

[its, agreed upon at our meeting of the 12th to be

as soon as his

mon
erected at this end, and see them completed.

The American commissioner assented, and further stated that he would leave Jean Ball, the

stone-mason, to assist in the work under the direction of the Mexican commissioner.

The American commissioner stated, that the treaty rec[uired, for the establishment of the

line, the concurrence of the two commissioners ; that when he establishes the points west in the

commissioner

mi

American commissioner

go for nothing.

commissioner stated, in reply, that to avoid that difficulty

mi
name, on the line which the treaty stipulates.

JOSE SALAZAR Y LAEEEGUI.
W. H. EMORY.

Inihal Point on the Rio Geande, Lat. 31° 4Y,

met
January 31, 1855.

fficers of the vicinity, military and civil, from both sides

n of the monument was laid.was laid. The following paper—one copy in English, the

other in Spanish—was signed by the two commissioners and by the persons aforesaid, placed in

onument

COPY OF THE paper.

" We, the undersigned, have this day assembled to witness the laying of the foundation of

which is to marh the initial point of the boundary between the United

ited

iam Hemslej Emory, and on the

y Larregui, latitude 31° 47

"W. H. EMORY, U. S. Ccmmissioner

.

''JOSE SALAZAR Y LARREGUI.
''C. RABZIMI^^SKT, Sec'y U. 8. B. C,

"JOEL S. ANKRDI.
'*E. B. ALEXANDER.
''CALEB SHERMAN.
"E. K. SMITH.
"JUAN JOSE SANCHEZ.
" ANTONIO ZEPEDA.
"GUADALUPE MIRANDA.
"YINCENTE AGUIRRE."
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The American commissioner stated that he had already sent the whole of his astronomical

force to the western end of the 100-milc line, and that it was his intention to follow in the

coming week with the balance of his forcc.

The question of the time and place of the next meeting having L^ n raised, the Mprican

commissioner stated it was not in his j^ower to say when he wouhl l>e able to join tlio Americf^n

commissioner^ Init that he would endeavor to do so as soon n^ possilde.

The commission adjourned^ to meet when the Mexican commissioner shall join the American

commission.

JOSE SALAZAR Y LAKREGUI.

FoiiT Bliss, August 14, 18j5.

In pursuance of notification from the Mexican commissioner of his arrival, made in ronformitjr

with the last article agreed upon January 31, 1855, the commip^^ioncrs met this day.

The United States commissioner stated that he had concluded the running and marking of

the line up to the 111th meridian of longitude, at which point he met the United Slutca and

Mexican parties working eastward from the Colorado, and that in thf* una^^oiihihlc ah*?'^nr^ ot

the Mexican commi.ssioner he had concluded an agreement with Sonor Jimenez, first engineer

of the Mexican commission, which he now presented to the Mexican commissioner, and asked

his approval of the same.

The agreement is in the words following^ to wit

:

Seiior Don Francisco Jimenez, first engineer of the boundary commission, on the part of

Mexico, being duly empowered by the Mexican commissioner to run the line between the Colo-

rado and the 111th meridian cf longitude, having arrived at the camp of the American com-

missioner, the latter invited him, in the absence of the Mexican commissioner, to a conference,

having for its object the more speedy completion of the unfinished portion of the line ; and

accordingly the two have met this day, and the following is the report of that conference and

its results

:

The American commissioner stated that he had separated from the Mexican commissioner on

the Cth of February ; that the Mexican commissioner being unable to proceed with the line at

that time, had empowered the American commissioner to proceed with it, and had agreed to

adopt the line established by him in conformity with the treaty.

The journal of the joint commission, duly signed and sealed, was exhibited to Senor Jimenez,

and a copy of the record of the 26th January, duly authenticated, furnished him. The Ameri-

can commissioner stated that he had caused the line to be run and the monuments to be erected

as far as the llltb meridian of longitude. That meridian had been established from observa-

tions at Los Xogales by principal assistant Clark ; and Seuor Jimenez was invited to inspect

the instruments, still in position, with which these observations were made, the observations

themselves, and the computations by which the results were obtained. The result of that

inspection being satisfactory, the American commissioner proposed, that in view of the urgent

demands of both governments, to complete the line, Seiior Jimenez should unite witb the

American party, and direct the whole force of both parties to complete the tracing and markino'

of the line on the face of the eartli from the llltb meridian, already established, to the point

wbere Seiior Jimenez and Lieutenant Michler left off in their attempt to run the line eastward.
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eed

That the plan of triangulation is impracticaLle; that the American and Mexican surveying

-rty shall proceed forthwith to run the unfinished portion of the line
;
take the topography

Rr thft line : erect monuments at points where the line crosses a mine, a settlement, a road.

or water.

It is agreed if either party hreak down^ the other is not to suspend or delay operations in

consequence of it.

determine

he furnished

American commissioner^ who agrees to accept that determination.

It is further agreed that the convention entered into between Senor Jimenez

Michler^ April 26, and the additional article agreed upon May 1, 1855; are ap]

articles not in conflict with this convention.

W, H. EMORY,
United States Commissioner

FEANO, JIMENEZ,

First Engineer de la Como. de Limitcs 3Iexicano

Los NoGALES, June 21, 1855.

The Mexican commissioner having approved this step on the part of the first engineer of his

commission, the United >States commissioner gave a hrief legend of operations up to the 111th

meridian of longitude^ and invited Mr. Salazar to inspect the notes, astronomical and geodetic,

upon which the line was hased, and the rough draughts of the maps made in the field.

The following is the substance of the legend ;

After concluding all operations in the vicinity of the Rio Bravo, and pushing the line as far

as was convenient, from that place, an astronomical station was estahlislicd at Carrizalillo,

which proved, from *I2 ohservations with 46-inch zenith telescope, to he in latitude 31^ 50'

55^'. 23 north ; and longitude 107^ 56' 03'^90, the result of ohservations during one lunation.

Carrizalillo was t"he nearest water to tlie terminal point of the 100-mile line near to parallel

31° 47'. A monument was established on the road due south of the observatory, and the

parallel extended in both directions—east, until it met, in the sand-hills, the line produced from

the Eio Bravo; west, it was extended to the end of the 100 miles, and the parallel was obtained

by measuring ordinates from the tangent. The 100 miles was obtained by combining the

observed longitude at Carrizalillo, and the distance actually measured.

From the end of the 100 miles a line was produced due south to meet the parallel of 31° 20'.

The reconnoissance to find water at the junction of the meridian and 31° 20' failed, and the

observatory was established at the Espia, on the Rio Janos, ten or twelve miles cast of the

meridian. An elaborate set of observations (81) with zenith telescope, gave us the latitude of

this observatory 31° 20' 56".45
; the tangent of 31° 20' was determined from this by direct

measurements and produced to Intersect meridian, and ordinates laid off to ascertain parallel.

After producing parallel about seven miles, it was ascertained, as will be seen by the map, that

the Ojo del Perro was near the line. The zenith telescope was reset, and a new tangent ob-

tained
; which result corresponding well with the last, this tangent was produced to the San

Luis range of mountains. At the San Luis springs, about thirty miles west of the initial point of

the parallel Sl° 20', a new observatory was erected, the latitude of which (31° 20' 31".51) was
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ascertained by more than 97 oL^ervations. The tangent to the parallel 31° 20' was ascertained

and produced in botli directions, cast and west, and the ordinates to the curve of the parallel

established. The coincidouco between the new tangent and the old ou^^. produefni from Ojo del

Perro, was satisfactory ; after making the necessarjallowanoe for tlie difterenco of ordinates, tlie

error was found to be only a few feet. The tangent west was produced aoroeg the level of tlie San

Luis valley and the Guadalupe Pass. In the mean time, a new observatory was erected at f^an

Bernardino springs, and the latitude obtained with the same instrument, and nearly the same set

of stars, was ascertained to be 31° 19' 4u'^38 by 57 observations. A third tangent was produced

east and west, that east being found to correspond and verify the second tangent. This last tan-

gent, being the third, was, on account of the absence of water, produced as far as the liills west of

the San Pedro. "While this was progressing, the astronomical party established itself to the north

of Santa Cruz, on the river of the same name, and the latitude of the point wa:: ascertained to

be 31° 17' 5C".33, from 73 observations. From this, a point on the parallel 31° 20', due north,

was ascertaiued by direct measurement, nnd a fourth tangent obtained, as In all the preceding

cases, by elaborate raeasuremeuts of the elongations of Polaris. An Rpprchinsif-ii w;4S enter-

tained that the third tangent^ by reason of its great prolongation, sometimes, as in passing tho

Guadalupe mountains, running over rough country, might prove crooked ; hut the verification

by means of the fourth tangent was complete, showing the greatest probable error of either

tangent, a distance of only 15 or 20 feet.

A chronometric reconnoissance was then made to the westward, and it was ascertained that

the nearest durable water to the intersection of the meridian of 111 degrees west of Greenwich,

and the parallel of 31^ 20', was at Los Kogales. At this point was established an observatory.

The transit and zenith instruments were both mounted ; and the result of 120 observations

with the latter, and observations during two lunations with the first, gave for the latitude

31"^ 21' 00".4S, and longitude 110° 51' 02". 10 west of Greenwich. From observations at this

observatory a fifth tangent was deduced, and extended by a separate party in both directions,

running westward until the 111th meridian of lon;;itude was reached. Owin?: to the difficultiesQ , _ -"O

of the country, the longitude was transferred by direct measurement and by triangulation.

Before this was concluded, a despatch was received giving the joint result of the Mexican and

United States parties, of the latitude and longitude of the initial point on the Colorado river.

^Vith these data the azimuth of the line westward was computed to be G9° 19' 45", 9, and laid off

by measurements from the elongation of Polaris.

This left nothing to be done but to trace the line and complete the topography between tho

111th and the Colorado, and the dispositions made for that are all embraced in the convention

between Senor Jimenez and myself, and Senor Jimenez and Lieutenant Michler, to which your
r

approval has Lc^n given.

Major Emory, the American commissioner, further stated, that in reference to the instru-

ments used, and the methods employed in obtaining results, Mr. Salazar, the Mexican commis-

sioner, from long experience, was familiar with the mode adopted by both commissions, and it

was therefore not necessary to enter into particulars—the notes would show for themselves
;

but he begged to remind Mr. Salazar that they had discussed hefore, the subject of longitude,

and it was agreed between them, that in all determinations of longitude by the moon and

moon culminating stars they should tate the Greenwich ephemeris, and not await the publi-

cation of the corresponding observations made at Greenwich, as at this distance it would

necessarily involve a delay of eighteen months or two years—a result clearly not contemplated
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by either government. observations cannot he

but is small; and as likely to be to tlie advantage of one as the other.

The monuments erected on the line were of two classes—first^ of dressed stpnC; laid without

mortar ; second, of round stones undressed, forming simply mounds.

Of the first, one was erected at the point south of the Carrizalillo ; another at the intersection

of meridian 108° 09^ 41'^85 and parallel 31° 20' ; one at San Luis springs
;
two at San Bernar-

dino ; one at San Pedro; one north of Santa Cruz; one where the line crosses (second time)

Santa Cruz river; one at Los Nogales ; and one at intersection of 111° and 31° 20^ Many

mounds of the second class were erected, always at points where the line crosses a road or traiL

Mr. Salazar stated that he had erected, of dressed stone, in a permanent and durable manner,

a monument at the initial point on the Eio Bravo, and two monuments west of that point/

To give the Mexican commissioner time to make a thorough and critical examination of the

data upon which the determinations are based, and to inspect the maps and take copies of sucb

portions of them as he might desire, they were placed in his hands^ and the commission

meet

W. H. EMORY, V\ S. Comm'r.

JOSE SALAZAR Y LARREGUI, Com'o diex'o.

El Paso, August 16^ 1855.

The commission met, agreeably to adjournment.

Mr. Salazar, the Mexican commissioner, stated he had fully examined all the documents,

observations, notes, and maps^ and the result of his examination was an entire conviction

that the line had been f

which he was necessarily absent. But since the subject had been calh'd to his notice by Mr.

Emory, the U. S. commissioner, to the effect that, in consequence of the absence of water at

the time, only a mound had been established at the junction of the meridian and parallel of

31° 47^, he thought, now that the rainy season had commenced, and water was everywhere to

be found, a monument of dressed stone should be erected at that point ; and he stated he would

himself undertake to place it at that point. He stated, also, in consequence of the absence of

water he had not been able to place a monument, as he had intended to do, to the south of the

Potrillo mountains, on the parallel of 31° 47^ and that he would do both at the same time.

Mr. Emory, the American commissioner, stated his assent to this proposition, and further

stated, that although he believed he had erected monuments or mounds along the whole line

wherever the line crossed or passed near permanent water, a road, a mine, or town, or, in fact,

any habitable point, yet he desired Mr. Salazar, if, in the course of his visitation of those parts

of the line not before examined by him he should see any point omitted where a monument

should be placed or substituted for a mound, not to hesitate to do so.

Mr. Emory said he would now state what he had informally stated before, that he had

directed Lieut. Michler to send him an express to San Antonio the moment Seiior Jimenez and

himself finished the topography of the line between the llltli meridian and the Colorado.

The examination of the notes, maps, &c., being completed, and all discussion of the differ-

ent subjects connected with the line being closed, the results of the foregoing conferences were

embodied in the following articles of agreement:

1. Mr. Emory, the American commissioner, agrees to adopt, unconditionally, all monuments,

mounds, lines, and points now established by Mr. Salazar, the Mexican commissioner, and by

Don Francisco Jimene?:, first engineer of the Mexican commission.
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2. Mr. Salazar, the Mexican commissioner, agrees to adopt iinconJitionally all tlie nioim-

mcnts, moimds, lines, and points now established by Mr. Emory, tlie American commissioner,

and by his assistants, reserving the riglit to substitute a monument for a mound at the inter-

section of the meridian witli the parallel of 31° 41', and to erect a mound or monument on tlie

same parallel to the south of the Potrillo, and at any point along the line alreadv osf.iblislud

absence of water.

was impracticable, owing to the

agree

established as ftir as the 111th meridian of longitude, as the true line of boundary between tlie

two republics, and they agree also to declare, and do declare, the line established from the

111th to its intersection with the Colorado, the true line between the two republics. Tlis
further agree to declare the line fully surveyed, marked, and csfablishod through its whole
extent as soon as notification is received from ?!oiior Jimenez and Lieutenant Michler that tho

topography of the last named line is completed between the lllth meridian and the Colorado

river, and it shall be the duty of each to inf:^rm the other when such notilicatiuu is received,

and also to report to their respective governments that all the field-worlc of tlm boundary is

concluded.

4. To carry out the stipulations in the first article of the treaty of December 30th, 1853,

reciuiring the commissioners to make proper plans of their operations. It is agreed that the

two commissioners, with their assistants, shall meet in the city of Washington on the first day
of April, 1856.

W. H. EMORY, U. S. Commimoner.

JOSE SALAZAR Y LARREGUI, Comm'o Mcx'a.

Wash
April 1, 1856.

W. H. EMORY, U. S. Commksioncr.

JOSE SALAZAR Y LARREGUI, ComrrCo Mex'a.

AGREEMENT BETWEEN LIEUTENANT MICIILER AND SEXOR JIMENEZ, REFERSKD TO AT THE MKETING

JOINT C0M3IISSI0N, AUGUST 11, MADE AT CAiir NEAR THE INITIAL POINT ON THE RlO COLORADO,

TWENir-SINTH OF APRH., 1855.

According to article first of the treaty of December 30, 1853, between the republics of the

United States and Mexico, we, the undersigned, duly authorized to fix the initial point on the
Rio Colorado, twenty English miles below the junction of this river with the Gila, and to trace

and mark the line from this point to the intersection of the parallel of 31° 20' north latitude

with the lllth meridian of longitude west from Greenwich—all the operations necessary to

determine this point and the direction of the line having been completed— a c^ree as follows •

ed by each

Greenwichis 32° 29' U"A5 north, and that the longitude is 114° 48' 44".i

mined from a triangulation by N. Michler, lieutenant Topogra]^

army, who has transferred the position of the monument on the old boundarvline near the iunc
Vol. I 5

"

hical
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tion to tlie new initial point. This longitude lias Leen adopted by Mr. Francisco Jimenez,

first engineer Mexican boundary commission^ although he proposed to refer it by flashes

between the two points.*

2. That wuth the above data the computed azimuth of the line running eastward is found to

be Yl"" 20^ 43'^8 southeast at the initial point, and 69^ 19' 45''. 9 northwest at the end of the

87 metres, equal to 237

miles. Having commenced to trace si

point 964.62 metres, equal to 3,164.84

was found to be 71° 20' 25'' southeast.

same time, each alternating with the other

at the successive stations ; that the distance of the line be measured by triangulation, one party

om

monuments,

of the line; and that the results be mutually exchanged.

4. That at all prominent points of the line which are deemed proper, suitable

from such materials as are at hand, be erected to mark it.

5. That the point where the line has commenced to be traced be called by the Roman number

(1 ;) that all succeeding stations shall be in the order (II,) (III,) (IV,) &c,, &c.

6. That as it is impossible to place a permanent monument at the starting point (I) of the

line, an iron monument has been placed at station (II) in the direction of the line, and distant

from station (I) 3171.12 metres, equal to 10404.12 English feet; computed latitude of said

monument, 32^ 29' 01".48 north, and longitude 114^ 46' 14".43 west of Greenwich.

Y. That the above be submitted to the consideration of the commissioners of the respective

countries for their approval, x

K, MICHLER, Lieut Tojil Engrs. U. S. A.,

Z7, S, Boundary Commission.

FKANCISCO JIMENEZ,
Ist Inrjo. de la Com. del Limite Mex^o.

After having signed the above agreement the tracing of the line was continued^ in accordance

with the same, from station II to station IIL a distance of 829.81 metres. From station III a

establish station IV. Thi

mountain range, about twenty-five m
V haviner made a reconnoissance of the

men

water, was unsuccessful in discovering sufficient for the w^ants of even the small number
necessary to execute the work ; the nature of the country forbid the practicability of

furnishing by any means of transportation what was deemed necessary, as it is a continuous

desert of heavy sand, entirely destitute of vegetation. A party previously sent to reconnoitre

the country for water also brought the intelligence that not a drop w^as to be had from the

Colorado to Quitobaquita, a distance of one hundred and twenty-five miles in the direction

of the line^ In consequence, therefore, of the utter impracticability of prosecuting the work
from the west end of the line, we, the undersigned, on this the first day of May, 1855, agree to

add the following article to the above agreement

:

8. That both parties cease operations at the west end and proceed to the east end of the line,

by the road along the Gila, the only one available at this season of the year, there to fix the

—Capta

triangulation
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point of intersection of the parallel of 31° 20' nortli latitude with the 111th nicridian west o(

Greenwich, and afterwards to proceed to trace tlic line from that point wcstwaril na far m
practicable.

U. S. Boimrfary CommUmon.

FRANCISCO JIMENEZ,

Co

\VA>ni.\OTuN', Av* >;,'./• IS, 1855.

Sir : I communicated to you, a few days ago, a telegrapliic d<»*^patch reporting the completion

of the survey of tlie boundary.

I have now the honor to inform you that I have received ofTicinl information of the arrival

of the last surveying party of the commission in ^in Antonio, and the completion of the work

assigned to it.

I have also to communicate to you the copy of a letter from ScHor Sah\zar. the Mexican cuin-

com

liim, signed August 10.

The field-work of the boundary commission is therefore at an end.

I have the honor to be, your obedient servant,

a
McClelland, Secrelar?/ of

[Transilation.]

Jaxos, October 15, 1S55.

Sir: Lieut. Michler has just delivered to me, personally, an official note, whereby I am
informed that the survey of the line between the meridian of 111° and the Colorado has been

completed.

to my government ; and I advise you of the same, hoping thatcommunicated

you will communicate it to that of the United States, conformably to the

resolution of article 3d of the convention held on the 16th of August of the present year.

I have

servant.

to the greatest respect, your obedient

JOSE SALAZAR Y LAEREGUI,
Mexican Commitsloner^ rf-c, <£r

Col. AV. H. Emory,

United States Commissioner

[Translation of official document sent by Mr. Salazar to the government of Mexico.]

Excellent Sir: With my note under date of the 20th August, I enclosed to you copies of

the last meeting held by the commissioner of the United States and myself on the 14th, 16th,

and 20th of that month. By the 3d article of the agreement of the 16th, your excellency will

have seen that we agreed on declaring, and do declare, in effect, that the line was completely

surveyed^ marked^ and fixed in all its lengthy so soon as notice was received from Senor Jimenez

and Lieut. Michler that the topography of the last-mentioned line had been completed between
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the llltli meridian and the Colorado; and the same 3d article imposes upon us tlie mutual

ohligation to advise each other^ and our respective governments, that all the field-work of the

line was concluded.

In complying with the 3d article of this convention, celebrated on the IGth August, hetween

the American commissioner (Major W. H. Emory) and myself, I now notify your excellency

that the topography of the line hetween the 111th meridian and the Colorado is now complete,

hy the acknowledgment of Messrs. Jimenez and Lieut. Michler, as your excellency will see hy

the original letter, which is herewith enclosed, and which was handed to me in person by

Lieut. Michler, who to-day takes his departure for the United States ; and Lieut. Michler

also informed me that Seiior Jimenez had started on the 1st instant for the city of Mexico, after

they had, together, concluded and officially agreed upon the line which had been placed under

their charge.

All the work, therefore, necessary for the surveying, marking, and establishing of the

boundary line between Mexico and the United States, in conformity with the treaty of the 30th

of December, 1853, is now terminated.

In carrying out still furtlier the requirements of tlie said 3d article of the convention with

the commissioner of the United States, I have to-day written him as follows :

" Jaxos, October 15^ 1855.

''Sir: Lieut. Michler has just handed to me, in person, an official note, hy which I am
informed that the topography of the line hetween the meridian 111° and the Colorado Is com-

pleted, the which I have communicated to my government ; and I advise you of the same,

trusting that you will also communicate the fact to the United States, in conformity with the

3d article of the convention made hetween us the IGth August.

" With great respect, I have the honor to be, &c..

"JOSE SALAZAR T LAEREGUI
" Sr. Don W. H. Emory,

" Commissioner oftJie United States."

most

this declaration •

gives to the commissioners ample powers ; and

J
and not the governments, can, and must, mate

y Major Emory and myself, as such commission-

with the sole conditionms
that it shall be valid whenever either of us received the advice which I have just communicated
to your excellency and to the American commissioner. It now only remains for the govern-

ment of the United States to fulfil its part of the obligations imposed by the 3d article of the

treaty.

God and lihertv_ Janos, October

JOSK SALAZAE Y LAKllEGUI.

His Excellency the Minister of Foreign Kei^atioxs, Mexico.
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Wastitngtox Cmr, June 24, isr.n.

In pursuance of previous adjournment, the two commissioners met this day at the office of

the joint commission. Seilor Salazar stated that after he separated from Mr, Emory on llie

20th August, 1855, he reviewed with his parties the difTerent lines of the Lianulary ; that is to

say, the paralhl 31^ 47', the meridian, ami tlie puralkd 31° 20', on which lines the ^^loxican

commission executed the following work :

From the point south of El Carrizalillo, on which was erected a monument, he oLiscrvi'd

minutely on Polaris to determine the prime vertical on hoth sides, cast and west. The prlnio

vertical and the parallel 31° 47' were connected hy a trlanguIiUion—on the east side with tliat

which had been made at the initial point, and on the west side with the intersection of meri-

dian. "Hy this triangulation five points to the east were fixed, at which points he caused to he

erected monuments of stone, with mortar, hccause he found not one established by the United

States commission in said direction.

The monument at the road was reconstructed of stone, with mortar. Upon all of tb(Mn w.m

InscriLod the abridged inscription agr^'od upon. This line wa^^ then marked with ton monu-

ments, Tliat at the west end he caused to be erected of dressed stone with mortar, and

inscribed with the complete inscription agreed upon, similar to that which was erected at tlio

initial point en the Rio Bravo.

Mr. Salazar stated that lie observed at the south end of the meridian for latitude and lontri-

tude, his results differing very little from those of the United States commission ; that from

this point was carried north a triangulation which was connected at the north end with that

made on the parallel 31° 47', and was used to determine the position of said end on the parallel

and on the meridian ; that these two extreme points were left where tlie United States com-

mission established them ; that having found no monument l>etween them, he caused one to be

erected intermediate, in sight of the Ojo de los Mosquitos, of dressed stone laid in mortar, with

the usual inscriptions ; that the monument at the south end was erected of dressed stone and

mortar with inscriptions similar in all respects to those at the north end and at the initial point.

On the parallel 31*^ 20', besides the observations he made at the intersection, he observed for lati-

tude at San Luis springs, at San Bernardino, and San Pedro river ; he found monuments at the two

first named points, but none at the last ; that his observations proved that the points were on

the parallel 31° 20', and he caused monuments to be erected at these points with mortar,
w

having the usual inscriptions upon them, and that he thought it proper to erect a monument

of the same kind in Guadalupe Pass.

Mr. Emory stated his entire satisfaction with what bad been done by Mr. Salazar, and gave

his assent thereto, except with regard to the monument at San Pedro river. He desired to call

in Mr. Weyss, who was with Mr. Von Hippel when the monument was erected on the San Pedro.

His own recollection was, that a very substantial monument had been erected at the San Pedro

by the United States commission.

Mr. "Weyss was brought before the commissioners, and stated that a monument of dressed

stone, with the usual inscription, was erected on the parallel 31° 20', three thousand eight

hundred and twenty-five feet west of the San Pedro river. The maps and views were exhibited

showing the exact locality of this monument, Mr. Emory stated, if the Indians had destroyed

that monument it was all very well ; but if it was still standing, there might be some discrep-

ancy, amoimting, possibly, to 1" of arc, or one hundred feet between the latitude of the monu-
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ment erected by Mr» Salazar and that erected under his orders. If so^ it might hereafter^

when the country was settled^ produce confusion.

Mr. Salazar stated^ that in case hoth existed he Avould take the monument erected by Mr. Von
Hippel as the true boundary. Assented to by Major Emory.

The commission then adjourned, to meet at 9*" 30"" to-morrow morning.

AVasiiington CitYj June 25, 185fi.

Commission met at 9*" 30"^ a. m., arid the following preamble and resolution were adopted:

Whereas Senor Salazar has stated it to be within his personal knowledge that some of the

monuments erected by Mr. Emory were destroyed and others mutilated by the Indians^ in the

short s^mce of time elapsing between the construction of these monuments and the final inspec-

tion of them by Mr. iSalazar; and whereas it appears, from the maps and views which have been

drawu; that the topographical features of the country, based upon astronomical determinations,

are represented in sufficient detail to enable any intelligent person to identify the line at any

required point ; therefore, be it

jResolvedy and agreed upon in joint commission, that these maps and views, dur)licate copies

m United States

government—shall be the evidence of the location of the true line, and shall be the record to

which all disputes between the inhabitants on either side of the line, as to the location of that

line, shall be referred ; and it is further agreed that the line shown by these maps and views

shall be regarded as the true line, from which there shall be no appeal or departure.

Mr. Salazar proposed, with the view of carrying out the labors to the end in the soonest

time, that the detailed maps be made, one copy by each commission, on a scale of -titIt^i^^ and a

map of a scale of ctoWo* That at the end, when the total

work was done, the mans should be sisrned, to be
r

should exchange the topographical and astronomical data by which each

mission

maps

mo

Mr. Emorj stated tliat lie had constructed the maps
Colorado on the scale of soloo j t^^e projections for the

a scale of
-g-o-J or* I* would he exceedingly inconvenient^ if not im

them
; he therefore proposed that Mr. Salazar's proposition should

leave the California section of the work to stand as it is^ on a scale of , , l-^. This was assented
to hy Mr. Salazar, and it was agreed as follows, viz :

That the detailed maps of the California section of the work shall be received on a scale

of
1! owoj tte detailed maps for all the other portion of the boundary shall be comijleted on

a scale of c-o-o-oir j
and that a general map of the boundary shall be constructed on a scale

of 6 (T^ form

'o this

W. H. EMORY.
JOSE SALAZAR Y LARREGUI.
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CHAPTER III.

GENERAL DESCRIPTION OF THE COUNTRY.

8U1TABLKXKSS AS A BOUXDARY.—GREAT PLATEATJ OF AMERICA AND MOrXTAlN RANGES-—l>ErRE^IO>- OF MOt'NTAlNS NEAR IHfl

PARATXEL OF THIRTY-TWO DEGREES NORTH XATITrBE.—GEOGRi ;al errors. FER LAKES.—SAND

DESERT8. -TEGETATION AND AGRXCVLTERAIi CAPACITY.—CHARACTER OF THE RIO BRAVO.—RAIL\yAY.—ASTRONOMICAL DE-

TERMINATIONS.

The botindary between the United States and Mexico, extends entirely across the continent

from ocean to ocean. mouth

the San Pedro, or Devil's river of Texas, makes a boundary, which, in the absence of extradition

svs, must

In other determined

resist what appears to me the inevitable expansive force of her institutions and peoj^le, and set

limits to her territory before reaching the Isthmus of Darien, no line traversing the continent

could probably be found Avbich is better suited to the purpose.

In this much religion,

markcustoms, and physical wants, should be separated by lines

geography.

The boundary is embraced in the zone separating the tropical from the temperate and more

northern regions. Here, waters unite, some of

from

To the north of this zone, the showers from the tropics cease to refresh the earth, and within

it all the flora and fauna which characterize the northern and temperate regions almost dis-

appear, and are not entirely supplanted by those of the tropics.

It is indeed a neutral region, having peculiar characteristics, so different as to stamp ux3on

vegetable and animal life features of its own.

The most remarkable and apparent differe

much

difference in its botanical and zoological productions, is the hygrometric state of the atmosphere

;

for while the plants and animals assume new forms in life, the crust of the earth, the soil, and

many

the American continent.

It is very arid ; but this is also the character of all the country north of the tropics, and west

e 100th meridian of longitude, until you reach the last sl(

im exceeding 200 miles in width, and sometimes not more

a narrow belt,

The zone extending

from the Gulf of Mexico to the Pacific, embracing the boundary, contains a large proportion of

arid lands ', yet this dry region is, perhaps, narrower on the line of boundary than on any por-

tion of the continent north of it, within the limits of the United States, and is occasionally re-

summer

to the north.
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if

A general description of the topographical features of the country along the houndary bc-

U
made

itself.

in the same view the great outline of the continent

4

It is now well known that the most extensive feature in the continent is the plateau^ or table-

froni

from

the Andes of South America, its least elevation and breadth on the Isthmus of Panama and in

America On the

northern portion of the continent^ this plateau attains its greatest height in Mexico, where

it is ten thousand feet above the level of the sea. Its lowest depression is along the line of

boundary^ about the parallel of 32^ north latitude, where it is about four thousand feet

above the sea. from

thousand feet, to near the 49th parallel^ where it is again depressed. This plateau, both in

Americ

the sea, and in South America is Mount Aconcf

features in this plateau, within the United Stai

temperature between night and day, often as m

America, is Mount Elias, 17,000 feet above

,
21,500 feet above the sea. The climatic

ire excessive dryness and great changes of

mountains in North America, namino: them

their proximity to California

Oregon, or the Coast Kange of mountains

denotes, is a ridsre of mountains andcrasrerv

Nevada, (which

and craggy rocks, covered with snow ;) third, the Sierra Madre,

another range of mountains, which was supposed to separate the waters flowing into the two-

oceans

:

fourth, the Eocky mountains,

)nveyed by the name Sierra Madre is very generally

much if anv continuous rida^e or chain of mountains

D from those flowing I am also q[uite well

mountains

mountains known as Sierra Madre, in New Mexico, are not the same r;

hat name in Chihuahua and Sonora, and that both are distinct from th

: Monterey of the same name ; but the Coast Eange, the Sierra Neva<

preserve a very considerable continuity throughout the limits

United States. The Coast Eange follows the generally northwest direction of the beach of the

Pacific coast, and, for a very considerable distance, rises abruptly from the sea. Along the

whole coast it is in view of the navigator, presenting an Imposing and ever-changing panorama.

It may be said to ter.minate at Cape San Lucas, the southern extremity of Lower California.

mountains

the and region, and is, m my judgment, the only contmuous agricultural country w<

100th meridian. There are many detached valleys and basins affording facilities for ij

where the cereals, the vine, and all the plants which conduce to the comfort of man
form

mountains

The Sierra Nevada, the Cascade Eange, and the Eocky mountains, preserve a general

ism ge. Commencin
can be traced continuously until we reach to within a few degrees of latitude of the region^^^^K, ^M. x^^^JX^KM.^^^ v i. i.j.x*^ i. Vq
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of the boundary^, wliere occurS; in all the ranges except the Coast Kange, the remarkable

depression in the continent^ or rather absence in the continuity of the ranges of mountains,

hereafter to be described.

The Sierra Nevada, in latitude 33° N., branches; one great division unites with the Coast

Eange, forming the elevated promontory of Lower Californiaj and presenting, when figured

on the map, the appearance of the letter Y, (Tulare valley resting in the fork of the letter
;)

other branches or spurs are thrown off in a southeast direction,, crossing the Gila at the mouth,

and many miles above, and traversing the newly-acquired territory in the meridian of Santa

Cruz and Tucson.

That range, as well as the Sierra Madre and the Rocky mountains, about the parallel of 32°,

lose their continuous character, and assume the forms that are graphically described in the western

country as lost mountains—^that is to say, mountains which have no apparent connexion with

each other. They preserve, however, their general direction N. W, and S. E., showing that

the upheaving power which produced them was the same, but in diminished and irregular force.

They rise abruptly from the plateau, and disappear as suddenly, and, by winding around the

bases of these mountains^ it is possible to pass through the mountain system, in this region^

near the parallel of 32°, almost on the level of the plateau ; so that if the sea were to rise 4,000

feet above its present level, the navigator could cross the continent near the 32d parallel of

latitude. He would been soundings of uniform depth, from the Gulf of California to the Pecos

river. He would see to the north and to the south prominent peaks and sierras, and at times

his passage would be narrow and intricate. At El Paso he would be within gun-shot of both

shores.

I noticed this remarkable depression in the continent, in an exploration made by me in 1846,

and called to it the attention of Mr. Buchanan,^ then Secretary of State ; and it was upon this

information that he instructed our minister, then negotiating the treaty of Guadalupe Hidalgo,

not to take a line north of the 32d jjarallel of latitude, in the boundary between the United

States and Mexico.

Passing to the south of this parallel, in about that of 31°, we find the plateau rising rapidly

to the table-lands of Mexico^ the ranges above described are no longer traceable, and the plateau

gives evidence of having been disturbed by tremendous plutoni<? forces, and the mountains

assume a loftier and more rugged and diversified appearance. As I have said before, the Sierra

Madre ran^ of mountains cannot be traced distinctly with our present information.

mountains

make it difficult Mexico

the Sierra Madre.

It may be a question whether the Eocky mountain range is not divided by the Rio Bravo •

and if so^ that which I have designated as the Sierra Madre of New Mexico will, in that case,

become a spur of the Rocky mountains. The geological formations to which I shall presently

refer, seem to favor this hypothesis. If this hypothesis be true, the Sierra Madre of New
Mexico and the Rocky mountain system are the same, and are only divided by the Rio Bravo.

But this is a question which does not affect the general topographical description of the

country, and may be disregarded here. What I have described refers more particularly to the

country west of the Rio Bravo.

The Rocky mountain system, commencing in the north, beyond the source of this river, and
beyond the limits of the 49th degree of north latitude, is the distinguishing feature of the

Vol. I 6
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country east of that river until we reacli the great plains lying hetween the base of those

mountains and the valley of the Mississippi. The axis of maximum elevation preserves a

general parallelism to the Sierra Nevada range. Its principal chain, after passing the 36th

parallel of latitude, becomes less elevated, and finally terminates in the Organ mountains near

El Paso, re-appearing again to the south and east, and becoming at last merged in the great

mountain masses in Mexico. «

Another branch of these mountains diverges about tne neaci or ine recos, anu luuiuug buun

with unequal elevation, crosses the Kio Bravo between the 102d and 106th meridian of long!

tude, forming the great bend in that river, and producing one of the most remarkable featurei

on the face of the globe—that of a river traversing at an oblique angle a chain of lofty mount

ains, and making through these, on a gigantic scale, what is called in Spanish America i

caiion—that is, a river hemmed in by vertical walls.

-i'

7

Entrance to Ca2on of Sierra Carmel, Rio Bravo del Norte.

moun
- J

ains to the south of the river expand in width and height, attaining a great

elevation in the neighborhood of Monterey, Saltillo, and Buena Vista, and forming one side of the

Bolson Mapimi, and it is my impression that these mountains are identical with what is called

in Nuevo Leon the Sierra Madre.
1

om the mam
- m

tliat last described^ and terminates in the Llano Estkeado or the Staked Plains, from which issue

the foot of the Llano Estacado the countrythe Bed river and other rivers of Texas. rom

sometimes hv steDS, hut most

Mex
The view of the hed of Devil's river will give a very good idea of theof igneous rocks.

-
.

>

manner in which the general level of the surface formin

hj the action of water.

broken
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The igneous protrusions which occur are composed of greenstone or basalt, and are traced from

the San Saba mountain, by the head of the Leona, to Santa Rosa, in Mexico, where it unites Avith

the main ridge, at an angle of about forty-five degrees. The point where they unite is rich in

silver mines. At Santa Rosa the Spaniards had sunk extensive shafts and made a tunnel a

mile and a half in length, which was not completed when the revolution of 1825 broke out;

since then all extensive operations have heen suspended, and the country, rich in minerals

and in the production of the cereals and of tropical plants, has been a prey to the incursions

of banditti and Indians, and at this time Wild Cat and his band of Florida Indians are settled

near there, to add to the disorder and misrule of this heautiful region.

It has been observed that these metalliferous rocks generally occur at the junction of two

systems, or where some unusual disturbance or change in the geological structure takes place.

Hence we may expect to find these silver-bearing rocks along the boundary line, where the

upheaving force, after subsiding near the bed of the Gila river, begins again to re-appear to

tlie soutli.

The remaining mountain feature of North America, the Appalachian, is referred to here, only

to illustrate hy comparison the mountain system of the western part of the continent. That

chain, grand as it is, sinks into insignificance when compared to those I have attempted to

describe. It is nearly at right-angles to the western chain of mountains, is less elevated, and

sheds its waters, as is well known, clear on both sides ; on the one side into the Atlantic, and

Mississipp On both sides, the slopes are

comparatively gentle, and the soil fertile, and, refreshed by frequent showers, yields in abun-

dance all that contributes to the wants of man ; on the western side of this slope, between

it and the desert border of the Rocky mountains, such an expanse of fertile country exists as

can be found, in one body, nowhere else on the face of the globe, producing all the fruits of the

earth, including those found in every zone, from the boreal regions to the tropics. Persons

faifliliar with its character, as most who read this memoir are, will scarcely be able to compre-

hend, still less to believe, the character given to the moxe western and less favored regions

described in this report.

In the fanciful and exaggerated description given by many of the character of the western

half of the continent, some have no doubt been influenced by a desire to favor particular routes

of travel for the emigrants to follow; others by a desire to commend themselves to the political

favor of those intererted in the settlement and sale of the lands ;
but much the greater portion

by estimating the soil alone, which is generally good, without giving due weight to the infre-

quency of rains, or the absence of the necessary humidity in the atmosphere to produce a

profitable vegetation. But be the motive what it may, the influence has been equally unfortu-

nate by directing legislation and the military occupation of the country, as if it were susceptible

of continuous settlement, from the peaks of the Alleghanies to the shores of the Pacific.

• Between the two most distinctly-marked ranges of mountains, before described, (the Rocky

mountains and the Sierra Nevada,) a succession of minor i

-p^.-u.^v a

mountains

level of the plateau.
ism ; others present

their lines of maximum elevation, forming very considerable angles with the general direction,

and all, when traced upon a map, exhibit lines varying from right lines to every degree ol

curvature.
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system been produced by a succession of

forces analogous to each other in direction, but differing in intensity and occurring at long

intervals. The prevalence of granite and other unstratified rocks throughout the Sierra Nevada
suggests the ijrohability of its being the oldest of the western range of mountains. The identity

of its rocks, generally, witli those of the Alleghany mountains, marks these two distinct and
detached chains as probably contemporaneous. The rocks marking these mountains are of the

description commonly traversed by gold and copper veins, as is the case in Oregon, California,

Virginia, and North Carolina. Travelling eastward from the Pacific along the bed of the G-ila,

we encountered similar rocks in a chain of mountains as far east as the Pimo villat^e. This

chain, characterized also by the presence of gneiss, mica, and talccse slate, has been traced as

far south as the present boundary, where it crosses the Santa Cruz river, between longitude 110

mines, irom
the operators had been driven by the Apaches.

Pursuing our course eastward along the boundary from the meridian of 110^, we cross the

mountains

m
same formatio

me my

and immense masses of conglomerate, or breccia. Precisel

caiion of the Gihi, some distance to the north, about the

reconnoissance of 18J:6, Disappointment creek. And no doubt, when future surveys shall

geography of the country, each of these

south. With the present

develop a more minute

rantres of mountains wi

In no country has

information, I shall not even attempt to connect them conjecturally.

Hypothetical geography has proceeded far enough in the United States,

it been carried to such an extent, or been attended with more diastrous consequences. This
pernicious system was commenced under the eminent auspices of Baron Humboldt, who, from
a few excursions into Mexico, attempted to figure tbe whole North American continent.* It

has been followed by individuals to carry out objects of their own. In this

peed

las come t(

g on mule

in suspense upon the subject of the proper route for a railway, and even a preference created in
the public mind in favor of a route which actual survey has demonstrated to be the most

routes On the same

and ensrraved

Con
home

from

parallel, west of the Eio Grande.

ad, while the substantial contributors to accurate

1 distorted, and themselves overlooked and forgotten;

of which is given from the Alamo Hueco springs

about three leagues north of the parallel 31°. 20,

most formidable appearance of any range^ on that

are called, in Sonora and part of Chihuahua, the
feierra Madre mountains, yet they do not fulfil entirely the conditions implied by that term,
for I am credibly informed that the waters flowing from their base towards the Pacific coast
often take their rise to the east of these mountains, and flow through chasms impassable for
men

cascades
sublime
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It "v^as not in my power to explore this range to the south, hut I was informed hy persons worthy

of confidence, that throughout its whole extent, as far south as the parallel of Mazatlan, it was

utterly impassable for wagons, and there was no possibility of finding, south of 31° 20', a line

for a railway. The report of its impracticability for wagons was confirmed by the fact that

the Camino real, (highway,) established by the Spaniards to connect Chihuahua and Guymas,

makes a great circuit, and passes to the north of 31^.20, and within what is now the territory

of the United States.

This stupendous range of mountains, which drops so abruptly a few miles north of the bound-

ary, as if to make room for the highway which is to connect the Pacific and Atlantic States, no

doubt, reappears to the north, in the neighborhood of the Grila, but our information is not yet

sufficient to establish the connexion. I am quite satisfied of one thing, however ; its equivalent

is not to be found in what is called the Sierra Madre, in ISTew Mexico,

Pursuing our course still eastward, we pass over wide plains bounded by detached ranges of

mountains of metamorphic and other limestones^ associated with igneous rocks, rich in silver

and lead, and at El Paso we encounter the western flank of the third great mountain chain,

the Rocky mountains, known in that particular locality as the Organ mountains ; and at inter-

vals of about eighty miles we cross two other ranges, the Eagle Spring mountains and the

Limpia range of mountains.

The view will give a very good idea of the appearance of the Organ mountains in the distance,

and of the Great Mesa, which reaches far away to the west. It is from the bed of the Eio Bravo,

just above the gorge, where the river breaks through the range at El Paso.

These three chains of mountains appear to be spurs of the Rocky mountains, and are character-

ized by the presence of carboniferous limestone, greatly disturbed by igneous protrusions of what

Professor Hall characterizes as of ^^comparatively modern origin/'

And throughout this whole region, the carboniferous and metamorphic limestone is not

unfrequently traversed by rich seams of argentiferous lead ore. Between the San Luis range

and the Organ mountains, the first of the Rocky mountain range, the metamorphism of the
m

rocks is so complete and the irruptive lines so freq^uent, and protrusion above the crust of the

earth so detached, it is impossible to say, with our present information, where the one begins or

the other ends, or whether they do not all belong to the same system.

It is between these two ranges, upon the banks of the Janos river, that we discover the first

evidences from the west of that vast cretaceous formation "which has been traced from the 108th

to the 101st meridian of longitude, and as far north as the Great Salt Lake, and south to the

25th parallel of longitude.

The western limit of this formation, discovered by the boundary survey, is the basin of the

Janos river in Chihuahua, and its easternmost limit San Antonio, in Texas. How far it extends

north and south has never been ascertained, but it has been traced in one direction as far as the

Big Salt Lake of Utah Territory.

Granite, and its associated gold-bearing rocks, occur sporadically throughout the Rocky

mountain chain, and its spurs ; but the distinguishing feature, in an economical point of view,

is the prevalence of carboniferous limestone, with which is found associated argentiferous

galena.

Silver mines of richness have been discovered, and some of them worked to a limited extent,

in the mountains about Tucson, at Barrancas, Presidio del Norte, Wild Rose Pass, in the Organ

mountains, and other localities, accounts of which will be found efsewhere.
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Gold mines have "been worked at' the Calabasas^ onthe Santa Cruz river, and in the mowitaing

of New Mexico, on both sides of the KiS Bravo.
'

-
* '

It will not he extravagant to predict the discovery of many localities where silver mines can
• -

he worked to advantage throughout the whole region where carboniferous limestone exists, ex-
m

tending on the line of boundary from the^great bend.of the Eio Bravo, in Texas, to the meridian

of the San Luis range. Should this conjecture prove true, we shall have theri, in abundance,

the only commodity in which we are now deficient, and for w^hich we are at all dependent upon

any other country.

5V.ilUXi^XV.l40 XV.5

California. Vei

ceeding richness, and, I think, one wholly disconnected

f the Santa Cruz river, between that river and the Gulf of

overed traversing a coarse sandstone, which. will be more

particularly referred to in Chapter VI on that section of the boundary. .

'

*"

I have stated that the eastern portion of the continent, with which we are familiar, is entirely

different in its physical geography from the western, and arnong the distinguishing features of

mountains

that

position until it reaches tide-water.
*

Between the two great chains, which I have attempted to describe, occupying the western

portion of the continent, there are other chains of mountains, so numerous that it is impossible

by words ; some are continuous, some are detached ridges, others isolatedem

peaks, rising from the plateau almost with the uniformity and symmetrical proportions of arti-

ficial structures. Between them are found basins, which have no outlets to the ocean, but are

the receptacles of the drainage of the surrounding water-sheds. Of these, the most extensive is

the Great Salt Lake in Utah Territory, and the most remarkable for its historical associations

and present importance is the valley of the cify of Mexico.

foTBl a prominent feature in the geography of North America,

extending two-thirds its length, and quite one-third its breadth. They belong to w^hat has been

stem of North America

Maria all -to the south of the

limits

Maria, which runs in a northern direction

of Casas Grandes. San Misruel, and Janos.

The first is fed by the waters of the river Santa

? bearin

Santa

of unusual freshets.

meridian

rise near the Santa Rita del Cobre, run towards that lake, but they disappear in the plain to

the north of the boundary, before reaching it. ...
times

'flphich last two-thirds of the vear, they become Their shores

are covered with lacustrine deposites, and are usually unsuited to cultivation. The waters

all locked up, however, by the mountains. Three great riversthese

with their tributaries, have made their way in ditFerent directions to the ocean, cutting, in

moun umbia. the Colo

West Another river, the Gila, drains this plateau, cutting the

mountains nearly at right Sngles, which, although a tributary of the Colorado, joins
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i^

moutli, and at an elevation so little above tlie sea^ that it may^ in a general description, be

considered a separate and independent drainage.

Another feature of this basin system remains to be described, which is also common to all the

rest of the mountain regions occupying the plateau, and the region lying east of the Rocky

mountains. Between the ridges of mountains the traveller occasionally encounters vast plains,

which,%hen the sun is above the horizon, producing the phenomenon of the mirage, present

to him all the appearance of the sea. The plain bounds the view, and the line of the horizon

is broken into^waves, resembling, in appearance, the edge of the Grulf Stream, when seen from

the deck of a vessel ten or fifteen miles distant. The plains are clothed with vegetation of a

scrubby growth, incapable of aifording subsistence to any but a class of small animals, such as

antelope, prairie-dogs, and rabbits. Most generally, however, in the southern part of the

United States, these plains are clothed with a luxuriant growth of ^' grama," the most nutritious

of all the grasses. Sometimes they are destitute of all vegetation, except the larrea Mexicana,

the yucca, the cactus, and other spinous plants, and are paved with minute fragments of chalce-

dony, basaltj agate, and other hard rocks. Occasionally in these plains we encounter sand-dunes,

called by the Spaniards medanos, extending over a large area of country, and encircling what

might at first sight be supposed the shores of dried-up lakes. But an examination of the sand

with a microscope of sufficient power, dispels this idea. The grains seem to be angular, and

are not rounded by the attrition of water. An extensive formation of this kind occurs between

the Eio Colorado of the West and the base of the Sierra Madre, and extends many miles along

almost the whole extent of the western coast of the Gulf of California. Another very extensive

waste of sand lies to the south of the Arkansas river; a third is traversed by the Platte river
;

and a fourth which has come under my notice, less in extent, lies to the south of the Kio Bravo,

on the road from El Paso to the city of Chihuahua.

The plains or basins which I have described as occurring in the mountain system, are not the

great plains of North America which are referred to so often in the newspaper literature of the

day in the expressions, ^^News from the plains,'' /'Indian depredations on the plains," &o.

The term ^^ plains '' is applied to the extensive inclined surface reaching from the base of the

Rocky mountains to the shores of the Gulf of Mexico and the valley of the Mississippi, and form

a feature in the geography of the western country as notable as any other. Except on the bor- L

ders of the streams which traverse the plains in their cojiirse to the valley of the Mississippi,

scarcely anything exists deserving the name of vegetation. The soil is composed of disintegrated

rocks covered by a loam an inch or two in thickness, which is composed of the exuvise of animals

and decayed vegetable matter. The growth on them is principally a short but nutritious grass

called bufialo-grass, (Sysleria dyctaloides.) A narrow strip of alluvial soil, supporting a coarse

grass and a few cotton-wood trees, marks the line of the water-courses, which are themselves

sufficiently few and far between.

Whatever may be said to the contrary, these plains west of the 100th meridian are wholly

unsusceptible of sustaining an agricultural population, until you reach sufficiently far south

to encounter the rains from the tropics.

The precise limit of these rains I am not prepared to give, but think the Red river is, perhaps,

as far north as they extend. South of that river, the plains are covered with grass of larger

and more vigorous growth. That which is most widely spread over the face of the country is

the f^rama or mezquite grass, of which there are many varieties. This is incomparably the

most nutritious grass known.
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Soutli of fhe Red river^ also^ tlie plains are not unfrequently covered with, a growth of mezquite

treeSj (algaroha^) of which there are many varieties. This tree varies in size according to the

character of the soil and quantity of rain. It is usually from fifteen to thirty feet in height,

crooked, gnarled, and armed with thorns. The wood is hard and full of knots^ and is unfit for

purposes of carpentry, hut in other respects it fulfils many of the economical uses of life. It is

makes um which ft

to gum-arabic, hut to the traveller its most important quality is the fruit which it bears—

a

nutritioiis bean, much relished by animals, and not wholly unsuited to the tastes pf man.

The vegetation of the mountain and basin region, while it differs materially in the genera

and species of plants according to the locality, possesses, nevertheless, a general similarity which

is striking and peculiar. I have described that of the plateau or levels as consisting of a

diminutive growth of shrubs ; but as we ascend from these to the he Q L±MJC3 \JL UULVy OKA.1 X \J \.LlX\A.i.l.±^

mountai is we pass through a succession of floral products, varying in character according to

the elevation to which we ascend, until we reach a sub-Alpine flora. North of the parallel of

32^ this appears at the height of about six thousand feet above the sea.

In situations protected from the winds we usually find, at this height, pines and cedars, and

at a less elevation different varieties of oak. Wherever this region i*5 traversed by water-

courses, cotton-wood and occasionally sycamore grow on the edges of the streams. There are

throughout this region, on the sides of the mountains, growths of pine, oak, and cedar, which

are quite extended and present a forest-like appearance, hut nowhere, until we begin to descend

the Pacific slope and get within the influence of the humidity from the ocean, do we encounter

timber at all approximating in size or luxuriance of growth the forests with which we are

famil The Pacific

Sacrament

and .its tributaries, it is not my intention to describe in this general sketch

memoirs showers and fogs from

the ocean, it presents a different and more inviting picture than the country to the east of it.

It is on this slope that we find that stupendous growth of red-wood, the accounts of which

almost We
adaptation, both in soil and climate, to the production of the cereal plants. About Santa

mountains thence the coast deflects

sharply to the east ; and below, or south of this point, the trade-winds, which sweep along the

Pacific coast, charged with humidity for nine months in the year, from as far north as the

Aleutian islands, seem to diminish in force, and finally die away, at the lowest extremity of

California. The mountain range at Santa Barbara cuts oif these humid winds from the land to

my
we reach the region of the tropical rains, no crops can be raised with anything like certainty

without irrigation. South of this range, the agricultural character of the country is much the

mountain

Ma o

months (July, August, September, and October)

be felt in great force.

meteor

point 58.13.

sufficient quantity to be measured. The mean
w

,853, the thermometer 68.37, and the mean dew-

mountain svstem
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describe, where wheat and rye can he raised without irrigation ; hut these portions are excep-

tions to the general rule ; and I think I am safe in stating, that as a general rule throughout

this vast region, corn, cotton, and vegetables cannot he produced without irrigation; and further-

more, the limits of the ground which can he brought under the effects of irrigation are very

circumscribed. The town of El Paso, in latitude 31° 44' 15'\T, and longitude 106^ 29' 05''. 4, is

considered^ and justly so, one of the garden-sjiots of the interior of the continent. A meteor-

ological record was kept at Frontera, a few miles north of this point, for two years, by assistant

Chandler, the results of which are embodied in the diagram herewith presented.

From this it will be seen how very dry the climate is, and how unsuited for agricultural

purposes, according to the notion entertained of farming in the eastern States. The settlements

about El Paso are irrigated by the Eio Bravo, and are happily not dependent on rains for their

fertility. ,

• "Whatever population may now, or hereafter, occupy the mountain system, and the plains to

the east, must he dependent on mining, or grazing, or the cultivation of the grape. The

country must be settled by a mining and pastoral or wine-mahing population ; and tlie whole

legislation of Congress, directed heretofore so successfully towards the settlement of lands east

of the 100th meridian of longitude, must be remodeled and reorganized to suit the new phase

which life must assume under conditions so different from those to which we are accustomed.

Southern California, the whole of the upper valley of the Gila, and the ui)per valley of the

del Norte, as far down as the Presidio del Norte, are eminently adapted to the cultivation of the

grape. In no part of the world does this luscious fruit flourish with greater luxuriance than

in these regions, when properly cultivated. Those versed in the cultivation of the vine repre-

sent that all the conditions of soil, humidity and temperature, are united in these regions

to produce the grape in the greatest perfection. The soil, composed of the disintegrated matter

of the older rocks and volcanic ashes, is light, porous, and rich. The frosts in winter are just

sufficiently severe to destroy the insects without injuring the plant, and the rain seldom falls

in the season when the plant is flowering, or when the fruit is coming to maturity, and liable

to rot from exposure to humidity. As a consequence of this condition of things, the fruit,

when ripe, has a thin skin, scarcely any pulp, and is devoid of the musky taste usual with

American grapes.

The manufacture of wine from this grape is still in a crude state. Although wine has been

made for upwards of a century in El Paso, and is a very considerable article of commerce, no

one of sufficient intelligence and capital, to do justice to the magnificent fruit of the country,

has yet undertaken its manufacture. As at present made, there is no system followed, no

ingenuity in mechanical contrivance practised, and none of those facilities exist which are usual

and necessary in the manufacture of wine on a large scale ; indeed, there seems to be no great

desire beyond that of producing as much alcoholic matter as possible. The demand for strong

alcoholic drinks has much increased with the advent of the Americans ; and in proportion as

this demand has increased, the wine has decreased in quality. On one occasion I drank wine in

El Paso which compared favorably with the richest Burgundy. The production of this wine

must have been purely accidental, for other wine made of the same grape, and grown in the

same year, was scarcely fit to drink. Cotton and corn grow with luxuriance, where water can

be brought to irrigate the soil, throughout the valleys of the Gila and Rio Bravo, and upon

the lower Rio Bravo ; and upon the Rio Colorado, below its junction with the Gila, sugar-cane

flourishes.

Vol. I 7
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It sometimes happens that the irrigation is protluced by natural causes—the overflow of the

river. This is the case in the hasin of the Presidio del Norte, and on most of the country sus-

ceptible of tillage in the valley of the lower Rio Bravo, Crops depending upon this mode of

irrigation are very uncertain, the overflows of the river being very unequal as to time and
extent. In some portions, however, of the Rio Bravo there are two overflows. This is the

case at the Presidio del Norte, below the junction of the Conchos river. The first overflow

occurs in June, from the melting of the snows near the head of the Eio Bravo, in latitude 3(

37' ; the second occurs in August, from the tropical rains which fall on the mountains near the

sources of the Conchos, in latitude 26° 28'.

This occurs to a limited extent on the lower Rio Bravo, which is principally supplied in the

summer months by its tributaries—the Salado, the San Juan, &c. These take their rise in the

mountains to the south, within the regions of.tropical rains. How far the lower Rio Bravo is

supplied by the melting of the snows at the head of the rivcr^ I am not prepared to say ; but I

am inclined to the opinion that, before reachincr the tertiarv region near the mouth of the river.

om In the

intermediate portion of the Eio Bravo, that lying between Yalverde, north of which the river

ig of the snows throughout the summer, and the Presidio delmelti

Conch

nience is felt for water in years of unusual drought. I was informed, on good authority, that

mules along the bed of the river from
del Norte to El Paso. The bed was dry for nearly the whole distance, occasional pools of water

ock It

suffi

animals by digging in the river-bed a few feet below the surface.

It might be expected in this report that I should say something of the practicability of a

railway route to the Pacific through the newly- acquired territory ; and it was my intention to

do so, but the subject has been so ably and thoroughly examined and discussed by the Secretary

of War, and the officers of the Topographical Engineers acting under his orders, as to leave

nothing more to be said. All the topographical and other knowledge bearing on the subject

which has been acquired by the boundary survey has been freely placed at the disposal of the

War Department. The signal ability with which that information and the information

acquired by the surveys specially ordered for the purpose have been collated, leaves nothing for

me to say, except that our information fully sustains the conclusions of the War Office report;

and it is decided, beyond all question, that a practicable, and, indeed, a highly advantageous
m the upper basin of the Rio Bravo to the vallev of

territory.

It has already been stated, as one of the facts elicited by this and previous surveys, that if

from the Gulf
Gulf of Mexico, near the parallel of 32°^ and that north of that parallel no good road even for

wagons could be found, uniting the valleys of the Bravo and Colorado rivers. This remarkable

fact was noticed by me in a reconnoissance made in 1846-47, and was first brought to the

notice of the government through Mr. Buchanan, then Secretary of State, who immediately

minister in Mexico

of latitude should be accepted. The treaty of Guadalupe Hidalgo, however, fixed a line north

communicat
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and leaving out of view the conaulcration involved in scctiring a mil way route to the Pacific,

it was a line -which must sooner or later have been abandoned. No traveller could pass, nor

could a despatch be sent^ from a military post on the Rio Bravo to one on the Glla without

passing through ]\rexlcan territory,

I again called the subject to the attention of the government in a letter dated f'an "Diciro,

April, 1850, which has been already given, in the hope that the United State?? eomrais-

sioner might succeed in torturing tho treaty of Guadalupe Hidalgo to embrace a practicable

route. That letter, however, received no attention, and I am now of the opinion that the Mex-
#

ican commissioner was so imprep«<^d with the importan^^ of the advantage to liis government

of making a boundary whicli wouhl not onlyexeliulo the railway route, hut wliioli would cut off

ICA

to

brace the railway and wagon route would have been abort ire.

OS a creat mistake to suppose, *w that tho line prnjcctt 1 and

1 on

claimed by the United Stat* - surveyor, in opp'^^itiou to that agreed to by Mr. Bartlctt, gav

United States this route. Subsequent surveys have (iitlrcly J^u8tain*'<l what I have st^t*

this subject in the letter to the Secretary of tho Interior, dated Fort Dunc^m, which will he

found in the first chapter of this report.

The report of Lieut. Parke, who made the recent survey for th^ railway route over this portion

of

as

communication

*

the best route by which to descend to the Gila from the table-lands west of the Rio Bravo. I

went so far only as to indicate it as a practicable route. Lieut. Parke gives it the preference

above all others; and the most prominent of the reasons he assigns, is the important Avct that

this route affords water in abundance, and traverses valleys capable of continuous settlement.

It is no part of my business to criticise the blunders made in the treaty of Guadalupe Hidalgo,

or to defend the provisions of the treaty of December, ISuO ; but it is undeniable that the last

treaty has secured to us what before did not exist

tary establishments on the Rio Bravo and those on the Gila; and what is more important, it has

secured what the surveys made under the orders of the War P apartment demonstrate to be the

most feasible if not the only practicable route for a railway to the Pacific. But the importance

of these considerations is very little when compared to the important pecuniary consideration

secured by the same treaty, in the revocation of the 11th article of the treaty of Guadalupe

Hidalgo. That article made it incumbent on the United States to keep the Indians living within

our own territory from committing depredations on the Mexicans, and, by implication, imposed

on the United States the obligation of indemnity for all loiied resulting from failure to carry

out the provisions of the treaty.

No amount of force could have kept the Indians from crossing the line to commit depredations,

and I think that one hundred millions of dollars would not repay the damages they have inflicted.

Whole sections of country have been depopulated, and the stock driven off and killed; and in

entire States the ranches have been deserted and the people driven into the towns.

It is true, all this has not been done since the war, an 1 would form no just claim against

the United States ; but those conversant with the history of Mexican claims against the United

States will at once admit that the United States would have been fortunate if she could have

escaped with paying real claims for depredations, whether committed before or after the war. I
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should not be true to history if I did not state what is within my own j)ersonal knowledge—that

companies were formed^ and others forming, composed of persons of wealth, influence, and

adroitness, who projected extensive schemes for the purchase of these claims, with the view of

extorting them from the Congress of the United States.

I have said nothing in this sketch of the races of men which inhabit this vast western region.

I have attempted only to present such a general view of the country as will prepare the reader

for the more detailed description of each portion of the boundary line, and the memoirs of the

assistants on the separate branches of geology, botany, and zoology, and the ethnographic

information which will be found in the local geographical descriptions.

I give in its proper place a table of latitudes and longitudes determined by myself and

assistants, and also those determined by others, which have been used in the projection of the

general map which accompanies this memoir.

The mode in which these determinations have been made will form the subject of a separate

chapter. It will be sufficient to state here, that the important j^oints in the boundary have all

been determined by the largest and most improved portable instruments—the latitudes with

forty- six inch zenith telescopes, by Troughton & Simms^ of London, and the longitudes by

moon culminations^ ohserved with telescopes of ec[ual power. As the occasion for taking these

large instruments into the interior of the continent, thousands of miles from navigable streams,

will perhaps not again soon occur, I- have aimed to produce results wdiich would inspire suffi-

cient confidence to make the determinations on the boundary the base of future and minor

surveys in the interior of the continent. It has been suggested to me that all the astronomical.

magnetic, and hygrometric observations should be published, particularly the observations on

the moon and tlie moon culminating stars ; but these alone would form a volume as large as

the volume of observations made at the royal observatory at Greenwich, published annually.
+

The results of the observations made by me and under my orders, as fast as attained, have

been given freely to all who asl^d for them ; hut I regret they have been used in several notable

instances by officers of the government, and others, without duo acknowledgment to myself or

my assistants.

The best excuse that can be offered for such plagiarists is their ignorance of the labor, priva-

tion, self-denial and exposure incurred in the accurate determination of a single point in those

far distant regions*

At none of the cardinal points have less than three lunations been used in the determination

of longitude, and six nights for that of latitude.
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CHAPTER IV.

LOWER RIO BRAVO.

BEAZOS SAKTIAGO AXD JIOUTH OF EIO BEAVO AS POETS OF LNTRT.—POLNT ISABEL.—PALO ALTO.—BESACA DE LA P VUIA.—C0.V8T
HUEEICAXES.-TIJIBERED BELT.-COraTEY ATEST OF EIO NUECES—MUSTANGS. -BUREITA.-BEOW.NSVILLE.-FILLIBUSTEEiNa!

S-OSA.—EIXGCOLD BAEEACKS.—E03IA.—POPULATIOX.-ISLANDS.—RIO SALADO AXD BELLEVILLE.—LOEEDO.—UAPIDS.—FOnT
BUKCAN.—SPAXISII RULE A2iD JIISSIO.NS. AMALGAJIATIOX OF RACES.—DEVIL's RITEU.—NAVIGATIO.N. CAjIOSd.
STATISTICS

.

mSTAXCES.
SIDE

The general view wlncli I have attempted to sketch of the region traversed bj the boundary,
will prepare the reader for the more minute description of the different sections of the country,
and the individual reports of the assistants. It will not be convenient to arrann-e these sections

in the order in which the work was pursued, nor to follow th'e order in which the general view
.was presented, commencing on the Pacific, and ending on the Gulf of Mexico. The order has
been reversed. The first section embraces the lower Rio Bravo, from its mouth up to its junction

with Devil's river ; the second, the Rio Bravo, from the mouth of Devil's river to the initial

point of the treaty of 1853, in the parallel of 31° 47' ; the third, the line west to the intersec-

tion of the 111th meridian; the fourth, the line thence to the Pacific.

It will be remembered that I stated in the Personal Account, that in the year 1852 while

engaged under the old commission^ I found it necessary to suspend the work after brinf^-inff it

as far down the river as Loredo. The following year/ under a new appropriation by Congress

and a new organization, I sailed from New Orleans in the month of May, in a miserable steamer

for the mouth of the Eio Bravo, accompanied by a well organized party, with a complete set of

instruments, camp equipage, &c. In crossing the Gulf, the sea was happily smooth, and it was

not until we neared the coast and encountered the trade winds, which blow there almost cease-

lessly from the southeast, that it became very rough. The steamer did not enter the mouth of

the Rio Bravo, but steered her course towards the Brazos Santiago, eight miles up the coast.

It was a long time before a pilot could be got on board, and then we were informed the sea was

running so high on the bar, it was impossible to cross, and we were reduced to the necessity of

lying ^^ off and on'' until the sea ran down. The captain gave orders to the mate to put the

vessel's head to sea and stand out until day-break, under easy steam, and, w^ith the pilot, went

to sleep. The mate, a silly young man, addicted to intemperance, had made several remarks

which destroyed my confidence in him, and having much at stake in the safety of the vessel I

did not go to bed. It was fortunate I did not, for, while dozing on the upper deck, I was

gradually aroused by a roaring, seething sound, and on looking forward, saw that we were goin^

head on to the breakers. There was no time to wake the captain, and I gave the alarm to the

man at the wheel, and ran to the engineer to make him put on all steam. For many moments

it was doubtful if the vessel could be got round. By great exertion, however, the steam was

raised, and she barely escaped what appeared to be inevitable destruction.
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The next day the sea continued to run high, and being thoroughly disgusted with my sojourn

aboard tlie steamer^ I went asliore in the pilot-boat.

The steamer yvas stranded a few trips subsequently, in attempting to make the entrance of

the Brazos Santiago.

The bar bas but eight feet of water^ and is very shifting, Tliat at the mouth of the Bio Bravo

has still less. Yet it was at these two points tbat the troops were landed, and all the supplies for

the army which invaded Mexico, under the orders of General Taylor. Most of the merchandise

intended for the lower Eio Bravo is landed at the Brazos, and thence reshipped in a strong

river steamer, which passes out to sea and thence into the Ptio Bravo. The channel of the

mouth of the Rio Bravo varies a little in depth, but is seldom more than six feet or less than

four ; it is of soft mud, and of the numberless vessels grounded there during the war, not more

than one or two were lost. The bar of Brazos Santiago is of hard sand, and a vessel grounded

there is certain to be stranded. The mouths of botli these harbors open towards the prevailing

wind, and I can suggest no metbod by whicli they can be improved at any reasonable cost.

The town of Brazos stands on a sand-spit immediately within the bar, and is little more than a

collection of wooden shanties, left there by the army, which may be washed away some day by

a norther forcing tbe water from the lagoon, or bay, above, faster than it can escape over the

beach and through the narrow inlet into the sea.

Three miles within the lagoon, <5r bay, and standing upon the first firm ground, a bluif of

alluvial soil, about six or ten feet high, is Point Isabel. Here is the custom-house, where the

goods intended for the river, as high up as Roma, are entered. Those for the towns above that

point are supplied u.sually by the way of Indianola and San Antonio, Point Isabel is a small

settlement, the principal buildings being those erected by the army of occupation in 181G. It

was from this point the army made its march to fight the battles of Palo Alto, Resaca de la

Palma, Fort Brown, &c.

It is well known that the Mexicans selected their own ground for the two first named battles

;

but if General Taylor had had in his hand the correct map now presented of that conntry^ as

will be seen by a glance, he could not have selected, in the neighborhood, a better field than

Alto fact

com

flanks of the American army were protected, and the Mexicans were prevented

from using the advantage due a much superior force to extend their flanks and envelope the

It will be seen that both

prevented by the ground

American forces. th

mezq^uite trees, (chapparal,) and the existence of

morasses the

Mexicans

my good fortune to have been present at either of those engagements ; but I

v'lll take advantage 01 the map no^

manoeuvres of the troons on both

their execution and results. Those arms in the Mexican

States Military Academy from destruction

The Mexican army was well organized, well disciplined, and well equipped, inured to war

by contests with the Indians, and in suppressing internal revolution. The American army
was perfectly disciplined, but, with the exception of its chief, and a few other gallant old

officers, had never been under fire, and numbered Yet
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subo ^t flt rulut. OT*»OU <)rderi

with the precision of a fiehl tlaj exercise, showinj:^ horond all quo<5t5nn tlie utilify of niilifary

education and discipline, and putting to rc<?t tt^icks on the Military Academr,

possible to sustain

longer.

The general description of tliis part of the country will Apply er][ually to all the coast of

mouth Matag*»rda bay

It is well known to he a low, flat coast, with soundings diminishing regularly in dci>th as yon

approach the shore. The first shore-line is that of an island rnrying from sorac hundred yards

to several miles in width^ and penetrated at various points by inlets with shifting bars, few of

which are practicable for tlie entrance of evcii the HnmlloRt p^^a-^^ 'Ing craft. Srparaling this

from the main land are shallow lagoons, as variable in buadfh a^ the island which separafcfl

them from the ocean.

^Vhcn the army marched from Corpus Cliristi to Point Isabel, General Taylor attempted to

transport his suj»p]ies by the lagoon s« parating the two jilaccs, but found it im]iract

with small boats. These lagoons abound in drlicions fish and f*>\vL

Proceeding inward, the land bnrdering the lagoons is, in the fir^t ton or tuirify mib*«

usually a flat prairie, composed of nlluvial soil and F<^dimentary depnsilos of tlir *K*an

cable ryon

)

in alternate layers, showing how G been

^

y

V

X«s^Da below Lomita, fHteen miles above mouUi ot Rio Oravo del None.

of the land upon the sea. The rivers taking their rise in the cretaceous formations, both

the sedimentary and alluvial deposites are heavily charged with lime, making the soil rich,

y—oft as to destroy some descriptions of vegetation. Within

of

«K
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occur devoid of vegetation, and encrusted with a white saline deposlte. Most generally, how-

ever, the vegetation is a luxuriant coarse grass which grows nearly waist-high, with an occa-

sional chimp of live oak hordering the wet places. I think it likely this whole belt of country

has been formed in the following manner : the trade-winds from the southeast arc felt here

with considerable force, and, blowing inward for nine-tenths of the time, fill the lagoons with

salt water. Suddenly the wind will shift in a contrary direction, and blow with violence for

two or three days, called there a norther, forcing the salt water out to sea, and leaving the dry

places to be covered by fresh water, thus forming alternate layers of salt and fresh water

deposites.

This coast, as well as the whole coast of Texas, is sometimes swept by terrific tornadoes^ which

produce marked changes in its topographical and hydrographic features. In the latter part of

the month of September, 1854, on my passage in the steamship Louisiana from New Orleans

to Indianola, we encountered a violent hurricane, A few days afterwards we entered the mouth

of Matagorda bay, and found the channel had been improved by the storm. It was deepened

two feet, and instead of finding only nine, we found eleven feet of water on the bar, and the

channel straightened. day. This hurricane,

which swept the town of Matagorda level with the ground, and destroyed every wdiarf in the

bay of Matagorda, except that upon which our instruments were placed, forced the w^ater out of

the bay at such a rapid rate, that it could only escape by deepening and widening the channel.

seem to have marl

limits

with clump

for timber.

The trees are usually crooked and-wind-shaken^ and unfit

mi
sand occurs to give consistency to tlie limestone soil, we find tLi'^ growth in great abunrlance.

This admixture of soil produces the richest cotton and corn-growing soil in the world; but

west of the Nueces, and between that river and the Rio Bravo, the want of rain makes agricul-

ture a very uncertain bu.siness, and as we approacli the last named river, this aridity becomes

more maiked, and the vegetation assumes a spinose stunted character—indeed, so marked is the

. change, that when we get within a few miles of the river the vegetation is a complete chapparal.

West

made

h

numbers of horses and cattle that ranged it, belonging to the settlers on the Eio Bravo under

the Spanish rule prior to 1825, are incredible. To this day the remnants of this immense stock

are running wild on the prairies between the two rivers. Hunting the wild horses and cattle is

the regular business of the inhabitants of Loredo and other towns along the river, and the

practice adds much to the difficulty of maintaining a proper police on the frontier to guard

against the depredations of Indians and the organization of fillibustering parties. In times of

agitation and civil war on the Mexican side, parties ai>j>c:mble on the American Hide ostensibly

; part on one side or the other in the affairs of our neiirhbors. Itak

)i many
been caught, I never saw one good one. They are usually heavy in the forehand, cat-hammed,

and knock-kneed. seem

tji much
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the camp of the trarollor at full sp<^' '1, an-l when there chanm^ to ho a ]or)>c nmTnal, he he ever

80 poor anf^ j'^^^cd, he is sure to run off with the crowd and dii^appear entirely. 3Jan y a lucklcsi

horseman passing through this country lias hecn left on foot hy the *'stampM''»'' rnu^f^l by the

visits of these wild animals.

Passing through that regivui in 1852, after a long journoy of severrxl ihon«ninl milM, my
animals 80 jaded and worn do\m tliat I considcie<l nothing could Ktimulafe fh*m to a gallop,

my line Avas charged hy one hundred and fifty of these animals, and six mulc5; with a heavy

Tragon, containing all the astronomical and other instruments of the huuuJary commission,

followed them acrOs*> the prairie at full spetd for nt arly two mili^*^. The c*^'dncM of the driver,

and the boldness of the wagon-mn??terj who tlvrew hitiiself in front of the had-mnlM^ sti>p2^ed

their further progress.

The section of country, particularly that part under consideration, In traversed hy deep

gullies called arroyos, sometimnn difficult to pass in wagons. The sketch here presented

shows one of these arroyos cro.--- d liy tlic r< .*<! leading to Loredo.

jit

Arroyo Secai£, two mil^« t w LorrNJo.

These arroyos are natural consequences of the unequal manner in which the rain falls

throughout the year. Sometimes not a drop falls for several months; again, it pours ^'own

in a perfect deluge, washing deep heds in the unresisting soil, leaving behind the appearance

of the deserted bed of a great river.

The streams which are found in this country have their rise in limestone regions, and the

water is very unwholesome even when the stream is flowing, but usually the beds of the streams

are partly dry, and the water is found standing in holes. Superadded to its noxious mineral

o etable matter, and is dissustins to d

Vol. I 8
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tliat our soldiers are kept nine-tentlis of the time while watching and pursuing

g incursions from the Mexican side into the buttlements o^

at certain stations great

nanv of these wells Trere

Texas. While the country was in the military occu

lution of 1825, they provided against this inconvei

reservoirs of solid masonry to catch the rain-water.

found, and they form one of the many external ohjects to he seen throughout the extent of the

frontier which convey the Impression that the country has steadily gone backwards since the

days of the Spanish rule.

Having now given the general view of the country on the American side of the first section

of the boundary, I will ask the reader to ascend with me the Rio Bravo along the boundary,
where I will describe in detail all that is worth noting as high as the mouth of the Rio San
Pedro, or Devil's river, from which noint we wil take

New
Before ascending the Rio Bravo, it may be as well to state that the appointments for the

m
imi

th

of th e Coast Su
hose operations I knew would eventually be extended to that local

Under this arrangement, by which the boundary commission paid th

of that the hydrography
should be done by the Coast Survey, and the astronomy and topography by the bou
mission, Lieut. Wilkinson, in command of the brig Morris, repaired at the appointed
mouth of the river and made soundings, marked on sheet No. I, by winrh we were
trace the boundary, as the treaty required, " three leagues out to sea."

This survey was conducted in tlie summer of 1853, that in which th

Gulf

the disease had occurred on board the vessel, and but a single one among the land parties. In con-

issage in the ''Morris," which was not entirely sea-worthy,
formity with a promise made

cola

the loss of the surgeon. Dr. Bryan, whose high professional skill and many social virtues

endeared him to all who were honored with his friendship. Several others of the party, myself
among the number, were taken down and narrowly escaped the fate of Dr. Bryan.
The voyage across the Gulf, which should have occupied five days, was, owing to adverse

winds, gales, and the condition of the ship, extended to eighteen days. I had an opportunity
on this voyage to watch narrowly the effect of the storms on the barometer, and observed for

the first time a fact which, I believe, has since been well established, that in the Gulf the fluc-

tuations of the barometer fall to give the usual indicatioujj of the ai>i.rnaoh or mibsidence of

storms.

the mouth of the Rio Bravo is over a bar of soft mud, varviniz fro
six feet deep, and the river within a few hundred yards of its mouth is not more than one
thousand feet wide. The shore-line of the coast, scarcely broken by the action of the river,

is formed of a series of low shifting sand-hills, with a scanty herbage. Inside these hills are
numerous salt marshes and lagoons, separatod by low belts of calcareous clay but a few
feet above the level of the sea, and subject to overflow. The first high ground is Burrita,
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ten miles from the mouthy wliere there is a small settlement of ^frxioann engaged in agriciilfure

upon a very limited scale.

^

f

-^ -i

1
i

-, ,:''—

I

A ^

^^.

M»ut)i or tlic Rio Bravo del .\i>rtt.

At the mouth of the river there are a few frame houses erected by the army in IS 16, now

owned by the steamboat company engaged in the navigation of the river. Opposite is a small

Mexican settlement called Bagdad, where the Mexicans from the interior, as far as Monterey,

resort for sea bathing. The sites on either side of the river are very unsafe. A few years

before the Mexican war, the whole population was swept off except the pilot, an American,

who, with his family, took refuge on the top of the sand-hill upon which my observatory was

afterwards erected.

Beyond Burrita, the river still pursues its serpentine course through alluvial soil, with an

occasional patch of arable ground occupied by Mexican rancheros engaged in the cultivation of

maize and the rearing of goats and chickens.

At the Eancheria de San Martin, a mouth of the Pvio Bravo, forty feet wide, opens on the

American side into the Laguna Madre, allowing some of the water of the river to escape to the

sea by the Boca Chica and the Brazos St. lago. On the American side the road leading from

the mouth of the river to Brownsville crosses this outlet at San Martin, over a substantial

wooden bridge erected by the army.

From this point upward to Browufiville the river makes a great bend to the South^ and is so

winding in its course that frequently the curves almost touch. The land on each side is level,

and covered with a dense growth of heavy mezquite, (Algaroba.) It is generally too high for

irrigation, and the climate is too arid to depend with certainty upon rain for the purposes of

agriculture. The vegetation is of a semi-tropical character, and the margin of the river, which

is exposed to overflow, abounds in reed, canebrake, palmetto, willow, and water-plants,

and would no doubt produce the sugar-cane in great luxuriance.
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cm

course of tlie river, is only twenty-two mi distant by the road. It contains about

three thousand inhabitants. The houses are mostly of wood and well built. The town has

sprung up since the Mexican war^ and owes its prosperity chiefly to the contraband trade with

Mexico.

Matamoras

number

Old Fort Brown, Texas. j»

Below Brownsville, and mil with old Fort Brown at the

farthest extremity of the puhlic grounds. In the middle of the parade ground, unmarked

monument, lie the remains of the gallant officer

now hears his name,

fifty feet. The

measure

mean

Fahrenheit

i50, and ending 1855, was 73°

annually 33.65 inches. These

from y

longe They would seem to indicate an abundance of rain

for all the purposes of agriculture, and we should ho at a loss to understand the arid character ot

the country on both sides of the river, were it not that the tables give us the solution ;
we there

find that more than one-half the rain falls in the autumn, which Is followed by a winter during
^

which the thermometer freq^uently falls below the freezing^ulnt, Onc-fonrth the whole quan-

tity of rain falls in a single month, and it tery often happens that no rain whatever falls m
the months of May, June, and July. Consequently^ throughout the whole valley of the Kio

Bravo and its tributaries, we seldom see corn si^wine excent in the bottoms, subject to over-
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flow, or upon lands whicli are "below the water-level and can he irrigated by artificial

channels. Somewhat of this barrenness is due undoubtedly to the excess of lime and saline

matter

become moreAs we ascend above Brownsville^ lands within the water-level

extended, and at many places cultivated fields form a prominent feature in the landscape. Up

as high as Keynosa, the belt of alluvial soil subject to the influence of the moisture from the

river is very considerable in width, and in addition to corn, the sugar-cane has been planted

with success. The foliage on this portion of the river indicates a richer soil, and the trees assume

much
embracin

be cultivated to advantage ; and in situations sheltered from the northers, I have no doubt

ges and lemons

Property, however, is very insecure all along the boundary, and unless extradition laws with

Mexico are passed, this fertile tract will never have its capacities developed.

The boundary between the United States and Mexico is here only an imaginary line running

down the centre of the river, and an offence can be committed on either side with impunity.

mi

either side step in to protect him ; and where national prejudices are involved, the criminal is

not unfrequently extolled for his exploits.

It was in the summer of 1853 that this portion of the boundary was surveyed, and a

revolution headed by Caravajal was in its last throes. This chief had retired to the American

side of the river, and was occupied in making occasional forays into Mexico, aided by some

American volunteers, mostly composed of young men, whose tastes for civil pursuits had been

destroyed by the Mexican war. These efforts were attended with no other effect than that of

irritating the peaceable inhabitants on both sides, and were of great inconvenience to us in the

prosecution of the survey. Attempts were made several times to stop the parties under

command eno-aged in the survey of the river, and on one occasion nothing but the forbearance

my

c^o

Mexican o

of the officer in command prevented his party from

which threatened to charge them. In the absence

compelled to make a direct appeal to General Cruz, then in command on the Mexican side, who

promptly gave orders along the line which had the effect to lessen, in some degree^ the inter-

ruptions to which the surveying parties were exposed.

We were scarcely more in favor on the American side of the line ; for some months previously

the United States troops had interfered with a strong hand to break up the enlistment of men

and the concentration of fillibustering forces on our side of the river. Although most of the

hired men employed by me were disbanded fiUibusteros, the parties escorted by a detachment of

United States soldiers were usually

of the law, who at that time composed the majority of persons on the frontier.

Some idea of the reckless character of the persons then infesting that frontier may be for]

from the following circumstance, the truth of which is vouched for by several respectable

witnesses. My own camp was but a short distance from the place where the scene occurred

One mild summer's evening seve;

mistaken lor mi

them

climate

miles distant. The guard

from a

pproach
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themselves on their hlankets, some to sleep, others to smoke, hut

ticularly to watch.

The conversation of the first-named party was, rather of a jocose character, directed at the

expense of the young American fillihuster who had joined in the Caravajal revolution^ which

had just heen ended with such Mexican troops. A little

ofiered

cross in a boat and take the guard, single-handed. His wager not being accepted, he offered

to bet '^drinks for the party." Some person, not dreaming he was in earnest, indiscreetly

took the "bet.

The absence of the fillihuster was scarcely noticedj and the conversation ahout other subjects

had continued for nearly an hour, when it was interrupted by the sharp reports of a revolver,

and a yell which reverberated from shore to shore, giving the impression of many voices ;
these

were (Quickly followed by the rolling fire of a platoon of musketry, and then all was silent.

" Could that beS— ?" asked one. *' Impossible !" was the reply. " It would be just like

him," said a third. Shortly after a boat containing two or three men was seen to dart across

the rapid current from the shadow of the high bluff on the American side. As it approached

the opposite side, its occupants, not wishing to violate the usages of the guard, called out in

Spanish they w^ere friends, going over to see what was the matter. ^'Matter? HeUT'

answered a voice in Enirlish, '' Come here and help me to drive these mustangs in the river.''

with one arm shattered bv a musket-ball ; with theThey found the guard dispersed, and S with one

other lie was trying to lead all the ten horses to the river-shore.

small

ment

-J opposite an American settle-

Lses* The last-named town, like

built since the war, and owes its

existence chiefly to the contraband trade with Mexico. Reynosa is built on a low cretaceous

rid^e, and it is here the first rocks above the surface are seen
;

yet none appear on the

Ame

immediate banks of the river until we reach Las Cuevas, some distance above, where

we find a stratum of cretaceous sandstone 10 or 15 feet thick. At the last named point,

d is also a marked diminution in the auantitv of bottom

more

spinose. The uplands on either side impinge close upon the river, and the vegetation is prin-

luite and cactus. On the Texas side, as we recede from the river, the chapparalmez

gives place to the open prairie, covered with luxuriant grass. This character of the river lands
r

extends with little variation np to Ringgold Barracks.

This military post consists of a few comfortless frame houses, situated half a mile below

Rio Grande city. Opposite, and four miles from the Rio Bravo, is the town of Camargo,

of about one hundred inhabitants. It is situated on the San Juan river, the first unfailing

tributary to the Rio Bravo from the Mexican side. It is one of a series of rivers which

Mad
most requires replenishing, as then the supply of water from

the melt

larracks was one of the points selected for the close determination of latitud

check the lineal survevs, and a point from which excursions could be made

facility, to determine secondary points by reflecting instruments and by the transmission of

chronometers



LOWER RIO BHAVO. 63

The result of the astronomical ohservations, and some of the observations themselves, will be

found in the Astronomical Appendix.

Kiuggoltl Barracks and Uio Gramle ^iiy.

ThrouMi the courtesy of Major Paul, the commanding officer at Kinggold BarracTcs, the

observatory was placed within the enclosure of the military grounds, and west of the officers'

quarters. The height of this point above the sea, by the barometer, is 521 feet ; the magnetic

dip 52° 2T, and the declination 9° 15' east. The observatory was 70 feet above the bed of the

river, so that the river-bed is 451 feet above the sea at this point. The distance to the sea,

measured by the sinuosities of the river, is 241 miles; the direct measurement only 75 miles.

If the river had a direct run to the level of the sea, it would have a fall of six feet to the mile,

and would probably empty itself in dry seasons, so that the tortuous course of the river, so vexa-

tious to the traveller, is of importance in an economical point of view. My observations embraced

month oo

by the sea-breeze, which was felt here daily with great force. Dr. Brown, assistant surgeon

United States army, stationed at this post, has kindly furnished me with the meteorological

journal kept by him for several years, and I give it in place of my own, as it extends over a much

greater space of time, and will, therefore, afford a much more comprehensive view of the climate.

It may, also, be taken as a fair type of the climate of that region of country which extends from

Brownsville to Eagle Pass. It will be seen from this and subsequent records how dry the country

becomes as we go towards the centre of the continent.

The beautiful town of Roma, 16^ miles above Ringgold Barracks, is the present head of steam-

boat navigation ; it is built upon a high bluff of yellowish sandstone, containing ferruginous

nodules. When I visited this small town, I was at a loss to know how such fine residences

and warehouses, all recently built, could be sustained by its trade; but being the guest of the

owner of one of these large establishments, I did not think proper to be very inquisitive. At night,

-when I went out to take my observations for the determination of the latitude and longitude of
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the place, I found that tlie mercury of the artificial horizon was very tremulous, notwithstanding

the calmness of the night. Not being able to overcome the difficulty, or ascertain its cause, I

noma, Texas.

put up my instruments and returned to my quarters. On the way I encountered a long train

of mules, heavily laden, directed towards the Mexican side of the river. The motion of the

animals caused the disturbance of the mercury^ and their rich burden of contraband goods,

intended for the Mexican market^ explained the commercial prosperity of the town. As mio
amount almost

hibition, smuggling ceases to be a crime^ but is identified with the best part of the population

and connects itself with the romance and legends of the frontier.

m
Mexican American

moment, recall to mind

ed in asricultural pursuits. S

is rather too elevated for that plant to be grown with profit. Indian corn is the staple product,

and when extradition laws are enacted and enforced^ and the Indians who periodically plunder

the country are exterminated, the rearing of cattle will be followed with advantage.

After studying the character and habits of that class of Indians called wild Indians, and

mind the mild and humane government them

me

must

must consent to halt when in view of the Indian camp
ated, ^N'othincr could exceed the ludcmient- nerseverancf humanity th

which the various orders of the Catholic Church have pursued, for three hundred years^ the work

of redemption among these savages ; but at the very moment when Christianity appeared most

likely to triumph^ the savages turned upon their benefactors and swept them from the face of the
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earth. There are distinct races among the Indians as among the white men, and before the

advent of Christianity they were divided into semi-civilized and wild races. The semi-civilized

then, as now, cultivated the soil, lived in houses, some three stories high, and kept faith with

each other, and it is among these that Christianity has made any permanent impression. The

wild Indians were then, as they are now, at perpetual war with them, leading a nomadic life,

defying all restraint, and faithless in the performance of their promises. They have but two

settled principles of action—to kill the defenceless and avoid collision with a superior or equal

force. In the early stages of my experience with these Indians, 1 was inclined to believe them

maltreated, and to consider their present reckless condition the result of the encroachments of

the white people upon their rights ; but such is not the case—experience proved to me that no

amount of forbearance or kindness could eradicate or essentially modify the predominant savage

element of character. The semi-civilized Indians form, however, much the larger class of

Indians on the Mexican frontier. Indeed, nine-tenths of the population of all Mexico are

Indians, or have the blood of Indians coursing in their veins. Apure white, of unadulterated

Spanish blood, is rather the exception than the rule. I do not know how far the effects of the

sun can be considered to have bronzed the complexion, but it seemed to me the proportion of pure

white in the northern States of Mexico bordering on the boundary, was greater than in southern

Mexico, always excepting the cities of Jalapa, Puebla, and Mexico.

One of the most important duties of our survey was to determine to which side the islands in

the Rio Bravo belonged. For this purpose it was agreed between the Mexican commissioner

and myself to sound the river on each side of every island, and the centre of the deepest channel

should be the boundary line. From the mouth of the river to Einggold Barracks there are eleven

islands, marked on the map from 1 to 11, commencing at the mouth, and this order of

numbering the Islands is observed until we reach the parallel of 31° 41', where^the boundary

leaves the river. The sheets of the boundary, on a scale of -g-o^

Ko. 1 beins the mouth of the Rio Grande, and the numbers progressing regularly from the

CO to the Pacific. The islands are numbered on these sheets to indicate their

geographical position, but they are represented also on separate sheets on a scale of ^ o'o o;

show their topographical and hydrographic details, and to exhibit upon what data they have

been allotted to the United States or to Mexico.

Up to Ringgold Barracks these islands are of little value, hut above that they are of more

importance.
""

Islands Nos. 12 and 13, between Ringgold Barracks and Roma, both fall to the

United States. No. IS, called on the maps Beaver island, divides the waters of the river into

three parts, and the channel which lies nearest to the Mexican shore is so narrow that steamers can

with difficulty pass through it, yet the branches are, hy reason of their shallowness, wholly impas-

sable for them. An attempt was made by the Mexican local authorities to arrest the steamboat in

its passage through this channel, but not only the survey, but the actual experience of the navi-

gator, proved the narrow one to be the true channel, and consecLuently the boundary between

^he two countries. The allotment of all the islands was made upon the condition of things as

they existed when the boundary was agreed upon. The channel of the river may change and

throw an island once on the Mexican side to the American, and vice versa, but neither the

Mexican commissioner nor myself could provide against such a contingency, none having been

anticipated in the treaty. ...

from

o

Mex
to

We 'O

Vol. I 9
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of tlie river changed, the right of navigation through the new channel should remain unimpaired

to Loth countries^ but the jurisdiction of the land must remain as we had arranged.

Five miles above Roraa^ and opposite Mier^ there is a large island called Los Adjuntas, which

w^as awarded to the Mexican side. At present the channel is bet^veen the island and the Amer-
•J

lean shore. Formerly the channel was very nearly equally divided on either side of the island^

)ccupation of Mier by the American troops a temporary causeway was con-but

loose

of grazing. This causeway^ i

channel which rules the islan

on the Mexican side are tepid

diseases. The springs which

permanent

At

m
latural baths are near them^ and are supposed to

They were supposed to be sulphur springs, but

hydrogen.*

hich I placed in the hands of Dr. Easter detected

)gical character of the rocks from Reynosa. wher

first noticed, up to Las Moras, a distance measur

mileSj is much the same, while they differ in their lithological character. If any difference is

to be noted in the zoological character of these rocks it is in the exposure, just above Roma, at

the foot of the island of Las Adjuntas, and at several other localities in the neighborhood^ of

banks of fossil oyster-shells of great size, some of them measuring 18 inches in length.

I have noted at Roma the occurrence of sandstone studded with nodules of ferruginous iron.

Throughout the section between the San Juan river and Loredo, septaria and strata of yellowish

and green sandstone frec^uently cocur. Often the nodules of more durable substance project

beyond the weather-w^orn surface of the softer sandstone, producing picturesque appearances.

The town of Mier, famed in the history of the war of independence of Texas, stands upon the

Alamo river, four miles back from the Rio Grande, contains about ^00 inhabitants, and is now
cliiefly noted for the superior quality of the blanket manufactured there. It was an important

5 point where the road to Monterey diverges from

the invading army were transferred from water

to land transportation. From Mier upwards, the course of the river is more nearly north and

south, and less winding in its course. The hanks on either side become more abrunt and rocky,

point during the war with Mexico, being th

the Rio Bravo, and where the supplies for

the first time in ascending we find a rocky bottom.

-six miles above Eoma, measured by the river, is Bellville, the trading establishment

hospitable and enterprising gentleman who has built himself a warehouse

old

O

ornament

^Tlxe foUowing is the result of the quantitative analyses by John D. Easter. The whole quantity of sol

0.6763 per cent., consisting of

—

Silica _ _ 0.016586 per cent.

Botoreide iron _ _ __ __ 0.000754
Alumina.. traces,

lime _ __ __ _ 0.009389
Magnesia 0.009580
Sodium _ _ 0.243323
Chlorine _._ O.340470
Sulphuric acid ^ 0.010180
Phosphoric acid _^ traces.

Iodine acid ^ traces.
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and banditti of that country. Opposite, on the banks of the Salado, and four miles from the
Eio Bravo, is the town of Guerrero. The Salado, like the San Juan, and the Alamo which
comes in at Mier, is a clear stream, having its rise in the sierras of igneous and metamori>hic
rock to the west, and forms a true oasis in the wilderness of rotten limestone which is found on
either side of the lower Rio Bravo, and which causes the waters of most of its tributaries to be
brackish and unwholesome.

The falls of the Salado are seven miles above its junction with the Eio Bravo. A floral pheno-
menon exhibits itself on the Rio Bravo, which finds its explanation at these falls. Just above
Roma^ and thence to the mouth of the Salado, the cypress is found growing in the bed
of the Eio Bravo, and it was a matter of conjecture why it should grow there and not

elsewhere. On ascending the Salado to the falls-, it was ascertained the principal growth on
that river was cypress, and the trees in the Rio Bravo were evidently emigrants from this

colony. It is to be hoped that this useful tree will continue its emigration downwards, where
the country is now destitute of all building wood.

The land from Bellville to Loredo is not altogether barren ; there are many flats on which

the water of the river could be brought for the purposes of irrigation ; but, until recently, the
4

Indians Lave liad entire possession of the coimtiy, and now they make continual forays,

crossing and recrossing the river to elude pursuit, at some of the many fords which

occur in the river, I was myself very near falling into the hands of a party of these savages.

Passing in a wagon from Bellville to Einggold Barracks, in one of our excursions to determine

the astronomical position of the former place, accompanied only by assistant Clark and the

driver of the instrument wagon, we struck the trail of a hand of Indians, where two roads

united, so close that the dust was still flying. We supposed at the time we were foUowii

the heels of a gang of wild mustangs going to water. These Indians were pursued by Captain

Granger of the rifles, and brought to bay just as they were crossing the river and making good

their escape to Mexico. That energetic officer succeeded in killing the chief and several others,

and capturing all their horses and arms.

In many instances, along this portion of the river, American capital has associated with it

Mexican labor, in the attempt to open farms for the produce of grain and the rearing stock, but

the incursions of the wild Indians, and the depredations of the semi-civilized and half-breed

Indians, render such enterprises uncertain and unprofitable. After w^e ascend about thirty

miles above Loredo, all settlements on the Texas side cease until we get in the immediate neigh-

borhood of Eagle Pass.

At Loredo there is a very considerable Mexican settlement, which dates back to the times

when the Spaniards occupied the country. It has at present fallen into decay, and derives its
+

support principally from the United States garrison^ (Fort Mcintosh,) one mile above the town.

Loredo was once the residence of proprietors of countless horses and cattle, which have been run

o

off by the Indians. from their captors, have formed the source of the

numerous herds of wild horses and cattle that are now roaming the prairies to the east and

norths the pursuit of which affords the chief occupation of many of the inhabitants of the Eio

Bravo.

much

is more elevated and more freijuently intersected by dry arroyos, which give evidence of more

frequent and copious falls of rain.

Here, too, the geological character of the country is a little changed by the frequent occur^
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4

, useful in building. The public "buildings at Fort

Otlier strata also alternate with the main stratum of

• mnrp or Ipss hard, and marls of various colors, and

oyster breccia of solid consistence. In the neighborhood of the arroyo Sombreretillo, ten or

fifteen miles above Loredo, three miles below Eagle Pass, and also at Eagle Pass, strata of

lignite coal occur three or four feet thick. This coal is of great prospective value, considering

th^e scarcity of wood in this country, and the probable demand for fuel when the rich silver

mines of the mountains to the south are in full operation.

Between Loredo and Eagle Pass, or Fort Duncan, a distance of 120 miles, measured by the

s and adjacent country, retain very much the samebanl

charact
more

cipitous. At one place, called the falls of Rio Grande, or the Islitas, the rapids are im-

summer

tropical rains which fall on the mountains to the south and west. These falls, more

mil Mexican trail crosses by

which the army under General Woll invaded Texas in the war of Independence, and is the

U
a junction with General Taylor, in the war of 1846.

miles from the Gulf, measur

is only 208 miles measured in a direct line. It is* the westernmost of the military posts

placed at intervals along the lower Eio Bravo. The town of Eagle Pass adjoins the fort,

trade having a few large warehouses, built of the bluestone obtainedsome

in the neighborhood. Opposite is the military colony of the Mexicans, called Piedras

Negras (black
military

colony here presented is not strictly true. The artist has taken the liberty of placing on the

houses roofs of carpentry work. The houses are, in truth, only jacals
;
that is to say, poles

placed vertically, with the interstices stopped with mud, and the tops covered in by thatched

roofs. The garrison on the Mexican side, below this place, is composed of regular troops.

This military colony is an establishment peculiar to Mexico, and similar establishments are to

be found at several points higher up the river, the idea attempted to be carried out is to

combine colonization and military defence. Each soldier is allowed a certain quantity of land,

and is permitted to live with his wife and children, and not required to live in barracks. A

certain quantity of land is cultivated for the benefit of the whole colony ;
beyond tlie labor

military

much

Under the Spanish rule, prior to 1825, this system was combined with the missionary po^

the Catholic Church : and all those Indians now running wild from the Gulf of Mexico

Califor

semi-civilization which may

Under ;a
called the golden age of this, now, vast deserted country,

cordon of military and ecclesiastical stations extended from sea to sea, over a distance oi niieeu

hundred miles. Military patrols passed regularly from station to station, and at each station

great structures were erected for the accommodation of troops, for religious worship, and for

th.e storing of provisions, the remains of which

most

them

American continent are still to be seen. The
•r-..*vrtfifnvai!fsuw
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two in most perfect state of preservation are the Mission of San Jose, a cliuicli on tlie San

Antonio river, a few miles below the town of that name, a sketch of which is here given, and

the Mission of San Xavier, on the Santa Cruz river, in the newly acquired territory, the view

-C7,

- p

i

Mission of San Jose, near San Antonio^ Texas.

of which, I regret to say, has been lost. Most of the buildings at these stations, however, were

erected of perishable materials, adobe walls, and thatched roofs. As soon as the thatches were

destroyed, the \valls were washed down nearly to their bases by the rains. The Indians were

required to cultivate the soil, and their families were domiciled in the immediate vicinity of the

station. The most active and intelligent warriors were incorporated into the ranks of the

The downfall of this magnificent cordon of military and ecclesiastical establishments, and the

return of the Indians to a savage life tenfold more ferocious than ever, is directly traceable to

two causes. First the revolution, where both the Monarchists and Republicans courted the

co-operation of the Indians, and thus^ invited them to insubordination. Second, and more

prominently, the attempts at amalgamation, by intermarriage of the whites and Indians.

This last cause, which is now operating so banefully over the whole of Spanish America, I do

sufficie

grade march of the population of that entire region.

Wherever

from

from the afeenoe of the women of the cleaner colored race. The white mates h,s allmnce wUh

his darker partner for no other purpose than to satisfy a law of nature, or to acqu.re property,

and when that is aecomplished all affection ceases. Faithless to his vows, he passes *-^""^

object to object with no other impulse than the gratification arising from novelty, ending at last

in emasculation and disease, leaving no progeny at all ; or if any, a very inferior and syphilitic

Such are the favors extended to the white man by the lower and darker colored races,
race
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must always be

races of dijfferent
beneficial chaDge. One of the inevitable results of intermarri

color is infidelitj. The offspring have a constant tendency to go
original stock

; so that in a large family of children, where the parents are of a mixed race but
yet of the same color, the children will be of every color, from duskv clnnamoTi tn nhnltv wl^if*.

back

enomen thout

less produces suspicion^ followed by unhappiness, and ending in open adultery.

b

ch, with proper guards upon morals, results in exter-
minating or crushing out the inferior races, or niacins- them

a

Throughout Mexico, wherever the white race has preserved its integrity, there will be found

ability : a condition due to the
excellence of the climate, which combines all the qualities requisite for the development of

bein

one on the Mexican side.

settlements on the American side, and but a single

found the remains of settlements from which the
inhabitants have been driven or carried off by the savages. This district of country, extending

mil five or ten miles of the mouth of the Sa
or Devil's river, is nevertheless the most fertile and desirable portion of the whole Kio
Bravo for settlement. On the Texas side it is watered by the beautiful, limpid streams of Las
Moras, Piedras Pintas, Zocate, and San Felipe, which come into the Kio Bravo at riirht anirles.

and at equal intervals.

A
t)

land is here within the water-level, and can be
may judge from the products of the settlement at S

same parallel , all the sub

advantage
;
while the ui^lands are clothed with a luxuriant growth of the most nutritious grasses.

This country is unsurpassed in salubrity, and when the Indians are exterminated, and the
adjacent mines shall receive their full development, i't will be the paradise of Western
Texas.

which affords so many
distant day : th

h
and the character of the country beyond, which will be seen, as you ascend the river, to be
incapable of continuous settlement, and which must for a long time remain the hiding-place
of the wild Indians.

One source of wealth in these table lands, and which is common to all the table lands con-

the Rio Bravo as far down as Reynosa, I h that is, the

extensive growth of certain indigenous plants, the virtues and properties of which are well
kno d

botanical memoirs

and will be found elaborated and

the mesas, or table lands, which are unsuited to the mirnoses of

useful

from foreign countries. There
also extensive growths of shrubs and trees of the leguminous order, furnishing gums, tannin,

herb

day;

that the present head of steam navigation is Roma. At some distant

kvigation will be extended up as high as the mouth of Devil's river,
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a distance, measured by the sinuosities of the river^ of 567 miles ; and with this in view,

the assistants in charge of the lineal siirvejs have heen directed to make special notes of

the obstructions in the river. The large maps designating the boundary, and deposited

in the Department of the Interior^ will form the basis upon which estimates for this

purpose can be made, but they are too voluminous to accompany this printed report. The

ideas now suggested are from the notes of assistant Arthur Schott, who was charged with the

lineal surveys of the river from Devil's river to Ringgold Barracks^ and from my own obser-

vations.

The navigation of the river between Edinburgh and Roma is not free from obstructions.

m
may Between Roma and

Bellville the obstructions are principally occasioned by Islands 15, 16, 17, and 20, dividing the

channel of the river ; and the navigation may be improved in the same way by damming all

the channels but one^ and dredging the bottom of the one left open. It is above Bellville that

obstructions become of rocky character y. difficult to remove, such as are to be found at Islands

25, 30, 31, 33, 35, 39 ; and above Loredo, at the Heron islands, Las Islitas^ Cazneau island,

and Chess-Board island.

The worst of these are Islands 25, 30, and the Islitas ; 25 is sometimes called Major

!5rown's island, from the circumstance of the steamer Major Brown being detained there a

whole season waiting for a rise of water ; No. 30 is a couple of small islands, at the foot of

which the channel is only eleven or twelve feet wide. Of the three last-named obstructions,

the Islitas is the most formidable. Here, in fact, there is no channel, and the rocky islands

obstructing the passage of the water can only be passed at high water from June to September.

Other obstructions besides islands are caused by numerous reefs and spurs of rock. Just

above Bellville there is a formidable obstruction of this kind, marked by the wreck of the

steamer '^Exchange;'' this obstruction is formed by two reefs running in from the opposite

sides, and overreaching each other, thus leaving but a crooked channel, through which the

river passes at the rate of five miles per hour. A similar obstacle occurs about fifteen miles

below Eagle Pass.

Other reefs occur running entirely across the river, and are disposed in steps, one above the

other. In seasons of excessive dryness they are bare of water. Of such character are the

obstructions noted in the field-notes of Mr. Schott as 'Uhe snares," '^the meshes,'' ^*the

stone turtles,'' and the ^^ Devil's pen," all situated between the Islitas and Eagle Pass.

In most cases the rocks forming the obstructions are sedimentary rocks of the upper cretaceous

^S^3 ly^^g 1^ horizontal strata ; these would yield easily to the pick. How far it would be

prudent to resort to cutting away these natural dams, as a mode of improving the navigation,

which would necessarily lower the pools above, would be a subject of investigation for each

locality. My object in this report is only to present a general view of the character of the

difiiculties in the way, and to present such maps as would render unnecessary any general

survey of the river hereafter.

Except where interrupted by arroyos, the country is uniformly level, no hill breaking the

general view until we reach Eagle Pass ; and it may be that in time the resources of the

country will be sufficient to justify its connexion by railroad with San Antonio or Brownsville,

in which event the improvement of the navigation of the river will become of minor importance.

Ascending beyond the mouth of the San Pedro or Devil's river, the whole character of the
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country changes. Tlie bed of the river becomes hemmed in by rocky mural banks, the tops of

which are beyond the reach of irrigation, and, from the aridity of the climate, they can never

be made subservient to the purposes of agriculture. The general formation of the country is

limestone^ deposited in strata perfectly horizontal, and where the river has washed its way

through the banks, presents the appearance of gigantic walls of dry-laid masonry. The course

of the river from this point up to Fort Leaton, near the Presidio del Norte, a distance of 387
tM

miles, is almost one continuous canon, utterly unsuited to navigation, and. with a few excep-

tions, unsuited for settlement. Occasionally this limestone formation, over 1,000 feet in depth,

is broken through and upturned by igneous irruptions from below, forming stupendous moun-

tains and gorges of frightful" sublimity. I leave to the officers under my command^ who so

bravely surveyed these chasms heretofore untrodden by white men, and probably by Indians,

the task of describing in detail this section of the work, which was only visited by me at certain

places to determine the latitude and longitude.

'

My notices have been principally confined to the Texas side of the boundary. Before leaving

the mouth of the Rio San Pedro to ascend the Rio Bravo, I will take a rapid view of the country

on the Mexican side between this point and the Gulf. The most prominent topographical

feature is a chain of lofty mountains of unequal elevation which cross the Rio Bravo about 250

miles above Rio San Pedro, and run in a southeasterly direction towards the Gulf. It is com-

posed of a variety of ridges, preserving towards each other, and towards the river and th^

Gulf coast, a general parallelism. The principal range is called the Sierra Madre. The eastern

slope of these mountains forms portions of the States of Coahuila, Nuevo Leon, and Tamaullpas.

The area between the Rio Bravo and the bases of these slopes is an arid, cretaceous plain,

covered with a spinose growth similar to that on the Texas side. Passing from this plain into

the mountains, we encounter a soil made up of the debris of the older rocks, and watered pro-

fusely by limpid streams having their sources in the crystalline rocks. And here, in the valleys

formed by these mountains, we find large tracts of country within the influence of some irri-

gating stream, sheltered from the northers of the winter, and at an elevation above the sea

sufficient to overcome the excessive heat of the summer due this parallel of latitude, producing

all the fruits of the tropics and the cereals of the more northern climates. The climate ia

unsurpassed in salubrity, and nothing is requisite to make this region the garden-spot of the

valley of the Eio Bravo but a stable form of government and security from the bands of roaming

savages that plunder it at intervals.

ern portions, as at Parras, the vine is grown with success, and a luscious

I, however, will not bear transportation. On the seacoast and southern

r at Santa Rosa, oran2:es, limes, &c.. are cultivated successfallv. Some o

more

m
commencm

the mountains are rich in silver, and at Santa Rosa, as has been elsewhere noticed, the mines

were once extensively worked by the Spaniards, and have now passed into the hands of an

American company.

In no civilized country are statistics more difficult to obtain than in Mexico, and several

attempts to obtain the population of this region, composing the largest portion of the States

of Nuevo Leon, Coahuila, and Tamaulipas, have resulted in such discrepancies as to induce

me to give credit to none. I have, however, made of

the Rio Bravo on both sides, from the Devil's river down, which I here present. This esti-

mate
o
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Eagle Pass •
••• ^00

Piedras Negras """

Loredo "^00

Colonia Militar •
50

Loredo Nuevo •
^^^^

Mier W
Koma - 400

Guerero ^^^

Camargo ^^^

Rio Grande city ^00

Reynosa ^00

Brownsville 3^000

Mataraoras • 4j500

Burrita 300

Lomita 200

Ranclierias at different points on tlie river 6,060

Total 20,210

Table of distances along the course of the river.

Names of places.

Month of Rio Bravo - -•

Brownsville

Edinburgh - -

Ringgold Barracks -

Roma
Bellville --- -

Fort Mcintosh - — --

Falls of Presidio de Rio Grande

Fort Duncan - -

Mouth of Rio San Pedro

Mouth of Rio Pecos - -- .-

Point where Lieut. Michler came to the Rio Bravo from San Antonio road

Point of beginning of Lieut. Michler's survey in 1853.^

Presidio de San Vincente. -- ----

Presidio del Norte... - -

Canon on San Antonio road -- --

San Ignacio - - -

San Elceario — - - - --

El Paso del Norte, - — --

Initial point of boundary where it leaves the Rio Bravo, running west_.-

Frontera observatory-.

Vol. I

Distance between
places.

49.81
120. 36
71.21
16. 67

45.93
61.46
90.44
39. 77

71.12
41.48
96.88
49,05
67.61

132. 00
222. 78

60.89
40.25
25.38
3.41
2.70

Distance of each
place from mouth
of Rio Grande.

Miles.

49.81
170. 17

241. 38

258. 05

303. 98
365. 44
455. 88
495. 65

566.77
608. 25

705. 13

754, 18

821.79
953. 79

1,175.57
1,236.46
1,276.71
1,302.09
1,305.50
1,308.20

10

•



CHAPTER V.

FROM MOUTH OF DEVIL'S RIVER TO EL PASO DEL NORTE

PECOS SPRINGS. KISG'S SPEIXCS. rNDEPEXDENCE ElO BRAVO INACCESSIBLE. LIPANS. CANONS AND RAPIDS. OF THE
PECOS.

—

devil's river. DIFFICTTLTY OF NAVIGATION. CANON OF BOFECILLOS. COMANCHE PASS. SAN CARLOS. MOUNT CAEMEL
AND LOB CUISOS, N VINCENTE. PREfelDIO DEL NORTE. VADO DE PIEDRAS.—TOWNS NE.\R EL PASO.

The description of the "boundary^ up the river, is continued "by the following reports of

Lieutenant Michler and assistant Chandler :

Washington City, D. C March

Sir : The following is an extract of your orders to me, dated Washington City, D. C, April

4, 1853
:
" You are charged with the responsible duty of completing the unfinished portion of

the survey of the Rio Grande, which forms the boundary between the United States and Mexico,
between Fort Vincente and the mouth of the Eio Pecos."

Soon after their receipt the survey was commenced, and in the following August completed.
Since then the maps have been finished, and several views of the scenery in the
locality of the work engraved.

immediat

manner
ducted, and a description of that portion of the river, and the country adjacent.

which the survey was con-

Having made all preparations at San Antonio, Texas, we proceeded

minedon the road to El Paso, and followed it as far as the Pecos Springs.

to leave the road and strike for the Eio Grande, as directly as the nature of the country would
permit. Owing to its character, and the necessity of taking wagons along, our route, as shown
by the map, became somewhat circuitous. For the first fifty miles, from the Rio Pecos to King's
Springs, the course was nearly due west, enabling us to avoid the many impassable arroyos

I in towards the former river. The road ran the greater part of this distance in smalliwttiu

heads from
high ridges, by precipitous ascents and descents. These valleys are bounded by chains of hills,

same
zontal layers of cretaceous limestone

; the slopes are regular, well rounded, and steep. From
the ridges, or high plains, which are generally very narrow, valleys ramify in every possible
direction towards tlie Pecos. The grass is rich and luxuriant ; low, scrubby busheo are found,

ter, except what collects in the gullies during heavy rains,

This is a large spring of water, deep and clear, with a fine

by shelving rocks, but without bush or tree

timber. No
until you reach King's S

gravel-bottom, and well

to mark \is. r>larA

from

Whilst the main party encamped there, a reconnoissance was made
80 thwesterly direction for nearly sixty miles im
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further. The course lay towards the " Los Chisos" mountains. The country is cut up hy im-

mense

depths ; rugged hills; covered with sharp igneous stones, make it difficult for animals to travel.

The same volcanic formation as found along the Limpia extends over this section of country.

The San Carmel range appears in the distance—high mountains, with their turretcd peaks,

could be seen, presenting a magnificent prospect like the spires of some distant city. Our

efforts to travel in a southwesterly direction having proved unsuccessful, on leaving King's

Sj)rings we changed our route to a southeasterly one, and arrived at Independence creek.

Along this distance of forty miles the country is of the same character as that first passed over.

Whilst This is

a beautiful stream, running boldly among the hills, and is fed by innumerable springs bursting

out from its banks. It is a rich treat for the eye in that arid country. Besides a copious supply

of fresh, clear water, there is more timber than is ordinarily found upon streams draining tliese

high plains ; mezc[uite trees grow in large numbers for miles around, and the valley furnishes

luxuriant grazing for animals. This place is much frequented by Indians ;
an oasis in a desert

country.

Numerous trails from the Pecos and the Escondido here unite and form a large broad one,

running south to the Kio Grande; there are unmistakable signs of their constant use. Leaving

the creek, we ascended the contiguous hills and rose upon a high plain, over which we travelled

forty miles, following the guidance of the Indian trail; this was deeply marked, although it

K

V

Lipan Crossing—Eighty-five miles above the mouth of the Pecos.

make an impression on the surface. It was a dreary sight to look upon the dull,

wide waste around us ; its parched barrenness, combined with the influence of a scorching July

sun, was enough to madden the brain. The nearer we approached the river, the more rough

the country became ; deep ravines and gullies constantly impeded the progress of the wagons,
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Tinderbrush

armed with thorns. Along this portion of the route^ we found plenty of water in tanks at the

heads of the ravines. There were^ also, manj fine springs. One in particular is noticeable for its

heauty
;
falling over a precipice of forty feet, its waters were emptied into a large basin worn

out of the solid rock.

rocks, testify to their rude attempt

many

The last ten miles kept gradually descending towards the river ; occasionally the wagons had to

be let down steep descents by means of ropes. Our road finally emerged upon a low flat plain
about twenty feet above the level of the Eio Grande. .We had, fortunately, struck the only
place, as our examinations afterwards proved, where we could possibly reach the river with our
wagons

;
the route was a circuitous one, in all 140 miles from the Pecos springs. The initial

point of our work was found to be a little over forty miles above ; the surveying party of the
previous year had there suspended operations in consequence of the rugged character of the
country, and had returned to Eagle Pass through Santa Eosa and San Fernando, Mexico. It

was next to an impossibility to approach the river for the first twenty miles of the survey, this

section being literally cut up by deep arroyos ; steep hills, covered with rocks of igneous origin,
intervene and jut Into the water's edge. The river here is very tortuous. From the end of
this section, the country undergoes a great change

; the formation is limestone, and the river
forces its way through a deep canon nearly twenty miles in length, its banks being composed of

)

Lipan Crossing—View down the river.

resembl

many
make detours of twenty-five and thirty miles

in following its course

_-_^ « , T , ^
— "^ ^"xii^j xxiiit;»j lu oruer 10 advance our

wot!^_a few hundred feet. The plain where the main party encamped, and where we first struct
the nver, made a gradual descent to the water. Here was the first break in the canon, and the
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crossing being fordablcj formed an accessible pass for the Indians into Mexico. This ford,

known as the Lipan crossing, is represented by the preceding sketches.

The Lipans often visited us here, and made themselves useful as guides. As it proved to be

impracticable to conduct the survey on land without taking an interminable length of time, it

was decided to make the attempt in the bed of the river ; anticipating such an emergency, boats

had been built at San Antonio and brought along in wagons. After they had been put together

and launched, and everything in readiness, the train was sent back by the road to Eagle Pass,

there to meet the small party selected to descend the river to the same point. Upon trial, we

found the boats, which were our only resource, would float—the only thing that could be said

in their favor. The wood of which they were made was only partially seasoned, and the hot

sun had so warped them^ that they presented anything but a ship-shape appearance. The two

stem

skiffs were frail—a moderate blow would have knocked a hole in them—and the flat-boat

unwieldy and unmanageable. The current was so strong that two good oarsmen could not

it in a light skiff. At the point of embarkation was a short break in the caiion of a few hundred

feet on both sides of the river ; the water then again rushed between rocky banks ten or twelve

feet high, which increased in height as we proceeded. It would seem incredible that the bed of

the stream could have been formed through ledges of solid rock, as shown in the accompanying

sketch.

CaRon Pecoe

encam

impetuosity of its waters, which appeared to force everything before tliern. The bed is narrow,

and hemmed in by continuous and perfect walls of natural masonry, varying from 50 to 300 feet

in height ; the breadth of the river being extremely contracted, these structures, seen from our

boats, look stupendous as they rise perpendicularly from the water. It is not unfrequently the

case that we travel for miles without being able to find a spot on which to land. The limestone

-*
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formation is capped by an infinite number of hillSj about 150 feet in height, and of every imagin-

able shape. The whole adjacent country is traversed by deep arroyos or caiionSj intended by

nature to drain the high plains bordering on the river ; they are, in their appearance, but minia-

ture creations of the same power which forced a passage for the Eio Grande. Their junctions with

the river form large rapids or falls, caused by the rocks and earthy matter washed down them.

These rapids are numerous, many of them dangerous, and will always prove insurmountable ob-

structions to future navigation. The force of the current is very great, and for thirty miles above

the mouth of the Pecos is one continued rapid ; its average rate is nearly six miles an hour. The

width of the river varies from 80 to 300 feet, and at a few points narrows down to 25 and 30
;

when confined between its rocky walls the channel is very deep. There are no tributaries along

this section of the work, but several fine springs contrast their clear blue with the muddy waters

of the river. There is but little growth until the approach to the mouth of the Pecos ; a narrow

strip of soil is then occasionally found at the base of the rocks, and gives growth to some fine

live-oak and mezquite trees
;
grape-vines flourish in abundance, yielding a very palatable fruit.

Catfish were the only kind of fish caught, some of them very large and heavy. Soft-shell turtle

Junction of the Rio Braro del Xorte and the Pecos.

abound. But few varieties of game were seen ; the wild turkey in large numbers, and some few

deer—the latter of the black-tail species. The only practicable way oi mak
the canon was by allowing the boats to drop down the channel, taking the direction of the

from

wa

timecurrent and other causes of error. Observations for

check the work. On arriving at the mouth of the

survey, 125 miles in extent, was comi3leted. The Pecos is more deserving oY its other Mexican
6

o mixture
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every saline ingredient
; its banks are like those of the Kio Grande for some distance ahove its

mouth, and then become low and flat. As we continue to float down stream, we find the

country below the junction undergoes some very considerable changes ; these become still more
apparent on reaching the San Pedro or Devil's river, whose waters iPorm a dividing line between
two distinct portions of country. The banks of the Eio Grande here present an entirely new
appearance—they become low, and prairie land, covered with mezquite, extends as far as the eye

can see
;
numerous well timbered and beautiful streams unite their waters with the river along

this portion. Within a few hours of each other, both the party in charge of the train and the

boat party reached Fort Duncan, near Eagle Pass, 110 miles by the river below the mouth of

the Pecos.

View of Fort Duncan, near Eagle Pass.

To add to the interest of the expedition, a constant excitement was experienced in the descent

of numerous falls. Ignorant of what unforeseen dangers awaited us, our frail boats were dashed

blindly ahead hj the force of a swift current' over rocks and rapids, hemmed in on both sides

by insurmountable walls which seemed mountain high, and at times not a spot upon which to

rest a foot there was but little chance of escape from destruction, letting alone the immediate

peril of drowning in case of any accidents to the boats. Nor were these dangers imaginary

a serious accident, and one almost fatal to the success of the expedition and to the lives of most

of the party, occurred the very first day after taking to the boats ; notwithstanding every pre-

caution had been taken, we were unable to avoid it, and our minds were most forcibly impressed

witli the truth that real dangers did exist. After having descended the river for a few miles

an immense rapid presented itself to our view. The river here narrowed from nearly three

hundred feet to the width of twenty-five ; both shores could be touched with the ends of the

oars • an immense bowlder divided the main into two smaller channels, leaving but a narrow

chtite for the boats to descend. The bottom was covered with large rocks, and over these the
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whole mass of water rushed, foaming and tumhling in a furious manner ; a dangerous rapid

was thus formed of several hundred feet in length, extending from hank to hank. The two

skiffs made the descent in safety, although the waves rolled so high that each plunge filled them

almost to overflowing. hoat was not so fortunate ; totally unmanageahle, she ran

square against the rocky walls, splintering and tearing away her entire front ; such was the

force of the blow that the crew were knocked flat on their hacks, and the hoat-hooks left firmly

imbedded in the crevices of the rocks. Thrown back by the great swell, she commenced floating

stern foremost down the rapid, gradually sinking. The men stuck to her faithfully, and the

skiffs were put into immediate requisition; but by the expert swimming of two of the men,

both Mexicans, who had dashed into the current ere the sound of the crash had died away, and

seized her lines, she was landed on the end of a sand-bar which most providentially lay at the

foot of the rapid
;
a few feet further, both men and boat would have been destroyed, and our all

—

provisions and ammunition—irrecoverably lost, the perpendicular banks offering no foothold

where to land. With means at hand to repair the wreck, we were again afloat the following

day, our craft bereft of all her fair proportions.

Before closing this report, I cannot refrain from informing you of the very able and willing

assistance rendered me by my assistants, Messrs. E, A. Phillips and E. Ingrahara, and Prof.

Conrad Stremme ; and of the patience and perseverance displayed by them and the men com-

posing the party, under circumstances most peculiarly trying.

I am, sir, very respectfully, you obedient servant,

Major W, H. Emory, fJ, S, A.,

N. MICHLER,
Lieut. Corps Topographical Engineers^ U. S. A.

U. S, Commissioner.

SAN VINCENTE TO PRESIDIO DEL NORTE.

Fort Duncan, December 1^ 1852.

Sir: directions, I have the honor to make

commenced
my The survey

&

miles above the mouth
embracing a section of country which for ruggedness and wildness of scenery is perhaps

unparalleled.

The appearance of the valley in the vicinity of Fort Leaton, with its succession of plains and

arable bottoms, forms a contrast to the rugged country beyond. From this valley, which is from

ree

mountains, thr

at its entrance.

forming extensive rapids

^

immediate vi<

narrow trail.

o American side is the only means of passage in the

this



FROM MOUTH OF DEVIL S RIVER TO EL PASO DEL NORTE. 81

The cafion of the Bofecillos mountains is less rugged in its character than those met with

subsequently. Although the passage of a mule train on the immediate borders of the river is

utterly impossible^ there is on the American side a valley extending nearly parallel to the

course of the stream, at a distance varying from two thousand to three thousand feet ; along this

passes an extensive Indian trail; but to all appearances not recently used. Dangerous and long

Entrance to CaRon Bofecillos, Rio Bravo del Norte,

rapids occur where the river leaves the caiion, and the country loses entirely the features which

characterize the north side of the Bofecillos range. The hills approach and recede from the

river in varied succession ; nearly always^ however, admitting of the possibility of carrying

the line of survey along the river bottom, at least as far as the Comanche Pass. Scarcely a tree

or branch of the smallest size marks the hill-sides or summits, and it is only on the immediate

border of the river that the eye, wearied by the continued succession of sterile plains, is relieved

by the sight of verdure ; and this only when the rocky barriers recede sufficiently for a narrow

strip of soil to form.

Comanche Pass, on the Rio Bravo, the most celebrated and frequently used crossing place of the

Indians, was found to be just below this Bofecillos range ; here broad, well-beaten trails lead

to the river from both sides. A band of Indians, under the (hand,)

crossed the river at the time of our visit ; they had come, by their own account, from the head-

waters of Red river, and were on their way to Durango, in Mexico—no doubt on a thieving

expedition,
m

At this pass the hills on either side are less elevated, and to the northwest the depression

seems to extend many miles. Below the crossing the river passes through a country varying

but little from that which was met with above. Tbe San Carlos mountains rise in front to a con-

siderable height. The strips of bottom land now become narrow, and occur at longer intervals.

Vol.1 11
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The i^assage of the river through these mountains is grand and imposing. The entrance is

shown in the accompanying sketch ; dashing with a roaring sound over the rocks^ the stream^

when it reaches the canon, suddenly becomes noiseless, and is diminished to a sixth of its former

width ; it enters the side of this vast mountain, which seems cut to its very base to afford a

Entrance to Canon of San Carlos, Rio Bravo del Norte

passage to the waters. On the right of the entrance, the rock is rounded and smoothed by the

action of the water into an artificial appearance ; on the opposite side the mountain receives the

river in its full force.

the mountain, and

stream

it. The rapids and falls which occur in

c[uick succession, make the descent in boats entirely im2)racticable.

A detour by San Carlos was rendered necessary, and the river was again reached at a point

twenty miles below the lower termination of the caiion. It is in the passage throughBome

these mountains that the well defined ^^ rapids of the Rio Grande occur," which from their

merit the name

"falls/' From the edge of the canon the river may bo seen far below, at a distance so

great as to reduce it in appearance to a mere thread ; and from this height the roar of the

rapids and falls is scarcely perceptible.

It was impossible to approach them in consequence of the rugged nature of the country

;

the fall of the river at this point, however, may be estimated at twelve feet, without

including the rapids above and below. The stream is hemmed in by the caiion for ten miles,

and then leaves it with the same abruptness that marks its entrance.

It was here found necessary to cross the mule train from the Mexican side, where it had

travelled since the commencement of the survey. This was effected, though with considerable

difficulty, at one of the usual crossings of the Indians. Near this point, for some distance above
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and below, tlie country is more open, the valleys broader, and are suscei^tible of cultivation
;

the bottom land is, however, limited by an elevated bank of gravel. There is also an abund-
ance of Cottonwood and mezq^ulte timber.

suffi

prominent peaks were always presented to his view : one of these marks a summit in the range
of the Mexican Sierra Carmel ; and the other, from its peculiar shape and great height, was
long and anxiously watched during the progress of our survey. From many places on the
line it was taken as a prominent point on which to direct the instrument ; and, though the
face of the country might change during our progress down the river, still, unmistakable
and unchangeable; far above the surrounding mountains, this peak reared its well known
head. The windings of the river, and the progress of our survey, led us gradually nearer to

this point of interest, and it was found to be a part of a cluster, rather than range, of mountains
on the American side, known as " Los Chisos." For this peak, a view of which is here given,

we have proposed the name of Mount Emorv.

*=f^

lo:^^^^^-

Mount Emory—Los Chisos mountains -Rio Bravo del None.

) of mountains, the survey was carried <

previously encountered until we reached the Sierra San Yincente. Through these mountains
the river forces its waj^ forming a canon that equals the San Carlos in many places hoth in

A small party only could attempt the survey of this part of theruggedness and grandeur.

mule

under my personal charge, crossed the mountains. Here we experienced another series of falls

or sharp rapids far down in the abyss along which the river finds its difficult course ; the

roaring of the waters announced a more than usual disturbance, and the boats soon encoun-
difficulties which, for one of them at least, were insurmountable. In this, as in other

caiions, it was impossible to carry the line nearer the bed of the river than the summits of the
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adjoining hills. Two days were necessary to overcome tlie ol)striictions of the passage through

this cafioUj from the top of which we thought we saw a comparatively smooth country extending

nearly to the Sierra Carmelj the highest range of mountains seen on the Mexican side of the

river. On a high liiesa of gravel, some sixty feet above the level of the river bottom, is

San military posts that marked
r

Spanish rule in this country, -long since abandoned ;
^ the .adobe walls are crumbling to decay,

and scarcely a stick of timber remains in the whole enclosure/ except in that part devoted to

the chapel. The line of surVey was conn:Gcted with this place at a point distinguished by a

Se

Salazar, of the Mexican Commission.

Yincente

distance seemed to be a smooth and opien country was really rough and broken.

It proved to be a country cut up with deep arroyos, presenting to the survey almost insurmount-

able obstacles,

the river, rrec

Passing these arroyos, a wild valley, nearly at right angles with the course of

approach to the canon of Sierra Carmel rocky dun-

geons in which the Kio Grande is for a time imprisoned. No description can give an idea of

Uw"^'

Caaon below Sierra dc Carmel.

the grandeur of the scenery through these mountains. There is no verdure to soften the bare

and rugged view; no overhanging trees or from
desolation. Eocks are here piled one above another, over -whicli it was with the greatest labor

that we could work our way. The long detours necessarily made to c^ain but a short distance
for the pack-train on the river were rapidly exhausting the strength of the animals, and the

spirit of the whole party began to flag. The loss of the boats, with provisions and clothing,
had reduced the men to the shortest rations, and their scanty wardrobes scarcely afforded

g tor d^pency had cut the shoes from
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feet, and Hood, in many instances, marlved their progress througli the day's work. Beyonp
the Sierra Carmel the river seemed to pass through an almost interminable succession of moun-
tains : canon succeeded canon ; the valleys, which alone had afforded some slight chances foi

rest and refreshment, had become so narrow and devoid of vegetation that it was quite a task

to find grass sufficient for the mules. At a point some few miles below Sierra Carmel, it was
supposed that a better pathway could be found on the Mexican side of the river. Just above
the entrance of the river into a small canon a place was chosen, which seemed to afford the

most feasible opportunity for fording the river. With great difficulty the whole train was
passed over without loss. With this slight interruption, the line of survey was carried on until

it reached a point since shown to be about one hundred and twenty-five miles above the mouth
of the Pecos. Here the work was suspended, owing to the failure of provisions and the means
of transportation on the river. With the whole party we passed down on the Mexican side

through the town of Santa Rosa, and arrived at Fort Duncan after a long and tedious journey.

It is but proper^ in justice to Messrs, Thompson and Phillips, the gentlemen associated with

me as assistants, to mention their names as an expression of my appreciation of their exertions.

To Mr. Phillips, for his able assistance and unvarying industry, I feel especially indebted.

I have forborne any but an incidental allusion to the difficulties of the survey under my
charge, leaving it for yourself, so well acquainted with the character of the country gone

over, to appreciate these difficulties, and thus excuse any deficiencies that may have occurred

in the work.

I have the honor to be, very respectfully, your obedient servantj

M. T. W. CHANDLER,

/
Major Wm. H

Chief Astronomer and Surveyor U. S. and Mexican Boundary Commission.

PRESIDIO DEL NORTE.

We arrived in front of the Presidio del Norte July 8, 1852, and found watermelons ripe

and the corn in tasseh The town, isolated and very remote from any other settlement, had

been sufiering from famine. The Indians had run off most of the cattle, and the drought for

the three preceding years had caused a failure in the corn.

The Presidio is a miserably built mud town, situated upon a gravelly hill overlooking the

junction of the Conchos and the Rio Bravo—the latter called here the Rio Puerco, no doubt from

the contrast of its muddy waters with those of the Conchos, which, except during freshets, is

limpid. The town, which contains about eight hundred souls, is ont of the oldest Spanish settle-

ments in northern Mexico ; but from the barrenness of the soil, an attempt is making to settle a

military colony forty miles higher up the Rio Bravo, where the land is supposed to be better

adapted to agriculture.

The church is Avithin the walls of the Presidio, or fort, and contains one or two paintings of

a better class than are usually found disfiguring the walls of frontier churches. In almost

every house is found, in addition to the cross, a figure of onr Saviour, which is sometimes so

very grotesque that piety itself cannot divest it of its ridiculous appearance.
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These customs, however, are a source of comfort and happiness in prosperity and in adversity,'

in youth and in old age. They fill the imagination and give occupation to the idle, as the

lio-lit literature of the day serves the more cultivated races. The padre who presides over the

church in this district was hy nature intended for the military profession. Brave, frank,

handsome, and energetic, he is the leading spirit in every foray against the Indians, and is

by no means an insignificant person in the trade of the place. He bears on his person more

than one wound received in hattle. In the present isolated and defenceless state of the Presidio^

temporal

The relations between the Indians of this region and several of the Mexican towns, particu-

larly San Carlos, a small town twenty miles below, are peculiar, and well worth the attention

of both the United States and Mexican governments. The Apaches are usually at war with the

people of both countries, but have friendly leagues with certain towns, where they trade and

receive supplies of arms, ammunition, &c., for stolen mules. This is undoubtedly the case

with the neonle of San Carlos, who also have amicable relations with the Comanches, who

Comanches

* arms in their annual excursions into Mexico. While at the Presidio

of the unmolested march through Chihuahua, towards Durango, of

under Bajo Sol. It seems that Chihuahua, not receiving the pro-

tection it was entitled to from the central government of Mexico, made an independent treaty

with the Comanches, the practical effect of which was to aid and abet the Indians in their war

upon Durango.

In the fall of 1851 I had the honor of entertaining at my camp the excellent and reverend

Bishop Leamy, who was then on his return from a visit to the Bishop of Durango, to adjust the

territorial limits of their respective dioceses to make them conform to the altered boundaries of

Kew Mexico and Texas. He stated as his opinion, that the wealthy State of Durango must

soon be depopulated by the Indians. Haciendas within a few leagues of the city, that once

numbered one hundred thousand animals, are now abandoned.

This condition of things, together with the three years' drought, had overwhelmed the

inhabitants of that State, and had driven them to unmanly despair. On the occasion of a great

fiesta in the city of Durango, where no less than ten thousand people were assembled in and

around the plaza^ the cry was heard of Los Indies ! Bajo Sol I and in a very short time every

one had retreated to his house, leaving no one to face the enemy. The enemy, however, did

not appear on the occasion, for it turned out to be a false alarm.

*'Bajo SoP' is the title assumed by a bold Comanche, who, as his name signifies, claims to be

master of everything under the sun. His name, which strikes dismay into every heart through-

out Durango, is mentioned only in a whisper. I have never seen the villain or heard his name

on the American side, where he probably takes another soubriquet ; but I did meet one of his

lieutenants, who, I have no doubt, was in all respects a worthy disciple, I give here a sketch

of this rascal, by IMr. Schott : He called himself ^^ Mucho Toro," and represented himself as a

Comanche, but he was evidently an escaped Mexican peon. It was in the fall of 1851, in

making a rapid march across the continent, escorted by only fifteen soldiers under Lieut. Wash-

ington, as we approached the Comanche springs after a long journey without water, that we

discovered grazing near the spring quite one thousand animals, divided into three different squads.

As we approached we could see with the naked eye a party of thirty or forty warriors drawn

op on the hill overlooking the spring. I considered it inevitable to fight, or die with thirst ; so,

without making a halt, the men were deployed to the right and left of the wagons as light
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infantry^ and the whole moved rapidly towards the water. A flag was raised by the Indiana,

which was answered hy Lieut. Washington and two others riding forward ; but believing it a

ruse to divide our forces^ or give time to deliberate, I quickened the speed of the column^ so as

ngton under cover of our fire ; so that we reached the ground and gotWash

manwithin pistol-shot of the water before we halted to talk. A
with a spy-glass to look back, as if additional force was expected. We promptly corraled

our wagons near the water^ and put ourselves^ without appearing to do sO; in a good position

to fight. We succeeded^ without so stating, in producing the impression that we were only the

advanced guard of a large force which would come on the next day^ and possibly that night.

We assumed all the air of the superior party, staid eighteen hours on the ground^ and moved
ofi* the next day, as if we had a regiment to back us.

Mexico

one thousand animals. Mucho

he had purchased his animals in Mexico^ and that he was but the advanced party of several

hundred warriors, who were close behind him. We desired very much to attack the party, but

our force was too small, and we were three hundred miles from support. The next day, when
crossing the dividing ridge between the Comanche and Leon springs, we discovered the dust

rising from the trail which crossed our road as far as the eye could reach, leaving no doubt

of the truth of ^' Mucho Toro's" statement, that his was but the advanced party of ^^Bajo Sol's"

four hundred men. The following summer we found that such a party had passed out of Mexico

over this road.

View of Goiiiez Peak^ from uear fort Davis,

^^ Mucho Toro'' paid me a visit in full dress, on which occasion he displayed great humility,

exhibiting conspicuously on his person an immense silver cross, which he stated had been given

him by the Bishop of Durango when he was converted to Christianity, He had^ no doubt,
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robbed ! cliurch of it. His features sbowed the profile of the Mexican Indian pei

commanded had the bold aquiline profile of the Kioways and Comanch I pre-

Me affiliatio

"Mexico.

We heard of many

ratedj but I shall not trouble the reader with any reference to these rascals^ or our adventures

with them^ except to say that I never trusted them ; and during the last year of my experience

with them I gave orders to permit none to come into any camp under my orders, and to kill

them at sight. By taking this harsh but necessary step, I was the only person passing through

this country who did not incur difficulty and loss. The Mexican commission was robbed

repeatedly, and on more than one occasion was, in consequence, obliged to suspend its operations.

The Eio Bravo, accommodating itself to the geological formation of the country, makes,

between the 100th and the 104th meridian of longitude, two great bends nearly symmetrical,

one to the south and the other to the north. The area included in the southern bend is one

vast cretaceous bed, upheaved by igneous protrusions, sometimes forming ranges of mountains,

as the Limpia range, and at others isolated peaks, like Gomez Peak and San Jacinto. To the

east and north of the Leon springs the limestone beds are in repose, and do not appear dis-

turbed until we get to Las Moras.

It is, generally speaking, very destitute of water, and the excess of lime in long continued

droughts often destroys vegetation. There are, however, oases of surpassing beauty, such as

that described in Lieutenant Michler's journal. There is another on the road which I opened

fc~ite of Fort Davis—Limpia Mountains.

from tlie Presidio del IN'orte to tlie Leon springs, called tlie Puerto del Paisano. This is a valley

on the northern slope of the principal range of the Limpia mountains, watered hy a limpid
stream from crystalline rocks, clothed with luxuriant grass, sufficient to graze a million of
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cattle. On the hill-tops overlooking the valley, live oak and pine grow in abundance; but

are much distorted and wind-shakeuj and generally unfit for building purposes.

This roadj which will be found traced on the map, was opened for the double pur2^ose of

communicating with my parties on the lower Rio Grandcj and of shortening the distance from

San Antonio to Chihuahua. The route followed by the merchant trains is by the way of El

Paso, a distance greater by 300 miles. It is possible a shorter route may be found, but our

explorations led us to believe this was the shortest one where a permanent supply of water

could be obtained.

Fort Davis has been established since our survey. There is now a constantly travelled road

connecting Fort Davis and Chihuahua, via Presidio del Norte.

Several other roads have been opened through this region—one other by myself, one by Colonel

Johnston, and one by Lieutenant Michler ; all having for their object a more direct commu-

nication with the lower Bio Bravo. A good wagon road is said to exist along the Comanche

trail, figured on the map, but this I doubt.

The area included in the southern bend forms of itself a distinct drainage, and is one of those

basins peculiar to the interior of the continent. It is called by the Mexicans the Bolson de

Mapimi, and its waters run into the Lake Jaqui, the rendezvous and stronghold of the

Comanches and Kioways^ who annually plunder Durango and the neighboring States of

Mexico. It is here they collect and divide the plunder, consisting of women, children^ and

animals. Here, also, they leave their rifles, depending alone upon the lance in their depre-

dations upon the Mexicans.

The immediate neighborhood of the Presidio del Norte, situated in the southern bend above

described, is very dry, owing, I think, in some measure, to the manner in which the mountains

recede from the valley at that point. The summer we passed there, clouds, discharging water

and electricity copiously, were almost daily seen following the ranges. of mountains, about ten

miles to the south, while not a drop fell upon the Presidio for some weeks. Indeed, so great

were the rains to the south, that the Conchos was swollen, and about the 10th of August the

whole valley of the Kio Bravo, below its junction, was inundated- This is said to occur

annually.

There is sometimes an overflow in June, from the melting of the snows at the head of the

Bio Bravo, and it is to these two overflows that the country is indebted for the little capacity it

possesses for agricultural pursuits. A narrow telt of alluvial soil is moistened, upon which

corn and vegetahles are raised.

For a description of the valley of the river from the Presidio del Norte to the caiion, where

the San Antonio and El Paso road first strikes it, I give an extract from th.e official report of
\

assistant von Hippel

:

,

" From Presidio del Norte to Vado de Piedras, a distance of twenty-four miles, the valley of

the Eio Bravo has a course from southeast to northwest, and is from three to four miles in width.

It is a good grazing country, and the soil is of easy cultivation. This valley is enclosed by hills

Mexican

Mex

Here are large cultivated fields, which are watered hy acequias, and yield abundant crops of

wheat and corn. The place takes its name from the rocky ford of the river opposite the town^

which is (juite shallow at the ordinary stage of the water.

Yol. I 12
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Here

mil Pilaris

was once a military colony, and^ from abundant signs still visible^ the smelting of silver ore was

carried on extensively. It has long been deserted^ and I could not learn from what mount-

ains in the vicinity the ore was procured. The river continues the same general course through

a valley, bounded by high ridges of mountains, for some eighteen miles, when it enters a large

canon of six miles in length. On emerging from this it changes its course to northwest, through

an open valley of eight miles in length, the bearing of which is north and south.

" Tt now iiasses between low hills for some eisrht miles, when it breaks throuo;h an immense

mountain ran<re, w^here its banks are of perpendicular rock, ot Irom

height. many m
possible^ except at a very high stage of water.

" One mile above the canon, on the American side, is a level plateau of rock, about one-half

mile square, near the centre of which are two warm springs, their cavities having a funnel-

shape, and of great depth. temperature about 180^ Fahrenheit.

From these springs the river continues a northwest course, through a narrow valley, for twenty-

four miles, to the caiion where the San Antonio road leaves it."

From the caiion up to El Paso, a distance of eighty or ninety miles, the valley of the river

will average from six to ten miles in width, and is, almost everywhere within the w^ater-level

of the river, capable of cultivation. On the American side, however, there is no settlement

9^

SocorrOj Texas,

military s

Imndred inhabitants each. From

; of sixty miles from the caiion. On the

Guadalupe and San Ignacio—of about five
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the river of thirty mileSj hut hj air-line of only twenty miles, is almost one contiimous

settlement of Mexicans and Puehlo Indians, with here and there an x\merican farmer or trader,

I estimate the whole population of the valley as follows

:

El Taso ^
;'

Franklin

Socorro , *

4,000

200

300

San Elceario 1,200

Guadalupe 800

San Ignacio 500

Total 7,000

I have included under the head of El Paso the Indian town of Sinecu, which is in the eastern

part of the settlement, and is stated to have been built by the aborigines^ before the occupation

of the country by the Spaniards.

There are some families of pure Spanish descent in this valley, but the population is generally

of a mixed character—a cross of the Indian and Spaniard. They are mostly engaged in agri-

culture and commerce. Before the ports on the lower Eio Bravo were opened, there was some-

times as much as two million dollars' worth of goods passed into the northern States of Mexico by

the vfaj of El Paso ; at present, I suppose there is not more than $500,000 or |1,000,000, and

of import about $70,000. The grapes, peaches, figs, melons, and the fruits generally of this

valley, are cf very superior quality. There are two descriptions of grapes—one white, the

other large and blue ; both are very luscious, having no trace of the musky taste of American

grapes, and in skilful hands make delicious wine and good brandy. When I first visited

New Mexico, in 184B, that whole country was supplied with wine and brandy from El

Paso. It is now mostly consumed in the country, or sent to Chihuahua. The wine as a^^

present made will not bear transportation, and as a general rule is but an imperfect tesK of

what the grape can produce. The__to\V3,_of_E^^

hands-o£sa:ny^^ The culture of the grape, and its product of wine, would be much

increased but for the difficulty of procuring vessels in which to place it for transportation. There

is no wood in that whole region from which casks can be manufactured, and there is not yet

sufiicient demand to authorize the erection of founderies for making glass bottles.

The meteorological table which I have given in the general sketch is not a fair exhibit of

the hygrometric character of this region ; that record was kept in the last year of the great

drought, which extended through 1849-'50-'51. In the succeeding years much more rain fell,

but I had no party stationary at any one point, and therefore the record of 1851 was given as

that which extended over the greatest space.

In the summer of 1852 the rains were frequent and copious. While occupied at the canon, in

the astronomical determination of that station, a deluge occurred which will long be remem-

bered by those present.

In the middle of the night of June 25, the sky was overcast and our labors at the observatory

obstructed. We had all retired to bed, when I was awakened by a roaring noise, which I

supposed to be wind, I called to Mr, Burns, whb was in charge of my zenith telescope, to

take the usual precautions against high wind. He answered that it was not wind, but water
;

adding, if we did not leave camp pretty soon we should all be drowned, I had made the

selection of my camp on a spot which I supposed secure from any possible inundation, but on
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stepping out of my Hankets^ found myself knee-deep in water, which was rapidly rising.

My first impulse was to seize the chronometer and note-books of the survey, and make for the

small eminence upon which the observatory was placed. Only^two persons were near enough

to assist me, Mr. Gardner and my cock, and neither of them could swim. As we advanced,

the water came up to the chin, and the. soft ground under foot gave way. It was with the

greatest difficulty we reached the hill with our precious load. The night was inky dark, but

I caused fires to be built, when all hands immediately went to work, and by the time day broke

we had secured nearly everything of value. The only public property lost was some belonging

to the escort^ composed of raw recruits, many of whom could not speak a word of English, and

who, in the absence of their commanding officer, took to the hills, and could not be brought

down till day-light. A tremendous rain on the adjacent mountain had fallen during the early

part of the night, and the accumulated waters finding insufiicient drainage, made for them-

selves a new channel, which unfortunately passed through our camp.

Throughout that whole region traces of the same kind of deluges can be found, where for

months and yeafs naf a particle of running water is ever seen. These traces receive the name

of arroyos, and I think may be taken generally as evidences of a country subject to long

droughts, only interrupted at long intervals by heavy falls of rain.

On a more recent visit to El Paso, in the summer of 1855, the rains were very frequent and

heavy. On one occasion several adobe houses were washed down, and, with few exceptions,

every house in the place was damaged and rendered leaky. This town, although built in the

sixteenth century, and possessing a very considerable trade, does not contain a single stone,

brick, or wooden building. The houses, of one story, are biiilt of adobe, (mud and straw,) and

the tops covered with tile, grass, or mud, supported by undressed cottonwood logs. They

resemble very much the ruins of the houses described in the oases of Syria, and particularly in

the dimensions of the rooms, which are accommodated to the rude carpentry ^of semi-civilized

nations. However long a room may be, it is never more than twenty or thirty feet wide, the

il?an of a stick of timber, without the aid of king-posts.

\

m
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CHAPTER VI.

SKETCH OF TEREITORY ACQUIRED BY TREATY OF DECEMBER 30

AREA.—HOW WATERED.—FACE OF THE COraTEY.—PLATAS.—TAILEYS ASD THEIK CAFACIXr FOE AGRICrLTTEE.—ABANDONED SETTtE-

MESTS. MINERAL WEALTH. PIMOS INDIANS.^—DESCRIPTION OF SKETCIIia.—VIEWS.

The territory acquired under the treaty of December 30, 1853, lies hetweea the parallels of
31° 20' and 33° 30', and between the meridians of 106° 30' and 104° of longitude measured from
Greenwich, and contains 26,185 square miles.

Its eastern part is hounded hj the Eio Bravo ; its northern by the Eio Gila. The interior

of the area is traversed by two rivers, which run northwest and empty into the Gila. These are

the San Pedro and the Santa Cruz.

A smaller rivulet, lying to the east of both of these, called the San Domingo, takes its rise

near the middle of the territory and runs in a northwest direction, emptying into the Gila. This

last named river, like the Santa Cruz, is of uncertain flow, and in dry seasons only stands in pools,

or is found running under ground, making it necessary for the traveller or grazier to dig for water.

There are numerous springs scattered ahout in the mountains which dot this area, but as they

do not usually occur in the levels or mesas, it is somewhat difficult to reach them*

.
The mountains which traverse this territory run mostly in the same general direction as the

river—that is so say, northwest and southeast. The most remarkable feature in the mountain
system of this region, is that the elevations are mostly isolated, and have received the local

designation of '' Lone Mountains,'' so that a traveller passing from the Rio Bravo to the Pimo
villages may, by deflecting slightly from a straight line, pass most of the way over a mesa, the

different planes of which vary but slightly in elevation, and are usually from 3,000 to 4,000
feet above the sea.

It is that peculiarity which gives this territory a leading interest as affording a practicable

passage for a nation^fl railway to the Pacific, and the facility of making a military road over

easy gradients to unite the posts in the valley of the Eio Bravo with those on the Gila and in

California.

These, levels, although usually covered with a luxuriant growth of nutritious grasses, are

mostly destitute of water ; hence, the traveller is now obliged to seek his road over a more rugged

md. These levels, however, are the recipientsmountains

of the drainage of the surrounding mountains, and

great depth below the surface.

South of the Picacho de los Mimbres the Rio Mimbres, whicl

mountains, disappears entirely in its course to the south, in a 1

to the eye of the distant observer the appearance of a meadow.

o

West

covered
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The playas are large flats where water accumulates, and salts deleterious to vegetation are dis-

engaged from the soil. They are not, however, very extensive, nor do they occur very often.

West of the 112th meridian, the soil becomes very sandy; the mountains of igneous rocks are

bare of vegetation, and as we approach the Gulf of California, except in the immediate beds of
F

the Gila and Colorado, the country becomes a hopeless desert—destitute alike of both water and

vegetation—and from the best information I can collect, this is the character of the eastern coast

of the Gulf of California as far down as the island of Tiburon, (almost to Mazatlan.) Of this

particular section the memoir of Lieutenant Michler, which follows this, will give a more
detailed description.

It is very possible the whole of the new territory, except the region of desert country referred

to above, may he brought under the influence of artesian wells and made productive
; but until

that is the case, agriculture must he confined to the beds of the river, where the land is helov7

the water-level. There are many tracts of tliis kind of surpassing richnesSj but of limited

extent, on the Eio Bravo^ on the Rio Gila, on the San Pedro, and on the Santa Cruz. Those
which are most conspicuous, and which are at present in a very advanced state of cultivation,

are the Mesilla Valley on the Eio Bravo, the Valleys of Tucson and Tomacacori on the Santa

Cruz, and the settlement of the Pimos on the Gila river.

Throughout the whole course of the San Pedro there are heautiful valleys susceptible of irriga-

tion, and capable of producing large crops of wheat, corn, cotton, and grapes ; and there
are on this river the remains of large settlements which have been destroyed by the hostile

Indians, the most conspicuous of which are the mining town of San Pedro and the town of San
Cruz Viejo. There are also to be found here, in the remains of spacious corrals, and in the
numerous wild cattle and horses which still are seen in this country, the evidences of its immense
'capacity as a grazing country.

Removed from the river-beds, at the base of the mountains, where perpetual springs are found,
are also to be seen the remains of large grazing establishments

; the most famous of which
is the ranch of San Bernardino, which falls half in the United States and half in Mexico. I
have been informed that this establishment was owned in Mexico, and when in its most flourish-
ing condition boasted as many as one hundred thousand head of cattle and horses. They have
been killed or run nffbv tlip Tnf1i*Qr.a onri +i^« <,».r.„;^„„ t,„:ij: -i»_ j i n . -. . •,

sufficie

LzTnf-fariar-a^ nowjwashed nearly level with the earth.

aix JJous advantages for the raising

mildnes?^i;h«-winter8. and its

m

MnOIEAL WEALTH.

Retammg a vivid recollection of the constantly threatened desertion of our work in California,
and the inconveniences which sometimes actually occurred, growing out of the gold mania which
raged there m 1849, just as we 'were commencing to run the line, I kept the search for gold and
other precious metals as much out of view as possible, scarcely allowing it to be the subject of
conversation, much less of actual search ; for I well kn^w if this mania was once to seize my
party, it would be attended with the worst consequences ; consequently, our investigations into the

precious metals. We everywhere saw the remains of mining

teemin
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Spaniards^ and more recently by the Mexicans. At this moment several companies from California

are prospecting with success, and one company is working a mine in the Sierra del Ajo, west of

Tucson. There are the remains of mines in the Mimbres mountains, rich in copper and gold;

in the San Pedro mountains^ between the San Pedro and Santa Cruz rivers, and on the Santa

Cruz river a few miles north of the boundary, there are the remains of a mill for crushing gold

q[uartz. These came under my own observation ; and we had many reports of mines to the

north, and invitations to visit them, which it was inconvenient to accept. We had what I consider

authentic accounts of silver being found in plcicers in the Ajo mountains a little north of the

line ; although I have never before heard or read of silver being found in placers. I was in-

formed upon authority which I could not permit myself to doubt, that a solid lump of virgin

silver had been picked up in that region weighing eighteen ounces. Gold had been found in

placers in the new territory in small c[uantities, in the Mimbres mountains, in the Chirrlcahui,

and in the hills bordering the Santa Cruz river, between the boundary and the Calabasas ranch
;

and quite a rich placer is found in the mountains to the south of the line near Cocospera. Argen-

tiferous galena, iron ore and meteoric iron are found in several localities. The analysis of Dr.

Easter which is appended to this report will give the values of such of the metals as are collected*

I hope nothing I may say will induce persons to run off in unprofitable searches in these

distant and unprotected regions. To guard against this it may be well to state, the country is

now full oi jprospectershovQ. California, who will undoubtedly discover anything worth knowing.

There are causes which must operate against the speedy development of the mineral wealth of

this country, no matter how rich it may prove. One is the hostility of the Indians, which

makes it unsafe for parties of less than fifteen or twenty to traverse the country
; another is its

remoteness from navigation and the scarcity of water.

There are wathin this territory four settlements ; one the Mesilla Valley settlement, containing

about fifteen hundred inhabitants of the mixed Spanish and Indian races, all engaged in the

pursuit of agriculture.

At Tucson there is a settlement consisting of about seventy families, engaged in the same

way. South of Tucson there is a small settlement at San Xavier of semi-civilized Indians, called

Papagos ; and further on, at Tomacacori, a small settlement of Germans.

San Xavier was once a Jesuit mission^ and there remains in a very good state of preservation

a large and handsome church.

The most considerable and interesting settlement in the new territory is composed of a con-

federacy of semi-civilized Indians, the Pimos and Coco Maricopas. Their population is variously

estimated at from five to ten thousand. The military commandant at Santa Cruz estimated the

number of warriors which they could muster at two thousand. They are located on the Gila

river, and form the most efficient barrier for the people of Sonora against the incursions^ of the

savages who inhabit the mountains to the north of the G-ila, and who sometimes extend their

incursions as for south as Hermosilla, in the State of Sonora.

I became acquainted with these people in 1846, and in another work eulogized their advanced

state of civilization, their proficiency in agriculture and the art of war, and their moralitj.

While at Los Nogales, our last astronomical station near the lllth meridian of longitude, a

delegation^ consisting of the chiefs and head-men, visited my camp, nearly two hundred miles

distant from their homes, to consult as to the effect upon them and their interests of the treaty

with Mexico, by which they were transferred to the jurisdiction of the United States. I give

below a copy of the statement made at the meeting, where it will be seen I said all in my power
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to silence their apprehensions. They have undoubtedly a just claim to their lands^ and if dis-

l)ossessed will make a war on the frontier of a very serious character,

I hope the suhject will soon attract the attention of Congress, as it has done that of the Ex-

ecutive, and that some legislation will be effected securing these people in their rights. They
have always been kind and hospitable to emigrants passing from the old United States to Cali-

fornia, supplying them freely, and at moderate prices, with wheat, corn, melons, and cotton

blankets of their own manufacture.

Camp at Los Nogales, June 29, 1855.

Capt. Antonio Azul, head chief of the Pimos
; Capt. Francisco Luke, Coco Maricopa chief;

Capt. Mahai, Coco Maricopa chief; Capt. Shalan, a chief of Gila Pimos ; Capt. Ojo de Burro,

war-chief of Pimos
; Capt. Tabaquero, a chief of GriLa Pirn

of Gila Pimos ; Capt. Jose Victoriano Lucas, head chiei

Antonio, chief of San Xavier Pimos. have this dav visitpd

. La Boca de Queja, a chief

Xavier Pimos ; Capt. Jose

my camp for the purpose of ascer-

taining in what manner the cession of the territory, under the treaty with Mexico, will affect

their rights and interests. I have informed them that, by the terms of the treaty, all the rights
that they possessed under Mexico are guarantied to them by the United States

; a title to

lands that was good under the Mexican government is good under the United States govern-
ment. mon
ties of the United States would come into the ceded territory and relieve the Mexican authorities

;

until that time, they must obey the Mexican authorities, and co-operate with them, as they
have done heretofore, in defending the territory against the savage Apaches.

I have examined the testimonials given by numerous American emigrants to Azul and his
captains, bearing testimony to the kindness and hospitality of himself, and the Pimo and Coco
Maricopa Indians generally. I can myself bear testimony to the truth of these statements. I
therefore call upon all good American citizens to respect the authoritv of Azul and his chiefs.

E

Axio^'io Azul, alias Che-t-a-ca-moose.

JTrancisco Luke, " See-cool-mat-hais.

Malai.

ShALAN, << Kl-MAH.
L

OjodeBuhro, - « Wah-la-whoop-ka.
Tabaquero, " Yir-ah-ka-ta.

La Boca de Queja, « Ki-ho-chin-Ko.

Jose Yictoriano Lucas.

Jose Axtoxio.

S. Commissioner
J
Major

'^T -.

I furnished the head-chief a copy of this paper and gave him for distribution among his
subalterns, some silver dollars, and all the blankets and cloths which could be spared from our
camp.

Weyss. These v.ews commence at the point where the boundary line leaves the Eio Bravo, andermma e at the lUth meridian of longitude. They were taken to perpetuate the evideneea of
tte location 0. the boundary, in the event of the Indians removing the monuments ' -
tne ground. They give also a verv o-ond ido» nf ti,o * i._
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NOTES TO ACCOMPANY SKETCHES, (viEWS ALONG THE BOUNDARY LINE ON PARALLEL 31° 4V AND 31° 20'

NORTH latitude); BY JOHN E. WEYSS, FROM STARTING POINT ON THE RIO BRAVO TO IUtH MERIDIAN

OF LONGITUDE. '

Sketch No. 1 presents a view of tlie initial point on tlie Rio Grande, the observer looking west

along tlie line, parallel 31° 47' N. The flag iadicates the point where the line crosses the

mountain known as the "-'^Muleras/' Directly west of this mountain, thelinecrossesa very sandy

valley, supposed to be a former bed of the Rio Grande, and strikes the table land (some 200 feet

above the river) about three miles from the initial point. Here sketches Nos. 2 and 3 were

taken, looking respectively east and west.

Sketch No. 2 is a back view, looking towards the initial point, again showing where the line

crosses the Muleras mountain^ and also, in the back-ground, the mountains near Franklin, east

of the river.

Sketch No. 3 is a view taken at the same point as No. 2 ; that is, where the line first strikes

the table-land, but in the direction of the line westward. The line here leads over an apparently

endless level table-land, which is very sandy and generally without grass, but thickly covered

with clumps of bushes and small sand-hills four or five feet high. On the horizon, exactly in the

line, is visible the top of an isolated mountain, serving beautifully as a natural monument. The

mountains seen on the ri^ht hand are the ^'Sierra del Potrillo/'

No

sketch No. 3. By this view, the observer looks east along the line towards the initial point. The

volcanic mountain range on the left of the flag is called ^^ Sierra Seca.*' The two mountains

behind this Sierra are the topmost peaks of the Sierra del Potrillo, represented in sketch No. 3.

The Sierra, quite on the back-ground, shows the mountains near Franklin, and those on the

right of the flag are the mountains near El Paso.

Sketch No. 5 is a near view of the Monument mountain before mentioned, on which is shown,

by the flag, the exact point struck by the boundary line. This view was taken from a point west

of this mountain, and about a mile from it.

Sketch No. 6 is a view also taken near, and from the west side of Monument mountain, but

lookino" westward along the line. At this mountain the table-land ceases, and the line passes

over a series of hills for about 2.5 miles, the highest of which is not more than 300 feet, with

60 gentle an ascent as to be easily crossed with loaded wagons. Passing these hills^ the line leads

into a broad valley, bounded on the west by the Sierra del Carrizalillo. About a mile from the

foot of these hills the sand begins to disappear, and fertile soil takes its place. The pasturage of

this valley was everywhere luxuriant ; and in its lowest part, nearly midway between Monument

mountain and the Sierra del Carrizalillo, about one mile south of the boundary line, are the ^^ ojos

adjuntos," the first permanent water near the line west of the Kio Grande, and about sixty-four

miles from the initial point. The *' ojos adjuntos " are a series of lagoons formed by many springs,

of which fifteen were counted, all aifording clear water. They are connected, and all together

present a sheet of water from one and a half to two miles long, by from one-third to one-half

mile broad, and four to five feet deep ; their direction is north and south. The most northern

springs, as also the lagoons which they form, are some four or five feet higher than the surrounding

prairie. It is possible that these springs are but the re-appearance of the Kio Mimbres. Fine

grama grass surround these lagoons and springs, but no bushes. From the '^ ojos adjuntos " to

Vol. I 13
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the foot of the Carrizalillo hills, there is a gentle ascent of the prairie. In the prolongation of

the line towards this last named Sierra, it passes six miles south of the '' Sierra del Tabaco," and •

north of, but very near, two small isolated hills, where the magnetic needle underwent a varia-

tion of 2° 30'
; the needle was affected by this magnetic influence at the distance of three miles,

on each side of these hills. The mountains on the left of the flag in this view, are the Sierra

de la Boca Grande
;
those directly on the back-ground, the Sierra del Carrizalillo, where the line

crosses
;
and those on the right hand belong to the Sierra del Tabaco.

No. 7 It leads

marked bv a monument

up a steep valley across these hills, through an open valley, into another series of hills, where
the parallel 31° AT terminates. This termination is

is given in sketch Xo. 8.

Sketch No. 8.—From this point southward the meridians connecting the parallels 31
and 31° 20' constitute the boundary line. This sketch gives a view
point of line on parallel 31° 47', and not along the line.

Sketch No. 9 represents a view of the line, on the meridian, from

o 47

terminal

terminal point on parallel 31° 47'.

No
The flag marks the direction across the hills.

- - . This view is

south along the meridian. The high mountains on the left are the Sierra de la Boca Grande. The
distant hill ranges beyond the plain, and covered by the flag are the hills on which is erected
the monument marking the beginning of the boundary on parallel 31^ 20'. The hills on the
right hand belong to those adjoining - Ojo del Perro." The boundary line here runs through
a large valley or plain

;
the Sierra de la Boca Grande lying on the east, and the Sierra de la Hacha,

and that of Ojo del Perro, on the west. Nearly in the middle of this valley, and about 172 miles
east of the boundary line, are situated the Ojos de los Mosquitos, five in number, which, though
furnishmg an abundant supply of clear water, soon sink below the surface. The pasturage

generally sandy, and many spots are
destitute of vegetation.

bushes abound.

of tliis valley is good in some places ; but the soil

As the mountains are approached, the soil becomes gravelly and

^

Sketch No. 11 presents a view of the hills on which is located the monument marking the
initial pomt of the line on parallel 31° 20'. The view looks south along the meridian, and
the tiag marks the spot where the monument is erected.

Sketch
merid The

rocky bluffs on the left are a part of the mountains near Ojo del Perro. Further on, and in

Hach
hill ranges on which terminates the line on parallel 31° 47'. .

Sketch No. 13 is taken from the same
.

point as No. 12, but looks west along the parallel 31°
20 .

All the hills here represented belong to the Sierra del Ojo del Perro. The spring giving

mountain
oIS about seven miles west of the monument, and north of the flag one and I half

.» . 1 ^Zl^
'' ' "'T

*'''''° ^""^ **""= ^^''' "^"'^'"^ ^y *« fl^S !° sketch No. 13, looking
eastward. The range behind the flag embraces the hill on which is located the monument, as

t;°r t ?° ;•
'"»™*-" ---S^ -the back-ground ou tho left is Sierra d; la

J3oca Urande. From this flflo- xvocf^nvri +i.^ t.^,,«.i.^.. i- '

milesrAiin;i*i.;n« Jr. .
"^ -^i^o xKjx ct itjvv mues over a series oiM V L r ; . ,""T^ " "'''^ ™"'^' ''''^'' *'" '^'S'' «'"™ ^<^ San Luis. The soil ofth,s valley rs l.ght and sandy, except in the middle it is covered with grass and other vegetation.
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It contains a large prairie-dog town, and, constituting the receptacle of an extensive drainage,
would be passed with much difficulty during the rainy season. A series of springs were dis-
covered near the middle of the valley, and about one mile south of the line. They form
a little creek, but are lost in the sand in a run of less than two miles.

Sketch No. 15.—A near view of the San Luis mountains where they are crossed by the
line

;
sketched from the intersection of the line and the road leading from Janos to Santa

Cruz.

No

The

16.—This view is sketched from the monument near San Luis springs, looking
eastward. The flag shows where the line crosses the mountain.

Sketch No. 17 is taken from the same point as No. 16, but in the opposite direction,

top of the mountain on the back-ground, directly over the monument, is the first over which
the line runs near the Gruadalupe Pass.

Sketch No. 18 is a near view of the mountain whose top rests on the horizon in sketch No.
17. The flag indicates where it is struck by the line.

No
No. 18.

No 20 is drawn from the point indicated by flag in No. 19. It looks westward and
the single peak in the back-ground belongs to the mountain ridge west of San Bernardino •

and the sierras still further off are the San Jose and Espinola, on the left and rio-ht

respectively.

No
through the Guadalupe Pass.

o
r

where the line crosses the road

No
along the boundary, and giving a nearer view of the peak seen from the GuadaluiDe canon
and represented in sketch No. 20.

Sketch No. 23.^—A hack view taken from the same point as JSTo, 22, hut looking- eastward
towards the Guadalupe canon.

Sketch No. 24,—In this the observer again looks west, and is shown where the line crosses

the first mountain-ridge west of San Bernardino. The mountain on the left of the flao- is

the peak referred to in sketches Nos. 20 and 22.

Sketch No. 25,—This view is sketched from the point indicated by the fla<^ in Sketch No.

24. The high mountain on the left fore-ground represents the before-mentioned peak. The
high sierra in the back-ground on the flag is the San Jose ; that on the right the Sierra de

Espinola. Eain-water was found at the foot of the hill where the flag stands, and was the

onlj water near the line between San Bernardino and Rio San Pedro, a distance of fifty-five

miles. The Bio San Pedro flows along the eastern base of the Sierra de Espinola.

Sketch No. 26 is a view taken at the foot of the hill on which the flag stands in sketch No.

25 ; it looks west along the parallel. From this hill, as far as the banks of the Rio San Pedro

the line runs over a rolling prairie of a light, sandy soil, sometimes covered with bushes, some-

times bare, and fine patches of pasturage occurring here and there.

Sketch No. 27.—View looking west alontr the line from from flag-stafi" in sketch No. 26.Q ,,V-K.« «,^w^Q .*.v. ****^ **v..^ ^.v..^ ^^^

Sketch No. 28.—Sketched from flag in view No. 27, also looking westward. The mountains

on the left edge of which the flag rests, and marks the line, are the Sierra de Espinola.

Sketch No. 29.—This view looks westward, and is taken on the east bank of the Rio San

Pedro, where it is crossed by the line. At this point, approaching from the east, the traveller
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f Its bed is
marked bj trees and bushes, but it is some sixty or one hundred feet below the prairie, and the
descent is made bj a succession of terraces. Though affording no very great quantity of water,
this river is backed up into a series of large pools by beaver-dams, and is full of fishes. West
of the river there are no steep banks or terraces, the prairie presenting a gentle ascent. Here
again the flag represents where the line touches the Sierra de Espinola. The mountains

Cruz
iVb. 30 is taken from the monument situated north of Santa

showing the flag on Sierra de Espinola.

No monument
in the right-hand corner of the back- ground are the Santa Rita.

mountains

No. 32 This is a view near Los Nogales, and shows where the line crosses the
It looks south from the monument. The mountains in

road leading from Tucson to Imuris.

the back-ground are called the Sierra del Pajarito.

•
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CHAPTER VII.

FROM THE 111th MERIDIAN OF LONGITUDE TO THE PACIFIC OCEAN.

REPORT OF LIEUT. MICHLER

rOET Tr3IA.—COtORADO A^D GILA.—SLOUGHS OU AEBOYOS.—SITE OF AN OLD PRESIDIO.—BOrxt)AKT Li^'E.—SAND BELT.— DESERT

PANORAMA OF MOUNTAIN RANGES.—MIRAGE.—BOTTOM lAND AND VEGETATION.—EARTHQUAKES AND MtD tOLCANOES.—CLIMATE

DUST STORMS.—INDIANS.—INITIAL POINT ON THE COLORADO. —TINAJAS ALTAS.—TULE.—SALADO.—AGUA Dt'LCE.—QLITOBAQUITA.

CAREZA PRIETA.—SONOYTA.—KOAD ALONG THE GILA,—MARTCOPAS.—PIMOS.—TUCSON.— SAN JAVIER.—TUBAC,—TOMOCACORI.

EOPORI.—ARIBACA.—SIEBRAS ALONG THE AZIMUTH LINE.—PAPAGOS. " TIERRA CALIOTE*' OF SONORA.—SANTA MONICA.—SANTA
ISABEL.—HEIGHT AND ABRUPTNESS OF MOUNTAIN RIDGES.—EASTERN SLOPE.—COLORADO DESERT,—NEW RIVER.—DISTANCES.

Office Ujs^ited States and Mexica^^ Bouxdary Survey,
r

IVashington^ July 29, 1856.

Sir : The following extract is taken from your orders to me, dated Washington, D. C, August

29, 1854 :
*^ You are charged with the important service of running that part of the boundary

line between the United States and Mexico which comtnences on the Colorado river, twenty

English miles below or south of the junction of that river and the Gila, until you meet the

party running the line under my immediate direction, from El Paso westward."

Having complied with your instructions, I now have the honor to submit to you a report of

the manner in which the work has been executed, and describe that portion of the country to

which our duty particularly confined us, atid the Indian tribes frequenting the immediate neigh-

borhood of the line.

Sailing from New York on September 20, 1S54, myself and assistants proceeded, via Aspin-

wall, Panama and San Francisco, to San Diego. All necessary instruments having been pro-

vided before leaving tlie eastern cities^ preparations for the transportation, subsistence, and

organization of a party occupied my attention in the last named jjlaces. These completed, we

left San Diego on the 16th of November, for Fort Yuma, which place was reached, after journey-

ing over mountains and deserts, on the 9th of December. This road, the most difficult I have

ever travelled for heavily-loaded wagons, has been already spoken of in your military reconnois-

sances in New Mexico and California, and a further description would be unnecessary. Its dis-

tance, measured with a viametcr, is 21 T miles.

On the right bank of the Colorado, and in a bend opposite the mouth of the Gila, rises up a

low irregular hill, from seventy to eighty feet in height ; on the water-side there is a perpendi-

cular cliff; the other sides are less steep, but equally rugged. This hill is of Plutonic origin,

and presents a bleak, dreary appearance. The surface is covered with sharp, volcanic rocks,

cutting like glass under the tread, and is destitute of every form of vegetation, except the

euphorbia, a rank poison, and used by the Indians as an antidote against the bite of the rattle-

Bnake. Such is the site of the military post of Fort Yuma. This hill, cleft by the Colorado at
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its junction with the Gila, and extending a short distance, unites with a larger mass of the same

formation. A mile further south is another isolated hill, about 250 feet high, called Sierra

Prieta, with its base imbedded in the white sands of the desert. These hills were once one and
the same

;

(their

27

being still traceable,) and both uniting on the west. By some freak in the laws of nature, an
eruption in the bowels of the earth caused an upheaving of this whole section of country, and
changed the beds of these rivers : the one now runs due south, and the other due north, before

uniting. Their currents act on the same line and are diametrically opposed, and as the waters

meet, neither willing to yield, they open a passage through the highest part of the hill, turning
at right angles to their original courses and flowing towards the west. The cleft thus made is

about 240 feet in width. The Colorado furnishes more than two-thirds of the water. At an
average stage at the junction, the quantity discharged per second was found, from a mean of
several experiments, to be 6,249 cubic feet, and the velocity three feet per second. At the
same point the depth of the channel is about eighteen feet. It then widens, and becomes more
shallow. By daily observations with the barometer, the level of the rivers at their confluence

it above that of the sea at San Diego. The Colorado, as its name signifies,

is of a reddish color, and carries down immense quantities of sand and mud. The water is sweet,
and excellent for drinking, but does not bear keeping long, as it soon putrifies. The Gila is

clearer, and its temperature warmer, but somewhat brackish in its taste, owing to the large
quantity of earthy salts held in solution.

For twenty miles above the post the Colorado spreads out into a wide and low sheet of
water

;
but above that point, to the entrance of the Great Carion, it becomes more narrow and

deep. An expedition under Major Heintzelman ascended this river in boats in September, 1852.
Another is contemplated, when it is the purpose to carry a steamboat up as far as possible, pro-
vided the government will render some assistance by an appropriation sufficiently large to
msure the safety of the boat. The belief is entertained and strongly advocated, that the Colorado
will be the means of supplying the Mormon territory, instead of the great extent of land
transportation now used for that purpose. Its head-waters approach the large settlements in
Utah, and^may^one^ day become the means of bearing away the produce and stock of these

"^^®*' ^^i'^ *^^i» i^ea prominent in the minds of speculators, a city on
paper, bearing the name of -' Colorado City," has already been surveyed, the streets and blocks
marked out, and many of them sold. It is situated on the left bank, opposite Fort
From the description given me of the Great Canon, it must resemble in appearance and

character those along the Rio Bravo del Norte, upon which I have already reported
The Colorado is said to have but few tributaries ; the Gila has several, emptying in above

and below the Pimos villages. The annual rise in both rivers usually takes place in the
months of May and June, sometimes as late as July, and is caused by the melting of the
snows in the mountains near their head-waters

; the freshets are not of long duration. Frequently
the one stream will be up and the other down. The Gila becomes so low that a sand-bar forms
at Its mouth during the summer, and at no time does it supply much water. The Colorado, on
the contrary 18 navigable for small steamers, drawing two and two and a half feet water, as high
up as h ort Yuma. Sailing-vessels take stores from the Pacific through the Gulf of California,

^

Yuma

mouth
and there discharge their cargoes upoa the river steamers

; the latter then transport them
ninety miles to the uinpfinn ^tv.^ t,^^.^.,* „^„i^- ^ • . _

^ninety miles to the junction contract price per ton bein
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the boat carrying from fifty to sixty tons. This is a great saving, as the cost of transportation

of stores by trains across the desert is enormous. The navigation is pretty good, but, like all

streams of the same nature, the channel frequently changes, owing to the shifting sands and the

instability of its banks. The nature of the latter varies ; thirty miles above the junction, the

river is walled in by mountains throughout nearly its whole extent ; and fifteen miles lower down,

it passes for a short distance through the Santa Isabel range. From there to tlie salt marshes near

the mouth, except at the junction with the Gila^ the banks are alluvial, caving in and shifting

with every rise and fall ] they become very low and flat, and are overflowed for miles during

spring tides ; a heavy Jore then rushes in, swell upon swell, and renders it very dangerous for

small boats. The tides ascend for thirty-seven miles. The lowest depth of the channel is three

feet, its mean or average stage of water six, and its highest about twenty feet. During very

high freshets the water flows back for many miles through the arroyos or slouglis whicli intersect

the country : large lagunas or lakes are thus formed, such as the ^^Big Lagana," and ^*New

River" or ^^ Providence creek,'' found on the road from San Diego, and also TTardy's false

Colorado ; these remain filled for a long time—some nearly the entire year. Whenever they

occur a broad slough, north and west of the post, is filled, and completely isolates it from the

main land, communication being had only by means of boats.

There are only three kinds of fish^ that are at all palatable, caught in the Colorado—the

hump-back, trout, and buifalo—all very soft and of a muddy flavor, full of small bones and of

most inferior (quality.

Fort Yuma is well located for defence against the Indians ; the only point (Sierra Pricta)

commanding it is beyond the reach of arrows. It afi'ords a distant and fine view of the sur-

rounding country. In the very interesting report of Major Heintzelman, made to the com-

manding general of the Pacific department, in July, 1853, he says: *^ The post is on the site of a

Presidio established about seventy-seven years ago by the Spaniards. Padre Pedro Garces came

out here with a San Gabriel Indian, and reported this a favorable position for a mission. The

next year he and Padre Kino came out with troops and established a mission at the junction,

and Jose Maria Ortegas, son of Don Francisco Ortegas, captain and commandante of the expe-

dition of the discoverers of Alta California, founded the Presidio. The position is described

between the sierras of San Pedro and San Pablo. A little east of north from here, forty-five miles,

on the top of a ridge of barren mountains, is a detached rock, several hundred feet high, resem-

bling a dome, which may have given it the name of St. Peter; and in a direction west of north,

about eighteen miles distant, on another range of mountains, rises a solitary rock, five hundred

feet high, which we have called Chimney Peak, and which must have borne the other name."

Our camp lay opposite the military post, on the left bank of the Colorado, between the

Plutonic ridge on the east, and a low^ range of sand and gravel hills, called the Yuma hills, on

the west ; these latter end abruptly at the water's edge, no trace of them being seen on the

opposite side, and extend south to the base of the Sierra Prieta. They were interesting from

the beautiful specimens of quartz found upon them, among which were fortification and moss

agates, chalcedony, jasper, and opals, and various fine pieces of petrifactions of mezquite, cotton-

w^ood, and indigenous plants, and one of palm-wood. Seven miles and a half by the river, below

the post, is another high, prominent, and isolated hill, called Pilot Knob, similar in general

appearance and formation to those spoken of. The boundary line from the initial point on the

Pacific ocean runs tan

the Colorado, a short distance below the south ferry. An iron monument formerly marked .the

i
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line near this place, on a liigli knoll; but has been broken into a thousand pieces by the Indians
;

its locality, however, is well defined. From this point of intersection the boundary follows

down the middle of the stream to a point 20 English miles, in a straight line, below the junction

of the Gila and Colorado.

Kear Pilot Knob, a large belt of white, glistening sand encroaches upon the river to within a

short distance of its right bank ; it is fifteen miles long by five wide, and about forty feet high
;

from its gradual approachment, it threatens to dislodge the river and efiiice its present bed. Twelve

miles above the junction, a spur of the *' Sierra de la Gila," a mass of sharp, angular, igneous

rocks, thrown together in the most incongruous shapes, sets into the Eio Gila ; its bearing is

northwest and southeast, and it extends as far as the eye can see. From the base of this mount-

ain, along its whole length, extends out towards the Gila and Colorado a level plain of gravel

and sand, in breadth from twenty to fifty miles, and stretching far south until it mingles with the

hillocks of white sand which define the eastern shore, along the Gulf of California. It limits

the bottom-lands, sometimes touching the river, as at Ogden's landing, and again recedes,

leaving a fertile tract of several miles in width. The latter is frOm two to ten feet above

the surface of the water, and the former rises in bluff banks from twenty to forty feet in height.

The plain is a perfect desert, marked by an entire absence of water, and destitute of vegetation,

save some few sickly plants : the Larrea Mexicana and the Fouquiera, the natural growth of

such barren localities, only add to the gloomy sensation produced by the scorched sterility

spread out to view, with jagged ridges of hills lying in the back-ground. The bottom-

land on the right bank of the Colorado is bounded by a similar plain, which extends south to

the base of the mountains of Lower California. This whole country is truly a desolate region
;

rich, however, in geological and mineralogical material.

Standing on the top of the Sierra Prieta, you have a magnificent panorama of the high peaks,

rugged sides, and angular outlines of the mountain ranges which encircle you. From this

point, looking westward and following the points of the compass round towards the north, your

eye first rests upon Avie Quah-la-Altwa, (Avie signifying mountain, in the Indian tongue,) or

Pilot Knob, as known to emigrants ; a little further on, Avie A-re-iia Hampan, connecting with

the low ranges of white sand-hills already spoken of; then Avie Qui-a-sa viilo ; to the northwest

a light and a dark range, Avie Qui-a-sa and Avie Haz-e-nas ; afterwards Avie Sut-ma-mou-ra

all isolated ridges. Ranging across the north is Avie Mil-li-ket, its highest peak called by the

American.s "Chimney Peak," and by the old Jesuits ''San Pablo." The Indian name is in

honor of a learned and wise chief, who became a deity after his death. He occupies a large

cavern in the mountains, the entrance to which is guarded by a raccoon, a pet during his stay

upon earth ; the path which leads from the cave to the river bank is said to be distinctly marked

by his foot-prints. He seems to enjoy long intervals of sleep, and when aroused from his slum-

bers by the wickedness of his worshippers, he is believed to change his position, and the act of

rolling over causes the rumbling earthquakes which are frequently felt throughout this section

of country. During the last shock experienced there, it is reported that a large piece of the peak

of Mil-li-ket, solid rock as it is, was broken off, and rolled into the plain beneath. The Indians,

considering it a pan of their religious duty, make regular visits to the spot, like Mahomedans to the

shrine of Mahomet. To the east of Mil-li-ket is another remarkable-looking peak, called Pin-chie,

the allegorical allusion scarcely bearing mention; the two are almost in juxtaposition. Avie

Mil-li-ket is quite an extended range, and is about twenty-four or five miles nortli of Fort Yuma.
To the northeast, and about forty-five miles distant, is Avie Tok-a-va or Dome mountain, or

*•
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Sierra de San Pedro, a solid rock many feet in height, and resembling the dome of a cathedral.

Some god is supposed to inhahlt this range. Near it is a second peak, called the '' broken dome."

To the east, and extending south, are Cone mountain, of the Santa Isabel range, and the Sierra

de la Gila ; Antelope peak is the principal one of the latter. To tlie soutlieast, mountain after

mountain rises up ; to the south, those of Lower California are plainly visible, so high that

snow envelopes their tops ; and when the southwest winds blow, they are more chilly than those

from the north, bearing along with them the cold air of the snow-clad peaks. From a distance

these mountain ranges look rugged in the extreme, although here and there, as you watch the

play of the sun, you see reflected back perpendicular walls of smooth, white rock.

The atmosphere is so clear that you are able to see at long distances. In the morning a

beautiful sight is afforded by the mirage. It has the effect, apparently, of raising tlie mountains

and bringing them more plainly to view, and many are the fantastic and peculiar shapes that

are represented.

We turn from this barren view and look with pleasure upon the bright green foliage which

marks the course of the Colorado. The river-bottom, varying in width, is generally brond and

feitile—an alluvial deposite, covered with a thick growth of timber. Large cotton-wood trees,

different varieties of willow thickly matted together, and impenetrable thickets of arrow and

grease-wood, grow near the river ; further back the mezquite of two kinds—the flat-pod and

the screw-bean—thrive and flourish. The bottom is intersected by innumerable lagoons and

sloughs, which during the annual rises fill to overflowing, and irrigate the soil. The earth is

consequently impregnated with the salts of potash, magnesia, and soda, which are held in

solution by the water. No vegetation will grow beyond the influence of these overflows, and

when a white efflorescence appears upon the surface of the ground it is useless to plant, as

nothing edible for man or beast will grow there.

The delta of the Colorado and Gila is below high-water mark, and is subjected to overflows.

The soil is a mixture of clay and sand. There are some few varieties of grass very scatteringly

distributed. The distance from Fort Yuma to the mouth of the Colorado is about one hundred

and sixty miles. The whole of the country strongly resembles the Rio Bravo del Norte in the

general appearance of its vegetable forms ;
varieties of cacti, the maguey plant, Larrea Mexicana,

and the fouquiera, are all found here. Although both regions are probably of the same geological

structure, they are not equal in richness, that upon the Rio Grande being the most fertile. To

add to the interest of this section of our land, we find it is subject to earthquakes, by which it is

sometimes depressed and sometimes elevated. To quote from a very interesting account given by

Major Heintzelman of a visit made to the scene in November, 1852, he says
:
" The low ground was

full of cracks, from many of which there gushed forth sulphurous water, mud, and sand. At

the time, great changes were made in the river-bed. The earthquake appears to have been

occasioned by an accumulation of gases and steam in the caverns of the earth. The elasticity

of these forced an escape through a pond forty-five miles below, on the desert between the river

and coast mountains, the repeated escapes causing rumbling and shocks. It is an old orifice,

that has been closed several years, so that the first effort occasioned the most violent explosion.

The steam
This

appearing above the tops of the mountains like a white cloud, and gradually disappeared,

was repeated several times, but on a much smaller scale."
^

When theMajor visited the place three months later, " these jets took place at irregular intervals

of fifteen or twenty minutes, and had a beautiful effect as they rose, mingled with the black

Vol. I 14
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water and mud of the ponds. The temperature in the principal pond was 118°, and. in a

smaller one 135*^. One of the mud-holes from which gas escaped was 170°. The air was filled

with sulphuretted hydrogen, and in the crevices were heautiful yellow crystals of sulphur.

The ground was covered with a white efflorescence, tinged with red and yellow."

The climate of this region is in accordance with everything else relating to it. Encamped
there during the three winter months, we found the weather generally mild, although the

changes in temperature were very great ; the thermometer during part of this time as high as

90^ Tahrenheit, and then as low as 30*^. The days were sometimes uncomfortahly warm, and the

nights intensely cold. Living and sleeping in tents all the time, we seldom had occasion to

have a camp-fire except at early dawn. Owing to the clearness of the skies, the radiation is

extremely rapid^ and ice forms ([uickly.

Having returned the following August to Fort Yuma, the thermometer in the shade at the

post was found to "be 116° Fahrenheit, and over 120° in the shade along the river. The heat,

commencing to he excessive in May, hecomes almost unendurahle in the months of June, July,

and August. Even in winter the sun is so hot, and the direct as well as reflected light

upon the sand-plains so dazzling, that, excepting a couple of hours after dayhreak and an hour
"before sunset, it is only possible to see objects through the hest instrumental telescopes in the

most distorted shapes—a thin white pole appearing as a tall column of the whitest fleece.

In this helt of country rain seldom falls
; in the distance dark clouds may he seen hanging

over the California and Sonoranian mountains, hut they seldom visit the intermediate localities.

Durinsr the wholo nf otip vpar thfiv hnri Imf iwr\ innlioo r^f t-oTt^ a ft«^ ^ ;„„i „ /• j jl. m
some passing cloud fell in the two winter months, December and January, and in the following
February .07 of an inch. The coast rains take place during the winter ; and the rainy season
in Sonera, the Mexican state south of the boundary line, in the months of July, August, and
September. Spring, in the intermediate section, puts forth its thick green foliage in February,
without any rains to refresh and cool the parched ground.

Instead of storms of rain during the winter and spring, they have those of dust and sand.
These are caused by high and strong winds sweeping over the desert plains, coming princi-
pally from the northwest, raising and carrying before them, like mist, clouds of pulverized sand
and dust, lou can watch them in their progress as they approach for hours beforehand, and
when they reach you the dust penetrates into every crevice, the finest silk not being impervious
to It. Ihcy last generally a day

; sometimes three. The winds blow up quickly and violently,
and It IS useless to attempt to work with nice instruments. These dust-storms were our great
drawbacks as it was impossible to see many feet distant, and then only at the risk of being
blmded. The gusts of wind which produce this unpleasant effect in winter are in summer like
the simoons of the Sahara-they sweep over and scorch the land, burning like the hot blasts of
a lurnace. ^

Think of those officers and soldiers who are so unfortuEate aa to be stationed at Fort Yuma.Two companies of artillery now garrison the post ; their quarters have heretofore heeu Mexican
^aca;._upr,ght mezqmte poles, plastered with mud and covered with a thatching of arrow-wood

;

lA so much powder a single spark ignites them, and they hum like a flash in the pan. Dust

LieTrd
"

^"^-l "'Vf
'^' ™"™^' ^""''''"' «'™^Sl' *<= "-ices, the sun only teing
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Among the curiosities of the country are its aborigines. On the road from San Diego to
Fort Yuma we passed through several Indian settlements of the Diegeno tribe, at San Tasqual,
Santa Isabella, San Felipe, &c. These Indians were converted by the Jesuits, who many years
ago organized missions throughout this country ; they became partly civilized, and were indus-
trious and happy, and collected many comforts about them. Naturally lazy, and incapable of
self-government, and deeply imbued with all the traits of the wild Indian, they easily degen-
erated after the missions had fallen from under the rule of the church, and have become abso-
lutely worse than in their original condition. Then they were simply children of nature,
following the bent of their inclinations, with few comforts, and fewer wants ; now they have
learned suificient to be exceedingly avaricious and unscrupulous—a herd of drones and beggars
their dispositions thievish, and forever on the watch to commit some petty larceny. They call

themselves '' Christianos/' The degradation of the Indian woman is only surpassed hy that of
those off-scourings of creation, the male white population who wander over the country.

The women are heautifully developed, and superhly formed, their bodies as straight as an
arrow

;
their features, however, are coarse and uninviting, their persons filthy, and their actions

still more disgusting. They imitate the whites in dress, and in a single Indian group you see

the odds and ends of clothing from all parts of the glohe most fancifully and grotesc^uely worn.
Don Tomas, the chief of the Santa Isabella Pueblos, is quite a fine-looking person, and has con-

siderable reputation as a man and warrior. He goes about dressed in a full-dress soldier's coat

and shirt, but no breeches ; carries an old sabre as a sword of justice and rod of correction,

judging from the way I saw him use the flat of it on the back of a drunken Indian.

The opposite picture is a lithograph of a Diegeno, wife and child—the one leading and the

other riding a mule—as we met them travelling to the ^^ Agua Caliente," near Warner's

rancho.

There are many Indian tribes scattered throughout this part of California
; but I will con-

fine my remarks particularly to those dwelling on the Colorado and Gila. From about sixty

miles above Fort Yuma to within a few miles of the most southern point of that part of the

Colorado forming the boundary, live the Cuchanos^ or Tumas. A belt of land of some few

miles in width, forms neutral ground between them and the Cocopas ; the latter living below,

and near the mouth of the Colorado, w^ithin the limits of Mexico^ and the former almost entirely

in the United States. These, together with the Maricopas, who now live up the Gila among
the Pimos, originally formed one tribe. Disagreeing upon the choice of chiefs, they separated

;

until recently, they have been deadly enemies, carrying on a war of extermination to the knife.

The continued warfare with each other has compelled them to manifest a seeming friendship for

the whites, has occasioned great loss of life and property, and been detrimental to their

increase. In consequence of their great suffering, the Cuchanos have found it necessary and
*

expedient to live near the post ; every day, numbers are seen loitering about the parade-ground,

and through the quarters of officers and men. These tribes speak the same dialect, follow

the same habits and customs, and dress in the same manner and of the same materials. The

Maricopas, however, are fast becoming embodied with the Pimos, and seldom visit their kins-

men. The Yumas and Cocopas are said to be very treacherous races ; they conquer not by

fair and honorable contest, but by craft and cunning, and midnight attack ; they steal upon

their enemies under the cover of night, and beat out the brains of their unsuspecting foes with

clubs
; or, under the garb of friendship and peace, invite each other to feasts, and suddenly
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fall upon and kill tlieir guests ; or, taking advantage of tlie absence of the warriors from

their villages, massacre the remaining men, old women, and small children, and carry off

as prisoners the more youthful women and larger children. They look upon this kind of

warfare as right and honorable. They follow their war expeditions on footj possessing only

a few horses.

Their hunting as well as war weapons are bows and arrows, clubs and knives, I have not

seen a rifle or gun of any kind among them. The bow is made of willow; the arrows are of

reed, part of the shaft of arrow-wood—the point tipped with a head of hard stone, either

jasper or agate, small, but neatly and sharply edged ; they are winged with the gay feath-

ers of the various birds of this country. Their clubs are of mezc^uite wood, three or four
feet long. Mai

<Jhe

as an

covered them moving their families • pressing them too hard, they turned upon his command,
and, in defiance of powder and ball, attacked it with clubs at the very bayonet's point and
forced the soldiers to retire.

An instance of the stratagem and bad faith practised by these different tribes upon eacb other,
TTas told me by the officers at the post. The Cocopas planned the massacre of all the captains
of the Cuchanos in 1851, to accomplish which they intended inviting them to a feast and slaying
them. The plan was overheard and told the Cuchanos ; the latter fell upon the former the
same night, killing several men,' and carrying off women and cbildren. To repay them, the
Cocopas made a visit to the Cuchanos to recover their prisoners, and again invited the latter to
a feast, who unsuspectingly accepted

; during their absence, the Cocopas fell upon their villages
•and reciprocated the treatment they had prevfously received. Macedon, the principal chief of
"^- '^-ichanos, was killed on this occasion

j he was much beloved by his tribe, and is spoken of
mtelligent and high-minded Indian

; his death is said to have occasioned much grief.
This was the time of the outbreak of Antonio Garras, who had leagued all the tribes of Indians
of South California against the whites, intending by a simultaneous and well-concerted attack,
.0 annihilate the Americans and drive them from the country. He w^s afterwards taken and
shot by the military at San Diego, where his grave is pointed out to the passer-by.
On several occasions, the officers commanding at Fort Yuma have been instrumental in se-

curing peace
;
but the Indians being naturally suspicious of each other, it does not continue

ohin. t
^''

T^"
^''''''^ '^'"^ ""^^'^ ^^ ^^^^ ^^^^^P^d on the Colorado. The Cu-chanos were anxious for, and had often sent down their women to propose one. Owing to the

throull th '"t'^'T '""^ ''' *"'^^^ '^'' '' *^^ --^ --^^ -f proceeding. At last,
th ugh the mfluence of lajor Thomas, a day was appointed for both parties to meet at th^

M Lof"""'' 'r
';' ''°'' «Plendid-looking young Indian, and brother to the murdered

« wleTa . 7 '": ""^ *^ '^^^^ ^P *^^ ^-°P- ^^-^- ^-^ of them and

"thrCola "1 r .'
'^' ^*""'^^*- ''''''> ''^''^' ^<^yo*«^ -d Colorado, represent-

peL and,!^^^^^^^ T^' T '""^'^^^ °^^°' ^'^^ «^'^ ^-* ^-^ -^^- - ^-^^^t^ ^ab' llo-en-

fnT;o Lvr 1

'""' T ''' '"* ^' *'^ ^^^^^^^«- ^11 -^^^ ^Veeol^es
;
and ;hen assent-

Ind passiL' und th "T .•''"'' '° ^^^'^ ^''^^ '""'^—--^ -^^^ tie principal chief,

^pon, the Major asked each oIp f •

*^' ^''^' '^ '^' ""'^'^ ^^^ ^^^^ ^^reed

to e.;iain its pLI't7. t ", ' "^' '' ^"^^ ™^^^*^ ^- ^^-^- before having time
P am Its purport Jep.ta jumped up, and, with very energetic language and appropriate

long.
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gesture, stated that their word was as good as their mark ; hut that they avouIJ make any of

their signs, such as '' kneeling upon one knee," "raising the handle heaTcn," or " embra-

cing." Immediately putting his words into effect, he walked up to Pa5sr[nal, find taking his large

frame in his arms, gave him a long and tight embrace. After the ceremony was oyer, rations

were issued to them, which they devoured with right good will. They then went ahout begging

for old clothes, and in the evening celebrated one of their games.

The association of the Indian with the white tends to cause a rapid decrease by the intro-

duction of diseases among them heretofore unknown ; war, too, among themselves is a great

exterminator, but has the advantage of making them more dependent upon the whites. Think-

ing the military will protect all^ they draw near to the posts, and from presents learn the use of

various articles of clothing and food ; these, now regarded as luxuries, will, in time, become to

them necessities. They, too, learn and see the advantages which the whites possess over them

in every respect, and are not slow either to admit or account for it. They say that whites and

Indians at one time were all f

implements of husbandry and of all useful articles. Differing upon the choice of a chief, they

quarrelled, and daring the night the whites stole a march upon them, carrying away everything,

and leaving the poor Indian in the dark. These Indians are of a dark brown color
;
during

the cold weather, of dull and dirty appearance, but in summer bright and glossy from bathing

in the river. They are most expert swimmers. They are of the medium height, well formod,

muscular

peculiar mode of throwing the arms while swimming ; active and clean-limbed
;
their features not

disagreeable, although they have large noses, thick lips, and high cheek-bones
;
their chests are

well developed and figures manly, indicating activity but not strength. The women are imder

the medium height : their figures are fine and plump ;
the bust is well developed, the mamma

firm ; the arms finely moulded ; the hands small and pretty ;
the legs beautifully formed and well

rounded, and nicely-turned ankles ; the feet are natually small, but become much enlarged by

not being protected. Altogether they present a very voluptuous appearance. Their deport-

ment is modest, and their carriage and bearing erect and graceful. They all travel on foot,

and when going long distances, at a slow trot.

An essential article of dress worn by the men is a piece of coarse cotton cloth, three or four

feet long, passed between the legs, the ends drawn over a cord tied around the waist, and then

allowed to fall loosely down. The women wear a very becoming and a very pretty dress.

They take the inner bark of willow, cut into strips about an inch wide and sufficiently long to

extend from the waist to the knee. A number of these pieces are woven together at one end

and selvedged, the edge long enough to go half-way round the body
;
two of these pieces

one called the a-be-hike, and the other the al-ter-dick-are secured in front and behind by means

of a girdle of strips composed of the same material, and covering the body from the hips to

the knees. The front portion is woven plain, but the back into an angular shape, wi h a lump

at each side, answering the same purpose and appearing like a bustle. On this protuberance

the women carry their children of two or three years of age, a rope passing around the groins

of the child and the ends tied together in front of the mother
;
as she -VVr^^'^^l^'^^^^^^^^^

ing is seen but a little foot dangling down on each side. The
, , , , , .,

when they can obtain the material, make the front of white woolen cord; they take a white

blanket, pick the wool loose, and twi.t it into cords of some thickness, and use this in place of

belles of the tribe
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the willow-bark ; tliey tip the ends of the cords with hits of red flannel; the girdle is then

made of cords of the same kind, only variegated with different colors, red, white, and blue.

When they lie down to sleep, they strip and cover themselves witl

beneath The hair of both males and

men

wear it very long, as it is considered a great ornament, and braid it in rolls ; the latter are

used for the purpose of securing their bows, arrows, and clothes above water when swimming

a river. The women do not wear it as long as the men. They speak of one of their celebrities,

now dead, with great respect, as the warrior with the very long hair. Both sexes paint ; the

usual colors are vermilion, black, and blue. A very few are tattooed ;
this operation is per-

formed by pricking the skin with the sharp point of a flint, and sprinkling in the wound the dust

of charcoal. Very few ornaments are used. The chiefs of the various bands seem to have

a di55tinct official badge, consisting of pearl-shells suspended by rings from the nose. Both

men and women are passionately fond of glass beads.

names

are verv pretty. Ma

There appears to be no marriage ceremony. If a man and woman like each otlier^ they live

together ; if they afterwards disagree they can separate, provided there be no children, and

even then they can marry again should both parties consent. Unmarried women are taken

care of by the tribes ; children can go from one hut or family to another, and will be fed and

cared for as belonging to the tribe. Nor do they have any funeral ceremonies. When a death

occurs they move their villages, although sometimes only a short distance, but never occupying

exactly the same locality. The dead is burned ; the body, dressed and surrounded with all the

personal effects, is placed upon a funeral pile and consumed. No disposition is ever made of

the ashes. A feast is celebrated, and if the deceased is possessed of any horses they are killed

and eaten ; his possessions are said to be bad, and are burnt or destroyed. The female relations

of the departed mourn for many days, manifesting their grief by tearing out their hair, cuttmg

their bodies, and destroying everything they possess, not even saving a vestige of their gar-

ments. If any member of the tribe should kill anotherj whether in the heat of battle or in

cold blood, he returns to his home and atones for the necessity of having been compelled to

; on such occasions he eats no meat—only

vegetables—drinks only water, knows no woman, and bathes frequently during the day to

purify the flesh.

Among these tribes they have a ceremony for celebrating the arrival of a virgin to the age

of puberty. When the old women ascertain the fact, the whole tribe collect together and

celebrate the occasion with a feast. The applicant for womanhood is placed in an oven or

closely covered hut ; this is made by digging a hole, in which they lay heated stones, covering

moon

upon then thrown upon

the stones, and when completely steamed and saturated with profuse perspiration, she plunges

into the river and takes a bath. This process is kept up for three days, maintaining a fast all

the time. The feast celebrated, the girl is considered a woman^ and is ready for marriage

;

maidens however, do not generally marry early. They become fully developed at about twelve

or fourteen, and grow so rapidly that in a few years they look coarse and fat. Previous to a

birth, the mother leaves her village for some short distance and lives by herself until a month

born assembles
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Whilst

the little one^ wliicli is given with some trivial ceremony^ and the mother then returns with it

to her home.

Nothing is known of their religion. At one time they profess to worship the sun and moon;

at another they say the Indian and white man have the same Grod ; then you find them making

pilgrimages to the sepulchre of some departed chieftain^ celehrated for deeds of valor or civic

honors.

As to tlieir government, they are divided into bands, each having its own head. There is

one principal hereditary chief presiding over the whole. Each of the former, with the advice of

its memhers, decides upon all affairs relating directly to the band to which he belongs. Any

important business affecting the whole, is acted upon by a council of chiefs—the principal

chieftain governing their deliberations. Each chief punishes delinfiuents by beating them

across the back with a stick. Criminals brought before the general council for examination, if

convicted, are placed in the hands of a regularly appointed executioner of the tribe, who inflicts

such punishment as the council may direct.

An execution took place among the Cuchanos whilst we were in their neighborhood, which

created great sorrow among us all. An Indian boy named " Bill" was in the habit of going

up and down the river on board the steamboat, and frequently visited the post and our camp.

Being very smart and good-natured, he became a great favorite ;
and speaking some little Eng-

lish and Spanish, could act as interpreter. He was secretly accused and tried before the council

for " being under the influence of evil spirits"—the evidence going to show, that for the sake

of frightening a little child he had forewarned it of its death on the following day, whkh, in

reality, accidentally took place. He was convicted and sentenced to be executed,

seated on the ground with three others of his tribe, laughing, talking, and playing cards, the

executioner walked up behind him and struck him three blows upon the forehead and each
r

temple, killing him instantly.

Their games are few. The principal one is called mo-upp, or in Spanish, redondo, played

with two poles fifteen feet long, and a ring some few inches in diameter. They play another

with sticks, like jack-straws ; also monte and other games of cards, but know no ball plays.

Old and young join in the games. Different from most Indians, they seem to be good-natured,

laughing and talking all the time. They are very affectionate towards each other, and it is

not unusual to see them walking with their arms around each other's waists.

Music is not much cultivated among them. They sing some few monotonous songs, and the

beaux captivate the hearts of their lady-loves by playing on a flute made of cane. They manu-

facture but few articles. The women make baskets of willow, and also of tule, which are im-

pervious to water ; also earthen ollas or pots, which are used for cooking and for cooling water ;

they answer the latter purpose very well-being porous, the water oozes out and evaporates on

the surface. The men make headstalls and reatas for horses.
. ^ -, *

Although constantly in the water, these Indians never use canoes, but swim from shore to

shore ; and in the event of moving their families some distance down stream, they place them on

rafts of wood or balsas of rushes, push them out in the channel, and trust to the current, di-

rectinor their movements with a pole.
t xv •

Owmg to tl>e mild climate and the abaeEce of rains, they require hut httle shelter, and their

houses are of the meanest oonstruetion. Sometimes they make them of upnght poles a few feet

in height, crossed horizontally hy others on the top, upon which rest brush and dirt. The
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side to the prevailing wind is sloped towards tlie ground. They usually select a sandy spot, as

it is wanner in winter and cooler in summer.

Mai

(

(th

few inches deep, with a sharpened stick, having first removed the surface for an inch or two, as

alt No

further care is required hut t6 remove the weeds^ which grow most luxuriantly wherever the

water has been. They cultivate watermelons, muskmelons, pumpkins, corn, and beans. The

watermelons are small and indifferent, muskmelons large, and pumpkins good ; these latter

they cut and dry for winter use. Wheat is planted in the same manner, near the lagoans, in

'December or January, and ripens in May or June. It has a fine plump grain and well-filled

*heads. %rhey also grow grass-seed for food ; it is prepared by pounding the seed in wooden mor-

tars made of mezquite^ or in tlie ground. With water the meal is kneaded into a mass, and

then "dried ia the sun. Themezq^uite hean is prepared in the same manner, and will keep to the

tiexf season. The pod-mezg^uite Ijegins to ripen the latter part of June ; the screw-hean a little

later. Both contain a* great deal of saccharine matter; the latter is so full, it furnishes, hy

i)oiling, a palatable molasses ; and from the former, by boiling and fermentation, a tolerably
m

-good drink may be n>ade. The great dependence of the Indian for food, besides the product of

his fields; Ib the mezquite-bean. Mules form a favorite article of food ; but horses are so highly
• ,

- -

prized, they seldom kill them, unless pressed by hunger or required by their customs.'' A
lithographic sketch accompanies this report^ depicting the appearance and dress of the Yumas,

or Cuchanos.

Apart from my own observations of the Indians of the Colorado, I am very much indebted

for my acquaintance with their habits and customs to the very interesting report of Major

Heintzelman, from which I have taken the liberty to make some extracts, and also to frequent

conversations with Major George H. Thomas, Dr, Robert J. Abbott, and other officers of the

army stationed at Fort Yuma during our sojourn in its neighborhood. It may be pardonable

in me to render here, by a passing word, an acknowledgment of the great kindness and consid-

eration shown myself and assistants by all those officers whom we had the good fortune to meet

after reaching the shores of the Pacific. Our wants were always kindly supplied^ and all they

could do was done, to expedite the work.

On examination, after arriving at Fort Yuma, it was found that the instruments were dis-

arranged^ and in some instances broken, in consequence of the numerous changes in the mode of

transportation, and the rough road travelled over ; they were, however, sooti repaired, as well

^ circunistances would permit, and the work commenced very shortly after reaching the field of

our operations

,

Surveys of the meanderings of the rivers Gila and Colorado for short distances above their
I

junction-, and of the latter river from the junction down to the head of ship navigation, to-

gether with the roads in the neighborhood, were made by assistant surveyor A. C, V. Schott,

assisted by Messrs. E. A. Phillips, C. Michler, and T. Cozzens. Owing to the thick under-

brush along the banks, the work proved tedious. '

.

Astronomical' and meteorological observations were daily made by myself, assisted by Mr. Gf.

Powep, and^ the computations made by Mr. J. O'Donoghue. At the same "time I cari'ied'ori the

triangulation " to a point on the Colorado river twenty English miles below its junction with the
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Gila." la consequence of the thick growth of timher along the river, this was effected on the

sand plain until near the terminal point. The timber on the hottom-land there is nearly two

miles in width, and lines of sight for the theodolite had to he cut through it to approach the

river. This obstructio» delayed the work^some time, and numerous dust-storms also impeded

its progress, preventing the possibility of using any instrument for several days at a time.

On the 14th February, 1855, we moved the main camp from opposite Fort Yuma, in order to

be more in the vicinity of our work ; a beautiful mezquite grove near a laguna of fresh water

was selected. This spot was close to the edge of the sand plain, and the nearest desirable one

to the terminal point of the triangulation, about two miles distant in a direct line. It is the

site of Fitzgerald's battle-ground^ twenty-two miles, by the road, below Fort Yuma. We were

here joined by our escort, company I, 1st artillery, officered by First Lieutenant (now captain)

Francis E. Patterson, and Second Lieutenant Henry W. Closson,

By the 4th of March the triangulation and survey were all completed, an observatory erected

near the initial point of the new azimuth line, (running eastward to the intersection of the

111th meridian west of Greenwich, with the parallel 31° 20^ north latitude,) and astronomical

observations with the transit and zenith instrument commenced. Our lucky stars did not, how-

ever, prove to be in the ascendency; first, clouds obscured them, and then the rising waters of

the Colorado did not leave us long undisturbed. There came a freshet from the Gila, far up in

the mountains, causing the Colorado to rise very slowly—so slowly that we anticipated no dan-

ger. The sloughs began to fill up between the observatory and the camp ;
the men bridged

them, and still we hoped to see the water recede before forcing us to move. Day after day

it continued to advance upon us until the night of the 19th, when the instrnments were

packed and moved to a higher point, five hundred yards distant. By this time the water had

entered the observatory, and to reach it we were compelled to wade waist-deep for nearly the

whole of that distance. An extract from my notes of the 20th says: ^^ Compelled again to

move the instruments and carry them up to camp ; every slough is filled, all rapidly rising, and

several swimming deep ; rafts tuilt to transport the men over tbem ; all the men in water up to

their breasts, and instruments only kept dry hy heing carried on their heads. About noon all

safely in camp ; water within fifty feet of it, and everybody getting ready to leave. At sunset

the river still continues rising, and gradually approaches camp, but so slowly that we are still

in doubt. At 2 o'clock a. m,, decided to take to the sand-hills ; the long roll was beaten, the

camp struck, the train loaded, and all moved on the high plain. Behind us lay a desert of

sand forty miles across, and in front was spread a sheet of water several miles in breadth. From

fifteen hundred feet the Colorado had widened to at least five miles."

After being forced from our position, the river commenced falling back into its old channel.

The bottom-land had become so boggy, it was many days before we were able to reach our ob-

- servatory. In the mean time, that portion of the Mexican commission appointed to co-operate

with me arrived. The party was composed of Don Francisco Jimenez, 1st engineer, in charge,

assisted by Seuores Manual Aleman and Augustine Diaz, 2d engineers. Captain Hilarion Garcia
i

and Lieutenant Romero were the officers of the escort.

Having already made much progress in the work, Mr. Jimenez consented to adopt the initial

point fixed by me. He also accepted its longitude as determined by my triangulation. Having

succeeded at length in reaching the river, we were both enabled to commence observing for lati-

tude ou the night of the 1st of April. After ten nights of successive observations a mean of

the results of each party was taken as the final determination. The latitude of this initial

Yol. I 15
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point on the Colorado is 32° 29' 44".45 north, and the longitude of same 114° 48' 41". 53 west

of Greenwich. The computed azimuth of the line connecting this point with the intersection

of the 111th meridian and parallel 31° 20' north, forming part of the boundary between the

United States and Mexico, is at the initial point 71° 20' 43". 8 southeast^ and at the intersection

69° 19' 45". 94 northwest, and its length 23Y. 63565 English miles. The mean of eighty barome-

trical observations at this point is 29.871 inches, — .020 for non-periodic error = 29.851 ;
the

non-periodic error was obtained by comparison with observations made at San Diego. The

height of this point above the level of the sea at San Diego is 156.3 feet ; its distance below the

junction by the mcanderings of the river is 27.9 miles, making the mean fall of the river be-

tween these two points 4.26 feet per mile.

The magnetic variation of the initial point in March, 1855, was 12° 37' 30" east of north.

As it was impossible to mark the exact initial point in the middle of the stream, Mr. Jimenez

and myself established the first monument 3,164.84 feet distant from it, in the direction of the

line, at its intersection with the meridian of the observatory. The azimuth of this monument is

71° 20' 25" southwest. Monument II, of cast iron, and pyramidal in form, is placed on the

edge of the sand plain, as this position is more permanent and free from the action of freshets in

the Colorado. I give its astronomical position : Latitude 32° 29' 01".48 north, and longitude

114° 46' 14". 43 west of Greenwich. 71

distance from the initial point is 4,522.9 yards. This monument erected, everything was in

readiness to prolong the line. An agreement was drawn up between both parties to facilitate

the tracing and marking of the line by working conjointly.

From the junction to Sonoyta, a Mexican and Indian rancheria, or village, situated near the

middle of the line, two roads run. The first one, which we will now describe, crosses the desert

west of the Sierra de la Gila, in a southeast direction, to a pass through one of its ridges leading

to water-holes, called by the xMexicans, " Tinajas Altas." These are natural wells formed in

the gullies, or arroyos, on the sides of the mountains, by dams composed of fragments of rocks

and sand washed down by heavy rains
; they are^filled up during the rainy seasons, and

frequently furnish travellers with water for many months of the year, being, in fact, their only

dependence. There are eight of these tinajas, one above the other, the highest two extremely

difficult to reach
; as the water is used from the lower ones you ascend to the next higher, pass-

ing it down by means of buckets. It is dangerous to attempt the highest, as it requires a skil-

ful climber to ascend the mountain, which is of granitic origin, the rocks smooth and slippery.

Although no vegetation marks the place, still it is readily found. A variety of birds frequent

the spot, principally the small, delicate humming-bird. The "palo de fierro" and the "palo

verde" grow near the base of the mountain.

The distance to the ''Tinajas" is forty-five miles, over the desert plain already described

;

the first twelve through the heaviest kind of white sand, and it is next to an impossibility

for a train to pass over it, even by doubling teams—twelve mules to each wagon. Sixteen miles

and a half further on you reach the " Tinajas del Tule," situated in the mountains of the same

name, called so from tlie few scattered blades of coarse grass growing in their vicinity. The
water here is found in an arroyo, walled in by huge high masses of granitic rocks, which present

a peculiar appearance, as they lie in smooth whitish lumps huddled together in every possible

way. The road winds through the ridges of this sierra for many miles^ and then passes over a

plain in an easterly course until it turns the southern base of the " Cerro Salado." From this

point it follows up the valley of a subterraneous creek, (at two points of which sweet, or slightly
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brackish, Tvater can be had by digging) to an Indian village called Quitobaquita, fifty-four miles
from " Tule." Midway between these two places is a low mezquite flat called '' Las Playas,"
containing charcos, or holes, which are filled during the rainy season with water.
The second road from the junction, known by the name of the ''Cabeza Prieta" route,

from passing near '' Tinajas," in the mountain of that name, after continuing up the Gila
for forty miles, leaves it and joins the first at ^' Las Playas." At Quitobaquita there are fine
springs running for the greater part of the year.

The road continues along the course of the subterraneous stream until you reach the Kancho
de Sonoyta, thirteen miles and a half further on. From the junction to within a short distance
of this place, a heavy road of one hundred and thirty miles, you look on a desert country.
Near Sonoyta it is well covered with mezquite timber ; in the valley, to the east of the town,
there is some salt grass; but to the west, as far as the Colorado, scarce a blade is to be seen.
A dull, wide waste lies before you, interspersed with low sierras and mounds, covered with
black igneous rocks. The soil is a mixture of sand and gravel ; the reflection from its white
surface adds still greater torment to the intense and ."scorching heat of the sun. Well do I
recollect the ride from Sonoyta to Fort Yuma and back, in the middle of August, 1855. It was
the most dreary and tiresome I have ever experienced. Imagination cannot picture a more
dreary, sterile country, and we named it the '' 3Ial Pais." The burnt lime-like appearance of
the soil is ever before you ; the very stones look like the scorire of a furnace ; there is no grass,

scarce

animal to be seen—not even the wolf or the hare to attract the attention, and, save the lizard and
the horned frog, naught to give life and animation to this region. The eye may watch in vain
for the flight of a bird; to add to all is the knowledge that there is not one drop of water to
be depended upon from Sonoyta to the Colorado or Gila. All traces of the road are sometimes
erased by the high winds sweeping the unstable soil before them, but death has strewn a con-
tinuous line of bleached bones and withered carcases of horses and cattle, as monuments to mark
the way.

Although I travelled over it with only four men in the most favorable time, during the rainy
season of Sonora, our animals well rested and in good condition, still it was a difficult un-
dertaking. On our way to the post from Sonoyta we met many emigrants returning from Cali-

fornia, men and animals sufiering from scarcity of water. Some men had died from thirst, and
others were nearly exhausted. Among those we passed bet reenthe Colorado and the "Tinajas
Altas," was a party composed of one woman and three men, on foot, a pack-horse in wretched
condition carrying their all. The men had given up from pure exhaustion and laid down to die

;

but the woman, animated by love and sympathy, had plodded on over the long road until she
reached water, then clambering up the side of the mountain to the highest tinaja, she filled her
bota, (a sort of leather flask,) and scarcely stopping to take rest, started back to resuscitate her
dying companions. When we met them, she was striding along in advance of the men, ani-

mating them by her example.

On our return we had to ride to the '' Tinajas Altas," forty-five miles, the first night to

reach water ; and the second one over sixty-three to ''Agua Dulce," where we managed to

obtain some by digging. During this time our poor mules plodded through the heavy sand

without rest or food.

It was over this country one portion of the new boundary line was to be traced : the road
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of which I have just spoken runs immediately along the linO; and is the only practicahle one

connecting California and Sonora.

Before completing the work immediately on the river, a party had heen sent out to make a

reconnoissance in the direction of the line, and principally to examine the country for water.

Anxious to have no delay, as the hot weather was fast coming on, and the river-bottom having

hecome so infested with mosquitoes as to make life unendurable and labor of any-kind impracti-

cablcj we commenced prolonging the line without awaiting the return of the reconnoitring

party, Mr. Phillips, in the performance of this duty, reached the Tinajas, but there found

very little water, and what there was, difficult of access ; and, although directed to some

new water-holes by a Papago Indian, still he only found sufficient to last a short time for a

small number of men and animals. Mr. AlemaUj of the Mexican commission, also endeavored

to travel the road ; but meeting the party first sent out, and hearing their report of the entire

absence of water from the river to Sonoyta, was compelled to turn back.

The escort and provision train likewise made an attempt, but it was found almost impossible

to advance more than a few miles with the heavily-loaded wagons. My own success was little

better
; starting from our camp with a light spring-wagon and six good mules, I managed to

make twenty-five miles in twenty-eiglit hours' constant travel ; an express then reached me
from Mr, Aleman, informing me of the unfavorable accSunt of the search for water.

Not finding it feasible to carry out our plan of operations, the parties of both commissions

retraced their steps to the Gila. Every effort had been made to prosecute the work, under the

most trying circumstances, but we found it useless to contend against impossibilities. It was

then agreed by Mr. Jimenez and myself ^^to cease operations at the west end, and to proceed

along the Gila to the east end of the azimuth line, there to fix the point of intersection of the

parallel 31*^ 20^ north latitude with the 111th meridian west of Greenwich, and afterwards to
r

trace tlie line from that point westward as far as practicable."

On May 5tli both parties, American and Mexican, toot the road leading up the Gila ; this

journey was a long and tedious one, our mules having heen thoroughly used up in their service

on the desert. During the whole winter they had had but scanty grazing, and to find any at

all had to be driven ten miles up the Gila. As there are but three or four families of whites
r

living on the Colorado, and those only in charge of ferries, they did not pretend to cultivate the

soil and raise grain ; and at the post they had only sufficient for their own use. For some little

barley, shipped at San Francisco and brought round by water, I paid twelve cents a pound, and

for hay one hundred dollars per ton.

. The condition of our animals compelled us to make but short marches each day, to enable

them to recruit.

As the road we followed has been travelled and reported upon by others, I shall not dwell

long upon the subject. It continues the greater part of the distance in the valley of the Gila,

occasionally leaving it for a few miles to go upon the sand plains bordering the bottom-land,

or where hills jut into the water's edge, such as " Los Metates," " Lomas Negras," or " Lomas
del Muerto," either following round their bases or crossing them. The last named is really

the only difficult place in the road, but a trying one for mules and wagons. It is 110 miles

above Fort Tuma, and consists of steep, rugged buttes, which, in a low stage of the river, can

be avoided by crossing to the other side, but in high water must be passed over. Here are

several severe ascents and descents, one at an angle of forty-five degrees, where it is necessary

to let wagons down by ropes ; they are also covered with vesicular rocks, making them exceed-
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ingly Tougli. The valley of this part of the Gila is the' same in appearance as that of the Colo^

more

covers nearly the whole surface. Little grass grows excepting in spots suhject to overflow.

The same freshet which molested ns so much at the initial point here proved a hcncfit, as wo
were only able to find grazing where the river had risen over its hanks.

I liave been told by those who frequently travel along this part of the river, that you may not

be fortunate enough once in twenty years to find more than a little bunch-grass, and that only

by driving your animals to the plains, four or five miles back from the river. By constant

search, we discovered sufficient for our purposes. The growth does not vary much. For the

first time, we see the ^^cereus giganteus,'' as it rises fifteen or twenty feet above the head.

One hundred and forty miles above the junction we pass a place called ^^ Tezotal/' Several

miles before reaching it you find limestone rock intermingled with seams of trap. Here the

river makes a large bend to the nortli, and the road pursues a direct Course over a Jornada of

forty miles w^ithout water, until you reach the Maricopa wells. After leaving these wells you

again travel for twenty-nine miles along and occasionally touching the river
;
you also pass

through several Indian villages of the Pimos and Maricopas. The former are further advanced

in the art of agriculture, and are surrounded with more comforts, than any uncivilized Indian

tribe I have ever seen. Besides being great warriors, they are good husbandmen and farmers,

and work laboriously in the field. The women are very industrious, not only attending to

their" household duties^ but they also work superior baskets, cotton blankets, belts, balls, &c.

Their huts are very comfortable, being of an oval shape, not very high, built of reeds and mud,

and thatched with tule or wheat-straw. They are the owners of fine horses and mules, fat oxen

and milch cows, pigs and poultry, and are a wealthy class of Indians.

The Pimos consider themselves the regular descendants of the Aztecs, and claim ^'Monte-

zuma '' to have been of their tribe. One of their legends speaks of his leaving them on horse-

back on his prilgrimage to found a new country. As the Aztecs in all human probability never

saw any horses until their introduction into Mexico by the Spaniards, this seems to be a fabrica-

tion. The Aztecs, too, had a form of religious service, but the Pimos to this day have none.

As we journeyed along this portion of the valley of the Gila we found lands fenced in, and

irrigated by many miles of acequias, and our eyes were gladdened with the sight of rich fields

of wheat ripening for the harvest—a view diifering from anything we had seen since leaving

the Atlantic States. They grow cotton, sugar, peas, wheat, and corn ; from the last two,

parched and ground, they make a meal, which, mixed with water, forms a cooling and palatable

drink. From the large emigration passing through they have learned the value of American

coin, and you can use it in the purchase of anything. Encamping one day at the village of

their principal chief, ^^ Cola Azul,'' a swarm of them soon infested the camp, bringing different

articles for sale or barter. In a short time we had laid in a large supply of corn, much needed

for our poor worn-out mules.

A little hillock stands near the village, used as a look-out, from which you have a beautiful

view of rich cultivated fields. As I sat upon a rock, admiring the scene before me, an old

grey-headed Pimo took great pleasure in pointing out the extent of their domains.

They were anxious to know if their rights and titles to lands would be respected by our

government^ upon learning that their country had become part of the United States.

From the Gila to Tucson—a military colony of the Mexicans on the extreme frontier—is

a second Jornada, seventy miles in extent. Near the middle of it you pass a detached sierrra called
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^^Picacho/' or peak, an upheaval of volcanic rocks. Tinajas are here found which, remain filled

with water for short periods after the rainy season.

Several miles hefore reaching Tucson you strike the bed of the Santa Cruz river^ hut the

stream is subterraneous until you reach the town. The latter is inhabited by a few Mexican

troops and their families, together with some tame Apache Indians. It is very prettily situated

in a fine fertile valley at the base of the Sierra de Santa Catarina. Some fine fields of wheat

and corn were ready for the sickle. Many varieties of fruit and all kinds of vegetables were

also to be had, upon which we indulged our long-famished appetites. The Ajoaches, under the

direction of the Mexicans, do most of the labor in the fields.

Circumstances were such that my party and escort were compelled to remain encamped near

this town for nearly the entire month of June. During this time we became the recipients of

every attention and civility from Captain Garcia, who commanded the place, and from his

family. We cannnot find words to express our thanks for their uniform kindness and constant

efforts to make the time pass pleasantly.

The month was judiciously occupied in repairing the train and recruiting the mules. Having

learned previously on the Gila of the presence of the commissioner and the parties immediately

under his charge at his camp near Los Nogales, sixty-nine miles distant from Tucson, my party

was directed to stop, while I continued on to have an interview with him.

The road lay in the valley of the Santa Cruz as far as the ^^ Kancho de las Calabasas,"

between high mountains. On the east are the Santa Catarina, with its top covered with lofty

pines, and the Santa Rita rich in minerals ; and on the west are the Sierra Rica and the Sierra

Atascosa.

A fine specimen of meteoric iron brought from the Santa Rica is to be seen at Tucson, and is

used as a blacksmith's anvil. It is massive, and quite malleable.

You pass through the towns of San Javier and Tubac, and the mission of Tomocacari. The

first place has been ceded by the Mexicans to the Papago Indians. A beautiful church, with

its exterior walls richly ornamented, carved, and stuccoed, and the interior handsomely deco-

rated and painted in bright colors, with many paintings in fresco, still stands as a monument
to the zealous labor and religious enthusiasm of the Jesuits of the past century.

Tubac is a deserted village. The wild Apache lords it over this region, and the timid

husbandman dare not return to his home.

The mission of Tomocacari, another fine structure of the mother church, stands, too, in the

midst of rich fields ; but fear prevents its habitation, save by two or three Germans, who have

wandered from their distant fatherland to this out of the way country.

Leaving the Santa Cruz river at the rancho, and following up the pretty little valley of Los

Xugales for several miles, brought me to the camp of the United States commissioner. It was a

gratifying sight, and refreshing to the senses, as I traversed these valleys, to see them clothed with

rich green verdure, and contrast them with the bleached barrenness of the Colorado and Gila.

On my arrival, I found the observations for determinintr the latitude and longitude of the^ vx»w .«,..^v.^^ . *-"0

intersection of the parallel and meridian nearly completed, under the order of the United States

commissioner, and, a short time after, a pyramidal monument of dressed stone was erected to

mark its position. At this point Mr. Jimenez and myself again commenced operations, on the 26th

of June, to trace and mark the azimuth line running westward. By this time there were some

indications of the commencement of the rainy reason, for which we had been anxiously waiting.

At any other period of the year it would have been impossible to attempt this section of the work;
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as there is little or no permanent water in tlie neighborhood of or along the "whole length of

this line of two hundred and thirty -seven miles.

Whilst the work was progressing, Lieut. Patterson moved with the escort and train from

Tucson, via Tubac and Sopori, to Aribaca. Ojo del Agua de Sopori is a spring, twelve

miles from Tubac, in a westerly direction ; it once irrigated the valley of the same name, which

was cultivated by Mexicans. We found a solitary peach tree, loaded with fruit, and

signs of aceo[uias, relics of other days. The stream is a small and pretty one. A league from

it, in the Sierra Atascosa, rich mines of copper, silver, and gold, are said to exist. Its mineral

resources have not yet been thoroughly examined, on account of the Apache Indians. Only

the night before reaching ^^Sopori,'' a large party of them passed witJiin a short distance of our

camp, driving before them a drove of liorses and mules. Within a day's ride of Tubac, tlirough

tlie " Sonora Pass," they have large herds of these, together with cattle and milch cows.

Eighteen miles and a half from " Sopori" (an Indian name) you reach a deserted Mexican

rancho, in the valley of Aribaca ; the latter is narrow, lying east and west, and bounded by

high granite hills, limited on the east by the Sierra del Pais. These are all said to be rich in

mineral ^vealth. Within four miles, and south of the deserted rancho, are to be found large

excavations made by men previously engaged in mining
;
piles of metallic ore lay near the

springs where tbey had been engaged in smelting.

The valley was mantled with rich green pasturage; immediately bordering it are hills

covered with fine grama grass and a low growth of mezquite. Numerous springs lie con-

cealed among the tule, with here and there a willow or a cotton-wood to mark their localities.

A mule trail runs south from this place to Tubutaraa, a small town in Sonora, crossing the line

about thirteen miles from Aribaca, and within four miles of the ''Ojos Escondidos," lying at the

base of the sierra of that name. To the northwest is a range of mountains crowned with a

high peak of solid rock, called by the Papago Indians " Baboquivari," Water

Mo and ice, although at its base lies the " Tierra

Caliente." It is a most prominent and unmistakeable land-mark, and during the triangulation

of the line was of the greatest service, as it could be seen from different points more than one

bundred miles apart.

The main escort and train remained in camp at Aribaca until near the middle of August. A

few men, under Mr. C. Michler, were sent west to Sonoyta with supplies to re-provision the party

on the line, and to make a reconnoissance of the road made by the wagons from Tubac to that

place. Lieutenant Closson, with twelve men, formed their escort. Mr

Quitobaquit

position, according to agreement entered into with the United States commissioner.

The sierras to the west were reported to be detached, and not continuous, so that, by winding

around their bases, a good, although circuitous wagon road might be found
;
between them are

generally broad and level valleys. The heavy rains in that direction offered great hopes of an

abundance of water on the road.

Having shown the movements of the different parties, I return to the party on the line. This

was necessarily very small on account of the anticipated scarcity of water. To reduce as much

as possible the size of the pack-train, there were no more men employed than were absolutely

necessary to do the work, without any regard to protection or defence against the Indians.

Leaving the " Potrero" in the valley of Los Kogales, where my party had been encamped

for a few days, we started for the monument at the intersection of the parallel 31° 20', and the
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llltli meridian. Our trail led up a pretty little valley towards the west for eight miles, when
we reached the hase of the ^'Sierra de los Pajaritos" (the Mountain of Little Birds ;) following-

up one of the arroyos or gullies of this chain, we were soon locked in on all sides hy high hills
;

the ravine through which we continued to wind for four miles hecame rocky, narrow, and
difficult to pass, until we reached some small springs, '^Los Ojos de Alizos." At this point we
left the arroyo, and. hy clambering up a steep ascent gained the crest of the hills ; riding or

walking along it as best we could, and passing from hill to hill, each higher as we advanced,
we finally reached the point where the monument stands. The hill on the side of which it is erected

is. low compared to the high peaks in its immediate vicinity; its locality is not easily discovered.

Our instrument heing placed in position, the azimuth of the new line (69° 19' 45.9" northwest)
was measured from a meridian established by assistant Clark ; a large live-oak growing on the
adjoining ridge was found to be in the direction of the line, and answered the purpose of a monu-
ment, (No. XIX from the Rio Colorado.) Senor A. Diaz, with a party, operated conjointly

with us in the prolongation of this line.

As if in response to our earnest wishes for rain, to be able to continue the work, we had
scarcely commenced our labors before the heavens poured down refreshing showers, which we
saw with pleasure extended along the line. The commencement of the rainy season is in reality

the beginning of spring. The vegetation during the actual months of spring and summer is so

parched by the excessively hot suns, that the country present the same appearance as is produced

The seeds seenj to rest in the earlier
part of the season, in order to germinate and beautify the autumn and winter.

" The Sierra de los Pajaritos" is said to form part of the Arizone mountains, reported to be
the richest in Mexico. Many specimens of copper, gold and silver are found on the surface, and
they are no doubt rich in ore. The hills are covered with live-oak trees, and are overspread
with a rich growth of grama giass

;
they are capped by masses of conglomerate rocks. Monu-

more

ment XVIII, distant from XIX, a little over three miles, is situated on the same sierra.

The country here presents a new aspect. Powerful volcanic irruptions have at some earlier

period of the world's history produced great disturbances in this part of the earth. Strata of
limestone once horizontal, are now curved and bent by the force of this action, and masses of
igneous rocks have been upheaved through the fissures opened on the surface. Here you find
granite rocks, and near them beds of trap

;

fused in one conglomeration. It was impossible to approach the station nearer than three miles
with the riding and pack mules

;
the instruments had to be transported by hand for that distance

up a rugged hill covered with vesicular and scoriaceous rocks.

from

XVII XVIII. Three
days were occupied in travelling this short distance. The trail for the first two was over almost
impassable mountains

; massive rocks and steep precipices constantly impeded the progress of

and turned the party out of its course, making the route circuitous as well as hazardous ; rough
ascents were surmounted, steep ravines followed down, and deep gullies passed ; the mules had
actually to be drugged along.

77At the end of the second day the party found some small springs— ^' Los Ojos Escondidos
the trail to Tubutama, and encamped on them. On the third, the trail was still over high hills,

but not so difficult; and some springs—''Los Ojos de Granizo"
ment, were reached. Tlie animals had become so injured and lame by the sharp angular rocks,

that they had to be taken into Aribaca to be reshod, and many of them to be replaced by others.

monu
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A few feet soutliof the line is a prominent peak of the '' Sierra de Sonora/' winch serves as a
good natural object to mark it. A league from it are ^^Los Ojos dcGranizo/' (Springs of Hail;)
their position is indicated by Monimient XVI, erected on a hill two hundred metres to the north
of them, as well as by some few willow and other trees. The soil is very rich in their neigh-

borhood; the vegetation is profuse, and there is an abundance of fine grama grass; live-oak,

and occasionally cedar, are seen on the hills. Whilst encamped here, heavy storms of wind,
hail, and rain, were experienced; the valley where the party lay was so quickly flooded as to

endanger all the camp equipage, as well as instruments
; tents were blown down, and many

articles carried aw^ay by the hurricane. Notw^ithstanding the inconvenience attending them,
the rains were welcome, as they refreshed and cooled the atmosphere, which was oftentimes

heated to 110° Fahrenheit. Some strange specimens of natural history were found at this

place
;
among them, what is called by the Mexicans '^El Scorpion,'' a large, slothful lizard,

in shape a miniature alligator, marked with red, black, and white belts—a hideous-looking

animal. The alicante and coralilla snakes were also caught, and added to the collection of

natural history.

Leaving Los Ojos de Granizo, our trail lay over a Avide and rich valley, running north and
south, and extending along the east base of the '' Sierra Babuquivari.'' Crossing it, brings

you to the base of ^' Sierra del Pozo Verde,'' on which is erected Monument XV, a little more
than nine miles from XVI. A trail leads round its southern extremity to Agua del Tozo Verde,

(Green Well,) lying at the foot of the western slope, a little east of south, and about two miles

distant from the monument. Permanent water is found here ; and, although a large number
of animals soon exhaust it, still it fills up in a very few hours. This is the site of an old

rancheria of the Papago Indians. Numerous ^^metates" for grinding corn are lying about.

The grave of one of their chiefs, who had been killed by the Apaches, was found near camp.

A thousand arrows w^ere buried with him, placed there as a token that his death would be

avenged by his tribe. The Indians respect these graves, and the deadly threats -which they

contain^ and will not remove a single arrow from the number, although it is a warning of hate

and hostility.

The ^' Sierra del Pozo Verde" is yqtj high, and overlooks wide valleys east and w^est of it.

It is of granitic formation, and covered w^ith a rich growth of grass, and plants of various

kinds. The suwarrow grows on it in abundance ; also the Fonquiera and many varieties of

cacti, bearing beautiful flowers. The fruit of the suwarrow is delightful ; it is shaped

like the pomegranate, and when opened, presents the same beautiful carnation red; the seeds

are very small and numerous, and of a black color ; only the pulp and seeds are eaten. The
Pimos and Papagos use it for food ; also a small white cactus, which just peeps above the

ground. Many, antelope were seen about this place. The glare of our fires attracted a large

number of rattlesnakes ; the whole place seemed infested with them. "We judged them to be

a new species from their tiger-colored skins ; they were exceedingly fierce and venomous. On
the deserts of the Colorado we had often seen others with horns, or small protuberances above

the eyes ; and Dr. Abbott had taken from the body of still another species quite a number of

small ones, among which was a monstrosity with two perfectly formed heads attached to one

neck. CWhen you lie down on your blankets, stretched on the ground, you know not what strange

bedfellow you may have when you awake in the morning.") My servant insisted upon encircling

my bed with a reata of horse-hair to protect me from their intrusions. Snakes are said to

have a perfect repugnance to being pricked by the extremities of the hair. The paisano, or

Vol. I 16
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chapparal cock^ siirronncls his antagonist^ while asleep, with a chain of cactus thorns; when the

preparations are all made the hird flutters over the head of the snate to arouse it to action ; the

latter, in its vain efforts to escape, is irritated to such a degree, hy running against the barrier

encompassing it_, that it ends its existence hy burying its fangs in its o\Yn body.

From Sierra del Pozo Verde we moved on to Monument XIV, on the '' Sierra de la Union,"
sixteen miles and a half from the last. The country between the two sierras was, as usual, a

broad plain
;
but there is a great contrast betw^een the east and west portions ; the first seven

miles were exceedingly rich, and covered with a fine growth of mezijuitc grass and underbrush,

but the remainder of the distance was entirely bare of any kind of vegetation until we reached

the base of the mountains, where we found the usual growth of palo verde, palo de fierro, cacti,

&c. The bleached appearance of the soil, together with the excessive heat of the sun, reminded
us of the Colorado desert.

The sierra is of igneous origin, with a considerable mixture of lime. Its western slope,

instead of having the arid and desolate appearance of the eastern one, was fresh and green.

Crossing it, we encamped at its base, near " Los Ojos de Yestas."

The next monument, XIII, is placed at the point of intersection of the line and the road

made by the few wagons previously sent to Sonoyta, and not far distant from the " Papago
Ranchcria de Cobota." It is 11.8 miles from Monument XIV, and stands in a valley, limited

by the Sierra de la Union and the '' Cerritos de los Linderos." The boundary runs a few feet

south of a high peak of the former, and between two prominent horns of the latter, both posi-

tions making good natural points of reference. This valley resembles the last in every respect.

A deep gap in the mountain, near the Cerritos, affords a good pass, and the trail then goes out

upon a broad plain, bounded on the west by the "Sierra de la Xariz," (Mountain of the Xose.)

This plain is nearly level, and covered with low mezquite, and a few withered plants; its white

surface, perfectly destitute of grass or of any verdure, gives it a dismal appearance. There is

no water except in charcos, or ponds, filled by drainage after heavy rains. The same description

answers for the country west of the Sierra de la Nariz, in the prolongation of the line, until you
strike the valley of Sonoyta. Monuments were erected along tliis portion of the boundary, as

follows

:

No. XII, on the east ridge of Sierra de la Nariz ; No. X, on the west ridge; and No. XI, on
the wagon road made by our supply train, passing along the narrow vallev between the two

;

from XllI to XII is 27.70 miles ; X'll to X, 4.3 miles.

Tliese mountains are masses of black igneous rock, and difScult to clamber up. The eastern

slopes are gradual, but the western are perpendicular ledges.

and a half north from the town of Sonovta.

We found enramnpr] nf^Siv RnnnxrfQ +TiQ c-n

X

Their road

had been a circuitous and a hard one. The sierras had proved disconnected, and running in

parallel ridges from northwest to southeast, with small valleys between them. Not being able

to pass wdth wagons through the rough gaps frequently occurring in the mountains, they

managed to wind round the bases, which are short and abrupt. A westerly course was pre-

served as much as the nature of tlie country would permit. Only a few small springs were
discovered, and but one large well, regularly walled in by the Indians at Cobota. Had it not
been for the heavy showers which fell almost every day, it would have been impossible for the
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Mparty to have found sufficient water to supply their wants. At the time we readied there,

Jimenez was engaged in observing for latitude and longitude at Quitohaquita,

The valley of Sonoyta is not very wide^ but affords pasturage for large numbers of cattle.

Numerous springs course through it for short distances, and then sink into subterraneous clian-

nels. These, together with the '' Ojos Escondidos/' '' Pozo Yerde/' the well at Cobota, and tbe

springs at Q line that can be relied upon ; nor are

these always sure, as experience taught us. There is no timber within several miles of the

settlement ; firewood has to be brought on the back of the patient hurro.

The town of Sonoyta is the door of the State of Sonora, from the California side. It is a resort

for smugglers, and a den for a number of low, abandoned Americans, who have been compelled

to fly from justice. Some few Mexican rancheros had their cattle in the valley near by. It is

a miserable poverty-stricken place, and contrasts strangely with the comparative comfort of an

Indian village of Papagos within sight.

The Papagos wander over the country from San Javier as far west as the Tinajas Altas.

They were at one time a formidable tribe, and waged unceasing; war against the Mexicans.

Having sustained repeated losses, they at length sought their God, who is said to dwell upon
the high peak of Babuquivari, to ask his aid and countenance in their last grand fight with their

enemies. They assembled their families and herds of horses and cattle within an amphitheatre

enclosed by the mountain ridges, and battled it manfully for many days at its entrance ; but

their God could not turn the fate of war, and they suffered an overpowering defeat ; since that

time they have been quiet and peaceable.

We passed many deserted Papago rancherias
; they are generally situated some distance from

water, as there seems to be a superstition about living near it ; the women, who do all the

labor, have to bring it in ollas, or earthen vessels, a long way, bearing it on their heads ; they

are compelled to keep very large ones filled, which are sunk in the ground, and capable of holding

a great many gallons. This tribe is comparatively well off in worldly goods; they 23lant and

grow corn and wheat, and possess cattle, and many fine horses. Nature supplies them with

numerous useful plants which grow spontaneously ; from the suwarrow (Cereus Giganteus) and

pitaya they make an excellent preserve by simply boiling the fruit down without sugar, and

also a candy of the same material. They collect from a low bush growing wild, seeds called

^^ Chie,'' which are coated with a gummy substance
;
placed in water these become partly dis-

solved, and make a cool and refreshing drink, a refreshment much needed in that warm country.

The women are better dressed than most Indian women ;
they all wear skirts of manta or calico,

covering the body from the hips down. They appear to be a good, quiet, and inoffensive tribe.

A sub-tribe of the Papagos, called Arenencs, live on the salt lakes near the Gulf of California,

and principally subsist upon fish.

North of Sonoyta, and about forty miles distant, is a rugged serrated range of mountains called

^^ Sierra del Ajo," represented to be rich in copper, gold and silver. A company was engaged

in attempts at mining, but, from the scarcity of water, with little hopes of success. The great

distance necessary to transport the ore on pack-mules before reaching navigation, will render

thei^ efforts futile and unprofitable.

The section west from Sonoyta to the Colorado has already been described. In August we were

enabled to complete that portion of the w^ork, and although engaged upon it during the wet season,

barely sufficient water was to be had for our wants. The heat had become so great as to compel ns

to operate entirely with signal-fires by night. Monuments are placed near Quitobaquita, Agua
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Dulce, Tule, and Tinajas Altas, to mark the boundary. The line runs a few feet south of the

Q and Agiia Salada, and south of the Tinajas del

Tule and Tinajas Altas, The sierras on which these two last are located were trouhlesome

suffic

upon which to stand or place an instrument. Those who visited these stations to determine them^

had to console themselves by sitting up all night after their work was done, as there was not

sufficient space to stretch themselves out.

The big horn mountain goats frequent this region^ and the noise of their horns as they butt

them together in fight is often heard amons the rocks.

M . Schott has made a large and interesting collection of botanical plants and of natural

history, besides making careful examinations of the geology of the country ; he has also taken

the views of the scenery along the line, wdiich accompany this report.

It was a happy day that witnessed the termination of the field-work. On the 25th of August

both parties left Sonoyta for Altar, and thence via Santa Anna to Magdalena, in the State of

Sonora. The tracing and marking and triangulation of the line having been completed, Mr,

Jimenez and myself compared at this last place the data for fixing the respective distances

between stations, and the positions of the prominent topographical features of the country.

The section marked ^^ B," (see Astronomical and Geodetical work,) shows the results of

calculations of the latitudes and longitudes of points in the triangulation made to determine the

'^azimuth line of twenty English miles/' together with tables showing the lengths of iron rods,

A and B, used for measuring the base line; tables for laying off the circumference of the circle

having its centre- at the junction of the Gila and Colorado, and radius of twenty miles ;
tabula-

tion of results for the latitude of the initial point on the Colorado ; astronomical determinations

of positions on the azimuth line between the Colorado and 111th meridian; and distances be-

tween monuments. Tabulated distances along the routes in the neighborhood of the boundary

line from the Pacific ocean to the Gulf of Mexico also accompany this report.

At Imuris, a few miles from Magdalena, we found Lieutenant Patterson, encamped with the

escort and train, having left Aribaca in August, and reached there via Tubac and Los Nogales.

When at this last place, the Apaches, splendidly mounted upon fine horses, made a descent

upon his animals and endeavored to stampede them. Although the Indians, in war-dress and

uttering uncartlily yells, dashed up within fifteen feet of the mules, then in excellent condition

and well-rested, still their eiforts were unsuccessful.

At Imuris the parties of hoth commissions separated—the one to return to the city of Mexico,

the other to cross the continent to the Gulf of Mexico, and thence to Washington city.

I take great pleasure in reporting to the commissioner the very agreeable relations,, hoth offi-

cial and social, which constantly existed during a difficult work, with those gentlemen of the

Mexican commission with whom we were so long and intimately associated.

From Imuris we travelled the road up the San Ignacio river by Cocospera, a deserted mission,

to the rancho de San Lazaro, where w^e struck the main southern emigrant road. If space per-

mitted, I should like to dwell upon the rich valleys of the " Tierra Caliente" of Sonora^ the towns

of Altar, Santa Anna, Magdalena, Imuris, San Ignacio, and Cocospera, through which we jour-

neyed on our way home
; upon their highly cultivated fields of grain and sugar-cane, irrigated

hy miles of acenuias, and their gardens loaded with richly flavored fruit of the tropics as well as

of the more temperate zones. At Magdalena we saw in the same garden, apples, peaches, apri-

cots, pomegranates, figs, grapes, lemons and oranges. Leaving San Lazaro, we followed the
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roadj via Santa Cruz, Janos, and Corralitos, to El Paso, and thence took the southern route

through Texas to San Antonio do Bexar. From San Diego, on the Pacific ocean, via Fort Yuma,
Tucson, Santa Cruz, Janos, El Paso, and San Antonio, to Indianola, on the Gulf of ^Vlcxico, meas-

ured by viameter, the distance is 1.727.32 miles. From San Diego, via Fort Yuma_, Sonoyta,

Altar, Imuris,' Santa Cruz, Janos, El Paso, and San Antonio, to Indianola, the distance is 1,695.22

miles.*

My party arrived at this place November 30, 1855 ; a few days after, it was discharged, and

the property belonging to the commission disposed of by sales. I reached Washington Janu-

ary 10, 1856.

To the officers of my escort^ and to my assistants, I feel deeply indebted for their urbanity in

all my companionship "with them, and for their untiring efforts in the performance of their

duties.

I am, sir, very respectfully, your obedient servant,

W. H

X. MICIILER,

Lieut. Corps Top. Engineers^ U. S, Army,

U. S. Commissioner.

RECOXNOISSAKCE TO ^IHE MOUTH OF THE GILA RIVER, FROM SAN DIEGO, CALIFORNIA, SEPTEMBER 11

TO DECEMBER 10, 1849.—By C. C. Parry, M. D.

On the 11th September, 1849, the astronomical party of the United States boundary com-

mission, detailed by Major W. H. Emory for the determination of the point of junction of the

Gila and Colorado rivers, left the Mission San Diego, en route across the mountains.

A more direct course than that usually taken was concluded on, leading northeast by the

Rancho Santa Monica, to intersect the road usually travelled at Santa Maria.

Soon after leaving the mission grounds, we commence the ascent of the first rocky range,

leading by steep slopes to a height of several hundred feet above the river valley; thence,

passing over upland terraced plains, to descend a broken slope on the opposite (eastern) side.

The rock exposures show a form of porphyritic greenstone, of close, compact texture, and

uniform bluish color. As exposed in the line of the river course, which lies to our left, it

exhibits abrupt broken walls, through which the river makes its way, forming, near its exit

from the range, a distinct fall often or twelve feet in a distance of two hundred yards. At this

point commences the line of irrigating ditch, which formerly supplied the cultivated grounds

adjoining the Mission of San Diego, distant two miles or more. The only traces of this

aqueduct now remaining consist of broken patches of masonry, seen at several points along the

right bank of the stream.

This greenstone range, having an average width of two to five miles, terminates on the east

in an open basin valley, bounded on its western aspect by granite rocks, whose grey, mottled

appearance shows a marked contrast to the uniform bluish aspect of the porphyry range.

Our route thence, observing a general northeast course, passes diagonally over the wide basin-

valley below, reaching, at a distance of twelve miles from the mission, the Eancho Santa

Monica.^ This rancho occupies the left bank of the upper San Diego river, attached to which is

a very considerable section of rich bottom-land, capable of irrigation. The higher lands, and

mountain slones adioinii o

The
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mainhorses. From this pointy continuing a northeast course, the

river is crossed ; thence you pass up a more northerly branch. On this route ^ye soon approach

an immense mountain wall, lying on our right, and hloclving up our way eastward. The ascent

of this was accomplished at a depressed point in the general range, leading hy a rude, unbroken

track along the edges of a ravine. The general height of the ridge, some eight hundred feet

above the valley, was at last attained by doubling teams, and frequent manual assistance.

Our route thence led along^ and beyond, the line of broken valleys and irregular ridges,

showing frequently depressed basins, over upland plains, to the Eancho Santa Maria. The

rock exposure was quite uniform, being composed of crystalline feldspathic granite, coarsely

grained, or showing occasionally a close sienitic texture. The computed height of the Rancho

Santa Maria, above the sea, is 1,353 feet. It occupies the western edge of an extensive upland

miles

the broken line of the dividing ridge of this mountain ranp:e.D

On the northern border of this plain lies the lower course of the Eio Santa Isabel, flowing

hence in an irregular western course, and finally forming the San Diegito river, which empties

into the ocean some twenty miles above San Diego. The open plain is destitute of timber.

being covered mainly with pasture growth. (Q

on all the adjoining mountain slopes. Continuing along the line of the main road to Santa

Isabel, being the same followed by General Kearny in 1846, the day before the battle of San

gs us in the midst

scenery of this portion of California, We here pass amid groves of live-oak, verdant shrubbery,

and rich pasturage, set off in the back-ground by high rocky cliffs, or disclosing, in the

distance, pine-fringed heights, distinctly marked against the clear sky. At Santa Isabel we

encounter a clear running stream, coursing through an open valley, surrounded by lofty mount-

ains ; those directly to the east form the dividing crest of the range.

From this point there is a ^^ cut-off" leading by a direct east course, over the mountain ridge,

which rejoins the wagon road at San Felipe. To this route, being least known, we shall confine

our remarks. Passing then directly up the main course of the Eio Santa Isabel, we follow a

plain bridle-path, which, passing by frequent ascents, at first steep and broken, amid rocky ex-

posures of granite, soon expands into quite an open valley. This valley is bounded on either

side by steep mountains, along the sides of which, as we proceed upwards, pines make their

appearance. Our trail, crossing from one side to another of the lively brook dignified with

the title of the Rio Santa Isabel, brings us into the main road, about six miles above the settle-

ments, and near the dividing crest of the main ridge. Just below this is situated the rancho

of a Mr. "Williams. The country here has a fresh mountain look ; the air is cool and bracing.

The rock exposures at this point show a form of quartz granite, frequently imbedding crys-

tals of tourmaline.

om
more W
ain ranges stretching in a dim line seaward ; to the east the descent is more abrupt, and the

view shows the bare outline of the desert mountains, projecting in irregular spurs into the desert

plain, or standing as isolated ridges in the dull brown expanse below. •

The descent from the ridge to the east is by abrupt pitches along the sides of a steep ravine,

opening out below into a dry waterless valley ; this valley, thence expanding, forms the open

plain of San Felipe, surrounded by dull ashy-colored mountains.
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The distance, by this pass, from Santa Isabel to San Felipe, is twelve miles, while the wagon

road between these two points is twenty-five miles, or more, in length.

The geological formation exhibited along the eastern slope of the mountain range at this point

shows a very sensible change, and in place of the usual forms of feUl>itathic or quartz granite we

meet with a more prevalent character of micaceous granite, in which the scales of mica are fre-

quently of large size, and very confusedly intermixed. With this also occur mica and talcose

slates, traversed'by quartz veins. At this point, then, we have an approach to the gold forma-

tion, and in the section of country thus limited, exist the fairest prospects of mineral discoveries.

The country thus characterized is, however, barren and desolate in the extreme ; water is

scarce, and pasturage of the poorest description. Thorny cacti and arid shrubbery usurp the

soil, not only of the mountain clefts, but also of the open valleys. At this point, indeed, we may

say, the desert proper commences'; for it is here we have the first appearance of the desert plants

Larrea Mexicana and Fouquiera Splendens.

On leaving the last rocky exposures to enter on the open desert plain, we pass some distance

down the bed of Cariso creek ; along the course of which are exposed the high bluffs of sand,

marl, and clay, exhibiting a fine sectional view of the tertiary formation on which the desert

plateau is based. At the point where the road leaves the bed of the creek, to mount to the

desert table-land, some 150 feet above, fossil marine shells of Ostrca arc found, and gypsum

makes its appearance in extensive beds. The upper layer of the table-land shows a variable

thickness, composed of water-worn pebbles, derived from the adjoining mountains. Near the

mountain base, this plateau has a height of about 500 feet above the level of the Colorado river.

The surface extends in a gentle slope towards the Colorado, or eastward, about the distance of

twenty-five miles, where it reaches its lowest depression at the Lagoon or ''New river" basin,

which is in fact a part of the extended alluvial tracts belonging to the Colorado river.

The proof of this latter fact is seen in the barometric observations, showing a depression at

this point, below the level of the Colorado river in high water, and also by tracing a direct

connexion between the overflow of this latter stream and the appearance of water at Now river.

The numerous depressions found along the course of this alluvial tract have, moreover, all the

character of the sedimentary soil of the Colorado bottoms, supporting, though more sparsely,

the same character of vegetation, and showing, frequently, fluviatic shells, identical with those

now found at lagoons and sloughs adjoining the river.

This " New river" tract also receives the drainage of a large scope of desert country, which

is sometimes visited by heavy showers of rain. It retains this rain-water, and river overflows,

for several months ; when both these sources fail, it becomes a perfectly dry bed, or contracts

into q^uaggy saline marslies.

When we stopped here, in the latter part of September, copious local rains had filled these

lake reservoirs, which, with previous extensive river overflows, had enriched the soil and caused

a rank growth of annual grama grass. This afforded a fine grazing camp for our animals for

two months.

Directly sonth from our camp at this place, and about eight miles distant, hea a high mount-

ain range, having a direction nearly east and west. To the western and most prominent point

of this range the name of Signal Mountain" was given. This range is made up of a form of

sienitic rock, associated with recent lava. Its surface is bare, and presents a forbidding outline

of dark weathered rock, variously marked by furrows, and shows an irregular crest, gradually

sloping towards the east.
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Our route hence to the Colorado river leaves this depressed alluvial tract to the souths and
passes again over the hard, gravelly surface of the desert table-land till we come npon the

regular wooded hottoms of the main river. These hottom-grounds are everywhere bounded by

a distinct line of the desert table-land, which forms bluffs

of greater or less height. The character of these bluffs

is often obscured by drifting sand-^ which is constantly

encroaching on the lower tracts.

This npper bottom-land is densely wooded with mez-

quitCj which here finds its most congenial soil, and
spreads its thorny branches on all sides, forming im-

penetrable thickets. To this higher level succeeds a

lower surface of moist soil, supporting cotton-wood and

willow, both of which extend to the immediate edges

n

<- -=
/ - . .— ^

^>

of the stream.

In passing up the river on its right bank to the junc-

tion of the Gila, w^e encounter a rocky ridge abutting

directly on the river bank : thence rising inland into

^^ Pilot Knob" range.high rngged peaks, it forms the

The character of the rock, as exposed on the river bank,

IS gneiss having a distinct laminated structure. This
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character gradually passes into a form of sienite, com-

posing the principal mass of the adjoining mountain

ridge.

The immediate junction of the Gila and Colorado

rivers is marked by a formation different from any else-

where noticed. It consists of rounded knolls, which rise

from fifty to one hundred and fifty feet above the river

level, and are strewn over with the erratic deposites

Its internal struc-

ture is thus in a great measure concealed. In the cleft

made by the passage of the Colorado, just below the

iti junction, the central nucleus is brought to view, and ex-

hibits a form of epidote rock, occurring as an irregular

breccia, and showing evidence of internal disturbance
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belonging to the desert formation.

below.
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The Colorado river, below the junction, is barely five

hundred feet across. The Gila, near its mouth, is one

hundred and fifty feet wide. The depth of channel in each

isll"'^^ is very variable.

The alluvial delta lying north of the junction of these

two rivers is considerably below high- water mark. It
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thus furnishes soil suitable for cultivation, and is occu-

pied as such by the Yumas Indians. Some two miles

above the junction, on the right bank of the Colorado,

are marks of an old river bed, which, in the time of

floods, is filled with an obstructed body of water, forming

frequent sloughs and lagoons along its course. The
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ground thus irrigated is occupied "by another branch of the Ynmas tribe for cultivation ; tlie

chief productions being maize, beans, pumpkins, and melons.

V

time

flows usually occur in the month of July.

Tlie river ovor-

of October the

SMfs:^
During the montli of Novemher the air hecamo

weather was oppressively sultry ; the thermometer at

mid-clay frequently rising to 100^ in the shade. The
sty was remarkahly clear^ and tlie atmosphere extremely

dry.

sensibly cooler^ especially at night ; the thermometer

sinking below 50^ Fahrenheit. Heavy dews and fog at

times^ with cloudy weather and occasional showers, ren-

dered the atmosphere more moist. Strong winds were

frequent from the north, raising immense clouds of dust

along the course of the river.

The water in the river channel varied but little during

our stay, occasionally rising several inches, in conse-

quence of heavy rains, and again sinking to the ordinary

low-water level. Along the sides of the cation, through

which the river passes, below the junction of the Gila,

there is plainly seen a line of high-water mark^ showing

an elevation of twelve feet or more above the usual level.

The character of the soil adjoining the river banks,

derived from the sediment of river overflows and the

light material borne by winds from the adjoining desert

plateaux, causes along the bed of the stream the frequent

formation of shifting sand-bars. These are perpetually

changing with the variable river current. The process

of deposition and removal is thus continually going on,

rendering the river bed exceedingly variable and un-

equal in its depth and permanence.

The view of the adjoining country from any high ele-

vation discloses a scene of unqualified barrenness and

bleak sterility. The horizon is everywhere bounded by

the bare outline of distant mountains, forming jagged

and serrated ridges, or rising into various-shaped domes

chimney Intermediate, stretches the broad

and desolate table-land, with its dead-brown aspect;

while the more attractive river bottoms are seen clothed

with a straggling growth of mezquite, or reflecting from

turbid waters the overhanging willow and the lofty

cotton-wood.

On the 1st of December, having completed our obser-

vations, we struck camp for our return to San Diego.

The frequent rains of the previous month caused an

abundance of water at convenient points along our road.

In the bottoms of Xew river our teams were compelled to

drag over muddy tracks. The opportune supply of de-

Vol. I IT
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sert grama grass, which made this locality the recruiting station for our animals during our

stay on the Colorado^ was now entirely exhausted.

Leaving the wagon trains to follow out the ordinary road across the mountains, our

advance party, under Lieutenant Coutts, left the wagon route at Cariso creek, to mount the

height of the range, by a direct ascent, to the west. Following out at first a gradual slope by

which we advanced towards a re-entering angle in the steep rocky range, we accomplished with

ease nearly half the height of the mountain ridge. The rest of the ascent was literally climbing

up steep rocky slopes, or winding along rude ravines ; the height was finally gained, and was

some 2,500 feet above the desert plain below. Thence our route led by a gentle slope towards

the west, passing along beautifully shaded valleys, watered by clear flowing streams, and brought

us to the coast near the initial point of boundary on the Pacific.

Major Emory^s Heport Besiimed.

In 184G, I made a report of a rapid reconnoissance of the country here described by Dr.

Parry. I preferred giving this description, taken from a diflFerent point of view, to reproducing

my own sketch.

Dr. Parry accompanied me under the first organization as physician to the boundary com-

mission, and also undertook the duties of zoologist and botanist. In the summer of 1854,

when the second commission was organized under the new treaty with Mexico, the same position

was offered him, but was declined. The appointment was then conferred on Dr. C. B. R. Ken-

nerly.

In the list of officers of the expedition, (given on page 24,) the name of Dr. Kennerly is

inadvertently omitted.

I cannot conclude the account of this part of the country, relating to the boundary, without

some reference to a sad affair which occurred at the crossing of the Colorado, while the parties
r

under my orders were engaged at that point, and which, at the time, excited much interest in

the army and elsewhere. I refer to the death of the hrave and accomplished

the army.
C

command
Misso iri to California, the collector of the port of San Francisco. As may he

supposed, the march was full of difficulties. When hetween Santa Fe and the Gila, the party

\ force of Indians, which was gallantly repulsed hy Captain Thorn and hiswas attacked by a force of Indians, which was

command

.

Arrived at the Colorado, most of the party fagged out and dispirited, Captain Thorn was

obliged to use extraordinary exertion in crossing it. There was but one boat ; and with that

zeal and hardihood which characterized this officer in the discharge of all his duties, he

stripped off his uniform, and took the personal direction of the boat. After having crossed and

recrossed repeatedly, in ferrying over his command, and the party he escorted, the boat sank.

The captain, although a good swimmer, became entangled with a Mexican who was in the boat.o
probably in the chivalrous attempt to save him, went down, and was swept away by the current.

I was at the time in my camp, distant one hundred and fifty miles, where a soldier

came in and reported the circumstance, stating that the body had not been found when he

left. I immediately despatched an Indian runner to Lieutenant Coutts, who commanded a
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company of dragoons engaged in escorting a surveying party of the boundary commission, to

turn-out his whole force, and search the river to its mouth for the recovery of the captain's body.

was

officers of his own regiment.

and had it carefully placed in a coffiin, with the intention of bringing it to my camp ; but in

passing through San Diego, the officers of the 2d infantry, to which regiment Captain Thorn

then belonged, who were stationed there, claimed the body, and took possession of it.

Previous to setting out on the expedition to California, I applied to have Captain Tliorn

assigned to duty with my command. This and other considerations made me desirous of recov-

ering his body and sending it to his friends ; but I could interpose no claim over that of the

I close this brief account of the circumstances attending the

loss of a valued friend and brave brother officer by giving the letter of Lieutenant Coutts, which

accompanied his remains :

Camp Calhoun, California, Jslovemher 11^ 1849.

Major : I have succeeded in making a box that will probably carry the remains of the

lamented Captain Thorn to San Diego. In the absence of all material and conveniences for

effecting this desired object properly, my carpenters have done better than I expected of them.

I send the whole under the charge of Mr. Wiatt^ a citizen, with one of my teamsters and a

dragoon. They will procure a fresh team at Salvation camp, and should reach San Diego by

the 23d instant. It will not, of course, be necessary for the teamster and dragoon to return.

* * * 4c « * * *

I have the honor to be, your obedient servant,

CAVE J. COUTTS,

Maj. W, H, Emory,

L.eutenant 1st Dragoons, commanding Escort

Commanding Escort to Boundary Commission^ Camp Riley ^ Califorina.

-yf
routes along and in the neigltborlwod of

from the Pacifi ¥ of by

N,

From

Kewtown or New San Diego
Old 8an Diego
Fisher's Elancbo

Panasqiiitas

San Pasqual
Laguna
Santa Isabel.

AVarner's E^incho.

San Felipe

Vallecito

Carrizo creek
Big Lagima
New rive

Little Lagnna..
Alamo Mocho
Cook's Well.

Old San Diego.

Fisher's Eancho
Panasquit^s

San Pasqual.

Lasruna

Santa Isabel.

Warner's Kancho
San Felipe

Vallecito..

Carrizo creek

Big Laguna.

.

New Eiver

Little Laguna
Alamo Mocho
Cook's Well.

Fort Yuma

Distan ce. Distance from
starting point

Kewtown..--. ^^^^ ^''^'^''

Total di*j-

tance.

MiU$.

217.02
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TABLE—Continued.

From To

Fort Yuma
1st Lagima
2d Laguua
3d Lagima

Distance

Fort Yuma
Eowlett's Kancho
Camp No. 4
Camp No. 5
Camp No. 6

Los Metates
Camp No. 7 ._

Camp No. 8 _

Lomas Negras __

Camp No. 10

Camp No. 11 —
Camp No. 12

Camp No. 13 _

Camp No. 14, at Tezotal

Camp No. 15, Maricopa Wells..

Camp No. 16, Pimo village of Cola
Azul.

Camp No. 17, last point of Gila

Pichaco on the Jornada

Fort Yuma.

1st Laguna
2d Laguna
3d Laguna
4:th Laguna, camp near New Initial

Point.

Rowlctt's Rancbo
Camp No. 4
Camp No. 5

Camp No. 6

Los Metates. _

Camp No. 7 -

Camp No. 8

Lumas Negras, Camp No. 9

Camp No. 10

Camp No. 11

Camp No. 12 .__.

Camp No. 13
Camp No. 14, at Tezotal
Camp No. 15, Maricopa Wells
Camp No. 16, Pimo village of Cola

Azul.
Camp No. 17, last point of the Gila.

Picacho on the Jornada,

Tucson

Miles.

7.7
1.3

10.8
1.5

Tucson

San Xavier..Tucson
San Xavier I Agua de laCanoa _.

Agua de la Canoa Ford of Santa Cruz river

Ford of Santa Cruz river _ Tubac. .

2,63
4.86
20.88
14.79
2
14.84
11.50
16.72
13

9.50
10.50
10
10.50
40
15

14

35
35

9

25
12

2.50

T\icson Tubac -

.

San Xavier
Cienega de los Pimos
San Pedro river

Qucrcus Cafion

Plaza de los Pimoti--

Puerto del Davlo.

Cienega del Sauz
Ojo de la Vaca_
Eio Mimbres •-

Cook's Spring
Mesilla

Fort Fillmore

Cienega de los Pimos
San Pedro river ^

Quercus Cafion.

PJaza de los Pimos, Croton Spring..
Puerto He Dado
Cienega del Sauz
Ojo de la Yaca.
Rio Mimbres
Cook's Spring

Mesilla

Fort Fillmore
Franklin

24
23.52
6

30.76
30
25.30
54.05
17

17.60
53. 11

2.50
40

«San Xavier Franklin..

Tubac 1 Ojo del Agua de Sopori
C^o del Agua de Sopori Aribaca—
Aribaca

\ Ojos de las Boquillas- -

Ojos de las B<,>r[uiilas ' Laguna
Laguna Coyotes
Ojos de los Coyotes Charcos de Alvarez
Charcos de Alvarez
Puincho de Cobota-
Puerto de la Narlz

Rancho de Cobota
Puerto de la Nariz
Sonoyta

10.25
18.25
9.10
25.08
9.70
16.49
25.73
44.85
24.55

Distance from
starting point.

Miles.

9

19.8
21.3

2.63
7.49

28. 37
43. IG

45.16
60
71.50
88.22
101.22
110.72
121.22
131.22
141.72
181.72
196. 72

210.72

245. 72
280, 72

34
46
48,50

47.52
53. 52
84.28
114.28
139. 58
193. 63
210. 63

228, 23
28L34
283. 84
323. 84

10.25
28.50
37.60
62.68
72.38
88.87
114.60
159.45
184

Total dis

tance.

Miles,

280. 72

48.50

323. 84

The distances from San Xavier to Franklin were furnished
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From To Distance Distance from
Btarthigi)oint.

Tubac --,.

Mission of Tomocacari
Mission of Tomocacari. .

.

Rancho de las Calabasas

3files,

2. CI

10.37

Tubac --^ .- Calabasas

Riincho de las Calabasas. Observatory at Los Nogales

Observatory at Los Nogales Monument on Line.

Monument on Line
Agua Zarca.

Casita

Los Alisos

Agua Zarca

Casita

Los Alisos.

Jmuris

rLiinclio de las Calabasas.

Rancho de San Lazaro..

Rancho de las Calabasas

Newtown
Fort Yuma
Tucson
Tubac ^_
Rancho de las Calabasas.

Newtown.

Rancho dc San Lazaro
Santa Cruz -

Santa Cruz.

35
7.18

Fort Yuma
Tucson -_
Tubac.
Rancho de las Calabasas

Santa Cruz -

Fort Yuma.

Santa Cruz, via Ft. Yuma & Tucson.

217.02
280.72
48.50
12.98
42. IS

Tubac..--

Rancho de las Calabasas

Fort Yuma
Point of departure from Gila

Las Cuevitas - --

Las Tinajas Altas. -

El Corral _

ElTule
La Salada

Camp near New
Rio Colorado.

Sonoyta
Imuris

Initial Point on

AguaDulce
Quitobaquita
Santo Domingo
Rancho de Sonoyta^
Pozo del Macias
Rancho delSoni
Las Caborqueuas...
Hancho del Bamori
Las Tinajitas

Point of departure fhom Gila

Las Cuevitas

Las Tinajas Altas --

El Corral..--

El Tule -

La Salada _

Agua Dulce
Quitobaquita

Santo Domingo
Rancho de Sonoyta

Pozo del ^lacias

Rancho del Soui

Las Caborquenas.

Pamcho del Bamori
Las Tinajitas.-- -

Altar —
Fort Yuma

Altar
Charco de San Raphael -

Rancho del Ocuca
Pueblo de Santa Anna.-
Pueblo de Santa Marta-_
Pueblo de San Lorenzo.

.

Pueblo de la Magdalena.
San Ignacio

Altar

Altar

2.63
26.45
16.49

15.33
L15

44.89
2.89
6.54
5. TO

7.73
47.15
8.70

22.69
15.83
6.73
L65

Charco de San Raphael..

Rancho del Ocuca
Pueblo de Santa Anna__
Pueblo de Santa Marta.

Pueblo de San Lorenzo.

Pueblo de la Magdalena
San Ignacio

Imuris. -

Imuris.

8

18,

21

2

4.

4
4
6

4
38

84

76

78
62

Miles,

2. Gl

12.98

8 8

3.97 11.97
11.39 23. 36

14.79 38.15
3.73 41.88

11.37 53. 25

35
42.18

497. 74

54G 24
559.22
601.40

21.30

184
53.25

2.63
29.08
45. 57

60.90
62.05

lOG. 94
109. 83
116.37
122.07
129,80
176.95
185. 65

208. 34
224. 17

230. 90

235. 55

8
26.4
47.78
50.62
55.30
60.06
64.84
7L46

4

Total dis-

tance.

MiUf,

12.98

42.18

601. 40

235. 55

71.46

o The distances from Fort Yuma to Sonoyta were furnished by Don Francisco Jimenez, Mexican commission
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From To Distance. Distance from
starting point.

.Total dis

tance.

Altar ,

Charco San Raphael
Eancho de las Boquillas
Laguna near Lomita- .

.

Rancho de las Alamitos
Ford of San Ignacio...
Rancho de Arequabo
Rancho Espinosa.

Imuris
Rancho de Babasaqui
Cocospera ".. San Lazaro..
San Lazaro- Santa Cruz,.

Charco San Raphael
Rancho de las Boquillas
Laguna near T4omita.

Rancho de los Alamitos.
Ford of Sanlgnacio
Rancho de Arequabo. ..
Rancho Espinosa
Pueblo Santa Anna

Rancho de Babasaqui
Cocospera

Mil^. Miles,

8 8
16 24
3. 10 27.10
3.16 30, 26
2.67 32.93
2.38 35.31

12.80 48.11
13.28 61.39

Imuris

5

15.81
17.28
7.18

Santa Cruz

Newtown.. ._ [Fort Yuma
Fort Yuma-. I Altar
Altar _ Imuris
Imuris. __ Santa Cruz.

Newtown..

Santa Cruz _

1st tributary San Pedro ._
2d do do. -.(deserted rancho)
3d do do _

4th do. do
5th do do..-(Sauz)
6th do do
Ash creek

Santa Cruz, via Ft. Yuma and Altar.

217.

235.

71.

45.

02
55
46
27

San Bernardino
Entrance of Guadalupe caiion

Camp in the canon
San Luis Springs
San Francisco __
Pelatado
Janos.

Corralitas .

Mines of San Pedro.
Siinta Maria
Salado
Samalurca

1st tributary of San Pedro
2d do do.. (des' ted rancho)
3d. ...do do
4th do do
5th..,.do do..(Sauz)*
6th do do
Ash creek

.

San Bernardino
Entrance of Guadalupe caiion
Camp in the canon
San Luis Springs
San Francisco
Pelatado
Janos
<;iorralitas

Mines of San Pedro /___
Santa Maria
Salado .__ /___
Samalurca .

El Paso
" ""

Santa Cruz

13.50
IG

1.97
0.50
3
9.81

22. 32
30.16
9.27
12.73
11.70
16.10
27.13
10.50
20.26
19

27.18
27
36.31
25.02

El Paso.

Janos
Las Lagunitas
Palus Blancos.
Espia

Desechado
CaTrizalillo .

Las Lagunitas
Palos Blancos
Espia

Desechado
Carrizalillo __

Mountain Camp
Ojo de YacaMountain Camp

Ojo de Yaca _
j
Rio Mimbres

RioMhnbres _ I Cook's Spring
Cook*s Spring , ) Oanon Camp
Caiion Camp Mesilla Ford.
MesmaFord- .___! Alamos ---
Alamos

Janos^

Franklin

Franklin, (opposite El Paso)

8.7
13.8
14.1
18.8
19.3
22.6
20

18.7
19.7
28. 1

30.5
21
21.5

5
20.81
38.09
45.27

452. 57
524. 03
569.30

29.50
31.47
31. 97

34.97
44.78
67.10
97. 26
106.53
119.26
130. 96
147. QG
174. 19

184. 69
204. 95
223. 95
251. 13

278. 13

314. 44
339. 46

22.5
36. 6

55.4
74.7
97.3
117.3
136
155.7
183.8
214.3
235.3
256.8

Miles.

45. 27

569.30

339. 46

256.8

The distances from Janos to Franklin were furnished by Mr. Chandler, assistant United States houndary commission
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From

Franklin, (opposite El Taso)
Fort Bliss-

Isleta

Socorro
San Elceario

Last camp on Rio Grande
Eagle Springs
Van Horn's Wells
Dead Man's Hole
Barrel Spring
Fort Davis

Fort Bliss

Isleta

Socorro

San Elceario

Last camp on Eio Grande.
Eagle Springs :,

Van Horn's Wells ._

Dead Man's Hole.-
Barrel Spring .,

Fort Davis

Varela Springs
Leon Springs -._
Comanche Springs-

_

Ojos Escondidos
Arroyo Egcondido..
First camp on Pecos
Ferry of Pecos
Live Oak creek
Howard's Springs
First camp on San Pedro.
2d crossing of San Pedro.
Palos Blancos
Painted Caves _

1st Crossing of San Pedro
San Felipe
Arroyo Pedro _

Zoquetc creek __
Piedra Pinta . -

Varela Springs
Leon Springs

Comanche Springs..

Ojos Escondidos
Arroyo Escondido
First camp on Pecos
Ferry of Pecos
Live Oak creek
Howard's Springs
First camp on San Pedro.
2d crossing of Sau Pedro .

Palos Bhiucos

Painted Caves
1st crossing San Pedro
San Felipe .^

Arroyo Pedro . -

Zoquete creek

Piedra Pinta

Las floras (Fort Clark)
Elm creek ^.

-Turkey creek
Nueces

Las Moras, (Fort Clark)

Elm creek -.-..

Head of Leona _

.

Rio Frio

Comanche creek _

,

Sabinal ..

Eancheros creek

-

Rio Seco,

Quihi

Castroville

Leon

(Dhanis).

El Paso

Turkey creek --

Nueces
Head of Leona.
Rio Frio

Comanche creek

Sabinal

Eancheros creek _ _

,

Rio Seco, (Dhanis)

Quihi
Castroville

Leon
Siin Antonio

San Antonio
San Antonio

San Antonio

Miles,

2

12.14
3.10
6.45
59.80
31.42
19.74
32.83
13. 58

18. 42
28

33.86
8.8'8

ID. 40

8,68
Ifi. 26

38.26
7.29

30.44
44
19.50
18.39
15.73
2.54

10.22

8.80
3.81
8.86
7

7.13
15.23
10.27
9.04
6.08
8.4S
5

3.94
8.38
15.28
10

18

6.53

Distiince from
starting point.

Total dis-

taiice.

Port Lavaca
Indianola . -

#

inia.

14.14
17.24
22. G9

82.49
113.91
133. 65
166.48
180. 06

198.48
226. 48

260.34
269. 22

288. 62
297. 20
313.46
351.72
359. 01
389. 45

433. 45
452. 95

471.34
487. 07

f??9. 61

499.83
508. 63

512.44
521.30
628. 30
635. 43

550. 6S

SCO. 93

669.97
576.05
584.51
589. 51

593. 45

601.83
617.11
627. 11

645.11
651. 64

J/»7^,

651. 64

128. 60
138



^

136 TABLE OF DISTANCES

TABLE—Continued.

SUMMARY.

From

New San Diego, -^-la Fort Yuma and
Altar.

Santa Cruz
El Paso .

San Antonio

New San Diego

New San Diego, via Fort Yuma and
Tucson.

Santa Cruz
El Paso ^-i-I^"I-I^I!ir."I
San Antonio ---. •

New San Diego
New San Diego
Fort Yuma [./.".[l
San Xavier
Franklin
Ban Antonio

New San Diego

To

El Paso
San Antonio
Indianola

Indianola

Santa Cruz

El Paso
San Antonio
Indianola __

Indianola
Fort "^'uma .

San Xavier .

Franklin
San Antonio
Indianola

Indianola

Santa Cruz

Distance.

Miles.

569.30

339.46
651. 64
138. 00

601. 40

339. 46
651. 64
138

217,02
289.72
323. 84
651. 64
138. 00

Distance from
starting point.

Miles.

908.

1,560.

1, 698. 40

940. se
1,592.50
1,730.50

506. 74
830. 58

1,482.22
1. 620. 22

Total dis^

tance.

t

i

4Jb

I, 698. 40

1, 730. 60

1,620 22

#
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ASTRONOMICAL AND GEODETIC WORK.

PREFACE.

1. Classes of observations,

2. Longitude.

3. Latitude.

4. Geodetic measurement of azimuth lines

5. Tracing of parallels.

6. Computations.

A.

—

Determination oe Boundahy Line from the Initlil Point on the Pacific Ocean to
JUNCTION OF THE GiLA AND COLORADO, f

1. Longitude of Camp Riley, near Initial Point, on tlie Pa-

cific.

2. Longitude of junction of Gila and Colorado.

3. Latitude of Camp Riley,

4. Latitude of junction of Gila and Colorado.

6. Triangulation, transferring the determination at Camp
Riley to Initial Point, on the Pacific.

6. Azimuth of straight line from Initial Point, on Pacific,

to junction of Gila and Colorado.

B.

—

Determnation of Boundary Line from Eio Colorado to intersection of 111th meridian

OF longitude west of Greenwich and parallel 31^ 20' N.

1* Azimuth line—astronomical positions.

2. Triangulation for determining longitude of Initial Point

on the Colorado.

S. Tabulated results of latitude.

4. Distances between monuments

C.

—

Determinations

1. Latitude and longitude of Los Nogales, near intersec-

tion of 111th meridian and 31^ 20'.

2. Latitude near the head of Santa Cruz river.

3. Latitude of San Bernardino.

4. Latitude of San Luis springs.

6. Latitude of Agua del Perro.

6. Latitude of Espia.

7. Latitude and longitude of Carrizalillo.

8- Latitude of Initial Point on Rio Grande,

9. Azimuths for laying oil the Prime Vertical at above

stations.

10. Elements for marking parallels of latitude Sl'^' 20' and

31^ 47'.

1. Of Longitudes

:

a. Frontera.

a'. San Elceario.

p,

—

Boundary Line foRMed by the Kio Grande.

2. Of Latitudes

:

a. Frontera

6. El Paso del Norte.

c. Mouth of caSon -where road from San Antonio

to El Paso strikes the Rio Grande.

d. Presidio del Norte.

e. Fort Duncan.

/. Ringgold barracks.

g. Mouth of the Eio Bravo del Norte.

b, San Elceario.

cailon

to EI Paso strikes the Rio Grande.

d. Presidio del Norte.

tf. Fort Duncan.

/. Ringgold barracks.

g. Mouth of Rio Grande.

E.

—

Table of Latitudes Longitudes of points on and near the Boundary Line between

THE United Stated and Mexico.
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PREFACE.

I. Classes of OBSEE.vATI0^^g.

The observations for tlie determination of the latitude and longitude were of two classes—the

first being those which were made at primary stations with the largest instruments that could

be conveniently transported by land
; the second, those made at places of less importance, deter-

mined by reflecting instruments, and by the transmission of chronometers from the nearest

primary stations, or by flashes of gunpowder^ observed simultaneously. Eighteen stations of

the first class were established across the continent at the following places, named in their order,

from west to east:

1. Camp Riley, near initial j)oint, on the Pacific coast ; 2. Junction of the Gila and Colo-

rado ; 3, On the Colorado, where the line leaves that river ; 4. Quitobaquita ; 5. Los Nogales,

near 111th meridian of longitude ; 6. San Bernardino, near parallel 31^ 20'; 7. San Luis

springs, near parallel Sl*^ 20' ; 8. Agua del Perro ; 9, Espia ; 10. Carrizalillo, near parallel

31^ 4V ; 11- Erontera; 12. San Elceario ; 13. Initial point of boundary on parallel 31^47';

14. Caiion where the San Antonio road leaves the Rio Bravo ; 15. Presidio del Norte ; 16. Eagle

Pass, (Fort Duncan ;) 17- Ringgold Barracks ; 18. Mouth of Rio Bravo.

I do not enumerate the very many points of lesser importance determined by the sextant and

chronometer^ as no special notice is required of the means used in their determination. It may

be as well to state, however, that in all cases w^here observations were made for latitude with

reflecting instruments, stars were taken, both north and south, and at altitudes as nearly equal

as could be obtained ; and when local time was obtained by these instruments, stars were taken
r

botli east and westj of nearlj equal altitudes, and as near tlie prime vertical as they could be

found. In this way we attempted to avoid the errors arising from refraction and from the

eccentricity of the instrument.

In some cases, where I had direct comparisons with results obtained by the large instrument,

I ascertained that the latitude of a place determined by the Gambey sextant in the proper hands,

in a single night, might be relied upon to within 3" or 5"; and if the observation was repeated

for two nights, the result might be relied ux^on to be within 2" of the true position.

II. LOXGITUDE.

The longitudes of 1, 2, 4, 5, 10, 11, 12, 15, 16, 17, 18, were obtained by observations on

the transit of the moon and moon culminating stars, with a telescope of forty-six inches' focal

length, by Troughton & Simras, of London, and with a smaller one of thirty-six inches' focal

length. Occultations were observed, whenever practicable; but, owing to the impossibility

of obtaining corresponding observations, they proved of little value; indeed, but few were

observable. Occultations are no doubt of the greatest value where corresponding observations

at some established point are observed ; but for the general purposes of a survey, conducted in

distant regions, they are not a sure reliance. They occur too seldom ; and to see the instant of

immersion and emersion of a star requires great steadiness in the telescope, which in the field

can be rarely obtained, owing to the difficulty of protecting the telescope from the wind, and of

getting a firm support.
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After giving what I considereil a fair trial in the field to all the methods now known, it was
concluded to place the chief reliance on tlie transit of the moon. il\ hinvcvcr, it happens to
me to he again in charge of extensive operations of the kind, I shall make some effort to
improve the instruments for the ohservation of lunar distances. I am satisfied it is in tliat

direction itinerant ohservers must look for improved methods and facilitiea in obtaining lonj^i-

tude.

When the reflecting instruments are made so as to he jdaced more firmly and quickly in

any given plane, and the methods of computing lunar distances are improved and simi)Iificd,

it will be in the power of the observer any clear night, when the moon is above the horizon, to

multiply his observations so as to obtain close results. The instruments in present use have not
sufficient power to observe near contacts of the moon and stars ; and in the attempts which
lave been made to increase the power of the telescope, the instrument becomes insupportable

by the hand for repeated or nice observations.

In all cases where it was not necessary to declare the result on the spot, as at those stations

at the extremities of azimuth lines^ and at stations such as the 111th meridian of longitude,

1

which formed turning-points in the boundary, the longitude was deduced from corresponding

observations made at Greenwich. In some few cases we obtained corresponding observations at

the American observatories
j but the observations were not sufficiently continuous at any of

these last-named observatories to enable us to rely upon them. And I have here to repeat (what

I have heretofore expressed to the American Association for the Advancement of Science) my
obligations to Astronomer Royal Airy for the trouble he has taken to furnish the corresponding

observations in MSS. before they were published at Greenwich.

In the personal account, mention is made of the agreement made with the Mexican commis-

sioner to declare the 111th meridian, from computations based on the data afforded hy the

Greenwich Ephemeris,* before receiving the corresponding observations. This arrangement

was a necessity arising from our isolated position near the centre of the continent, cut off

from all intercourse except by expresses protected by armed escorts. To have awaited the
-J

reception of the corresponding observations would have detained us fully eighteen months^

at great expense—a result not contemplated bj either the United States or Mexican governments,

and not contemplated by the treaty, which provided against any possible errors in the location

of the line by declaring, 'Hhat line shall alone be established upon which the commissioners

may fix; their consent in this particular being considered decisive and an integral part of this

treaty, without necessity of ulterior ratification or approval, and without room for interpreta-

tion of any kind by either of the parties contractinga*

17

Whippl

5, 10, and 16, by Assistant John H. Clark ; at 18, by Assistants Gardner and Clark ; and at 12,

by Lieutenant W. F. Smith. At most of the stations the observations were carried through at

least three lunations ; but, it will be seen, the result was not changed materially after the

first lunation.

The longitude of the point where the boundary leaves the Eio Bravo was transferred from

Frontera by triangulation ; and the longitude of El Paso and of No. U (the caHon) were resjiect-

ively transferred from Frontera and San Elceario by flashes of gunpowder simultaneously

American Ephemeris had been rectived, nor -was I aif»re

published.
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observed. mode of obtaining

of longitude to many other stations ; but in a country without settlements, and traversed by
bands of savages who kill at sight, it was impossible to do so, as every j^avty that went out had
to be escorted by ten or fifteen armed men.

Where neither of the above means could be resorted to, longitude was obtained by transmis-

sion of chronometers from some established point. This method, so successful at sea, where
the motion is uniform and smooth, has objections on land, principally the impossibility of

moving chronometers without deranging the rate. Every method of transporting them was
tried—on carriages, on foot, and on horseback ; and an ordinary spring-carriage was found to

minmbe the best. Ko test can be applied to check an error in dete

mission of chronometers
; for even with three chronometers it is possible for all to be affected

in the same Avay, though of course not in the same degree—that is to say, all may run, while

travelling, too fast or too slow
; and when you halt, may resume their former rates.

The observations at the two stations 11 and 12—Frontera and San Elceario—being about the

centre of the continent, and in a geographical point of view more important than any others,

were combined to arrive at the results given.

om _ ^liJ.V/U_

lunations, computed from the predicted place of the moon and moon cul-

minatin

The same, after applying the correction due for corresponding observations

t" OS'^SS'.S

from

place, is

For the 1st lunation, December and January, 1851-'52 7 06 11.38

2d " January and February, 1852 13.34
3d " February and March, " 14.73
4th " March and April, " 12.48

Mean

Difference due to correction

7 06 12.98

-t- 17.68

The longitude of San Elceario deduced from observations on forty moon cul-

minations^ extending through three lunations, computed from the predicted

place of the moon and moon culminating stars, given in the Greenwich
Ephemeris for 1852

,

The same^ after applying the correction due for corresponding observations
made at Greenwich, is—

For the 1st lunation-, January and February, 1852 7 05 02.52
2d " February and March, " 04.31

7'' 04"46'.55

3d " April, £C
03.44

Mean 7 05 03.42

By combining these observations with corresponding ones at Cambridge,
Mass., we get

Difference due to correction

7 05 04.3

+ 17.75
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' The coincidence between these differences is satisfactory. The computations were made hy

independent computers: the first, hy Assistant J. H. Clark; tlie Becond, by Asgistjuifc J.

The observations for the first were made by myself; those at San Elceario byO'Donoghue.

Lieutenant W. F. Smith.

To give greater effect to the results, and to establish beyond the probability of future change

the longitude of Frontera—which is about the longitude of the middle of the continent, and is

a primary station on the survey of the boundary—an attempt was made to connect tlie obser-

vatory of San Elceario with that of Frontera by flashes of gunpowder, and the following is the

result. It should be observed that the Frontera here mentioned is not the Frontera of tbc old

maps of North America. Frontera signifies a frontier town, but in this instance is the name

given by its proprietor to a newly-constructed hut, built immediately on the ratification of the

treaty of Guadalupe Hidalgo, at a point some eight miles above El Paso, where it was sup-

posed the boundary under that treaty would leave the Eio Bravo. The difference of longitude

between Frontera and San Elceario, observed by flashes on the nights of the 14th, 18th, lOtli

February, and 14th March, 1852, was found to be as follows:

Date.

1

No. of observat'ns

each night.

Diff. of long., El Paso,
'

east of Frontera.

No. of obscrvat'ns

each night.

DilT. of long., f>an Klre-

ario, cast of Frontera.

February 14 - ^

1852.
14

15
12

12

r

s.

16.03
16,06
15.84
15.84

13

15
15

1

VI, s.

1 7.16

18 1 7. 54

19 1 7.36

March 14 -^ - -- 1 7.15

Mean of 53 observations 15. 94 Mean of 57 observations— 1 < . 30

The difierence of longitude by observations on the moon and moon culminating stars is l"

08'.58, which acrrees with that determined by flashes within 1'.3. Now, assuming the difference

determined by flashes as correct, and giving equal weight to the observations at each station

the longitude of Frontera will be diminished by 0'.65, and that of San Elceario will be increased

by the same quantity ; so that the final result will be :

Frontera, west of Greenwich

San Elceario '' "

y"" 06" 12'.33

7 05 04'.95

05™ 56'.39.

The longitude of the observatory at El Paso erected by the Mexican commission, two hundred

feet south and five hundred feet west of the Cathedral tower, was determined by flashes observed

simultaneously by Senor Salazar and myself on the nights stated in th^e pre^cedmgjart of this

article, to be 15'.94 east of Frontera ; hence the longitude of EI Paso, T

A discussion of the longitudes of the Presidio del Norte and of Eagle Pass, on the Eio

Grande, shows a difl-erence between the longitude obtained by using the Greenwich Ephemeris

and that obtained by using the corresponding observations at Greenwich, to be in the first case

+ 19% and in the second + l^M. Comparing these with the same quantities obtamed at

Frontera and San Elceario, made in the same year, it will be seen that there is a comcidence,

showmg that in this case the error in the predicted place of the moon is nearly uniform for the

same year.

The difference between the longitudes obtained in 1849, those computed from data in the
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Greenwich Ephemeris, and those obtained hy corresponding observations at Greenwich_, was

pretty generally + 12'. This confirms the importance of a thorough revision of the lunar

tables. The uniformity observable in these results shows, I hope, the probability of detecting

the error, and eliminating or reducing it.

I have deposited in the Department of the Interior two volumes containing, in tabulated

form, all the individual observations and computations upon which the results obtained on the

boundary for longitude are founded. I give a leaf from these volumes, to show the manner in

which the observations were made and computed. It has been suggested to me to present them

for publication ; but as each would make a volume nearly the size of the Greenwich Observa-

tions, I have contented myself, in this publication, with presenting in tabulated form the sepa-

rate results, and in two cases—at the initial point on the Pacific, and at the mouth of the Eio

Bravo—I have extended the table so as to show in detail the manner in which all the observa-

tions and computations have been tabulated. It has been found convenient, also, to incorporate

with these tables the computations by which the azimuth lines forming portions of the boundary

were determined.

III. Latitudes.

I

The latitudes of all the primary astronomical stations, except four, were determined either by

myself or by Assistant J. H. Clarlc, with the zenith telescope. Two of the four excepted were

determined by Lieutenant Whipple, the other two by Lieutenant Michler. I have placed in the

Department of the Interior four volumes containing the individual observations and the com-

putations for the latitude of the primary stations. In regard to the publication of these

volumes, the same remarks that were made above in reference to the longitudes apply here,

give a leaf from them also, to show the mode of tabulating and computing the observations:

The tables attached hereto present a recapitulation of all the results for the latitudes of the

primary stations, including the station determined by Lieutenant Michler, by circum-meridian

altitudes of northern and southern stars observed with a sextant, and those determined by

Lieutenant Whipple^ by observing the transit of stars over the prime vertical.

The method habitually used on the boundary for obtaining latitude—that by the measurement

of the difference of zenith distance of stars near the zenith, and nearly equidistant, north and

south—is now so generally used and approved as to make no particular notice of it necessary.

It was first adopted by Captain Talcott, in 1835, on the survey of the Ohio boundary. It was

resumed by myself on the northeastern boundary ; and some of my results coming under the

eye of Professor Bache, he concluded to try it on the Coast Survey, and called on me for any

suffcrestion I mi^rht have to make in reference to the form. I made the suggestions which^QV^^^.V^^ * *^-0

resulted in the form in which the instrument is now made by Troughton & Simms, of London,

and is that which I used on the present boundary survey.

Attached to the table combining the results of the observations at each station is a table

showing the correction applied to the places of stars^ derived either from actual observations of

stars at the Washington Observatory, and politely furnished for the use of the boundary sur-

vey, or from the Twelve-year Catalogue of the G-reenwich Observatory.

A comparison of the results obtained by the zenith telescope, with the errors developed in the

declination of stars of the British Association catalogue, will show the rapid march field

operations have made, in point of accuracy, upon the observations at the fixed observatories.
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While the results confirm the excellence of the zenith telescope for field operations, thej indi-

cate the necessity of a more extended and accurate catalofcue of stars

IV. Geodetic Measurement.

The azimuth lines were ascertained by ohservations on the elongation of Polaris and the
measurement on the face of the earth was made with several different instruments. Those in

California with a transit by Ertel & Son, Munich ; with a horizontal limb of fifteen inches

diameter, graduated to read to 10'^ The instruments used in tracing the parallel of latitude

were a ten-inch azimuth circle, by Gambey, of Paris ; two by Bruner ; and one by Draper, of

Phihadelphia. Some of the barometers used were by Bunten, of Paris ; but they were chiefly

made by James Green, of New York. They, together with the thermometers, were ccmparod
with the standard at the Smithsonian Institution, both before and after being used.

In tracing the parallels of latitude 31° iT and 31° 20', and also in prolonging the azimuth

line across California^ and from the Rio Colorado to the 111th meridian of longitude, it

frequently happened that it was convenient to take the meridians determined by the transit

instrument, but most usually they were taken from the measurements of the elongation of

Polaris.

Y. Tracing the Parallels,

The parallels were determined by tracing a tangent to the prime vertical at any given point,

and measuring the ordinates to the parallel. The use of the tangent instead of the chord was

preferred, because the measurement of the ordinates, confided to a variety of assistants, pre-

sented always an increasing series, and was less liable to lead to confusion ; a precaution very

necessary in a country where water is scarce, and where parties operating have constantly to be

on the alert against attacks of Indians. A general sketch of the stations established in latitude

to trace these parallels is stated in the agreement with the Mexican commissioner, which will

be found under the head of Personal Account, in Chapter II, audit is therefore unnecessary to

repeat it here.

Great as were the embarrassments in other respects, the absence of trees gave us great facility

in tracing these lines, and enabled us easily to correct errors resulting from producing long

lines.

In the determinations of latitude along the same parallel, it will be seen we used the same

instrument, and, as far as practicable, the same sets of stars; so we were quite certain of getting

correct differences of latitude between two stations. In no case was it attempted to produce the

same tangent in one direction more than thirty miles, and it was then always compared with

the tangent from the new latitude station. The parallel of latitude thus deduced by separate

and independent operations seldom differed more than a few feet ; and in no case was the dis-

crepancy suflSciently great to make it necessary to retrace our steps. The tangents, being few

in number, were generally laid off by myself, and prolonged by the principal assistant sur-

veyors, who were furnished with tables of ordinates and angles, which will be found in the

appendix, that enabled us at once, and by simple measurements, to establish points in the paral-

lels forming the boundary,

YI, Computations.

The computations were all made in the field originally, and subsequently revised in the

office.



144 ASTRONOMY AND GEODESY.

The observations made in California were computed in the field by myself, Lieutenant

Whipple, and James Nooney. They were all subsequently revised by Professor Hubbard, and

the new element of corresponding observations introduced into the computations for longitude.

The observations on the Eio Bravo were computed in the field by myself and Assistants J. H.

Clark and J. O'Donoghue, and revised in the office by Captain George Thorn, corps of topo-

graphical engineers, and Assistant C. K. Thom.

The observations on the parallels 31° 41' and 31° 20' were all computed in the field by Prin-

cipal Assistant J. H. Clark, Lieutenant Turnbull, corps of topographical engineers, and As-

offi

mad

Michler

A.

Determination of the line ft i
Mexico, from tlie Initial Point on ilie Pacific ocean to tie jMint where the " Gila river

empties into the Colorado." By Brevet Major William H. Emory, Chief

om
Themarine league south oi tne port oi ban -Uiego, t(

most obvious way of determining the direction of this line was to connect the two points by

triangulation, and in this way ascertain their relative positions on the face of the earth, and

compute the azimuth of the line joining them. But the character of the intervening country

made it impossible to pursue this mode of operating when the time and means at the disposal of

the joint commission were considered. Triangulation is the surest^ but it is the slowest and

most expensive method of surveying, even in old-settled countries, where the stations to be

selected are easily accessible in wagons. In the country under consideration obstacles pre-

sented themselves almost insurmountable. The whole distance, about 148 miles, may be

divided into two nearly equal parts, differing in character, but both equally unfavorable to

geodetic operations. The first, rising in steppes

tation, attains, in abrupt ascents, the height of five or six thousand feet in the short space of
m

tliirty miles. From this point, for about thirty miles, the country is occupied by a succession

of parallel ridges, striking the boundary nearly at right angles, and separated by deep, and

sometimes impassable chasms. It then falls abruptly to near the level of the sea. Ihe

remainder of the line stretches across the desert of shifting sand at the head of the Gulf of Cali-

fornia, destitute, for the most part, of both water and vegetation.

Tlio fnllnxirinor is \\\a c\rA(^r in wTiipTi orn nrronorprl fliP cnTiiPpfs Pmbranftd in the detcrminatlOfl

from

of the line

:

1. The longitude of Camp Riley, near the Initial Point.

2. The longitude of Carap near the junction of the Gila and Colorado.

3. The latitude of Camp Riley, near the Initial Point.

4. The latitude of Camp near the junction of the Gila and Colorado,

5. Transfer of the latitude and longitude of Camp Riley, by triangulation, to the Initial

Point.

6. Azimuth of straight line from Initial Point, on Pacific, to junction of Gila and Colorado.



ASTRONOMY AND GEODESY. l^^O

Numbers 1, 3, 5, and 6 are by myself. Numbers 2 and 4 are by Lieutenant Whipple.
The tracing of the line on the ground was partly by mj^self and Lieutenant Whipple, but

chiefly by Captain E. L. F. Hardcastle, corps topographical engineers.

The computation of the azimuth of the line was made in the field. In this computation the

earth was supposed to be a spheroid of revolution of the following dimensions, wliich are those

determined by Bessel from all the measurements up to that time, (1849,) and the elements

given by him were converted into English measure by adopting the following value of the

metre, viz

:

39.6850 inches; logarithm 1.5951741293.

Equatorial radius = G974129.339 yards.

Polar radius - = 6950815.059 ''

I am indebted to Professor Airy for the observations at Greenwich for 1819 ; and for the

recomputation of the longitude and the application of the correction due to the corresponding

observations on moon and moon culminating stars^ I am indebted to the assistance of Professor

Hubbard

I. LONGITUDE 01 CAMP RILEY, NEAR TUE INITIAL POINT.

The observations with the transit instrument have been reduced in the following manner:

The equatorial intervals of the transit wires having been determined as accurately as possible,

the imperfect transits were corrected, by applying to the mean of the observed wires the mean

of their equatorial intervals, multiplied by the secant of the stars* declination.

For circum-polar stars, each wire was reduced separately, and the mean of the results taken.

In the case of the moon, allowance was made for its motion hy the method and tables of Bessel.

(TabuliB Regiomontann3, pp. LII and 537.)

Denoting by a the constant of correction for azimuth of the instrument, by I the constant for

level, and by c that for collimation, and by d the star's right ascension, S its declination and z

its zenith distance, and by t the chronometer time of its transit, and by A t the correction of the

chronometer at the time ty we have the known formula

—

a=: t -{- ^ t -{- a sin. z. sec. ^ -f~ ^" cos. z. sec. 8 -j-

If ^ denote the latitude of the observer, and if

m =: b. COS. f -{- a. sin. ^,

n =z b. sin. ^ — a. cos.
f^,

the expression above becomes

a ^_j_ Af-j-OT + 7i. tan. d -{- c. sec. S^

or a = f + A ^ -|- w -f (n -j- c.) tan. o + c. (sec. o — tan, d)

which last form has been employed in the reductions.

In the observations at Camp Eiley, c = o for nearly the whole series, and is small enough at

all times to have no effect in the last term of the formula ; in the other series, one or two cases

occur where it has been necessarv to take this last term into account.

Where, as in the present case, only the right ascension of the body is wanted, the quantities

A t and m being constant for the evening, may be combined together, and then the last term of

Vol. 1—^19
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one efjiiatiorij aluajH sniall, and vanishing at no great distance from the equator, being intro-

iliiced when necessary, and the requisite correction for the chronometer rate hcing applied, it is

evident that but two equations arc necessary for the determination of the unknown quantities.

One is generally furnished by a circum-polar star ; the other by the mean of the equations,

corresponding to all the stars near the moon's pathj in order the more completely to remove all

chance of constant error from the desired result. The equations being solved, furnish the

quantities given below, and which have been applied to the observations.

The first column contains the date ; the second the name of the object observed ; the third

shows the position of the instrument, (lamp east or west.) Next follow columns 4, 5, 6, 7, 8,

9, 10, the seconds of observed transit, and column 11, the mean of the transit over as many
wires as have been observed. Colunm 12 contains the correction to be applied to this mean
for an

(n + c)

feet

+ (sec. d

the correction for instrumental error, or the quantity

tan. d,) the last term of which is generally equal to o; and
column 14 gives the correction of chronometer, and the constant term of instrumental correc-

tion, or the quantity A / -j- m.

In cases where a mean- time chronometer has been used, this column includes also the

reduction of mean to sidereal time, the quantities in all the preceding columns being in mean
time. In column 15 is given the sum of the quantities ; in columns 11, 12, 13, and 14 are the

obBcrved right ascension of the object ; and the last column shows the tabular right ascension^

taken in the order of preference from the Nautical Almanac, the Greenwich Twelve-year
Catalogue, or the Catalogue of the British Association.

The next step was to deduce the required corrections of the assumed longitude of the jdace,

by comparing the observed AR. of the moon with that corresponding to the assumed longitude
already determined very approximately by computations in the field. For this purpose, the

tabular AR. was interpolated from the moon culminating list of the Nautical Almanac, using
fourth diiferences, and it was found that the assumed longitude corresponded i^erfectly to the

results, from the uncorrected tabular place of the moon. But the extracts from the observations
at Greenwich, given below, show a correction of the latter to be necessary ; and this bein

applied, the corresponding correction of the assumed longitude was determined and also applied.

Constant values emiyloycd in the reductions.

O]
t *

'

.VATORT AT CAMP RlLKY,

I^.^(orial minvirh of transit wires.

I. n. III. IV.

+ 51.163 +33.971 +n!l65 +0.22

V.

17.092

VL

34.089

VII.

OBSERVATORY X£AK JLACTIOS OF THE GILA A>D COLOJIADO RIVBBS,

Equatorial intervah of iransU wirft*

T. IL III. IV.

51 .141.

July 27...,
28,...
^J • » »

31....
Ang. 2...,

3..,.
26....
27....

Sepl. 3,...
^ « « • «

O.flOO

0.000
0.000
O.OOQ

- 0.770
-0.726
- QS^
- 1.85-i
- 2.fi94

— 2.-2:n
- 1.778
- 2.613
- 2.4*>7

At-\- m

+ 11.99
+ 12.50

12.48
12.45
12.20
12.(53

iO.&^>

6.32
6.30
6.2:?

5.87
1.B4

+ 0.49

n-\- c At-\-m,

•Sept, 5...
34...
27...
28...

•"J ...

Oct. 93...
25...
28...
29...

Nov. 1 . .

.

9 ..

3* • •

+ 2.716
+ 1.388

+ 1 041

+ 0.792
+ 1.I2J

+ 1.204

+ 0.<*34

+ 1.471

+ 1.12*^

+ 1.764

+ 1.764

+ 1.764
0.000

A. m.
-2 25
2 24
2 24
2 24
2 24
2 24
2 23
2 23
9 23
2 23
2 -23

2 23
2 23

5.

29.02
54.55
47.68
45.66
43.^3
42.23
54.74
48.95
40.42
38,&5
31.26
28.09
^ . .14

»' »- *. ».

+ 52.790 +35.078 +17.467 +0.44

V.

17.489

VI

35. ISO

vu.

52 ,'710

« + C. A < + 7/1.

Oct. 3...,
'

ft • • «

d« . « •

6», . .

7' » • * «

24...,
-mIJ* a •

^^ V ft •

27....
28....
99....
^Tv ....
'H ....

1.026
0.450
0.000
0.878

29.100
1.410
0.450
0.437
0.147
0.297
0.607
1.435
1.238

+
+
4-

+
+

12

. ff.

41.T9
39.05
2.06
31.52
29.66
8.79
12.15
27.80
29,86
34.19
36.50
3y.04
41.56

.01

n + ^- A < 4" "*'

Nov. 1,.,,
2..,,
O* « « ft

T - • ft •

Oft ft ft

6ftft ••

«v«J » « * •

op-^C » ft * ft

-^rt i ft « « «

'>7

f^^ » • « «

9.

— 0,802
— 0.199

0.000
0.000

— 0.4II
O.IHX)

0.773
o.uuo
0,000

+ 0.672
0.000

— 4.370— 4.270

45.76
49,99
52.07

— 54.11— 55.17
— 57.31

-I- 12 22.04
Z 1 29.88
— 1 32.22
— 1 a>.09
_ 1 37.36

+ 12 25.83
_ 1 42.73

Tbc valttc ol At aOootea for Oie mean>tiuie the coiuplfmciit of the time vaiuo, it becuuies utce.^ ary to cl»ange the eign of (» + c.)



LONGITDDE. 147

Lo'ngilude of Camp Ililey : Bij William Ilcmsly Emory,

DATE.

1849.

OBJECT.

CHRONOMETER TIMES OF TRANSIT,

LAMP.

July ^ £ Cootiri

2 Moon, Isl L.

plAhxiP

a Sorpentis

5^ a Serpentis

e Librffi...

99

30

31

Moon, 1st L....

jff*Scorpii

6 Opliiuchi

a Scorpll

(5579)....

17 Opliiuchi

W.

Mooiij 1st li...,

*Anonymous,.,,

W,

• » « »(5579)

q Opliiuchi

Moon, 1st L .

,

» •

• • 9

(5579)

(X Herculis...

Moon, 1st L..

a LyrcR.........

Au2. 1

2

a Serpontis •

/7'Scorpii

5 Ophiuclii......

t

V « • • *

y Draconis

/**SagittarU

(F Ursa? Minoris...

51 (Hev.)Cep.,S.r.

i6f Lyrffi

^ Aquil.T? ..,

piSagittarii

e'Sagittarii

J Sagittarii

Mnon, 1st L ...

p Capricorni

yi Arjuarii.

W

W,

> • •

*« • •

* « « V « •#

a' Capricorni..,.

a'Capricorn!....

E

E.

p Capricorni

ij Capricorni.. ..*.

Moon^ Isl L....

4 c UrsiE Minoris...

/? Draconis

58 Ophiuchi

4 Sagittarii

y Draconis

/i'Saglttarii

5 Ursffi Minoris...

61 (Ilev.) Cephei..

a Lyr.x

P IivrsG

E

s.

16.0

29.2

48.8

11.6

47.2

43.0

35.8

34.5

2.0

46.8

46.0

W. 47.0

39.8

45.9

47.5

49.8

38.0

49.2

36.0

25.2

33.5

12.5

45.8

II. III. IV.

35.0

47.0

8.

54.0

5.0

s.

13.2

22.5

9.2

6.0

29.2

26.2 ' 43.4

23.2
,
38.8

46.4

5.0 22.0

28.2

1.5

54.0

42.2

46.0

19.5

12.0

4.0

39.0

58.6 16

20.6 I 40.8

4.2

5.0

5.0

58.0

99.8

59.9

40.0

15.5 33.2

51.5

23.0

15.2

41.5

9.5

4.0 22.2

5.0

0.8

51.0

23.0

41.0

33.0

40.5

40.5

18.9 \ 36.9

9.6 28.0

6.0

54.0

42.0

2.0

57.0

36.0

32.5

39.5

49.5

9.0

18.5

37.5

34.4

28.5

46.0

33.2

56.7

30,0

3.8

49.0

23.2

10.4

58.4

29.0 56.5

15.2 33.5

24.0 12.0

32.0 23.0

18.2

27.0 45.0

36.5 54.0

55.5
I

13.0

52.8

46.5

3.0

13.5 21.8

30.5

31.0

58.0

39.0

49.5

38.0

37.0

22.2

50.0

13.5

48.4

21.8

V. VI.

«.

32.5

8,

VII.

Mean of
obs'u wires

CORRECTION FOR

—

8, k, m. s.

I

52.0 11.2
,
14 38 13.41

Iinpcrfect

transft.-s

.

Instru-

ment.

Chronomctor.

UUbLRVlLD

A.R«

40.5 ' 58.5 16.0 14 42 23.67

39.5

1.0

56.8

22.4

56.5

4 22.0

57.5

18.0

14.0

15.0

35

28.0

39.6 54.8

15 2 57.33

15 8 52.13

15 30 39.37

13.5 30.5

39.2 56.8

15 45 4.00

15 36 39.10

15 45 12.70

38.66

8.63

37.6 56.0 13.5
;
32.0 | 15 51 37.59

29.6 47.8 6.5 ; 24.0

33 50.0

18.4 36.4

58.8

50.8

58.5

16 8

7.5

53.8

34.2

8,6 26.0

17.5 35.4

15 56 29 96

16 6 15.97

16 19 58,74

16 32 40.52

17 1 50.82

16 41 43.98

27.0 ,
44.5 2.5 17 2 27.00

17.671

3.06

17.67

59.0

51.0

58.4

58.5

34.0

8.6 : 26
I

17.2 ' 36.2

15.5
I
33.5

53.2 :
11.2 29.0

46.0 4.5 23.0

16 32 34.83

17 1 33.09

17 32 40.53

16 ^ 40.50

-f 5.95

24.0 46.0

14.8

17 7 35.99

18 24 27.87

18 32 35.00 .57

+

31.6
J

15 35 40.34

93.6

52.0

59.0

16.0

6.4 ' 94.4 15 56 ^.00 1 -f

50.0

51,0

10.0

47,5

15.5

8.0 16 6 15.87

18.5 17 52 56.30 •...** ....

59,5 ' 90.0 I 40.5

29.0 18 4 42.78

7.0
;
18 23 35.^

- 9.14 +
2 23.97' —

20.0

28.0 35.0

26.5

57.0

8.5

59.0

43.0

21.0

2.8

54.5

15.6

27.0

58.8

36.5

16.0

27.0

42.6

10.19

18 24 26.00 +2 57.33 +
18 44 29.92I

18 58 17.

19 12 44.86:

19 31 54.21
t

11.9

4.5

20.2

8.0 26.5

31.5

6.0

40.0

19 49 21.92

20 9 11.07

20 20 4.40

20 44 20.31

20 9 11.74

20 9 35.94

20 20 6.14

90 55 12.851 +
21 1 25.30 +

8.87

+
+

4-

27.30 +
0.07 -{-

17 1 35.11

17 26 54.43' ..

17 34 24.67

*»«• *"

9.17

9.%17 50 17.63* +
17 53 40.08

18 4 54.6OI

18 21 16.00

18 18 33.50

18 31 42.70

IS 44 19. 3S' + 4.11

\

41.10

ie.28j +
0.37 --

5.

00 -f

0.00,

0.00'

o.ooj

0.00,

0.00

+

0.00|

0.00:

00

0.00

+

I

0.00

0.00

00

0.00
I

o.oo| i-

0.00

0.00

0.00

0.00

+ 0.25

+

-f 0,05

0.78

0.94

10.4^

12.96

0.41

+

+

0.21

0.11

0,18

0.I8I

0.96

0.22

5.78 +
1.02^

4- 0.31

+

13.18

+8 51.47 + 16.30

0,51, +

Observed by mistake for n Ophiuctu. i lusirument reversed

TABU
E.AB
A R.

«. A. in, s. «.

11.14 14 38 24.5.^V 94.61

11.14 14 42 33.81' 33.74

11.96 15 9 33.63

11.97 15 8 55.47 5>.00

11.99 15 36 51.36 51.69

11.99 15 45 15.99' 16.14

19.49^ 15 36 51.59 51.67

12.49' 15 45 16.31 16.13

12.49* 15 51 50.08'

12.49 15 56 42.45 42.04

12.50 16 6 28 47 28.1fi

2,50' 16 19 11.24! 11.87

12.50 16 ^2 53.021 53.11

19.51! 17 1 45.66 45.80

12. 47^ 16 41 53.,T9

12.47 17 2 21.80

12.45 16 32 53 93

tt * « f

12.45 17 1 45.54

12.45 17 32 52.98

53.08

45.78

19.21 16 39 59.96* 53.07

12.20' 17 7 47.92! 47.85

12.19 18 94 40.34

12.19' 18 31 51.99 51.95

11.76' 15 36 52.01 51.69

11,76 15 56 42.041 41,99

11.75' 16 6 27.68 28.12

12.63, 17 53 8.15 8.26

12.63 18 4 46.51 46 69

12.63' 18 21 14.10 13,50

12.63' 18 27 46.91 52.21

12.63 18 44 31.95: 32 72

12.63' 18 58 30.41
I

12.63

12.63

30.65

57.5419 12 57.69

19 31 7.03 6.73

12.63 19 49 25.86] 25.81

19.63 20 9 23.89

12.63 20 20 17.24 17.31

12.63 20 44 33.05 33.08

20 9 19.27 19.19

10.87

10.85

10.83

90 9 49.77

30 17.25

20 55 51.97

43.06

17.29

50.99

10.^ 91 1 36.41

9.99

9.9?

9.97

17 1 39.32 39.09

17 27 3,39

17 34 25.79

17 50 37.

9.97 17 53 7.97
1

3.27

25.70

.25

8,22

9.97 18 4 46.59 46.68

9.96! 18 21 12.41 12.95

9.96i 18 97 50
I

52.92

9.96 18 31 59.03 51.91

9.951 18 44 32.93^ 32,71
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LongiliuU of Caivp Tdley—Continued.

DJLTB

19#9.

CURONO.HLTER TIMES OP TRANSIT.

LAMP.

Aug. 19* £ Urstu Minoris...

96

27

•29

30

/? Dracnnis

58 Ophiuchi

\ ^airittarii

/(iSagittarii

J Ursaj Miiioris...

^ A(iiiila?

h Aquilse

W

y Aquiirp

a Aqiiiln>

a Cygni

61>Cygni

1 C:ipricorni

1} Opliiuchi.

a HercuUs

,

Moon, 1st I.

58 Ophiuchi.

fiiSuijittadr

A Sagiitani

a L>Titi ...

yi^.-igittaru

§ Aquilip.

,

W.

7} Ophiuchi, ,,,,.

a Ilereulis . ......

B Ophiuchi

a Ophiuchi

58 Ophiuchi

W.

4 Sagittnrii

Moon, 1st L ...

X Sagiliarii

^ AquiIrE

^'SagUtafii,.,.^..

A g;i-ittarii

a T.yra^

Moon, lettL

7r F^agittarii..,,.,,.

y Aqiiila',,,.

w.

4 Sagilturii

/I'Sagittarii. ,

A Sa^ttarii

a Lyne..

E.

Sagittani

5 Aqiiilic

p Sagiliarii.»

6 Aquilffi

y Aquilic . , , ,

.

Moon, 1st L
a'Capricorni.,

a^Capricorni.,

jS Capricorni,,

a Cygni

^»Sagittarii.,..,..

6 UrsjB Minoris. .

.

« i^ywe

r If.

»

•

20.4

32.6 0.4

2-2.4 40.4

in.

33.6

44.0

V • •

51.

C

2.0

41.6

57.0

8.4

28.6

19.0

43.0

14.0

26.0

45.5

36.0

1

27.6

28.0

58.8

10.0

20.4

30.4

IV.

34.8

56.4

17.4

28.6

38.8

16.6

2.0 96.0

59.6 I 22.0

27.5 . 4tJ.O

51.4 ' 9.5

45.5 3.0

49.0

7.0

30.8

43.2

3.2

53.8

IS.O

50.0

42.8

8.0

26.4

48.0

0.4

6.8

25.4

22.8 41.4

37.8

41.5

3 6

32.4

45.8

57.0

3 5

22.0

49.5

20.5

23.8

43.5

59.8

21.5

11.2

35.S

14.0

4.8

26.8

44.8

38.4

41.8

2.0

53.8

16.0 35.0

24.5

40.0

7.0

46.5

58.6

24.5

^.Q 20.8

49.0 6.5 23.8

42.4 1.5 20.4

59.6

23.0

33.5

I

41.5

39.0

17.0 34 51.5

41.0

52.5

33.0
I 51.4

37.5

:k.o

44.0

56.8

49.4

59.4

II.

10.0

15.0

i .2

2.6 2L8
56.6

3.4

.S2.2

6.5

26.8

33.4 52 4

45.0 3.0

38.6 57.0

15.2

25.2

lUO

24.0

18.0

29.4

28.2

34.0

39.2

34.0

46.8

29.4

42.4

42.0

57 2

57.8

4.0

57.5

16.0

15.2

11. ft

21.4

16.0

25.0

16.0

9.5 27.0

56.8
I

15.4

21.0 38.0

44.5 . 3.2

34.!? 52.4

3.3 I 27.0

\V. 45.9 '

3.5

57.5

33.8

31.8

44.0

34.0

56.0

20 2

29.4

39,4

34.6

47.2

V. VI

42.4

24.4

35.6

47.2

57.2

3.8

40.4

5.6

18.0

8,

49.0

20.4 37.6

28-5

52.5

38.0

26.2

48.0

3.0

56.0

59.5

20.2

36.0

57.8

53. S

8.4

54.0

6.0

35.4

49.2

68.0

22 4

34.6

54 8

46.0

9.0

2.4

48.0

6.0

20.6

13.5

16.8

38.4

12.5

30.0

17.5 35.5

42.0

38.0 56.0

59.5

59.5

58.0
j
16.8

9 5 ! 26.5

36.5

48.0

47.0

(

54.8

7.0

25.0 42.5 59,8

57.0

5;}.2

9.0

48.0

0.5

16.0

12.5

30.6

6.0

48.2 6.8

.2

51.2

58.0 16.5

53.6 12.5

9.4 31.0

1.8

42.6 0.0

6.5

19.2

52.6 I 11.5

13.5

37.6

10.0 27.6

50.0 15.0

23.2

36.0

30.0

31.0

42.6, A.9 m.O

21.5

46.5

39.8

47,8

\ll.

CORRECTION FOR

56

52.4 20.4

12.4

25.0

33.2

38 4

16.0

38.8

51.6

12.0

3.5

27.8

2G.5

9.6

ME.v:s OP

oBs'u WIRES Impelled
trani=its.

Instru-

ment.

17 2 38.37

m. $.

I 3.51

17 26 .^16.37

17 34 17.30

17 50 28.86

18 4 38.7)

18 23 40.00 _2 23.92

18 59 58.13

19 17 48.09

19 39 0.31

19 43 20.30

20 9 11.20

20 9 35.21

20 36 14.13'

21 4.72

35.10

26.0 21 6 96.90'

38.0

31.5

31.5

57.0

34.2

31.4

53.0

54.0

17.0

21 13 44.81

17 1 38.34

17 7 41.74

17 13 1.93

17 33 55.00^ + 22.91

18 4 53.32* — 13.68

18 18 34.8»

18 31 46.63

18 44 58.74

18 58 24.56

13.6 31.5 17 1 38.38

17.0 34.4 17 7 41.67

35.4 17 12 39.07

43.5

13.0

25.4

*•«#*•«•

5.4 23.6

53.4
j
12.0 30.5

17 27 51.66

17 35 17.96

17 50 29.54

18 4 ^.37
\

17.8

34.0

30.5

.5

Id^ 18 34.17^

18 58 24.96 * « *

l^ 4 39.23

18 18 43.67

18 31 46.961

18 56 20.10 4-

19

9.45

9.23

25.2

33.8

31.5

53.0

29,0

17,5

33. 35^ 4- 9.14

19 38 18.1o| + 43.26

17 50 29.51
_,

18 4 39.51j

18 18 34.83

40.0

53.2

48.0

6.0

29.5

20.6

18 31 47.37

18 55 34.17

18 58 51.:fi

0.00 +
26.32

19 12 24.55 -}- 26.92

19 17 49.08* 0.00

+
I

I

I

19 39 1.53

19 48 52.61i...
I

90 9
7.58J +

20 9 27.00 + 10. 5l'

5.83 4-

27.5 20 36 15.07

34.5 18 4 39. S9
\

31.0 i 53.0

13 14 22.00 -f7 11.69

18 31 47.86

* Instrument reversed.

Chronometer.
OBSERVED TABU-

5.

6.99
I

+
— 1.23'

+ 0.37

-f 0.42

+ 0.37

96

0.23

0.05

0.17

0.14

+ 0.22!

— 0.94

— 0.74

— 0.54

-f 0.30

+ 0-si +
— 0.481

+ 0.60

+ 0,73

+ 0,71

+ 0.88

— 1.48

+ 0.78

— 0.45

+ 0,75
-f.

— 0.70

+ 1.25

— 0.61

+ 1.06

+ 1.19

4- 0.92

+ 1.28

— 0.65

4- 0.86 4

+ 1.06|

— 1.7;

+ 0.76

+ 0.87

0.40

0.78

0.69

+

4- 0.85

0.321

0.57

0.41

4- 0.41

4- 0.48

— l.TC

4- 0.80

— 35.14

1.67

+

+

A.R. LAR
A.R.

«. h, 7iU $, 8,

7.47j 17 1 35.34 36.61

7.47: 17 27 2.61 2.86

7.47 17 34 25.14! 25.53

7.47 17 50 36.75^ 37.09

7.47; 18 4 46.55 46.53

7.47 18 21 7.59 8.20

7.47 18 59
30.27J

30.53

7.47j 19 17 55.51^ 55.54

7.47 19 39 7.61 7.36

7.47' 19 43 27,63 27.48

7.47* 20 9 18.69| 19.20

7.471 20 9 42.90 43.07

7.47: 20 36 20.66 20.11

7.47 21 11.45 11.07

7.47 21 6 33.83; 33,59

7.47 21 13 52 58 52.67

6.32 17 1 45.17, 45.42

6.32 17 7 47,58 47.47

6.:^ 17 13 8.85'

6.:«
»

17 34 24.96. 25.42

6.32 18 4 46.67. 46.43

6.32

6.32

I

18 18 42.00 41.65

18 31 51.47
I

6.^ 18 45 5.84

51.55

5.73

6,32 18 58 30.43 30.45

17 1 'ISA^i 45.406.30

6.30, 17 7 47.27 47.45

6.30 17 12 46.62 46.74

6.30 17 27 57.35 57.36

6.30 17 35 25.32 25.40

6.30 17 50 37.03. 36.97

6.30 18 4 35.59

6.30; 18 18 41.75' 41.64

C.30' IS 58 30.61 30.43

6.28 18 4 46.37 46.40

6.28

6.28

18 18 41.56 41.62

18 31 51.46: 51.51

6.28 18 56 36.37

6.28, 19 49 64 49.46

6.28. 19 39 7.24 7.28

5.87 17 50 36.16 36.94

5.87 18 4 46. OT 46.39

5-87 18 18 41.55| 41.61

5.87 18 31 51.82 51.59

5.87 18 55 40.76| 40.62

5.871 18 58 30.44 30.41

5.87. 19 12 57.92 57.37
I t

5.87' 19 17 54,86; 55.44

5.87I 19 39 l.m 7,23

5.87' 19 48 59.05
I

5.87; 20 9 19.69 19.15

5.87 20 9 43.79' 43.(^2

5.87 20 12 33.98* 34.12

5.87 20 36 19.18' 20. ()2

5.48 18 4 46.17. 46.37

5.48| 18 21 5.03' 4.22

5.481 18 Zi 51.67! 51.47
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DATE, OBJECT.

1849.

Sept. 1

CnRONOHETER TIMES OF TRANSIT.

LAMP.

c'Sagittarii

y AquilaB

a Aqiul.T;

g^Sagittarii

a Cygiil

W.

TT Sagittarii

p'Sa,i(ittarii

6 AquLlifi . .

.

Y Aquilic . ,,

a Aquils . ..

^ Sagittarii .

a^Cnpricorni

a^Capricorni

75 Draconic..

W.

76 Draconis

/J Cephei

7663 . , . .

3495,8. P.

A Aquaril

iscis Australia

a Pegasi

Aquarii

^ Aquaril

c Piscium .......

20 Pisciuin

27 Piscium

33 Piiicium

a Andromcdn) ....

y Prgasi

I
Moon, 2<1L

10 CeU

13 Ceti

/?Celi

J Pisciuin

'JO Ceti

Polaris,

4 27 Piscium

33 Piscium

y Pegasi

10 Ceti..

W.

13 Ceti

)?Celi

6 Piscium ,,,.

€ Piscium ....

c Piscium ....

Moon, 2d L

.

/4 Piscium .••

V Piscium . . .

.

a •

Piscium

Pha-iaci.^

a Arietis ......

*5

^ Foraaci:?. . ...

10 Ceti VV.

13 Ceti

X Olilr 1<**^*«• «t«*

tf'Crti

fi PiHoiiim

p Piacium

r.

s.

19.0

31.8

27.8

6.0

30.0

24.0

48.0

31.5

23.5

42.9

53.0

18.0

23.4

39.0

21.6

20.8

6.4

45.5

36.6

11.5

38.0

6.5

27.0

7.4

47.0

38.0

4.0

39.4

2.4

18.0

46.8

27.8

45.8

48.0

15.4

A
46.0

II.

s.

29.0

49.4

45.5

30.8

51.6
j

10.0

0.2 18.4

2.3 19,4

13.6 31.0

51.2

47.0

41.5

5.2

13.5

33.4

12.5

10.4

10.4

37.5

41.4

56.4

37.8

37.6

23.0

2.6

54.8

28.5

55.2

24.5

1.0 18.4

44.0

24.4

55.6

21.8

56.4

8.0 25.6

19.4

35.0

4.0

44.8

2,8

III.

36.4

25.0

6.8

35.5

28.6

2.4

47.

G

54.0

42

«.

36.0

59.0

35.2

1.8

37.5

46.5

27.4

57.8

58.8

13.4

18.0

55.2

55.0

40.0

20.0

18.8

12.2

46.4

37.0

12.4

42.0

35.5

1.0

24.0

41.4

4.0 21.4

MEAN OF

OBS"i> WIRES

CORRECTIOS FOR

46.8

6.5

3.2

54.4

28.0

36.5 54.5

53.4

48.4
j

6.0

8.8 26.0

5.0 93.0

17.0

23.0 ; 40.0

2.0 50.0

Iniporfect

transits.

12.4 I 30.0

10.5

23.2

42.6

40.5

34.0

57.5

36.6

52.0

6.G

0.4

44,6

17.2

16.5

30.4

35.0

.5

11.5

57.2

37.0

13.4 ' 31.0

38.4

13.5

43.4

36.4

52.0

20.4

I

34.0 41.5

2.0

.2

30.6

2.0

53.8

9.4

38.0

59.0

19.0

20.0 ; 36.8

11.0

41.5

25.0

55.0

46.0

20.0

30.8

11.0

28.0

5.0

43.5

15.4

2.8

37.0

24.0

28,4

59.0 ' 16.0

41.0 1 58.2 1 15.2 I 32.4

39.9

42.0

33.0

17.5

2.0

36.5

34.0

47.6

52.0

29.8

28.5

14.5

54.0

27.2

40.0

0.4

58.0

51.6

16.0

25.0

40.4

33.0 57.5

29.4 47.4

4.0 21.5

54.0 11.0

29.6 46.5

18.5

52.5 10.0

18.5 35.4

26.4 17.0

59.6 16.0

38.0
! \yo • i> H

48.5

12.4

47.6

20.0

u.o

26.4

55.0

16.5

2.4

31.8

19.2

56.2

51.5

4.8

9.0

47.0

45.8

31.5

11.2

17.0

4.8

38.5

28.0

3.6

35.8

27.0

52.4

13.0

32.5

12.6

6.2

5.0

37.4

28.0

43.4

12.4

34.0

36.0 53.4

54.0

45.4

28.5

2.0

34.4

19.6

54.0

11.2

2.8

52.0

20.0

55.0

37.0

11.2

45.2

33.4

49.4

2.6

50.4

6.6

Instru-

ment.

48.4

44.4

57.8

h. 711^ S,

19 32 28.62

19 39 3.83

19 43 23.50

19 49 21.17

20 36 18.26

19 46.48

19 12 54.34

19 17 53.34

19 39 5.72

7^1. S.

- 26.69

• • I « • « I

ni. s.

0.66

0.40

0.33

+ 0.63

Clironnnictcr.

+

2.19

17.4
\ 19 43 34.40

16.4 19 49 22.84

9 2 20 9 16.61

33.0 20 9 40. .19

13.3

« * t • * *

« • ft ft

20 38 32.80 43.08

43.0 20 53 36.90

31.0 21.0 21 26 51.97

28.8

45.4

21 54 5.73

+ 1.02

+ 0.86

— 0.13

— 0.47

— 0.39

+ 0.74

-f 0.60

4- 0.60

— 16.31

— 18.51

— 7.14

— 13.24

+

22 9 16.32 —3 16.23 + 29.96

36.2 22 44 44.69

16.6

9.0

22.4

26.4

4.2

3.0

48.7

28.2

22.5

56.4

45.0

21.0

44.0

10.0

12.6

49.8

29.6

23 6

29.0 46.0

55.4

45.0

0.6

29.6

51.4

10.6

28.0

20.0

15.0

38.5

15.5

22 49 17,12

^ 57 16.37

23 6 30.57

23 U .52. OS

23 32 12.58

23 40 11.74

23 50 57.33

23 57 38.93

47.82

5 29.67

12 3.83

19 11.00

27 29.90

35 51.22

40 32 64

45 18.33

1 18 18.60

23 50 58.59

23 57 38.30

5 30.90

18 55.2

9.65

;

+
17.03' +

+
+

9.00 -j-

+

0.38

1.531

0.67

0.31

27

0.22

0.16

0.20

0.30

1.40

0.67

0.06

0,04

0.20

89

0.31

0.09

10 53.80 —1 40.00

t27 22.0

36 1.70

40 53.71

55 9.26

1 38.17

1 5 7.73

1 22 19.09

1 33 36.94

1 37 45.44

1 48 28.40

1 58 43.40

2 6 15.3!

+ 8.55

+ 0.19

0.

+

8.73

5-1.0
] 15 43 2.91

28.0

17.21
i

0.62

0.04

0.19

4- 0.83

— 0.2!

— 0.30!

— 0.21

— 0.1

— 0.231

— 0.21

— 0.36

+

15 51 35.94

16 20 30.80

20.0

7.6

23.6

16 40 28.22

16 46 16.20

16 57 ^2.34

23.37[ + 2.28

1.02'

1.48

O.O4I

0.21

^10 51.96 —1 44.00

0.43

0.22

OR SERVED

A.R.

TAHIT
Lar
A.R.

in. s. A. m. ¥.

3.97 19 32 6.56 6.57

3.97 19 ;rj 7.40! 7.27

27.39

^.69
3.97' 20 36 20.04 20.01

1.9» 19 49.48 49.38

1.96 19 12 57.16 57.30

3.97' 19 43 27.14

3.97! 19 19 2.1.77

1.95 19 17 55.16 55.38

1.94| 19 .19 7,19 7.22

1.93 19 43 27.32 27.35

1.9.3; 19 49 25.51

1.92 20 9 19.13

25.67

19.11

1.92 20 9 42.91; 42.98

1.90 20 37 35.31 35..''»fl

1.89' 20 .53 20.28 19.78

l.a7 21 26 46.70 46.49

1.85 21 53 54.34

1.84

1.81

50.33

22 6 31.89 35.63

22 44 46.86 46.84

1.81; 22 49 20.46' 20.50

1.80 22 57 17.50 17.47

1.79 23 6 32
67J

:Q.82

1,78 23 11 37.01! 36.83

1.76 23 32 14.12 13.97

1.76 23 40 13.66' 13.18

59.34

39.17

38.69

30.84

1,75^ 23 50 59.28

1.75 23 57 38.98

1.75

1.75

1.74

1.74

1.73

\

38.52

5 30.75!

12 5.63

19 55.75 55.53

27 31.63' 31,17

1.731 36 2.84

1.72

1.71

1.70

I

2.91

40 54.05 53.87

45 20.13 20.19

1 5 46.50 50.78

55j 23 50 59.33 59.35

0.54; 23 57 39.12 39.10

0.54

0.52

0.51

0.51

0.50

0.4!

0.4

0.48

0.4^

0.45

0.45

44

0.4^

0.42

-f8 25 59.89

35 54.30

36 0.58

36 2.3Q

36 3.27

5 30.82* 30.83

18 55.82 5.->.54

27 31.33 31.18

36 3.04 2.93

40 53.92! 53.88

55 9.45

1 38.45

9.34

39.05

1 4 59.35

1 22 19.32| 19.16

1 33 37.18. 37.19

1 37 28..^ 27.94

1 48 7.75 8.00

1 58 42.8r 43.07

2 6 17.21! 17.34

18 55.84 55.55

27 31.45

1 5 39.34

31.19

51.68

1 16 30.97i 31.07

1 22 19.21. 19.17

+ 36 5.13* 1 33 37.25' 37.20

Observed with mean lime cLrunometcr No. 76.
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DATK.

1849.

Sept. 5

OBJECT. LAMP.

rUciuiu

Moon, 2il L

f»Ceti ....

< 13 u* A* O • • •

^^Ceti •. -. .

783 B. A. C

I Eriduni ••

•7
;
J UrscE Minoris....

51 (TIev.) Cephei ..

66iij B. A. C...

A Ursie Muiori^....

W,

W.

tn y* Sagittarii,

f
• Sagittiuii

» t *

• * * •

Sagittarii

g AquiKv

S Aquilfc ,

W

i^Cygni.

n'Sagittarii

18

a Aquilie

c Sagittarii. .*.....

J

I AquiliE

/?»Sactttarii

Cyi^ni

y AqiiiltB

57 Sagittarii ..,,...

o'Oapricorni

TT Capricorni......

y Capricomi

W.

a Cygni ,

,

ft Aquarii.

1) Capricomi

g Cygni....,

• •«« «•«*

{20 ,

(.^ T'r>a' Minoris...

i Ursa* Minorig...

)^*Sagittarii

g Aquilie .»••. ....

)?^Sagittarii.,

E.

VV.

6 AquiU-p

Cygni

.

$32

23

SH

Moon, 1st L....

Moon, 1st L....

A Sagittarii

Moon, 1st li....

y'Sagittarii........

• Sagittarii........

W.

VV.

Longitnde of CamjJ 7?i%—Continued

CHRONOMETFR TIMES OF TRANSIT.

III. IV. V.

w

Aquilae

27 i AquilK
i

^'Sagittarii

31.9

5.0

5.848.2

22.0
I
39.5

VI. YTI.

MEAN OF

obs'd wires

CORRECTION FOR

1.9 18.2 35.2
t

t « « 2.0

7.0 23.4

43.2 :
4.6

19.0 ^1.5

23.4

40.6

26.0

4.0

21.0 9.0 57.8

33.5

W,

S Aquila:

Cygni .

Jt' Sagittarii

X

Y Aquilffi....,

Cupricomi,

X Capricorni

p Capricorni

E.

19.0 30.5

.0

s.

23.0

57.4

52.6

44.4

57.8

47.3

26.5

s,

40.0 57.2

15.0 ^2.0

s.

14.0

h. -m. s,

17 1 22.77

Iniporfoct

transits.

Instru-

ment.

Chronometer.

50.0 Vi 57.27

9.8

5,4

«. A. m* Sn

27.0 44.0 : 17 28 52.57

27.0 ' 48.0 I
17 34 55.03 — 10.60

0.40 4-
1

*

0.36

36 5.75

36 9.35

OBSERVED

A.R.

TABU-
LAR
A.R.

1

h. m, s.

4

8,

1 37 28.12 27.95

15.2
!
32 4

8 5 !
30.0

49.4 17 43 57.97

51.2 17 49 47.24

20.0

43,6 11.4 \ 33.4 17 58 26.34

31.5

17.6

10.8

42.5

42.4 55.0

7,0 I 30.4

30 49.2

53.5 : 11.5 29.3

47.0 ' 5.8 24.0

7.6

48.0

42.0

7.0

49,2

19.0

12.0

18.8

11.2

8.6 , 18 21 44.48

44.0

6.4

31.0

45.9

3.226.4

6.0

0.4 J8.6 37.0

24.2 42.0

18 28 31.18

19 14 54.81

20 16 29.01

18 45 7.33

18 48 47.80

18 55 42.11

6.0 ; 23.5 18 57 14.75

5.2 22.4 39.4 56.5 13.8 [
30.6 47.8 19 17 56.53

41.8

38.4

1.5 21.0 * 40.2

58.0 16.8 35.4

29.0

39.6

40.0

44.0

17.8

48.4

27.5

8.0 I
27.0

53.2

37.5

9.2

43.5

57.2 i 15.0
F

4.0 27.6

3.6 23.0

35.0 !
52.4

54.0
I

12.2

10.0
I

27.4

8.8 27.0

55.5 13.8

33.5 , 57 5

59.6

54.0

45.0

46.5

^.4

52.4

41.8

9.6

30.4

45.0

45.9

31.5

50.0

18.8

13.4

2.0

6.0

38.0 , 19 24 40.13

31.8 . 19 27 35.40

1.6

27.0

48.4

7.8

40.2

20.6

44.0

6.5

19.8
J

19 43 53.58

24.8 ; 19 53 27.10

25.0

4.0

18 58 32.43

19 10 8.03

39.8 ; 19 24 42 06

22.0
;
45.8

2.6 20.0

3.0
I

21.0

8.0

9.8

1.4

24.5

19 39 9,60

19 43 39.33

49.5

37.9 ' 20 9 45.06

38.6 ' 20 18 53.93

1.0 18.0 35.0 52.4 10.0
I t

25.8
I

20 31 31.61

33.5 20 36 21.62

SJ7.0 20 44 35.27

58.7 17.0 i 34.8 53.2 11,5 : 29.5 47.8 20 55 53.21

36.0 , 56.0

35,2 25.2

15.5 35.3

10.4 57.2

16.5 34.5

44.0

43.4

10.6

48.5

53.0

1.6 19.0

7.8 31.4

27.6 ! 44.8

16.6

8.0 27.0

34.4 ; 53.2

26.0 44.4

34.8 , 53.6

59.4 , 18.6

12.0

36.4

56.0

2.0

46 4

55.0 14.7 34.0

47.2 31.2
1

22.4

30.0 48.8 7.4

54.4 12,0
j

29.0

20.0 44.0 7.6

19.0 35.5 53.0

21 6 35.20

5.8 j
24,8

11.4 29.6 48.0

44.0

3.4 : 21.4 39,8

6.4

I

12.4

36.4

31.2 50.0

54.8
: 13.4

58.4 16.8

8.8 29.6

55.6 13.6 1 39.0 50.8

99.2 46.6

10.8 28.0

9.2

32.0 50.0

28.6 ; 46.0

18 13 47,00

18 30 33.60

18 45 11.74

18 58 36.63

19 11 55.74

19 18 1.79

19 24 46.36

7 10 11.37

7 57 21.46

24.2 ' 48.0

45.2

0.4

2.4 ' 19.6 I 36.8

18.0

53.4

8 28 31.90

8 44 54.94

8 54 50.83

9 4 37.90

9 53 2.32

12.0 j
35.6

^.0
25.2

35.2 52.4
I

10,2

59.6 23.6 48.6
1

8 56 35.24

9 9 35.94

6.4 23.0 40,0
. 57.2 , 14.0 . 30.8 9 15 40.06

44.8

20.8 39.6

3.6 22.8

58,4

56.4 13.8
1
30.8

16.8

42.0

35.8

48.0 I 5,0

1.2
I

20.0
I

54.4 , 13.2 .

9 22 22.80

9 25 17.00

22.0 : 39.6
i

9 36 47.94

16.8 35.2 58.2 10.4 i 28.0 ! 45.6 3.2 1 10 10 10.34

18.4 36.0 54.9
[
12.0 10 16 45.15

9,0 27.4 I 44.4 I 2.4
!
90.8

I
38.0 ! 56.4 \ 10 29 2.63

+
0.39+ 8 3G 10.27

2.02! 36 11.24

0.37!

1 59 6.16^

2 5 2 45 2.74

2 10 57.69 58.46

+ 2.05;

+ 2,32

36 12.75 2 20 10.35, 10.73

56 13.72 2 26 3.01^ 4,09

2 34 43.80 44.5536 15.14

V.

+ 45.77;

18 18 41.20, 41.13

18 35 7,81

17.4'

+ 0.21

9 50 10.66

9 50 13.35

9 50 14.99

9 50 16.72

9 5024,55! 19 43 27.08': 27.05

18 45 5.23. 5.95

18 55 39.83; 40.09

-f 0.35 10 2 U,79 18 58 29.81 29.99

O.97I 10 2 13.90 19 11 48.78^ 48.88

2 14.90 19 17 55.03 55.01
4. 0.11; 10

4- 0.61' 10 2 6.09! 19 24 39.42, 39.78
* __ „„ „-t n>i nn

27,01

0,42 10 2 16.47

4- 0.25* 10 2 18.37

— 0.34^^ 10 2 23.85

— 0.41 10 2 24.86;

0.41+10 2 26.95!

19 27 33.05 33.09

19 39 6.57 6.86

20 12 33.85 33.68

20 18 42.59! 49.82

20 31 99.I7I 29.46

• Resumed sitlereaJ chronometer Xo. 490. f Instrument adjusted in azimuth. X Instrument reversed. § Mean-time chronometer No. 76.



LONGITUDE. 151

Longitude of Camj) Riley—Continiicc!.

DATE.

1849.

Sepl.27

28

2^

130

Oct. 4

%

5

§8

23

tOo

OBJECT. LAMP.

c Aquarii...

^ Aquarii .

.

71 Ciipricorni

V Aquarii ,

.

S Cygni.....

Moon^ 1st L ....

i Cygni

1 Caprieorni

P Atiiuirii...,

£

W.

Moon, 1st L ....

5 Cygni

P Aquarii.

y Caprieorni

6 Caprieorni

I Aquarii

d Aquarii

y Aqmrii

G Aquarii. ........

i Pcgasi

\ Aquarii ,

a Fiscis Auistralis..

Moon, 1st L
;//3Aquarii

A Aquarii

a Piscid Australia,.

W

a Fegasi ,

Moon, 1st L

a Arietis

£.

E,

f'Ceti.

pCeti.

783..

y Ceti

83*2.

v Arietis

a Ceti

y Aquilffi..

a Aquil£e.

.

^^Sagittarii

E.

a Cygni

y AquiiiE , E.

a Aquila? .«..

^*Sagittarii

Moon, 1st Li

a 'Caprieorni

Caprieorni

IT Caprieorni

V Caprieorni ,
r

I

ft Aquarii

n Caprieorni

V Aquarii. ,.,,...

Caprieorni

c Caprieorni

P Aquarii

y Caprieorni

\V

Moon, 1st li . . .

.

t Aquarii

CHRONOMETtR TIMES OF TRANSIT.

I. II.

s. «.

.4 ;
30.0

2.0
!
29.6

25.6 ' 44.0

0.8 ' 18.0

1.4

40.4

3.9

20.8

58.4

22.4

27.4 45.0

14.0 I 31.6

34.0 52.8

24.8

16.0 < 33.0

20.0 , 37.8

18.0

49.8

36

7.6

24,2 41.6

23.4 40.4

8.8 26.0

24.0 41.6

10.8 28.0

36.8 56.4

38.0

28,4

13.2

38.8

40.0

7.2

55.8

45.6

42.4

4.8

10.8

50.0

30.8

58.4

58.0

24,8

0.8

22.0

27.6

48.0

6.8

38.0

30.8

32.8 50.0

29.2

2.8

46.8

26.8

50.0 7.6

9.6 ' 26.4

54.0

III.

47.2

46.8

2.0

35.6

40.4

16.4

42 4

2.8

48.0

10.8

45.0

50.0

55,4

53.6

24.8

58.8

57.6

43.6

58.8

45.2

16.0

13.6

3.0

47.8

18.4

15.6

42.0

18,8

38.8

44.4

^2.4

10.4

24.0

48.0

7.6

4,4

50.4

21.4

44.0

2-2.8 I 40.4

12.4 30.8

20.0 37.6
I

9.8 27.4 45.2

16.8 ' 34.8

1.6 19.6

52.8

37.2

7.2
j

24.8 42.4

20.4 38.8 I
57.0

30.0

30.4

56.0 13.2

55.0

90.0

7.3

10.4

11.

.8

12.8

38.0

24.4
I

41.2

28 I 46.0

29.2 47.2

IV. V. VI.

4.4

4.0

20.4

52.8

0.0

34.4

«•

21.6
i
38.8

2.4

20.5

6.4

28.0

21.6

38.4

10.4

56.4

27.6

19.8 ' 39.2

52.4 10.2

21.6 40.8

38.4 ! 56.0

22.4 ' 39.6

3.8

46.8

23.6

24.4

3.6

13.6 31.2

43.2

49.3

U.6

42.4

16.0

H.8

1.0

16.0

3.4

35.6

31.0

20.4

29.2 > 46.8

0.0 17.8

33.2
I

50.0

31.6
i

48.4

5.0

38.0

18.0

33.2

19.6
t

35.6

50.4

36.8

55.6 15.2

48.8 6.4

37.6 54.8

22.4
J

39.6

58.0 17.6
I

33 50.4

59.4

37.2

56.0

1.6

48.8

32.4

41.8

17.0

8.0

34.0

55.6 14.0

13.2

18.4 36.0

5.2

24.8

21.6

6.0

54.8

59.6

23.6

17.6

17.8

22.4

^.0

39.6

14.4

41.6

0.8

58.0

49.0

39.6

57.2

39.2 2.4

VII.

T

roRTirrTiON roR

MBAM OF

OBs'DWtRB« Imp^'rfccl

transit.

I

IriHtru

mont.

-Ic

56.0

55.4

14.8

44.8

58,4

38.0

0.8

14.0

A. m* t>

22.4

10 37 4.34

10 41 58.3S +
10 53 20,23...

6. 38

10 58 52.86
I

0.24

O.GO

0.40

0.28

hroimmt'trr.

OB«iAKVLD

A.R.

TABU

A ft.

4. m. W« PW»

i

c.

+10 3 «.97l 90 » 33 .77;

10 2 W.U9 :>» 11 33.10' SB OS

10 3 30.94

10 S31.

11 4 0.00' !+ 0.53 10 333.eHftt SJ.J-J 3J.25

U 8 34.31

11 1.94

11 7 20.59

11 16 56,83' + 8,55

0.21

— 0.

30 55 50.72 50.81

91 1 34.43i ^^33

10 2 33.44 91 U 7.54
t

9.4

11 56 28.34

0.09

0.16

41.2 58.0

6.8

4.8

35.2

10 56 13.80,

11 13 7.10

11 21 in. 13

U 2^ 11.43

11 47 42.51

9.7G| + 0.6»

0.00

+10 6 30.85 91 3.1. J4 33.93

10 G :U.05 21 13 Sa.rW 53.38

10 6 33.66' 21 33 3P.95 3b.tt$

10 6 39.81^ 93 3 8.07 «••»••

7.6 11 58 15.91

5.6 12 3 14.54

53.2 12 12 0.90

7.6 12 23 15.80

54.0 12 31 2.40

35.0

23.8

12.0

56.8

13 38 35.80

12 44 31.06

13 20.36

0.34

0.17

0.04

+ 10 10 96.54 31 6 33.3^ 33 91

10 I0 3l.3fJ2l 93 3C.3n 38.tt>

10 J0 33.6h! 21 31 45.76 45.71

10 10 33.83 2! 38 44.9? 44.55

+ 0.

0.17

0.66

10

10

10

10

10

I

19 97

33 8 54.5tt 94.43

10 37.n.V 2t 56 10.37,

10 3t^.7tt| 33 8 54.5SI

10 39.60 93 13 54.10, .%4.07

41.7t»10 41.":. 2-J 33 4l,7«j

10 42.9o! 32 33 58.9l> 68.77

10 10 41.68 93 11 46.91 10.

H

10 10 45.43 22 49 90,57 90.56

0.15 10 10 46,13 92 55 17,04

12 30 5.09,-...

37,4 12 31 38.09 .

25.6 ( 12 4-2 32.94'.

51.6 13 32 59.43

0.21

0.18

0.71

10 10 49.01, 23 11 o.od

• « •

I

32.4

30.2 47.4

15 27 37,31

15 33 56.061

52.8 15 49 1.66
I

40.4
(

15 54 11.20

15 57 l4.7ol

+ 0.31

— 0.07

+ 10

10

lU

10

14 43.181 ^ 44 47. m*

14 42.93 33 49 30.31

57 17.1914 41..:

14 52.24' 93 47 51.60

9.04

46.85

20.50

17.49

39.6
. 16 3 :e.57

35.2 16 9 42.11

38,00

56.4

16.0

I

9 5 13.73

9 9 18.87;

14.8 9 15 21.94

96,0

54.4 12.0

59.2 16.4 33.6

18.0
I

35.6
\

52.6

16.0
\

33.4
,

50.8

7.6 2.5.6 44.6

29.6 47.0

2.6 . 20.4 38.0

10.8

55.0

28,8
^

46.8

13.2 31.2

i

4.4

55.6

4.4

49.2

9 50 14

7 53
41.83J

7 58 1.00

8 4 6.90'

8 11 49.14

o.n

0.14

\

« * * • • •

t

6 2j 12. n;.

8 27 2 71^

8 33 10.74,.

8 4555.28; +
•

8 84 + 0,2

+
+
+ 0-

+ 0.32

+11 45 34.

11 45 35.

11 45 26.51

19 39 6.48 6.3B

19 43 99.39 36.53

19 «f 34.86 94.88

• • • »

59 2 16.6 ;
33.6

11 45 27. wi 19 57 17.24

11 45 29.67 90 9 42.a3 42.23

11 15 30.31 20 12 33 27 33.34

11 45 31.3i' 20 18«2,37 4-^ :«

11 45 3U.40I 30 31 29.00 99.03

(

40.0 58.0 15.6

14.8

48.0

48.0

13,8

58.8

4.0

5.2

33.2 50.8 i 8.4

33.2 51.2

5.4 ' 22.4

5.8 I 23.2

31.6
I

49.4

16.0 ' 32.8

22.0 39.

C

22.8 40.4

50.8

9.2 1

39.6

40.8

7.2

9 29 50.0?

57 2 I
9 38 3.9*^

9 46 4.95

{

8 50 59

9 2 14.94

9 7 47 -^

9 13 48.00^
I

9 90 13.69

^
U 53 35.04, 20 :>a 50.51 .^^.36

f *•«*

^^

53.8

26.0

8.55 +
.... +

+

+ 0.45] 11 53 37.96. 21 13 52.10

1153:».54i 21 23 38.33

32,^

11 53 35.9.V 21 1 2:J.05

11 53 36.^ 91 7 25.23

I

23.91

25.23

52.06

38.58
I

n 53 40,c; ^21 31 45.20 45.35

11 53 42.23| 21 39 47.51

I

10 4 33.14 + !+n 53 45.19 21 58 18.70 18.95

* Interrupted by dense clouds. \ Instrument reversed. t
Iiittrrupted by clouds 4 Sby obscured by dense cloud«.



152 ASTRONOMY.

Longitude of Camp Pdley—Continued.

DATE. OBJECT LA&IF.

1819.

Oct. 28 II Aquarii

ij Capricomi

20 Pisciuia .

.

27 Piscium .,

W

a Andromedae ....

Y Pegasi

Muoii, Isit L....

10 Cell

13 Ceti

6 Pisciuiu

t29

90 Ceti

J Piscium

* 20 Ceti

£ Piscium

Moon, 1st L....

O'Oeti

E.

yi Piscium

V Piscium

o Piricium

Nov. 1 I Tauri

e Tauri

X Tauri

Moon, 2d L
t Tauri

a Tauri

2 £ Tauri

a Tauri

W

^^

^ Ononis

t Tauri

11 Ononis

P
fi Moon, 2a L

*5 ,68 Creniinoruui

a Canis Miuoris..

jff Gcminoruui ,,..

E

15 Argus
,

d' Cancri

Moon, 2a L
6 Cancri

£ Hydra;

a Cancri

6 J Cancri

a Cancri

a Hydra*

E

29 :20 Piscium E

a Andromeda: ....

y Pegasi

10 Ceti .

.

13 Ceti

/?Ceti

CHRONOMETER TIMES OF TRANSIT.

I. II. III.

S. S.

11.2 28.4

s.

IV, V. VI.

24.4 49.8

1.6 21.9

46.0

0.8

40.8

24.4

8.4

I

36.4

96.8

34.0

53.6

44.0

17.2

51,9

54.4
\

11.6

20 2 37.2

W. 57.2 14.9

41.6
;

58.4

25.2 42.2

18.8

11.6

2.0

34.4

y.o

28.8

54.4

5.

2.8

18.8

0.4

15.6

59.2

38,4

99.2

19.2

51.2

25.2

22.8

31.6

^

39 6 57.0

10.6 27,6 45.0

92

46.0

11.6

35.0
,
52.4

28.0
I

45.4 2.4

16.4 33.6 50.4

32.4 49.8

22.4 40.0

45.2

41.9

1.6

58.8

6.4

57.2

48.8

14 4

2.0

26.8

19,6

s.

20,4

37,2

20.0

;S3.4

16.4

57.6

46.4

36.8

8.0

42.8

3.2

28.4

5.6

31.2

19.2

44.4

36.8

7.6 24.8

58.0 16.0

28.8
I

47.2

21.2 39.4

19.0

23.6

14.4

40.8

31.6

36.0

48.4

92.8

50.0

30.8

6.0

40.3

15.6 33.2

33.2 50.4

5.2 23.6

57.6

23.8

15.6

41.6

59.2

7.8 24.8

48.4

2.0 ' 50.6

6.0

8.8

17.2

42.8

23.6

53.6

50.4

8.0

41.6

33,4

59.2

34,8

0.2

41.2

26.8 45.2

0.4 I
18.4

44,0 1,4

58.4 16.8

18.4

35.2

35.6

53.6

9.2 , 27.2 44.8

36.2

59.8

12.0

34.0

2.2 20.0

51.6 8.4
: 25,6

26.8 46.0

26.4 .27,8

43.4

50.8

2.8 21.2
I

39.2

45.8 I 9.8
s 19.8

1.6 19,6

9.2 ! 27.2

9.6

2.4

27.9 44.4

20.4 38.4

5.2

3.8

37.4

45.2

56.8

37.2

2.0

56.4

1.2

1.2 18.8
I
35.6 ; 52.8

49.8

24.6

22.4

55.6

3.6

14.8

54,4

19.2

VII.

MEAN OF
obs'd wires

CORRECTION FOR

(

S, s.

9.2 27.4 44.0

14.0

18.8

10.0

37.2 54.4

54.8 13.2

39.6 59.2
i

49.2 6.4

33.6 ' 50.4

3.2 20.0 36.8

18.0

14.8

38.8

i

I

-.6

56.0

56,8

54.0

16.8

4.0
I

36.0

21.6

10.8

54,4
I

11.6

25.2
:
42.0

59.6 ! 16.4

20.4

45.2

37.6

2,4

23.2 : 39.8

48.0

16.0 35.2

50.0 7.2 25.9

13.2
i
30.0 47.2

12.8 30.0 47.2 ! 4.0

40.0 57.6 16.0 ' :i3.6

21,2

51.6

4.8

36.0
! 53 2

2.4 ' 19.2
I

54.4
;
11.6

41.8
I

58.8

58.0
;
14.8

48.8 6.0

11.2

8.0

25.2

59.6

51.2

17,0

28.4

25.2

42.4

17.8

9.6

34.4

52.8 10.8

18.0 35.8

58,4
:
16.0

3.2 91.6

53.4 11,0

10.0 ' 27.2

30.4
I

48.8

38.0 55.2

58.8

44.0

40.4

13.4

22.0

33.3

11.6

36.8

32.4

16.8

3,4

59.4

31.2

40,2

50.8

28.4

54.0

50.4

36.4 53.2

27,2 ! 44.4

Imperfect

transits.

Instru-

ment.

Chronometer.

8 39 2.91

s.

28.0
:
45.9

55.2 ' 13.6

42.8 0.4

4.0
^

20.8

38.4 i 55.2

9.6 ^ 27.6

8 50 18.86'
1

9 1 0.40%^ ^b -' -^ ^iP

11 34 15.43

11 44 59.34
1

11 54 57.52

11 59 28.97'

19.28

12 9 19.26M- ^^ ^1^ v^ *r V r^r-^k^

19 12 51.14

12 21 95.31

12 34 46.00

12 39 11.34

12 30 48.63

12 35 14.00'

12 45 2.00'

12 59 27.06

13 6 19.74

13 12 7.63 .. •••..•.

+

13 23 2:}. 69

13 27 14.34
I

14 .56 36.43

15 17 33.20

15 29 50.46

15 46 23.40

15 57 15.43

16 4 41.49!

15 53 16.92

16 42.77

16 17 93.50

16 27 26.89;

16 29 35.88

16 40 35.63

16 45 53.60

I

I

17.59

18 46 2.37

18 52 25,43

18 57 15.00

19 92 3.63

19 35 37.46

19 43 45.46

19 .56 56.97

19 59 37.14

20 11 1.90

9.6 i

s. h, m, s.

+ 0.24+12 5 29.70

+ 0.53

— 0.81

+ 0.09

+ 0.11

— 77

— 0.37

+ 0.03

-f-
0.02

+ O.H
— 0.17

+ 0.05

OBSERVED
A.R,

TABU-
LAR
A.R.

A. m. 5. S,

20 44 32.85 32.37

0.17

.05

12 5 31.55

12 5 33.28

12 5 58.24

19 5 59.98

12 6 1.54

12 6 2.33

12 6 3.95

12 6 4.52

12 6 5.91

20 55 50.94

91 6 32.87

93 40 13.76

93 50 59.43

50.31

32.67

13.51

59.43

39.01 38,80

5 30.93 30.98

15 23.24

18 55.68

• •

.

55,76

12 6 8.09

19 6 8.79

27 31.33 31,45

40 53.921 54.22

45 20.18 20.5

+ 0.18

— 09

+ 0.23

— 0.13

— 0.12

— 0,21

-f-12 10 5.60

19 10 6.33

19 10 7.94

12 10 10.31

12 10 11.44

12 10 12.39

12 10 14.24

12 10 14.87

40 54.06

45 90.38

54.21

20.56

55 10.12 9,76

0.23
-f12 ^2 26.89

0.27

0.31

0.41

0.49

0.42

— 0,49

— 0.49

— 0.36

— 0.56

— 0.39

+ 0.21

— 0.47

1 9 37.28

1 16 31.41

1 99 19.89

1 33 37.81

1 37 29.00

3 19 3.02

31.57

19.71

37,80

98,77

2.80

12 29 30.26

12 22 39.28

12 22 35.00

12 29 36.78]

12 92 38.01

3 40 3.19 3,12

3 52 29.43 22.59

4 8 57.99

4 19 51,72 51.82

4 97 19.08 19.09

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

+19 26 35.87

12 26 37.09

12 26 39.83

12 26 41.48

42 26 41.79

12 26 43.65

12 26 44.54

+12 39 5.05

19 39 0-06

12 39 1.39

12 39 5.49

19 39 7,72

2 39 9.06

4 19 52.30 51.83

4 27 19.44 19.11

4 44 2.97 3.02

4 54 7.81

4 55 59.69

7,92

60.03

5 7 19.49 19.81

5 12 37,67

7 25 1.94 1.99

7 31 26.06; 26.09

12 39 11.22

12 39 11.66

7 36 6.72 6.90

8 1
9.12J

8.99

8 14 45.18' 45.09

8 22 54.59

0.00+12 39 13.54

8 36 8.19| 8.13

8 38 48,80^ 48.73

8 50 15,44 15.59

* Instrument reversed. t Wire VI indistinct.
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From the "Greenwich Observations" for 1S}() we obtain tlie followins: observed eorreetions of the .\R. of Ibe moon's

bright limb

:

July 27. IstL

28

Aug,

29

31

1

3

3

4

6

8

11

29

31

9

2d L

0.51

.55

.48

.48

.2G

.44

.18

.73

.38

.38

.54

.62

Aug. 23 IstL

24

Sept. 5 2d L
8

1.22

.68
r

.4G

.47

.22

.41

.51

Sept. 22 IstL

25

26

30

Oct. 2 2d L

4

5

8

9

Oct. 28 Istl

29

31

Nov. 1 2d L

4

5

Longiiude of Camp Riley by corresponding observations

h. m. s.

July 27 7 48 37.98

28 23.51

7.45
+

37.60

31 39,29

29

30

Aug. 3 7 48 51.51

29

Sept. 5

30

39,97

6.99

18,27

20

Nov. 1

5

Mean
Probable eiTor of result

Probable error of sin;xle observation

7 48 24. 70

2.32

8.05

5.

0. C8

.15

.22

. 67

.65

.47

.67

.60

.6 i

.73

.50

.60

.74

A. m. f.

Oct. 28 7 48 24.48

15.13

13.41

25.37

Tlie following have been adopted as corrections for the respective lunations

:

s.

July 27 to August

August 23 to September

0.47

0.54

September 22 to October

October 28 to November

0.48

0.63

Applying these corrections to the computed AR. of the moon's hmb for each date of observation, and comparing ^-ith

the observed AR., we obtain :

A. m. s.

July 27. _ 7 48 36.81

28

29

30

31

Aug. 2

3

26

27

20.90

6.88

37. 32

45.08

29.28

39.60

23,07

36.91

A. 7W. *•

Aug. 28 7 4S

29

Sept. 3 --

4

5

24

27

28

29--

21.77

41.89

9.77

1?:.54

15.12

4L90
34.61

22.98

21.85

h, M. I.

.Sept. 30 7 48 17.78

Oct. 23

25

28

29

Nov. 1

2

5

34.80

22.50

25,02

14.09

16. IT

18.00

Mean
Longitude of Camp Riley, computed in the field from the predicted place of the moon in the

Greenwich ephcmeris for 1849

22 .75

A. m. 8,

7 48 25. 98

7 48 13. 1

Difference
12.88

Probable error of a single observation..

Probable error of re.sult

s.

7.21

1.44

Vol. I 20
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II.

—

Longilude of junction of the Gila and Colorado: By Lieut. A. W. Wliippl

1>ATB. OBJECT. LAMP.

1849.

Oct. 3 a Arietis

64 Ceti...

E

Moon, 2(1 !.,.».

a t'eti

J Arietis

Prr^ei

4

{ Tauri * • •

H Ceti...

a tVti...

6 Arietis

a Per:>eL,

5

( Tauri.,..

s Tanri

Moon, 2d L....

t Tauri

A Tauri

a Arietis

J' Ceti

a Ceti

E

a Persei

I Tauri

€ Tauri

A Tauri

a Tauri

,

W

Moon, 2d L
©'Ononis

6

I Tauri

Y Tauri

a Tauri

* Orionis

1 Tauri

7

a Aurigs.«,«

Tauri •

J Orionis

g Tauri ,,,

Moon, 2d L..,.

a Orionis,.*,. ....

Tj neminorum.....

fi Geminorura ....

W

a Aurigs

6 Orionis

S Tauri .

a Orionis

23

ft Genninoruin

^ Geminorum ....

Moon, 2d L....

I Geminorum ....

' ff AquilK

ff Aquilie .,.,

Moon; 1st L..,.

a"Capricomi

W.

W.

Cygui

n Capricomi

ii^Cygni

^Cygni

CHRONOMETER

I.

5.5

52.0

52.0

rr.

24.5

0.5

10.5

Iff. I IV

52.0
,
10.0

25.5

37.0

27.5

44.5

4.0

45.0

18.0 35.5

54.5 13.5

44.5

27.0

27.5

3,5

31.0

3.5

2y.O 47 5

7.0

30.0 48.0

40.0 , 58.0

30.0 49.0

29,5

6.0

34.0

49.5

45.0

7.0 25.0

4.5 23.5

8.5 . 26.5

315
!

15.5

49.5

42.0

6.0 24.0

26.0

31.5

24.5

43.5

39,5

40.0 ' 59.0

23.5

8.5 27.5

48.8

52.0

36.4

38.8

49.6

8.8

7.2

44.0

7.0

9.5

42,0

42.5

1.5

57.5

17,5

42.0

46.5

25.6

10.8
,

28.8

54.8 I 13.6

58.0

14.8

25.4

55.6
j

21.2

10.8 30.8

12.0 :«).8

90.0

23.2

38.4

42.4

16.8

39.6

46.4

30.4

49.6

49.6

57.6

1.2

12.8 ' 33.2

39.6

21.6 40.4

26.0

44.4

44.0

52.0

14.2

0.4

4.0

4.0
i

23.2

28.8 ! 46.8

56.8

23.2

3.0

45.0

44.5

21.5

57.5

21,0

53.5 11.5

46,5

25.0

0,0

5.5 ,
23.0

16.5 34.0

7.5 26.0

43,0

42.0

1.5

24.5

36.5

20.0

16.5

36.5

0.0

5.0

43.6

31.2

35.6

5.2

5.2

48.0

8.4

8.8

16.4

20.4

23.2

42.0

24.8 ' 49.2

34.4
\
53.2

17.6
. 40.0

4.8 22.4

32.0 i 49.6

36.0

26.0

38.8

31.2

OK TRANSIT. CORRECTIONS FOR

V.

22.0

3.0

5.0

2.0

40.5

24.5

38.5

vr.

MEAN OF

VII. ons'n WIRES

«. «.

40.0 59.5

20.5 I 38.0
I

1 58 2.71

2 2 45.00

Imperfect

transits.

23.5
I

42.0 I 2 33 50.60

20.0 \ 37.5 ! 2 53 44.79

59.5 ! 17.5 3 2 21.79

52.0 19.0

56.5
;
14.5

3 12 57.86

3 18 20.93

29.5

5.0

43.5

27.0

41.0

51.5

44.5

41.0

1.0

46.5 5.0

22.5

2.0

54.5

59.0

9.5

3.0

59.5

19.0

15
19.5

42.5

2.5

20.5

37.5

59.5

40.0

20.5

22

17.0

28.0

21.0

17.5

37.0

59.5 18,0

0.5 18.0

29.5

35.5

39.5

55.0

17.5

2 36 11.36

2 53 47.36

3 2 24.79

3 13 14.08

3 18 23 34

3 21 33.93

3 32 25.86

3 39 59,33

3 51 43.07

1 46 42. :»

1 53 1.79

2 42 24,57

56.5

53.5

3 1 36.00

3 6 59.79

37.5

34.5

55.5

18.0

23.5

35.5 53.5 3 28 9.08

55.5 13.5 3 40 19.64

4 15 16.21

4 21 36.64

4 32 9.00

52.5 11.5

14.5 . 33.5

36.0 I 54.5

42.5 1.5

1.6 19,6 : 28.0

46.8 5.2

48.8

54.4

30.0

24.0

23.6

7 2

13.6

54.8

43.2

23.2

26.8 46.0

27.0 I 46.4

48.0

35.6

39.2

32,0

6.0

54.4

41.6

25.2

32.0

20.4

2.4

40.8

4.8

5.0

23.6

14.0

4 42 5.

4 10 43.49

4 26 46,97

58 4 i 17.6

58.0

50.0 8.0

10.8 30.4

32.8 50.4

19.6 38

41.6

0.8

14.8

12.0

1.6 23.6

39.6

7.2

55,2

43.6

3.2

49.6

46.0

4 43 31.03

4 53 35. 6o!

5 5 4.91

5 18 5,06:

5 23 48.83;

5 28 8.17

5 35 8.661

5 47 5.87

6 5 16.63

6 13 20.34

23 2

25.6 43.2

7.6

26.0

16.4

20.0

39.2

5 5 37.73

5 24 16. 70!

19.6

57.6

25.2

15.6

42.0
I

40.0 I 0.0 1 20,4 ! 40.4 1 0,8

14.0 33 2

5 46 38.50

6 5 19.03

6 13 22.80!

6 37 27.70

6 54 51.40

19 43 22.23

19 47 55.47

19 57 4.60

2.8
,
20.8

j

20 9 35.60"

28.0 ! 53.2
I

20 36 38.

8.0 I 27.2 '

20 55 30.

9.2

^.4
32.0 , 21 24.

40.8 . 21 6 40.40

3.64

13.50

35.74

35.40

50.39

OBSERVED TAOr-
Instru-

ment.

Chrononieter.

5 28 4.4T + 6.26

5.91

+ 14.26;

9.39

5.90
i

28.39

9.0S

A.R.

0.56

0.15

0.23

0.08

0.46

1.56

0.22

m. s.

LAR

A.R.

-{- 41,83

41.83

h. tn. s. «.

1 58 43.98| 43.62

2 3 26.68 26.82

41.81 2 34 28.54
I

41. HO 2 54 26.51 26.33

41.79 3 3 3.12

41.78

41.76

3.33

3 13 38.09 38.40

3 19 2.47 2.32

— 0.67

0.51

0.48

+ 0.18

0.38

0.37

0.37

0.35

0.35

0.36

0.32

0.00 4-

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

(

0.90

26 34 + 0.01

0.34

0,11

0.36

0.37

0.30

0.33

+

— 4.34

— 3.08

+ 9.76

+ 6.72

— 28.85

-f 10.85

— 2.75

— 16.55

+

+

39.09 2 54 26 39 26.35

39.08

39.07

39.06

3 3 3.51 3.34

3 13 38.46 38.43

O.n -f 39.6lj 2 36 50.30 50.11

0.06

0.36

1.19

0.17

0.20

0.25

0.19

0.22

3 19 2.23 2.34

39.05 3 22 12.78, 12.66

39.04 3 33 4.65

39.03 3 40 2.43 2.60

39.01 3 52 21.86, 22.04

+ 12 2.06

2.06

2.06

1 58 43.75 43.65

9 5 3.34

2.06

2.06

3.12

2 54 26.15 26.37

3 13 38.24 38.46

I

3 19 2.231

2.06 3 40 2.57

2.06 3 52 22.07' 22.07

9.36

2.63

2.06 4 27 18.62' 18.47

4 33 39.05

4 44 2.37

2.06

2.06

2.06' 4 54 7.38

2.36

7.20

31.67 4 11 15.16 15.15

31.64' 4 27 18.61 18.50

31. 61' 4 44 2.64 2.39

31.58* 4 54 7.18 7.22

31.55' 5 5 36.46 36.04

31.52! 5 18 36.58: 36.68

31.50' 5 24 20.33' 19.95

31.48 5 28 39.65, 37,97

31.45! 5 35 40.05

31.43

31.49;

31.37

I

2.14

48.31

29,74

29.71

29.70'

5 47 1.90

6 5 48.02

6 13 51.71 51.83

5 5 36.18 36.08

5 24 20.08j 19.97

5 28 40.09 40.00

2.1729.68 5 47 2.16

29,66' 6 5 48.33, 48.34

29.65i 6 13 52.08 51. S6

29.63[

29.61

6 38 11.29

6 35 11.29 11.67

8.79' 19 43 26.68 26.54

8.79J
19 47 55.2*

8.79 19 56 54.76

8.791 20 9 -^.09 42.2

18.808.79

8.79

8.79

20 36 18.80

20 55 50.44

21 10.33

50.39

10.13

8,791 21 6 32.64' ^.^1
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Longitude ofjunction of the Gila and CWora(?a—Continued.

DATE.

1849.

OBJECT. LAMP.

Oct. 23 a Cephei

P Aquarii

P Cepht'i

e Pegasi .

Aquarii

S Pega.si

.

24 IT Capricorni

Moon, 1st L. .

.

n Capricorni..,.,

29 Capricomi

I Capricomi

Aquarii

25

t Pegasi

fi'Pegasi

I

ly Capricomi

61 Cygni .....

W

E

t

i29 Capricorni

t Capricorni

P Aquarii.,,

Moon, 1st L,...

Aquarii

X
j

o- Aquarii..

S Pcgasi . .

.

A Aquarii.

.

• • «

a Piscis Ausiralis.

26 A Ursae Minoris...

27

,^ Capricomi

t Capricorni

P Cephei

y Capricorni

6 Capricorni

c Aquarii

0- Aquarii

Moon, 1st L....

A Aquarii .........

a UrsffiMaj., g.P,

A CrsE Minoria.,,

29 Capricomi

t Capricorni

P Cephei

\V.

* Aquarii

• Aquarii

A Aquarii

a Piscis AucJtralis.

Moon, 1st L.,.,

Piscium

£.

Piscium

/?Ceti

Polaris

28 -29 Capricomi,.,

iff Aquarii..., .

i? Cephei

6 Capricomi,,.

<r Aquarii

A Aquarii

a Ursas Minoris

j y Cephei

K

C IIRON TIMES or TRAN:^IT. CORRECTION! FOK ~

1

iir. IV.

5.

9.2

46.0

26.8

V.

ME or
Yl.

I
>*« K< A. <i v/ r E

VII. oB8*D WIRES Imperfect Instru-

tran^its.

\

ChrofHMbeier.

nirni.

51.6

2.0

3.2 54.4

8.8 36 8 AAA

19.6

30.0

93.2

s. I.

8.0 38.0

44.0
I

1.6
\
20.0

45.3 36.0 : 28,0

2.0 19.6
(

37,2 54.8 12.0 29.6 , 47.2

k m. t.

21 15 47.14

91 23 26.57I

21 27 54.29'

t. m> s.
I

54.W^ +
-f 3.18

— 1 19.57

\

8.91

38.0

6.0

42.8

17.2 35.6

50.0
j

8.8

24.4 43,9

55.2 12.8 31.9

27.6

2.4

0.8 1 19,2 37.2

54.0 ' 12.0

9.0 i 27.2 45.6

7.2

17.6

22.0

33

58.4

24.6

13.6

25.9 43.2

35.2 53.2

40.8

52.0

15.2

32.8

20.8

59.6

4.2

48.8

0.8

30.8 ! 49.6

46.0 5.2 ' 24.0

20.6 39.3
I

58,4

55.9 I 14.0 1 32.

Q

20.6 ! 41.2
,

59.2

8.0 I 25.6 43.6

21 36 35.53' +
21 57 54.63' '

-f

2-:> 34 4.33 ^ 8,99 —

18.4

51.4 16.6

17.2 35.2

45.2

31.2

1.6

49.2

10.8 28 8

16.4 :«.8

36.4 54.0

46.4 4.6

20 19 3.20

20 4e :iG.U3

30 56 2.03

21 7 37.31

91 14 3 86'

21 24 95.73

21 37 0.74

*2 34 10.9

9.27 +
9.34

I

1

35.32

(

16.8 35.2

10,4 28.8

32.8 50.0

53.2

20.0

G.4

53.6

46.8

8.8

0.8

12.0

38.4

24.0

56.0 ,
14.4 20 56 18.29

I

23.2 40.8
; 21 38.00

1

0.01

39.6 48.0

57.2 15.6

42,0
I
59.6

21 7 53.37

21 14 20.11

21 24 6.57

12.2 31.2 49.2 ' 21 40 3.03 9.9a

4.4

26.8

50.8
,

8.4 96.4 ' 44.0

38.8 56.4 14.4

48.0

32

23.2 ' 41.2 91 58 46.69

44.6 2.4 ' IS 23 8 66

I

2.2 20.0 1 22 34 26,37

49.6

8.8 28.4

19.2

54.4

18.0

16.2

37.6
j

55.6

12.8 • 30.8

35.6 53.6
--

34.0 52,8

41,2
i
58.8

52.8

55.2

iS.O

13.6

15.4

14.8

48.8

12.0

18.8

16.8

7.6

48.8

22 45 14 23

22 49 48,00'

33.4
I

21.4

13.2 I 31,2 * 50.0
(

29.6 ,
20 36 4.30,

21 7 56.03'

t

^3 17.45 +

39.6 58.6 17.4 21 14 28.00

4.0 ! 55.6 ' 46.8 ! 21 28 4.48!
I

6.15

51.15 +
33.2 52 10.8 21 32 15.26

32.8 50.8 9.6 21 39 14.34

6.8 25.2 43.6

29.6
I

47.2

28.8
'

47.2

5.6

5.6

29 58 48.91
t

22 23 11.66

^ 31 10.77
I

34.4 :
52.0 10.0 , 22 45 25.53 8.881

58.4 36.8 ;
15.4 52.8

4.0

30.4

22.6

49.2

58.8

21.6

27.2

53.6

40.8

7.6

27.2

16.8 J
34.8

40.0

42.2

i -
57.6

3.2

14.0 ; 34.4

12.4

58.8

26.0

18.4

52 8

15.6

20.8

54.8

30.8 9.2 ! 47,2
(

22 54 52.94 .,,

52.0 I 59.2 58.4 i 20 36 30.50 -22 18.00

17.2

44.4

9.2

35.2 ' 53.6

3.8 21.2

91 7 58.89

21 14 25.94

+

0,8 1 52.0 i 21 38 9.52
I

f '

51.14
\

2.0 20.0 38.0 56.0

55.6 12.8

40.8

42.0

44.4

6.8

2>.0

58.0

0.8

9.2

34.8

39.6

36.4

30.4

16.4

47,6
i

33.6

38.4

15.9

14

5.6

33.6 51,2

19.2
i
37.6

51.6 1 9.2 ' 22 23 15.60

22 45 90,6^

54.74'

56.0 14.0

35.6 55.6 S3 49

32.0 ' 50.0 ; 23 22 56.00

23.2 40.8

8.8 ;
96.4

31.2

15.6
I
44.0

94.4 ! ^.4

42.8

57.9

29.6

40 8

I

0.8

14.8

20.4

56.2 15.2 33.6

18.8
I

37.6

^.4
i

50.0

10.8 1
2.0

4.4

47.6

43.8

4.8 21.2

2.2 30,4

18.0

7.4 I
23.2

38.8

36.0

1

57.2

56.0

8.0

53.6

23 40 48.00'

33 51 33.60

36 37.80

49 46.40-1-16 55.

+
+
+
+
+
+
+

21 8 1.09
\

21 24 11.86^

21 27 45.47 25.56 -\-

i

5.6 21 39 20.54
I

I

21.9

38.0

58.8

54,0 ' 12,0
J

22 23 18.11

40.4 ! 58.4 16.4 22 45 ^ 23|

22 54 58.69

8.88

36.0 15.2 52.4

26.4
i

4.70

0.54

5.16

\

0.48

0.42

0.53

0.40

0.44

15

0.00

00

00

o.ooj

0.00

0.00]

0.00

o.ou

0.14

0.13

o.oo'

0,06

0.84

7.41

0.04

-f 0.04

— 0.40

10.8 I 28.8 ! 46.8 ! 21 58 52.80 + 0.04

0.03

0.02

0.08

0.01

0.01

0.01

0.05

5.83

0.08

0.03

0.81

0.09J
O.OG

0.04

0.571

23 ^ 38.10 -i-1
16. »5' + 1 25

OBSERVED
A.m.

TABtK
t.AR

6.79 21

e.l9 91

15 1.31! 0.63

.54^96.

8.711 21 96 43.51 44.30

6 79 31 36 48.53 48.51

8.70 91 56 3.96' 3.96

8.7» -r-i 33 :*a.Oi" 58.50

1 2.1.T **W IP 42.« 49.36
I

15.86
*

12.1.% -W

19.151 90 55 50.41' 50.41

12.1.V 91 7 95..W 95.94

12.15 21

12.15' 21

PJ.l.'y 91 W 48.35, 4M.40

13 at.isj 99.

2.T 38,4lj 38.

ft] 39 98 54

Vn,m 20 » 50 49j 50.36

97.80' 91 lO.lVt 10.

I7.80J 91 7 96 .;>«

27.80| 91 13 .'i2.31

27.80 21 24 38.77

97.80, 21 39 35.30;

95.93

.06

38.58

97. BO^ 21 56 18,89 18.95

27. eO' 23 29 40.86 41.

27.80 99 33 56.57 58.53

27.80; 92 44 46.43^ 46.62

32 49 9O.90I 90.31

29.86 20 13 39.07 34.04

29.85| 21

39.66 21

j

35.2117 25,0&

13 51.65|' 53.05

21 36 44.66 44.13
I

99.86' 21 31 45.96, 45.33

99 8^ 91 44.2738 44.35

29.86; 21 58 18,92 18.94

92 4l.7li 41.4599 32 41,71 41.

40,83!....29.86 33 30

29.86; 92 44 46.73. 46.61

29.86; 22 54 22.24 21.66

33.8i^ 20 13 31.27 32.80

33.90 21 7 34.98 35.20

33.97 21 14 53.0l| 59.03

34.01 31 36 43.97, 44.07

34.09 21 58 18,75 18.99

31.14! S^93 41,49' 41.43

34. id S3 44 46.9^ 46.60

34.20^99 4»3U.&£ 30.38

34.99| 33 23 2uW
34.34! 33 40 13.61 23.53

34.37' 33 50 59.24! 90.44
i

36 3.37 3.24
V

5 6I.O4I 99.55

34.4:

34.55'

36.Oa 21 7 24.93 25.19
?^

3S.14J 21 23 38.69 38.54

36.15 21 26 44.57 44.01

36.19! 31 38 44.96 44.24

36.37' 92 23 41.68 41.43

36.44* Sa 44 46.87 46.59

36.48* 22 54 21.64 21.66

35,61 23 33 19.70 19 30

* Wire IV recorded 23.6*. t Wire IV rocordtd 5l-2«. pVire VI recorded 40.6*.
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Longitude of junction of ilte Gila and Colorado—Continued.

DATE.

CHRONOMKTER TIMES OF TRANSIT.

(

OBJECT. LAMr.

Oct. 28 20 rNfiuin
"

i37 Pischim

Moon, Ut L.,..

I /?Ceii

20 Cell

Polaris

29 a Cnprioorni. W

• *

a'Capricorni

ft Capricorni

a Cephoi ....

fi Aquarii..*,

/? C'ephci....

t r»'t;a>i

t A<\nu.vh

o Aqunrii.. .,,«..,

f Pegftsi..

A Af|iiarii

o Ursan Minoris...

/JCeU „
6 Pisciura

Moon, Isi L...,

0»cca

/< Pbcium.,

V Piscium

Q Pisciuiii

30 (

JSO Pi?ci

cmm
cium

27 PUcium

W

a Andromcdffi ...*

Y PogaM

a Cassiopea*

jJCeii

6 Pisciam

m cpti

a Ariclid

f Oti

\
ttColi

. ^ Ariftis
j

a Pfrsoi I

f Tauri 1

I. II. m.

s. s.

E. 57.2 14.8

43.2

42.8

AAA

I

0.8

s.

32.8

18.4

IV. V. VI.

CORRECTIONS FOR

MEAN OF

Xll. obs'd WIRES Imperfect

tran:^its.

I

Instru-

ment.

1

Chronometer.

50.0

36.0

s,

7.2

53.6
I

1.2 20.0 . 38.0 56.0

2.8 21.6 40.4 58.8

25.0

11.6

5.

43.2

29.2

23 40 50. OK

23 51 36 11

in. 8,

14.0 \ 30.2
1 15 37 71

4.8 22.0 40.8 57.2 14 8

31.6 1 51.2 11.2

s

17.2
,
36.0 f 36 40.17

[

15.2 I 32.8 50.8 8.4 i 26.4

32,0 I 50.0 45 57.37

3.2 20.3 39.2 : .56.8 15.9

44.0

27.9 i 45.8 ! 3.4

26.0
,

44 4 2.8

48.8
i
26.0 3.2

24.8 ! 42.8

« • • • • • • 33.6

21.2

21.2

40.8

39 3

29.6

2.0

I

43 51 a3-}-5^ 33.44 +
1 17 8.51

« « 20 9 47.50

18.0 35.6

25.0

34.4 , 52.4

4.0 22.8

24. ! 43.6

43.2 1.6

10.0 27.6

40.4

2.4

58.4

20.0

40.0 58.0

17.6 55.6

53.2

6.4

20 18 3.38! -f 18.04

20 19 21.37

19.6 37.2

15.2

45.6

16 4

21 15 40.74

21 24 20.87

21 28 15.68

3.4 21.6 ; 21 37 27.89

34.8

37.6 55.6

I

31.6 49.2 7.6

-3.2

46.0

40.0
1

41.2

4.8

57.6

19.2

23.2

16.0

25.2

58.0

54.8

42.8

35.6

21 58 58.51

22 23 19.54

• • • 1

59.8 17.6 '. 35.6

17.2 ! 34.8 52.8

5.6 23.6 41.6

59 6

50.4

24.0 42.0

14.8 f 32.8

41.6 I 0.4

20,0

5.6

41.2

36.8

33.2

53.6

10.8

58.8

17.2

8.4

50.8

11.6

28.0

16.8

13.2

0.4

13.6 52.0

18.8 37.6

i

8.8

29.6

46.0

34.0

22 34 37.20

22 45 16.13

22 54 37.51

36 41.77

41 33.26

1 9 53.63

1 17 10.51

+ 8.88

««Vf * #^»«

26.4

47.6

4.0 !

52.0 ' 1 22 58.91

2.0

48.0

21.6

18.8

13.6

49.2 7.2 25.0

37.2

23.2

1.6

54.8

44.0 ;
15.6

54.8

40.8

34.2 , 52.0 ' 10.0

26.4 43.6

11.2

1 6

30.8

12.8 30.4

I

58.4

48.4

1 34 17.00

1 38 8.29

23 33 30.13 35.24

48.0
,
23 40 55.03

16.0 34.0 23 51 40.86

21.2 40.8 0.8

12.8 30.8 48.8

!

46.8 ; 17.2
I
48.8

20.8

7.6

121.14

6 12.91

42 8

9.6
t

0.8

97.2

29.2 48.

4

25 2 : 43.6

0.4 18.4

18 4

44.4

7,2

1.6

:(tj . 4

44.4 2.8 21.2

36.0 53.6
, U.6

15.6

50.4 , 9.2 28,0

2.0
I

19.6

26.4
I

45.2

19.6
, 38.0

2.0 29.2

51.6 t 9.6

55.6

27.2

53.6

8.8

46.8

11.2

37.6

4.4

56.0

29.2

26.0 1 44.0

6.8

31 ^ Capricorni £. ! 34.0 ' 52 ' 10.0

X Aqiiarii.,,.! ,..,

a Piscifl Australia.

a Pegasi..

I Pisciura

i20 Pisciuiu
I

27 Piscium

5.6 23.6

51.6 ! 9.6
'

a Andromeda , . .

.

> Pegasi

I

Polaris

V Piscium

a Arieiis

f Ceti ^

i^Celi

a Ceti

' Moon, 2(1 L. .J

38.0 56.0 14.0
I

3.6 21.0 44.0

8.0 ' 26.0
\
44-0

6.4 : 23.6
|

41.2

40.8

27.6

24.4 44 8 ' 4.8
i

22,8 40.8
I

58.8

36.0 '

0.0 19.6

30 48.0
'

6.0

^A 51.2
;

10.8

56,0 14.0 31.2

2U.8 49.6

23.6

20.8
^

33 46.69

40 4 36 44 46

29.2
I

41 36.06

54.8
I

46 2.17'

23.6 1 59 26.34

14.4
'

2 6 19.77'

47.2 2 20 53.7?

1.6 2 .5.3 8.63

42.0
i

3 3 46.69

44.8 3.4

16.8 44 3 14 32.86

20.4 38.4 3 19 44.91

21 38 52.00 + 36.68 + 0.37

31.2
^

49.2
(

6.8 : 24.8
,

22 45 31.43 i + 0.18

i

2.0 20.0 38.0 56.0
\
22 58 2.00

59.2 ! 17.2 34.8 ' 53.0 23 32 59.20

44.8 i 4.8 i 24.8 1 24.73 0.01

16.8 34.8
, 52.8 , 10.8

I

I

.6 40.6 ' 4.4 99.6
I

6 16.80

1 7 31.40

3.6 22.0 39.2

20.0

45.6

L

I

29.6 48.8 (

48.8
i

56.8

4.0 ' 22 40.4

6.8 24.8

14.4 32.8

29.6 ' 47.6

1 33 48.00 + a5.91

1 59
23.27J +

2 5 49.09

6.36
I

2 20 56.97
t

1

2 55 12.40 -^- 0.13

3 7 13. OO' -f 27 . 04

s.

0.02

0.02

O.Ol

0.10

0.01

11.41

0.05

+ 9.02 -f 0.14

-f 0.14

+ 0.21

— 1.14

2.93 -f 0.07

51,14* — 1.66

' — 0.09

+ 0.16

+ 0.12

— 0.10

+ 0.08

-f 1.12

-f-
0.20

~ 0.08

— 0.D4

-J-
0.09

— 0.06

— 0.06

— 0.08

— 0.12

+ 0.09]

+ 0.11

— 77

— 0.37

— 2.10

+ 0.39

— 0.17

+ 0.05

— O.OO'

— 21

— 0,2o!

— 0.09

— 0.50

— 1.67

0.23

4.4 24.8
^

45.6
I

6.0
|
22 50 4.63 + O.TrJ

0.32

0.10

58.0 16.0
^
33.6

\
51.2 23 40 58.40;

, + 0.08

44.0' 2.4 20.0 37.6 23 5144.74' i+ 0.09

0.67

o.a>

47.62^

0.10

52'
T

0.18'

0.17

0.07

0.27

OBSERVED
A.R.

TABU-
LAR
A.R.

t.

36.64

35.68

k. m. s% s,

23 40 13.37 13.51

23 50 59.41 59,42

36.76 15 0.94 ... .

36.
84' 36 3.23 3.24

36.87 45 20.49| 20.56

36 94' 1 5 59 24 59.38

36.98 1 16 31.48i 31.57

38.74 20 9 17,92 18.26

38.75 20 9 42.81: 42.13

38.77 20 18 42.81, 42.28

38.87| 21 15 0.73 0,38

38.88 21 23 39.13 38.52

38.89 21 26 43.99 43.95

38. 9o' 21 36 48.90 43.41

38.94| 21 58 19.73 18.88

38.98 22 22 40.68 41.46

39.0o|_22 33 58.10, 58.48

39.02' 22 44 46.07, 46.57

39.03 22 54 19.63 21.-/1

39.20: 36 2.77 3.24

39.21

39.25'

39.27

40 53.97 54.21

1 9 14.34

1 16 31.33' 31.57

39.28, 1 22 19.57 19.71

39 30 1 33 37.64 37.80

39.39 1 37 28.91 28.77

41.56 23 32 13,21 13.94

41.58' 23 40 13.54' 13.49

41 .671 23 50 59 36 59.41

41.63 38.74 38.78

5 30,91 30.97

^ 2. .90 3.00

41.63

41.69
I

41.701 36 3.15 3,23

54.20

20.55

40 54.18

45 20.50

1 58 43.86' 43.88

9 5 37.67

41 71

41.72

41.88

41.89

41.^2

41.99

42.01

43.04;

42.05

45.0! 91 38 44.04 41.07

45.03 22 44 46.49^ 46.47

45.04' 22 49 20.22' 90.23

45,17 22 57 16.51 17.22

45.24I 23 32 13,86* 13.93

45.26* 23 40 13.22^ 13. .Ti

2 20 11.65 11.47
I

2 54 26.5.S 96.72

3 3 4.18 3.76

3 13 39.I5J 39.05

3 19 2.63 2.78

45.29 23 .>0 59 54 59.30

45.31-
38.74J

38.73

45,33, 5 31.15 30.96

45.43 1 5 58.35* 58.74

45.49! 1 33 37.65 37.78

45.53

45.55

1 58 43.58; 43.88
I

2 5 3.36 3.36
t

45.59 2 20 11.21 11.48

45.63 2 54 26.83 26.73

45.67 3 6 5^1.70
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Longilude ofjunction of the Gila and Colorado—Contluued.

56.0 14.0 • 30.8

TIME OF TRANSIT.

V. VI
EA\ OF

VU. obs'dwirkb

CORRKCTIOlfS FOR

Jmpcrrect

trail si 18.

1

Iiistju- Cliroiioiueter.

tuciu.

5.

29.2

«. s. ft. fn. s. m. t.

48.4
;
13.2 1 12 55.0.T 38.97

24.0 41.6 .59.6 1 53 6.57

42.0
i

59.6 I 17.6 1 34 94.63

50.0
,

9.2 28.0 1 59 31.20

8.0 25.6 43.6 2 5 50.34

16.0 ' 33.6 51.6 2 2U 58.40

36.8 54.0 12.0 2 36 19.03

2 55 13.60

3 3 51.03

3 14 27.03^

3 19 49.66'

48.8
I

6.4

54.0
^

20.8
I

47.6
^

7.2 95.2 43.2
^

8.0 26.0
. 44.0 3 40 50.23

I

1

28.0 46.0
'

38.0 57.2 1 \^

4.0

8.0 26.0

14.0

o'Orionis

i Tauri

Moon, 2d I

(i Tauri

h Orlonia.,,

^ Taun

a Ononis

ri Geminorum..,.

i Ursa* Minoris.

.

51 (Ilev.) Cephci .

c Tauri

J/*
Endan i

y Tauri.

a Tauri

' Ononis

a Aurigffi

Tauri

6 Orionis

,
^ Tauri..

a Ononis. ..

20.8 38.8 , 56.8

24.4 ' 42.8
i

0.8

44.0

52.0

4.0

46.8

.54.4

97.6

10.8

32.8

45.6

28.8

3 53 10.00
I

4 9 lQ,m

4 V2 2.80'

4 28 6.29

4 44 49.96'....

16,8 a5.6

20.8

58.8

28.4

49.6

53.8 10.8

39.2 ' 58.0

39.2
i
58.4

i

18.8

45.6

8.8

28.4

17.2

25.6 24.0

29.2 36.4

12.8 ' 30.8

38.8

3.6

4 54 55.37

4 26 36 50,

4 44 52. C3

4 54 57.00

5 13 1.49

5 17 38.80'

5 25 10.74

27.2 5 29 30.71

46.0

36.0

5 47 53.11

6 6 38.97
I

!

23.2
,

6 26 i?.OS —4 55. 60!

42.4 ' 6 99 22.91

12.0 30.4
I

7.6 ! 26.0

29.6

!

37.2 55.2 13.2

4.0
\
29.2

\
53.6 !

30.0

• • •

ri Gcniinorum

^ Gcniiiiorum

Moouj 2d r

•y Geminoruin

a Canis Majoris

• • • •

4 >' Tauri

a Tauri

X o' Ononis

i Tauri

a AurigiR

;? Tauri..

d Orionis

a Levuria

a Orionis.

E.

2.0 -20.0

44.0
I

3.2

47.6 6.8

37.2 ' 56.4

59.6
I

18.0

29.6 48.0

37.6

44.4

47.6

31.2

19.2

48.8

48.4

9.4

6.8

49.2

3 40 55.03

3 51 54. ll'.

4 12 7.83.

(

4 28 11.37
I

4 44 55.20

+

44.8 5 6 29.03
I

7.6 : 26.8
I

5 19 29.66

48.0
i

5 6
i

5 25 12.86

51.6
,
10.4

,

29.2
1 5 29 ;H.97

55.2

22.0 41.2

26.4 44.8

15.6
,
34.8

15 2

36.0
^
54.8

6.0 24.8

i

33.2

18.0
,
36,4

51.6

54.8

9.6

13.2

12 8 34.4 48.4

0.0 19.2
1

1

38.4

53.9
1

19.8 32.0

12.8 30.8 49.6

42.8 1.2 20.0

1

27.6

1

\
46.0

1

4.4
1

' 31.6 50.0 8.0

O ^ i \M . '^/U ««««» «••«

6 6 41.14

6 14 16.40 -f 28.52

6 17 34.57'

6 29 54.51

6 39 2J.63

4 32 9.66

4 28 13.14
t

2.8 20.8 38.8
\
56.8 15.6

,

33.2
^

51.6 4 44 57.09

5.6 24.0 43.2 2.0 20.8 i
40.0 58.4

40.8

2,8

t

6.4 31.2 56.4
,

21.2 46,8

4 55 2.00

5 6 31.17

^.8 42.8 2.8 22.8 42.8 5 17 42.80

t\ GenunoruiJi . . ..

15.4

42.8

22.4 40.0 \
57.6

;
14.8

^

32.0 ' 50.0
^

7.6 5 25 14.91

1.2 20.2 38.0
J

56.8
j

5 27 19.88^

14.8 32.8 50.4 5 47 37 20

9.4 ' 21.2 I 40.0 6 6 43. 34^

» • >/x Gi?iiuiiorum .

6 UrsfE .Min.jS. P.

51 (Uev.) Cpliei...

Y Gejiiinoruni . . .

.

18.47

57.6

43.6

47.2 6.0 ; 25.2 44 6 14 46.97
4

33. G 28.8 :.•....

' 38.0
'

43.6

22.8 6 28 5.07 —6 35.,

3

6 33 35.47 4 4.67

• Wire n recordtd 52.0*.

38.8 : 56.4 . 11.8 33.2 52.0 6 30 5.87

f
Wire IV recorded 54.6f.

9 18i

a.

30.80

0.0:

0.07

0.34

0.11

0.11

0.04

0.0.5

0.28

O.93I

0.20

0.31

27.49;
-f-

0.06

05

0.08

0.06

0.01

0.00

0.08

0.<Vi

0.08

3.36

4.15

0.00

0.00

0.00

0.00

00

0.00

0.00

0.00

0.00

0,00

0.00

0.00

0.00

0.00

0.00

0.00

00

0.00

0.00

0.00

0.00

OBBSKVED TABU-
A.R. LAR

A.R.

S. j

^.76

46.78

46.79

46 .
82'

I

46.84

46.86

46.88

46.90

K, m. c. <.

1 5 58.50 58.51

1 22 19.72 19.67

1 3-'i 37.77 37.77

1 58 44.04! 43.69

2 5 3.39 3.37

2 20 n.43 n.49

0.13 46.93

0.15 46.96

0.17 46 9^

0.23 46.99

^ 47.00

0.23 47.02

2 ;t5 32. ir 32 07

2 54 26 65 26.74

46.91 3 3 3.84 3.80

46.92' 3 13 39.18 39.09

3 19 2.60- 2.80

3 40 3.12 3.11

3 52 22.85' 22.55

4 8 39.44

4 a JS-SSj 15.75

4 27 19.04 19.09

47.04' 4 44 2.70 2.97

47,05 4 54 8.01 7.80

49.99

50.01

4 27 19.15 19.10

4 44 2.67' 3,02

50.02' 4 54 7.72 7.92

50.05* 5 12 11,50

50.06 5 16 48.85' 48. Gl

50.07

50.08

50.10

5 24 20.67 20 62
I

5 28 40.71 40.70

50.12

50.15

50.15

5 47 3.03^ 2.^
I

6 5 48.83, 48.90

6 20 37.97j 38.03

6 28 36.91 36.92

52.07 3 40 2.96 3.13
i

52.09

52.11

52.13

52.15

52.17

52.19

52.20

52.21

3 51 2.02 2.10

4 11 15.72* 15.77

4 27 19.91 19.12

4 44 3.05 3.03

5 5 36.86' 37.01

0.00 52.23

0.00' 52.25

0.00 52.27

0.00 52.28

0.00 52,29

0.00 52.31
1

1

1

00 54.11

0,00 54,13

5 18 37.47 37.44

5 24 20.66' 20.64

5 28 40.76 40.72

5 47 2.97 2.88

6 5 48.89 48.92

6 13 52.60 52.67

6 16 42.29

6 29 2.22. 2.25

6 38 32.^ :£>.I5
[

4 11 15.55^ 15.79

4 27 19.01 19.14

4 44 9.94 3. 05

4 54 7.89 7.96

54.20 5 5 36 97 37.04

54.15,

54.18

54.22 5 16 48.58j 48 66

54.22- 5 21 20.69 20.66

54.25 5 26 Vaei 7.05

54 5 47 2.93 2.90

54.28^ 6 5 49.06' 48 95

54.30, 6 13 52.67 52.70

6 20 35.03 37,30
i

6 28 36.49 37.86

54.39 6 29 2.37! 2.28

54.31

54.31

J
Wire II recorded 18.8*.
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I

DATE. OBJECT.

1849.

Nov, 4 a CanisMnjoriB.

c Cunu Majoris.

g Geminorum , ,

X npminorum , .

J Gcininoniin . .

E

• *

5

Moun,2aL
68 Geminorum . ••.

a Canis Majoris. ,.

ff Cuiiiiuoruui . ...

fA Gemixionim . , ..

6 Ursff Min., S. P.

51 (Ilcv.) Cephei ..

y Crminorum . ...

a Canis Majoris . .

.

c Conis Majoris . .

.

A Gominonim , ...

68 Gcminnnim , .,,

W

a Canis Minoris...

Geminorum . ...

6

15 Argus

i Cancri. ...

Moon, 3d L

6 Cancn . ,.,

e Hjdr.T

a Cancri

a Canis Majoris, .,

€ Canis Majoris...

» * •I Geminorum

A Geminorum . ...

ff Canis Minoris. .

.

68 Geminorum • . .,

a Canis Minuria...
Fi

Geminorum , . ,

.

15 Argns

;3Can

E

20

Cancri

,

6 Cancri

.

£ IlydriT.,

a Cancri

,

i Cancri

.

Moon, 3d I.

Moon, 1st L ....

^Cygnl

I Capricorn!

a Cephei ...

^Aquarli ..,

ff Cephei . .

.

£

c Fegasi

m

t33

Moon, 1st L
0- Aquani

g Pegusi

CURO.NOMETER TIMES OF TRANSIT.

LAMP.
I.

t.

32.0

38.4

10.0

26.8

II. III.

32.4

1.2

26.8

12

50.4

2.0

E

a Aquarii E
9 Ai)uarii.

(T Aquarii

i Pegasi

A Aquarii ..,, ,,,,

a Piscis Australia..

* Chronometer 2475

$,

50.0

58.4

SB.

8

45.2

t.

8.4

18.4

47.6

4.0

IV.

51.6

19.2

45.2

21.2

10.4

38.0

2.8

41.6

8.

26.8

38.4

6.0

22.0

3.2

29.6

56.0

20.4

1.2

9.6

20.4

28.8 48

37.6

27.6

2.0

28.8

2.4

46.0

20.0

44.8

22.0

38.8

9.2

57.2

27.6

19.6 39.2

6 8 26.0

35.2 53.6
1

28.0 47.2

7.6 26.0

50.8 8.8

16.8 34.8

34.0 53.6

41,2 1.2

30,0 48.0

4.0 22.0

4.0 22.8

4.0

38.4

3.6

42.4

45 6

12.0

6.0

44.0

26.4

52.8

:

11.6

21.2

50.4

56.8

21.6

2.0

4.4

30.4

25.2

3.6

44.0

10.8

29.6

41.2

9.2

6.0 24.4

40.0 57.6

30.8

4.4

26.0

10.0

19.2

42.4

38.4

48.4

24.4

5.5

9.5

34.5

44.0

ai.2

28.0

10.8

37.2

1.6

57.2

24.5

30.0

.5

41.2

6.0

44.4

47.2

1.6

40.0

47.3

28.8

55.2

20.8

15.6

23.0 40.5

32.5

34.4

17.2

31.4

50.5

43.0

50.0

11.0

58.5

59.2

23.6

4.4

6.4

18.8

58.4

5.6

46.0

12.8

V. VI.

22.8 40.8

16.2

32.0 ^.8
8.5

42.8

K.4
19.6

37.2

25.2

50.8

2.8

35.4

52.4

0.8

50,4

37.6

U.9

52.8

10.4

26.0

29.2

10.8

18.4 35.6

8.4

55.6

54.8 12.4

26.4

13.6

30.4

43.2

11.2

1.2 18.8

A.

46.8

58.4

24.8

40.0

22.4

48.8

14.4

38.4

21.2

MEAN or

VII. obs'dwires

CORRECTIONS FOR

I.

3.6

s.

21.6 6 39 26.74

44.0

58.8

41.2

7.6

56.

a

41.2

7.9

35.2

30.8

15.6

45.6

59.2

14.8

39.2

22.0

23 2

49.2

43.6

21.6

26.0

35.2

34.0

3.6

19.2

59.2

33.6

56.8

42.0

42.8

7.6

2,4

40.4

1.6 19 2

28.8 46.8

48,0

1.2

28.0

6.4

21.2

47.2

1.643.6

16.0 33.6

17,6

41.6

24.4

26.0

16.8

24.0

3.6

31.2

58.4

52.8

20.5

30.5

47.5

15.5

33.5

13.8

44.0

47.6

28.8

45.6

36.0

59.2

44,4

45.2

54.8

35.6

42.4

5S.0

49.2

18.0

11.2

39.5

50.5

6.3

54.0

51.5

5.0

1.5

6.4

46.8

3.6

52.8

44.4

30.8

48,4

36.0

10.8

9.4

48,8

6.0

54

2.8

16,5

0.0

26.8

:S.8 50.8

32.0 f ^.4 12.4 32.4

14.0

1.2

45.2

26.4

43.2

42.4

22.4

39.6

17.6

52.0

15.2

2.0

2.4

26.0

21.2

59.2

.2

4.8

24.8

41.2

5.6

20,0

51.2

54.0

16.8

4.4

4.8

12.8

54.0

1.2

39.6

7.2

37.2

29,6

58.5

11.0

24.5

30.8

9.8

56.0

24.4

4.8

21.6

28.8

20.8

7.2

24.0

19.0

53,2

Imperfect

ransitfl.

fn. Sm

6 53 18.40
-f-

20.05

6 56 6.29

7 10 21.90

7 12 31.70

7 21 29.60

7 25 56.06

7 32 20.51

7 37 1.26

Instru-

ment.

28.45

6 14 47,86

6 28 13,07

6 41 36.40

6 29 57.20

6 39 45.68

6 53 59.36

7 10 22.55

7 25 56.80

7 32 21.43

7 37 2.14

8 2 4.46

8 4 30.57

8 23 24.80

8 37 3.20

8 39 44.00

8 51 10.80

.n

18.33

20.05

6 39 29.71

6 53 41.90

6 56 28.08

7 10 24.80

7 19 57.77

7 25 59.26

7 32 23.77

7 37 4.40

8 2 25.92

8 9 16.33

8 24 7.66

8 37 5,49

8 39 55 13

8 51 13.14

9 1 39.73

9 22 34.11

18.80

— 19.22

+ 2.94

— 9.28

8.86

0.01

20 16 1.90

20 54 10.21

21 1 29.40

21 3 53.43

^1 11 16.14

21 15 13.92

19.5 21 24 26.07

22 10 29.43

22 24 10.91

22 35 28.00

1 14.70

51.14

+

21 .59 35.71

23 10 26.46

23 24 13.31

23 35 :K).46

23 46 18.63

93 50 52.O5I

0.01

Chronometer.

t.

0.00

0.00

o.ool

0.00

0.00

00

0.00

0.00

0.00

+ 0,17

— 6.92

12 12.23 + 8.55

0.12

— 0.12

0.23

-f-
0.12

0.12

0.04

O.SS

— 0.181

+ 0.13

0.12

0.13

0,05

0.09

0.00

0.00

0.00

0.00

0.00

0,00

0,00

0.00

0.00!

0.00

0.00

0.00

0.00

0.00

0.00

0.00

+ 0.24

— 0.44

+ 0.24

1.45

0.08

2,11

0.1

O.ool

0.00

0.00

0.00

0.00

0.00

o.ool

0.00

OBSERVED

A.R.

TABO-

LXR
A.R.

m. s. A. flt. V.

54.33

54.34

54.34

54.35

54.35

54.38

54.37

54 38

54.39

t.

6 38 32.41 ^AS
6 52 44.11 43.85

6 55 11.95

7 9 27.55

7 11 8.90

7 20 35.24

11.99

27.53

8.93

7 25 1.69

55.17

55.18

.18

55.18

55.20

55.22

55.25

55.27

55,28

55.28

55.31

55.31

55.33

55.36

55.36

55.38

57.31

57.33

57.33

57.37

57.38

57.39

57.39

57.39

57.42

57.43

57.

57.47

57.47

57.49

57,50

57,53

+ 12 22.04

19 22.04

12 22.04

12 22.04

12 22.04

12 22.04

12Sa2.04

1 29.88

1 29.88

1 29.68

1.98

7 21 96 13 26.06

7 36 6.87

6 13 52.86

6,87

52.73

6 20 36.10: 36.95

6 28 37.54] 38.28

6 29 2.14 2.30

6 38 32.03 32.21

6 52 43.86 43. es

7 9 27.49 27.55

7 25 1.65 2.00

7 31 26.19 26.09

7 38 7.05

8 1 8.97

8 3 35.39

8 22 29.59

8 36 7.97

8 38 48.69

8 50 15.15

6 38 32.40

6 52 43.87

6.90

8.99

35.13

8.03

48.73

5.43

32.23

43.91

6 55 11.95 12.05

7 9 27.431 27.57

0.33

2.CKJ

26.19

6.94

9.02

21.84

1.19

8.16

48.76

15.55

42,29

7 19 0.39

7 25 1.87

7 31 26.38

7 38 7.01

8 1 9.28

8 8 21.84

8 23 0.93

8 36 8.02

8 38 48.80

8 50 15.65

9 42.^

9 21 36.58]

20 28 24.18

21 6 31.81

21 13 51.68

32,24

51.65

91 14 59.32 59.43

91 23 38.26

21 27 42.71

38.20

^.60

21 36 47,99 48.09

22 8 59.55

22 23 41.03 40.98

22 38 58.11 58.15

1 32.221 21 58 3.49

1 32.24 22 8 54.^

22 3^ 41.051 32.26

fti 33 58,18X 32.28

1 ^.29 22 44 46.34

1 ^.30 22 49 19.76

3.53

53.58

40.97

58,14

46.25

19.87

I
Chronometer 719. t Wire IV recorded 34.6^, All these wires increased 10s,
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Date.

CHRONOMETER TIMES OP TRANSIT.

OBJECT. LAMP.

1849.

Nov. 23

I. II.

Moon Itit L
^ Aquarii

X Aquarii

24 a Aquarii,

^ Pegasi

A Aquarii..,., .,,

a Piscis Australis

^ Aquarii

X Aquarii .,

20 Piscium

E. 46.0

11.2

47.2

4.0

29.2

4.8

III. IV.

2Q.0

46.2

22.8

«.

40.0

4.4

40.8

V.

MKAN or

CORRKCTIONi rO»

VI. VII. 0)i8'i»Wi&i;A,iiiif>pifcH*t
1

I

tmnettt.

«.

ra.4

99.0

i.

16.4

40.0

34.4

k. m.

InMru
nirnt.

U oRffntrKu TAitf-

TWt'wu^tPr, aH.

f.

23 40.17

56.0 I 23 8 4.4.V

L4R
A.K.

E. 22.0 40.0

Moon, 1st L ..

33 PUciuin

Y Pegasi. • . ,

25 20 Piscium

97 PUcium

33 Piscium,

a AndromediE ...

y Pegasi

J Piscium

58.0

15.6

3.6

53.6 .
14.0 34.0

14.0 32.0 I 49.6

58.8 16,4 34.4

39.2 57.6

27.6 1 46.0

34.0 52.0 ' 10.0 22 24 IR.OO +

8.0 26.050.0

55.2 13 2 I 30.8

34.0 ! 52.0

20.8

11.6

W. 57.6

42.8

38 8

30.0

15.6

0.4

10.0

56.4

48.0

16.0

31.2

21.2 38.4
,

56.8

23 13 40.74

t.

0.00

k, Mft. <.

O.UU
i

58.8 8.8 36.8 ' 22 35 33.43

14.4 ' 23 46 21.14^ +
54.4 14.8 35.6 55.6

|

22 50 5-1.57

7.2 24.8 I 42.4 0.4 23 8 7.^.

27

Moon, 1st L ,,,

20 Ceti

Moon, 1st L..,,

fi Ceti...

a CeU...

J Arietis

a Perse i.

22.8 : 40.8

36.0

E:

32.0

32.2

18.4

58.4

56.0

50.0

43.6

48.4

28.0

14.0

6.0

23.6 : 40.8 : 23 41 38.39
I

56.0 14.0

58.8 ; 16.8

22.4
I

40.0

57.0 15,5 . 33.5

32.0 50.0 8.0

50.8

1.2 19.6 . 37.3 23 12 43.66

6.0

46.0

31.6

24.0

8.0

t

4.0
I

22.0

49.2 6.8

42.0

35,6 53.6 , 12.4

16.4 I 34.0 . 51.6

16.4

8.0

31.6

34.8

58.0

I

0.8

33 51 38.00

23 .'iQ 13.94

0.39

\

7 6.06
I

43.2 23 41 44

28.8 23 :£l 3G.00

9.6
J

23 59 1C.23

36.0
1
56.0 16.0 2 26

26.0
I

44.0 i 2.0

52.8 i 10.4

52.0

25.5

28.4

0.09

o.n'

0.00

0.00

0.00

0.00

15.6 ' 52.8
,
50.8

10.0

43.5

28.5 47.0

7 8.0U

42 5.0o' + 26.a

43 43.67* - 8.96

47 6.00

2 20 51.93"

8.79

1.5

8.0 26.0 , 43.5 1.0 18.5
,
36.5

43.5 2.5 21.0 39.5 ' 58.0
,
17.0

19.0 2 24 25.64

54.0 2 42 1.07*

29
I
e Tauri

A Tauri

y Tauri

a Tauri,

Moon, 1st L

,

i Tauri

a Aurigae

57.5 94.5 51.5
1 1

E. 43.2 U.2
I

29.2

1

49.2

5.2 23.6 42.0
1

8.8 26.8 45.2
1

1

20.4 38.8 58.0
1

1

56.4 15.2 34.0

9.2 34.4 59.6

18.0

46,2

45.0 12.5

35.5

39.5

I

3 50 39.57

3 1 18.36

I

6.4 ' 24.8

0.0

3.2

16.4

52.8

3 41 19.95
-f-

36.81

42.4

18.0 36.4
!
54.4

22.0

35.3

12.0

40 4 58,4

*

54.4

30.8

24.8 i 50.4 j 15.2

13.2

3 54 15.70

4 13 59.94

4 29 3.54!

4 39 16. es*

8.91

49.6 4 55 52.97

40.8 5 7 24.91
I

0.68 +
0.69

0.25

1.44

4.81

0.80

0.91

1.17

1.24

1.31

1,671

4.40
I

32.3U 33 M 7.87

.31! 33 6 .'T3 12 33.27

32.32 S3 11 8.42 3.34

I

35.0» ^ 93 41,05 40.15

\

X..l'.^

35.11 2} 39^.10 56.13

44 48.li| 48.34

3Sa^ 33 49 10.84 19. SG

6 32.13 39.^

35.15 23 13 0.63^ H.33

35.15^ 23

35.1a 23 40 13.15 13.21

40 A3 tus'

od 98.75

35.2T' 23

35

35i".
57

30.06. 30.70

37.a0| 33 40 13.99 13.33

r»7.3H U) .v-.(;j .w.QO

5 90 01

37.36] 23 57 1^.65 3S.74

37.31* 38.77 38.

37.Ji^

37.44

37.44

37.44

40 54.0a

41 57.37

30.70

63.00

45 20.37 20.30

2j.K3 2 33 17,0ff

25.KT 2 .16 50.78 50.50

9 54 26.

3 3
"I

3.96'
\

3.08

25.83 3 13 30.98 30.38

42,73 3 40 41

42.75 3 53 23.06 33.93

42. J #

i

4 13 16.00 16.10

42.79, 4 27 19.51. 19.53

42.81

«.82

42.84

4 37 32.51

4 54 6.48! 8.33

5 5 37. 67 37.67

The following are the results from the observations at the observatory near the junction of the Gila

Oct 3

4
5
6

7

23
24.

25.

26.

27.

28.

29.

30.

31.

h. m. 1

7 38 47..04

37. 61

33. 82

27. 69

33. 70

5. 84
31. 95

37 40. 18

38 31. 64
26. 66

23. 62

16. 17

21. 74
9. 14

Nov. 1

2

3
4.

5

6

20
22

23
24

27
29

Mean
Longitude of the same, computed in the field from the Greenwich ephemeris for 1849

and Colorado

A. tn. t.

7 38 30. 58
32.39
29.66
28.44
30, 30
22.42

32.43
27.53
23.44
45.40
li. 99

25. 72

25.25

JL m. f.

7 38 25. 75

7 38 12.53

DiiFerence
13.22

«.

Probable error of single observation ±8. 71

Probable error of mean result ± 1.71
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III. of Camp Riley, near Initial Point on Paciji

Date.

1

5461

5507

1

5596

5620
i

5658

.5708

1

5765

5937
1

6094

6129

#

//

45.50
1

6091

6482

6091

6528

6246

6482

r

6246

6528

6428

6642

i

6^3

6647

6476

6642

6476

6647

6724

6741

1

I ^ m^^ _

6761

6814

6867

6893

July 25

26

27

28

Aug. 2

3

4

6

7

11

11

1

44.97
1

1

1

tf

45.09

47.04

49.50

45.66

44.82
1

1

4

1

tf

45.41

43.80

40.50

42.85

42.10

If // n ft

1

//

40.36

n

42.56 44.30

II

1

37.52 V V 4 *

11

i__---._-

I

1
i

k

1

1

43,82
1

44.49

44.20

44.46
1

1 39.31 42.67 43.18 46.55

' 45.14

44.54

43.49

46.69
1

1

1

1

43.20 «•>* »«4*

45.52
1

- . ^ -

r

i

41.96

46.06

k^a ftfl Ad

' T
1

41.18 44.80

43.01

46.33 1 46.61

41.72

42.62

47.36

44.27

44.52

13

* *- * A V-J

\

1

43.17

1

44J2

41.3814 *

42.41

42.47

45.08

43.26
1

1

1 1

44.66

45.58

43.91

42.35
1

44.08

45.14

41.82

42.94

1

43.71

1

174 f

18
1

1

1

38.68

40.27 41.:^

^\^

]

44.97

1

46.27 41.18

1

F

43,91 44.75 39.84 42.62 43.74 46.55

Date.
5918

5d85

_

6091

6482

6091

6528

6246
;

0482

6246

6528
1

6552

6754
1

6661

6754

6678

6754

6865

6952

7035

7082

7035

7125

7055

7088

1

7055

7125

7176

7324

//

- ^ ^ ^b ^^ ^^ d^

7193

7324

7421

7476

1

//

Auff. 21 -^ft '^7

1

n

43.05

39.27

44.43

45.05
1

44.63

47.68

45.39

43.42
i

1

1

// // // //
1

1

\

1

II n // It It

1

1

// n //

23
1

1

44.63

46.96

46.22

44.79 ! 4?i 0=; 39.55

39.45

40.92

37.60

41.17

44.66

44.07

49.69

44.72 43.51

45.83 '

45.05
1

48.59
:

1

44 .55

44.93

4 4 V V t

35.75

23

4 A %^

40.34

K^fl^ABftA,

_

_

_

41.56

,

24 ' 45.00 42.24 46.21
w

46.62

43.26

41.46
1

1

36.17 38.60 46.34

25 43 66 40 1^1 ! J4 o^ ^0 a^ 41.71

42.83

37.72

Sept. 4 44.00

1 41.45

# . V « •

i - -. - * 43 08 42.59 41.12

39.00

38.87 40.94
'

42.06
• ^i' m *^ ^^ T

1

:;::::::i;::;::::

1

There are 190 re.sults obtaiued from observations on eighty-two different stars.

By giving the same weight to each observation (mean of all the observations) we have for the latitude ... 32 35 43.53

Latitude by giving to each pair a wcigiit depending on the number of observations, (most probable) 32 35 43.54

General mean of each night 32 35 43. 7."?

General mean of each pair ,,., 3Q 35 43.56

General mean ot all the observations ^ 35 43.53
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if A&'incTi focal length: By W. H,

6959

7107

tf

6959

7121

6959

7160

/t

7193

7318

44.36 43.55 44.14 47.69

7418

7455

tf

44.95

7547

7595

7651

7669

7759

7788 7875

i 908

7961

If

39.57 .68

ft

40.91

// //

47,90

44.56

45.01

42.78

44.87

44.80

43.04

46.85

45.33

46.00

41.83

45.91

41.92

47.21

46.24

46.48 41.98

43.63
1

43.76

46.37

45.52 47.08

41.70

42.95

40.81 39. 44.37

i 997

8058

8056

8147

ff tt

8058

ei47

8268

8315

ft f*

40.85 43.07 ' 40.50

38.89 45.02 39.00 42 58

40.52

40.81

48 39

44.17 39.07

46.83 40.66

44.35 *39.95

42.16

46.70

38.52

43.81 41.05

Mean of cadi ni;;lil^9 obbci^'

tluns.

41.94

41.85

41.85

* Rejected. 7759 not well determined.

43.84

44.12 43.84

46.39 43.o:j

• f ft

32 35 43.19

45.42

44.99

44.25

43.14

44.70

43.87

44,51

44.33

43.95

42.63

44.30

42.53

43 . 74

43.84

32 35 43.97 Mv'rm of each night

32 35 43,63 Mean of each pn*r.

33 35 43.80 Moan ofybspna^nt

7567

7598

//

4fi.l4

42.83

7605

7522

ft

41,10

7605

7547

//

7629

7696

If

44.87

(

40.76

7629

7698

//

76.59

7696

7659

7698

7815

7912

7971

8024

7971

8083

tt

36.42

39.40

40.40 47.93

// //

43.23

-^.76

47.57

46.33

44.43

49.93

rt tf

39.92

40.41

43.21

37.13 45.00 45.80 40.43

42.00

37.90

42.68

39.24

8125

8227

n

42.15

43.39

44.73

43.08

6268

8315

ft

44.18

43. t 4

of eacli nighl'i obscrvatioiia

32 35 46.03

42.30

41.60

44.79

44.34

42.31

41.46

32 35 43.26 Mean of each night

32 35 46.48 Mean of each pair.

32 35 43.32 Mean of observ'ofl.

ft

1.48

sr?=;:^r^^:r:::r:rtr^^es^^

Vol . I 21
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IV. for latitude at Ohservaforij near the junction of

By Lieut. A. W. Whipple,

Date.
7480

7528

7547

7595

7950

7997

8058

8146

8280

8312

7

66

6867

6S93

n

7107

7120

/;

1

7176

7206

7302

7310

_. w^ w > 1*1 ^

1849. • / // o / //
1

32 43 37.81

1

.T^ 43 38 61

;/

32 43 48.97

• / //

Z-X 43 51.92

u //

*32 43 27.36

32 43 37.16

7 28.14

25.74

29.04

1

1 32 43 41.60

<1

1

42.49 41.31

40 56 4.1.40

44.24 47.93
1

32 43 43.17

32 43 44.94
A 47.43

42.82

43.23

5K31

50.93

50.31

40.43

10 35.37

1

43.21

44.66

46.04

,
> «#»

44.31 41.96

41.39

42.59

44.59

36.82

38.10

^ 43 51.31

11 . . . 41.72
32 43 44.31

1

10 27.40

26.05

39.34

36.54

37.76

46.27 39.11 ' 32 43 42.63

n 37.78 39.96 32 43 37.95
1

1

ifii 39.97

1

40.39 42.88 39.47 32 43 39.92
'

t 1

o. t #4 /^ /\ ^ '^ 4 ^*
44.94 51.31 44.31 42.63 37.95 39.92

Mean for each pair.

Mean of nine pairs

F

32 43 27.36

:

;j7,i6 41.60 4^.1^

32 43 42.54

1

1

9

1 i

Rejected.

Y. Triangidation ly ichich the observed latitude and longitude of Camp Riley was trans/e

to the Initial Point of the boundary on the Pacific: By Major Emory.

MEASUREAfENT OF TlIE BASE LINE.

(Unit of measure, a metre graduated hy Gamheij^ of Paris,)

1st measurement, with rods made of seasoned red wood 4536.7895 metres,

2d measurement, with steel wires belonging to SeKor Salazar^ surveyor of the Mexican commission 4536.60

2) 3895

Result adopted ..- .--* 4536 . 6947

SOLUTION OF THE TRIANGLE.

East base

West base

Initial point

Stations.

East base to west base

East base to initial point

West base to initial point

No. ofobser-iObscrved angles,

vations.

24

16

24

Distribution

and error.

• // //

37 25 57.5

107 34 1.2

35 1.2

-f 0.033

+ 0.033

+ 0.033

+ 01

Spherical

excess.

00

00

00

Plane angles andj Logarithm.'?

distances.

37 25 57.53

107 34 1 .23

35 1.23

4536.39

7540 . 59

4807.56

9.7837811

9.7585949

3.6567391

3.8774051

3,6819252

Calculation of the Geograjphical Position of the Initial Point.

Azimutli of the line from east base to initial point determined by measurement of angle made

with meridian of the observatory, and also by yarioiis measiirementB of the elongations o

Polaris

:

from ' SV
Latitude of east base situated precisely in the meridian of observatory at Camp Eiley^ an

measur
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East base to initial point K Y540 32° 35' 42".33.

P lir 03'16".5; Z= 24° 31' 31".

Log. K

Log.

3.8YT4051 1st term H 32° 35' 42".33

1

N sin. 1"
8.5093882 2d terniH 3' 4 2". 76

Log. urr 12.3808933 3d term H

Lat. Initial Point 32° 31' 59".5T

(2d term H) log. (1 + E^ cos.^ H)

Log. wft

Log. sin. Z

Log. COS. H

P,

urr sin. Z

Cos. H.

Long. Int. Pt

Log. urr

Log. COS. Z

0.0020139

2.3868933

9.9589355

2.38G8933

9.6181471

Log. 2d term

2d terra

2.3478427

222". 76

12.0050504

9.9258689

2.0791815 = log. 120"

117° 03' 16".5

2' 00 If

3d term H log. u"

Log. sin. Z

117° 05' 16".5

f[u" sin. Z)Log.

Log. (1 + e* cos.=' H)

Log.
Sin. 1

2

II

Log. tang. H

2.38G8933

9.6181471

2.0050404

2

4.0100808

0.0020139

4.3845449

9.8057064

8.2024060

Calculation of the Geographical Fosition of Station ' < West Base.
t>

Measured azimuth of base line Z 61° 57' 28".5. Base line K

1st term H

2d term H

3d term H

H. or W. base

32° 35' 42".33

1' 09". 23

0' 00".00

32° 34' 33".10

Log. K

Log.
1

4536.69 metres.

3.6567391

8.5093882

N. sin. 1"

Log. w"

Log. (l+e^cos.'H)

Loff. COS. Z

2d term

2.1661273

0.0020139

9.6722077

1.8403489

69". 23
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Log. m"

Log. sin. Z

Log. COS. H

2d term P 153". 5 4

2.10612*73

(9.9457G51

2.1118924

9.9256623

2.1862301

2' 33".54

P 111° 03' 16''.

5

2d term 2' 33".54

P. or long.

of West Base
ll'?^ 05' 50". 04

od term

Log. u"

Log. fiin. Z

Log. (w"sin. Z) 2

Log

Log
Sin. 1

'^

2

Log. tang. H

2.1661273

9.9457651

2.1118924

2

4.2237848

(l-f c^cos.-H) = 0.0020130

4.3845449

9.8057664

8 4141100

Calculation of Hit Azimuili of the linefrom Initial Point of tlie Boundary to Fast Base

Log K

1

N. sin. 1

Sin. Z

tr

Cos. L;

Sin . L -f L'

2

64".57

3.8774050

8.5093881

9.6181471

2.0049402

9.9258689

2.0790713

9.7309790

1.8100503

7540.59. Z'=180 + Z

Measured Z

Z/

u'^ Sin. Z . 1 /T I T ^\__sm.|(L + L)

24° 31' 16"

4" 15 err. in meridian.

24° 31' 31 tr

180O

204^ 3r 3r
V 04".

5

204° 30' 26".

5

VI. ^f straight line from Initial Point on the Pacijic to Junction of

In the computation for the direction of the line, the longitude of the initial point and the

longitude of the junction of the Gila and Colorado are taken as determined in the field hy the

ohservations compared with the moon's place^ as given in the Kautical Almanac (Greenwich.)

On arriving at Washington, I ohtained from Professor Airy his corresponding ohservations,

made at Greenwich, and it will he seen that a change has heen made in the ahsolute longitude

of both places, hut fortunately no material change is discoverable in the relative longitude of

diffi

element

Hence the change deduced from comparison with the corresponding Greenwich observations

does not affect this result.

The preceding pages show the process by which the latitude and longitude of Camp Kiloy

was transferred to the initial point of the boundary on the Pacific.
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A -word on the subject of the transfer to the ''junction " of the hititude aiul lopgifmlo of the

observatory near that point ; the distance between them was so small that the transfer may he

considered as having been accomplished by direct measurement.

Lieutenant Whipple's report to me, November 30, 1849, gives

—

o I n

The longitude of ohservatory, T 38™ 12^53 ; in arc 114 33 07.95

The longitude of junction

Difference

114 32 51. CI

16.34

o / n

Latitude of observatory, (see report of November 24) 32 43 43.00

Latitude of junction 32 13 32.3

Difference 11. 6G

These, corresponding with my computations founded on the same data, were adopted
;
hut It

must be observed, to prevent future misunderstanding, that it was impracticable to moaMire the

azimuth from the iunction of the two rivers, (then under water,) and a point, B, (sec sketch,)

was T3

ced

from it. The geographical position of this monument is, consequently.

In north latitude

Uncorrected longitude

o / //

32 43 31.6

114 33 04.3

The computation of the azimuth and length of i\ye line of boundary extending from the

initial point on the Pacific coast, near San Diego, to the junction of the Gila and Colorado, was

based on the following assumption

:

o / //

Latitude of initial point on the Pacific 32 3159.63

Latitude of junction of Gila and Colorado

Difference of longitude

32 43 32.2

2 32 24.9

We compute the azimuth and distance by the formulae given by Puissant, Tmitc de Geodesie,

Ed. Ill, Vol. 2, p. 316, using the following notation :

^ ^ a« _ i'

a

h

eaiiatorial radius « = ellipticity

7 J- Loo- e= 7.8273187
polar radms ^^o- *"

ba

Z' = azimuth at the Gila, reckoned from the S. round by W.

Z" = azimuth at the initial point "= distance m arc.

tan. V =
I

tan. V *-• '" = 1
1*"' ^"

In the .rheriea" triangle formed by V, I", and P, ^e now compute the angles 180° - Z' and

Z" - 180O, the arc <r, and also I, = the latitude of the foot of the perpendicular from the pole,

and obtain for a first approximation :

Z" — 180° = 84° ir 25".21 <- - ^^ ^^ ^ '^^
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Next we compute the correction d P, to I>e applied to the spheroidal difference of longitude

P, by the formula
'
^ dP = -a{i,e-^e^) cos. I = + 21". 12

And wp get P + ^ P z=: 2° 32' 4G".62

Substituting this into the former computation, we obtain

Z' = 85° 34' 14". 41 <T = 1758". 10

Z" _ 180° = 84° 12' 02". 89 I = 32° 54' 16".n

And by a second substitution of the latter values we obtain, finally.

Z' = 85° 34' 14". 49 d P =: -^ 21" .11

7" _ 180° = 84° 12' 02". 95 ^ = 1158"Ab

W ;" to the foot of the perpendicular I, viz

:

</ = 6° 52' 31".5
;

</' = 9° 01' 49".

Y

s

h
^ (1 -f

i e sin.2 Z — /^ e^ sin.* I) -\- (sin. 2 a"— sin. 2 </) (^ e sin.^ Z — ^ e^ sin." I)

1st term = + 239187.0

2d term =+ HS-^

3d term 0.0

Distance s = 239300.8 metres = 261692.0 yards = 148.689 miles.

Azimuth at initial point on Pacific coast = 84° 12' 02". 95

Azimuth at junction of Gila and Colorado =85° 34' 14''.49

Length of line of boundary connecting above points = 148.689 miles

B.

Detei-minations of houndarij linefrom tlie Fdo Colorado of the ivest, to the intersection of

meridian of longitude, west of Greemvich, and parallel 31° 20' north latitude : By I

N. Michler, Topographical Engineers U. S. A.

I.

—

Azimuth line—astronomical positions.

The longitude of the initial point on the Eio Colorado, twenty English miles below its junc-

tion with the Gila, as agreed upon by Lieutenant N. Michler, Topographical Engineers United

States Army, on the part of the United States, and Francisco Jimenez, first engineer of the

Mexican commission, 'on the part of Mexico, was determined to be 114° 48' 44.53" west ot

Greenwich.

This result was obtained by transferring the longitude of the monument near the junction to

the initial point, by Lieutenant Michler's triangulation of the 'twenty English miles," the

longitude of said monument having been previously obtained from observations by Lieutenant

A. W. Whipple, Topographical Engineers, Assistant United States Boundary Survey, deduced

from corresponding observations at Greenwich.
o r If

Longitude of the monument 114 36 22.20 W. of Greenwich.

Difference of longitude between monument and initial point + 1^ 22.33

Longitude of initial point 114 48 44.53

The latitude of the initial point on the Kio Colorado was ° ' "

found to be 32 29 44.45 North.
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This latitude was obtained by a mean of results frjra observations Avitb zenith telescopes by

Lieutenant Michler and Seiior Jimenez, at their respective observatories near the initial p(»iiit,

(reduced to Lieutenant Michler's observatory,) as follows:
O I It

Determination by Seiior Jimenez 32 20 A\.7wy

Determination by Lieutenant Michler 32 29 41.^7
*

Mean latitude 32 29 41. G5 North.

This latitude of the observatory was then transferred to the initial i)oint, by f riangulation,

by Lieutenant Michler, By transferring the latitude of the monument near the junction to the

same observatory, by two different triangulations, one by Lieutenant Michler and the other by

Seiior A. Diaz, second engineer Mexican commission, the following were the results:

O f tf

Known latitude of the monument near the junction , 32 43 31,58 Xv»rth.

Difference of latitude between monument and observatory, by

Lieutenant Michler's triangulation 13 48.95

Latitude of observatory 32 29 42. G3 North.

Known latitude of the monument near the junction 32 43 31.58 North.

Difference of latitude between monument and observatory,

by Seiior Diaz's triangulation — 13 48.39

Latitude of observatory 32 29 43,19 North

32 29 42.63 ''

Difference 00.56

The azimuth of the line from the junction of the Colorado and Gila, to Lieutenant Micliler'g

observatory, is, at the latter point, 3G^ 14' 10" northeast, audits length 104024.34 feet.

The azimuth of the boundary line from the initial point on the Colorado to the intcrsfction

of the llltli meridian, west of Greenwich, and the parallel of 3P 20' north latitude, is at the

initial point Yl° 20' 43". 8 southeast, and at the point of intersection of parallel and meridian

69° 19' 45",94 northwest; the length of this line = 382844.87 metres, =: 418684.3 yards,

= 237.63565 English miles.

Monument Ko. II, made of cast-iron plates, and pyramidal in form, was placed on the edge

of the desert, at a distance from the initial point of 4522.9 yards ] its latitude was computed to

be 32° 29' 01'M8 north ; its longitude 114° 46' 14".43 west of Greenwich. The azimuth of

the boundary line at this point was computed to be 71"" 19' 23'M8 southeast.

Q

ments

tions, commencing July 23, 1856, and ending August 2, 1856, inclusive, was found to be

112 o
)

Q
from forty o^bservations upon eight pairs of stars with zenith telescope, was found to be

57
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Besulla of calculations of geodetic latitudes and longitudes of points of triangidation of a line ^Hwenty English miles in length,'' exlendinq
from the Monumenty near the junction of the Gila and Colorado^ to the Initial Point of the neio azimuth line. ^ '"

' " '
^' "

Mtchler^ Topographical Engineers U. S. A. Comjjuter, John O'Donoghue. Instrumeiit^ Bruner Theodolite.

Triangulation by Lieut. N, 00

Name oT station.

Letter

of

station.

1

Mouument

,

Sierra Pricta

£ft«t Btatious

.

Observatory near initial point, on Colorado

Monument

Fl;ig Staff (Fo/t Yuma)

Pilot Knob.

r

West siation3 {

M
C
IT

K

R
W
V
X'

F'

P
6
L
S

T
W
Z
A'

Observatory near initial point, on Colorado \ F'

Name of

side.

Name of

angle.

Azimnth, Angle of station.!

M C
C H
H K
K Q

R W
WV
V X'

XT'
Y'Z'

Z' B'

B^ D'

D^ F'

F C II

c ir K
II K a
K a R

a R AV

R \V V
VV V x^

V X' Y'

X' Y' Z'

Y' 7J B'

Z' B' D'

B' D' F'

• / //

10 13 15.7S.W.

21 40 37 S.E.

48 3 25 S.W.

20 29 39 S.W.

Length of

sides in

feet.

//

156 53 9

110 16 51.5

907 32 15.6

67 16 26 S.W. 133 12 58.8

M F
F P

G P

G li

L 3

a T
T W
w z

Z A'

A' C
C F

2 3 12 S.E.

32 23 8 S.W.

32 2 22 S.W.

56 56 52 S.W.

37 44 30 S.W.

25 35 37 S.W.

78 29 51 S.W»

63 50 36 S.W.

249 19 14.7

145 28 41.4

180 2.5

155 5 11.5

199 12 8.8

192 8 16.3

127 5 7.9

142 17 35

4,921.16

22,958.95

19,247.3

6,606.97

4,030.91

7,161.32

6, 825 . 12

5,460.98

2,459.80

9,677.29

14,028.38

16,530.94

12,568.51

Difference

of Jalitude

-j- north.

Difference

of latitude

— south.

Difference

of longitude

-f-
west.

/ //

>»«• «•*> •««

P F G
F P G
F G L
G L a

L S T
S T W
T WZ
WZ A
Z A' C
A' Q' F'

15 59 42.8N.W.

83 55 37 S.W.

51 11 20 S.E.

18 92 1 S.W =

99 55 25.4

44 56 36.7

249 30 34,7

43 30 S.W. 205 8 37.2

8 55 17 S.W,

20 11 14 S.W.

57 49 27 S.W.

37 13 59 S.W.

69 25 20 S.W,

80 33 S.W.

145 25 35.6

191 16 6.2

217 38 34.5

159 24 23.3

213 19 5

191 9 10

2,513.09

33,944.60

33,808.90

19,223.25

4,216 71

9,492.13

10,055.98

9,572.11

10,754.1

15,339.12

95 131.91

+ 54.8439

-f 23.9047

/ //

47.9230

3 31 , 4058

2 7.3320

1 1.2414

15.4117

1 10.8210

56.9812

32.7200

13.2763

1 15.7318

2 5.2035

45.7492

I It

+ 10,2223

+ 2 47.3941

+ 27.0-120

+ 43.4621

Difference

of longitude

— ca:<t.

Latitude of

station.

/ // • / .7

32 ^Z 31.6

1 39.3261 , :^^ 42 43.677

«•«• t««* t t t

35.7091

3 29.7844

3 0.5300

30.2684

1 32.7926

1 33.3977

50 4506

1 31.7140

53.3885

14.8490

+ 42.8146

+ 33.8478

+ 24.0835

4- 1 9.1879

+ 1 10.7553

+ 3 9.1158

+ 2 11.7016

9.9990

• * ft * • * * •

32 39 12.9712

32 37 4.9392

32 36 3.6978

39 35 48.2861

32 34 37.4651

32 33 40,4839

32 33 7.7639

I

I

32 31 38.7558

32 29 33.5.523

32 28 47.8031

39 29 42.G470

+ 8.1074

+ 6 35.1997

+ 1 10.8218

-}- 33.9338

+ 17.2045

4- 40.5466

+ 1 34.6496

+ 1 23.2532

-f 2 47.6849

+ 1 45.1842

33 43 31.6

^ 43 55.5047

5 8,1915 1 32 43 19.7956

32 39 50.0112

32 36 49.4752

32 36 19.2068

32 34 46.4142

32 33 13.0165

32 32 22.5659

32 30 50.8519

32 29 57.4634

32 29 ^.6144

%B«tt> «««« »**

First determination by east stations of triangles ...

Second determination by west Htaiions of triangles

32 29 42.0470

Lonjiitude of

station.

• / ti

114 36 22.20 .

114 36 32.4223

114 34 53.0962

114 37 40,4903

114 38 7.5323

114 38 50.9944

114 38 47.99.^4

114 :^'J 30.6100

114 40 4.6578

114 40 28.7413

114 41 37.9292
'

114 42 48.6845

114 45 57.8003 O
114 48 9.5019

eod:

114 36 22.20 P3
xn

114 36 30.3074
^^p —

114 43 5.4371
^

114 37 57.2455

114 39 8.06T4

114 39 42.0012

114 39 59.2057

114 40 39.7523

114 43 14.4021
M

114 43 36.6553

114 46 94.3402

114 48 9.5224

114 48 09.5019

^ 29 42.6144 114 48 09.5224

Mean latitude and longitude of observatory near initial point

85.2614

32 29 42.6307

19.0243

114 48 09.512



TRIANGULATION. 169

'^The base line of the triangulation of the twenty English miles to a point on the Colorado

from its junction with the Gila/' was measured by Lieut. N. Michler, corps topographical engi-

neers; with two iron rods, ^^A'' and ^^B/' corresponding with rod ^^B/' in the possession of

Mr. E. D, Cutts, U. S. Coast Survey, the length of which is 4.0002457 metres at 32^ Fahren-

heit. The length of one metre, at 32° Fahrenheit, is equal to 39.3685034 inches at G2^ Faliren-

heit of the standard made hy Troughton.

Kate of expansion of rods for 1*^ Fahrenheit, .000006963535.

The total length of the base, as computed by John O'Donoghue, computer, is 5,86Y feet

5,9 inches.

if rods^ at different temperatures ^ of
Standard,

Temperature
of iron rods.

Length of rods at this

temperature, of Amer-
ican standard.

Length of rods at this

lemperat'e,of the Eng-
lish imperial standard.

62
63
64
55
56
57
58
59

60
61

Inches.

157.5056195
.5067161
.5078127
.5089093
.6100059
.5111025
.5121991
.5132957
.5143923
.5154889

Inches*

157.512060
.513161
.614262
. 515363
.516464
.517565
.518666
,519767
.620868
.521969

Temperature
of iron rods.

Length of rods at this Lenpth of rods at thit

temperature, of Amer-
ican [Standard.

icniperare, of the Knf-
lisb imperial standard*

62

63

64
65

66

67

68

69

70

Inches.

157.5165555
.5176821
.6187787
.5198753
.6209719
. 5220685
.6231651
.5242617
.5253583

Inches.

157.523070
.524171
.625272
,620373
.627474
.528575
.520676
.630777

. 631878

from the length of the meastiring-7'od at the different

vations.

Angle of eleva-

tion.

Sura to be subtracted

from the length of the

rod.

00

05

10

15

20
25
30

Inches.

0.0000000
0, 0001733
0.0006615
0.0014964
0.0026612
0.0041585
0. 0061275

Angle of eleva-
tions.

O i

.S5

40
45
50
55

1 00

Sum to be subtracted
from the length of the
rod.

Inches.

0. 0081595
0.0106641
0.0134995
0.0166656
0.0201626
0- 0239903

V

The point "F" was Lieut. MicUer's observatory, and distant from the junction of the Colo-

rado and Gila, in a straight line, 104024.34 feet; the azimuth of this line, at the point "F'/'

N. E. and its len-th is 1575.66 feet short of twenty miles. (See results of calcu-
is 36° 14' 10"

The latitude of point -F," as obtained from triangulation, is 32° 29' 42".64 N., and longi-

tude 114° 48' 09".51 west of Greenwich. The latitude used, however, is that obtained from

observations with zenith telescope, and is 32° 29' 41".65 N.; but the longitude taken is that

obtained by triangulation. --.it r

The initial point, in the middle of the Colorado, was determined by prolonging the line from

the junction, passing through -F" 1575.66 feet, measured with the
^ "two iron rods, "A" and

Vol. I 22
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"B," thus laying off a radius of twenty miles. At the extremity of this line, a perpendicular

was erected, or, in other words, a tangent was drawn to the circumference of a circle with

that radius and the junction as a centre, and, by means of the following table, the circle was

described.

Co-ordinates of points of the circle.

Abscigsas in feet. Corresponding ordinates.
I

Abscissas in feet,,

1

Corresponding ordinates,
M J^ 1 _._

measured along in feetj measured on measured along in feet, measured on

the tangent. perpendiculars to the the tangent. perpendiculars to the

tangent.

1

tangent.

Fed. Fed.
1

— 0-00 1,300 — 8.29
1

100 0. 04745 1,400 9.30

200 — 0. 19 1,500 — 10.67

300 — 0. 427 1,600 — 12. 148

400 — 0.759 1,800 — 15.37

500 — 1.186 2,000 — 18.90

600 — 1.708 : 2.200 — 22.96

700 — 2.325 2,400 — 27.33

800 — 3.037 2,600 — 33.00

900 — 3.843 3,000 — 42.66

1,000 — 4.74 5,000 — 118.10

1,100 — 5.74 10,000 — 472.2

1,200 — 6.83

of the circumference of

miles.

from the moutli

the line joining this point and the mouth of the Gila, protract a straight line, mating an angle

1478

with the tangent to the circle at the point; then run 5,280 feet on this line, and this will give

you a second point on the circle ; then place your instrument alternately at the second and first

,^r.,-r,+o OT.^ 1ai- r,ff +TiP fnllovvi'Tio- a.fio-lfis With this chord of a mile lonsc, and their intersections

n the circumference of' the Circle.

First point. Second point. Intermediate
points ofcir-
cumference.

1

1

r

1

1

2

3
4

1

5

6

O / "

06 3G. 70
13 13.41
19 50.11
26 26.81
33 3.52
39 40. 22

1 19 20.44
1 12 43.74
1 6 7.03

59 30.33
52 53. 63

40 16.92

1st,

2d.

3d.

4th.

5th.

6 th.

Having come to a point more than half way, reverse the readings, and they will give you

other points commencing near the second point.

this chord is ahout thirty-three feet.

from



LATITUDE. in

III. }fresultsfor the latitude of astronomical station at the Initial Point on the liio Col

if JVurdemaiin, on sixteen pairs of

IJ
Mi

E^ Computer^ JoJai 0^Donogline.

Date.

1855.

March 17

18

April 2

3

6

1st pair.

N, 582 G.

C

S. 560 G. C

Lat. by a mean
of each pair,.

t II

:S 29 40.96

2d pair. 3U pair.

N. 705

S. 713

N. 791

S. 793

» / //

32 29 37.16

/ /

42 . 06
i

48 57

32 29 45.94

47.68

32 29 40.96 32 29 43.87

4th pair

N. 796

S. 804

t tf

32 29 38.63

41.11

40.45

38.34

42.64

32 29 45.94 32 29 40.23

5tli pair

X. 796

S. 805

6 / //

32 29 36.77

38.60

37.97

48.87

40.13

32 99 40.47

Cth pair. ih pnir. 8th pnir

N. 813

B. ;s^

N. 850

g. 845

2 29 41,21

/ //

N. avj

8. tt4

/ n

42.14

41.23

33 29 41.53

33 29 38.71

45.68

44.05

39.80

41.12

3^99 42.47

32 29 38.24

40.00

9l!i pair.

N.924

S. 034

• / II

32 99 36.37

44. U6

3Q 29 39.12 33 99 40.67

Date,

1855.

lOlh pair. 11th pair

N. 1010

S. 1012

/ //

N. 1044

S. 1026

* / '/

Tabulation o/reA*2/Z/s—Continued.

12th pair,

N. 1044

S. 1046

ti

13th pair,

N, 1062

S. 1089

14lh pair. 15tb pair

N. 1063

S. 1089

N. 1064

S. 1089

tt n I II

IGth pair. Itt resiilt.

N. 1157

S. 1175

//

Latitude by a

mean of all

tlic pair«.

Filial rciult.

w

March 17

18

AprU 2

3

4

5

6

^ 29 47.32

32 29 38.25

40.80

39.80

32 29 38.90

32 29 46.74

Lat. by a mpau
of each pair.. 32 99 47.32 32 29 39.62

38.55 32 29 40.04

32 29 38.73 32 29 40.04

2 29 41.19 32 29 39.45

32 29 41.19 32 29 39, :S2 29 46.74 ^29 41.77 3J29 41.77

n.MxKK,.-The zenith telescope suffered very materia, injun- in its transportation, in consequence of the counterpoise having been separated from

the ins«u,„ent by the breaking of a screw, and Knocked about among U.e oU>er part.. The tangent screwB were n,o.,.y bent, the n,.crome.er ... Ut^

, .. .. t_ n„;„« i« n pniintrv where the levels could not be replaced, tlie not very sen&iUve ones of a larj«

injured, and the spider lines and levels all broken. Being in a countrj wnere me ie>ej» ™u.u
\, .

bronze theodolite had to be substituted for those broken, and the other injuries repaired by .uch means m were M hand.
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Computations fiom observations on Polaris, tvestern elongation, for the determination of the value

of one division of the micrometer attached to zenith telescope, by Wurdemann, for the U. S.

Boundary Commission. 3Iarch 23, 1855.

No Micrometer Times of ob-

I

readings.

1

*

1 300

9 950

3 150

4 100

5 50

6 GO

7 100

8 150

9 250

10 350

11 450

12 500

13 550

14 600

servai'n by

chron'r.

A. m- 5.

6 15 48.0

17 12.0

20 5.8

21 31.5

22 55.5

24 19.2

27 9.2

98 34.0

31 20.

34 11.0

36 55.0

38 19.0

39 40.0

41 4.2

Time from

elongation.

tn.

20.91

19.52

16.62

15.19

13.79

12.40

9.56

6.10

5.38

2.53

0.18

1.59

2.94

4.34

Correct'n for Reduced time.

H.

1.8

1.4

0.9

0.7

0.5

0.3

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

A. m. 5*

6 15 49.8

17 13.4

20 6.7

21 32.2

22 56.0

24 19.5

27 9.3

28 34.1

31 20.0

34 11.0

36 55.0

38 19.0

39 40.0

41 4.2

Nos

1 to 6

5

3

2

2 to 6

6 to 14

13

12

11

10

9

8

7 to 14

Difference

of time.

tn. s.

8 29.7

7 6.2

5 42.4

4 16.9

1 23.6

7 6.1

16 44.7

15 20.5

13 59.5

12 35.5

9 51.5

7 0.5

4 14.6

13 54.9

Diflerence of

time in arc.

9 7 25.5

1 46 33.0

1 25 36.0

1 4 13.5

20 54.0

1 46 31.5

4 11 10,5

3 50 7.5

3 29 52.5

3 8 52.5

2 27 52.5

1 45 7.5

1 3 39.0

3 28 43.5

Reduction

to the

equator.

t rr

3 15.0

2 43.1

2 11.0

1 38.3

32.0

2 43.0

6 25.1

5 51.9

5 21.0

4 49.0

3 46.2

2 41.1

1 37.4

5 19.3

DiiT. ofmi-

crometer

readings.

300

250

150

100

50

250

600

550

500

450

350

250

150

500

Resulting

values ofone

division.

0.65000

. 65200

. 65500

. 65500

0.64000

0.65280

0.64183

0.63982

0.64200

. 642*2

0.64639

0.64440

0.64933

0.63660

Mean
9 04939

14
0^'.64C38by 1st seiics. Sum = 9.04939

ReniarJcs.

Chronometer slow

Time, by chronometer, of western elongation of Polaris

Declination of star

28m. 415.490

6/i. 36m. 43S.350

88=' 32' 17/\4

Observer, Lieut. N. Michler, Top. Engineers, U. S. A. Computer, Hugh Campbell.

No.

1

7

9

10

11

12

13

14

Commutations for the value of one division of the micrometer ^ &c.—Continued.

Micrometer Time of ob- Time from

readings. servai*nby : elongation.

mic'ter.

I

Oorrect'n for Reduced time.

H.

N03. Difference

of time.

Difference of

time in arc.

300

250

150

100

50

100

150

250

350

450

500

550

600

A. m. s.

6 15 48.0

17 12.0

20 5.8

21 31.5

22 55 5

24 19.2

27 9.2

28 34.0

31 20.0

34 11.0

36 55.0

38 19.0

39 40.0

41 4.2

m.

20.91

19.52

16.62

15.19

13.79

12.40

9.56

8.10

5.38

2.53

0.18

1.59

2.94

4,34

1.8

1.4

0.9

0.7

0.5

0.3

0.1

0.1

0.0

0.0

0.0

0.0

0.0

0.0

A. 37l< Sm

6 15 49.8

17 13.4

20 6.7

21 32.2

^ 56.0

24 19.5

27 9.3

28 34.1

31 20.0

34 11.

36 55.0

38 19.0

39 40.0

41 4.2

Mean

lat series

2d series

Mean

//

0.64638

0.64001

0.643195

1 SI mean

9d mean

7 to 13

12

11

10

8 to 14

13

12

11

14 to 1

13 to 2

12 to 3

11 to 4

14 to 2

13 to 3

m. ».

13 54.9

12 30.7

11 9.7

9 45.7

12 30.1

11 5.9

9 44.9

8 20.9

25 14.4

22 26.6

18 12.3

15 22.8

23 50.8

19 33.3

3 7 40.5

2 47 25.5

2 26 25.5

1 45 25.5

3 7 31.5

2 46 28.5

2 26 13.5

2 5 13.5

6 18 36.0

5 36 39.0

4 33 4.5

3 50 42.0

5 57 42.0

4 53 19.5

f

8.96018
0''.64001 by 2d series

1 Ht sum

.

2d sum.

9.04939

8.96018

Reduction

to the

equator.

r n

4 47.1

4 16.1

3 44.0

2 41.4

4 45.9

4 14.7

3 43.7

3 11.6

9 38.3

8 34.4

6 57.5

5 52.8

9 6.5

7 28.4

Diff. ofmi- Value of one

crometcr divis'nof the

readings, micrometer

-

450

400

350

250

450

400

350

300

900

800

650

550

850

700

//

0.63800

0.64025

0.64000

0.64560

0.63533

0.63675

0.63914

0.63866

0.64255

0.64300

0.64230

. 63600

0,64294

0.64066

Sum = 8.96018

^Q-^^^T ^ 0^'. 643198 = mean of 28 combinations
28

n

0.643195

0.643198

Result by Polaris 0.643196

Ubaerverj Lieut. N. Michler, Top. Engineers, U. 9. A. Computer, Hugh Campbell
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from observations on 8 Ursce 3Iinoris^ eastern elongalioUj/or the value of

f 3Iarch23, 1855.

No.

1

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

Micrometer

readings.

400

3o0

300

250

200

150

100

50

50

100

300

350

450

550

750

850

900

Time of ob-

servat'n by

chron'r.

Time from

elongation.

h. m. s.

11 46 25.0

46 59.5

47 36.5

4S 13.5

48 50.0

49 23.0

49 58.8

50 35.0

51 08.5

51 43.0

52 19.0

54 46.0

55 19.0

56 33.0

57 45.0

12 00 04.5

01 17.0

01 51.6

3.9

3.4

2.8

2.1

1.5

1.0

0.4

0.2

0.7

1.3

1.9

4.3

4.9

6.0

7.3

9.6

10.9

11.4

Correct-n for Reduced time

n.

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.1

0.9

0.9

No

A. m. <.

11 46 25,0

46 59.9

47 36,5

48 13.5

48 50.0

49 23.0

49 58.8

50 35.0

51 08.5

51 43.0

59 19.0

54 46.0

55 19.0

56 32.0

57 45.0

12 00 04.4

01 16.8

01 51.4

19

20

21

22

23

24

25

26

27

28

29

30

31

32

32

34

35

Micrometer Time of obscr-, Time firom

readings.

1000

1050

1100

1150

1250

1300

1350

1400

1500

1550

1600

1700

1800

1850

1300

1950

2000

I

vat'nbychro- cloajation

nomctcr.

A. fll. 1.

la 03 06.0

03 40.5

04 15.8

04 52.5

*06 04.0

06 40.8

07 16.0

07 51.6

08 58.0

09 33.0

10 08.0

11 21.8

12 31.5

13 07.0

13 44.5

14 19.6

14 57.0

Coriect*nfor Reduced tima.

a.

m.

12.7

13.1

13.9

14.4

15.6

16.3

16.8

17.4

18.5

19.1

19.7

20.9

22.1

22.7

23.3

23.9

94.5

L m^ $,

12 03 05.4

03 40.1

04 15.3

<M 51.9

OG 03.3

06 40.0

07 15.1

07 50.6

OB 56.8

31.7

10 0G.6

U 90.0

19 29.5

13 04.7

13 43.

d

14 17.0

14 54.0

Remarks.

Timeby chronometer of eastern elongation of ^ Ursac Minnri3 lU. SOn*. 24*.i60

'Chronometer slow • ^ 98m. 41f .49

Declination of star = 86° 35^ 32^^5.

)/ results for tie determination of one division of the micrometer, derivedf
o^nh'nnsi nn n llrscB Minoris near eastern elongation.

Nob.

I to 18

S to 19

3 to 20

4 to 21

5 to

6 to 23

7 to 24

8 to 25

9 to 26

10 to 27

11 to 28

12 10 29

13 to 30

14 to 31

15 to 32

16 to 33

17 to 34

18 to .35

Microm'er

divisions.

Differences

of times.

1300

1350

1350

13j0

1350

1400

1400

1400

1400

1450

1450

1300

1350

1350

1300

1100

1100

1100

Differences of Reduction to Values of

times in arc. I the equator, one division.

I

15 19,7

13 00.3

13 00.2

13 02.8

/ //

15 26.4

16 05.9

16 03.6

16 01.8

16 01.9

16 40.3

16 41.2

16 40.1

16 42.1

17 13.8

17 12.7

15 20.6

16 01.0

15 57.5 i 3 59 22.5

3 51 36.0

4 01 28.5

4 00 54.0

4 00 27.0

4 00 28.5

4 10 04.5

4 10 18.0

4 10 01.5

4 10 31.5

4 18 27.0

4 18 10.5

3 50 09.0

4 00 15.0

3 49 55.5

3 15 04.5

3 15 03.6

3 15 42.0

/ //

13 45.3

14 20 5

14 18.4

14 17.8

14 16.9

14 51.0

14 51.9

14 50.9

14 52.7

15 20.8

15 19.8

13 40.1

14 16.1

14 13.0

13 39.3

11 36.3

11 35.2

11 37.5

//

.63484

.63888

.63585

.63547

.63474

.63642

.63771

.63535

.63764

.63503

,63433

,63077

,63474

.63185

,63023

.63300

.63200

.63409

II

Mean= 0.63466

Noa. iMicrom'er

divisions.

Differences [ Differences of Reduction to Values of

of times. times in arc.
.,
the equator, one div'n.

1 to 35

2 to 34

3 to 33

4 to 32

5 to 31

2400

2300

2200

6 to 30

7 to 29

8 to 28

9 to 27

10 to 26

11 to 25

12 to 24

13 to 23

2100

2000

1850

1700

1600

1500

1350

1250

1 nil

900

28 29.2

27 17,5

26 08.0

24 53.5

23 39.5

21 57.0

20 07.8

18 56.7

17 48.3

16 03.6

14 57.0

11 54.8

10 45.0

1st series—mean

2d series—mean

Kesult by i Ursa Minoris

Result by Polaris

Final result

/ //

7 07 18.0

6 49 22.5

6 32 00.0

6 13 22.5

5 54 52.5

5 29 15.0

5 01 57.0

4 44 10.5

4 27 04.5

4 02 09.0

3 44 15.0

2 58 42.0

2 41 15.0

25 20.0

24 16.5

23 15.0

^ 09.0

21 03.3

19 32.4

17 55.4

16 52.3

15 51.5

14 22.8

13 19.2

10 37.0

8 35.9

.63333

.63317

.63409

.63285

.63165

.63373

.63288

.63260

.63433

11iX4

.63935

*63700

.63068

0.63492

0.63466

0.63479

0.64319

0.6389V

Valutt of one divi^oa of t.e ..cro^eter .o. Csen-ation. on Polari. (weste. elongation) and S Vr^ Mino^ (casun. e.on^Uon) U ...6««.

Obicrver, Lieut . N. Michler, U. S. Topographical Englueer.. Computer, Hugh CampbeU.
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IV, hie showing the triangulated distances, in metres and yards, between the different monu-

of the survey of that portion of the houndary line running from the Initial Point, on the

do river, to the intersection of the parallel 31° 20' 00" north latitude^ and the meridian

111° 00' 00 //

'st of Greenwich.

Triangulation by Lieut. N. Michler, Mr. A. C. V. Schott, and ScHor A. Diaz

From Initial Pointj on the Colorado river, to Monument I

T to Monument IIMonument

Monument II to Monument III

Monument III to Monument IV

Monument I V to Monument V
Monument V to Monument VI

Monument VI to Monument VII

Monument VII to Monument VIII

Monument VIII to Monument IX

Monument IX to Monument X
X to Monument XIMonument

Monument XI to Monument XII

Monument XH to Monument XIII ,

,

Monument XIII to Monument XIV
Monument XIV to Monument XV
Monument XV to Monument XVI
Monument XVI to Monument XVII

Monument XVII to Monument XVIII .. ••

Monument XVIII to Monument XIX ,

Monument XIX to intersection of parallel 31° 20

N. latitudCj and meridian 111° west of Greenwich.

/

Total length of Une

Metres.

964.62

3171.12

839.81

72170.00

44393 . 34

57G33.13

13203.04

877-61

17298 . 65

23405.35

4180.00

2793.97

44698.76

18986.27

20493.60

14592.57

3519.11

27962.77

5261.97

409.19

Yards.

1054.9214

3467.9793

907.4913

78926 . 079O

48549.1515

63028 . 3523

14439.0215

959 . 7660

18918.0354

25596.4044

. 4571 . 3040

3055.5230

48883.1629

28973.7560

15958.6301

3848.5458

30580.4599

5754 5609

Remarks.

I; in Riv'cr bottomj near the bank.

II, Iron monument, on desert.

Monument

Monument

Monument III, erected on desert

Monument

Monument

Monument

IV, Sierra de las Tinajas Altas,

V, Sierra del Tale.

VI, Sierra del Agua Dulce.

Monument VII, near Rancho de Quitohaqiiita

Monument VIII, near Rancho de Quitohaquita

Monument

Monument

IX, Sierra de Sonoyta.

X, west ridge of Sierra de la Nariz.

Monument XI, on the wagon road from Cohotato So-

Mouument

Monument

noyta.

XII, cast ridge of Sierra de la Nariz.

XIII, on the road from Tubac to Cobota.

20763.6403 Monument XIV, Sierra de la Union.

447.4957

382844.87 418684,2807

Monument XV^, Sierra del Pozo Verde.

Monument XVI, near Ojos de los Granizos.

Monument XVII, Sierra de Sonora.

Monument XVIII, Sierra de los Pajaritoa.

Monument XIX, Sierra de los Pajaritos.

Monument (intersection of meridian and parallel) Sierra de

loa Pajaritos,
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C.

lomical observations for estciblisldng the WWi meridian of longitude icest of G

for determining the parallels 31° 47' and 31*^ 20' north latitude : By John H,

The four manuscript volumes wliicli have been suhmitted to the U. S. Commissioner, emhrace

a complete tabulation of all the observations, both for latitude and longitude, made along the

parallels of 31° 47' and 31° 20'. It will be seen, by a reference to these volumes, that each of

the stations has been determined in latitude with a zenith telescope, (T. & S.,) by about one

hundred observations, and two in longitude, with a transit of thirty-six inches focal length,

by observations on the moon and moon culminating stars.

In accordance with the direction of the Commissioner, the stars for latitude were at first

selected exclusively from the Greenwich Twelve-year catalogue. At Espia, however, it was

found that this catalogue no longer afforded, in that portion of the heavens then observable,

a sufficient number of pairs that would fulfil the conditions required for satisfactory results.

It was therefore deemed expedient, in the exigencies of the survey, to rely subsequently almost

wholly upon the British Association catalogue.

It was found, by combining the results of observations on about thirty pairs of stars talcen
•m

from this catalogue, that any error in the final result arising from errors of polar distances was

materially reduced ; and although, by comparing the means of the observations on each pair,

there seemed to be in some cases errors of polar distances developed, all the results were never-

theless incorporated to obtain the one adopted ; nor was a single observation rejected because of

its aijparent inconsistency or want of parallelism with any previous or subsequent result obtained

by it or by any other pair, except at one station, (Agua del Pe ro ) wliere the instrument was

mounted on a roct, (no timber being attainable,) and the observations otherwise rendered objec-

tionable by the violence of the wind. Thus the result of every pair, whether high or low, and

without reference to the '< general run," has been included in the ''means" used to obtain the

latitude adopted.

A subsequent and careful revision in the office of the computations made in the field has dis-

closed no considerable error.

A brief summary of the observations and results of all the stations, and a reference to the

tables which are appended, are here given :

1. The observations at Los Nogales for determining the 111th degree of longitude west of

Greenwich, extending through two lunations, and computed from data furnished by the IS autical

Almanac, gave the result as shown by Table I, 110° 51' 0r'.95, (7^ 23» 24M3). The latitude

deduced from 120 observations on 29 pairs of stars, taken from the British Association cata-

logue, is (see Table II) 31° 21' 00".48.
. .

2. Seventy-three observations on 23 pairs of stars, selected from British Association catalogue,

give for the latitude of the station near the head of Rio Santa Cruz, (Table III) 31 17 5b .66.

3. At San Bernardino there were 57 observations on 21 pairs from British Association cata-

(Table

97

(Table Y)

5. At Agua del Perro there were 81 observations on 25 pairs of stars selected from both cata-
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logues, (British Association catalogue and

(Table yi;) 3P 20' 57''.56.

) and the latitude deduced,

from

f 56". 4o.

year catalogue and partly from

tlie latitude (Table VII) 31° 20

7. The latitude of Carrizalillo, resulting from ^1 observations on 14 pairs of stars, selected

entirely from the Greenwich Twelve-year catalogue, is (Table VIII) 31° 50' 55". 23 ; longitude,

(Table IX) T 11"' 44'.26 = 107° 56' 03".9.

8. The result for the initial point on the Eio from

from the Greenwich Twelv$-year catalogue, is (Table X)

31° ^.6' 51". 29.

TABLE I.

for longitude of astronomical station at Las Nogales, east of the intersection of

degree of longitude and the parallel of 31° 20' north latitude.

Date.
Authority for Results for

elements used. I moon's Ist

limb.

1855.

May 24 | N. A. A. Rs.

25

26

28

29

do

do

do

do

7 23 19,20

20.41

27.92

32.87

25.78

Mean longitude from moon's 1st

limb Ih. 23«i. 25.245.

Date
Authority for

elements used.

Results for

moon's 2d
limb.

1B55.

May 30 N. A. A. Ra

31 do

7 23 23.24

26.71

I

Mean longitude from moon's 2d
Jimb 7A. 23»i. 24.97s.

Mean longitude from moon's 1st

7A. 23m. 25.24s.

Date
Authority for Results for

elements used, moon's 1st

limb.

Date.

1855.

June 22

28

N. A, A. Rs.

do

K» m. s.

7 23 42.93

15.83

1855.

June 28

Authority for

elements used.

Results for

moon's 2d

limb.

N. A. A. Rs.

July

Mean longitude from moon's 1st

limb 7A. 23/n. 29.40s.

h. tn. ffi

7 23 16.76

17.14

20.78

Mean longitude from moon's 2d

limb 7A. 23m. 18.23j.

Mean longitude from moon's 1st

limb..,,. 7A. 23/n. 29.40s.

A. m. s.

Mean longitude from 1st lunation,.., 7 23 25.10 Mean longitude from 2d lunation

Mean longitude from 2d lunation 23.81

Longitude of Station 7 23 24.45

7 23 23.81

Date.

Jlay

1855."'

24
25
26
28
29
30

Results for longitude during
two lunations.

7

7

7

7

7

7

23
23
23
23
23
23

9.

19. 200
20.410
27.920
32. 870
25. 780
23. 240

Date. Results for longitude during
two lunations.

7

7

7

7

7

7

23
23
23
23

23
23

26.710
42. 930
15. 884
16.764
17. 140
20. 780

Lon
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ri^IVVULE U.

Tahulation of results for the latitude of astronomical stition at Los Nogalcs derivedfrom ohscrva-

iions made ivith a zenith telescope {T. d S.) on twent i/-ni7ie pairs of stars : By J. IL ClarJc^

Principal Assistant,

1st pair. 2d pair,

1

3d pair.

1

4tl) pair.
1

1

1
*

1

5th pair. 6ch pair. 7ili pair.

1

1
1

t:t]i pair.
1

1

9th pair. lOili pair. \\\\\ pair. 'lOtli pair.

Date,

V #——^^^

B. A. C.

• S. 3995

;t N. 4026

B. A. C.

S. 3995

! N. 4028
j

1

B. A. C.

S, 4110

N. 402i;

B. A. C.

N. 4128

S. 4142

IJ. A. \jm
1

S. 4248 '

N. 4232 i

B. A. C.

S. 4318

1

B. A. C.

N.428a

;
S. 4319

1

B. A. C.

S. 4388

N. 4408
1

B. A. C.

S. 4:)8b

N. 4415

B. A. C.

«. 43ta

\.45tt5

B. A* (>*

a. A's?»

N. 4600 ,

B. A. r.

N. 4408

I?. 457.1

1855.
1

"
i

1

60.45

1

"i

ft

60.42

1

1
r

h

// i

J

1 63.78
1

]

1

63.33

1

ft // 1'
1

O^
1

1

1

1

J

OA
1

^V ^p ^H ^p ^V ^P ^F V

i

1

1

29 58.62

58.59
1

60.30

59.34

' *
1

C4.9G

64.61

58.75
1

1

60.28

58 . 12

59.35

59.45
;

60.76

58.%

60.68

61.59

1

60. S5

59.36

60.14

61.00

63.33

59.63

62.74

' 62.73
i

G4,87

61.64

64.01

Ii3.^w i

1

63.39

59.05
1

6i.l3 !

CU89

65.18

CO . 37

63.38

59.99

30 .... 59.05

Jnnp 5 60.43

V

60.35

1

Mean of each pair,.

1

58.60 :

1

59.82 61.78 58,75 59.53 60.48 60 33 62.28
1

63.44 CU61 63.96 69.93

TABLE II—Coiitiuued.

Date

i"^

May 23

2.5

26

29

30

June 5

13th pair.

B. A. C.

N, 4415

S. 4575

Mean of each pair..

ft

61.38

60.85

61.75

61.00

61.24

Htli pair.

B. A. C.

S. 4575

N. 4595

u

60.93

56.44

59.55

59. PO

58.78

59.86

59.51

59.28

15th pair. I6th pair. 17th pair

B. A. C.

S. 4575

N. 4600

ft

62.66

57.70

60.29

61.69

59.61

61.12

60.54

60.51

B. A. C.

N. 4714

S. 472

60.67

60.28

59.91

D- A. C>4

S. 4737

N. 4741

59.44

ft tl

58.32 59.38

59.07 57.85

58.42 !
59.21

18lh pair
I

I

lOlh pair. 20lh pair. 21gl pair

B. A. C. ' B. A. C.

S. 4810

N. 4943

\

N. 4803

S. 4823

B. A. C.

N. 4961

S. 4991

B> A* O-

S. 5075

N. 5131

B. A, C. 1 B. A. C.

N. 5157 ' N. 5175

S. 5189 ' S. 5234

24th pair,

S.

A. C.

5944
.--^"9

/' It

59 95

60.31

60.58

61.21

62.19

62.05

CI. 04

60.14

59.01

It

56.67

56.68

55 63

56.66

59.38

60.34

61.33

62.23

60.52

62.80
1

61.43

63.50 ' 62.52

58.49 60.34 60.88 62.04 60,82 56.39

n

59.49

59.89

59.69

61.73

62.63

68.22

61.63

62.14

62.11

TABLE II—Coutinued.

Date.

1855.

May 23

25

36

29

30

June 5

25th pair. 26lh pair. 27th pair. 28th pair. 29th pair. 1st result. 2d rctulu 3d rr.^ull. Final result
I

I

B. A. C.

S. 5284

N. 5338

B. A. C.

S. 5367

N. 5388

B. A. C.

S. 5368

N. 5388

B. A. C.

S 5504

N, 5568

B. A. C.

S. 5.507

N. 5568

Latitude hy a
j |

mean of each Latitude by a Lat.hyamean Lau by a mran M'-an of M,

j
mean of each of all the ob of thereaulufor 2d,and3dre-

I
pair. servaUons* ' each night. '

pults.
night.

tt

60.64

58.89

CO. 75

u

59.54

59.68

59.86

58.97

58 86

59.63

58.27

58.62

61.80

62.36

60.97

61.22

60.19

60.45

59.05

It

59.74

60.10

60.19

Mean ef «acb pair

.

60.83 60.25 59.62 58.64 60.01

^^^'

• S., star south of the zenith

Vol. I -23

\

t tl

31 20 60.33 '

31 20 59.22 I

31 20 59.76

31 20 61.61

31 20 59.79
I

31 20 61.13

31 20 61.33

tx-,

// //

31 20 60.45 31 20 60.55

north of the zenith.

//

31 20 60.45

II

ai ao 60.4a
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TABLE in.

ahulatio7i of remits for the latitude of astronomical station at head of Santa Cruz

from observations made ivitli a zenith telescope (T, & S.) on tioenty-iltree pairs of
n niarh. Prinrhial Assistant, assisted hv C. N. TurnhidL Lieut. Corps Top, En^

Date.

1855.

May 10

11

12

13

14

Mean of each pair.

1st pair.

B. A. C.

3523 S.

3533 N.

/

5«.28

2d pair.

B. A. C.

3548 N.

3650 S.

//

53.59

3(1 p:iir.

B. A. C.

3742 S.

3S11 N.

58.28 53.50

57.59

57.23

57.41

4th pair.

B. A. C.

3Sd9 S.

3952 N.

5th pair. 6tli pair.

//

56.52

56.09

56.50

B. A. C.

3995

4026 N.

- ia
I?.

B. A. C.

3995 S.

4028 N.

//

55.72

56.76

55 . 75

55.39

It

56.57

57,23

57.07

56.60

55.90 56.86

7th pair.

B. A, O.

4057 N.

4J56 S.

a

52 . 99

5U81

52.74

52.51

8th pair.

B. A. C.

4059 N.

4156 S.

ft

53.19

53.13

gth pair. 10th -pair

B. A. O'

4177 N.

4212 S.

B. A. C.

4248 3.

4282 N.

51.18

52.00

52.38

ff

53.41

54.84

55.64

52.82

54.19

//

56.55

54.7

55.66

TABLE III—Continuecl.

Date.

1855

May 10

11

12.

13

14

lllh pair. 12th pair.

B. A. C.

4282 N.

4318 S.

Mean of each pair.

ff

57.38

56.47

55.50

57.31

56.66

B. A. C.

4345 \\

438S S.

f>

58. C2

56.03

57.59

55.96

56.90

13:h pair.

B. A. C.

4345 N.

4575 S.

ft

14th pair. 15th pair. 16th pair,

B. A. C.

4346 N,

4368 3.

tf

56.37

55.35

54.92

59.38

56 56

58.53

56.81

55.54 57.82

B. A. C.

4346 N.

4575 S.

//

57.73

58.32

55.73

56.59

S> Am O*

438S S.

440B N.

58.93

57.26

17th pair.

B. A. C.

4388 S.

4415 N.

61.20

58.08

58.86

tf

59.49

57.00

18th pair

B. A. C.

4388 S.

4595 N.

56.42

B. A. C.

4388 S.

4600 N.

CO. 72

58 47

58,92

56.90

57.95

57.08

//

20th pair,

B. A. C.

4408 N.

4575 S.

56.77

58.22

//

55.58

57.88

57.06

55.83

TABLE III—Continued.

Date.

1855.

May 10

11

12

13

14

21st pair. 22d pair

B. A. C
4415 N.

4575 S.

IS. A« 0>

4575 S.

4595 N.

//

55.26

53.60

54.77

58.51

57.46

54.65

56.94

Mean of each pair.

23d pair.

B. A. C.

4575 S.

4600 N.

It

54.74

55.09

57.55

58.20

Latitude by a

mean of each

1st result. 2d result.

night.

• in
31 17 56.36

31 17 56.03

31 17 56.62

31 17 56.67

31 17 56.24

Latitude by a
j
Latitude by a

mean of each mean of ail the

pair. observations.

3d result.

Latitude by a mean

of the results for

each night.

Final result.

Mean of 1st, 2d,

and 3d results.

/ II if • / I

31 17 56.30 31 17 56.32 31 17 56 38

1/

31 17 56.33



LATITUDE. 179

TABLE IV.

)/ results for the latitude of astronomical station af San Bernardino, derived /
observations made zcith a zenith telescoj^e {T.
y-vj 7 7-» • • f -<__-_j_,..j .• j-,7 I,,. TT n„K

)/ stars: By J, U,

Date.

1855

April 27,

28

29

30

May 2

1st pair

B. A.C.

3327 S.

3364 N.

Meaiiof euclipiir

(I

40.71

40 07

42.09

38,31

40.29

2d pair.

B. A. C.

3416 N.

3500 S.

37.16

38.01

35.24

35.52

36.48

3d pair.

B. A. C.

3523 S,

3533 X.

tt

41.89

42.35

40.79

41.67

4th pair.

B. A. C.

3548 X.

3G50 S.

42.03

41.29

5th pair, 6 til pair 7th pair- Etli pair

B. A. C.

3560 N.

3650 S.

40.27

42.80

41.19

B. A. C.

3742 S.

3811 N.

B. A. C.

3642 S,

3856 N.

43.05

40.56

40.44

41.85

41.04

41.37

41.75

B. A. a
3919 3.

3953 N.

41.18

43.35

40.75

9th pair

3953 N.

3992 3.

36.99

39.^

TABLE IV—Continued

10th pair. llth pair.

1

12th pair. i3lh pair. lUh pair. 15th pair. 16th pair. 17th pair.

1

18th pair.

Date. B. A. C.

3995 S.

4026 N.
1

J>. A* \jt

3995 S.

4028 N.

B. A. 0.

i
4059 N.

4156 S.
1

B. A. C.

4177 N.

^^42 3.

B. A. C.

4248 S.

4282 N.

B. A. C.

4382 N.

4318 S.

//

1

B. A. C.

4282 N.

4319 9.

1

\

B. A. C.

4388 S.

44L;; N.

B- A. C.

4388 3.

4415 N.

1

m

1855.

April 27

i

II

1

1

1

//

1

1

1

1

If //

28

OQ
1

38.00

35.98

41.98

38. a5

38.18

38.77

39.39

39.64
1

39.66

3«.18

39.65

40.27

38.73

44.03

41.68

41.07

45.51

30 38.25

40.87

41.38

41.12

43.21

43,45
#•*»••. !••• 40,

W

1

Mean of each pair 39.56
r

41.25

1

1

38.65
1

38.26 39.46
1

39 16

1

39.55 42.26
i

44.05

TABLE IV—Continued.

19tli pair. 20th pair. 21st pair.

Latitude by a

mean of each

night.

1

1st result. 2d result. 3d result. Final result.

Date. B> A* O-

4479 N.

4513 S.

B. A* w.

4575 S.

4595 N.

1

B. A. C.

4575 S.

^ 4600 N.

Latitude by a

mtan of each

pai''.

Latitude by a

mean of all the

obscn-ations.

Latitude by a mean

of the results for

each night.

Latitude by a

mean of 1st, 2d,

and 3d results.

1855. // /I /
• 1 11

31 19 40.45

31 19 40.14

31 19 40.55

31 19 39.97

31 19 40.74

1

31 19 40.42

• / //

' 31 19 40.35

s

31 19 40.37
1

• 1 »

no
r

1

40.69

40.84

40.07
;

39.77

42.45

41.50
1

1

^Mrk^-r O

40.76

1

Mean of each pair . • • -
39.92 41.97

31 19 40.3tt
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TABLE V.

)/ results for the latitude of astronomical station at Sail Luis Springs, derived f
observations made with a ...
Clarh, Principal Assistant, assisted hy Lieut. Turnhidl.

-)/ stars: By J. H.

>

1st pair. 2d pair.

1

3d pair.

1

4th pair. 5th pair.

B. A. C,

3327 S.

3364 N.

V

6ti) pair. '

B. A. C.

3416 N.

3500 S.
1

7th pair. 8th pair. Ctli pair.

1

lOih pair.

1

Ilth pair. 12lh pair.

Date. B. A. C.

3170 S.

3290 N.

B. A. C.

3170 3.

3297 N.

R. A. C.

3204 S.

3290 N

"

B* A* O.

3204 S

.

3297 N.

B* A* O*

3523 S.

3533 N.

B. A. C.

3548 N.

3650 S.
1

1

B. A. C.

3560 N.

3350 S

.

i

B. A. C.

3742 S.

3811 N.

B. A. C.

3842 S.

3856 N.
h
h

V

1

1

//

32 . 62

34 . 00

32.12

32.84

34.17

B. A. C.

3919 9.

3953 N.

1855.

ADiil 17

n

32.20

33.16

31.59

1

33.05

34.18

33.99

32.45

32.58

32.19

1

L

1

1

33.21
\

33.61

34.29

ft

31.53

30.95

31.43
1

! 32.11

' 30.59

31.32

1

//

28.12

27 . 82

28.02

29.05

29.09
h

i

2«.42

]

H

31.40

32.54

31.93

33.90

32.98

1

i

1

J

29.95

99.34

28.74

32 39

28.37

32 79
1

31 88

31.15

33.57

30.63
1

1

1

'/

32.64

31 91
1

33.57

33.14

32.09

30.12

18
30.73

19
33.34

*>0
31.15

21.
1

33.12 1 32.63
1

30.97

Moan of each pair,*

4

^.51 33.71 ' 33.46 33.70
1

32.55 29.75 31.99 32.67

1

33.15 31.06

TABLE V—C'oatinued.

Uate.

13ih pair. ' 14th pair. 15th pair. 16th pair. 17th pair. ISth pair. 19th pair. ' 20th pair. 21sl pair.
;
22d pair

!

B. A. C.

39."i3 N.

3992 S.

I

1655.

April 17.....

18

19....,

QO

21

I

26.95

27.18

28.51

27.14

27.63

Alean of each pair.. 27.48

B. A. C
.3995 ?i.

4026 N.

n

32. a3

32.33

!

B. A. C.

3995 S.

4028 N.

B. A. C.

2894 S.

2984 N.

B. A. C.

2984 N.

3000 S.

II

33.10

tf

B. A. C.

2984 N.

3002 S.

B. A. C.

4059 N.

4156 S.

B. A. C.

4248 S.

4282 N.

31.47

33,10 31.47

II n

30.65

28.80

28.41

:^.45

30.56

31.06

// //

27.2

27.08

i 28.08

29.28 31.35 27.47

31 55

32.31

31.45

34.36

:^.4i

j> • A. i \~j *

4282 N.

4318 S.

B. A. C.

4282 N.

4319 S.

// //

23d pair. 24th pair,

B. A. C.

4345 N.

4388 S.

31.65

33.38

34.20

33.04

31.47

33.23

33.75

34.10

33.13

//

31.35

31.35

B. A. C.

4346 N.

4388 S.

/;

32.54

32.54

_t-H

TABLE V—Continued.

Date.

1S55.

April 17

18

19

20

21

25th pair. 26lh pair. 27th pair. . 28ll: pair.

B. A. C.

4408 N.

4388 S.

B. A. C.

4415 N.

4388 S.

B. A. C.

3062 S.

3085 N.

ti It

Mean of each pair . .

,

33.12

33.36

32.90

32.55

34.61

33.39

34.18

33.99

//

27.62

29.28

* « • B

32.98 34.04 28.45

B. A. C.

4177 N.

4242 S.

//

29.71

27.

29.03

28.76

Latitude by

a mean of each

night.

o / //

31 20 31.49

31 20 32.00

31 20 31.27

31 20 31.43

31 20 31.58

1st result.

Latitude by

a mean of each

pair.

2d result.

Latitude by

a mean of all the

observations.

3d result. Final result,

Lat. by a mean
of the results for

each night.

It I ti

31 20 31.51 31 20 31.48

//

Mean of

1st, 2d, and
results.

3d

31 20 31.55

_KU

//

31 20 3L!ti
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TABLE VI.

jf results for the latitude of

H
tyfive pairs of

derived from ob-

Bij J. U. Clark,

w
1

1st pair. 2d pair.

1

1

3d pair. -Sill pair.

1

. 5lli pair.
1

1

6th i)air.

1

7ih pair. ' Bill pair.

1

1

1

9th pair. 10th pair. nth pair.

Dale.
1 G. C.

638 S.

675 X.

G. C.

63B S. ,

677 N.
1

i

\

1

G. C.

638 S.

678 N.

B. A. C.

2493 S.

2504 N.
i

1

B. A. O.

2540 S.

2599 N.

R. A. C.

2984 N. '

3000 iS.

B. A. C.

2605 S.

2715 \.

15. A. C.

2S94 S.

2984 N,

B. A. C.

2984 N.

30U2 3. i

\

1

5S.70

58.86

5:i.9l

57.28

B> A* C«

30G2S.

30S5N.

B. A. C,

3170 S.

a>90 X.
1

1855. // tf // II /; II //

1

1

58.03

57.08

50.98

57.50

57.69

59.35

57.71

56.27

55.94

55.94
1

57.34

Pi 57.24 57.12 59.89 60.82

56.62

60 14

56.73
1

54.33

55.57

59.45S

& 57.23

55.44

57.39

w

7 57.67

57.78

60.61

o 57.08

1

1

1

57.24 57.13 59.89 56 33
1

59.19
L

I

55.56 57.72 57.05
^

1

57.69 56.84 58.36

TABLE Vl-Coatinutd.

Date.

April 4

6

7

8

1855.

Mean of each pair

12th pair.

B. A. C.

3170 S.

3397 IV.

13tli pair.

II

58.36

60.22

58.58

58.91

B. A. C.

3204 S.

3290 \.

ft

56.73

57.54

58.42

59.39

58.09

14lh pair,

B. A. C.

3204 S.

3297 N.

//

60.35

58.74

59.50

I
I

15th pair. ' 16th pair. I7th pair. 18lh pair. I'Jth pair.

59.53

B. A. C.

3327 S.

3354 N.

It

56.

56.17

57.44

56.80

57.06

56.75

B. A. C.

3416 \.

3500 S.

II

54.84

55.98

.56.42

53.G2

55.21

B. A. C.

3523 S.

3533 N.

II

60.49

58.73

57.28

58.61

58.77

B. A. C.

a") 18 X.

3650 S.

B. A. C.

3:)60 N.

36.>0 S.

20ili pair. 21bl pnir

u

55.94

55.63

56.3.1

55.95

54.57

It

56.48

58.12

58.d9

57.38

55,68 58.06

t

n. A. c.

3742 S.

3811 N.

t

B. A. C.

3842 8.

3856 \.

// //

57.43

58.55

56.90

57.62

60.24

59.88

60.65

58.64

59.83

2:2il pair.

if. A. V"

3i»iy tj.

39.i3 X.

//

55.80

56.14

55.76

55.90

TABLE Yl—Continued.

April 4.

5.

6

7

8

Date.

1855.

Mean of each pair

23d pair,

D^ A* O*

3953 N.

39^ S.

//

24lh pair

B. \. C.

3S95S.

4026 N.

.27

58.76

57.01

//

58.77

57.44

58.10

25th pair.

3995 S.

4028 N.

II

59.85

58.97

59.41

Latitude by

ameanofeach
night.

• / ti

31 20 57.41

31 20 57.44

31 20 57.43

31 20 57.83

31 20 57.08

1st result.

Latitude by

a mean of each

pair.

t II

2d result. 3d result. I^ai result.

Latitude by a
i
Lat. by a mean

mean of all the of the results for

ob^rvations. ^

31 20 57.67

i

each night.

/ tt

31 20 57.58

Mean of

Uij 2d, and 3d

resulu.

/ II

31 20 57.43

I It

31 20 57.56
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TABLE YII,

Tabulation of results for the latitude of astronomical station at Espla^ derived from ol)servations

made with a zenith telescope [T. cfc >S'.) on tiventy-three pairs of stars: By J. H. ClarTc^ Principal
Assistant^ assisted by Lieut. TurnbulL

-

1

lal pair.

i

2d pair.

1

3d pair. 4tli pair.

1

5tU pair.
j

Gill pair. 7th pair.

1

8th pair. 9th pair.

!

i

lOth pair.

4

Date. 1 G. C.

G33S.

675 N.

j
G. C.

638 S.

677 IV..
i

1

G. C.

638 S.

678 N.

B. A. C.

2540 S, !

2o9i2 iV.

1

B. A. C.

2605 S.

2715 N.

B. A. C.

S8S4 S.

2Gc^ N,

^

B. A. C.

2984 N.

3000 S.

1

B. A. C,

3002 S.

2964 N,

R, A. C.

3062 S,

3085 N.

B. A. C.

3170 S,

3290 N.

IS55.

1

1

1

// // If If tf

1

1

ff ff // //

53.39

54.74

i

53. 3G

56.47

55.39

57.67

56.77

51.81

54.77

57.15

55.53

57.94

58.15 '

1

56 92

57.95

55 . 09

57.53

57.01

56.63

4

53.70

54.33

56.84

55.64

.55 17

1 55.01 55.05

55.80 1

55.75
!

b

54.11 j 53.68

29

r

55.97 ^ 56 . 16
'

57.36 57 17

31
1

t^ 4 X V

1

I

*#\J * V ^* v^i^ m \^^^

1

Mean of each pair. .

.

[ i

54.5^
1 :

5A.95
1

55.79 57.35 55.46 57.33 55.49

1 1

1

55.13 57.17

TABLE YII—Continued.

Date.

18o^

March 24

25

26

27

29

31

11th pair.

B. A. C.

3170 S.

3297 N.

//

12th pair

B. A. C.

3204 S.

3290 N.

58.67

//

55.32

56.21

57.49

58.85

13th pair

B. A. C.

3204 S.

3297 N.

//

57.64

57.02

58.35

14 th pair.

B. A. C.

3327 8.

3364 N.

35th pair,

B. A. C.

341G N.

350OS.

16th pair.

B, A. C.

3523 S.

3533 N,

//

57.03

56.19

55.81

57.08

54.91

54.51

54.87

56.19

//

56.32

58.89

58.21

55.86

17th pair.

B. A. C.

3610 N.

3666 S.

,1

58.35

58.92

57.42

58.21

59.09

18th pair.

B. A. C.

3742 R.

3811 N.

56.10

57.68

57.15

57.73

57.58

19th pair.

B. A. C.

3842 S.

3856 N.

//

57 . 94

59.03

20th pair

B. A. C.

3919 S,

3953 N.

57,59

56.33

57.28

56.31

Mean of each pair. .

.

58,67 55.71 57.53 56.64 55.12 57.32 58.39 57.25 58.48 56.87

TABLE VII—Continued.

Date.

1855.

March 24....

25

26

27

29

31

21st pair.

B. A- C.

3U92 S.

3953 N.

Mean of each pair. .

.

54.28

53.26

53.27

53.78

53.67

22d pair.

B. A. C
3995 S.

4026 N.

n

56.70

57.14

23d pair.

B. A. C.

3995 S.

4028 N.

n

56.33

56.89

58.03

58.94

57.69

58.22

Latitude by

a mean of each

night.

31 20 56.58

31 20 56.14

31 20 56.23

31 20 56 31

31 20 56.95

31 20 56.13

1st result.

Latitude by

a mean of each

pair.

//

31 20 56.56

2d result.

Latitude by

u ukeari of all the

observations.

3d result. Final result.

Latitude by a Latitude by a

mean ofthe results mean of 1st, 2d,

for each ni«ht. and 3d results.

/ u

31 aO 56.43

// //

31 20 56.37 31 30 56,45
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TABLE VIII.

Tabulation of results for the latitude of astronomical station at Carrizalillo^ derivedfrom ohserva-

tions made laith a zenith telescope {T. & S.) on fourteen pairs of stars: By J. IL Clarke Prin-

cipal Assistant^ assisted hy II. CamphelL

1st pair.

1

2d pnir.

1

1

3d pair.
1

4th pair. 5th pair. Gth pair. 7th pair. 8lh pair. 9th pair. lOUi pair, lllh piir.

Date. G.C.

389 N.

400 S.
1

1

G.C.
414 N.

400 S.

G.C.
419 N.

400 S.

^ i_

_

G.C.
461 N.

505 S.

G.C.

:
570 N.

556 S.

G. C.

586 N.

589 8.

i

G. C.

653 N,

689 S.

G.C.
747 N.

714 S.

G.C.
747 N.

715 S.

G.C.
797 N. '

792 S.

G. C.

833 N.

863 S.

1855.

Peh'v 24

// 11 // // It

55.09

// 11

1

w

:>^ . 72

II

52.15

54.10

5J.?t

54.59

56.59

55.39

52.50

54.64

54.47

53.87

54. 7«

25 55.11

52.00

53.77

55.95

54.29

55.87

J

::::::::::i;:;;::;:; 52.26

Qfi 55.64

54.41
1

1

54.10

Q7 57.73

54 71

54.64

53.07

54.41

53.02

54.66

54.84

53.50

55.06

55.29

54.00

J

1

1 53.41

March ^ 57.TO

56.75

54.83

57.26

56.80

55.41

57.71

54 83

57.16

58.27

*

3 .. ^« 56. C9

5G.095
i 59.53

*
1

6 ,

1

\ 56. |» 53.86

T. . . . r ^ ^ ^ ^ ^ ^k ^ A A ^ ^^ A^A^ bAAA A^A ^ ___. 56.70

57.87

55.95

54.43
1

55.23

54.74

R
i 1 54.12

1^ 1 56.03 55.83 55.48 56.39
1

55.02 53.62 55.37 56.91 54.7"7 54.78 56.59 56.32 56.51 54.50 53.71

r

TABLE VIII Continued.

!

12th pair.
1

13th pair. 14th pair.
\ 1

Latitude by

amean of each

night.

1st result.

1

2d result.
]

w

3d result. Final result.

Date.

. _

869 N.

671 S.

G. C.

880 N.

939 S.

1

797 N., G. C.

2995S.,B.A.C.

Latitude by

anieanof each

pair.

Latitude by a

mean of all the (

observations.

Lat. by a mean
^

)f the results for

each night.

Latitude by a

moan nf 1st, 9d,

and 3d results.

1

//

55.91

n tt

1

/ //

31 50 54.93

31 50 54.42

31 50 54.61

31 50 54.98

31 50 55.93

31 50 56.13

31 50 54.07

31 50 55.81

31 50 55.74

31 50 55.09

31 50 55.67

J

i

• / 1/ • 9 II

r

31 50 55.21

• 1 II

on .... 54.71 A*AaA4i 4BVt

9fi

%0 A V V ^

54. 7S

56.62<57

lV1arr*h ?>

3
:

i

1

54.57

56.55

55.41

55 38

54.25

f;

7
1 •R

1

12
1

1 55.94
L

I

55.74 54.26 55.94 31 50 55.29 31 50 55.19 31 50 55.33

^^
i

I

_ ,
... r T , -nT TP
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TABLK FX.

Results for longitude of Carrizalillo.jast of terminal point of parallel 31^ 47' north latitude

Observer, J. H. Clark: Computer, H. CamphelL

Date. Authority for ele-

ments used.
Results for lon-

gitude from moon's
1st limb.

Date Authority for ele

ments used.

1855.

Feb. 23
24
25

2G

27

JIarch 1

2

N. A. 7

m. s,

11 36. 138

46. 304
47.792
35.111
43,990
41.259
42. 667

li
I

1855.

March 3

4
7

Results for lon-

gitude from moon'3
2d limb.

N. A.

h. m. s,

7 11 56. 145

51.290
41.910

A. m. 9.

Mean longitude from moon's
1st limb 7 11 41.894

Mean longitude from moon's 2d

limb
Mean longitude from moon'st 1st

limb

h, m. s

7 11 49.781

41.894

Mean lonuitude. --..-- - -.- - '3'^ H'"- 45.84.^.

Date.

1

Results for lonjjitude from

1

!

Remarks.

«

moon'e; 1st and 2d limbs.

1

A. 7?!.

1

Feb. 23
24
25
26
27

7 11 36. 138
46. 304
47.792
35.111
43.990

1

1

March 1 41, 259
2 42. 667

3 56. 145

4 61.290
7

)n2:it

41.910

Mean k ude adr•Dtc<1 ,
77t. 11m. 44.265.
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TABLE

Tabulation of resultsfor the latitude of astronomical station at tJie Initial Point on the Bio Grande^

derived from observations made with zenith telescope, (T, ttS.y) on twenty-two pairs of stars: By
J. H. Clarh, principal assistant, assisted by II. Campbell.

n

1

1st pair.
1

2d pair. 3d pair. 4th p.iir. 5th pnir. 6th pair. 7th pair. 8lh pnir. 9th pair. 10th pair.

Date. G. C.

18 N.

170 S.
1

]

G. C
18 N.

251 S.

G, C.

135 N.

186 S.

G. C.

170 S.

277 N.

G. C.

194 X.

944 S.

1

G. C.

903 N.

244 S.

G. C.

204 S.

267 N.

G. C,

230 S.

267 N.

244. S.

9j-J N,

o. c.

851 S.

977 N.

1854.

Dec'r 27

tt //

51.20

^.07

49.75

51.78

1

// II //

49.17

50.21

51.60

59.07
1

ft n 11

48.04

49.85

50.30

50.87

It

28
1

1

29
b

1855.

Ja.Ti'v l.A.A. «.*...

J

A

1

\

1

1

1

2 . . 50.06 49.46 50.43 io.io

3 50.70
1

' 51.43

50.73

1

' 51.89

' 51.58

53.00

...•
1

51.44

:>o.3i

^MF • AV

B 1

1

9
1

• 11 50.67 52.09 1

13 50.99

52.09

53.79

50.77

50.74

53.00

50. G3

50.88

59.43

14 ^k — ^H ^h ^h ^h ^h ^^ ^ ^^ ^. ^m

.

15

»•«••• f««»ftl«V p V VVaVV* «VTV«w vwvwv*

1

...|

Mean of eacli pair. .

.

50.06
.,

49.46 51.09 50.43 5a.3S '

)

51.41 50.67 52.09 50.53 50.10

TABLE X—Continued.

Date.

18o4

Dec'r 27..,,

28

29

1855

Jan'y 1

2

3

9

11

13

14

15

11th pair. : 12th pair. ) 13th pair. [
14lh pair.

|
15th pair. 16th pair

G. C.

267 N.

271 a

Mean of each pair.

It

50.73

51.69

50.91

51.58

50.61

50.67

50.42

51.^

52.11

51.11

I7th
!

pair. ' leth pair. 19th pair. 9Uth pair!

G.C.

311 N,

345 S.

tt

51.56

51.97

50.84

51.82

52.33

30

52.51

4d.88

53.88

51. S5

G.C.
370 S.

389 N.

52.28

50.21

49.10

52.35

51.17

50.30

51.84

51.40

51.07

50.19

50.99

G.C.

389 X.

400 S.

;/

53.13

53.13

G.C-
400 S.

414 N.

G.C.
4O0 S.

419 N.
1

i

G.C.

430 X.

448 8.
1

1

O.C.
461 X.

505 8.

G. C-

556 S,

570 S.

G.C,

586 N.

589 9.

tf

51.25

51.92

fi

53.40
J

]

1

It

51.10
\

53.65

52.21

1

53.16

61.76

55,77

50.80

rt

52.54

tt

52.04

50.55

$1

51.89

51,77

50.04 53.05

^r^ 9 w W

52.39 4LAdAA^ m ^ ^ A ^

1

51 25
i

1

51.86

52.11

51.44

50 08

51.33

1

i

1
1

50.87

48 86
i

50.19

50.29

Sf2 16

1

1

^r^^ m^^F

53.^2

53.85

51.85
1

53.16

53.29

50.56

50.67

49.95

51 23

1

50.64

SI 25

:::::::::::.!::::::::::::
1

u A • ^bf%M

J

51.05 53.04 51.62
r

1

52.54 51.60 51.08

Vol. 1—24
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TABLE X—Continued.

ri

21st pair. 22d pair.

Latitude by

a mean or each

night.

1st result. 2d result. 3d result. Final result.

Date.
!

G. C.

653 IV.

661 S.

G. C.

652 N.

661 S,

Latitude by

a mean of each

pair.

Latitude by

a mean of all the

;
observations.

r.atitude by a

mean of the results

for each night.

Mean of

1st; 2d, and 31

results.

1S54.

50.71
J

II

31 46 51.22

31 46 51.39

31 46 50.86

31 46 51.93

31 46 50.78

31 46 50.99
,

31 46 51.12

31 46 51.39

31 46 52.29

31 46 51.06

31 46 51.13

31 A(^ 52.17

1

1

1

31 46 51 .23

t If

^

1

1

31 46 51 . 30

» f n

1

\

1

1

31 46 51.35

• ; ;

28

29
1

-

1855.
1

1

2 50.01

13 49.50
V

6 51.85

9
1

11.....

1

13

14-
1 * '

.

15 1

Mean of each pair. .

.

50.10

1

50.93 31 46 50.29

9.

—

Azimutlisfor laying off the prime vertical of stationsfrom 1 to 8^ inclusive

Measurements for establishing tlie prime vertical at the initial point of parallel 31*^ 47'.

JANUARY 1, 1855.

Reading of azimuth circle instrument in true meridian.

mined by transit observations.

,
previously deter- Reading of azimuth circle instrument in prime vertical.

Ver. A.
i

c. D. A. B. C. D.

1

90 00 00

• / //

,
180 00 05

]80 00 00

180 00 00

270 00 07

269 59 55

270 00 05

* / If o 1 II

180 00 00

180 00 05

270 00 15

270 00 15

• t f!

359 59 55

360 00 10

• / //

89 59 40

89 59 55

89 59 55

359 59 45 t

360 00 05

90 00 00

^^ V *-'-' ^^4^

1

i •

1

89 59 56.6 180 00 01.6 270 00 02.3 359 59 55 180 00 02.5 270 00 15 360 00 02.5 89 59 50

o

I
a

o

B
'f

o

OS

4. m. s.

11-^18

Observationsfor the determination of the true meridian at San Luis Springs,

APRIL 20, 1855.

Reading of azimuth circle, telescope di-

rected on star.

Yer. 1.

/ //

181 29 15

115414.7 181 28 30

12 05 00.9

2. 3.

<* / fl

271 29 10

271 26 25

1 29 15

1 26 15

4.

91 29 15

91 26 25

181 24 10 271 24 10 1 24 00 ; 91 24 05

Reading of azimuth circle when plnne of instrument

stands in true meridian.

Yer. 1 2.

o I fl

179 58 23.9

179 58 14,7

3. 4

269 58 10.4

269 58 09.7

179 58 28.9 269 58 28.9

179 53 ^.5

9 f It

359 58 19.4

359 58 00

359 58 19

o f II

69 58 20.9

89 58 09.9

89 58 24

269 58 19.3 359 58 12.8
I
89 58 18.2

o .a
I

O
g C

> CJs P^^

rta CQ c 4

'Q *c m o
i3

CJ

3
P.

o Si ^
Ph M̂̂

b

>

E
o o

o
CQ

O

/ rr

1 30 54.1

1 28 15.3

1 25 41.10

Remarks.

Chronometer 2419 is fast

2A. 42m. 0.57s.

The reading of azimuth

circle when telescope

was directed on sig-

nal= zero.

Error of signaUrom true

meridian went of north

= 1' 41'^8.

Ver. No. 1 1 37.5

Q 1 40.7

1 47.9

4..,.-... .,. 1 41.8

Mean , , ,,, 1 41.8
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9.—Azimuthsfor laying of tlie2mme vertical, cf-c—Continued

Observationsfor the determination of the true meridian at San Luis Springs.

APRIL 22, 1855..

o -.

E «

11 51

Reading of azimuth circle, telescope Reading of azimuth circle, telescope
directed on star. directed on si;£nal.

Ver. 1 2. 3.

/ 11 I n t f Is.

2S.6 91 27 20181 27 10271 27 20

4. Ver. 1. 2. 3. 4.

/ // / // / (/

1 27 30 90 00 irAso 00 00

12 11 55.7 91 22 30181 23 10 271 22 25 1 22 35 90 00 30

12 31 05.791 17 40 181 17 25271 17 Ss'l 17 50

12 41 20.6 91 14 40181 14 25 271 14 10 1 14 50 90 01 00

180 00 05

• t ff \» in
270 00 10 |0 00 25

270 00 35 00 55

Reailing of azimuth circle when plane of

inst. stands in true meridian.

V^er. 1. 3.

/ // / // / // / //

Ills Renilt*
n

C

I

o c S

// / rr

i

89 58 24.8179 58 14.8269 58 24,80 58 34.8 1 28 55.20 1 47.70
I

1 58.6789 58 36.n79 58 16.1269 58 31.10 68 41.1 1 23 53.9

3 59 05.1 179 oS 50.1269 59 00.10 59 15 ,1 18 34,9
I

180 00 45 270 01 05 .0 01 20 89 59 10 ,179 53 55 *^9 59 10 59 20 I 15 30
!

I I
I

I
I

1
I

,

^90 00 35^180 00 16.6^270 00 36.60 00 53.3^89 58 49.0 179 58 34.0269 58 46.5 53 57.72

57.42

1 57.50

1 40.39

of signal from true meridian West of North

Result April 20 ,

Error of signal by a mean of two nights' observations

1 40.32

1 41.80

1 41.06

Observationsfor the determinaiion of the ti^ue meridian at San Bernardino.

APRIL 28, 1855.

c 2
Reading of azimuth circle, telescope directed Reading of azimuth circle, telescope directed

2 i s

1^1 = c "^ o
^ S C3

C O CJ
o a "^

on star. on signal. c <j ^
a> li *-
S * 3

s « s
C h. o

2 5="
*N EC w U

b^ " 1^

^ E o

fc. 5 o
P ^ «
fc« "3 a»

Yer. 1 2 3 4 Ver, 1 2 3
A

4

1

1

1

^ <

A« Tn« s*
o ; //

1

/ // o / II / // o / // • / // • / (/ • / // o / h / tl / //

21 51 01.4 b9 59 50 179 59 35 269 59 40 00 45 91 U 40 181 11 35 271 11 45 1 12 05 1 U 43.75 1 42 52.45 30 63.71

SJ2 01 07.9 89 59 35 179 59 40 269 59 45 00 15 91 11 30 i 181 11 27.5 971 11 40 1 12 00 1 11 50.6 1 42 40.76 30 50.16

^ 08 06.9 89 59 50
1

179 59 45
1

270 00 02 00 20 91 11 30 , 181 11 27.5 271 11 40 1 12 00 1 11 40 1 42 25.68 30 45.68

22 13 51.6 90 00 05 179 59 40 270 00 07.5 00 25 91 11 30 181 11 27.5 271 11 40
!

1 12 00 1 11 35 1 42 08.96 30 33.96

ri

Error of si^ni\\ from true nneridian yu. o f N. — 30' 48' ^37.

APRIL 29, 1855.

o
-a

t
en
Xi
O
O

£
•1-1

>, If

h.

21 54 47.1

22 01 37

Reading of azimuth circle, telescope directed

on star.

I

Ver. 1

• / ff

359 59 15

359 59 20

2 3 4

33 90 03.9 1
00 93

/ ft

89 59 10

89 59 10

90 00 02.5
1

179 59 20

179 59 15

269 59 35

269 59 35

160 00 22.5 270 00 32.5
I

Readirtg of azimuth circle, telescope directed

on signal.

Ver, 1

• / ft

1 11 45

1 11 45

2

o / tt

91 11 32.5

91 11 32.5

1 11 35 91 11 15

3

9 I If

181 11 42

181 11 42

181 11 40

4

a / ft

271 11 50

271 11 50

271 11 45

Eittwr df slgnffl fftim mrc men
-^ * .<\

E. 01 N.==3#iUi".ai.

c

•a

a
09

" .2

73

f // ' / tt

1 12 22.37 1 42 49.57

1 12^.^

1 11 13.87

i

1 42 40.00

1 41 46.83

.Is ^

lis

/ AT

30 27.20

30 17.66

dOa3.(«
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9. Azimuths for laying of the prime vertical^ dc.—Continued.

Observations for the ddermination of the true meridian at San 5er?iar^uio—Continued.

APRIL 30, Igoo.

10

o

s

W4

^ *
S

"rf
o
c £
o 0^

t ^4
^« UQu

oT
>*^^ (N

Reading of azimuth circle, telescope directed

on star.

Ver. 1

21 35 38.5 358 47 55

21 49 08.6 358 47 45

22 09 35.8 -358 47 45

• / //

88 48 00

88 47 40

88 47 55

3

• / //

178 47 45

178 47 40

268 47 40

178 47 45 268 47 30

268 47 35

Reading of azimuth circle, telescope directed

Yer. 1

/ //

359 59 45

359 59 45

359 59 42

on signal.

2 3

o / // • / '/

89 59 50 179 59 40

89 59 50 179 59 35

89 59 40 179 59 25

i

269 59 20

269 59 25

269 59 20

1 "
•K ^j ^

<u tS S
Sii " o

S as
^ .s b
c

/ /;

Urn O V

S
'S

U CD

cd '2

o

d
a

//

I

1 11 48.75 1 42 47.33

1 11 58.75 1 42 53.

1 11 48.12 1 1 42 22.04

1-1

o
t; ii W

30 58.58

30 54.60

30 33.92

April 29, signal from true meridian

April 28, signal from true meridian

//

Error of signal from true meridian 30 49.03

..-...- 30 25.94

30 48.37

Mean error of signal from true meridian E. of N. 30 41.11

OhservatioTU for the determination of the true meridian

MAY 10, 1855. #

S Si

i ^
g

«

Timeofo

by

ch 2419,

si

1

Ver. 1

L

21 44 51.8 170 03 15

Reading of azimuth circle, telescope directed

on star.

31 55 32.9 170 03 15

10 37.8 170 03 15

2

/ tt

3

tt

260 03 20 350 03 ^.5

260 03 10 350 03 15

260 03 10 350 03 17

4

80 03 30

80 03 20

80 03 25

Reading of azimuth circle, telescope directed

on signal.

Ver. 1

• / //

179 59 45

179 59 45

179 59 45

2

• r n

269 59 45

269 59 30

269 59 35

3

359 59 50
i

359 59 50

359 59 50

4

• / //

89 59 55

o V
S w ^
£J

cs s

O I //

9 56 26.87

89 59 50 9 56 28.70

89 59 55 9 56 29,50

; If

1 42 52.09

o

(d

c «

o if

8 13 34.78

I 42 54.67 8 13 34.03

1 42 35.48 8 13 54.50

Error of signal on Uue meridian West of North, 8* 13^ 41".10.

Obzervaiiom at the intersection of the j>araUel 31^ 20' and the lllth^ of longitude westfrom Greenwichfor the detet minaiion of the true meridian,

JUNE 14, 1855.

c

>
1-
5 «

o .c

Reading of azimuth circle, telescope Reading of azimuth circle, telescope

directed on star. I directed on signal.

21 43 12.5

Ver. 1

• I It

120 18 45

21 51 34.5 120 19 30

18 45

19 30

3

• i M

240 19 10

240 19 15

Ver. 1 2
1

1

• / //

117 59 00

m 59 15

• 1 II

257 59 15

257 59 15

3

237 58 45

237 59 30

£ « o

G d TMJ

V h o
s

^ 9 II

2 19 50

2 20 05

0U ^

o

s

3

<

EC -o

:§

§
4>

• / //

1 42 52.4

1 43 01.7

A =S

S o

fe g «
£ S S

fcC

• t tt

36 57 46

37 03 26

Remarks

Chronometer 2419 fast 2A.

^m. 20s.

- - "

AjLimuth oi fiigoal by a mean of two observations on Polaris East of Nonh^ 37^ 00'^36.
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9.

—

Azimuths Joy laying off the prime vertical, d'c.—ContiiiueJ.

Ohservatlons at the intersection of the paralld 31° 20' aiid the lllth^ of longiiude west

JUNE 15, 1855.

observation hronometer

sidereal.

1

Heading of azimuth cir-

cle, telescope directed

on star.
1

Reading of azimuth cir-
r

cle, telescope directed

on signal.

Mean

difference

of

readings

at

each

ObBervation.

-sis
<

h. ^ U
F 2 ta

g :: «

Kemarki.

.5 J3 CM Ver. 1 2
1

1

Ter. 1 2

h. m. s.

21 22 10.5

r fr

312 10 50

: 1

• t tl \

:
132 10 55 309 52 15

• / //

129 52 20

• r If

2 18 35

• / It

1 41 52.7 3S 42.30
1

Chronometer 2419 fart 2A. 54m. 25*.

21 27 23.5 312 11 15
j

132 U 05 309 52 15 120 52 20 2 18 93 1 42 12.35 36 39.65 ^ Asimnth of «igna! hy a m^an of ton oh?f^rvttion

21 44 22.5 312 11 45 i 132 12 10 309 52 10 129 52 30
1

2 19 37.5
]

1 42 54.27 36 43.24 on IVldrii! EMCof Iforth, 'Jd' 55". 59.

21 50 58 312 12 10 132 12 25 1
309 52 10 129 52 30 2 19 57.5 1 43 01.29 36 55,21

21 55 48 312 12 15 132 12 20 309 52 10 129 52 30
1

2 19 57.5 1 43 03.24 39 54.9S

21 58 47 312 12 40 132 12 20 309 52 10 129 52 25 2 20 15 1 43 03.07 37 11.93

22 06 46 312 12 00 i;>2 12 20 309 52 10 129 52 25 9 19 52.5 1 42 57.41 36 54.04

22 10 38 312 11 55 1^ 12 10 309 52 10
1

129 52 25 2 19 45 1 43 59.05 36 52.95
'

22 19 06.5 3ia 12 00 132 12 15 309 52 10 129 52 25 2 19 50 1 42 34.03 37 15.97

22 25 07 312 11 30 132 11 45 309 52 00 129 52.30 2 19 22.5 1 42 16.13 37 06.37

Result June 14th 37 DC. 35

Result June 15th •.,« 36 55.59

Azimuth of signal by a mean of two nights' obsen'ations on Polaris 36 57.97

10.

—

Elementsfor marking parallels of latitude 31° 20' and 31*^ 47'

PARALLEL 31' 20'.

Distances from point

of beginning (on

tangent.)

Miles.

1

5

10

15

20

25

30

35

40

45

50

55

60

64

+9
100

72 ft. !
>

0.8

1.2

1.7

2.6

4.3

6.0

7.7

10.3

13.8

16.6

62.4

Length of offset from

tangent (= difference

of latitude.)

In arc.

/;

0.000

0.004

0.100

0.401

0.903

1.604

2.506

3.609

4.913

6.417

8.121

10.026

12.131

14.437

16.523

40.115

In feet

000

0.4

10.1

40.5

91.1

162.0

253.2

364.6

496.4

648.4

820.5

1013.0

1225.7

1458.7

1669.3

4056.2

I

Latitude ofpoints Azimuth of tan- 'Longitude ofpoints

gent at several
j

fitx wiUes apart on

points bearing the parallel of
on tangents

31 20 00.00

00.00

19 59.90

dd.60

69.10

58.40

57.50

56.39

K.09

53.58

51.88

49.97

47.87

45.56

43.48

19.89

North East.

• II

90 00 00.0

89 59 43.3

57 21.7

54 43.4

52 05.0

49 26.8

46 48.5

44 10.2

41 32.0

38 53.7

36 15.9

33 37.2

30 58.9

21.6

96 W.2

07 15.0

31* 20\

00 00.00

1 00.88

5 04.413

19 08.816

15 13.94

dO 16.75

95 9B.06

30 26.48

35 ao.a9

40 35.33

45 39.70

^ 44.13

55 48.54

1 00 52.96

1 05 07.69

1 41 28.26
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10.

—

Elementsfor mavMng parallels^ &c.—Continued

PARALLEL 31'= 47'.

na o

s °

a

tc

.3
bo

o

1

10

13

20

25

35

49

45

50

55

60

Length of oiiset (= differ

ence of latitude,)

In arc.

If

0.004

0.102

0.408

0.918

1.632

2.550

3.673

5.000

6.530

8.265

10.203

12,346

14.692

In feet.

0.4

10.3

41.9

92.7

164.9

257.6

371.1

505.3

659.8

835.0

1030.9

1947.4

1484.4

Log. N in feet. .......

Lo^. (1 -|- e* COS. »L)

Log.2sinl"

Log. sin 1"

1° of parallel ,

10' of parallel

V of parallel'. .,...•.

l^'of paralleL. •,...,

l"of parallel

Latitude at the

end ot any dis-

tance on the

tausent.

Azimuth of the tan-

gent at any dis-

tance hearing

North East.

« / //

31 47 00.00

46 59.90

59.59

69.08

58.37

57.45

56.33

55.00

53.47

51.74

49.80

47.65

45.31

o I ff

89 59 43.0

57 18.9

54 37.8

51 55.7

49 15.5

46 34.5

43 53.0

41 12.2

38 31.2

35 50.

33 09.0

30 08.0

S7 47.0

Longitude of the

point of the par-

allel determined

by each offset.

1 01.17

5 05.88

10 11.75

15 17.63

20 23.50

25 29.37

30 25.24

35 41.11

40 46.97

45 52.83

50 58.68

56 04.53

61 10.37

7,3210287

0.0021098

4,9365049

4.6S55749

L 7_.-n»
tang. L(l + e» cos L)

*— ^ N» 2 sin 1"

Z = 90

104,069.2 yds.

17,344.87 «

1,734.487 "

28.908 '«

86,724 feet.

1 1
Biff. long. ==: D ^--^^, ^Sn

D= distance in feet, measured on tangent

L =^ lat- of points of beginning of ditto.

/ =lat. of any point o( tangent.

Z =c= azimuth"^ of tangent line at any point.

Log. (L - =

Log. 2 sin 1'^ =

Log. sin 1"

= Iog. (D'') + 0.1579209

= 4.9866049

4.6855749

MEMORANDA.

One hundred miles of parallel of 31° 47'

Longitude of initial point of parallel on Eio Bravo, (by survey from Frontera.) ,.

Longitude of terminal point of parallel 31^ 47'

Longitude of terminal point of parallel 31==* 20', (by treaty)

1 41 57, 55

lOG 31 26.50

108 13 24.05

111 00 00.00

//

Length of parallel 31° 20'—in arc

do ^- in yards

do in feet

Do
Do
Do » do -. in miles and feet

One degree of parallel of latitue Sl*^ 47'

One minute of do do

One second of do do

Or in feet

One degree of parallel of latitude 31° 20'

One minute of do ^-do.-

One second of --.do do

Or in feet

From parallel 31=3 20' to 31^ 47' = 27'

One degree of meridian (taiddle latitude being dl^ 3^)
One minute of .-.-do.* do ,. do.-.

One gfetond of do do.-* do-_.

Or in feet .--*. .... -^

—

2 46 35. 95

288964. 03

866892. 10

164 miles + 972 feet,

103, 670. 85 yards.

1,726.18 "

28.77 "

86.310

104,069,2 yards,

(C

(4

1,734,487

28. 908

86. 724

31 miles -f 5. 37 feet,

121,248.43 yards.

2,020.807

33. 680

101.04

CI

ii



ASTRONOMICAL POSITIONS

THE RIO BRAVO DEL NORTE.

D. DEL

Office of Survey of the United SrATES and Mexican Boundary,

WasUnghn, D. C, May 22, 1856.

Sir: In my communication of February 9, 1856, I presented to you tlic final results for the

lon^-itudes of tlie astronomical station, established under your direction in the year 1853, near

the mouth of Rio Bravo del Norte, the same having been computed with corresponding observa-

tions made at Greenwich, Philadelphia Higli School, and RadclifFe observatories.

I have now to present, in a tabular form, the individual results of all the observations made by

you and under your orders for the longitudes and latitudes of the primary astronomical positions

on and near the Rio Bravo del Norte, established in connexion with the survey of the United

States and Mexican boundary.

I.

—

Longitudes.

The positions thus determined are eight in number, being enumerated as follows in the

order of place from the west:

a. Frontera.

a}. San Elceario.

h. El Paso del Norte.

c. Mouth of Caiion.

d. Presidio del Norte.

e. Fort Duncan, Texas.

/. Ringgold Barracks.

g. Mouth of Rio Bravo del Norte.

All the observations made at these places, together with the computations, as well as the

elements and data used therein, are Jierewith presented in a tabular form, comprising the corre-

sponding observations made at Greenwich, Cambridge, Philadelphia High School, and Radcliffe

observatories.*

Attached to this is also a recapitulation of the results, from which are deduced the final longi-

tude adopted for each station, the papers being marked a, a\ b, c, d, e,/, g, to each of which

I will briefly call your attention.

a. Frontera.~The observations at this place extend through four lunations, commencing

)
—^ — ' — y ' _ —

tnde—l'' 6" 13'.02 west of Greenwich.

Th^iiti computations are to be deposited in the Department
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aK San Elceano.—'Moon culminations were observed at tliis place simultaneous witli those

observed at Frontera. These observations extend through a period of five lunations, com-

makinc^j as combined in table (II,)

tude of San Elceario=7

This result, however, as well as that above given for Frontera, has been corrected by com-

bining with them the difference of longitude of these places, as determin.d by flashes of gun-

powder simultaneously observed at Frontera, El Paso del Norte, and San Elceario, on the

nights of February 14, 18, 19, and March 14, 1852, (see table III,) by which it appears that

San Elceario is east of Frontera=l'" T'.SO, whilst that deduced from moon culminations,

1'° 8^59 ; difference,=r.29.

The longitudes of Frontera and

corrected by half the difference -^

San Elceario, T S"" 5^07.

h. El Paso del Norte beii

in longitude=r 5" 56^43 -^

c. The astronomical stati

from

r 6"-12\37;

Cj

/
Norte, is in longitude^T" 2™ 29\06 ; having been determined, in the absence of moon culmina-

tions , by thirteen flashes of gunpowder, simultaneously observed at that station and San Elceario,

on the night of June 21, 1852, to be 2" 36\0 east of San Elceario.—(See table IV.)

Norte

was determined by a series of moon culminations, observed during a period of two lunations, com-

5Y"39'.02

west of the meridian of G-reenwich.—(See table V.)

gh 42- l\78

Fort Duncan, Texas, was determined to be in longitude

Greenwich, from observed moon culminations, commencin or

October 19, and ending October 27, 1852, combined as per table herewith marked VI.

/
m moon

mon til

mar

g. The longitude of the astronomical station near the mouth of the Bio Bravo del Norte has

already "been discussed by me, as presented to you in report of February 19, 1856, (herewith ap-

pended, marked g,) to which I refer you for the conclusion of the subject of the longitudes of the

primary points on the Kio Bravo ; it explains in detail the manner in which all the observations

and computations have been tabulated, for which reason I have not herein before made reference

thereto.

II. Latitudes.

The two volumes herewith* (marked Latitudes^) contain, in a tabulated form, all the individual

observations made by yourself with the zenith instrument, for determining the latitudes of all

the primary astronomical stations on and near the Eio Bravo del Norte, from Frontera down to

its mouth, wnth the exception of San Elceario and Fort Duncan ; of these two, the former was

Whipple

Michler

meridian

* To be deposited in the Departnieat of the Interior.
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The taWes ajjpended present a recapitulation of all the results for the latitudes of the primary

stations, giving results which have been adopted, as follows, viz :

F', H
stars observed near the zenith, is determined by combining the results, as in table herewith,

marked VIII, to be in latitude = 31° 48' 44".53.

The table marked IX, indicates the corrections derived from actual observations of the stars

Washin

Wl
observations on eight stars, to be in latitude 31° 35' 12". 62, the individual results being com-

bined as shown in table X.

/
Maj

31° 2' 2ryM5; as determined

-irs of stars near the zenith
;

the individual results "being combined as shown in table marked XI. Table XIa, shows

the corrections which have been applied as indicated in table XI, in order to introduce the

stars' elements as given in the ^^ Twelve-Year Catalogue.
J J

n

Major W, H. Emory in 1852^ from 121 observations on twcuty-six pairs of stars near tlie zenith,

combined as shown in table marked XIL Table Xlla^ shows tlio corrections which have

been applied as indicated in table XII, in order to introduce the stars' positions as given in

the " Twelve-Year Catalogue."

Duncan (Eagle Pass) is in latitude 28° 42' 43". 67, as deter-nined by Lieutenant N.Fort

Michler, topographical engineers, in 1852, from eighty-seven altitudes of north and south stars,

observed with a sextant, combined as in table marked XIII.

/. Einggold Barrachs (observatory) is in latitude 26° 22' 27". T9, as determined by Major

Emory in 1853, from 107 observations on thirty-two pairs of stars near the zenith, combined as

shown in table marked XIY. Table XIYa, shows the corrections which have been applied

as indicated in table XIV, in order to give to the stars their positions furnished in the

" Twelve-Year Catalooiue."

/
as determined by Major W. H. Emory in 1853, from 129 observations on twenty pairs of stars

near the zenith, combined as shown in table marked XV.

The papers herewith have been arranged in this manner with a view to facilitate you in pre-

paring them for such further use as you may deem best.

Very respectfully, your obedient servant,

GEO. THOM,

Wm
Captain Topographical Engineers.

This place was Hubsequently determined by myself, not knowing that Lieuteuaat Whipple had observed there ; but finding he

had done so, I gave his obBervations priority.—W. H. E.

Vol. 1—25



194 ASTRONOMY.

TABLE I.

of results'^ for longitude of astroncmical station at Frontera observatory, derivedf
JSfo. 2440, (bif Parkinson

Frodsham ;) By Major Wm. S, Emory, Chief Astronomer and Surveyor United States and

Mexi

Date.

1851.

Dec. 29

30

31

1582.

Jan. 1

3

Moon's first limb. Date. Moon's secM limb. Date. Moon's first limb.

A. fn. s,

7 06 05.1

08.2

13.1

09.0

13.2

Mean 7 06 08.66

1852.

Jan, 7

8

9

A. in. s.

7 06 03.7

22.0

15.4

06.4

21.2

1852.

Feb. 28

29

Mar. 1

2

3

7 06 06.0

08.1

17.8

14.1

13.3

19.7

17.4

Mean—2d limb . ».

Mean— 1 St limb. .,

h. m. s.

7 06 14.74

08.66

Mean

h, m, s.

1 m 13.77

Mean longitude from first lunation 7 06 11.70

Date.

1852.

Jan. 29

Moon's first limb.

30

Feb.

2

4

A. m. s.

7 06 16.6

11,2

17.7

19.6

09.1

Date. Moon's sec'd limb.

1852.

Feb. 4

5

7

9

10

11

Mean
h, m. 9.

7 06 14.96 Mean—2il limb . .

.

3Iean— li^l limb...

Mean lonKiluUe from second lunation

7 OG 10.2

06.3

14.2

13.6

07.7

i7.1

7 U6 11.52

14.96

7 06 13.24

Mean lonKitude from ibird lanation

Date. Moon's first limb.

1852.

Mar. 31

1April

3

K. m. s,

7 06 08.6

05.6

IG.l

Mean = 1 06 10.1

Moon's sec'd limb.

1852.

Mar. 4

5

6

8

h. in. 5.

7 OS 20.0

13.8

09.6

14.8

Mean—2d limb .

Mean—1st limb.

7 06 14.55

13.77

Mean longitude from fourtb lunation

7 06 14.16

Date. Moon's sec'd limb

1852.

Ajwil 4

6

Mean—2d limb

Mean—1st limb

h. w. «.

7 00 13,9

13.9

19.8

7 06 15.87

10.10

hk 7/li 9*

7 06 12.93

Fffst

Second

Third -

Fonrlh

Lunation.

• Lonintude of Frontera

Longitude deduced-

A, m. 8,

7 OS 11.70

7 06 13.21

7 06 14.16

7 06 12.98

7 06 13.03

* Bcd'Jccd from Greenwich obscrrationB for 1851-'fl2-
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TABLE 11.

of results for longitude of astronomical stalion at San Ekeario, Tcxas^ derived f\

No. 76

F
yf Major W. II. Emory ^ eliief astronomer and surveyor of

Mexican

Date. Authority for elements used. Moon's 1st limb. Resulting longi-

tude from ob-

servations on

moon's Ipt I'b.

1852.

Jan. 29

30

31

reb.

2

4

Greenwich Right Ascensions

Cambridge observations

Cambridge Right Ascensions.

Greenwich Right Ascensions

Greenwich observations

Greenwich Right Ascensions.

Greenwich Right Ascensions.

Greenwich observations.,..,

h. m. s.

7 05 06.07

7 05 05.77

7 05 06.04

7 04 59.ti0

7 04 59.09

7 04 58.70

7 04 59.70

Greenwich Right Ascensions.

Greenwich Right Ascensions.

h, 771. S*

7 05 05. 9G

7 04 59.45

7 05 01. 30

7 04 59.20

7 05 03.50

7 05 01.80

Mean londtudc from moon's Ist limb = 7A. Oom. Ols.87

Date. Authority for elements used,
j
Moon's 9d limb.

Feb. 8

9

11

12

Greenwich Right Asomsions.

Greenwich Right Ascensions.

Greenwich Ripht Ascensions.

Greenwich Rijiht Ascensions.

h. m.

Resulting InnuU

tude from oh~

servations on

nioon\- 2d Pb.

7 05 04.4

7 05 02.1

7 05 01.9

7 05 06.9

Mean longitude from moon's 2d limb

Mean longitude from moon's 1st lin»b

7A. 05m. 03t.83

7/i. 05m. Ols.87

Mean lonjritudc from 1st lunation ~7A. 05m, 025.85.

Date.

1852,

Feb. 28

29

March 1

3

Authority for elements used. Moon's 1st limb.

Greenwich Right Ascensions

Greenwich Right Ascensions.

Greenwich observations

.

•

Greenwich Right Ascensions.

Washingt'n Right Ascensions

Greenwich Right Ascensions.

Greenwich observations

"SYashingt'n Right Ascensions

Cambridge Right Ascensions.

Cambridge observations

Greenwich Right Ascensions.

Greenwich Ri;,'ht Ascensions.

;nwich observations

h. wi.

. * 1

7 C5 05.6

7 05 05.2

Resulting longi-

tude from ob-

servations on
moon's Istl'b.

« •*«» »««•«

7 05 03.6

7 05 02A

7 05 06.6

7 05 04,2

7 05 08,4

7 05 08.9

7 05 07,1

7 05 03.3

7 05 08,4

A, tn. s.

7 05 02.7

7 05 03.0

7 05 05.4

7 05 07.22

7 05 04.3

7 05 05.4

Mean longitude from moon's 1st limb =7k. 05m. 01s.67

Date. Authority for elements used,
j

Moon's 2d Timb.

Greenwich Risht Ascensions.

Greenwich observations

Greenwich Risht Ascensions

7 05 06.8

7 05 08.5

Rppulting longi-

tude from ob-

servations on
moon's 2d rb.

Ai fTli S<

7 05 07.65

7 05 09,8

Mean longitude from moon's^ 2d limb r=7A. 05jn. 06«.73

Mean longitude from moon's 1st limb = 7A. Ojm. 04a.67

Mean longitude from 2d lunation = 7A. 05m, OGs.TO.
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TABLE II—Continued,

Date. Aulliority for elements used. Moon's 1st limb. Resulting longi-

tude from ob-

servations on

moon's 1st Fb.

Date. Authority for elements used. Moon's Odlimb. Resulting longi-

tude from ob-

servations on

moon's 2d l-b.

1852.

March 21) Greenwich Right Ascensions
1

A. m. s.

30 Greenwich Right Ascensions

April 1

S

Greenwich Right Ascensions.

Greenwich observations

Cambridge Right Ascensions

CambridsG observations

Greenwich Right Ascensions.

Greenwich observations

7 05 05.8

7 05 07.6

7 05 10.4

7 05 06.7

7 05 05.6

7 05 09.9

h, m. s.

7 05 02.1

7 05 11.5

1852,

April

7 05 07.63

5

6

Greenwich Right Ascensions

Greenwich Right Ascensions.

Greenwich Right Ascensions.

k» 771. 5.

7 05 07.75

h, in. s,

7 05 07.0

7 05 01 .5

7 05 01.5

Mean lonffitude from moon's 1st limb rr= 7/i-. 05m. 07s.24. Mean longitude from moon's 2d limb

Mean loniritudc from moon's 1st limb

7/i. 05m. 035.80.

Ih. 05hi. 07S.24.

Mean loneitude from third lunation = 7/i. OSm. 05s. 27,

Date. Authority for elements used. Moon's 1st limb. Resulting longi-

tude from ob-

servations on

moon's Istrb.

Date Authority for elements used. Moon's 1st Hmb.

1852.

April 29 Greenwich Right Ascensions.

Cambridge Right Ascensions.

Cambridge observations

A. m. s.

7 05 00.5

7 05 05.7

7 05 02.0

h. m. 5,

7 05 02,73

1852.

April 30

KesuUing longi-

tude from ob-

servations on

moon's Istl'b.

Cambridge Right Ascensions.

Cambridge observations > « •

A. ITt. 5.

7 05 02 8

7 05 03.3

k. m. s,

7 05 03.05

Mean longitude from moon's 1st limb = 7ft. 05m. 025.89.

Date. Authority for elements used. Moon's 1st limb. Resulting longi-

tude from ob-

servations on

moon's let i*b.

Date Authority for elements used Moons 2d limb.
[
Resulting longi-

tude from ob-

servations on

moon's 2d I'b.

1852.

May 28

29

31

June

Greenwich Right iVscensions.

Cambridge Right Ascensions.

Cambridge observations

Greenwich Right Ascensions.

Greenwich Right Ascensions.

Greenwich observations

A. m. St

7 05 03.3

7 05 02.9

7 05 01.7

Greenwich Right Ascensions.

7 05 00.6

7 05 01.6

h- 171. S.

7 05 02.63

7 05 10.20

7 05 01.10

7 05 02.30

1852.

June 3 Greenwich Right Ascensions

._

A, m, s.

M. an long, from moon's 1st limb r= 7/i. 05m. 04s. 06

Meanlong.from moon's Istlimbj by preceding lunation = Ih. 05m. 02s. 89

A. w. 5.

7 05 01.4

Mean long, from moon's 2d limb

Mean of last two lunations from moon's first limb.

7A. 05m. 01s. 40

7A. 05m. 03s.48

Mean longitude from fourth and fidh lunations= 7A. 05m. 02s.44.

.I^ M-ilijm.

Longitude of San Elceario from first lunation ...

T)o..... do from second lunation

Do ..do from tlxird lunation

Do ,do from fourth and fifth lunations

k. m. s.

7 05 02.85

7 05 06.70

7 05 05.27

7 05 02.44

Longitude of San Elceario = 7A. 05m. 04*. 43*
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TABLE IIL

Difference of longitude 'behvcen Frontera and San Elceario] hy flashes ofg
lith Februaryy 1852.

No. of

2

5

7

8

9

10

II

12

13

14

15

Name of station.

Frontera

San Elceario

Frontera

San Elceario

Frontera.

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Name of chronometer.

P. & F. 2440 sidereal

C, Y. 76 solar

24-10 sidereal

7C solar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar.

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar.

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

t6 solar.

2440 sidereal

/6 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

Time of flash by

chronometer.

I

5 07 32.8

7 01 12.0

5 09 31.0

7 03 09.9

5 11 46.5

7 05 25.4

5 13 30,5

7 07 08,4

5 15 31.3

7 09 09.2

5 20 31.3

7 14 08.2

5 22 :^.o

7 16 08.7

6 24 34.3

7 18 10.6

5 26 33.8

7 20 03.7

5 28 32.3

7 22 07.8

5 33 34.8

7 27 09.8

5 35 32.3

7 29 07.16

5 37 33.8

7 31 07.92

5 39 34.6

7 33 08.4

5 41 47.3

7 35 20.4

Chronometer, fast

or slow, ofmean
solar or sidereal

Mean solar lime of

flash at each sta-

tion.

time.

DO

if.

CO

6
00

6
c
o

o

n

g

el

s

C3

O

I

c

m

s;

o

o

l-i o
c; 6
OJ o
2 s
o o

1-4

•^5 t-i

Cj
^̂a^

^Ml o
rt uoo
1^ C
CJ rt

3 CP

CD 3

Diflbrencc of

longitude.

7 02 40.36

7 03 47.60

7 04 38.24

7 05 44.50

7 06 53.37

7 08 01.00

7 08 37.09

7 09 44.00

7 10 37.56

7 11 44.80

7 15 36.74

7 16 43.80

7 17 36.87

7 18 44.30

7 19 39.07

7 20 46.20

7 21 37.25

7 22 44.30

7 23 36.42

7 24 43.40

7 28 38.10

7 29 45.40

7 30 35.77

7 31 42.76

7 ^ 36.45

7 33 43.52

7 34 35.92

7 35 44.00

7 36 49.25

7 37 56.00

»2. S,

X 07.24

•1 06.20

1 07.63

1 06.9}

1 07,24

1 07.06

I 07.43

1 07.13

1 07.05

1 06.92

1 07,30

1 06.99

1 07.07

1 07.08

1 06.75

•Reject.

Difference of longitude deduced from 13 flashes of gunpowder, February 14.

m. s.

1 07.15
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TABLE III—Continued.

Difference of longitude hetiveen Frontera and San ElceariOy hy Jlashes of gunjpoivder^ made on ilic

ISth February, 1852.

No. of

Hash.

1

3

4

5

6

7

8

9

10

11

32

13

U

9

Name of station.

San Elceario ,

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Eiceario

Frontera ....

San Elceario

Frontera

San i'Jceario

Frontera

San Elceario

Frontera

San Elceario

Frontera ..

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera P. & F. 2440 sidereal

C. Y. 76 solar

2440 sidereal

76 soJur

2440 sidereal

76 sol ar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

'6 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

9440 sidereal

76 solar

2440 sidereal

i6 solar

2440 sidereal

76 solar

2440 sidereal

76 solar

Time of flash by

clironomcter.

7 07 00.8 d

5 31 03.5

7 03 41.2

7 08 41.2

5 33 04.8

7 10 41.9

7 10 41.9

7 10 41.7

5 38 04.9

7 15 41.2

7 15 41.2

7 15 41.2

5 40 05.5

7 17 41.2

7 17 41.2

7 17 41.2

5 42 05.6

7 19 41.16

7 10 41.2

7 19 41.1

5 44 05.8

7 21 41.2

7 21 41.2

7 21 41.2

5 46 06.8

7 23 41.5

7 23 41.5

7 23 41.4

5 51 07.3

7 28 41.2

7 23 41.2

7 28 41.2

5 53 07.5

7 30 41.2

7 30 41.2

7 30 41.2

5 55 07.8

7 32 41.1

7 32 41.1

7 ^ 41.1

08.3

41.4

7 34 41.4

7 34 41.4

5 59 08.4

7 :SQ 41.2

7 38 41.2

7 36 41.3

5 57

7 34

Chronomctej fast

or slow, ofmean
solar or sidereal

time.

h. 7n* s.

5 25 02.6

7 02 40.80

7 02 40.2 d

5 27 02.5

7 04 40.4

L. 40.3

C. 40.8

5 29 27.0

7 07 04.6

$
«0

c
o

e

tn

U3

to

S

c

.'H

IN

c

to

d

a

o

CO

B
o
a

o
en

«es

Mean solar time of Diiference of

flash at each sta-

tion.

lonsitude.

A. m. s.

7 04 06.33

7 05 13.50

7 06 05.90

7 07 13,67

7 08 30.17

7 09 37.70

7 10 06.41

7 11 14,20

7 12 07.38

7 13 14.83

7 17 06.66

7 18 41.20

7 19 06.93

7 20 14.20

7 21 06.55

7 22 14.15

7 23 06.42

7 24 14.20

7 25 07.09

7 96 14.47

7 30 06.76

7 31 14.20

7 32 06.63

7 33 14.20

7 34 06.60

7 35 14,10

7 36 06.77

7 37 14.40

7 38 06.55

7 39 14.20

m. s.

1 07,17

1 07.77

1 07,53

1 07.7

1 07.45

1 07.54

1 07.27

1 07.60

1 07.73

1 07.38

1 07.44

1 07.57

1 07.50

1 07.63

1 07.65

Mean difference of longitude by 15 flashes of g.-npowder, Februarj- 18 Im. 07.54s.
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TABLE III—Continnea

Difference of longitude between Frontera and San Elceafio, hj^jfashes of
19th of Fch^uai

No. of

flash.

3

3

4

e

9

10

11

12

U

U

15

Name of station

Frontera

San EJceario

Frontera ,

San EJceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

.

J5an Elceario

Frontera .

San Elceario

Frontera

.

San Elceario

Frontera

.

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

.

San Elceario

Frontera

San Elceario

Frontera

,

San Elceario

Frontera

San Elceario,

Frontera

,

Ban Elceario

I

Name of clironometcr.

P. & F. 2440 sidereal.

C. Y. 76soJar

* • «

24-iO sidereal

76 i olar,

2440 sidereal

7G solar ,,,, ,,.,,.

2440 sidereal

76 solar...

2440 sidereal

76 BOlar.

2440 sidereal

t 6 solar,

2440 sidereal

'6 solar

2440 sidereal

76 solar.

2440 sidereal

70 solar,

2410 sidereal

6 solar

2440 sidereal

76 solar

2440 sidereal

"6 solar.

2440 sidereal

6 solar.

2440 sidereal

76 solar,

2440 sidereal

76 solar.

Time of flash by

chronometer.

5 28 06.3

7 01 41.3a

5 30 08.3

7 03 45.6

7 03 43

M

5 33 00.4

7 05 46.0

7 05 46.0

7 05 46.1

5 34 09.2

7 07 45.5

7 07 45.6

7 07 45.6

5 36 09.8

7 09 46.0

7 09 46.0

7 09 46.0

5 41 10.8

7 14 46.3

7 14 46.3

7 14 46.3

5 43 10.6

7 16 45.6

7 16 45.Q

7 16 45.8

5 45 10.8

7 38 45,6

7 18 45.6

7 18 45.7

5 47 12.5

7 20 46.72

7 20 46.3

7 20 46.8

5 49 11,8

7 22 46.0

7 22 46.0

7 22 46.0

5 54 51.3

7 28 24.0

5 56 19.8

7 29 45.6

7 29 45.6

7 29 45.6

5 58 14.6

7 31 47.2

7 3J 47.2

7 31 47.2

6 00 13.3

7 33 45.4

7 33 45.5

7 33 45.4

6 02 14.3

6 35 47.7»

6.35 45.9

6 33 45.6

Rejected.

Chronometer, ft^ Mean BoTnr time

solar or gidercal

time.

CO

•0 ^ ^

6 00CO «

I

1.

I'

£ I

s

s
o
c
o

OD

i

%
a
o

c

u
0)

O

Mean difivrence of longitude by 15 flashes of gnnpowdci, February 19, liw. 07«.36.

£taiiou.

\

7 03 .08.07

7 04 i3.c:,5.

7 05 10.33

7 OG 17.96

7 07 11.10

7 08 18.39

7 09 10.68

7 10 17.95

7 11 10.95

7 12 18.36

7 16 11.12

7 17 18.06

7 18 10,70

7 19 18.06

7 20 10.57

7 21 17.99

7 22 11.94

7 23 19.16

7 24 10.91

7 25 18.36

7 29 49.29

7 30 56.36

7 31 10. 5C

7 32 17.96

7 33 19.03

7 34 19.57

7 35 10.41

7 36 17.79

7 37 11.08

7 38 18.21

Diflcrcnce of

lon^tude.

m. f.

•*1 04.99

1 07.03

X 07.29

1 07.27

I 07.41

1 07.54

1 07.36

1 07.42

1 07.22

i 07.45

I 07.07

1 07.40

I 07.54

1 07.38

1 07.13

>
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I yntinued.

Diference oflongitud^ i»
4

t \cn ElceariOy hy flashes of guivpoivder, made on the

jiarcZi, 1852.

No. of

flash.

Z^

5

6

7

8

9

10

11

12

13

14

15

1

NC.U-

"^t »•

»\
UU. -L W"

r*i rt

T»

eano

lYontera

San Elceario

Frontera

San Elceario

Frontcra

San Elceano

Frontera

San Elcearia

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Elceario

Frontera

San Eiceario

Frontera

San Elceario

T * * 4

« •

Nan onometer.

P. & F. S440 sidereal

C. Y. 76 ^olar

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

i 6 solar

2440 sidereal

'6 solar

2440 sidereal

'6 solar

2440 sidereal

6 solar

2440 sidereal

76 solar

2440 sidereal

76 solar.

2440 sidereal

76 solar

2440 sidereal

76 solar

2440 sidereal

76 solar.

2440 sidereal

76 solar-

S440 sidereal

76 solar.

2440 sidereal

76 solar.

Mean of14 obscrralione^ March 14, lt55d

Time of flash by

chronometer.

7

L.6

C. 6

01

53

58

06.8

36.0

35.8

7 03 07.4

L.7 00 36.0

C.7 00 36.0

7 05 07.

5

L. 7 02 35.6

C.7 02 35.6

7 07 08.2

L.7 04 36.0

C. 7 04 36.0

7 09 08.5

L.7 06 35.5

C. 7 06 35.5

7 14 OS.

8

L, 7 11 35.6

C.7 11 35.7

7 16 09.5

L. 7 13 36.0

C. 7 13 35.9

7 18 09.5

L. (Lost.)

C. 7 15 35.6

7 20 09.6

7 17 35.6

7 17 35.5

7 22 10.3

L.7 19 36.0

C. 7 19 36.0

(Lost.)

L.7 24 36.0

C. 7 24 36.0

7 29 11.2

L.7 26 .2

7 m 35.2

7 31 11.6

L.7 28 35.6

C, 7 28 35.8

7 33 12.3

L.7 30 .8

0,7 30 35.8

7 35 13.4

L. 7 32 36.7

C. 7 ^ 36.8

Chronometerj fast

or slow, ofmean
solar or sidereal

time.

5? =:

tn

g

"3

o

a

a

S

QQ

01

o

u

o
GQ

a

a
o

o
CO

CO

a
o
c
8
a

3

Mean solar time of

flash at each sta-

tion.

h, 773. s,

6 59 41.57

7 00 49.01

7 01 41.84

7 0:3 49.11

7 03 41.62

7 04 48.71

7 05 41.99

7 06 49.11

7 07 41.96

7 08 48.61

7 12 41.56

7 13 48.76

7 14 41.94

7 15 49.06

7 16 41.61

7 17 48.71

7 18 41.37

7 19 48.66

7 20 41.74

7 21 49.11

(Lost.)

7 26 49.11

7 27 41.38

7 28 48.31

7 29 41.45

7 30 48.71

7 31 41.82

7 32 48.91

7 33 42.59

7 34 49.86

Im, 07.15».

Difference of

longitude.

m* ff.

I 07,44

1 07.27

1 07.09

1 07.13

1 06.65

1 07.20

1 07,12

1 07.10

1 07.29

1 07.37

1 06.93

1 07.26

1 07.01*

itZ
1 07, 07
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The record of the flashes^ to establish the clifFereuce of longitude between Frontera and Sau
Elceario^ is given as a means of determining the weight to be attached to this mode of observing.

Assuming the result to be correct, it gives a very* satisfactory coincidence between the results

obtained for longitude at Frontera and San Elceario, by moon culminations, by two independent
positions, with different instruments and different observ^n-s.

The record is omitted for other stations, but the results are given in the following table :

TABLE IV.

BecapUulation of differences of Jongititde of several astronomical stations on the Bio Bravo
^ found

hyflashes of gunpowder.

Dale. No. of

4

flasheij.

185-2.

Feb. 14 14

18 15

19 12

Mar. 14 12

June 21 « »

Difference of long, between

Frontera & EI Paso.

f.

16.03

16.06

15.84

15.84

No. of

flashes.

Difference of long, betwetn

Frontera & San Elceario.

13

15

15

14

1 07.16

1 07.54

1 07.36

1 07.15

Difference of long, betweeen

EI Paso & San Elceario.

t.

51.13

51.48

51.52

51 . 31

No. of

flashes.

DilTcrrnce oflong. bcHveen

San Filceario and mouth
of Cafion.

m. 9.

13 2 30.01

TABLE V.
r

Long, ofstation near Presidio del Norte^ computedfrom observations ivitli transit^ hy W. II. Emory.

1852.

July 2

27

28

29

Aug. 24

25

27

28

July 30

31

Auii. 1

3
m

4

29

With tabular R. A. in Nautical Almanac.

Observations on moon's 1st limb

do

ao

do

do

do

do

do

do

do

do

do

do

• • t UO •t*a-a*»* UO • k • * • 3 7

Sum

Mean

Observations on moon's 2d limb

do

do

do

QO /9a»9 IB***

do ««• (••• o • « « fl «

do

do ••*•<« ••••«• UO •a<« M>»««*«»t9Ct

do

do

d

do

Sum

Moon's 2d limb—mean
Moon=>s 1st linib~m an

Sum.

ZMean %t»

Correction to be applied for tabular e

Long, of station near Presidio del Norte,

comoutcdwitheleaaents from N. A„,

Vol. 1 -26

With Greenwich observed R. A.

h, trim s.

6 57 18.17

27.32

37.41

17.00

24.76

17.56

06.04

03.41

i!

8)151.67

6 57 18.96

6 57 23.82

11.67

35.48

06.73

95.13

36.06

08.70

7)146.59

6 57 20.94

6 57 18.96

39,90

6 57 19 95

+ 11.96

1652.

July 26

27

28

29

Aug. 24

25

97

28

Observations on moon's 1st limb

July 30

31

Aug. 1

S

3

4

29

1

6 57 n.21

do

do

do

jio

do

..do

do

do

.

do

do

do

do

do

do

Sum

Meau

Observations on moon's 2d limb

»«,,, ...do.., ., ..do

•••»• **^ uO

• • • • • aUO

do

•*ftt«« •* ,do

do

do

do

do

do

do

Sum

Moon's 2d limb -mean.

Moon's 1st limb -mean

Sum

5Ie3ii

Long, of statioa near Presidio del Norte.

6 57 37.53

47.67

55.76

34.50

44.76

39.02

41.35

20.30

8)320.89

6 57 40.11

6 57 39.66

28.78

43.97

32.89

40.42

47.38

33. LO

7J265.50

6 57 37.93

6 57 40.11

78.04

6 57 39.02

6 57 39.02
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TABLE V—Continued,

Comparison of resultsfor longitude of station near Presidio del Norte, for each date of

nth Tab. B. A, in Nautical Almanac and Greenwich obsei*vatii

Date of obser-

vation.

I

Long, computed with .

N, Almanac R. A.

Long, computed with

Greenwich observa-

tions.

Greenwich obser-

vations -f N". Al-

manac, or diHer-

ence. -

1852. h, m. s.

6 57 18.17 6 57 37 53

s.

+ 19.36

27,32 47.67 20.35

37.41 55.76 18.35

17.00 34.50 17.50

22.82 39.66 16.84

31 11.67 28.78 17.11
1

35.48

06.73

43.27

32.89

7.79

26.16

25.13 40.42 15.29

36.06 47.38 11.32

24.76 44.76 20.00
^

17.56 39,02 21.46

27 06.04 41.35 35.31

03.41 20.30 16.89

29 6 57 08.70 6 57 33.10 -J-
24.40

— 15)288.13

= + 19s. 21

r

Comparison of mean resultsfor longitude^ obtainedfrom observations on moon's li nbSj as computed

with Tah. It. A. in Nautical Almanac and Greenwich observations.

FIRST.

Mean of results of observations on moon's first limb, computed from Tabular Right Ascensions in Nautical Almanac

Mean of results of observations on moon's first limb, computed from Greenwich observations

B • «•«• 6 57 18.96

6 57 40.11

Difierenccj or Greenwich observations + Nautical Almanac

SECOND.

Mean of results of observations on moon's second limb, computed from Tabular Right Ascensions in Nautical Almanac

Mean of results of observations on moon's second limb, computed from Greenwich observations

+ 21.15

6 57 20.94

6 67 37.93

Difference, or Greenwich observations + Nautical Almanac + 16.99

Corrections to be applied to results obtained from computations (luith tabular B. A. in Nautical

Almanac^ of observations made near Presidio del Norte,

Observed difference of longitude between Greenwich and Cambridge, July 28

Established longitude of Cambridge, west of Greenwich

Observed longitude east of established longitude

A. wi. *•

4 44 19.06

4 44 29.60

10.54

Observed difference of longitude between Greenwich and Cambridge, August 24

Established longitude of Cambridge, west of Greenwich

4 44 17.62

4 44 29.60

Observed longitude east of established longitude

Difference, July 28.

Do..,, Aug. 24

11.98

10.54

11.98

Sum

Mean conectlon to be applied

22.52

+ 11.26
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TABLE V—Continued.

RECAPITULATION,

Difference of resultsfor longitude of station near Presidio del NortCy as obtainedfrom computations

of observed moon culminations ^ with tabular B, A, in Nautical Almanac and Greenwich observa-

tions y 1852.

Longitude computed from tabular R. A. in Nautical Almanac

Longitude computed from Greenwich observations

Difference between Nautical Almanac and Greenwich observations

Observed longitude of Cambridge east of establiahed longitude

.

Difference

Longitude computed from tabular R. A. in Nautical Almanac, with correction^: applied

Longitude computed from Greenwich observations ,

Difference

Longitude of station near Presidio del Norte

A> m. t>

6 57 19.95

6 57 39.02

19.07

11.26

7.81

6 57 31.21

6 57 39.0-2

7.81

6 57 39.02

TABLE YI.

Tabulation of results for longitude of astronomical station near Fort Duncan^ derivedfrom observa-

tions made with 30-mch transit (by Troughton & Simms) and sidereal chronometer No. 2440,

%^ (by Parkinson & Frodsham:) By J, H. Clarh^ under the direction of Major W. II. Emory

^

Chief Astronomer and Surveyor of United States and Mexican boundary survey.

Date.

1852.

Oct. 19

20

21

21

2a

25>

23

23

25

25

26

26

27

Authority for ele-

ments used.

Moon's Ist Hmb.

G. observations

do

do,

C. observations,.

G. observations,,

C. observations,.

G. observations ,

C. observations..

G. observations..

U. observations,

G. observations..

C. observations..

G. observations

A. m. s.

6 42 00.5

6 41 54.0

6 42 09.5

04.3

6 41 58.2

57.2

6 42 09.5

05.7

18.0

13.3

Resulting longitude

from observations

on moon's 1st limb.

6 42 06.7

12.4

6 41 57.25

6 42 06.90

6 41 57.70

6 42 07.60

6 42 15.65

6 41 49.1

limb =6A, 42fn. 04s.l6.

Date.

1852.

Oct. 27

28

29

30

31

Nov. 1

2

Authority for ele-

ments used.

I

Moon's 2d limb.

G. observations

do

do

do

do

do

do.

h» Tn. s.

Resulting longitude

from observations

on moon's 2d limb.

hi m. f.

6 41 46.2

6 42 01.3

6 41 53.3

6 42 04.4

6 42 02.6

6 42 04.9

6 41 46.5

Mean longitude from moon's 2d limb = 6A. 41«i. 57s.03

By giving double weight to the results of observations on moon's 1st Umb, we have longitude = 6A. 42m, 01s. 78

Longitude of astronomical station near Fort Duncan = 6A. 42w# 0I«,78
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TABLE VII.

Tahidation of results for Imgitude of astronomical station at Ringgold harracTcSj derived from

ohscrvaiions made ivith 30-incJi transit {maker iinhnoivn) and sidereal chronometer No. 2440,

(J}tj ParJdnson d Frodsham:) By Major JV. H. Emory, Chief Astronomer and Surveyor oj

United States and Mexican hoitndary survey, assisted by G. (7. Gardner and J. H. Clarh.

Date. Authority for elements used Moon's limb observed. Resulting longitude.

1853.

June 17

18

20

95

July M
15

16

18

Greenwich observations

Philadelphia Iliyb School

....do -,..do

First

do

Greenwich observations

do

do

do

do

do

do

Second

do

First

Philadelphia High School

do.

do

do

h. 171-. S,

6 35 05.90

03.42

03.36

08.39

02.61

10.49

07.41

07,98

Longitude of Ringgold barracks = 6A. ^5m. 06s, 19.

Discussion of the longitude of astronomical station (g) near the mouth of the Bio Bravo del No7ie.

OFricE OF Survey of United States axd Mexican Boundary,

Washington, D. (7., February 9, 1856.

Sir: In presenting to you the final results of the computations for the longitude of the astro-

noaiical station estahlished under your direction in 1853, near the mouth of Kio Bravo del

Korte, I have heen delayed for want of all the corresponding moon culminations observed at

Greenwich throughout the four lunations.

The observations which were commenced by yourself and continued by Messrs. G. C. Gardner

and J. H. Clarlc, extend through four lunations, commencing August 12, and ending November

22, 1853. M
Thorn from corresponding observations at Greenwich observatory, furnished in manuscript, in

1853, by Professor Airy, astronomer royal, as well as from the corresponding observations made

at Philadelphia High School observatory during the same period—giving for the position of the

astronomical station, in longitude, 6A. 28m. 30^.5 west from Greenwich observatory.

Having recently received the printed observations of 1853, made at Greenwich and Eadcliffe

observatories, the observations of the fourth lunation have also been computed by Mr. Thom,

and the results combined with those previously deduced from the first three lunations, without

producing any change in the result hitherto adopted, as above given.

The instruments used at this station were a 46-inch transit, made by Troughton & Simms,

of London, and an excellent sidereal box-chronometer, made by Parkinson & Frodsham.

The transit was mounted on a massive brass stand, which rested on a pine log, imbedded about

eight feet in the sand, the whole sheltered by a temporary wooden structure.

The accompanying tables, marked A, exhibit all the observations in detail, with the corrections

for instrumental errors as applied, together with the several results deduced from the observa-

tions of each night. The tables marked B, C, D, exhibit the computations of those instrumental

errors, with their adopted results^, as follows:
^

1. The computed values of the equatorial intervals of each wire from the middle wire • ih.'

illumination being east are (see table B)

:
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I. ir. III. IV, V. vr, vrr.

51M3 34-.03 IT',09 00^00 17M9 81' 14 51'.32

with a probable error for each value of dz 0".005. of

seven wires to the middle wire:=— 0'.06 it 0.00.

2. The computed value of the error of coUimation of the middle wire, nn deduced from a

mean of twenty-five observations, made on the nights of October 27, 28, and 29, (see table 0,)

is =, + 0M6 =b O'.Ol ; hence the collimation of the moan of wires, = + OMO ± O'.Ol = (in

arc)^-^^5zhO^M.

This value for the collimation of mean of wires has been applied to all the observations of

the four lunations, in consideration of the improbability of any ])erceptible change in that

element of the instrumental errors, due to the superior mechanism of the instrument,

3. The azimuthal deviation, however, has been applied to the observations of each night, as

then observed, on account of the unavoidable instability of the foundation of the instrument

stand, and shown by the changes of deviation exhibited in column 13 of tabic A.

4. The ec[uatorial value of the divisions marked on the level used with this instrument has

been determined from observations made August 19, 1853, the result being =: l".0r»5 (in arc)

for one division (see table D.)

The chronometer rate adopted was obtained by reducing to 0^ sidereal time the error for each

night by interpolation ; and although the rate therefrom deduced is very satisfactory and regular

for the period of any one lunation, it perceptibly continues to increase throughout the scries,

being for the

First lunation^ in August

Second lunation, in September

Third lunation, in October

Fourth lunation, in November

+ 1M8

+ 2'. 89

+ 4'. 60

In reducing the observations, therefore, the actual rate for the day of observation has been

"ised, as shown in column 18 (table A) of the tabulated computations.

In applying the corrections due to errors of collimation, level, and azimuth, the tables

marked E have greatly facilitated the reduction—all which are combined in column 15 (table

A) of the tabulated computations, showing the ^^ corrected transits" of stars*

The value for ^^ sidereal time of moon's semi-diameter passing meridian of station,'* shown

in column 19, (table A^) has been computed by interpolation, and applied to corrected transit

of the limb observed, giving the corrected transit of its centre
;
which element has been used

in computing, by interpolation, the change of the moon's position.

The positions of the moon, as observed with the transit circle at Greenwich observatory, have

served to give, by interpolation, its position for all the nights on which it was observed at the

mouth of the Eio Bravo, furnishing reliable and satisfactory results ; and these positions were

adopted in preference to those deduced from the altazimuth observations, which differ in most

cases from those actually observed by the transit circle. The positions adopted, as well as those

observed at Philadelphia High School and Eadcliffe observatories, during the period stated, are

given in table F, being the data used in computing the longitude.

The several results for longitude, computed from the observations of each night, are exhibited

in table Gr ; the mean of which is G' 28°" 30^48 =t 0^56, beiug deduced from forty observations

combined with the Greenwich observations, ten with Philadelphia High Sshool^ and four with
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Eadcliffe observations, in which equal weight is given to the results deduced from the Greenwich

educed from Phi

from the mouth

High

so miicli more reliable tlian tliat deduced from Greenwich observations; wherein the law of its

mot
estimate

of any one series^ cannot certainly be a very reliable guide^ unless applied to a continued series

of observations, made under various changes of condition^ such as may eliminate all possible

or probable errors to which observations are subjected.

In the results tabulated I have therefore introduced all such as appear reliable, giving to each

its estimated value in the final result, without any regard to its ^' probable error/' as it does

may

which have been combined in the computations. In adopting am

m ^self sustained by a paper in the ^^Astronomical Journal/' of January 9, 1856, over the

signature of Professor Airy, astronomer royal.

I have therefore to recommend that, until corrected by the application of more accurate laws

of the moon's motion, or additional observations, that 6"^ 28^ 30^5 should continue to be adopted

tronomical station, west from the meridian

Very respectfully, your obedient servant,

THOM
Captain TopograpJiical Engineers.

Major W. H. Emoky, United States Commissioner.

Note. and

combined in different ways, without, as it appears, materially clianging the result given above.

1. In table H, showing the results of the moon's limbs separately combined—giving to those results

their relative values adopted for each night, (as in table G,) the mean of I and 11 limbs being. .- =: 6A.287W,303.52

2. In table I, showing those results deduced from actual corresponding observations only, and giving

to those results their relative values adopted for each night, the mean of the whole being - •=. 6A.287W.305.38

3. In table K, showing the results deduced from actual corresponding observations only, of each limb

separately combined—giving to those results their relative values adopted for each night—a mean

of the two limbs bemg -« =6A.287n.30«.45

.f

GEORGE THOM,

CO'ptam Tbpogra^hical Engineers

a



TABLE A.

Meridian transit observations made at mouiJi of the Rio Grande with 46-incA transit, {by Troughton & Simms^) and sidereal chronometer No. 2440, {bij ParJcinson

& Frodsham) and computations of apparent right ascension and longitude deduced therefrom. By G. (7. Gardner and J. H. Clark^obs'rs ; C. N. Thom^ comp.

Date.

1B53.

Au2. 12

13

1

15

6

7

8

9

10

IL

16

12

13

14

15

16

17

16

19

20

21

23

24

25

26

Moon's Ist limb. E

xp Opliiuchi

.

a ScorpU ...

G, C. 1402

G. C. 1418

B

h

Moon's 1st limb.

Ophiuchi

Opliiuclii

G. C. 15;^3

y Draconis ,

G. C. 1575

E

v* Saeittarii.

i^ Sagitlarii

Moon's 1st limb.

*f» Sagittarii

y AfinilT..,,,

P Sagittarii.,

a' Capricurni

a Pavonis . .

,

W,

A' Sairittadi

y Afjuilas

a Aquil.T

b Sagittarii

Moon's 1st limb.

p i'apricorni ...,.,

E.

Cygni

Secoiids of transit over the seven wires.

I.

«.

04.6

55.8

06.6

19.3

28.6

34.3

59.6

11.4

19.5

02.3

58.2

12.3

24.8

59.4

33.7

37.3

03.4

00.8

21.5

35.4

05.3

12.2

49.2

II.

«.

22.8

14.8

27.2

3C.8

47.7

53.2

18.3

28.6

4G.8

19.7

16.5

56.8

31.9

43.8

16.6

53.3

54.6

35.0

26.6 45.4

18.2

38.6

54.8

24,1

30.0

13.3

III,

s.

16.2

41.2

34.2

47.5

54.2

06.8

11.8

36.8

45.5

14.4

37,2

34.6

14.4

51.2

02.5

v'>4.0

U.8

11.8

05.8

04.3

35.3

55.8

43.3

47.6

IV.

8,

34,8

59.3

53.0

08.4

11.4

26.0

30.8

55,5

02.6

42.2

54.3

53.3

33.3

10.7

21.6

31.2

29.4

37.6

22.9

52.6

13.2

13.6 33.0

02.6

05,7

37,2 01.3
I

V.

s.

53.3

17,4

11.8

28.8

28.6

45.2

49.5

14.2

20.2

09.4

11.6

12.2

51.6

30.3

40.3

51.6 09.2

50.4

47.3

00.6

41.8

10.0

30.8

52.6

21.8

23.8

25.5

VI. Vll.

5. S,

12.0 30.6

35.3 53.6

30.7

49.4

45.8

04.2

08.3

32.7

36.8

36.6

28,8

50.2

10,3

03.3

23.3

27.2

51.6

54.3

04.3

46.4

30.3

09.

S

49.8

59.2

26,3

09.8

04.6

40.9

00.7

27.3

47.7

12.1

48.6

28.3

09.3

18.0

43.3

29.3

22.3

12.8

19.6

44.5

05.3

31.2

41.5 00.3

42,0

49.3

59.8

13.4

o g

a O
B B
CI q;

o ^

33

17 44 34.72

18 00 59.17

18 05 52.93

18 26 08.31

18 36 11.34

18 46 25.97

18 58 30.73

19 02 55.53

19 26 02.77

19 38 41.89

10 45 54.33

20 30 53.39

20 34 33.2

20 57 10.79

21 13 21.46

21 24 51.49

21 33 31.36

21 55 29.61

21 59 37.87

21 13 23.04

21 24 52.67

21 29 13.27

21 33 3:i.24

22 02 02.70

22 06 05.87

2 22 01.31

Error of-

CoUima'n,

(azimuth.)

Level.

fi

+ 2.44

(— 5.59)

+ 1.50

— J. 59

+ 1.50

(— 8.93)

t/

— 1.50

(— 8.59)

+ 1.50

(— 19.21)

+ 1.65

1.65

1.65

1.65

+ 1.65

+ 4.81

4.81

4.74

4.40

4.40

+ 4.40

+ 0.82

0.82

0.^

0.82

1.11

1.29

1.84

+ 1.92

+ 2.20

2.20

2.20

2.20

1.65

1,10

+ 1.10

%

Remarks.—Equatorial intervals of each wire from the middle wire, (illumination eaBt.)

I. ^11.
. III. V.

51s. 13 34»-03 17s. 09 17s. 19
Equatorial reduction of mean of wires to middle wire

Collimation of middle wire

• Collimation of mean of wires

i

h. m. s.

17 44 34.72

18 00 59.08

18 05 52 80

18 26 08.11

18 36 11.24

18 46 25.85

18 58 30.55

19 02 55.36

19 26 02.81

19 38 42.88

19 45 54.54

20 30 52.85

20 34 32.78

20 57 10.23

21 13 20.90

21 24 51.29

21 33 30.79

21 55 29.24

21 59 36.68

21 13 22,16

21 24 52.56

21 29 13.11

21 33 32.28

22 02 01.81

22 06 05.08

22 22 02.15

VI.

34s, 14

g
•a

09

u
ed

O

0)u
a

m

a

15.44 24.73

16 15 31.72

16 20 25.54

16 40 40.81

16 50 44.17

16 45 08.76

17 13 00.89

17 17 25.50

17 40 32.93

17 53 13.37

18 00 25.26

18 45 19.73

18 48 59.55

18 55 05.69

19 27 47.78

19 39 18.2•^

19 47 57.71

20 09 55.92

20 14 03.48

19 27 47.78

19 39 18.25 1 45 34.31

I

S 6

B o

u
V

s
o
o

ST ^

OQ

s

be

<

t3
C

h» m* 5.

1 45 27.36

1 45 27.26

1 45 27.30

1 45 27.07

m. s.

45 28.00

(+ 1.00)

1 45 29.66

1 45 29.83

1 45 29.88

1 45 29.51

1 45 29.28

45 30.06

(+ 2.25)

1 45 33.12

1 45 33.23

1 45 33.12

1 45 33.04

1 45 33.08

1 45 33.32

1 45 33.20

45 33.40

(+ 2.26)

1 45 34.38

19 43 38.66

19 47 57.70

20 00 26.51

20 20 30.56

20 36 27.51

1 45 34.45

1 45 34.58

45 34 58

(+ 0.88)

1 45 34.52

1 45 34.64

V- a

rt^ P *-

S 1 -g

E o

o

I

&.-§

ed

.S fl

2 T3 M
lil

^ ^ ^
q o

cd

a
V EC q;

o C f£

^ -rs O

J3

cd<ij o
9. ^
^ -o o

O t> w
D G

** 'O O
'a jd

>

o

m. s.

1 11.56

h, m. s,

15 44 14.26

5 ^

6 28 35.04

1 13.62 16 45 08.12

17 13 00.91

17 17 25.48

6 28 40.00

1 14 85 18 55 04.71 6 28 35.91

1 13 45 20 00 25.30 6 28 39.85

VII.

51s. 32

— 0s.O6 ± Os.OO

+ 0s.l6 ± Os.Ol

+ Os.lO ± Os.Ol (in arc= 4- 1"5±0'M

O

H
a
^
^

bO



Meridian transit ohservations made at mouth of Bio Grande^ dkc.—Continued. lO

oo

Date.

1853.

Aug. Hti

II

, 1«

ao

s

27

28

29

30

38

39
if

40

4L

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

Name of object

/? Capricorni

p Capricorni

a Cygni

liP Cygni ,,

31
j

{ Cygni

33 G. C 1900

33 Moon's 1st limb,

34

35

36

37

£

6

Moon's 2d limb.

regasi • t «

*

Capricorni

^ Capricorni

(5 Capricorni

a Gniis ,....

Moon's 2d limb.

ft « * t t «

ff Aquarii

^ Pega4.

G. 0.2047 ....

i Aquarii

o Pisciii Austral is.

E.

J

Aquarii W.

Pegasi

« • •Aquaru ....

Pisicif* Aurtralis.

Pt'^asi

^ A • « •Aquarii

Moon's 2d limb.

a Piscis Auptralis,

a Pegai^i •

f.

Aquaru

\p^ Aquarii

33 Piiscium

Moon's 2d linib.

52.0

14.7

43.7

• • «

40,2

20.6

54.3

37.8

53.4

36.2

35.4

10.5

37.7

53.6

35.7

10.8

11.3

29.0

34,2

13.1

12.7

30.3

06.4

59 I 12 CH*i ft • *

57.3

20.3

11.4

38.3

01.2

57.8

02.3 19.6

46.2

12.6

10.8

54.

G

53.6

30.3

55.4

11.3

53.6

30.7

29.2

46.3

51.7

31.8

30.0

47.6

23.6

36.7 53.8

14.6

29.9

52.3

17.8

15.3

37,3

58.3 16.0

11.6

30.5

12.4

28.2

13.5

11.3

50.2

12.6

28,4

11.2

50.3

46.4

03.4

09.5

51.6

48.2

04.8

41.2

11.

1

32.

G

48.8

t »

33.8

54.8

33,5

36.7

48,7

29.9

45.6

32.3

28.9

09.6

30.3

45.8

29.1

10.4

04.3

20.6

27.6

37.6 ' 54.3

11.5

05.6

21.8

58.3

27.8

49.6

07.6

10.9 30.0

52.8

51.3

12.2

51.6

02.4

07.3

47.5

03.3

50.8

47.0

29.8

26,2

48.6

10.3

08.8

29.7

47.7

03.3

47 3

30.5

29.0

38 2

45.3

09.3

27.5

25.4

04.8

20.2

09.3

04.5

49.5

31.3

23.3

39.5

15.9

05,2

20.5

04.8

49.8

39.3

55.0

03.3

51.3

40.8

56.6

33 2

45.3 02.4

45.1

07.2

27.8

26.7

47.5

27.4

52.7

43.8

22,3

37.7

28.3

22.4

09.3

26.6

38.0

22.7

09.9

57 2

11.9

20.6

11.3

57.7

13.6

50.4

19.8

07.3 24.7 42.2

o

>
o
M 03

'33 9
S 3
g o
•o a
V a
•3 Q
3 a

_i V
a &

21 58 23.01

22 06 06.3G'(

22 22 02.01

22 45 56.01

23 52 18.16

22 59 41.49

23 03 48.71

23 06 11.07

23 23 35,67

23 24 33.34

23 30 54.77

23 24 33.76

23 44 36.81

24 03 48.91

24 08 29.99

24 19 45.60

24 98 3:2.14

24 32 29.01

24 35 09.89

2.44

1.50

+ 1.50

(— 18.67)

11.6 ' 28.8 46.0 02.7

24 08 30.21

24 19 45.84
(

24 3D 29.20

24 35 10.34

24 43 04.24

24 52 20.63

24 57 27 . 46

35 11.56

43 05.70

52 22.03

56 58.43

1 43 28.13

1 47 49.67!

2 08 11.90

1.50

21.45)

+ 1.50

(—18.19)

a

o

o

o

I

a

ED

X

^

a. ^
0)

o «

J< o

^1
O ^
o .*

h. wi, «. h, m. s,

21 58 22.42 20 12 47.15

22 06 05.72; 20 20 30.57

20 36 27.50

S

a;

s
at

h, fn. s.

1 45 35.32

?r, s.

45 35.16

I •

*- a

5, C
Sl/J -^

•a

(/J

s

App. R, A. of centre de

duced from observa

tions made at

I

d

S

93

'/i

22 22 02.31

1,26 22 45 56.20

22 52 18.21

22 59 40.88

1.48 23 03 48.05

1 45 35.15 (+ 0.37)

1 45 34.81

1.51

1.51

1.65

+ 2.06

+ 2.06

2.06

2.06

1.89

1.35

1.00

21 00 20.96 1 45 35.24

21 06 43.06 1 45 35.15

21 14 06.32 1 45 34 56

21 03 08.82

21 03 08.82

21 37 00.18

21 38 57.68

m. s.

Hiyh School

Observato-

ry, Phila.

Royal Ob-

servatory,

Qr'nwich.

11
o
m
a
o

h. m. 5,

CO

be
s
o

0}

s

o a
C ^
CJ

,H i fc
& O B

h. m. 8.

20 12 47 , 10

h, m. 8.

23 06 ]0.41

23 22 35.37

23 24 32.68

23 30 54.25 21 45 18.95

23 24 33.09

23 44 35.24

21 38 57.69

21 59 00.10

24 03 48.28 22 01 57.03

1 45 35,19

1 45 34.92

1 45 35.30

1 45 35.32

1 11.12

1 11.12

45 35,32

1 45 35.14 (+ 0.05)

21 03 07.50

21 03 07.50

6 28 29.28

24 08 29.43

24 19 45.44

24 28 32.28

0.83 24 32 28.29

+ 0.68 24 35 08.84

0.27i 24 08 29.22

22 22 54.10

22 34 10. 0.^

22 42 57.19

m 46 52.88

22 49 33.56

0.27 24 19 45.31 22 34 10.04

22 22 51.11

1 45 35.33

1 45 35,41

1 45 35.09

1 45 35.41

1 45 35. 28^

1 08.51

21 38 57.77

22 01 55.78 6 28 20.69

0.27

0.27

24 32 28.08

24 35 08.86

0.27 24 43 03.86

0.27

0.27

1 45 35,11 45 35.26

22 46 52.89

22 49 33.58

22 57 28.59

1 45 35,27 (-1- 0.75)

1 45 35.19'

1 45 35 28

1 45 35.27

24 52 19.75 23 06 44.72 1 45 35.03

24 57 26.47

-f-
0.82

— 0,82

0.82

0.82

1.81

2.06

— 2.06

35 10.48

9 43 05.50

52 21.44

22 56 39.41

22 49 33.59

22 57 28.60

23 06 44.74

1 45 36.89

1 45 36.90

1 45 36.70

1 45 36.90

1 45 36.82

56 57.76 23 11 20.86

43 27.48 23 57 50.66

1 47 49,03 23 47 50.04;

2 08 11.26 22 34.28* 1 45 36.98'

45 36.81

(+ 1.42)

22 22 54.10

22 46 52.87

23 06 44.49

1 06.08 c23 07 34.76

6 6 28 22.33

22 56 38.29 rf6 28 33.62

1 04.30 23 47 49.06 6 28 14.71

O
o
Hi



21 60 t 33 Pisclum

61

63

65

O 92

to

66

67

68

69

70

71

23 72

73

74

/75

/76

24 77

78

70

80

81

83

Sopt.l2^

13

84

85

80

87

88

89

90

91

a AndroxnediE ....

12 Ceti

20 Ceti

Moon's 2d limb.

c Piscium

W.t 37.8 I 55.3

29.8 49.3

a Aiidromcdis ....

y Fegasi

e Ceti..

E.

21,6

19.1

02.6

07.8

38.8

36.3

20.2

25,2

G. C. 135.. « •

.

V Piscium

Mooirs 2d limb

Piscium

31.8

29.0

31.2

44.7

37.6

54.3

W.

G. C. 195

Moon's 2d limb

B. A. C. 845 ...

IT Ariciis

39.6

04.3

:i2.3

51.0

54.9

B. A. C. 845....

IT Arietia

E

G. C.251. ...,.

a Coii

g Arietia

Moon's 2d limb .

a Persei .«.

P Lyra?

Bagittarii

rr Sagittarit........

J Aqnilie

y AquiliE

Moon's Ist limb.

ff Capricorni

n Cnpricomi...,.,

W.

92

93

94

95

96

97

98

09
I

<T Capricorni......

IT Caprionrni

Moon's 1st limb,

g Cygni

f Capricorni

Aquarii .... ,,..

c Capricorni.....

.

G.C. 1931

E.

52.9

56,1

37.8

28.8

16.6

52.2

54.8

14.7

23.8

31.4

41.6

54.3

18.2

18.3

18.8

18.8

27.6

50.9

47.3

12.2

08.6

55.5

52.9

37.1

42.3

29.4

28.2

12.7

10.3

54,9

47.0
j
03.7

47.6 06.7

30.2

27.6

12.5

10.5

04.7

48.3 05.4

59.4 16.8

30.0

22.3

22.7

07.6

54.8

30.2 52.4

46.8

21.6

50.3

08.6

12.9

09.4

13.7

56.2

46.0

34.8

10.4

41.8

15.3

:?y.3

42.3

48.

6

59.2

13.7

36.4

36.4

37.1

36.8

46.7

00.2 19.8

39.6

16.4

15.1

15.3

58.2

33.4

33.3

09.3

12.1 29.2 46.8

03.8

38.4

07.7

25.4

30.6

21.2

55.6

42.8

48.5

26.6 43.8

31.8 ' 49.3

14.3

02.8

32.6

19,9

52.8 U.2
27 7 46.3

08.4 34.3

35.8

51.5

00.3

05.3

ICO

32.9

54.2

54.0

56.2

10.0

18.7

22.8

33.5

52.6

12.6

12.3

55.3

54.8

05.8

39.3

16.6

50.3

51.4

27.3

49.6

40.3

40.0

15.5

04.3

38.7

13.3

25.7 43.4

00.3

06.4

01.3

07,4

50.8

36.8

29.9

04.3

00.9

16.6

28.4

37 2

39.6

12.8

12.9

21.8

58.7

35.3

07.6

09.3

45.6

11.8

30.5

30,2

31.4

30.8

43.8

18.8

53.8

35.0

27.8

03.8

47.6

44,4

29.7

34.0

20.9

26.1

04.3

01.8

47.3

50.9

08,4

57.5

57.6

37.6

03.3

22.0

55.6

30.3

01.0

17.5

24.2

18.5

25.2

09,0

54.3

47.6

22.3

26.6

36.8

4*^.9

56.8

50.8 08.3

31.0

48.5

48.4

49.2

47.8

02.3

38.3

12.3

42.2

45.8

21.6

28.2

15.4

14.8

00.5

20.8

39.3

12.9

47.4

18.3

34.8

42.2

36.3

43.2

27.6

11.5

00.0

40.2

53.3

57.3

05.2

55.2 14.3

14.0

25.7

50.2

05.7

06.3

07.7

06.9

21.6

57.9

30.8

59.5

04.2

1 43 28.90

1 46 28.04

2 08 12.96

2 31 10.34

2 35 54.90

2 40 59 49

1.50
j
+ 0.131 1 43 28.50

(- 8.52) 0.13

0.13

0.22

0.24

+ 0.27

1 46 29.91

1 51 22.44

3 02 22.86

3 13 52.64

3 19 29.05

3 ^ 46.86

+ 1.50

(-16 . 63)

+ 2.44

+ 1.65

1,65

1.59

1.37

1.26

+ 1.50 + 1.23

3 23 21.23

3 50 55.84

4 09 25.53

4 22 42.91

4 26 48.53

— 1.50

(-18.97)

4 22 44.01

4 26 49.53

4 3G ;^.61

4 40 20.01

4 52 11.27

4 56 46.20

4 59 34.38

20 30 56.11

20 42 10.00

20 47 18.83

21 04 22.64

21 25 33.59

21 39 52.36

21 57 12.44

22 05 12.27

21 57 13.19

22 05 12.81

22 41 21. 06

23 52 59.00

23 04 35.23

23 10 07.77

23 15 09.56

40.0 I 23 20 45.56i

+ 2.33

2.33

1.92

1.59

1.51

-J-
1.50 + 0.55

(— 15.72) 0.59

0.55

+ 0.24

— 0.37

0.99

- 1.23

— 1.50

(- 2,42)

+ 1.50

(- 5.27)

+ 0.68

0.68

0.68

0.68

0.92

1.10

1.10

+ 1.10

+ 0.27

0.27

0.27

0.27,

0.16

o.u

0.05

I + 0.00

1 46 27.91

2 08 12.58

2 31 09,99

2 35 54.57

2 40 59.22

1 46 30.18

1 51 ^2.42

3 02 22.40

3 13 53.25

3 19 28,89

3 22 46.66

23 57 50.68
;

1 45 37.82

00 49.92 1 45 37.99

22 34.30 1 45 38.28

45 31.66 1 45 38.33

36 25.73

55 21.00
1

1

1 45 38.22

45 38.11

(+ 1.61)

45 31.75« k ^ « « ^ *

1 03.20' cO 46 19.72

00 49.93 1 45 40.25

05 42.26 1 45 40.16

1 16 42.37 1 45 40.03

3 23 20.88

3 50 55.49

4 09 25.24

4 22 42.53

4 26 48.32

1 28 13-35

1 33 48.76

1 23 30.03

1 45 39 90

1 45 40.13

45 40.03

(+ 1.43)

55 20.96

1 37 39.91

4 22 43.83

4 26 49.50

4 36 32.66

4 40 19.71

4 52 11.25

4 56 46.03

4 59 35.06

2 05 14.42

a 10 05.09

2 37 01.52

2 41 07.21

2 37 01.48

2 41 07.24

9 50 50.48

2 54 37.36

3 06 28.88

2 57 07,66

3 13 52.67

1 45 40.97

1 45 41.07

1 45 41.08

1 45 41.11

r 45 42. a^

1 45 43.27

1 45 42.18

I 45 42.35

I 45 42.40

36 24.88

1 02.72

45 40.98

(+ 1-07)

1 02.96

20 30 55.01 18 44 40.47

20 42 09.79 18 55 54.03

20 47 18,62

21 04 22.52

21 25 33.50

21 39 52.16

21 57 12.27

22 05 12.11

.19 01 02.98

19 18 06.85

19 39 18.00

19 37 45,84

20 10 56.68

20 18 56.44

I 45 42.39

45 42,17

(+ 1.47)

1 29.32

6 6 28 27,27

rf6 23 35.90

6 28 27.22

2 10 04.52

2 37 01.45

2 41 07.21

2 41 07.23

1 03.75

1 IG 15.54 46 15.70

1 46 15.76 (+
1 46 15.64

1 46 15.68

1 46 15.50l

1.20)

21 57 13.03

22 05 12.66

22 41 24.51

20 10 56.64

20 18 56.34

1 46 15.59

1 46 15.67

• w

1 13.30

3 06 28,85

2 57 07.07

6 28 33.54

O

6 28 32.10

19 37 45.20

1 46 16.36 46 16.34

20 40 04.07

22 52 59.10| 21 06 42.92

23 04 35.06

23 10 07.70

23 15 09.40

21 18 18.49

21 23 51.30

21 28 53.04

23 20 45.401 21 34 29.10

1 46 16.2 (+ 0.67)

20 10 56.41

20 18 56.29

1 46 16.18

1 49 16.57

1 46 16.40

I 46 16.15

1 46 16 30

I 11.31 A20 52 39.82

SI 18 18.22

20 10 56.67

20 18 56.43

20 40 03.21

6 28 30.23

i6 28 30.48

d6 28 30.60

21 28 53.25

rt Moon's second limb imperfect. h Deduced from corresponding observation.^ made at Greenwich Obgervalory. c 4-66.21 r=comptited time of moon^s semi diam. passing meridian.

^d Deduced from corresponding observations made at Phila. High Schotd Observatory, c 63.15s. =i computed time of moon's semi-diam. passing meridian. /Cloudy during the observtttfonfl on Nos

g Sept. 12, very hazy. No culmination could be taken previous to this because of tlie bad weather, h 71s.46 computed time of moon's semi-diameter papsing meridian.

J and 76. to
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Date.

1853*

Sept. 14a

o
pi

2i

u
o

o

100

101

103

103

104

105

106

107

15

16

108

lUU

110

111

112

lU
ill!

115

IIG

117

118

119

120

191

122

133

134

125

128

127

128

129

130

131

Meridian transit observations made at mouth of Bio Grande^ &c.—Continued.

Name of object

»»H

a
o

a

a
'i
E3

s

M

t

Capricorni ......

Aqimrit

Capricorni......

Pegaai

Capricorni......

Mnon'fl 1st limb

Aquarii ..••

^ Capricorni

1 Aquarii

G. C. 1993

W.

E.

G. 0. 2019

^ Pogasi

Moon's let limb.

Moon's 2d limb.

Aquarii

\p^ Aquarii • •«.. .*•.

^ Aquarii

t//' Aqundi

Moon's Istiimb.

Moon's 2d limb.

W.

33 Piscium

a Andromedic

Y Ppgani

P Oeti...

y Pegaai

Moon 'a 2d limb..

Ceti

20 Ceti

G. C. 62

G. C. G6

E.

Secondd oftrane^it over ibe wiven wires.

I.

t.

01.0

17.2

15.9

25.6

43.5

3L.6

56.4

58.3

34.2

37.3

54.6

06.5

46.3

50.8

04,5

14.3

13.3

11.2

42.5

G. C. 121

59.6

44.7

04.3

58.3

II. III.

20.8

69.2

34.4

31.3

42.8

01.4

50.3

14.2

15.8

51.4

49.2

54.6

13.3

24.4

29.5

06.0

32. :i

07.8

22.3

31.8

38.3

33.6

28.6

00,4

ff.

40.3

17,3

51.3

52.3

00.0

18.7

08.4

33.3

08.6

09.8

12.0

30.9

41.8

46.8

22.8

V < a

25.3

39.8

49.4

55.3

13.3 30.6

16.8

02.8

21.5

18,2

46.3

18.3

53.3 10.5

48.3

34.4

20.9

38.3

37.5

27.6

IV.

9.

00.2

35.6

08.7

10.8

17.5

36.7

27.0

V.

37.8

04.3

r.

19.4

54.5

35.8

28.8

34.8

54.3

45.5

VT. VII

39.3

13.8

43.0

47.1

52.3

55.7

08.8

96.0 43.3

30.2 50.6

29.2 4G.6

48.4 06.3

00.3 18.3

03.8

21.4

40.3 57.7

06.5

42.fi

57.4

07.1

13.0

04.

36.8

23.3

59.8

14.8

24.8

13.4

36.4

00.5

10,7

03.8

34 3

36.3

38.5

14.8

40.3

17.3

32.6

43.3

31.7

54,6

06.0

51.6

38-5

55.7

57.3

44.6

93,8

09.3

56.8

12.8

50.3

39.3

12,8

02.3

41.3

36.5

14.7

29.8

37.2

59.1

31.3

00.3

04.7

09,3

22.3

31.2

44.2

17,7

31.5

21.3

42,0

53.8

55.6

32.6

57.6

34.6

50.3

59.6

04.2

09.8

h. a

m

H O

5^

Efl

Error of-

Collima'n,

(azimuth.)

Level.

22 53 00.10

i>3 04 35.94

23 10 08.67

23 15 10.56

23 23 17.47

23 31 36.54

23 39 26.97

93 44 49.45

23 31 38.17

93 44 51.05

23 55 25.96

09 30.08!

20 29. 2G

33 48.29

36 00.20

53 03.98

57 40.34

53 0G.20

57 42.60

1 24 57.39

1 27 07.03

1 44 19.67

1 47 11.58

57.0 1 52 04.01

39.8

59.3

44.2

33.1

47.2

2 22 36.60

1 52 06.07

3 15 51.76

2 22 38.79

9 31 55.66

2 37 57.55

19.3 36.6 2 41 44.89

03,5 1 90.8 * 37.7 55.0 13.3 1 146.8' 3 08^.02

//

— 1.50

(- 5.48)

+ 1,50

(- 6.87)

— 1.50

(- 8,27)

+ 1.50

(- 3.47)

a

ha

o

//

0.6d

0.68

0.C8

0.68

0.68

0.73

h, Tft. «.

23 53 59.83

23 04 35.44

23 10 08.34

23 15 10.14

23 23 17.33

23 31 36.16

0.78 23 39 26.57

0.82

0.27

0.27

0.27

0.27

O.SS

0.14

0.13

0.13

0.13

23 44 48.99

+ 0.82

0.82

0.82

0.82

0.95

1.05

1.23

23 31 38.03

23 44 50.90

23 55 25.78

09 29.79

20 29.22

33 48.09

36 00.00

53 03.88

57 40.16

53 05.79

57 42.21

1 24 57.02

1 27 06.66

1 44 12.26

1 47 11.46

1 52 03.87

+ 1.23 9 22 36.19

a -a

S
V
o
on

S3 IL

S a

a (^

U

o
o
s

h. m. s,

21 06 42.91

21 18 18.48

21 23 51.30

21 28 53.24

21 37 00.19

21 45 19.05

21 39 03,06

21 58 31.99

21 45 19.05

21 58 31.99

22 09 06.85

22 23 11.09

23 34 10.18

32 34 18.61

22 34 18.61

23 06 44.97

23 11 21.11

0.41

0.41

0.34

1.34

33 06 44.97

23 11 21.11

23 26 11.40

23 26 11,40

23 57 51,03

00 50.27

05 42.60

36 14.90

1 52 06.09

2 15 51.34

3 22 38.70

2 31 55.65

0.17 9 37 57.51

0.13 2 41 44.78

05 42.61

15 27.89

38 14.92

45 32.13

51 33,81

55 21.42

e s
t S

re 4)

E Z
11

£ 1V —
£ -

£ 3

1 46 1G.91

1 46 16.96

1 46 17.00

1 46 16.90

1 46 17.03

1 46 17.11

+ O.Oll 3 08 55.101 1 22 31.48

a. tn

2

.5

I

1 46 17,00

46 17,04

(+ 1^28)

0?

13

c

c -

g
.2 c

App. K. A. of cp?itrc de-

duced from obburva-

lions made at

—

m. V.

HigbScliool

Observato-

ry, riiila.

!

Royri! Ob-

Ber\Mtnry,

Gr'uwieli.

e

m
a

no Qj 'r:

M ^ W

g ^-o'a

h, m. A. h m. 9* h, m. 8t

1 08.88

1 46 18.98 46 18.91

1 46 18.99 (+ 1.93)

1 46 18.93

1 46 18.70

1 46 18.94

1 46 18.91

1 46 if. 05

1 46 90.82

1 46 21.10

1 46 21.05

1 46 21.19

1 46 21.27

1 46 21.29

46 20.98

(2.20)

•

21 39 01.98 6 28 37.08

1 06.56

1 06.56

23 11 21.32

1 04.68 d23 38 38.50

22 34 17.31

22 34 17.31

6 28 37.19

to

GO

o
as
o
Hi

c6 28 30.72

1 04.68

1 46 23.48 46 23,31

(+ 2.45)

23 26 09.87 c6 28 23.86

d23 36 38.50 23 26 09,87

23 57 51.10 23 57 51.21

1 03.41

1 46 33.78

1 46 23.41

1 46 23.70

1 46 23.36

1 46 23.62

45 32.14

15 26.56

45 32.21

6 28 24.66



18s 132

133

134

135

136

137

13B

£ Pisciiim

G. C. 66

Moon's 3il Ihub..

G. C. 1*21

W.

V Piscium

PlHCiUUl

Oct. 8 13iJ

140

141

14a

143

141

145

146

9 147

148

149

150

151

152

153

lOi 154

155

156

157

l^

13

158

15U

160

161

169

163

164

165

166

IC7

16S

IGU

170

171

G. C. 181

S Cygnl.,..

Pegasi.....

G. C. 1993

G. C. 1999

G. C. 2019

40.7

56.3

21.6

06.7

24.8

15.3

14.3

£

**«««g Peguiii ....

a PiscU Australia

.

a Pegasi

Sagiltarii

tr Sagillarii

Moon's Utlimb.

a AtiuiliB.

h SajTittarii

c SagUtarli

a" Oapricoml

13.8

39.3

24.0

42.0

32,6

36.8

15.3

30,8

56.6

40.5

58.8

49.8

00.2

32.4

48.3

13.8

58.3

16.2

07.2

32.8

W

10.2

34.8

42.2

41.8

37.3

U.G

01.8

09.6 I
90.3

h Sagittarii

c Saglllaril

a" Capricorni

Moun'd iHt liiub.

S Cnprieornl

W.

28.3

37.4

31.5

15.6

29.3

10.3

30.6

11.5

34.3

20.8

E.

ft Capricorni

a Gruifl

G. C. 1993

Moon's 1st limb

i Pega&i

r' A(|tiaiii .,

J Aqunril

Australia

a Pegaal

r» Afiiiarii

J AqiiarU

a Piscid AustraliH .

a Poffr

41.6

03.5

21.8

53.3

16.8

55.6

35,6

37.3

12.2

13.3

W. 38.8

40.5

15.4

16.3

29.7

52.1

59.3

58.8

57.8

02.4

46.5

55.6

41.0

^.4

48.3

29.8

33.5 49.8

31.3

51.8

40.8

59.4

21.2

46.

»

09.8

53.4

55.5

J2.3

30.8

56.3

58.3

35.6

34.4

49.4

09.3

16.6

15.6

17,9

19.3

21.8 41.3

05.0

13.

G

00.3

49.3

07.5

49.2

07.4

50.6

09.0

59.3

17.3

38.7

12.5

26.8

3t.5 52.3

12.8 30.0

10.7

13.1

53.0

48.4

13.6

16.2

54.8

51.6

09.3

26.6

33.7

33.0

38.4

36.9

01.5

37,8 55.3

23.4

32.3

19.6

07.3

26.8

08.4

24.8

28.4

09.8

26.9

18.6

34.8

56.3

37.7

44.0

10.6

47.5

28.3

30.9

11.8

06.0

3L.5

34.3

15.1

a Fleecy cimids were flying over durins ttie observations.

49.8

05.3

31.3

15.5

33.3

24.3

45.5

06.3 I 24.3

28.8

44.3

50.8

50,2

58.8

54.3

13.3

41.8

50.4

39.4

24.6

46.3

27.6

42.6

47.8

99.3

44.4

38.0

52.7

14.0

03.6

01.3

28.7

04.8

46.2

48.8

31.5

23.

G

49.3

51.9

34.7

09,6 27.0

22.4

48.8

32.6

50.3

41.5

08.4

48.5

01.5

08.4

07.3

18.9

11.7

91.3 40.8

30.8

00.1

07.8

58.6

41.8

05.4

47.3

59.7

07.3

48.7

01.8

56.9

10.6

31.6

28.8

18.5

46.8

92.3

03.8

06.3

51.3

41.3

07.0

09.6

54.4

44.8

39.8

06.3

49.8

07.7

58.8

31.2

08.3

18.5

95.7

24.3

39.8

29.2

00.6

48.5

18.6

17,8

59.2

34.7

06.6

17.7

36.3

08.3

19.3

15.3

28.6

49.4

54.8

36.3

05.1

39.4

31.3

34.4

11.4

59.3

24.4

27.3

14.3

2 27 32.48

9 41 48.10 (

3 03 13.96

3 08 58.20

3 20 16.16

3 24 07.07

3 41 22.74

1.50

7.09)

0.96 2 27 32.01

0.9g' 2 41 47,78

22 54 09.17

23 24 26.73

93 56 33.81

01 33.00

10 38.41

21 36.91

37 01.30

44 55.51

+ 1.50

(— 10.81)

1.07 3 03 13.62

l.IO 3 08 57.86

1.10 3 20 IS.fcQ

1.10 3 94 06.75

1.10 3 41 22.35

4105.90 146 25.96,46 95.89

.55 21.43 1 46 26.35;(+ 2.81)

1 03 04.57

1 22 31.46

0.^ 22 54 09.19

1,10 23 24 26.54

1 33 49.33

1 37 40.46

1 54 56.37

,

1 46 26.40

1 46 26.49

1 46 26.18

1 46 25.98

0.48 23 56 33.47

- 0.12! 01 32.761 22 14 06.01

91 06 42.57

21 3G 59,98

22 09 06.69

1 47 26,69 47 26.98

20 43 23.39

97.3 20 48 32.19

+ 0,44

1.10

1.10

+ 1.10

10 37.81

21 36.87

37 00,77

44 55.46

22 23 10.95

1 47 26.56(4-

1 47 26.73

1 47 26 75

1 47 26.86

2.73)

22 IM 10.08 1 47 26.79

<£l 49 23.74

29 57 28.74

+ 1.59 + 0.131 20 43 22.83

(- 13.74) 0.13' 20 48 31.65

21 22 19.74

21 31 07.17

21 35 26.90|(

21 41 08.46

21 57 24,93

+ 1.50

- 13.74)

21 35 96.65

91 41 09.91
{

21 57 2G.79

99 94 18.53

1.50

13.28)

23 26 35.00 + 1.50

- 12.82)

+ 1.01

23 32 56.39
(

46 38 01

0.13 21 92 19.75

0.07

+ 0.04

18 55 53.55

19 01 02.51

19 18 52.07

1 47 27.03'

1 47 36.72

1 47 99.28 47 29.39

1 47 29,14 (2.08)

21 31 06.98 19 43 38.00

— 0.97

+ 0.20

1.50

1.92

91 35 26.17

21 41 07.73

21 57 21.44

21 35 97.65

23 56 44.13

17 10.69

21 47.49

29 28.47

34 30.90

37 11.79

45 06.10

29 31.56

31 31.01

37 14.90

+ 1.65

1.43

19 47 57.04

19 53 38.59

20 09 55.39

1 47 28.98 47 29.39

19 47 57.02

21 41 09.00 19 53 38.57

21 57 26.20 90 09 55.38

1 47 29.13(+

1 47 39.14

1 47 29.05

2.08)

1 47 30.63 47 31.14

1 47 30.43 (+ 2.53)

1 47 30,821

22 24 17.85

— 1.50

(- 9.38)

0.68

0.68

0.68

0.68

0.68

0.68

+ 0.68

23 26 34.58

23 32 5G.01

23 46 36.97

23 .'jG 43.77

17 10.24

90 91 .37.14, * t • «

91 38 57.47

21 45 18.82

21 58 59.87

92 09 06.65

!£2 16 21.30

09.3 45 09.43

+ 0.27

0.27

0.27

+ 97

21 47.39 S^2 34 10.05

29 28.05 22 41 50,49

34 30.44! 22 46 53.00

37 11.12 22 49 33.70

45 06.07 22 57 28.71

1 47 37.11 47 37.76

3.07)1 47 37.19{-^

1 47 37.10

X 47 37.13

29 31.06 92 41 56.41

1 47 37.34

1 47 37.56!

1 47 37.44

1 47 37.43

1 47 37,26

34 33.48 ^ 46 52.99!

37 14.21 22 49 33.71

45 09.22

1 47 40.53 47 40.59

1 47 40.49 (+ 2.70)

1 47 40.51

1 03.83

41 05.93

hi 12 52.18

1 33 49.36

1 37 40.43

41 06.05

1 03 03.29

1 37 40.57

c6 28 29.69

e6 28 36.03

1 13.85

1 ll.fiD

19 18 51.49

19 47 57.06

6 28 38.86

o

30 21 36.54' 6 28 40.56

1 06,84'r22 27.27.06

c6 28 94.11

22 16 20.66 cG 28 21.90

22 41 50.70

92 46 53.03
I

92 46 53.12

b Tlie perfect limb.

29 57 28.711 1 47 40.51

c Deduced from corresponding observations made at Greenwich ObBervaiory.

d 64.77s.= computed time of nioon'iBemi-diam. passed meridian, e Deduced from observations mnde at Philadelpliia Ili^h School Academy. / Clouds have prevented a full set of observations to-night,

g No low star could be taken in conaequeuce of the cloudi. h 69(.64 = computed time of nioou^s iemi-diam. paisin? meridian. i Clouds prevent further observations. j Very cloudy.
to

k Clouds and rain prevent observations being made bright. I 66. 98s, = computed time of moon's semi diam. passing n»«ridian.



Date.

a

I
9

1W3.

Oct. 13

VTd

172

173

174

175

176

177

178

179

180

181

183/

18

185

186

187

188

189

190

191

192

193

Meridian traiisU observations made at mouth of Rio Grande^ dec,—Continued.

Name of object.

O

G. C. 2086

G,C.2092

Moon's 1st limb

20 Piaciuta

27 Pi^ciuin

G. C. 2153

SecondH of transit over the seven wires.

I.

f.

VV.j 34.2

09.8

28.6

15.2

00.8

40.3

a Kridnni

a Piscimu

f* Ceti ,
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08.6
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46.0

12.3

14.2

22.2
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04.4

31.3
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02.3 20.4

29.4
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G. C. 400

0» Tauri

49.3

16.0

17.6

05.3

34.6

18.2

35.5

35.6

29.8

39.3

44.3

36.8

22.6

49.5

49.3

38.6

47.4 04.5

07.8

34.3

35.1

23.8

53,2

38,5

53.6

53.5

48.3

26.4

52.6
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42.2

n,6
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11.3

06.8

W. 26.7 44.5 02.3

IV.

25.7

02.3

21.8

06.3

52.3

32.2

09.3

20.3

49.0 06.6

54.8

53.6

59.7

12.3 29.5

43.8

56.7

02.3

41.8

07.8

06.8

57.2

22.3

45.3

11.4

10.3

00.4

30.5

90.2

30.8

29.0
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20.2

V.

43.2

19.3

39.3

23.6

09.6

49.3

37.3

23.8

12.7

11.0

17.3

46.8

03.3

13.9

20.3

55.3 13.4

00.5

26.3

24.0

15.8

40.3

03.7

29.6

27.7

19.0

49.3

40.4
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46.8

43.7

37.6

54.3
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30.2
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34.8

03.9

22.8

31.3

38.1
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18.8

44.8

42.3

33.8

^.5

48.2

45.4

37.4

07.5

01.3

07.7

04.4

02.3 20.9

55.
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VI. vir.

3.
j

s.

00.3 17.3

36,5 54.2

56.7 14.9

40.8 57.7

26.3 43.5

06.4 23.5

11.6

58.3

47.

9

45.0

53.3

20.8

42.6

48.5

35.8

49.3

37.7

03.2

59.6

52.1

57.8 15.7

41.3

06,5

03.3

55.8

26.3

22.3

26.4

22.3

u sV <o

ft >

c 5
t o

0) ft

-ia

h. ?n< s.

54 25.77

59 02.00

1 08 21.71

1 28 06.44

1 38 52.24

1 45 32.04

i

Error of-

Oollima'n,

(azinmth.)

Level,

— 1.50

(— 9.28)

3 20 08.83

3 42 20.34

3 53 06.49

4 19 54.76

4 24 53.77

4 28 59.49

4 42 29.60

4 53 43.60

+ 1.50

(— 3.90)

+

4 24 56.79

4 29 02.31

5 07 55.26

5 26 41.69

5 36 07. t9

5 39 06,94
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- 1.50

(— 9.08)

5 26 45.19
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5 39 10,27
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d
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0.82
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4 28 59.65

4 42 29.69
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0.55

0.55
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+ 1.65
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3 05 54.03

3 38 47.99
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Nov, 7
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905

206

207

208

209

210

211

a Tauri

212

213

214

215

216

217

218

219

220

221

222

223

294
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226
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228

229

230
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232

233

234

235

236

237
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240

241

G. C. 400

G. C. 405.

Moon's 2il limb

Tauri

a Leporis .

i Tauri..,.
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Moon's 2d Umb
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O. C. 587

Moon's 2d limb.
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i

Capricorni

Capricorn!

Cygni ....
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21 38 57.09
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1 49 09. 09^+ 3.74)
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1 49 13.08 49 13.35

1 49 13.12 (+ 4.17)
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1 07. C6
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5 38 19.19 6 28 41,25
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20 37 24 . 6t
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21 38 57.26
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22 00 26.29

22 22 53.69

21 03 14. C8
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21 45 18.52

21 33 57.19

21 45 18.51

a6 28 36 . 94

•I •«•»•*«

22 00 14.81

22 22 53.84

a6 28 34.05

j6 28 34.53

22 46 52.87 22 46 52.81

y 22 22 53.68

22 46 52,76

*^ iJ^ <LlJ,bJ

^3 46 52.79

O

1-5

a Deduced from corre.-[W)nding observations made at Greenwich Observatory,

c Deduced from rorrcsponding observations made at riiiladelphia Iliyh School Observatory
c €3s,05. = computed time of moon^s semi'diam. paseing meridian.

g 64S.U0. = computed time of moon's semi diam. passing meridian.

i No further observatiuus thisi morning, in consequence of the tliiciiening clouds.

h 64s. 90. = computed time of moon's semi-diam. passing meridian.

d Oct. 16.—Clouds prevent observations being made to-night.

/ Not satisfiictoryj bi :iuse of clouds.

h 654.24. = computed lime of moon's semi-diam. passing meridian.
; Deduced from correspondin- observations made at Radcliffe Observatory
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Date.

Nov, 9

10

il

13

13

I

343

243

344

945

246

Name of object.

a Piscis Auslralis.

S47

24«

249

250

351

fc252

253

i254

a Pc^afli

Mooii^slst limb

(^ Aquari!

i//» Aqitarii

w

a
•*

s

a

E.

^ Pcgasi

a Piscia Australis

a PegtiHi

W

^ Aquarii.

i/*' Aquarii.

37 Pispiiim

Moon's 1st limb.

33 Piscium

255

256

257

258

2G0

27 Piscium

33 Pisicium •.

a Androuit'duj .,..

Ceti

Moou's 1st limb.

iK) Ceti

261

26:2

263

901

265

266

267

-! Piscium W.
20 Celi

G. C* 66 .t . . ^. .

.

Ui Ut Izl ••«
Moon'3 1st limb.

a EridanI

Pibclum

Meridian transit ohervalions made at month of Rio Grande^ dec.—ContinueJ, to

Seconds of transit over the seven wires.

I.

t.

47.3

48.5

54.7

!I.

.3

35.0

5K6
53.3

10.6

46.5

37.5

47.9

17.3

4.

06.8

06.2

12.3

III. IV.

59.4

26.5

23.6

90.3

16.

H

52.6

12.2

10.

e

28.3

03.8

54.8

05.8

34.5

09.8

31.5

28.3

45.0

21.4

46.6

41.3

48.2

23.2

27.5

51.6

46.3

02.6

38.5

E. 41.7

31.5

40 7

09.0

13.6

43.3

45.8

03.3

59.0

38.8

^.9

01.3

03.0

55.8

52.3

19.3

20,5

20.5 37.4

41.0 58.3

07.8 24.8

268

269

270

271

272

¥ Piscium....

PiHcium

Moon'Blfltlimb.

f« Ceti

B. A. C. 845

£.

56.6

07.3

23.2

07.8

15.5

28.9

19.6

08.3

03.2

14.2

24.3

10.4

40.6

33.0

15,5

33.8

13.3

11.7

37.2

37.6

54.8

32.8

41.6 59.3

46.3

37.3

25.8

20.3

42.3 59.5

30.9

41.3

28.0

12.5

50.2

48,3

58.8

45.3

45.3

07.6

03.4

54.3

43.6

37.3

16.4

V. VI.

06.3

59.0

06.3

15.3

34.5 51.8

f.

26.0

16.8

23.5

:^.3

09.0

VII.

44.8

11.3

03.8

19.8

56.3

46.3

58.3

01.8

31.3

21.4

36.8

t.

46.3

ai.4

41.3

49.5

26.6

19.4

50.8

38.9

53.9

13.3 30.8

03.3

15.6

50.6

30.3

31.3

55.4

55.3

11.8

07.4

47.3

50.6

13.5

12.4

28.0

24.8

04.8

10.0

31.8

29.8

46.2

50.2

16.3

05.4

15,8

03.3

16.8

24.8

20.3

11.5

00.8

54.8

33.8

37.8

29.0

18.8

11.8

51.3

07.3

33.3

22.8

32.9

20.3

49.3

41.8

54.8

46.3

36.4

29.3

08.5

24.0

50.2

40.3

50.0

37.6

21.4

59.3

12.2

03.6

53.9

46.6

25.8

Error of-

0) h
5 if

38 46.54

46 41.40

54 48.09

55 i;7.87

1 00 34.34

Collima'rij

(axijuuiii.)

Level.

23 27.27

38 51.47

46 46.11

56 02.43

1 00 38.66

1 40 29.10

1 43 40.69

1 47 08.95

+
(•

1 40 33.34

1 47 13.11

1 50 11.77

2 25 37.40

2 30 37.77

2 34 54.66

2 3U :^.73

2 34 59.04

2 44 48.36

3 II 58.03

3 16 45.44

3 21 44.81

3 27 07.46

3 23 20.53

3 27 11.66

4 03 01.09

4 09 54.76

4 26 33.94

1.50

3.09)

— 1.50

(— 6.24)

+ 1.50

(— 16.22)

- 1.50

(— 6.69)

+ 1.50

(— 6.20)

//

0.531

0.68

0.68

0.84

1.65

+ 1 00

1.00

0.57

0.00

0.82

0.82

1.18

+ 1.65

0.27

0.66

0.82

0.82

1.27

1.65

0.27

1.06

3.02

2.48

2.11

1.66

lao

1.10

2,20

3.08

3.85

3.85

i

O

I

2.

"3
S

a

o «

A. m. s.

38 46.43

46 41.41

54 48.02

55 57.87

1 00 34.23

23 27.12

38 51.01

46 46.03

56 02.21

1 00 38.41

1 40 28.91

1 43 40.47

1 47 08.73

h, 971* I.

2-2 49 33.31

23 57 28.45

22 53 03.22

06 44.69

23 11 20.85

1 40 32.94

^ 34 09.73

22 49 33.36

22 57 28.43

23 06 44.68

23 11 20.84

23 51 11.10

23 42 31 . 72

23 57 50.98

23 51 11.09

1 47 12.59 23 57 50.97

1 50 11.77

9 25 36.65

2 30 37.31

2 34 54.16

00 50.18

36 15.03

29 47.74

45 32.^

2 30 32.38

2 34 58.67

3 44 47.92

3 11 58.22

3 16 45.05

3 21 43.76

3 27 07.15

»f^

E o
o ^
o (2

sr 4;

g

» "

A. 7n. it

1 49 13.06

D. -J
"^

O ^ C.<d
CO Z

.9 13.35

1 1

a
X a

c Uj
*

B
s C

H
p. f

stati

*« « c
03 s s
0.) CO c^
^^^ ^^ b^H^

.s o •c
Ifl

.

m. f.

Ajip. R. A. of ceiure dti-

duced from observa-

tions made at—

Iliiili School

Observaio-

ryj iqiiia.

149 12. 96(4- 4.17)

1 49 13.18

1 49 13.38

1 05.53

1 49 17.39 49 17.72

1 49
17.65J(-f- 4.15)

1 49 17.60

1 49 17.53

1 49 17.57

1 49 17.81

h. rt%, 8,

22 53 13.08

23 06 44.49

23 11 21.12

Royal Ob-

servatory,

Gr'nwich.

A. m s.

s s
^ o

« s s

t ^

o o =

A. m. 5.

22 53 09.20

23 06 44.54

23 11 20.97

aO 28 32.15

6 28 30.50

1 49 17,75

1 49 21.85

1 49 21.62

1 49 21.59

1 49 21,62

1 49 21.84

49 21.65

(+ 4.20)

1 03.57

* • t » •

23 06 44.49

23 n 21.09

23 51 11.29

23 42 41.18
I

23 06 44.74

23 11 20.97

23 51 11.13

23 42 31.11

23 57 51.04 23 57 50.99

3 23 20.39

3 27 11.49

4 03 00.87

4 09 54.48

4 26 33.68

41 06.05 1 49 26. 3i

45 32.31

55 21.67

1 23 31.85

1 \^ 57.47

1 32 17.16

1 37 40.93

49 26.13

1 49 26.36 (+ 4.30)

1 49 26.25

1 49 2G.37

1 02.56

23 51 11.28 23 51 11.12

23 57 51.03 23 57 50.98

a6 28 26.23

c6 28 31.07

CO

O
o

29 56.95

45 32.36

1 33 49.77

1 37 40 93

2 02 01.52

2 20 23.85

2 37 02.98

1 49 26,60

1 49 26 62

1 02.26

41 06.00

45 32.37

29 47.14

45 32.38

41 05.96

45 32.37

55 21.70 55 21.70

1 4d 30.55 49 30.25

1 49 30.56

1 49 30.63

1 49 30.70

{+ 3.88)

1 22 31.83

a6 28 23.32

1 37 40.84

1 02.63

1 22 31.89;

1 15 56.83

1 37 41.06

a6 28 34,55

1 37 40.84

a » •

2 20 23.75

2 37 03.10

1 33 49.80

1 37 41.06

2 02 00.84

2 20 23.80

2 37 02.95

a6 28 35.93
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el6

18

SQ

14
I
273

274

275

276

278

279

2«0

281

282

263

284

285

286

287

288

98a

290

291

292

293

294

295

296

297

yai
j
298

299

300

301

302

303

V Cell
] W

B. A. C. 845

6. 0. 244

G. C.254.. • • » • >

Moon's 1st limb.

Moon's 2(i limb

.

G. C. 274

r> Ariel 8

G. C. 274 E,

r' Arietia

Tf Tanri

Moon's 2(1 limb .

G. C. 344

y Tauri

6* Tauri

^* Tiauri

G. C. 370

a Colunibm

132 Tauri.

136 Tauri

G. C. 535

Muuu^H 2d Uiub

W.

e Geminorum

a CaniH Majoris.,,

I Geminorum. ••.•

y Cancri

Moon*a 2(1 limb.

X Lcouia

W.

A Leonia

Moou'a 2il limb.

E.

y Lonnifl

06.3
I 23.8

45.8

49.6

ai.5

20,3

27.6

28.8

27.8

33.3

32.4

31J
18.3

48.2

15.5

2G.6

E. 17.0

02.6

06.8

04.2

38.6

55.8

45.8

27.9

05.3

34.4

37,8

42.8

34.8

16.3

03.3

07.7

50.2

38.3

45.5

48.3

46.0

52.8

50.7

50.3

36.5

06.4

33.3

44.4

37.8

21.3

26.0

29.4

56.3

14.8

04.0

46.3

24.3

53.3

56.5

01.6

53.2

34.0

40.9 1 58.3 15.6

20.3

25.3

08.2

56.3

37.5

43.3

26.6

14.3

03.4 21,8

07.5

04.2

08 8

08.8

55.3

24.5

50.4

02.0

00.3

58.3

40.3

45.3

40.8

15.5

04.9

.5

12.0

15.3

20.2

11.6

52.6

27.5

22.4

12.5 32.3

26.9

27.4

13.3

43.0

08.3

19.8

25.3

18.8

18.8

58.7

04.3

59.3

34.8

33 6 52.6

21.5 39.4

2S.6

30.8

34.3

38.3

29.8

10.8

55.2

01.4

44.8

32.5

39.4

47.2

40.8

51.8

45.3

46.3

31.8

01.6

26.3

37.8

43.3

37.3

39.5

17.6

23.8

18.3

54.4

11.5

57.3

40.8

01.5 19.6

49.3

52.8

57.3

48.3

29.0

01.0

00.3

36.3

42.8

36.3

13.6

30.3

15.0

59.3

37.8

08.2

11.5

15.5

06.3

47.2

18,6

14.3

21.2

55.5

02.6

55.3

33..

^

49.3

.>J.6

17.5

56.2

26.6

29.8

34.4

^i.3

32.6 50.0

12.3
1

29.6

19.0 36.8

03.3 21.4

50.2 08.3

57.3 15.3

06.8 26.3

58.9

11.6 31.0

03,5 22.9

04.8 23.3

50.2 08,6

19.8 38.5

43.8 01.6

65.6 13.5

4 09 58.54

4 20 37.71

4 30 43.30

4 40 26.57

4 50 14.31

4 52 21.47

4 55 27.49

5 02 22.54

— 1.50

(- 5.71)

4 55 32.19] + 1.50

5 02 27.11

5 28 27.50

5 41 13.43

5 45 43.14

6 01 08.46

6 05 19.94

6 05 25.30

(— 11.22)

1.50

6 07 18.90 C— 11.00)

7 24 18.99

7 29 58.90

7 34 04.51

7 55 59.51

8 18 34.94

8 24 52.56

8 28 39.37

6 45 99.66

+ 1.50

(- 10.57)

10 25 01.03

11 00 30.66

11 13 34.01

(

11 13 38.59

11 59 29.76

05.5 12 02 10.77

a Deduced from corresponding observations made at Greenwicli observatory.

c Deduced from corresponding observations made at RadclilTe observatory.

# Ctouda prevent further observations tbia night.

1.50

10.57)'

+ 1,50

(— 10.57)

0.82

1.98

2,25

2.88

2.88

2.75

2.54

2,06

1.92

1.92

1.92

2.80

3 02

3.09

2.97

+ 0.55

+ 0.55

2.20

2.20

3.80

3.30

4 09 58.27| 2 20 23.85 1 49 34.42 49 33.89

4 26 37.38 2 37 02.98

4 30 42.99' 2 41 08.80

1 49 34.40
(-f- 4,08J

1 49 34.19

4 40 26.23

4 50 13.96

2 50 51.99 1 49 34.94

2 48 52.10'

4 52 21.11 2 48 52.10

4 55 26.90

5 02 22.25 3 12 47 93

3 05 52.63 1 49 34.27

1 49 34.32

3 05 52.63 1 49 38.87

3 12 47.941 1 49 39.07

4 55 31.50

5 02 27.01

5 28 27.45 3 38 48.33, 1 49 39.12

5 41 13.25!
H

5 45 42.97

6 01 08.20

6 05 19.71

3 37 09.67

3 56 03.881

49 38.41

(+ 4.76)

t

4 11 29.14

4 15 40.75

6 05 25.05; 4 15 40.77 1 49 44.28

6 07 18.73 4 IT 34.33

1 49 39.09

1 49 39.06

1 49 38.96

1 49 44.40

49 43.41

(+ 5.30)

7 24 18.28, 5 34 22. .34 149 55.94

7 29 58.91 5 40 02.79'

!

2.20 7 34 04.43

2.20' 7 55 59.42

3,70' 8 18 34.77

8 24 52.38

3.85 8 28 38.77

5 44 08.69

6 06 03.48|

6 12 53.80

6 34 56.36|

6 38 42.71

1 49 56.05

1 49 55.74

1 49 55,94

3.85' 8 45 22.44 6 55 96.29 149 56.22

1 49 56.02

1 49 5G.06

49 54.61

(+ 5.33)

3.30

10 ^ 00.G3
I

8 34 48.94 1 50 11.69

.

11 00 30.26 8 54 58.53*

4.67 11 13 33.53 9 33 21.76 1 50 11.77

9.75

9,75

4.40

11 13 38.47

50 10.00

(+ 4.94)

9 23 21.80' 1 50 16.67 50 14.90

11 52 29.56 9 47 13.58

12 02 10.51* 10 11 53.'"'

-
I

1 50 16.93

1 03.50

1 03.50

2 20 23.75

2 37 03.10

2 41 08.75

2 49 01,40

2 20 23.801

2 37 02.95

2 41 08.75

9 50 51.96 c6 28 33.60

S 48 51.37 c6 28 30.44

3 12 47.99 3 12 48.01

1 04.67

3 19 48.00

3 38 48.48

4 15 40.70

3 12 48.02

3 38 48.46

3 37 08.66 a6 28 26.41

4 15 40.72

1 07.95

1 07.00

(+ 4.80) 1 06.23

h Ctonds.

d No. 277—moon's lat limb prrfecU

/ Clouds prevent more obicrvalions tbia nifgUU

4 11 28. 9J

4 15 40.69i

4 15 40.71

6 40 02.82

5 44 08.69

6 06 03.36

6 12 53.44 a6 28 28.67

6 34 56.28

o
525

6 55 26.25

8 :M 48.86

8 54 58.29 a6 28 29.45

9 47 13.17

10 11 53.61

a6 28 26.91
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TABLE B.

Besidts of observations made at mouth of Bio Grande for equatorial intervals of AQ-inch transit

by Trougldon & Simms—illumination east.

HercuiU

,

Y Draconis.

*• SagittaHi

Y Aquilx

h Sagittarii

^ Capricomi

IL Capricorn!

Pegasi

» Capricomi

? Cygni

tp' Aquarii

P Aquilie

i Aquilse

AquUa:

o" Capricomi

Cygni

61 > Cygni

Cephei

fi Cepliei

<• Aquarii

Stars observed.

a Fiscia Australis

a Persei

i Capricomi

f Pegasi

20 CeU

Mean

First wire

«.

50,96

5L07

50.99

50.92

51.29

51.18

51. OS

51.23

51.30

51.02

51.14

51.11

51.19

51.01

51.26

51.12

51,16

51.20

51.15

51.21

51.15

51.17

51,13

Second wire.

9.

33.97

33.92

33.98

34.00

34.04

34.10

33.92

33.90

34.19

33.90

33.93

33.96

34.16

34.03

34.11

34.10

34.24

34.10

33.98

31.11

34.08

33.87

34.13

34.03

Third wire

17.08

17.11

16.87

17.17

17.11

17.27

16.82

17.00

17.05

17.06

17,20

16.98

17.22

17.05

16.90

17.13

17.20

17.19

17.14

16.99

17.27

17.18

17.19

17.09

Fifth wire.

f.

17.08

17,11

17.19

17.22

17.11

17,08
«

17.11

17.24

17.15

17.38

17.06

17.30

17.13

Sixth wire.

*.

34.1?

34.14

34.20

34.29

34,13

34.15

34.02

33,96

33.96

34.33

34.08

34.16

34.01

Seventh wire

51.35

51.38

51.35

51.S^

51.29

51.13

51.13

51.38

51.15

51.46

51,14

51.51

51.34

17.24 34.10 51.30

17.23 1

1

34.29

34;23

34.17

51.22

17.13
1

51.3fl

17.19 34.25 1
51.44

17.34 34.24
+

51.20

17.12 34,07
\

1

1

51.45

17.14 34.15 51.38

17.18 33 . 99 51.27

17.33 34.17
1

51.49

17.34 34.13 51.42

17,19 34.14 51.33
1

Equatorial intervals of 46-incA transit, hij Troughfon d Simms—illumination easL {0. N. Thorn,

computer.)

First wire.

51.13s.

1.7086758

Second wire.

34.03s.

1.53I86W

Third wire.

17.09».

1.2327421

B<|uatoriai reduction to middle wire

Log

Fifth wire.

17.19».

1.2352759

Sixth wire.

34.14*.

1.5332635

0s.06

Seventh wire

51.^.

1.7102866

Os.06

2.7781513
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B—Contiaued

}f prohaUe error of equatorial interval of each
isit, hy TrougJiton & Simms—iUuminadon east.

Tim wire. Second wire.

Each re-

eult.

50.96

Each re-

sult.

A".

51.07 0.06

50.99 0.14

50.92 0.21

51.29

51.18

51.08

51.23

51.20

51.02 O.U

51.14

0.010 33.90 0.13

0.07 O.005 34,19

0.012

0.000

34.10

33.92

0.07

0.11

0.02 0.000

0.06
! 0.004

0.12 0.014 34.08

51.96 0.13
j

0.017 34.11

51.12

51.16

33.90

33.93

33.96

34.16

51.20 0.07

51.15

51.21

0.01 0.000 34.10 0.07 0.005 17.13

0.03 O.OOI 34.24 0.21 0,0i4 17.20

0.02

0.08

0.02

34.10 I 0.07 0.005

33.98

34.11

34.08

0.002

0.05

0.04 O.OOI 33.87 t 0.16

34.13 0.10

En'I int. 51.13i:0.005
' Eq-Iint.

5. 9,

34.03 ±0.005 Eqlint.

wire from the middle tvire of 4Q-inch

(O, N. Thorn ^ computer.)

Third wire.

Each re-

sult.

17.00

17.05

0.01

0.02

0.23

0.08

0.02

0.18 0.032

16.82 0.27 0.073

0.11

16.98 0.11

17.22

0.002 17.05

0.006 16.90

0.10

0.05

0.10

0.18

0.09

0.10

Fifth wire.

EacL re

suit.

Si.\tli wire.

Each re-

sult.

A*.

Seventh wire.

0.006 ; 17.22

0.000

0.008

0.001 17.15

17.38

17.05

17.30

0.006 34.14

0.000 34.20

0.001 34.29

0.005
'

34.13

0.012 ,

0.006

O.OL 17.13

0.001 17.24

0.036 17.23

0.012

0.010

17.19

17.34

0.08

p. 05

0.04

0.29

0.13

O.U 0.012

34.15

34.02

0.002 33 96 0.18 0.032

0.06

0.05

0.04

0.004 34.01 0.13

0.002

O.OOI

0.001 17.13 0.06 0.004

33.96

34.33

34.08

34.16

0.18

0.19

o.os

0.02

s.

0.001

0.000

0.004

. 022

0,000

o.ooo

0.014

I

0.000

0.022 34.25

0.005

0.002

0.008

0.020

0.032

0.15
1

0.022 51.22

0.08

0.03

34.24

34.07

34.15
'

0.03

0.01

0.006

0.001

0.019

0.010

0.005

0.000

0.022 I

0.001

0.000

51.34

0.94 001 51.30 0.02

0.10

0.07

0.12

51.45

51.36

51.27

51.49

51.42

«. s.

17.09 4:0.006 Eq-Iint.

8, 9.

17.19 ±0.005 'Eq'lint. 0.005 Eq'Iini.

0.001

0.036

0.004

. 029

0.020

0.032

0.035

O.OOO

0.000

O.OIO

0.005

0.014

0.12 0.014

0.13

0.06

ollimation error of AQ-inch transit^ d
Grande, October 27, 28, awt/29, 1853

TABLE C.

ined fro\

/
\de at the mouth of the Rio

{C. N. Thorn, computer.)

Date of ob-

servation.

Star observed Collimation of Date of oh-

middle wire, 1 servation.

in time.

1853.

October 27

27

27

27

27

28

28

98

28

28

28

28

28

\

Ccphoi

y Cophei.

G. C. 177

G.C. 310

/? Ur. Min...

/? Cephei

G.C. 1957...

y Cephei,

G. C. 997,

G. C. 59.

G. C. 107

G. C. 177

G. C. 210

. •

8,

096

0.273

0.050

0.158

0.163

0.079

0.090

0.153

0.070

0.134

0.220

0.079

0.099

1S53.

October 28

29

29

39

29

29

29

29

99

29

29

Star observed. Collimation of

middle wire,

in time.

fi Vt. Min....

Cephei

G.C. 1967....

* » t

\jt^ \J ^ tfV V* *•# AA**

G. C. 958

y Cephei.

G. C. 997

G. C. 59

U> (>> XUl «•• a»tB

G. C. 177.

G. C.910.

/? Ur. Min

Sum

Vol. 1

Mean collimation of middle wire (in time)

Do do (in arc) .

Collimation of mean of wires {in lime)..,.

Do do fin arc) ,.—28

S.

0.150

0.165

0.081

0.086

0.357

0.125

210

0,179

0.162

0.345

. 08.1

0.460

25)4.076

+ 0t.l63

-J- 2 .44

-f Off. 10

1".$0

#
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TABLE C—Continued.

ion of probable error of colUmation of middle wire of 4:Q-inc7i transit

Simms—illumination east. (C. N. Thom^ computer.)

Troiigliton

Each result. A final result

—

A»

f

Each result. A final result

—

A"

each result.
1

1 each result. *

t.

1

s. ff. X. s.

0.096 0.067 0.004 0.150 0.013 0.000

0.273 0.110 0.012 0.165 0.002
1

0.000

0,050 0.113 0.013 0.081 0.082 0.007

0.158 0.005 0.000 0.086 0.077 0.006

0.163 0.000 0,000 0.357 0.194 0.038

0.079 0.084 0.007 0.125 0.038 0.001

0.090 0.073 0.005 0.210 0.047 0,002

0.153 0.010 0.000 0.179 0.016 0.000

0.070 0.093 0.008 0.162 0.001 0.000

0.134 0.029 0.001 0.345 0.182 0.033

0.^9 0.066 0.004 0.083 0.080 0.006

0.079 0.084 0.007 0.460 . 297 0.088

0.099 0.064 0.003
1

L

1

1

hA^ AABBBKABBflAA ,,. — 4, Os.lfi

Probable error..

VV ^WWwW~~™'~

... = + Os.Ol

TABLE D.

Determination of the value of one division of the level used with the AQ-incJi transit y (by Troughton

(& Simmsy) from observations made at the mouth of the Rio Grande^ August 19, 1853. Microme-

ter attached to zenith. Telescope No. 4. VaL of one rev. ==: 43^\82. ((7. N. Thom^ computer,)

Observation.

1

9

3

4

6

North end.

59

15

51

15

53

13

22

51

51

12

12

48

DiiTerence. South end.

44

• •

* •

36

• •

40

29

39

96

19

* *

63

25

60

21

60

49

19

19

A •

57,5

57.5

21.0

Difference.

44

• »

35

• ft

39

30

V w

38.5

36.5

Mean.

« • *

44.0

• ft •

ft • ft ft

35.5

• ft ft ft

39.5

ft ft ft

29,5

*• ft ft

ft ft

38.75

ft ft

ft * • ft

36.25

ft * « ft

Micrometer

reading.

16 52.0

15 46.5

15 59.3

16 43.0

16 36.5

15 38.5

12 88.5

13 60.0

13 60.0

12 63.0

12 63.0

13 50.5

Difference

1 05.5

83.7

98.0

71.5

97.0

87.5

Difference in

arc.

//

46.23

36.68

42.94

31.33

42.50

38.34

Val. of one

division.

//

1.051

1.033

1.087

1.062

1.097

1.053

Sum
Mean value ofone division 1".065

6),388
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TABLE E.

Tahle of corrections for errors of collimat ion, level, and azimidh, at astronomical station near

mouth of Bio Grande, (G. N, Thorn, comjyittcr,}

LATITUDE ^25** 57'.

[Note.—Tn the following tables the decimal frnetions are to be niultipliod by every secotid of arc, the result being the correclioii in time to bo applieil

to stars liaving uorlli polar di^^taiices corresponding to those in these tables.]

N. P. D.

25 sub.-polo

94

23

S2

21

20

19

18

17

16

15

14

13

12

11

10

9

8

6

5

6

8

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

96

27

98

29

30

31

COLLIM'y FOR
1",

Z. dist

o

89

88

87

8^

80

03

03

03

66 03

65 03

84 03

83 03

82 03

03

03

79 03

78 03

77 03

76 03

75 03

74 03

73 03

79 03

71 03

70 03

€9 03

59 03

58 03

57 03

56 03

03

54 03

53 03

2 03

33

51 03

50 03

49 03

48 03

47 03

46 03

45 03

44 03

43 03

03

41 03

40 03

39 03

38 03

37 03

36 03

35 03

34 03

33 03

'^ 03

31 03

LEVEL FOR

1".

AZIMUTH FOR
1".

1 co^ Z. dist. Pin Z. di^^t.

collim'n for

15 sin N. P. D. 15 gin N. P. J>.'15i=in N. P. D.

0.158

0.164

O.ITO

0.178

0.186

0.195

0.205

0.216

0.228

0.242

0.258

0.278

0.296

0.321

0.351

0.384

0.426

0,479

0.547

0.638

0.765

0.765

0.638

0.547

0.479

0.426

0.384

0.351

0.321

0.296

0.278

0.258

0.242

0.228

0.216

0,205

0.195

0.186

0.178

0.170

0.164

0.158

0.152

0.147

0.1-12

0.137

0.133

0.129

0.126

0.192

0.0026

0.005G

0.0088

O.0109

0.0160

0.02O2

0.0248

0.0298

0.0354

0.0418

0.0488

0.0571

0.0664

0.0773

0.0901

0.105

0.124

0,147

0.178

0.217

0.273

0.393

0.337

0.297

0.967

0.244

0.225

0.210

0.197

0.1S5

0.177

0.169

0.162

0.155

0.150

0.145

oa40

0.136

t,I32

0.129

0.1-25

0.122

0.120

0.117

0.115

0.113

0.110

o.ioe

0.106

0.105

0.158

O.lCl

0.170

0.177

0.185

0.194

0.203

0.214

0.225

0.2."^

0.253

0.270

0.289

0.311

0.338

0.369

0.408

0.456

0.517

0.599

0.698

. 6:^

0.541

0.459

0.397

. 349

0.311

0.279

.
2.-^3

0.230

0.211

0.194

0.180

0.167

0.155

0.145

0.135

0.127

0.119

0.112

0.105

0.099

0.094

0.088

0.083

0.079

0.073

0.070

0.067

0.063

N. P. D.

34 sub.-polo.

35

36

37

38

39

40

41

49

43

44

45

46

47

48

49

50

51

52

1".

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

8?

Z. Ut=^t.

30 03

29 03

98 03

27 03

96 03

95 03

94 03

23 03

22 03

91 03

90 03

19 03

18 03

17 03

16 03

15 03

14 03

13 03

12 03

11 03

10 03

9 03

8 03

7 03

6 03

5 03

4 03

3 03

2 03

1 03

03

57

1 57

9 57

3 57

4 57

5 57

6 57

7 57

8 57

9 57

10 57

11 57

12 57

13 57

14 57

15 57

16 57

LEVEL FOR
1".

I
ZLMUTII FOR

1".

pin Z. dist.

15 sin N. P. D.

18

7 57

57

0.119

0.116

0.113

0.111

o.ioa

O.IOC

0.103

0.101

0.100

0,098

0.096

0.094

0.093

0.091

0.089

0.088

0.087

0.086

0.085

0.083

0.082

0.081

0.080

0.079

.078

0.077

0.077

0.076

0.075

0*074

0.074

0.073

0.073

0.072

0,071

0.071

0.071

0.070

0.070

0.069

0.069

0.069

0.068

0.068

0.068

0.068

0.067

0.067

0,067

0.067

15 sin N. P. D. 15 sin N. V. h.

0.103 0.060

0.102 O.t^

0.100 0.053

0.099 0.U5O

0.097 0-047

0.096 0.045

0.095 0.043

0.093 0.040

0.092 037

0.091 0.035

0.090 0.034

0.089 0.031

0.088 0.029

0.087 0.027

0.QS6

0.085

0.084

0.083

0.083

0.082

O.OSl

0.030

0.080

0.079

0.078

0.077

0.077

0.076

0.075

0.075

0.074

0.073

0.073

0.079

0.072

0.071

0.070

0.070

0.069

0.069

0.068

0.068

0.067

0.067

0.066

0.066

0.065

0.064

0.064

0.063

0.

0.023

0.021

0.019

0.018

0.016

0.014

0.013

O.Oll

0.010

0.008

0.007

0.005

0.004

0.003

0.001

0.000

0.001

0.002

0.004

0.005

0.006

0.007

0.008

0.010

0.111

0.012

0.013

0.014

0.015

0.016

0.017

0.019

0.020

0.021

0.(62
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TABLE E—Continiu'd

1

1

COLUM-HrOR L£VEL FOR

i

1

AZIMUTH FOR collim'n for level for AZIMUTH FOR

^ — ^p^ WW 1 ' ^

1".
m

1

1". I".

N. P. D, Z. dist.

1". 1". 1".

N. P. D. Z. dist. 1

1

1 COS. Z. dt5t.

1

sin Z. dist.

15 bill N. P. U.
1

1 cos 7. dist. sin Z. dist.

15«in N. P. D. 15sJn N. P. D. 15siu. N.P.D.| 15 sin N. P. D. :15 sin X. P. D.

84 flub.-polo..

• n

lil 57 0.067 0.063 0.023

«

120sub,-polo 55 57 . 0.077 0.043 0.064

85 20 57 0.067 0.062 0.024 121 56 57 0.077 0.042 0.065

86 21 57 0.0G7 0.062 0.025 122 57 57 0.078 0.042 0.067

87 S3 57 0.067 0.061 0.026 123 58 57 0.079 0.041 0.C68

88 93 57 0.0G7 0.061 0.027 194 59 57 0.080 0.040 0.070

89 21 57 0.067 0.060 0.028 125 CO 57 0.081 0.039 0,071

90 25 57 0.067 0.060 0.029 126 61 57 0.082 0.039 0.073
1

L

1

91 ae 57 0,067 . 059 0.030 197 62 57 0.083 0.038 0.074
1

99 97 57 0.067 0.059 0.031 128 63 57 0.084 0.037 0.076

93 98 57 0.067 0.058 0.033 129 64 57 0.085 0.036 0.07li

94 29 57 0.067 0.058 0.033 130 65 57 0.087 0.035 0.079

95 30 57 0.067 0.057 0.034 131 66 57 0.088 0.034 0.081

96 31 57 0.067 0.057 0.035 132 67 57 o.oeu 0.034 0.083

97 32 57 0.067 0.056 0.036 133 68 57 0.091 0.033 0.085

98 33 57 0.067 0.0.^6 0.038 134 69 57 0.092 0.032 0.087

99 34 57 0.067 055 0.039
1

135 70 57 0.094 0.031 0.0S9

100 35 57 0.068 0.055 0.040 136
1

71 57 0.096 0.030 0.091

101 36 57 0.068 0.054 0.041 137 72 57 0.097 0.009 0.093

102 37 57 0.068 0.054 . 042 138 73 57 0.099 0.027 0.096

103 38 57 0.068 0.053 0.043 139 74 57 0.161 0.a26
1

0.097

104 39 57 0.069 0.053 0.044 140 75 57 0.103 0.025 0.101

105 40 57 0.069 0.052
'

0.045 141 76 57 O.IOG . 024 0.103

106
1

41 57 0.069 0.051 0.046 142 77 57 0.108 0.023 0.106
1

107 42 57 0.070 0.051 0.047 143 78 57 0.111 0.021 0.109

108 43 57 0,070 0.050 0.049 144 79 57 0.113 0.020 0.112

109 44 57 0.070 0.050 0.050 145 eO 57 0.116 0.018 0.115

110 45 57 0.071 0.049
1

0.051 146 81 57 0.119 0.017 0.118

HI 46 57 0.071 0.049 0.052 147 82 57 0.122 0.015 0.121

112 47 57 0.072 0.048 0.053 148 83 57 0.126 0.013 0.125

113 48 57 0.072 0.047 0.055 149 64 57 0.130 0.011 0.129

114 49 57 0.073 0.047 0.056 150 85 57 0.133 0.009 0.133

115 50 57 0.073 0.046 0.057 151 86 57 0.137 0.007 0.137

116 51 57 0.074 0.046 0.058 152 87 57 0.142 0.C05 0.142

117 SQ 57 0.074 0.045 O.OGO 153 88 57 0.147 0.003 0,147

118 53 57 0.075 0.044 0.061 154 89 57 0.1^ 0.000 0.152

119 54 57 0.076 0.014 0.062 t

1
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TABLE F.

Rigid ascensions of moon's centre used in computiny the longitude of asbyynomical station near mouth

of the Bio Grande, deduce^ from corresponding moon culminations^ ohscrvcd at Greenwiclij

Philadelphia High ScJioolj and PiadcJiffe observatories , 1853. (C. JV. Thorn, computer.)

Date.

Right a^centioa of moon's
centre.

1853.

August 12

13

14

15

16

17

18

19

SO

S3

94

Sept. 11

12

13

14

lo

16

17

18

19

SO

October 9

10

11

12

Greenwich ob-

servations.

Nautical Ahua-
nac.

» fn. f.

15 44 14.00

16 45 08 IS

17 49 14.90

18 54 04.71

20 00 35.36

SI 03 07.50

22 01 55.78

22 56 38.39 I

23 47 40.06

U 36 S4.86

1 23 29.33

2 10 04.52

2 57 07.07

16 33 26.68

19 37 45.20

20 40 03.21

91 39 01.98

22 34 17.31

23 26 09.87

13 26.56

1 03 03.29

1 49 57.56

3 37 02.74

19 16 51.49

20 21 36.47

21 20 54.49

22 16 20.45

15 44 U.:3

16 45 W5.76

17 49 15.01

1.8 54 05.69

20 00 26.51

2L 03 08.82

2:2 Ui O..03

22 56 39.41

93 47 ."O.nj

36 25.73

1 21 30.03

2 10 05.09

2 57 07.66

18 33 36.79

19 37 45.84

20 40 04.07

21 39 03.06

22 34 18.61

23 25 11.40

15 27.89

1 03 04.57

1 49 58.79

2 37 03.92

19 18 52.07

20 21 37.14

21 20 55.2

22 16 21.30

I

Diflferen

observed

:

— N. A.

0,73

0.64

0.81

0.98

1.15

1.32

1.S5

i.es

0.96

0.85

0.71

0.5T

0.59

O.ll

0.64

0.86

1.08

1.30

1.53

1.33

1.38

1.23

1.18

0.5B

0.67

0.76

0.85

Right ascension

ofmoon's cen-

tre ohporved nt

Philadel. High

School obser-

rator)'.

A. m. t.

I'

t • • • a »• •*.•••

I

46 19.72

it

20 52 39.82

I

1 12 52. 18
ij

22 27 27.06
I*

Date.

1^"

Oct 13

14

15

16

17

16

19

21

Noir. 7

8

9

10

11

IS

14

16

17

18

19

20

21

22
*

lijght aicension of moon 'a

centre.

Grecnwirh ob

•erx'ationfl.

83 06 15.69

57 27.51

44 53.86

1 31 39.«7

2 18 16.89

3 05 53. 2«

3 54 56.38

5 58 19.33

6 32 15.9b

7 96 55.45

91 03 14.68

99 00 11.81 * 99 00 15.96

Nnntical Alma-

nac.

A. fN. #•

S3 U8 16.56

S3 57 S8.53

44 54.80

1 31 33.36

S 18 17.81

3 05 .71.03

3 54 .')fl.«6

4 49 45.58

5 58 19.40

6 :T9 15.86

7 35 55,93

'^l (i.T 15.90

22 53 OS.ftO

93 42 31.11

29 47.14

1 15 56.83

S 02 00.84

9 48 51.37

15 3 37 08.86

4 97 17.41

5 19 19.95

5 IS 53.44

7 07 14.64

8 01 31.27

8 54 58.29

9 47 13.17

I

22 53 03.29

2n 42 31.79

39 47.74

1 15 57.47

01.52

2 4?> .52.10

3 37 09.67

4 27 18.31

5 19 30.47

6 12 53.80

7 07 14.86

8 01 31.30

8 54 58.53

9 47 13.58

DilTorcnrr

ohsorvi'd;

-N. A,

— 0.94

1.02

0.91

1.09

0.99

0.75

0.48

0.21

— 0.07

+ 0.12

+ 0.22

— l.SS

1.17

1.03

Right Mcrnslon
ofmoon*!! cen-

tre observed at

Philnrfnl. High

? chool obMT-
vatory.

22 18 43.58

SS8 07.46

3 15 59.50

4 05 23.77

•22 00 2C.S9

*S9 53 13.09

0.61 *S3 42 41.18

0.60 AA*k #«*A aama aaaa

0.64

^WW» vvflP VVVT VvSw

1

0.68

^ w w w w w TVtv VBwVtV

0.73 *2 49 01.40

0.81 ft4flKA**»AA M m ^ ^ ^ ^

0.90
,

^ ^v ^ ^v ^ V V V V V V V B ^1 ^1 ^B

1

0.52

0.36 »•• at** 9B« •«••

0.S9 ••.«8*.,9

0.03 B4A# AAA* *AAa ^ m ^ ^

0.24

^ ^ * * ^ ^ ^ ^ V ^ V V ^r V V ^V

't'A AVVfl 4SBft flAAA

- 0.41 ABB> BBAA AAAA^^^*^ w ^ ^ VVVV« VVVVvV*

• Radcliffc observatory.
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TABLE. G.

Tabulation of resultsfor longitude of astronomical station near moutJi of llio Grande^ derivedfrom
observations made iviih 4Q~inch transit (by Troughton & Siinms) and loith sidereal chronometer

No. 24:4:0
y
(Parkinson & Frodsliam :) By O. G. Gardner and J. H. Clarh^ under the direction of

Major W. S, Emory ^ Chief Astronomer and Surveyor of United States and Mexican boundary

survey.

•

§

I

Moon's

limb

observed.

!

Longitude west of Greenwich, de-

duced from corresponding obser-

vations made at—

Adopted

values

of

the

i

observations

for

each

night.

Date

of

observation.

Moon's

liuib

observed.

1 1

Longitude west of Greenwich, de-

duced from corresponding obser-

vations made at—
lues

of

the

)ns

for

each

1

Q

Greenwich

Observatory.

Radcliffe

Observatory.

\

1

Phila.High

School Ob-

servatory.

Greenwich

Observatory.

1

Eadcliffe

Observatory.

1

]

Phila. High

School Ob-

servatory.

1853,

A.iif;. 12

1st

1

6A. 28m.

35.04

40.00

35.91

39.85

29.28

20.69

22.33

14.71

37.27

27.22

33.54

32.10

30.23

30.48

37,08

37.19

30.72

24.60

29.69

38.86

1

1

6/t. 28m. 6A. 28m.
1

c. s.

35.04

40.00

35.91

39.85

29.28

20.69

89.57

14.71

99.07

27.22

33.54

32.10

30.23

91.68

37.08

37.19

78.44

24.60

101.75

38.86

1853.

Oct. 10

12

13

17

18

19

20

21

Nov. 7
1

8

9

10

11

1
12

13

14

15

18

21

23

1

i

1

1st & 2d.

6A. 28w,

5.

40.56

24.11

20.87

25.89

20,69

24.86

42.03

41.25

36.94

34.05

32.15

26.S3 !

23.32

34.55

35.93

33.60

98,41

28.67

29.45

26.91

6/^. 28m. 6/t. 287n.

5. s,

40.56

13 24.96

i 28.00
1

34.37

24.09

27.56

74.03

15 X

*

J 76,87

16 94.63

17
i

68.87

18 79.98

19 33.62
1

42.03

20 41.25

21 35.90 36.94

@9
1

34.53

30.50

31.07

68 58

23
-

69.65

24 57 30

Sept. 12 23.32

13 30.60 34.55

34 35.93

15 30.44 64 04

16 23.86 28.41

17 28.07

18 36.03 29.45

Oct. 9 26.91f^^r T^ V ^^^ ^^

Sum of " Adopted values of the observations t'or each night,"

Number of observations giving to each its value* , ,

1951.78

64
30.48

Longitude of astronomical station near mouth of Rio Grande, wegt of Greenwich Observatory

Probable error

A. m. s.

6 28 30.48

± 0.56

XoTE.—Radcliffe Obsen'atory is 5m. 02s. 60 west of Greenwich, (Rad. Observations, vol. XIV, page IX;) High School Observatory, Philadelphia, is

5A. QOin. 37s. 56 west of Greenwich Observatory. In reducing tlie results from the RadclifFe and High School observations to Greenwich Observatory,

the above differences of longitudes have been applied. v

* In the column, "Adopted values of tlie observations for each night," the results have been obtained by giving double weight to the High School

observations, on account of itd relative distance from mouth of Rio Grande, an^qual weight to Radclifle and Greenwich observations.
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yf probahle error of the final result for longitude of

of the Rio Grande.

1, RESULTS FROM GREENWICH OBSERVATIONS.

(Final longitude == 6A. 287n. 30«.48.)

Dale. Each result. A (final re- A^
p

Date. Each result. A (final re- A
suit— each sult— each

result.) result.)

1853. s. $. s. 1853. «. «.

Aug. 12 35.04 4.56' 20.79 Oct. 10 40.56 10.08 101.61

13 40.00 9,53 90,63 12 24.11 6.37 40.57

15 35.91 5.43 59.43 13 20.87 9.61 92.35

16 39.85 9.37 87.73 17 25,89 4.59 21.07

17 29.28 1.20 1.44 18 20.69 9.79 95.84

18 20.69 9.79 95.84 19 2 J . 86 5.62 31.58

\^ 22.33 8.15 66.42 20 42.03 11.55 133.40

20 14.71 15.77 248.69 21 41.25 10.77
1

116.00

31 27.27 3.21 10..10
1

Nov. 7 36.94 6.46 41.73

Si2 27.22 3.26 10.63 8
1

34.05 3.57 12.74

23 33.54 3.0G 9.36
1

9 32.15 \ 1.67 2.79

24 32.10 1.62 2.62 10 26.23 4.25 18.06

Sept. 12 . 30.23 0.25 0.06 1

1

11
J

23.32 * 7.16 51,26

13 30.48 0.00 0.00
1

12 34.55 4.07 16.56

14 37.08 6.60
1

43.56
1

13

1

35.93 5.45 29.80

15 37.19 6.71 46.02 14 33.60 3.12 9.73

16 30.72
1

0.24
1

0.06 15 28.41 2.07 4.28
17 24.60 5.88 34.57 18 28.67 1.81 3.28
18 29.69 0.79 0.62 ,

70.22

21
[

29.45 1,03 1.06

Oct. 9 38.86 8.38 22 25.91 3.57 12.74

IdI RESULTS1 FROM PHILADELPAL1 HIGH SCHOOL OBSIilRVATIOXSIt

* (Final longitude =i6A. 28m. 39s. 48.)

Date. Each result. A (final re-

sult— each

A2 Date. ;Each result. A (final re-

sult—each
A3

result.)
« «

result.)

1853. ff. s. 5. 1853. 8, «. «.

Aug. 19 33.69 3.14 9.86 Oct. 12 24.96 5.52 30.47
21 35.90 5.42 29.37 13 28.00 d.48 6.04

Sept. 13 30.60 0.12 0.01 17 34.37 3.89 15.13
16 23.86 6.62 43.82 18 24.09 6.39 40.83
18 36.03 5.55 30.80 19

1

27.56 2.92 8.53

RESULTS kT*

(Finanongitude = 6A. 28m. 30s. 48.)

Date.

1853.

Nov. 8

9

Each result. A (final re- i

suit— each

result.)

34.53

30.50

4.05

0.02

A3

16.40

0.00

Date,

14

Each result. A (final re-

sult—each
result.)

1853.

Nov. 10 31.07

30.44

8.

0.59

0.04
1

I

A3

s.

0.35

0.00

Final longitude

Probable error

6A, 2am. 30s. 48

± Os.56
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TABLE H.

Tabulation of resultsfor longitude of astronomical station near mouth of Bio Grande^ derived from

r' nervations made taith A^-inch transit, (by TrougJiton & SimmSj) and ivith sidereal clironometer

No. 2440 J (hy Parkinson & Frodsham) hy G. C. Gardner and J. H. Clark ^ under tJie direction

of 3Iajor W» H. Emory , ChiefAstronomer and Surveyor of United States and 3Iexican boundary

survey.

MOON a FIRST I.

a
o
•a

t
to

O
o

Nor.

Longitude we^Jt ofGreenwich, deduced from

corresponding observations made at^

Greenwich

Observatory.

1853.

August 12

13

15

16

17

Sept. 12

13

14

15

16

October 9

10

19

13

8

9

10

11

12

13

14

6 28 35.04

6 28 40.00

6 28 35.91

6 28 39.85

6 28 29.28

6 28 30.23

6 28 30.43

6 28 37.03

6 28 37.19

6 28 30.72

6 28 38.86

6 28 40 56

6 28 24.11

6 28 20.87

6 28 36.94

6 98 34.05

6 28 32.15

6 28 26.23

6 28 23.32

6 28 34 55

6 28 35.93

6 28 33.60

Kadcliffe Ob-

servatory.

Philadelphia

High School Ob
servatory.

A. 771. S, hm 7n. s

1
6 28 30.60

6 28 23.86

6 28 34.53

6 28 30.50

6 28 31.07

6 28 24.96

6 28 28.00

6 28 30.44

o
m
o

Û)

35,04

40.00

35.91

39.85

29.28

30.23

91.68

37.08

37.19

78.44

38.86

40.56

74.03

76.87

36.94

68.58

62.65

57.30

23.32

34.55

35.93

64.04

o
'a

>

O

1853.

Aug. 18

19

20

21

22

23

24

Sept. 17

18

Oct. 17

18

19

20

21

Nov. 14

15

18

21

22

^um of adopted values of the observations for each night, 1063.33

No. of observations giving to each its value*
31.42

34

moon's second li.mb.

Longitude west of Grecmvichj deduced from

corresponding observations made at

—

Greenwich

Observatory.

h, TTl, 5.

6 28 20.69

6 28 22.33

6 28 14.71

6 28 27.27

6 23 27.22

6 28 33.54

6 28 ^.10

6 28 24.60

6 28 29.69

6 28 25.89

6 28 20.69

6 28 24,85

6 28 42.03

6 28 41.25

6 28 33.60

6 28 28.41

6 28 28.67

6 28 29.45

6 23 26.91

Radcliffe Ob-

servalorv.

Philadelphia

High School Ob
servatory.

A, 771. S k. m, s.

6 28 33.62

6 28 35.90

6 28 36.03

6 28 34.37

6 28 24.09

6 28 27.56

6 28 30.44\# ""^rf *^\* * A A

-

«3

*—

'

Im

DO a
3 tn

a
« o
>
-^
V > ^^ ^J
o* OJ x:
o

< o
to
"5

s.

20.69

89.57

14.71

99.07

27.22

33.54

32.10

21.60

101.75

94.63

68.87

79.98

42.03

41,25

64.04

28,41

28.67

29.45

26,91

Sum of adopted values of the observations for each night, 947.49

No. of observations giving to each its value*
29.61

33

Resulting longitudes from observations on moon's 1st limb...

Do do

A. m. 9.

6 28 31.42 Meanlondtude
h. m. f.

6 28 30.52

do 2d limb... = 6 28 29.61

Longitude of astronomical station near mouth of Rio Grande, west of Greenwich Observatory' 6h, 28m. 30S.52

Note.—Radcliffe Obser\^'itory is 5m. 02s.60 west of Greenwich, (Rad. Observations, vol. XFV, page IX.) High School Observatorj^, Philadelphia,

is 5A. OOw. 37s.56 u c:-t of Greenwich Observatory. In reducing the results from the Radcliffe and High School observations to Greenwich observa-

tions, the above differences of longitudes have been applied.

* In the column " Adopted values of the observations for each night," the results have been obtained by giving double weight to the High Schoo]
observations, on account of its relative distance from the mouth of die Rio Grande, and equal weight to Radcliffe and Greenwich observations.
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TABLE I.

Tabulation of resultsfor longitude of astronomical station near mouth of Rio Grande^ derivedfrom
ohservations made ivith 4Q-i7ich transit^ {by TrougJifon d^ SimmSy) and ivitli sidereal chronometer

No. 2440, {by Parkinson dt Frodsham:) By G. C. Gardner and J. if. Clark, under the direc-

tion of Major W, H, Emory ^ Chief Astronomer and Surveyor of United States and Mexican
boundary survey. (O. N, Thorn^ computer.)

•n

1853.

Aug. 13

17

18

19

21

23

24

Sept. 13

16

17

Oct.

18

12

t

Longitude west of Greenwich, de-

duced from corresponding obser-

vations made at

—

v ,2
QD
Xi s
o
4^ m

ateo

G
O
O

Q S

Greenwich
[

Radcliffo

Observatory. Observatory.

1st

2d..., (

k, m. s,

6 28 40.00

6 28 29.28

6 28 20.69

Phila. High

School Ob-

servatory.

h. in. a,

6 28 00.00

h, m. s.

1st

2d,

1st

6 28 33.54

6 28 32.10

6 28 30.48

6 28 30.72

6 28 24.60

6 28 29.69

6 28 38.86

6 28 33.62

6 28 35.90

6 28 30.60

6 28 23.86

6 28 36.03

6 28 24.96

2 •*

^- as

O b

If

b£

40.00

29.28

20.69

67.24

71.80

33.54

32.10^

91.68*

78.44

24.60

101.75

38.86

49.92

g

>
ha
Vn
O

O

P

1853.

Oct. 13

17

18

19

20

Nov. 8

10

11

13

18

21

>
Qi
00

O

1st

2d

1st

Longitude west of Greenwich, de-

duced from corresponding obser-

vations made at—

Greenwich

Observatory.

RadclifTe

Observatory.

A. m. 8. A. 771. S,

Phila. High

School Ob-

servatory.

6 28 20.69

6 28 42.03

h m. I.

6 28 28.00

6 28 34.37

6 28 24.09

6 28 27.56

6 28 32.15

6 28 26.23

6 28 23.32

6 28 35,93

14 Ist & 2d. 6 28 33. GO

6 28 34.53

6 28 30.50

6 28 31.07

2d 6 26 28.67

6 28 29.45

6 28 30.44

o
ctf

II

V ^ *^

^ O H
<

56.00

68.74

68.87

55.12

42.03

34.53

62.65

57.30

23.32

35.93

'64.04

28.67

29.45

Sum of "Adopted values of the observations for each night," 1306.55

Number of observations giving to each its value*
30.38

Longitude of astronomical station near mouth of Rio Grande, west of Greenwich Observatory ^. 6A. 28m. 30s . 38

Note Radcliffe Observatory is 5m." 02*. 60 west of Greenwich, (Rad. Observations, vol. XIV, page IX ;) High School Observatory, Philadelphia,

is 5A. 00m. 37s. 56 west of Greenwich Observatory. In reducing the results from the Kadclifle and High School observations to Greenwich Observa-

tory, the above differences of longitudes have been applied.

• In the column, ^'Adopted values of the observations for each night," the results have been obtained by giving double weight to the High School

observations, on account of its relative distance from the mouth of Rio Grande, and equal weight to RadcUffe and Greenwich observations.

Vol. I 29
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TABLE K.

yf resultsfor longitude of astronomical station near mouth of 3 /
immSy) and with sidereal chronometer

No, 2440, (by ParMnson & Frodsham 0, Gardner and J. H,

Hon of Major W. H. Emory ^ Chief Astronomer and Surveyor of

loundary survey. (C. N. Thom^ computer.)

I
t

Q

1853.

August 13

17

S ept. 13

16

October 9

Nov.

12

13

8

MOON'S FIRST LIMB*

Longitude west of Greenwich, deduced from

corresponding observations made at

—

Greenwich

Observatory.

Radcliffe Oh
servatory.

h, 971. 8*

6 28 40.00

6 28 29.28

6 28 30.48

6 28 30.72

6 28 38.86

A. 771. 9>

« 28 00.00

Philadelphia

High School Ob
Bervatory,

K. m. s.

6 28 00.00

6 28 30.60

6 28 23.86

6 28 24.96

6 28 28.00

9 6 28 32.15

10 6 28 26.23

11 6 28 23.:^

13 6 28 35.93

14 6 28 33.60

6 28 34.53

6 28 30.50

6 28 31.07

6 28 30.44

Number of observations giving to each its value

m .Q

1 fc^
o

<
s •=
£ &A

o a

s.

40,00

29.28

91.68

78.44

38.86

49.92

56.00

34,33

62.65

57.30

23.32

35.93

64.04

Sum of adopted valueVorthe' observations for each night, 661.95
30.09

22

g

o

B
03

Q

moon's SEC^NB Li^B.

Longitude west of Greenwich, deduced from

corresponding observations made at

—

Greenwich

Observatory.

Radcliffe Ob-

servatory.

1853.

Aug. 18

21

23

•24

Sept. 17

18

Oct. 17

18

19

20

Nov. 14

18

91

6 28 20.69

Philadelphia

High School Ob-

servatory.

h. 7n* <>

6 28 00.00

6 28 33.54

6 28 32.10

6 28 24.60

6 28 29.69

k. 7n. 8,

6 28 00.00

6 98 33,62

6 28 35.90

6 28 20.69

6 28 42.03

6 28 33.60

6 28 28.67

6 28 29.45

6 28 36.03

6 28 34.37

6 28 24.09

6 28 27.56

6 28 30.44

Number of observations giving to each its value*

Cm
o

3
"3 i
^ '3

II

20.69

67.^4

71.80

33.54

32.10

24.60

101.75

68.74

68.87

55.19

42.03

64.04

28.67

29.45

Sum of adopted values of the observations for each night, 708.64
30.81

23

Mean longitude from observations on moon's Isl limb

Po do 2d limb

6 28 30.09

= 6 28 30.81

Mean longitude from observations on moon 'a 1st and 2d limbs

h. m. fl.

:6 28 30.45

Longitude of astronomical station near the mouth of the Rio Grande weal of Greenwich Observatory

h. m. t.

6 28 30.45

Note.— Radcliffe Observatory is 5m. 02.605. west of Greenwich, (Radcliffe Observations, vol. XIV, page IX.) High School Observatory, Philadel-

phia, is 5h. 00m. 37.56<. west of Greenwich Observatory. In reducing the results from the Radcliffe and High School observations to Greenwich ob-

, the above differences of longitudes have been applied.

* In the column " Adopted values of the observations for each night," the results have been obtained by giving double weight to the High School

obef^rvntionn on account of its relative di.-<tance from the month of the Rio Grande, and equal weight to the Radcliffe and Greenwich observations.
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TABLE VIIL

ibulation^ of results for tie latitude of astronomical station at Frontera, Texas derived fi
observations made loitli the zenith telescope No. 4, on itoenty-four pairs of stars 'By Major
H. Emory, Chief Astronomer and Surveyor of United States and Mexican boundary survey

W

1st pair.

Date.

2d pair. dd pair.

B. A. C.

2194 S.

2270 N.

B. A. C.

2444 S.

2341 N.

B. A. C.

2504 N.

1852, March 23

34

95

26

27

38

30

o / // / // It

31 48 42.63

Latitude by a mean ofeacffpair.

Corrections for declination

Corrected latitude

31 48 42.63

0.00

31 48 42.63

31 48 44.19

31 48 46.35

31 48 44.44

31 48 41.

31 48 40.03

31 48 38.60

31 48 41.18

31 48 43.93

31 48 44. i^

0.00

31 48 44.99

31 48 41.08

+ 1.20

31 48 42.28

4th pair. 5th pair.

B. A. C.

2472 S.

2504 N.

R A. C.

2605 S.

2691 N.

• i n
31 48 45.44

31 48 51.55

31 48 39.20

31 48 43.67

31 48 37.33

31 48 47.63

31 48 50.31

31 48 47.66

31 -i^ 00.79

3( 48 38.77

31 48 48.60

0.00

31 48 48.60

31 48 45.55

+ 0.69

31 48 46.24

6th pair.

B. A. C.

2788 S.

2798 N.

21 48 48.81

— 3.28

31 48 45.53

• / //

31 48 47.48

31 48 48.23

31 48 49 97

31 48 49 01

31 48 49.33

31 48 49.76

31 48 48 56

7th pail

B. A. C.

2818 S.

2855 N.

31 48 45.62

31 48 43.56

31 48 44 Oi

31 48 44. OJ

31 46 44 20

31 48 43.12

31 48 45.23

31 48 44.25

— 1.00

31 48 43.25

TABLE VITT—Continued.

Date.

18523 March 23

24

25

26

27

28

30

Latitude by a mean of each pair.

Corrections for declination

Corrected latitude

8th pair.

B. A. C.

2952 3.

2912 N.

31 48 50.75

31 48 49.85

31 48 48.87

31 48 48.93

31 48 50.09

31 48 49.93

31 48 48.48

31 48 49.56

— 3.11

31 48 46.45

9th pair.

B. A. C,

3109 S.

3033 N.

31 48 44.97

31 48 42.01

31 48 46.18

31 48 43.94

31 48 44.70

31 48 44.45

31 48 44.37

+ 1.27

31 48 45.64

10th pair. 11th pair,

B. A. C,

3181 S.

3131 N.

B. A* C
3201 9.

32.52 N.

• / ft

31 48 34.71

• / //

31 48 45 88

12th pair.

B. A. C.

3201 S.

3261 N.

31 48 49.25

13ih pair.

B. A. C.

3355 a.

3399 N.

• / //

31 48 46.75

31 48 40.26

31 48 41.27

31 48 42.01

31 48 42.64

31 48 41.37

31 48 43.12

31 48 46.26

31 48 46.81

31 48 42.88

31 48 44.41

31 48 44.94

31 48 40.38

+ 1.56

31 48 46.14 31 48 47.21

31 48 48.25

31 48 47.64

31 48 50.31

31 48 45.64

— 1.86

31 48 45.74

— 2.86

31 48 41.94 31 48 43.78 31 43 42.88

31 48 47.19

31 48 48.03

— 3.91

31 48 44.12 I

14th pair.

B. A. C.

3409 S.

3127 N.

//

31 48 48.33

31 48 48.20

31 48 49.68

31 48 48.74

— 1.21

31 48 47,53

TABLE YIU—Continued.

Date.

Ib^, March 23

24

25

26.

27.

28.

30.

15th pair.

D. A. C
3671 S,

3584 N.

t n

31 48 ^.88

16th pair 17lh pair

B. A. C
3710 S.

3736 N.

B. A. C.

3842 S.

3781 N,

18th pair.

B. A. C.

3915 S.

3952 N.

19th pair 20th pair.

B. A. C.

3990 S.

3973 N.

B. A. C.

4014 S.

40-26 N.

/ //

31 48 43.03

31 48 43.78

31 48 44.87

31 48 39.15

31 48 41.70

31 48 40,77

• / If

31 48 45.40

21st pair.

31 48 45.28

• / //

31 48 45.81

B. A. C.

4014 S.

4028 N.

*» t If ^ I II

31 48 45.73 31 48 43.36

31 48 42.27

31 48 43.73

31 43 45.56

31 48 45.28
j

31 48 45.39
j

31 48 47.69

31 48 44.49 . 31 48 44.88 31 48 45.92

31 48 46.58 ' 31 48 45.30 31 4S 48.59

31 48 44.58 31 48 43,00 31 48 42.26 31 48 44.99 31 48 47.37
,\.

31 48 48.38

31 48 45.82

31 48 48.74

1

22d pair.

B. A. C
4066 S.

4126 N.

//

31 48 48.07 i 31 48 50.56
i

,.JLatitude by a mean ofeach pair 31 48 43.83

0#rrectiong for declination 0,12

31 48 41.15

+ 2.69

31 48 43.84

— 0.33

31 48 45.41 31 48 45.27 31 48 47.06

0.00 1,61 2.22

31 48 46.87

— 2.95

Corrected latitude 3148 43.71 31 48 43.84
i
3148 43.51, 3148 45.41 3148 43.66 3148 44.84

1
!

31 48 50.56

— 1.25

31 48 43.92
, 31 48 49.31
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Date.

1852, March 23

24

25

26

27

28

30

23d pair.

x>. A, \j*

4141 S.

4188 N.

/ //

Latitude by ameanof each pair.

Corrections for declination

Corrected latitude

31 48 44.50

31 48 44.50

+ 1.70

31 48 46.20

TABLE VIII—Continued.

24th pair

4212 S.

4238 N.

I II

31 48 40.80

31 48 40,80

— 1.86

31 48 38.94

1st result.

Results for lati-

tude by a mean
of each night,

(declin's cor-

rected.)

2d result.

• / //

31 48 43.69

31 48 45.47

31 48 43.31

31 48 44.24

31 48 44.78

31 48 44.76

31 48 44.67

Lat. by a mean

of all the pairs,

(declin's cor-

rected.)

3d result. Final result.

Lat. by a mean
of all tlie ob-

servationSj(de-

clinations cor-

rected.)

/ // / //

Lat. by a mean of

results for each

nightj (declina-

tions corrected.)

31 48 44.60 31 48 44.56

Latitude of astronomical station at Frontera, Texa3j= 31° 48^ 44'^53.

Mean of 1st,

2d, and 3d

results.

//

31 48 44.42

• /

31 48 44.53

TABLE IX »

ections to he applied to the results for latitude of astronomical station at Frontera

yf the stars as observed at the Washingt

and 1853.

1

Washington Ob-

servatory cata-

logue.

2194

^70

3

2444

2341

4

2469

2504

6

2472

2504

9605

2691

2788

2798

8

2818

2855

2952

2912

9

10

3109

3033

3181

3131

11 ^01

5252

12 3201

3261

o / //

25 16 27.2

33 15 10.2

11 57 33.9

51 40 15.9

28 13 14.8

35 22 41.4

28 13 18.2

35 22 41.4

19 42 13.3

43 41 09.0

21 13 04.8

42 28 59.8

25 01 17.5

38 31 42.2

31 14 16.0

33 28 07.5

30 15 09.4

33 29 02.8

19 43 16.7

43 49 57.8

26 33 36.2

37 08 55.7

26 33 36.2

37 03 39,3

s

5

/ //

28 13 13.23

35 22 45.38

19 42 15.82

43 41 07.85

21 13 00.04

42 28 58.00

25 01 23.85

38 31 33.85

— 1.57

+ 3.98

-f-
2.52

— 1.15

31 14 13.21

32 28 04,07

^ 15 13.90

33 29 00.84

19 43 21.36

43 49 56.25

4.76

L80

-J-
6.35

— 8.35

— 2 79

— 3.43

26 33 33.46

37 08 54.73

26 33 33.46

37 03 36.33

+ 4 50

— 1.96

+ 4.66

— 1.55

2.74

0.97

2.74

2.98

0) gu

sS

H«i

O

O

+ 1.20

+ 0.69

3.28

1.00

3.11

-I- 1.27

+ 1.56

1.86

2.86

o

13

14

15

16

17

18

19

20

21

22

23

24

3355

3399

3409

3427

3671

3584

3710

3^36

3842

3781

3915

3952

3990

3973

4014

4026

4014

4028

4066

4126

4141

4188

4212

^58

DECLINATIONS.

B. A. C.

21 52 37.10

41 46 05.1

Washington Ob-

servatorj' cata-

logue.

30 21 37.5

33 22 15.4

23 58 20.1

39 41 26.0

28 45 53.2

34 49 57.6

23 54 44.6

39 40 30.1

19 14 07.4

44 27 23.9

21 03 10.7

42 33 18.6

16 16 27.6

47 18 42.1

16 16 27.6

47 18 17.6

22 17 43.8

41 29 46.1

23 52 08.2

39 51 02 6

21 43 43.3

41 42 03.4

• The reference on page 193 to table IXct should be VJII

5

• / //

21 59 32.91

41 46 01.47

30 21 42.02

33 22 08.45

4.19

3.63

+ 4.52

— 6.95

23 58 19.01

39 41 26.85

28 45 52.17

34 50 04,01

23 54 44,11

39 40 29.93

— 1.09

4- 0.85

— 1.03

+ 6.41

— 0.49

— 0.17

21 03 08.32

42 33 17.75

16 16 22.96

47 18 42.30

16 16 22.96

47 18 16.34

22 17 41.73

41 29 45.67

S.38

0.85

23 52 07.81

39 51 06.39

— 4.64

+ 0.20

— 4.64

— 1.26

S.07

0.43

21 43 39.31

41 42 03.67

— 0.39

-t-
3.79

— 3.99

+ 0.27

o

» o
o o

3.91

1.21

0.12

+ 2.69

0.33

1.61

2.22

2.95

1,25

+ 1.70

1.86
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TABLE X.

Result of observations on the prime vertical for latitude: By Lieut. A. W, Whippie^ at Presidio

de Sail Elceario.

Date. Star observed. Kesultfrom each Res'Iifrom mean Date. Star observed. Result from each
observation. of wires.

V

observation.

1851.
^ * / // • / // 1B51.

1

1

« / //

Jan. 29 31 33 13.80

11.28 31 35 12.62

Feb. 3 ; 2082 Aurigce 31 35 12.73

13.67

12.72 K 13.90

10 54

12.09
11.33

1

' 12.49

13.53

12 93

11.87

09.35 10.63
1

Feb. 4 11.20

10.68 10.96

n

F

10.71

Feb. 3 12.56

13.96 13.80 2340 Geminonim .... 17.39

14.90 14.14

1

13.95

it.

of wires.

TABLE XI.

ion of resultsfor the latitude of astronomical station on the Rio Grande^ near the mouth of
nony derived from observations made with zenith telescope No. 4^ on twenty- me pr irs of

W. H. Emory y Chief Astronomer and Surveyor of United States and Mexican
boundary survey.

Date.

1852, June 24

25

26

1st pair

B> A* f7i

4594 S.

4627 N.

31 02 20.04

31 02 30.20

Latitude by amean ofeach pair.'

Corrections for declinations....

Corrected latitude

31^02 25.12

Q 53

31 02 22.59

2d pair,

B. A. C
4706 S.

4747 N.

31 02 25.53

— 0.37

.

31 02 26.01

31 02 28,49

31 02 22.10

31 02 25.16

3d pair.

B. A. C.

4810 S.

4783 N.

• / ft

31 02 27.73

31 02 26.49

31 02 27.11

0.00

31 02 27.11

4th pair

B. A. C.

4873 S.

4841 N.

31 02 28.16

31 02 27.37

31 (K2 30.45

31 02 28.66

+ 1.02

31 02 29.68

TABLE XI—Continued.

5th pair.

B. A. C.

5048 S.

4958 N.

• / //

31 02 31.35

31 02 31,26

21 02 23.19

31 02 28.60

— 3.93

31 02 24.67

6th pair.

B. A. C.

5223 3.

5092 X,

• / //

31 02 23.79

31 02 21.76

7th pair,

B, A. C.

5234 S.

5287 N.

• / //

31 02 28.00

31 02 24.00

31 02 22.78

0.00

31 02 22.78

31 02 26.00

0.00

31 02 26.00

Date.

1852, June 24

25

26

Latitude by a mean ofeach pair.

Corrections fordecUnationa,,,,

Corrected latitude

8th pair.

,

B. A' C
5541 S.

5473 N.

31 02 ^.95

31 02 29.16

31 02 28.05

0.00

31 02 28.05

9th pair.

B. A* d
5652 8.

5693 N.

o I ft

31 02 •:4.83

31 02 24.44

31 02 26.33

31 02 25.20

— 1.25

31 02 23.95

10th pair

B. A. C.

5732 3.

5706 N.

//

31 02 28.85

31 02 28.85

0.00

31 02 28.85

11th pair,

B. A. C
5828 S.

5895 N,

1

• / //

31 02 27.53

31 02 27.53

0.00

31 02 27.53

12th pair.

B. A. C.

5841 S.

5795 N.

• t It

13th pair.

B. A. C.

5860 3.

5886 N.

//

31 02 29.28

31 02 27.17

31 02 26.96

31 02 25.62

31 02 28.23

-f 0.39

31 02 26.29

+ 0.05

31 02 28.55 31 02 26.34

14th pair.

B. A. C.

5962 S,

5927 N.

tt

31 02 27.10

31 02 27.54

31 02 27.32

0.00

31 02 27.32
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TABLE XI—Coatiniied.

Date.

1852j June 24

25

S6

Latitude by a mean ofeach pair.

Corrections for declinationa ....

Corrected latitude

15th pair.

B. A. C
5962 S.

5980 N.

31 02 28.02

31 02 27,39

31 02 26.70

31 02 27.35

0.00

31 02 27.35

16th pair. I7tli pair.

1

18th pair. 19th pair. 20th pair.

6147 S.

6178 N.

B. A. C.

6241 S.

6349 N.

B. A. C.

6322 S.

6355 N.

B* A* C«

C341 S,

6355 N.

Bi A« 0«

6453 S.

6390 N.
•

• / //

31 02 27.92

31 02 28,91

31 02 26.38
1

31 02 27.99

• / // ^ t n * / //

31 (h2 28.98

31 02 23.42

31 02 23.98

31 02 22.58

31 02 23.54

31 02 26.73

31 02 26.34

31 02 27.74

— 1,96
*

31 02 27.99

— 0.82
1

31 02 23.70

+ 0.99

1

31 02 23.06

+ 1.47

31 09 27,35

— 1.75

1

31 02 25.78 31 02 27.17 31 02 24.69 31 02 24.53 31 02 25.60
F

TABLE XI—Continued.
^"^r

Date.

1852j June 24

25

26

Latitude by a mean ofeach pair.

Corrections for declinations . . .

,

Corrected latitude

21st pair.

B. A. O.

6453 S.

6391 N.

31 02 27.05

31 09 28,71

31 02 26.41

31 (^ 27.39

— 1.75

31 02 25.64

Results for latitude

tude by a mean of

each night, (de-

clina's correctd.)

• / //

31 02 26.06

31 02 26.48

31 02 25.27

1st result.

Lat. by a mean of

all the pairs, (de-

clinations cor-

rected.)

Sd result.

• / //

31 02 26.15

Lat. by a mean of

ail the observa-

tions, (declina-

tions corrected.)

• I

31t02 26^03

3d result.

Lat. by a mean of

rebiilts for each

night, (declina-

tions corrected.)

Flnr.1 restilt, (being

a mean of let, 2dy

3d results.)

tf

31 02 26.27

/ $1

31 02 26.15

Latitude of astronomical station on ths Rio Grande, near mcmth of tlie caSon 31* 02' 26'M5
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TABLE XIa.

CorrectioTis to he applied to the resultsfor latitude of astronomical station on the Bio Grande, near

mouth of the canon^ in order to introduce the elements of the stars given in the Twelve-Year

Catalogue.

o

I

;?

9

4

5

6

»

9

10

11

I
00

HI

"^

4594

4627

4706

4747

4810

4T83

4873

4841

5048

4958

5293

5099

5234

5287

DECLIXATI02JS.

B. A; C.

2^27 29.2

35 31 04,1

25 48 17.5

36 12 14.7

22 55 24.2

39 04 23.0

17 36 10.4

44 17 27.

I

21 07 34.4

40 59 06.0

14 34 47 .V

i

5541

5652

5693

5732

5706

5828

5895

47 35 29.2

18 36 31.5

43 34 40.2

30 49 01.4

5473 31 14 37.7

30 13 26.6

31 57 12.8

15 10 24.9

46 47 03.1

25 01 10.2

T. y. C.

* / //

26 27 24.14

25 48 16.77

44 17 29.13

2\ 07 27.45

40 59 05.09

31 57 10.31

F

e

I

S

o
^ is

O

5.06

0.73

2.53

0.37

+ 2.03

6.95

0.91

+ 1.02

2.49

37 05 21.0 L.

3.93

:'

pair. m

(m m
O ^^m

o
OJ m
.a 4>

fi B
a a

is,
1

12

13

14

15

16

17

18

19

1.25

20

21

5841

5795

5860

5886

5962

5927

5962

5960

6147

6178

6241

6349

6^2
6355

6341

6355

6453

6390

6453

6391

DECLIN TIONS.

B. Ai C

• t u

11 01 51.4

51 02 06.1

24 39 07.2

37 17 14.3

30 52 52.2

31 16 27.0

30 52 52.2

32 35 18.0

30 32 37.4

31 22 19.7

23 12 47.1

38 46 31.4

23 30 30.9

38 38 46,4

23 29 14.9

38 38 46.4

22 27 34.5

39 30 57.2

22 27 34.5

39 27 29.9

T, y. c.

• in
11 01 52.04

0)

24 39 07.30

+ 0.64

+ 0.10

31 22 15 77

23 12 45 13

38 46 31.74

23 30 30.14

38 38 49.14

3.93

— 1.97

+ 0.34

23 29 15.11

38 38 49.14

— 0.76

+ 2.74

22 27 30.99

22 27 30.99

+ 0.21

-f-
9.74

3.51

3.51

8 "

S

- S -a

+ 0.32

+ 0.05

1.96

0.82

I

+ 0.99

+ 1.47

1.75

1.75

/
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TABLE XII.

Tahvlation of results for the, latitude of astronomical station opposite Presidio del Norte, deriveo

Jrom observations made with zenith telescope No. 4, on twenty-six pairs of stains: By Major W. 3,

Emory ^ Chief Astronomer and Surveyor of the United States and Mexican boundary survey.

i

1st pair. 2d pair. 3d pair. 4th pair.

1

5th pair.

1

6th pair. \ iW pair.

Date. B. A. C.

4993 a.

50T2N.

1

JD. A.* C*

5048 S.

5084 N.

- _

B. A. C.

5132 a. i

5122 N.
1

1

1

1

B. A. e.

51^ S,

5130 N.

B. A. C.

5146 S.

5168 IV.

B. A. C,

5273 S.

5295 N.

B. A. C,

5426 S.

5460 N.

1852, Julv 15 29 34 07.15

29 34 08.49

o / ;/ y //

29 34 07.16 29 34 OR. 89

» / //

29 34 08.32

29 34 07.42

29 34 06.71

O f ft

29 34 03 90

16 29 34 08.30 29 .'?4 OH 77 29 34 04 46

18 29 34 11.00
1

29 34 09.50 29 34 04.77

21

1

i

29 34 05.26

22
-

29 34 07,53

T^^ ^/r ^"* -^ ^^ ^^ '^^ ^mT

Auflr. 10

12

18...,.

1

1

Latitude by a mean of each pair.

Corrections for declinations ....

29 34 07.82

— 0.96
i

29 34 11.00

— 2.74

29 34 07.73

0.00

29 34 07.83

0.00

29 34 09.50

— 1.10

29 34 07.49

— 0.60

29 34 04.60

0.00

1

29 34 06.86 ' 29 34 08.26

1

29 34 07.73 29 34 07.83 29 34 08.40 29 34 06.89 29 34 04.60n#'^r ^rW ^ ^^ \^ % Ita^^# ^^^ ^^ ^^^ -^ ^m ^^r V f^V^^ AlFV^ *^ 4 ** * # ^^^^

TABLE Xn—Continued.

Date.

1852, July 15

16

is!

21

22

Aug. 10

12

18

8lh pair.

B. A, C.

5527 S.

5546 N,

9th pair.

B. A. C.

5677 S.

5619 N.

//

Latitude by a mean ofeach pair.

Corrections for declinations. . ,

.

Corrected latitude

29 34 05.54

29 34 06.34

29 34 04.93

39 34 06.42

29 34 05.81

0.00

29 34 05.81

II

29 34 04,11

29 34 03.93

29 34 04.19

29 34 03.82

29 34 02.55

29 34 02.71

29 34 09.50

29 34 03.40

0.00

29 34 03.40

.

10th pair.

B, A. C.

5883 S.

5788 N.

• / //

29 34 06.86

29 34 06.50

29 34 06.42

29 34 07.31

29 34 06.85

29 34 06.42

29 34 06.73

+ 0.23

99 34 06.96

11th pair.

B. A. O.

5900 S.

5929 N.

w

39 34 04.90

29 34 03.97

29 34 04.71

29 34 05.49

29 34 03.09

29 34 04.27

29 34 03.70

29 34 04.30

+ 1.69

29 34 05.99

12th pair

B. A. C.

60-21 S.

5986 N.

» / //

29 34 08.74

29 34 09.05

29 34 09.58

29 34 08.49

29 34 08.69

29 34 08.76

29 34 08.00

29 34 08.76

0.00

29 34 08,76

13th pair

B. A* C/.

6150 S.

6087 N.

//

29 34 08.21

29 34 08.17

29 34 07,50

29 34 07,74

99 34 07.87

29 34 07.62

29 34 06.93

29 34 07.72

+ 0.10

29 34 07.89

14tli pair,

B. A. C.

6241 S.

6235 N,

//

29 34 07.82

29 34 07.24

29 34 07,88

29 34 07.49

29 34 05.69

29 34 06.20

29 34 07.53

29 34 07.13

— 1.08

29 34 06.04
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TABLE Xn—Continued.

Date.

1852, July 15

It)

28

91

22

A«g. 10

12

18

15lh pair. 16th pair. 17lh pair. 18ih pair 19ih pair. 20lh pair.

B, A. C
6387 S.

6349 N.

B- At C*

6387 S.

6355 N.

ii N

B, A. C.

6453 S.

6466 N.

o« A« O.

6569 S.

6599 N,

B. A. C,

6648 S.

6740 N.

B. A. C.

6673 S.

6740 JV.

2lst pair.

B. A. O.

6714 S.

6740 N.

tt

.,

/ // t tf 11 n

22d pair,

B. am;
6794 S.

6817 N.

/ //

Latitude by a mean ofeach pair.

Corrections for decJinations, . ,

.

Corrected latitude

29 34 07.24

29 34 05.59

29 34 07.48

29 34 06.65

29 34 05.46

29 34 04.40

29 34 05.46

29 34 06.04

— O.Ol

29 34 06.03

29 34 07.70

29 34 05.53

29 34 08.16

29 34 07.22

29 3-1 06.06

29 34 05.82

29 34 06.36

29 34 06.69

+ 1.45

99 34 08.14

29 34 09.97

29 34 09.55

29 34 09.77

— 1.71

29 34 08.06

29 34 08.47
I

29 34 07.01 29 34 06.48 29 34 06.40

29 34 OS. 60

29 34 08.88

29 34 09.79 29 34 06.79

29 34 Oe.48

29 34 08.60

29 34 06.87

99 34 07.92

29 34 07.61 29 34 07.53

29 34 05.73
|

29 34 04.90 29 34 04.85

29 34 05.35 29 34 05.38 29 34 06.49

29 34 09.68
i

29 34 06.49
t

i

29 34 08.79 29 34 06.56

+ 0.39 + 0.09

29 34 09.18 ! 29 34 06.65

29 34 05.81

29 34 06.04

0.00

29 34 06.04

29 34 06.04

29 34 06.26

0.00

29 34 09.29

29 34 09 63

29 34 06.26

29 34 09.88

34 07.04

29 34 09.29

29 34 09.02

+ 0.24

29 34 09.26

TABLE XII—Continued.

Date.

1852, July 15

15

18

21

22

Aug. 10.

12.

18

23d pair,

B« A< Ot

6882 S.

6851 N.

//

24th pair.

B> A* O.

6883 S.

6851 N.

/ It

29 34 07.60

29 :iA 07.61

Latitude by a mean ofeach pair.

Corrections for declinations ....

29 34 07.07

29 34 06.75

29 34 07.36

29 34 05.45

29 34 06.07

25th pair. 26th pair.

B. A. C,

6973 3.

7029 N.

B. A. C.

6978 S.

7029 N.

If It

29 34 10,14 29 34 10.54

29 34 10.15

29 34 09.79

29 34 08,31

29 34 09.89

99 34 09.64

« ^
>*?.

to
*5 T3

c

3
o o

=: i: c5

^ I fi

29 34 07.19

29 34 07.00

29 34 07.37

29 34 07.62

29 34 07.27

29 34 06.84

29 34 08.90 ; 29 34 06.65

29 34 07.28

0.00

Corrected latitude

29 34 05.76

0.00

29 34 07.28 29 34 05.76

29 34 06.76

29 34 09.60 ' 29 34 09.74

0.00 0.00

29 34 09.60 29 34 09.74

Ist result.

S9 34 07.21

2d result.

29 34 07.08

3d result.

^ ^ S'

s9

V

ea >*

c

/ //

29 34 07.09

Latitude of astronomical station opposite Presidio del Norte, (mean of 1st, 2d, and 3d results) 29' 34' or'.ia

Vol. I 30
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TABLE XII a.

Corrections to he applied to the results for latitude of astronomical station at Presidio del Norte,

in order to introduce the elements of the stars ^ as given in the Twelve- Year Catalogue.

of

pain.

Names

of

star".

1

DBCLINATIOJTS-

F

F

1

I »

s
Si

s

— 1.92

\

difference

or

er-

ror

for

correc-

tion.

f

Number

of

pairs.

UECLINATIONB.

Difference.

i

difference

or

er-

ror

for

correc-

tion.
Number

B. A. C. T. Y. C. B. A. C, T. Y. C.

1 4993

5072

5048

5084

5132

5122

5132

5130

5146

5168

5273

5295

5426

5460

5527

5546
;

1

\

5677

5619

5883

5788

5900

5929

6021

5986

6150

6087

25 40 49.73

33 28 09.53

1

21 07 15,76

37 54 06.16

17 38 30.43

41 20 38.50

17 38 30,43

41 24 29.02
1

1

IS 09 15.41

30 50 29.15

20 45 01.84

38 22 50.69
1

19 11 12.58

40 04 07,93

20 48 31.11

38 24 04.27

24 54 37.16

34 18 58.74

23 06 13.03
1

36 07 59.98 '

h

20 12 40.87

38 59 54.13

27 48 46.56

31 17 13.05

28 44 52.29

30 12 24.00

25 40 47.81
1

— 0.96 14

15

16

17

18

19

1

21

22

23

1

24 i

1

25
1

1

26

6241

6235

6387

6349

6387

6355

6453

6466

6589

6599

6648

6740
1

6673

6740

6714

6740

6794

6817

68^2

6851

6883

6351
!

6973

7029

6978

7029
1

23 12 57,13

36 00 11.14

20 24 36.31

38 46 44.14

20 24 36.31

38 39 00.22

22 27 49.68

36 42 57 25

21 08 06.41

37 52 27.96

29 20 12.04

29 48 59.30

29 09 10.83

29 48 59.30

29 08 29.66

29 48 59.30

18 46 35.30

40 13 37.25

24 23 40.51

34 41 36.22

24 31 41.36

34 41 36.^2

27 21 53.92

31 43 00.37

27 19 29.98

31 43 00.37

1

• / //

23 12 55.33

36 UO 10.78

— 1.81

— 0.36 — 1.08

2 21 07 08.88

37 54 07.55

— 6.88

+ 1.39 — 2.74

^^" ^ ^"^

3

38 46 44.11 — 0.03
1

1

0.01

38 39 03.12
1

1

22 27 46.25
1

1

+ 2.90

— 3.43

f 1.45

— 1.714
M

^^m- ^ 1- -^m-

5

1

18 09 13.21

50 50 29,15

20 45 00.64

— 2,20

0.00

— 1.20

— 1.10

— 0.606

37 52 28.73

29 20 12.21

-i- 0.77

+ 0.17

+ 0.39

+ 0.09

7

j-te ^

1

8

4

1

1

j

9 1

40 13 37.73 + 0.48 + 0.24

10 23 06 13.50
1

+ 0.47 4- 0,23

1

11

1

20 12 44.25

1

1

+ 3.38 + 1.69

V

12

n

1

13 28 44 51.82

30 12 24.66

— 0.47

+ 0.66 + 0,10

1

1

1

1

1

1

1

1

1

1

^ H^ M

1

1
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TABLE XIIL

Resultsf01' latitude of Eagle Pass, from observations made vAtli sextant, hy Lieut, Michler, in 1852.

AUGUST 19.
AUGUST 20.

Polaria. c Si^ittai

1

rii.

1

Polaris.
1

1

t Sagittarii.

• r ft

28 48 17.6

S8 48 41.9

28 48 31.1

28 48 31.8

o t If

^ :>o 57.9

26 56 14,7

26 56 05.4

26 56 06.4

26 56 03.0

26 56 10.4

26 56 07.8

26 56 05,8

26 55 59.0

26 55 54.8

36 m 01.5

26 56 10.2

1

*» / //

28 48 37.9

28 48 43.5

S8 48 39.8

36 48 37.

I

1

1

1

96 55 43.3

26 55 48.2

96 55 56.5

26 56 17 6

26 56 06.7
28 48 30.2

:4) 158.3

: 28 48 39.6

1 32.26

26 56 07,2
28 48 21.0

28 48 29,9
26 56 12.6

26 ^ 05.1

:7) 203.5
Corr. for refraction. —

Lat. by Polaris . • • , =

S6 56 10,4

96 56 ^^^ 7

= d6 47 07.3
= 28 48 29.07

1 32.00

: 28 46 57.07

96 56 17.6

Corr. for refraction.. =
36 56 11.

96 55 51 .9
n

= 12) 672 56.9
26 55.38.0

26 56 06.0

z 26 56 04.7

1 39.17

1

1

p

Corr, for refraction. -

Meridiaa altitude.. =

Stars decl'n(S).». =

Lat, by ISobs'ns-. =

Lat. by ob&ervat'ns

1 isiini »#««• •«••••• ^= 15) 840 55.0

t

= 26 54 25 53

= 34 26 57.30

! = 26 56 03.7

1

Corr, fl>r refraction.

:

Meridian altitude , . =

Star's decl'n(S)... =

= 1 39.18

61 21 22.83

90 00 00.00

= 26 54 24.53

= 34 96 57.00

\

e 28 38 37.17

= 98 46 57.07

-2) 85 34.24

= 28 42 47.1

4

61 21 21.52

90 00 00.00

Jt Lat. bye Sagittarii. =

Lat. by Polaris.. .. =

= 28 38 38.48

= 28 47 07.34

= 2)57 25 45. ea

»

\
1

= 28 42 52.91

-
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TABLE XITI—Continued.

Result for latitudes of Eagle Pass—Continued.

SEPTEMBER 8,

Polaris.

/ f /

28 47 10.2

28 46 55.8

28 46 59.8

28 46 45 1

28 46 55.0

28 47 03.5

28 47 04.0

Sam =7) 328 53.4

Mean

I>at. by mean of 7 ob-

Bcrvat's ou Polaris

46 59.1

28 46 59,1

Fomalhaut

• t It

30 57 58.03

30 57 52.70

30 57 48,64

30 57 44.28

30 57 41.95

30 57 51.12

30 57 54.99

30 57 58.79

30 57 42,69

30 57 38.82

30 57 48.35

30 57 57.61

30 57 41.37

30 57 44.23

30 57 40.46

Sum..... =15) 724.03

Meridian altitude

Star's decl'n (S).

30 57 48.27

30 24 05.00

61 21 53.97

90 00 00.00

SEPTEMBER 9.

Polaris.

28 46 41.3

28 47 01.1

28 47 11.7

28 47 10.3

28 47 22.5

Sum =5) 235 26.9

Mean 47 05.4

Lat. by mean of 5

obs'ns on Polaris. = 28 47 05.4

Lai. by Fomalhaut.

Lat. by Polaris.. -

28 38 06.73

28 46 59.10

Sum ===2)57 25 05.83

Latitude 28 42 32.91

T

Fomalhaut

• / ;/

30 58 01.8

30 57 33.4

30 57 40.9

30 57 43.1

30 57 47.3

30 57 49.8

30 57 33.4

30 57 30.9

30 57 28.4

30 57 30.0

30 57 19.5

30 57 51.0

30 57 29.4

30 57 16.6

30 57 28.4

30 57 20.0

30 57 23.5

30 57 39.8

30 57 38.9

30 57 23.9

30 57 59.4

30 58 03.7

Sum

Meridian altitude

Star's decl'n (S.)

22) 813.1

30 57 36.9

30 24 05.0

61 21 41.9

90 00 00.0

Lat. by Fomalhaut.

.

Lat. by Polaris . ....

Latitude

28 38 18.1

28 47 05.4

28 42 41.7

Mesults for latitude of Eagle Pass^ for each date of ohservation^ in 1852.

Aug. 19 Latitude by 7 observations on Polaris. .

.

Latitude by 12 observations on c Sagittarii

Sum

Latitude

Aug. 20 Latitude by 4 observations on Polaris

Latitude hy 15 observations on £ Sagittarii

Sum

fiept. 8

Latitude

Latitude by 7 observations on Polaris

by 15 observations on Fomalhaut

Sum

Latitude

• / //

28 46 57.07

28 38 37.17

2)57 25 34.24

28 42 47.12

28 47 07.34

28 38 38.48

2)57 25 45.82

28 42 52.91

28 46 59.10

28 38 06.73

2357 25 05.83

28 42 32 91
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Sept. 9

TABLE XIII- Continued.

Besults for latitude of Eagle Pass for each date of observation—Continued.

Latitude by 5 obsen'ations on Polaris »...

Latitude by 22 observations on Fomalhaut

Sum

Latitude

• t It

28 47 05.40

28 38 IS. JO

2)57 95 23-50

28 42 4^75

Latitude August 19, 1852

Do... August 20

Do... September 8

Do. ..September 9

Sum

Mean

RECAPITULATICN.

Latitude of Eagle Pass =28** 42' 43. "67,

• t tt

28 42 47.19

2« 42 52.91

28 42 32.91

28 42 41.75

4) 170 54 69

42 43.67

TABLE XIV.

Tabulation of results for the latitude of astronomical station at Ringgold Barracks, derived from
dfservations made ivith the zenith telescope No. 4, on thirty-tivo pairs of stars: By Major W. H.
Emory, Chief Astronomer and Surveyor of United States and Jfexican boundary survey.

•
•

1st pair. 2d pair. 3d pair. 4th pair. 5th pair. 6th pair. 7th pair.

Date.
1

1

1

B. A. C.

4285 N.

4292 S.

B. At O.

4367 S.

4433 N.

B. A. C.

4468 S,

4479 N.

B. A. C.

4468 S.

4536 N.

B. A. C.

4553 S.

4640 N.

B. A. C.

4566 S.

4640 N.
1

B- A. C.

4652 N.

4729 S.

• / //

96 22 28.20

26 22 31,27
1

1

• / //

26 22 27.25 96 29 25,66

• / //

26 22 29.26

• / //

26 22 28.76

26 ^ 30.35

• / //

26 22 24.14

t

26 22 23.82 1 26 ^ 28.22 26 22 29.56
1

1

94 26 22 26,42

26 ^26.7326
1

27 26 22 28.83
j

26 22 25.9«
f

!

Latitude by a mean ofeach pair.

Corrections for decUnatiou::^. . .

.

26 22 24.14

0.00
i

1

28 22 27.76

34

26 ^ 27.25

0.00

9R92 ^M
+ 0.43

26 22 28.74

0.00

—
T

1

26 22 29.37

0.00

26 22 26.14

0.00

26 22 24.14
i

26 22 27.42 26 22 27.25 26 22 26.15 26 22 28,74 96 22 29.37 96 22 26.14

\
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TABLE XIV—Continued:

Date.

1853, June 4

6

14,

8tb pnir

B. A< U4

4721 S.

4783 N,

9th pair

G. C.

1147 S.

1163 N.

10th pair, llth pair.

B. A. C,

4751 S.

47aT N.

N ft

12th pair. 13th pair.

B. A. C.

4864 N.

4953 S.

Bm A* O4

4864 N.

4993 S.

/ //

G. C.

1273 N.

1281 S.

14th pair.

/ u o t If f II

B> A- C>

5252 S.

5473 N.

• * ft

19

24

26.

27,

28.

29.

26 22 24.90 26 99 28.76

Latitude by a mean ofeach pair.

Corrections for declinations ....

Corrected latitude

26 22 24.90

0.00

26 22 24.90

26 22 96.95

26 22 26.02

26 22 26.92

26 22 28.42

26 22 28.02

26 22 27.74

26 22 26.24

26 22 26.50

26 ^ 27.46

26 22 27.10

26 22 26.69

S6 22 27.35

0.00

26 m 27.35

96 22 28.76

— 3.40

26 22 25.36

96 ^ 26.80

+ 0.10

26 22 26.90

26 22 27.05

26 ^ 28.14

26 22 28,52

26 22 28.28

26 22 27.95

26 22 27,99

— 0.96

26 22 27.03

26 22 26.74

26 ^ 30.44

26 22 27.50

26 22 29.13

96 22 29.40

26 22 26.38

26 ^ 28.76

0.00

26 22 28.76

26 ^ 30.48

26 22 30.12

26 22 30.34

26 22 30.54

26 22 30.37

0.00

26 29 30.37

TABLE XIV—Continued.

Date.

1853, June 4.

6.

14

15th pair.

G. C.

13413V.

1417 S.

• / ti

16th pah-. 17th pair 18th pair. 19th pair

B. A, C.

5452 S.

5473 N".

* / II

G. C,

1352 JV.

1417 S.

G. C.

1353 N.

1417 S.

t/ It

G. C.

1369 N.

1415 a.

//

90th pair.

Dft Am CJ»

5716 S.

5834 N.

o / //

91st pair.

B. A. C.

5716 S.

5895 N,

19.

24.

26

27

28,

29,

26 22 29,38

26 22 30.76

26 ^ 30.63

26 22 30.94

36 22 31.40

26 22 30.20

26 22 30,74

26 22 30.98

26 23 30.16

26 22 31.74

Latitude by a. mean ofeach pair.

Corrsctions for declinatiozis. • .

.

Corrected latitude

26 22 30.07

0.00

26 22 30.88

0.00

26 22 30.07 26 2S 30.88

36 22 31.17

0.00

26 22 28.19

26 22 30.02

26 22 29.73

26 22 29.62

m 92 30.47

0.00

26 22 31.17 26 Sa 30.47

26 22 29.39

0.00

26 22 29.39

26 22 26.69

26 22 27.U
26 22 30.27

26 22 25.39

96 22 24.85

26 ^25.38

26 22 26.62

0.00

26 22 26.62

26 29 25.98

26 22 25.07

26 22 25,94

26 22 24.67

26 22 24.46

S6 22 25.43

96^25.96
0.00

S6 32 25.26
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TABLE XIV-—Continued.»

J

*

1

i

1

^M pair. 23d pair. 24th pair. 25th pair. 26Ui pair. 27th pair. 28th pair.
j

29th pair.

Date. B. A. C.

5941 S.

6062 N.

B. A. C.

5941 S.

6068 N.

G. C.

1554 S,

1596 N.
i

1

1

B. A. C.

6428 N.

6460 S.

G. C.

1652 N.

1736 S.

N. 1652 G. C.

S. 6663B.A.C.

B. A. C,

6460 S.

6476 N.

B. A. C
6495 N.

6528 S

.

1853 June 4.

• / tt • / tt

1

O / 1/ « / // • t n • / ir • / // • / //

6.
1

1

] :::::::;::::::!..;::.;;..;.
#

14 26 22 28.42

26 22 26,72

26 22 27.31

26 22 26.87

26 22 28.84

26 22 27.37

26 22 28.36

26 22 28.68 26 22 27.66

19
J

i

1

24 26 22 26.39

26 22 25.99

26 22 28.30

26 22 27.28

26 22 27,43

26 22 27.43

26 22 26.60

26 2-2 28.26

26 22 27.79

26 22 28.17

96 22 28.55
1

26 96 22 25.78 26 92 98.09

26 22 29. ai

26 22 28.53

96 22 30.32

27 26 22 26.56

28 .... 26 22 27.31
1

26 22 26.98

26 22 28.35

29

'

^

H ^'^F

Latitude by a mean ofeach pair

Corrections for declinations . . ,

,

26 22 27,08

— 0.86

26 22 27.64

— 0.86

1

26 22 27.70

0.00

26 22 26.69

+ 1.53

96 29 28.61

0.00

96 92 27.66

O.UO

96 ^ 99.07

— 0.60

26 22 27.45

— 0.24

26 22 26.22 26 22 26.78 26 22 27.70 96 22 98.22 26 22 28.61 96 29 27.66 26 22 28.47 98 22 27.21

TABLE XIV—Continued.

Date.

1853, June 4,

6.

14

19,

94.

26.

27

28,

29

30th pair.

B, A. C.

6642 «.

6667 N.

/ '/

Latitude by a mean ofeach pair

Conections for declinations . * ,

.

26 22 30.49

26 22 28.66

26 22 29.22

26 99 30.98

31st pair. 32d pair.

B. A. C
6647 S.

6667 N.

D« A* Cai

6745 N.

6772 S.

Results for lat.

by a mean of

each night,

(decPns cor-

rected.)

f If / ft

96 22 31.76 26 22 26.55

96 22 28.41

26 22 27.99

26 22 27.84

Corrected latitude

96 22 29.66

0.00

96 99 99.66

26 22 31.76

— 2.37

26 22 27.52

+ 0.22

26 29 29.39 26 22 97.74

• t tt

26 22 27.51

96 22 27.49

26 29 29.29

96 22 28.30

26 ^ 27.28

26 22 27.35

96 22 28.16

26 ^ 27.72

26 22 28.09

1st result. 2d result.

(8 C o

S g.

tf £ " -^

* — tj is

•J
*— -c w

i4

it

96 29 97.86

I

C TS
t3

0)

^ n: g« - C o
-. _ *^ W

« C 00 O
h3

tt

26 22 97.60

3d result.

S tS i"

8
V ^

es o

Final result.

t tt

26 22 27.91

c n
a

6 ,
and

cc!
-a iVWI
c^

«c
T^ ^ 9

c *^ m
m a»

a; ^^
n

96 92 97,79

Latitude of astronomical station at Ringgold Barrac 26' asy 97".79,
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TABLE XIV a.

4

Corrections to he applied to the resultsfor latitude of astronomical station at Ringgold Barracks, in

order to introduce the elements of the stars, as given in the Twelve- Year Catalogue.

c

i \

tan

oe

a %•»

n m

t
m

% ^

J

2

4285

4*292

3

4367

4433

4468

4479

4468

4536

4553

4640

6

7

8

10

4566

4640

4653

4729

4721

4783

1147

1163

11

4751

4783

4864

4953

12

DECLIXATIO;?S.

• f n

40 05 39.5

12 46 43.5

11 46 01.7

40 56 55.0

1 1 56 20.9

37 49 06.2

14 56 20.9

37 57 07.1

23 17 50.3

29 23 14.1

23 15 32.2

29 23 14.1

32 45 57.9

19 57 56.3

13 39 55.5

39 04 23.0

13 42 03.5

39 04 23.0

27 10 06.4

25 36 12.5

4864 27 10 06.4

13

4993

14

1273

1281

15

1^

5252

5473

1341

1417

25 41 08.8

21 25 58.6

31 14 37.7

5452

5473

21 29 58 5

31 14 37.7

T. Y. C.

I

i
Q

is
o

s
o

^ *^ W
*** hH
cd a
P<

p

^w tc

O tl-.

O
01 R
.2 OJ

£ B
5 ei

Z. ^

/ //

40 56 54.32 0.68

37 57 08.08

0.34

+ 0.98

13 41 56.70

38 57 59 91

13 41 56.70 6.80

25 36 12.70 + 0.20

35 41 06.88

39 31 03.66

1.92

34 14 20.52

18 41 37.79

+ 0.49

3.40

+ 0.10

0.96

..-^^^

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

3Q

1352

1417

1353

1417

1369

1415

5716

5834

5716

5695

5941

6062

5941

6068

1554

1596

6428

6460

1652

1736

1652

6663

6460

6476

6495

6528

6642

6667

6647

6667

6745

6772

DECLINATIONS.

B. A, C

; ir

]5 40 48.9

36 58 54.5

15 40 48.9

37 05 21,0

12 40 25.9

40 01 00.3

12 40 25.9

40 02 18.3

48 35 49.0

4 00 47.1

4 00 47.1

48 40 27.0

39 00 44.9

13 38 40.7

16 38 58.4

36 01 14.5

16 40 08.0

36 01 11.5

42 28 27.6

10 15 05.1

19 35 46.5

T. Y. C.

34 09 18.85

18 41 37.79

34 03 19.08

18 41 37.79

42 12 52.35

10 26 01.70

12 40 24.18

12 40 24.18

16 45 48.19

35 59 58.41

48 35 53.28

4 00 45.89

33 11 29.68

19 30 28.^

33 11 29.68

4 00 45.89

1.72

— 1.72

+ 4.28

— 1.21

1.21

13 38 40.1.2 0.48

16 40 03.25 4.75

10 15 05.54 + 0.44

I

s

f

B O .X

-l«

0.86

0.86

+ 1.53

0.60

0.24

2.37

+ 0.22
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TABLE XV.

Tabulation of results/or the latitude of astronomical station at tJie imuth of
from observations made with zenith telescoj^e No. 4, on twenty pairs of st

Emory, Chief Astronomer and Surveyor of the United States and Mexico

Major W. n.

Date.

Augusts, 1853

6,1853 ,

7^ 1853
,

9,1853

10, 1853

11,1853.....

16,1853

17,1853

18,1853

Latitude-by a mean of each pair

1st pair.

G. C.

1390 N.

1399 S.

25 57 21,82

25 57 22.14

25 57 21.86

25 57 22.72

25 57 22.28

25 57 21.83

25 57 21.50

25 57 22.90

22 57 22.56

25 57 22.18

2d pair.

G. C.

1577 N.

1597 S.

• / ff

25 57 19.50

25 57 22.77

25 57 20.24

25 57 21.11

25 57 20.52

25 57 31.60

25 57 20.68

25 57 21 25

25 57 21.50
I

3d pair. 4tli pair. 5th Dai 6th pair.

B. A. C.

5460 N.

B. A. C
5367 S,

5432

B. A. C
5686 S.

5788 N.

B. A. C.

5716 S.

5788 N.

// / u

25 57 22.00

25 57 21.21

25 57 22.27

25 57 22.86

25 57 23.75

25 57 21 45

25 57 21.88

• / //

25 57 21.77

25 57 30.08

25 57 20.06

25 57 21.16 95 57 18.89

25 57 21.02 25 57 21.83

25 57 20,67 25 57 18.62

25 57 20.^

25 57 22.86 25 57 21.78 25 57 20.04

B. A. C.

5821 S.

5886 X.

• / tt

25 57 23.67

25 57 21.95

ft5 57 21.38

25 57 21.71

25 57 21.18

25 57 22.53

25 57 22.91

25 57 23.73

35 57 'Xi.m

8th pair

B. A. C.

5929 N.

5941 S.

/ If

25 57 23.74

25 57 22.76

25 57 22.51

25 57 23.39

25 57 22.66

25 57 23,81

25 57 23.37

25 57 23. ;«

25 57 23.49 25 57 23.19

TABLE XV—Continued

Date

August 5, 1853.

6, 1853,

7, 1853.

9,1853.

10, 1853.

11, 1853.

16, 1853.

18, 1853

9th pair.

B. A. C,

6087 N.

6106 S.

• I tt

25 57 23.56

25 57 21.70

25 57 22.20

25 57 21.94

25 57 22,25

25 57 22,86

25 57 22 00

25 57 22.80

25 57 21.62

Latitude by a mean of each pair 25 57 22.32

lOih pair. 11 til pair.

B. A. C,

6365 N.

6482 8.

Bi A< 0«

6365 ^.

6528 S.

/ //

5 57 20.52

• / It

25 57 21.88

25 57 20.05

25 57 18.98

25 57 19.29

25 57 21.15

25 57 19.40

25 57 21.56

25 57 20.^

25 57 21.17

25 57 20.71

25 57 20.90

25 57 22,13

25 57 19.85

25 57 22.03

35 57 22.00

1

i

25 57 20.23 25 57 21.33

12ih pair.

G.C.
1805 N.

1850 S.

//

25 57 23.73

25 57 22.87

IJtli pair.

G.C.
1805 N.

1852 S.

//

25 57 23.45
^

25 57 23.07
'

14Llt pair.

G.C.
1710 N.

1756 S.

• / tt

25 57 21.85

25 57 20.44

25 57 20.54

15th pair.

B, A. C.

6744 N.

6777 8.

//

25 57 23.27

25 57 21.02
\

16lh pair.

B.A. C.

6851 N.

6868 S-

25 57 24.32

25 57 21.12

25 57 23.09 25 57 19,64 25 57 20.66 25 57 22.97

25 57 24,24

25 57 22.47

25 57 20.82

25 57 20,19

1

I

25 57 22.22 25 57 19.35

25 57 23.83 ' 25 57 20.69
I

25 57 20.93 25 57 21.52

25 57 21.97

25 57 21.17 25 57^.63
25 57 23.71; 25 57 19.82

|
25 57 21,45 25 57 22.70

)

25 57 23.30 1 25 57 23.26! 25 57 20.37. 25 57 21.42 25 57 22,4(5

TABLE XV—ContinueJ.

Date.

Augufc^t 5, 1853

6,1853

7, 1853

9, 1853

10, 1853

11,1853

16,1853

16,1853

17th pair. 18th pair. )9ih pair. 20th pair.

B. A. C.

7222 8.

7254 N.

B. A. C.

7383 N.

7641 S.

t It tt

25 57 21.99

25 57 21.60

25 57 19.76

25 57 22.26

25 57 21.54

25 57 21.18

25 57 21.60

25 57 23.18

25 57 22.02

B. A. C.

7559 N.

7796 S.

B- .A- C/«

7565 N.

7963 S,

/ fi It

25 57 21.54

25 57 20.10

25 57 ^.06 I 25 57 21.09

25 57 ^.85

25 57 22.34

25 57 22.71

25 57 22.82

25 57 22.60

18,1853 '25 57 21.85

Lat. by a m^n of each pair 25 57 21.47

25 57 21.63 25 57^.36

25 57 21.85

25 57 22.54
I

25 57 21.24 25 57 22,56

Results for lat.

by a mean of

each night,

(decl'ns cor-

rected.)

I

i

Latitude of astronomical station at the moutli of Rio Bravo

25 57 22.26

25 57 22.27

25 57 21.52

25 57 21,45

25 57 21,65

25 57 21.85

95 57 21.09

25 57 22.18

25 57 22.07

i

I

I

iRt result. 2d result

*- X

v4
o

oo

o r
•9 m

* 5j I-

•a ^

*/ 99

25 57 21.89 25 57 21.78

3d result. Final result.

5'

a t
s

oS
11

1/

25 57 21.82 25 57 21.83
i

25* 57/ 2r'.83

Vol. I ^1
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Table of latitudes and longitudes ofpoints on and near the houndary hetween the TL States and Mexico

Station. Latitude north.

DETERMINED.

When. How.

Long, west of

Grf^enwich,

Camp Riley, (Major Emorj''s Astronomi-

cal Observatory.)

"East Base" Station

• t tf

32 35 43.53 1849
i

Zenith telescope. ..

"West Base" Station

Monument No. 1, marking the initial

point of boundary.

Monument No, 2, (Station 4) , „
Station No. 1,

Station No. 7

Boundary Peak (A.)

32 35 42.33

• / //

117 06 29.7

DETERMINED

When

Observer.

How

39 34 33.10

32 31 59.63

1849 Triangulation from 117 06 29.7

Camp 118, '^San Pasqual)

Camp 114j (near Warner's Ranch)

Camp 112, (Vallecito)

Camp 111 (Carrizo Creek)

First Wells

Station 46, (left bank of Rio Colorado, be-

low junction ofRio Gila.)

New initial point of boundary on Rio

Colorado, 20 miles below the mouth of

Rio Gila.

Monument (pj-ramid of ca?t iron) on So-

nera line, near the Colorado.

32 32 25.2

32 33 11.8

32 34 (^.0

32 36 35.9

33 03 42.0

33 16 57.0

32 58 15.0

^ 52 33.0

32 40 22.0

32 43 48

Utiitobaquita

Junction of Gila and Colorado

Station No. 7, on Rio

Station No. 8, on Rio Gila

29 01.48

31 56 26..57

^ 43 32.3

2 43 56.8

Camp 105, on Rio Gila, (Emorj''sRecon.)

Station No. 9, on Rio Gila, (Emory's Re-

connaissance.)

32 44 29.2

^ 43 17

^ 41 36.3

Station No. 10, on Rio Gila

Station No. 11, on Rio Gila,-

Station No. 12, on Rio Gila -

Camp 103, on an island in the Gila,

(Emory's Reconnaissance.)

Station No. 13, on Rio Gila

32 40 25.2

32 41 49.3

32 42 39.7

32 43 38

Station No. 14, on Rio Gila ,•

Station No. 15, on Rio Gila

« 4

Camp No. 101, on Rio Gila. (Emory's

Reconnaissance.)

32 46 02.5

^ 46 44.8

32 49 40.8

32 55 52

32 55 56.4Station No. 16, on Rio Gila ,....

Station No. 17, of 1552, on Rio Gila, or 32 58 58.6

station No. 42, of 1851.

Camp 99, on Rio Gila, (Emory's Recon-

naissauce

Camp 97, between and Coco Marl-

copas Villages, (Emory-s Reconnaia-

sance.)

Camp 95, on the Gila, (Emory's Recon-

naissance.)

Camp 93, on Rio Gila, (Emory^s Recon-

32 59.22.0

33 09.28.0

1849

1849

Camp Riley,

....do

1849 Moon culminations.

1849

1849

1849

1849

1849

1846

1846

1846

....do

• ... do.

do,

...do

,-..do

117 09 03.23

117 08 29.7

Sextant .

do

....do

1846 do. « • • « • « •

1846

1851

39 29 44.45 1855

....do

do

117 03 31.7

116 53 05.9

116 44 17.6

116 18 14.6

117 06 42.2

116 41 56.2

116 23 53.2

116 00 22.2

114 00 28,0

114 39 58.2

1849

1849

Triangulation from

Camp Riley.

....do

1849

1849

W. H.Emory

Do

....do

do

.. ..do

Ho,

Do,

1849 do

1855

Zenith telescope... 114 48 44.53

1849

1846

1846

1846

1846

1846

1851

....do 1 *

Sextant

.do

.do

t I .do

.do

do

1855

1849

1852

1852

1846

1852

Triangulation from

initial poijU.

Zenith telescope...

Triangulation from

observatory.

114 46 14.43

1855
I

Triangulation from

mouth of Gila.

1855

Do.

Po.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Lieut. Whipple, Top.

Engineers.

Lieut. Michler, Top,

Engineers.

Lieut. Michler.

Sextant

» * * (lO •*%••• • «• #

...do

112 52 25.73

114 36 09.9

114 25 33.7

114 19 35.7

I t uU *»««» • «• « 114 17 32.5

1855

1849

Triangulation from

initial point.

Moon culminations.] Capt. Jimenez

1852

1852

Triangulation from

observatory.

By survey

...do

W. H. Emory.

1852

1852

1852

1846

... do

.... do

....do

....do

1859

1852

1852

1846

114 13 20.0

114 00 33

113 58 15

1852 By survey

1852

1852

1852

By survey

...do

....do

... .do

....do

....do

1852

1851-S .

.

1846

1846

113 46 59

113 44 22

113 36 45

Do.

Do.

Do.

Lieut. Whipple, Top

Engineers.

Do.

Do.

Do.

W. H. Emory.

113 18 54

113 11 13

1852

1852

1852

By survey

...do

1852

...do

.... do

Lieut. Whipple

Do.

Do.

W. H. Emory.

1851-2 .-..do

Lieut. Whipple

Do.

W. H. Emory

. ... do

na:s )

Camp 91j on the San Pedro, near its

mouth, (Emory's Reconnaissance.)

Camp 89, Disappointment Creek, (Emo-

ry's Reconnaissance.)

Camp 87, on the San Francisco, about

two miles from its mouth, (^Emory's

Reconnais^ancv^ .)

33 04 21.0 1846

33 05 40.0

....do

1846

32 57 43.0 1846

do

33 14 54.0

. ... do

Do.

Do.

33 14 29.0

1846 ....do

1846 ...-do,

Do

Do

I

\

1

Do

Do
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Table of Latitudes and Longitudes—Continued

Stalion. Latitude north.

Camp 86j on the Sau Francisco, about

two miles from its mouthj (Emory's

Reconnaissance.)

Camp 83, on Rio Gila, (Emory's Recon-

naissance.)

Camp 81, on Rio Gila, (Emory's Recon-

naissance.)

Camp 80, on Rio Gila, (Emory's Recon-

naissance.)

Camp 78, first camp on the Rio Gila,

(Emory's Reconnaissance.)

Camp 77, Night Creek, (Emory's Recon-

naissance.)

Copper Mines • . . , , , ,

Camp 75, in the mountains, between the

del Norte and Copper Mines, (Emory's

Reconnaissance.)

Camp 73, first camp after leaving Rio del

Norte, (Emory's Reconnaissance.)

Camp 70, east bank of Kio del Norte,

(Emory's Reconnaissance.)

Camp 68, west bank of Rio del Norte,

(Emory's Reconnaissance.)

Camp 65, west bank of Rio del Norte,

about two miles below Lamitar, (Emo-

ry's Reconnaissance.)

Camp 62, a htlle south of and about one

mile west of Peralta, (Emory's Recon-

naissance.)

Camp at Peralta, near Sefiora Chavis's

private chapel, (Emory's Reconnais-

sance.)

Albuquerque

Camp on the Rio del Norte, near the Ala-

meda, (Emory's Reconnaissance.)

Camp on the Rio del Norte, about one

mile below San Felipe, (Emory's Re-

connaissance.)

Camp Santa Fe, (Emory's Reconnais-

sance.)

Lieutenant Whipple's astronomical sta-

tion, near Dofia Ana,

33 12 10,0

32 53 16.0

32 44 52.0

32 38 13.0

32 50 08.0

32 50 54.0

32 47 53.1

32 42 11.0

32 55 04.0

33 20 02.0

33 41 19.0

34 07 39,0

34 48 33.0

34 50 57.0

Dofiia Ana (church)

Initial point of parallel 32' ^' in the

channel of Rio Bravo.

First monument west of Rio Bravo, on

parallel 32' 22'.

Station No. 5 (near parallel 32' ^')

35 05 51.0

35 11 20.0

35 25 30.0

35 41 06.0

^ 22 13.4

32 23 13.8

32 22 00.0

Station No. 8 do

Station No. 9 do

Station No. 11 do

Station No. 12 do

Ojo de Inez..

do

do

do

do

Sugar Loaf Camp, south of Station No.

18, on parallel 32' 22^.

Camp Reed ,,,,..,,

Dry Camp.

Camp near DosCabazas del Chiricahui,

.

General Conde's Camp, Sail Lake, Sep-

tember 6th and 7th.

32 22 00.0

DETERMINED.

When.

1846

1846

1846

1846

1846

1846

How.

Sextant

....do

....do

....do

....do.

. ... do

1851

1846

. ... do

• ...do.

1846

1846

1846

1846

1846

....do

. ... do

....do

....do

. ... do

1846 L.. do,

1853

1846

1846

do,

do,

. ... do

1846 ,..,da

1851

1851

1851

1851

Long, west of

Greenwich.

DETERMINED.

When. How,

Ob^cr\''cr.

/ //

W. H. Emory,

Do.

Do.

108 04 39.7 1851 Sextant

Do.

Do.

Do,

Lieut. Whipple

W. H. Emory.

Do.

Do.

Do.

Do.

Do.

106 37 52.0

Do.

1653 Moon's culminat'n.j Lieut. Whipple

W, II. Emory.

Transits over prime

vertical.

Survey

Triangulation from

astronom'I station.

32 22 03.8

^ ^ 13.4

^ ^ 20,7

32^25.6
^ 22 31.1

^ 25 18.5

1851

32 20 21.8

32 05 09.6

32 08 33.8

32 08 43.7

32 03 5-4.0

1851

1851

1851

1851

1851

1851

... do,

Do.

106 50 11.25

Do.

106 48 32.5

106 50 56.25

1851

Sextant

do

do

1851 do

1851 do

do.

108 04 50

1851 Signal flashes simul-

taneously obser'd

at Frontera.

1851

165L

1851

Survey.,

Signal flashes

Lieut. Whipple

Triangulation from

astronom'I station.

1S51 Flashes of gimpow-

der.

109 01 16.3

1851

1851

1851

1851

l<i5l

1851

....do

....do

....do

....do

109 02 17 !
1851

109 11 45

109 24 45

109 47 10

1851

1851

1851

Sextant

do

do.

do,

do

do

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do,

Do
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Talle of Latitudes and Longitudes—Continued

Station. Latitude north.

I //

32 02 38.8Campj Salt Lake Spring, October 14^ 1851

,

SeaorSalazar's terminal point of parallel
]

32 22 01.0

32^*29'.

Camp near terminal point

Castro Spring

Pools in valley of Saos, bed of Rio Santo

DETERMINED

When

1851

1851

32 22 06.6

32 25 54.6

32 40 05.7

1851

How

Long, west of

Greenwich.

DETERMINED

When

/ //

Sextant

Sextant

109 50 56.25

1851 L,,.do

1851

Domingo.

Q,ucrcus CaSon

First station on Hio San Pedro

San Pedro Springs

Tucson astronomical station

Tucson (church)

Station 6 miles north of Tubac

Tubuc

Station near the mission of Tomocacorl,,

Ojo del Sopori

Bamori

Hacienda of Aribaca

Las BoquiUas

Near the Sierra de la Arteza

Station upon the road, July 15th

Station upon the road between Cobota

and Sierra de la Nariz.

31 56 15.0

31 54 31.2

31 50 52.0

32 12 ^2.0

32 12 54.5

31 41 58.53

31 34 47,16

31 43 54.89

31 39 40.87

31 35 02.30

31 39 27.15

1851

1851

1851

1852

1852

1852

....do

.do

109 50 15.75

109 48 35.3

109 33 20

1851

1851

How.

Observer.

Sextant

Moon culminations.

Lieut. Whipple.

Do,

1851 Sextant

do

. ... do.

....do

Survey .

Sextant

1852 Survey

1855

1855

1855

1855

1855

Sextant

....do,

.... do

.. ..do.

....do

110 08 35.0

110 11 52.0

110 12 16.5

1851

1851

. ... do

....do

1851

1851

1851

...do,

do

Do.

Do.

Do.

Moon culminations

110 53 10.0 1852

110 52 55

110 57 06

110 57 50

110 56 57.90

HI 11 04.05

HI 14 12.60

31 53 06,76 1855 L,,do

31 46 58.64 1855

31 43 37.03

Station upon the road, July 18th

Altar (Sonora)

* Los Nogales.

Astron'l station at head ofSanta Cruz river

Santa Cruz^ (church)

1855

Agua Prieta Ravine

San Bernardino....

31 52 24.74

30 42 44.26

31 21 00.1

31 17 56.28

31 13 22.5

San Luis Spring

Agua del Perro..

Ej?pia

Carrizalillo

Janos,

Corralitos

Fort Fillmore, (astronomical station)

Fort Fillmore, (officers' quarters)

Frontera, (Maj. Emorj 's observatory)

Astronomical station, near initial point

of boundary, (parallel 2r 47'.)

Initial point in river^ on parallel :iV 47'.

.

Monument near initial point, on right

bank of river.

El Paso del Norte, (Salazar's observatory)

31 18 23.5

31 19 40.35

31 20 ^.88

31 20 57.56

31 20 56.43

31 50 55.26

30 52 00.0

30 42 25.0

32 13 34.8

32 13 38.5

1855

1854

1855

1855

1852

31 48 4-1.31

31 04 00.0

31 47 00.0

31 47 00.0

31 44 15.7

El Paso del Norte, (cathedral)

San Elceario, (observatory)..

.

San Eleeario, (cathedral) ,

Mouth (if Canon, (Major Emory's observ-

atory.)

1852

1855

1855

1855

1855

1855

1852

1852

1852

1852

....do.

....do

. ... do.

.... do.

111 47 03.45

112 14 02.55

1852

1852

1852

1855

Sextant

Zenith telescope...

• • . . do

Survey from astro-

station.

Ill 44 12.0

110 51 02.1

110 30 27.5

Sextant

1855

1855

1855

1855

1855

1855

....do

....do

.... do

....do

Sextant

» »

1854

1855

1855

Zenith telescope

do

J852

1854-5!

109 33 35.0 1855

..do.

..do.

..do.

..do

..do

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Capt Jimenez

. ... do

Do.

Do.

Do,

Do.

Do,

Do.

Do.

Do,

Moon culminations. J. H. Clark.

Survey.

do.

do

do

Sextant,

do

. ... do.

1855

. .. .do

SiUTrey from astro-

nomical station.

Zenith telescope.

.

do

44« tLiU«« fftti

1855

31 44 15.7

31 35 12.62

do

106 42 15.0

106 33 04.5

1852

1852

106 31 20.8

106 31 23.5

106 29 05.4

31 35 02.3

31 02 26.15

1851

1851

1852

Transits over prime

vertical.

do

Zenith telescope. ..

106 29 00.0

106 16 15.0

1851-2

1855

1855

1852

1852

survey,

. . i . do .

,

Moon culminations

Triangulation from

Frontera.

do

Do.

Lat. by Lt. Whipple

and long, by the sur-

vey of United States

boundary commiss'n.

Do. do,

J. H. Clark.

Do.

Do,

Do,

Do.

Lieut. Whipple.

Do.

W. H. Emory.

Do.

Do,

J, H. Clark.

Do.

Do.

Signal flashes simul

taneously observed

at Frontera.

do

fLong. by W. H. Emo-

ry, lat. by Seflor Sa-

lazar.

Do. do.

1852 Moon culminations. Lieut. Smith.

106 16 13.8

105 37 15.0

1852

1852

do

Flashes of gunpow-

der simultaneously

obfl. at San Elceario

W. H. Emory.

Do, do.

•Since this point was established, the corresponding observations at Greenwich observatory have been furnished in manuscript by Prof. Airj', Astron
nomer Royal ; and the result deduced therefrom is Ih. 23»n. 35^.3, showing a difference of 115.2 from the adopted longitude.

t Moon culminations also observed by Salazar, and resulting longitude found to correspond. W. H, B.
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-JTable of Latitudes and Longitudes—Continued

Station

Near mouth of CaHon, where San Anto-

nio road strikes the Rio Bravo.

Presidio del Norte, (Major Emory's ob-

servatory, opposite.)

Presidio del Norte, (cathedral) . , »

Camp No. 1, (Lieut. Michler's, Station

No. 91, survey of Rio Bravo del Norte.)

Camp No. 3, Station No. 130

Camp No. 4, Station No. 171

Camp No. 5, Station No. 211

Camp No. 6, Station No. 294

Camp No. 7, Station No. 325, opposite

mouth of Rio Pecos.

Camp No. 12, above Eagle Pass,.,

Fort Duncan, (observatory) , .

,

Fort Duncan, (flag-staff)

Falls of Presidio de Rio Grande

Fort Mcintosh, (astronom'I station, near)

Fort Mcintosh

Redmond's Ranch, or Bellville

Roma
Ringgold barrackSj (observator}')

Ringgold barracks, (flag-statfof garrison.)

Edinburgh

Reynosa, Mexico, (church steeple)

Old Fort Brown

Observatory near mouth of Rio B,avo. . .

.

Northern point at mouth of Rio Bravo....

Mouth of Rio Bravo

Camp west of, and near, Fort Inge, Texas

.

Camp on Leona river, 15,000 feet north of

Fort Inge, Texas.

Fort Inge, Texaa . .

,

Near Turkey creek

Las Moras

San Pedro, (1st crossing)

Devil's Camp

Devil's River Valley ,

Camp XV, where road leaves San Pedro

going to El Paso.

Camp Steel

Howard's Spring

Camp on Rio Pecos....

Camp where road leaves Rio Pecos, going

west.

Escondido creek

Camauche Spring

Leon Spring

Prairie Camp

Limpia Camp

Limpia, (Vallecito)

Alamo Grove

Camp on the Tascite

Snow Camp
Dead Man's Hole....

WeU'sCamp
Eagle Spring

Dry Camp

Latitude

North.

DETERMINED

When.

• $ ri

31 02 25.4

29 34 07.13

29 33 53.12

29 47 12.9

29 48 41.2

29 48 36.8

29 46 18.3

29 45 08.6

29 41 45,5

28 43 03.2

28 42 43.67

28 42 16.4

28 16 11.5

27 30 22.75

27 30 08,

Q

26 52 06.8

26 24 20.8

26 22 27.8

26 22 30.5

26 05 53.9

96 05 34.1

25 53 16.3

25 57 21.82

25 57 18.20

25 57 10.0

29 10 18.4

29 12 47.1

29 10 18.4

29 13 46.0

29 18 35.0

29 29 21.6

29 57 02.0

80 03 52.1

30 10 38.4

30 23 59.6

30 28 00.5

30 59 59.5

30 58 48.0

30 52 23.0

30 52 59.5

30 53 33.1

30 49 01.7

30 44 51.0

30 41 26.0

30 36 30,6

30 12 51.0

30 36 28.7

30 40 49.9

30 53 :7 5

30 59 58.5

31 03 58.2

852

852

852

853

853

853

853

853

853

853

852

852

853

852

852

853

853

853

853

853

853

853

853

853

851

850

851

850

S50

852

850

850

851

850

850

850

851

850

850

850

850

850

850

850

852

850

850

850

850

850

How.

Longitude

West of

Greenwich.

INED.

Sur\'ey from astro- [ 105 37 23.7

nomical station.

When. How.

Zenith telescope. .. 104 24 45.3

do

Sextant

do

do

do

do

do

do

do

do

do

.do 99 28 47.0

do 99 29 07.0

104 26 27.7

102 17 21.0

1852

Observer.

Survey from astro-
[
W. II. Emory,

nomical station.

1852 Moon's culminat'ns.

1852 Triangulation from

1853

102 04 19.0 1853

101 51 52.0

101 41 05.0

1853

1853

101 26 29.0 1853

101 19 35.0 1853

100 30 24.0 1853

obper\'atory.

Survey , .

,

...do

...do

• ..do

...do.

. . . do.

Do,

Salazar.

Lieut. Michlcr.

100 30 26.7

*«««UO«s »«« »«« •>
1852 Moon's culminat'ns.

100 30 19.3 1852 do

do,

do,

Zenith telescope..

do

99 17 27.0

98 59 17.0

98 46 ^85

Sextant

98 46 37.93

98 13 37.5

1S52

1852

1852

1853

1853

1853

1853

1853

Survey,

.... do

Do.

Do.

Do.

Do.

Do,

Do.

\V. H. Emory's longi

tude, and Lt. Mich

ler's latitude.

Do. do.

Sextant

. . . . do

Survey.

Sextant

98 14 ^.4 1853

Moon's culminat'ns.

...do

Sextant

Zenitli telescope.

do ,

Sextant,

do

do

do

do,

do

do.

do.

97 26 22.5

97 07 37.5

97 07 22.5

97 07 17.0

99 47 12.0

99 47 10.0

100 57 35.0

1853

1853

Suri'ey

. . . . do

Moon's culminat'ns

1853 ....do

1853

1853

. ... do

Survey.

1853

18^

Lieut. Micliler.

W. U. Emory.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do,

Do.

Lieut. Whipple

Survey,

Survey

do.

do

do,

do,

do.

101 II 13.2

101 27 15.0

do

do

do

do

do,

do

do

do,

do

do,

do

do,

do

1850

1850

W. H. Emory.

Lieut. Wliipple

Do.

Lieut. Michler.

Lieut. Whipple,

Do.

W. II. Emory.

S«xtant

. . . do.

103 04 13.0

104 14 48.0

1850

Lieut. Whipple,

Do.

Do.

W. H. Emorj'.

Survey,

1852
\.

104 22 05.5 1850

Sextant

Sextant

Lieut. Whipple.

Do.

Do.

Do.

Do.

Do.

Do.

W. H. Emory.

Lieut. Whipple.

Do.

Do.

Do.

Do.
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CHAPTER IX.

METEOROLOGY.

Sir : The meteorol

tlie latter part of 1850, tliougli sufficiently interesting of themselves, do not furnisli data for

averaging same lorm

adopted for tlie publication of observations taken at a fixed observatory.

The principal and most interesting portion of the observations is the result deduced and

embodied in the barometrical profile of the road already prepared.

The record of both wet and dry bulb thermometers was carefully kept. The highest degree

noted was on the 23d October, 1850, at 3 p. M., eighty-four degrees ; while the lowest was at

sunrise of the Gth of December, of the same year^ when the mercury fell to 1°,5 Fahrenheit.

These results are interesting only so far as noting these two extreme points. From the nature

of the marches made, it was impossible to note with any regularity the daily change in any

of the instruments.

The chief phenomena noted are those of a local character. The effect of the different ranges

of mountains and the long succession of arid plains upon the condition of the atmosphere is

mark from

Pedro or Devil's river, but little change takes place—the same succession of dews, the usual

quantity of rain, and, indeed^ all the characteristics of a climate enjoying its proper share of

humidity are met with. The clouds of the usual forms, cirrus and nimbus, float about, and

nothino' as yet gives notice that we are approaching a different country. One single day's

march and this is perceptibly changed. The summit of the valley of the San Pedro reached,

the hy^^rometrical condition of the atmosphere is altered at once, the appearance of the vege-

tation is different, and the whole face of the country shows the effect of the diminution of

moisture pointed out by the hygrometer. We
IT

with certainty of the effect of the change on any of the instruments except the hygrometer;

but that the barometer is seriously affected there can be no doubt, though to what extent can

more perfect unhurried examinations. The observations point out the existence

of such a change; they show, too, the line of country at which the change commences; and

it only remains to fix the exact amount of correction to be used, to make the barometer as useful

in these re^^ions as in those countries bordering on the seacoast, or where the great lack of

humidity is not so sensibly felt.

Darin"" the march, there was experienced a norther of the most perfect character ; this occurred

on the 4th and 6th of December, and it was at the latter date that the lowest temperature was

noted.

The norther commenced at 4 p. m. of the 4th December, and was preceded by no change by

which its approach could be predicted. A calm, pleasant day, with the thermometer ranging
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changed to tlie northeast^ and blew "heavily from that quarter for more than twenty-four hours

;

during this time the thermometer fell to 1^.5 Fahrenheit^ and snow fell to the dej)thof one inch

and a half.

The cold weather lasted for about three daySj and a most delightful calm succeeded the

severest norther noted in the record. A few days after this, the regular observations were taten

up and continued at San Elceario and Frontera; those results, reduced for one year to the form

adopted for publication, will be more interesting than these under discussion can be made.

The appearance of the clouds varies so little that it forms no meteorological feature of suffi-

cient importance to be accurately noted. The changes, as might be expected^ are from the

forms in which a certain degree of moisture necessarily enters to those in which the appearance

is that of a fleecy mass of cotton without shape. These last are so far removed from the earth's

surface as to be almost entirely out of the influence of the currents of wind indicated by the

weather-vanes. Their formation seems gradual, and the increase in size is apparently due to a

decrease in the distance. They came and vanished sometimes from the same spot in the

heavens ; and for weeks together scarcely one ^^ direction" due to the course of the wind could

be noted. In watching them carefully, their volume would seem to be lessened or increased,

and yet the parts detached could not be seen to float away, nor was there any approach of

additional vapor to be seen by which the size of the cloud could be increased.

The character of the winds, with their force and direction, was carefully noted ; in particular

their effect on the barometer was the subject of repeated observations. The results of these

observations are more accurately noted in another place. And though the effect produced was

first noticed on the march, yet subsequent observations at the fixed observatory only served to

strengthen and confirm the opinion which was at that time advanced as to the eff'ect of any

chano-e from east to west, or vice versa^ on the barometrical column.

The records of the observations taken at the fixed observatories at San Elceario and Frontera

are given fully for one year. These observations were made in the immediate valley of the Eio

Grande, and show the changes in the different instruments noted. With regard to the value to

be placed on the observations for humidity, it should be observed that the time embraced in the

record was one of great freedom from moisture, both at the points observed and at situations on

the river far above the observatory. The river during the summer of 1851* was nearly dry in

several places in our immediate vicinity^ a slight current only marking its progress near Fron-

tera, while its bed served as the best road thence to El Paso.

The chart prepared to accompany this report shows at a glance the most important results

deduced from our observations.

The results given in the separate columns of the tabulated forms are deduced from six daily

observations, viz : at sunrise, 9 A. M., noon, 3 P. M., sunset, and 8 p. M. During the long days

of summer this last hour was changed to 9 P. m., thus making the interval between sunset and

the time of the last eveninjr observation more nearly equal in the different seasons.
o

The columns in which are noted the daily means for thermometer and dew-point observations

e The year 1851 was notoriously a dry year in all the northern States of Mexico, and so far the selection of that year is

unfortunate as affording a measure of the average rain, Lut it happened to be the only year when a single observer was

stationary for any length of time at the same place.
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tad

results merely been deduced from tlie two daily extremes of heat and cold^ or tlie dew-points

calculated from those observations only.

In addition to all these observations, the 21st day of eacb montli, as the regular meteorological

term-day, was carefully noted by the record of observations for each hour of the twenty-four.

The remainder of the meteorological data serves in a great measure merely for the calculation

of the elevation of points on the line of survey or travel. These results will be found

in the different profiles of the country over which the line passed.

embodied

same

me
must be more

adopted.

This elevation varies slightly from that of El Paso.

In the computation for elevation I have used the French formula of Delcros, and have

employed some other corrections consequent upon the value of horary variation, founded on

the observations for that quantity taten at San Elceario. In most instances, ho'wever, the

points of observation were too remote from the fixed observatory for the horary correction to be

of any great value. In these the usual corrections for temperature, &c., only were used.

The effect of the direction and force of the wind on the mercury of the barometer has been

referred to above, and I mention it here only to state that my observations on this subject were

sufficient to assure me of the great necessity of noticing these values in connexion with the

barometer more particularly when observations are being made for altitude. The exact value

of the quantity I have not ascertained, but that it exists I am confident ; and I trust that future

and more prolonged observations will fix the value in a manner sufficiently accurate for its use

as a correction in barometrical computations.

All of which is respectfully submitted by your obedient servant,

MARINE T. W. CHANDLER,
{ in charge of Meteorological Depa

William

Commissioner United States and Mexican Boundary Survey.

XoTE.—Of tlio immense miiss of materials coHected, showing the meteorological character of the country adjacent to the

boundary line, I have deemed it proper to produce here only a short abstract from the tables. Those who may desire

further informatiou can obUiin it by reference to the records filed in the Department of the Interior.

W. H. E.
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METEOROLOGICAL RECORDS. 2^19

January.

,

February

March,,.

April . . .

.

May.

June

July,..

Auj;ust

Date.

September

October . .

.

November

December

December

February

1851.

1854.

1855.

Abstract of resultsfrom meteorological records.

Station

San Elceario

do

do.

do.

Frontera

do..

do

do

do

do

do

do

New juncUori^ Gila and Colorado• 4

do do

• I

s

.36

26.354

26.370

96.395

98.146

526.173

96.174

9B.906

26.5151

26.2.13

96.233

26.317

29.979

90.937

•5- %

46.3

46.29

57,7

67

76.4

86.8

85.9

84.1

rJ.13

67.6

(0.8

45.5

59.8

68

*2

31

39.19

47.9

45.9

42.0

36.6

41.9

42.1

57.89

S

I

O

67

81

87.5

95

103

99

47

99.5

40.5

50.5

50

71

j
I

.004

0.7

0.015

0^3

0.013

0.016

1.537

1.613

99 65 1.059

hi 47 0.013

73 95 0.211

63 27 1.955

79 48.5

89

1

i

63

«

BAROMETRIC HEIGHTS.

Feel.

Fort Brown. 165.5

lUnggold Barracks -- - 521. 6

Edinburgh ---.- -^-^-^

Fort Mcintosh-. 806.4

_. 1461.0

578.7

CastroviUe ^^^-^

Quihi- --- ^^^'^

Eagle Pass or Fort Duncan

San Antonio -

Rio Seco

Comanche creek. --^ ^^^- ^

Camp near "Fort Inge -

Camp near Nueces - - --

Elm creek ..

910.8

931.7

Zoquet^ creek.

San Felipe

Painted Caves - -— •

San Pedro or Devirs river. -

Second crossing San Pedro -

Head of San Pedro - — 1680.5

Howard's spring - 2053.5

live Oak creek 2083.4

Pecos 2026.9

Escondido spring— 2806.

1

Leon spring ^--- 3098.2

Limpia - 4004.3

Head of limpia 4688.4

• Eagle spring- 4535. 5

Station near Presidio del Norte 2779.0

Elo Bravo (where road from San Antonio strikes it) 3484.

Feet.

San Elceario -.-....— 3607. 3

Initial point on Rio Bravo, parallel 31o 47' N 3684. 3

Frontera. 3796.3

Neides' spring— .--— - 4309,8

Cook's spring - 4777.0

Santa Rita del Cobre 6106.4

Ojode Vaca- 4988.6

Carrizalillo -. 4454.7

936.7 Espia. - 4027.5

Ojo de Inez or de Garilan 5293.4

Ojo del Perro-.-- ---- -- 4691,7

Alamo Hueco «--- ^--.-- 4650.

1093.5 Ojodel Picacho-.-- 4694.3

983,0 1 Salt Lake, (parallel 320 22' N) 3994.2

817. 9
'

Salt Lake spring, (playa de los Pimos) 4193. 7

952.4 Quercus Canon - 4169.7

1810.0 Camp on Gila, near Mount Graham 2976. 1

1843.2 Summit of San Luis mountain - 6818.9

Ojo de San Luis - - 5044.0

Guadalupe Canon 4447. 8

San Bernardino 3676. 8

AguaPrieta ---- 4017.0

Spring at head of Rio San Pedro, 1st branch east

—

4383. 8

Rio San Pedro, near parallel 32^ 22' 3717.6

Summit of pass to and near Santa Cruz....- 5469. 5

Santa Cruz .- - --- 4498.3

Los Nogales - 3835. 7

Junction of Gila and Colorado 275.0

New Initial Point on Colorado - 156. 3

Vol.1 -32
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MAGNETIC OBSERVATIONS.

Magnetic observations

under the direction

Mexico

of Major W. H. Emoi

iscussion of the magnet

in 1855,

treaty of

Mexican

Boundary Surveys.

RECOMPUTED

I. Magnetic observations in 1855.

Observations of declination, dip, and absolute horizontal intensity were made at eight stations,

beino- tbose at wbich astronomical observations were made in de*rmining the boundary between

the United States and Mexico, under the treaty of 1853. The magnetic observations were

intrusted to Mr. Marine T. W. Chandler, who succeeded in obtaining very complete determina-

tions, as the subjoined abstracts show.

The declination was obtained by referring the direction of the needle to the astronomical

meridian carefully determined for the survey of the line. The needle of a goniometer (by

Young) was found to show a fair mean of five good needles of different lengths, and was therefore

relied on at subsequent stations. The results are given in the general table below.

Observations of inclination were made with a ten-inch dip-circle (by Gambey) of superior con-

struction. Two needles were used at each of the stations ; and at three of them, viz: Carriza-

lillo, Espia, and Los Nogales, the poles were repeatedly reversed, so as to obtain the corrections

r

to be a

1, and

+ No.

No m
the following abstract of results

:

Needle No. 1.

Station.

Dip. No. of sets.

4
Initial Point

Carrizalillo

££pia.

Ojo del Perro . .

.

San Luis Springs

San Bernardino.

fiaauCruz river

l*os Nogales

O }

68 39

58 31

67 59

57 28

57 37

57 19

57 28

57 13

3

3

I

9

1

Needle No. 2,

Dip. No. of sets.

2

1

58 19

68 13

57 50

57 5

57 21

56 58

57 17

57 1

3

3

9

3

1

Remarks

Poles reversed in each pet.

ti (C cc it

3

Poles reversed in each set

The difference of about 16' between the results by the two needles is too large to admit of

the mean being taken. An examination of the pivots having shown some corrosion on a pivot

beof Iso. 2, the probability is that the results by No. 1 are to

observations with that needle show a greater consistency among themselves. The results by

No, 1 are therefore adopted in the general table.
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ions f(
The

deflections were measured on a nine-inch circle, according to Lament's method, in which the

two magnets remain at right angles. In the vihration experiments, the time of 400 vibrations

is usually observed, of which six values are obtained in each set, in the usual way. Experi-

ments to determine the moment of inertia of the magnet and its attachments were made repeat-

edly by vibrating it loaded with a brass ring, marked No. 11, of which the outside diameter is

2.899 inches, the inside diameter 2.462 inches, and the weight 719.90 grains ;
hence its moment

of inertia, K, = 9.04, expressed in feet and grains. The magnet used, marked X 7, is of the

usual form, being a hollow cylinder of 0.3 inch in diameter, and 3.G6 inches in length, and

carrying a mirror Wasl

1856, by vibrations at temperature near 30° and 70°, and was ascertained

2 0.0003.

The following is an abstract of the observations ; to which is to be added, that, in the experi-

without the inertia rins, the effect of 90° of torsion was 7'.5; in those with the ring, 15'.ments

of observations fc

A

VIBRATIONS.
F

n

DEFLECTIONS.

Station. Without ring. 1
Wiih ]ring.

r = 1.3 feet.

... .. -_

Date.

T
Time of 1 vibr.

Temperature.

1

T
r

Timeofl vibr.

Temperature. u Temperaturt.
1

3.795

3.795

O
1

74.5

59

1

7.946

7.935

1

69.5

63

3 29.6

28.7

30.0

1

1

•

61

53.5

41
i

1855.

i

F

F

3.795

3.817

3.823

3.826

70

71.5

83

75

63
1

63

61

73
1

1

1

1

7.941
t

t

69 2 29.4

2 31.2

2 31

2 29.9

52

59

67.5 !

64.5

Jauuary 4.

4

i

1

P
4

7,983
i

1

76

J

1

1— --^ ' . f '
— *^

3.822

3.770

3.791

3.751

3.757

L

7.983 '

b

i

7.910
i

\

f

1

76

70

2 30.7 64 '

1

March 1.

-^f^ ^
1 March 22.

1

1

1 April 3.

^^ T — 0m«.n->-k^r« S 30.0
i

2 W.O

2 27.0

64.5

66.5

65

t

V

3.754

3.776

3.778

3.764

67

78.5

82.5

81.

1

5 29.0

1

65
1

1

J

1

ri

p

April 19.

i
n

1

i

1

J

1

1

r
L

L

1

1

T 77T SI

1

April 28.
^9 9 to ^•

t

3.798 79

f

\

f

1

i

1

1

i

!

'

« • •

1

1

1

1

1

1

h

1

3.894 74
1

^ ftfti ^ 7n
+

1

3

1 M4yl4.

3.805 94

i

'

7,949

i

1

« » •

80 2 26.5

25.2

81.5

631

1

1

_
_

2 25.85 62 June 16.
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From the preceding data we first deduce the moment of inertia, jS", of tlie magnet and its
4

attachments^ by the equation K K J2
r ^2 T23

where T^ and T are the terms of one vibra-

tion with and without the inertia ring^ corrected for torsion^ and reduced to the temperature

of experiments without the ring, and obtain the following values

:

At Initial Point,

Carrizalilloj

Espia,

Los NogaleSj

Mean^

K 2.669

2.680

2.659

2.668

2.669

From

X
TO

X

the values of ratio of m, the magnetic

of the earth's form^ hy the expression

h

Initial Point,

Carrizalillo^

San Luis,

Los Nogales,

m
X

64°

0.04'77, temp. 52°

0.0481, "

0.0476, «

0.0466, "
65

82

Computing for the same stations the product m X T^K
7p2~, where T is corrected for tor-

sion, and reduced to the temperature of the corresponding deflections, and eliminating X, we
get the following values of m.

Station. Date. 771

Initial Point

Carrizalillo

San Luis

Los Nogales

Temperature.
1

reduced to 66".

52 0.2947

64 0.2949

65 0.2981

82 0.2929

Although the difference in these values of m may he in a great measure due to errors of

gnetism

stations

a uniform rate of change during the intervals.

Computing, lastly, m X for each of the stations, and dividing by m determined in the

manner indicated and reduced to the temperature of the vibrations, we obtain the values of X
given in the subjoined table, which exhibits collectively the results obtained.

General table of results.

Station. Latitude

Initial Point

Carrizalillo

Espia....»

6jo del Perro....

San Luis Springs,

Sdn Bernardino.,

Sama Cmz River

Los Nogales. ...

« /

31 47

31 51

31 21

31 21

31 20

31 20

31 16

31 21

Longitude Declination

east.

106 28

107 56

107 56

108 20'

lOa 48

109 U
110 31

no 51

11 55

13 3

12 5

11 58

11 45

11 45

12 13

11 45

Dip.

58 39

58 31

57 59

57 28

57 37

57 19

57 28

57 13

Horizontal

intensity.

Total intensity

6.202

f

11.92

6.125 11.73

6 242 11,77

6.156 11.45

6.265 11.70

6.252 11.58

6.169 11.47
^

6.262 11.56
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II. Discussion of lines of equal magnetic declination, dip, and Jiorizontal intensify.

In this discussion, the observations made in previous years in connexion with the Mexican

boundary surveys, and published in the fifth volume, new series, of the Memoirs of the

Academy, have been combined with those communicated in the present paper. Observations

made under the direction of Professor A. D. Bache, Superintendent of the Coast Survey, at

stations Dollar Point, East Base, and Jupiter, near Galveston, Texas, and near San Diego,

Monterey, and San Francisco, and affording important co-ordinates for the curvature of the

lines, have also been introduced ; likewise, an observation of the declination at the Great Salt

Lake, by Captain Howard Stansbury, U. S. Topographical Engineers, published in his report

of the survey of that region.

The method employed in determining the lines ' of equal declination and dip was partly

graphical and partly analytical, being the same pursued by Professor Bache and Mr. J. E. Hilgard

in their discussion of the Coast Survey magnetic observations.—(Coast Survey Report for 1S55,

Appendix, p. 47.) The stations were projected on a map, and their positions referred to a right

line graphically assumed as axis of co-ordinates, the origin being chosen about the mean posi-

tion of the stations, and the direction so as nearly to divide the positive and negative ordinates

equally.

The co-ordinates being read off on any convenient linear scale, conditional equations are

formed for each station or group of stations, and the whole scheme is solved by the method of

least squares. The conditional equations representing an interpolation by second differences

are of the form,

V is the observed declination (or dip)
;

Fq, the assumed declination at the origin ; t?, the correction to be applied
;

Xand y, co-ordinates of position.

x^ y, z, py qy coefficients to be determined.

The solution of a considerable number of such equations involves a great deal of labor, which

the results amply repay, however. The process being well known, there is no occasion to give

the steps of the calculations in this place. After determining the coefficients, the co-ordinates

of points in the lines sought were computed, the lines projected on the map, and the latitudes

and longitudes of points read off and tabulated.

In the absence of any data to determine the secular changes, the results are doubtless liable

to an uncertainty from that source. We know, however, that the changes are small, and, for

the limited period over which the observations extend, they may be considered as merged in the

local errors, and the average date of 1852 as belonging to the resulting lines on the map.

The following tables give a general resume of the observations, and the corresponding values

in the computed system ; also the residuals, the distribution of which is the best evidence of the

successful representation of the general facts involved.

The geoo-raphical position of points in the lines of equal declination and dip—isogonic and

isoclinal lines—are also given in tables from which they may be readily projected in any map.



264 MAGNETIC OBSERVATIONS ON THE BOUNDARY LINE

ObservatioTis of Declinations,

No. Station.

1

3

5

6

8

9

10

11

12

13

14

15

16

17

18

19

20

21

23

24

25

26

27

28

39

30

Dollar Point

East Base

Jupiter

Rio Grande, mouth

Einggold Barracks.

Port Mcintosh,,.,,

Eagle

Presidio del Norte

Mouth of CaHon

Emory's Initial Point

Frontera,

Oofta Ana

Carrizalillo

Espia

Copper Mines.,..,

Ojo delPerro

San Luis Springs.

San Bernardino.

.

Santa Cruz River

IjOs Nogales

San Pedro

Ptmos Villages . ,

,

Gila Junction. ...

San Isabel

Camp Riley.....

,

San Diego

San Diego C. S,.

Monterey

San Francisco .,.

Salt Lake City...

Latitude

29

29

26

13

28 55

25 57

^ 23

27 30

28 43

29 34

31 02

31 47

31 49

32 22

31 51

31 21

32 48

31 31

31 20

31 20

31 18

31 21

33

33

32

32

33

36

37

40

Longitude.

94 53

59 110

C7 111

43 114

09 116

36
1

117

42 117

41 •117

38 121

48 1S£2

46 113
-

94 55

95 20

97 07

98 43

100 05

100 30

104 25

105 37

106 28

106 29

106 45

107 56

107 56

108 04

108 20

108 48

109 14

110 31

110 51

40

44

53

38

05

13

13

54

27

08

Date. 'Declination east,, Declination east,[ Residual, com-
observed.

1848

1853

1853

1853

1853

1852

1852

1852

1852

1855

1852

1851

1855

1855

1851

1855

1855

1855

1855

1855

1851

1851

1851

1852

1849

1849

1851

1851

18S9

1850

8 57

9 05

9 09

9 00

9 15

10 00

10 01

10 16

12 01

11 55

IS 24

12 07

12 02

12 05

11 ^
11 59

11 45

11 45

11 45

12 13

12 25

12 52

12 50

12 34

12 57

13 15

12 29

14 58

15 30

15 34

computed. puted — obs.

9 03

9 02

9 10

8 56

9 18

9 46

10 07

10 53

11 28

11 48

11 49

12 02

11 58

11 48

12 18

11 50

11 52

11 53

11 58

12 00

12 37

13 46

12 45

12 55

12 44

12 47

12 48

14 54

15 34

15 34

+ 06

— 03

+ 01

— 04

+ 03

— 04

+ 06

-f.
37

— 33

— 07

+ 25

— 05

— 04

— 17

+ 56

— 09

+ 07

+ 08

13+
13

+ 12

— 06

— 05

+ 21

— 13

— 28

+ 19

— 04

+ 04

00

t
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Isogomc Lines.

CEOGEAPniCAL POSITIONS OF POINTS.

LongitMe. 9* 10»
1

1

!

1

1»"
. 1

13*
1

IS** Declination east.

•

95 28 50

27 28

26 23

25 34

24 57

• '
i

1

• / t • / • / • /

96
1

97 1

V«Vfl 4**4 Vvlt >#
1

4

»

t

98 30 17

29 18

28 32

27 54

27 27

27 4

99

100 A A A A MM ^^'^M Mm *a M M M M

101

V V # V V HV T^vV
J

102 31 13

30 35

30 7

29 45

29 27

29 14

29 4

*

103

104
1

105 1

33 8

32 36

32 13

31 54

31 39

31 28

31 20

31 14

31 10

»
-

106 1

1

107
1 »

108 34 54

34 29

34 9

33 54
1

33 43

33 33

33 24

33 17

33 14

33 12
r

109 ^AA^A^ M AAAAA^^
-

110

VVBVV90 ^^^•Vb
. Latitude.

111

112

113 36 a

35 47

35 35

35 25

35 17

35 10

35 5

35 2

35

34 56

1

114
1

115
1

38 3

37 46

37 31
¥

37 \9

37 9

116^^^ -^* T^^

117

1118 i

1

119 1

1£30 • • •

1

37 1

121 36 54^» ^T ^^

122 36 48 1

123

^VT^»^ ^ w w ^ vvvvv

36 44

36 41 ^124 t

1

1
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Observations of Dip.

No, Station.

1

3

4

5

6

7

8

9

10

11

12

13

14'

15

16

17

18

19

20

21

S3

24

25

26

97

28

29

30

31

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

53

53

54

55

56

57

58

58

60

61

62

63

64

65

Dollar Point.,.,

East Base

Jupiter

Rio Grande, moutli..

Ringgold Barracks...

Fort Mcintosh

Fort Duncan

Presidio del Norte. ,.

Mouth of Cauon.,,.

San Elceario ,

Frontera

DoSta Ana

IX

Copper Mines

Emory's Initial Point

Carrizalillo

Espia , ..

Ojo del Perro ...,,.,.

San Luis ,

San Bernardino

Santa Cruz River

Lo3 Nogales , .

.

Ojo de Inez, or Gavilan...

Station 1 (along the Gila)

2

4

8

10

12

13

15

17

19

20

21

22

23.

24

26

27

28

S9

30

31

38

39

40

43

44

45

Gila Junction

New River

Santa Isabella

Santa Maria

San Diego ,

San Diego C. S

San Francisco.

Latitude

Sacramento.

29

29

28

25

26

27

28

29

31

31

31

32

22

32

31

31

31

31 21

31 20

31 20

31 18

31 21

32 45

32 50

32 50

32 53

32 57

33 04

33 06

33 10

33 12

33 13

33 12

33 09

33 09

33 09

33 12

33 05

32 59

33 03

33 05

33 07

33 06

33 04

33 03

33 01

33 04

33 08

33 10

33 09

33 00

32 59

33 02

32 58

32 49

32 44

32 41

32 43

m 42

33 08

33 02

32 42

32 41

37 46

38 34

Longitude.

26 94

13
1

94

55 95

57 97

23 98

30 100

42 100

34 104

02 105

35 106

48 106

^2 106

^ 107

47 108

47 1C6

51 107

21 107

55

20

07

43

05

30

109

110

110

110

110

110

110

110

110

110

110

110

110

iio

110

111

111

111

111

111

111

111

111

112

113

112

113

113

113

114

114

115

116

116

117

117

122

121

37

16

33

47

24

04

28

56

56

108 20

108 48

109 14

110 31

110 51

108 14

109 34

109 37

109 44

109 49

1848

1853

1853

1853

1853

1852

1852

1852

1852

1852

1852

1851

1851

1851

1855

1855

1855

1855

1855

1855

1855

1855

1851

1851

1651

1851

1851

55
1

1851

00 1851

03 1851

10 J 851

19 1851

19 1851

26 1851

28 1851

31 1851

42 1851

35 1851

40 1851

46 1851

50 1851

55 1851

02 1851

11 1851

16 1651

23 1851

34 1851

44 1851

54 1851

57 1851

39 1851

43 1851

55 1851

11 1851

33 1851

50 1851

05 1851

33 1851

25 1849

41 1849

51 1849

08 1849

1851

1852

17 1853

Dip observed.
|
Dip computed. Residual, comp

obs.

57 58

57 42

57 12

52 23

52 27

54 07

55 31

41

57 38

58 57

59 05

59 06

59 09

59 17

58 39

58 31

57 39

57 28

57 37

^ A

57 19

57 28

57 13

59 18

59 19

59 12

59 12

59 20

59 27

59 38

59 42

59 37

59 45

59 34

59 37

58 58

59 28

59 23

59 5

59 11

58 59

r 59 13

59 23

59 20

59 25
¥

59 20

59 16

59 06

59 06

59 28

59 22

58 53

58 49

59 16

59 17

58 43

58 30

58 25

58 30

58 19

58 48

58 42

57 33

57 38

62 32

64 03

58 00

57 45

57 07

52 14

52 35

53 58

55 35

^ 59

57 45

58 17

58 32

59 08

59 00

59 23

58 30

58 23

57 41

57 40

57 36

57 30

57 21

57 21

69 22

59 12

59 12

59 15

59 18

59 25

59 30

59 33

59 35

59 35

59 30

59 28

59 26

59 25

59 28

59 19

59 13

59 16

59 18

59 20

59 18

59 14

59 12

59 10

59 10

59 14

59 16

59 16

58 57

58 56

58 59

58 52

58 39

58 30

58 26

58 28

58 20

58 44

53 37

58 14

58 12

62 40

63 37

+
+

i

— 5

— 9

+ 8

— 9

+ *

+ 18

+ 7

— 30

— 33

+ 3

— 9

+ «

^ 9

— 8

— 18

+ 12

1

+ 11

7

+ 8

+ 5

— 7

+ 3

^ 2

— S

— 8

— 9

— 2

— 10

4

9

+ 28

3

+ 5

+ 14

+ 3

+ 17

+ 5

_ 3

— 3

— U
— 8

+ 4

+ 8

— 12

— 6

+ 4

+ 7

— 17

^ 25

— 4

+ 1

— 9

+ 1

— 4

— 6

+ 34

+ 8

— 36
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Isoclinal Lines,

GEOGRAPHICAIi POSITIONS OF POINTS,

Long,

1

1

1

54" 55" 56° 57° 58° 60° 00°

— >

61° 6a°

1

03° Pip.

95

/

25 30

25 38

25 46

25 34

26 02

26 09

1

2C 09

26 18

26 26

26 35

26 43

26 51

26 59

26 48

26 57

27 06

27 15

27 24

27 33

27 41

27 49

27 27

27 37

27 47

27 56

28 05

28 14

28 22

28 31

23 40

28 07

28 17

28 27

28 37

28 47

28 56

29 05

29 14

29 23

29 32

29 40

29 47

29 54

30 00

29 05

30 10

28 47

28 57

29 08

29 18

29 28

29 38

29 48

29 57

30 06

30 16

30 24

30 32

30 39

30 46

30 53

30 59

31 05

31 11

31 17

31 22

31 26

31 31

31 35

31 39
1

• 9

29 26

29 37

29 49

30 00

30 11

30 21

30 22

30 43

30 52

31 02

31 U
31 20

31 23

31 36
1

31 43

31 50

31 57

^ 04

^ 11

32 16

^ 21

^ 26

32 31

32 26

• / • / • / • t • 1

<7u

96

fl7

^ ^ ^ ^ A A A b ^ ^

A A A A A A A B V

98

99

v v v s v v ^ v v

Abb a m a a ^ m a

1

1

100

101
1

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

190

121

122

123

A K K A A ^ A a ^ ^

^ V ^ ^ W ^ ^ H V

1

1

1

1

\

1

1

^\I vv

1

1

fti«»i««*at

1

31 59

32 09

33 18

32 27

32 35

32 43

32 50

32 57

33 04

33 10

33 16

33 23

33 28

33 33

32 49

32 58

33 07

33 16

33 25

33 33

33 49

33 49

33 57

34 04

34 U
34 18

3-4 24

34 30

, ,

,,

B ^k^ ^fc ^k^ L A ^ " A A

\ Latitude
1

1

1

i

1

1

35 07

35 15

35 22

35 29

35 ^

I":::::::: 36 19

36 27

30 35'. .. . 37 35
1

1

36 42 I 37 45
1

1 36 49 37 54

38 02

38 11

1

1

1 *«« m m ^ m

1

1

Hor Combining tlie eight stations of 1855 among fhemselves, we obtain as

ie 31° 27', longitude 108° 45', X= 6,21, with a probable error of

\ of + 0.10 in going soiitli 30'. 7 or east 506', and the direction of the

line of cc[ual horizontal intensity N. 87|° E.

It may be observed, that this rate of change in going south is evidently too large, for accord-

ing to the decrease of dip it would recjuire a southing of 42' to cause an increase of the hori-

Eontal force of + 0.10, if the total force was constant ; but as the latter also decreases in going

south the actual rate of change of horizontal force is probably only half of that above obtained.

Moreover, when we consider that the same value of X is found on the coast of Mississippi,

between New Orleans and Mobile, we see that the small increase in going east should be

decrease of similar amount, and that the direction of the line should be about N. 94° E. The

distribution of stations is such that these discrepancies in the rate of change are quite within

: nor is the value of the mean result
the probable errors of observation and station errors

;

affected thereby, which forms a valuable datum in absolute measure, in an almost inaccessible

region of the globe.

In order to compare this measure of force with that previously obtained on the northern line

by observations with a Fox apparatus, and expressed in the arbitrary scale, we may have

recourse to the observations of Captain Lefroy at Toronto, which gives the total force in British

Vol. I 33
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units = 13.86 at the time that it is found 1,836 in the arbitrary scale. Applying the same
ratio to our mean total intensity, 11.65, we find 1.543, and we have the following comparison

:

Latitude.

O I

31 27

32 43

Longitude.

108 45

108 30

Total intensity

1.543

1.580

the latter from three stations

expected from the circuitous comparison involved.

in 1851 ; exhibiting a closer correspondence than might be

'4

>/ -^

/

>^'

*

>f->'
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