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PREFACE BY THE TRANSLATOR.

It is observed by a popular French writer,
Bernardin de St. Pierre, that by far the most
valuable and. entertaining part of modern
~ literature is the department filled up by
~ travellers. While the knowledge of the
ancients extended merely to a small circle
around them, and even there was far from
.accurate, there is hardly a nook in the most
-remote corner of the world of which we do
‘not now possess some description, and with
the inhabitants of which we are not more
orless acquainted. We see the human race
before us in every stage of civilization, from
-the refinement and enterprize of the inha-
bitants of the west of Europe, down to the
' a2
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stupid savage of New Holland or the Terra
del Fuego. |

The eagerness. with which the public .
have always received the accounts of tra-
vellers has naturally contributed to their
multiplication. It is to be regretted, how-
ever, that this eagerness is too frequently
so indiscriminate that almost nothing is so
very insipid that it will not be devoured in
the shape of travels. Hence the numerous
productions which have appeared of late
without adding any thing to our stock of
information. No individual now who has
left the bounds of our own island, hesitates
a moment about the qualifications neces-
sary for his appearance before the public
at his return. His previous education, his
means of access to proper sources of in-
formation, and his leisure to acquire it,
are -objects of ‘inferior concern. .He has
travelled; and that is enough.

4



PREFACE. v

M. de Humboldtbelongs to a higherorder
of travellers, to whom the public have of
late been very little accustomed. We nrust
place him beside a Niebuhr, a Pallas, a :
Bruce,a Chardin, a Barrow, and a Volney;
and his -works will probably be long.con«
sulted as authorities respecting. the coun-
tries which he describes. . He seems to be:
a stranger -to few departments of learning
or science; and his fortune enabled bhim to
provide: himself with- every. thing which
could miost advance his -pursuits, and to
make that appearance among persons of
rank and authority necessary to remove the
obstacles in the way of a traveller in every
country, but most of all in a country under
an arbitrary government, A

The work of which a translation is here
offered to the public was submitted to a
very severe trial: the sketch of it was freely
communicated to the natives of New Spain,
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and underwent the examination of the
Spanish government. It may be doubted,
however, whether the accuracy and fulness
of information ‘which such a measure has a
tendency to procure might not be coun-
terbalanced by seemingly unavoidable dis-
advantages. We never talk of our friends
so candidly before their faces as behind
their backs. In the former case we may
' say nothing but the truth, but we are sel-
dom disposed to say the whole truth. He
must be a very honest traveller indeed who
communicates all the remarks which occur
to him to the people among whom he is
travelling. Even Dr. Johnson, with all his
bluntness, would have hesitated to read his
Tour to the Hebrides to his Scotch lapd-
lords. ' ,
There is one disadvantage indeed almost
inseparable from the mode in which M. de
Humboldt appears to have been treated in
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the new world. He received so much
attention both from public men and private
individuals during his stay in Mexico, that |
he could hardly avoid displaying some
portion of gratitude in return. We ac-
cordingly find him exceedingly prone to
~_give favourable accounts of all the indivi-

duals of that country whom he has occasion -

to mention. He is profuse in his compli-
ments to their learning, science, and their
other good qualities, and nothing ever ap-
pears to shade the picture. We may easily
conceive, therefore, that he must have seen
both in individuals and institutions much
more that met with his dlsapprobatlon than
he has chosen to communicate. .
M. de Humboldt has brought forward a
great mass of information regarding New
Spain, a country of which we before knew
very little indeéd. Let the specious para;
graphs of our celebrated countryman Ro-
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bertson be attentively weighed, and we shall
be astonished to find how little specific
information they sometimes really contain.
The present work, however, furnishes us
with precise data on a very great variety of
important subjects. Yetitis to be regretted
that the author could not throwoccasionally
more rapidity into-his descriptions, and give
somewhat more condeniation to his mate-
rials. He is sometimes rather apt to indulge
- in repetition, and to swell his accounts with
_circumstancés by no means essential to be
told, but which have a necessary tendency
fo fatigue the attention of the reader.
This failing is not peculiar to M. de Hum-
boldt, but is common to him with too many
authors, and particularly those of his own
country, Germany. Indeed the faculty of
selecting the more important and leading
features of an ebject is, perhaps, the rarest
~ and ‘most valuable which any writer can
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possess. It is this which communicates
such a charm to the history of Hume, and
arrests s0 strongly our attention in the tra-
vels of Volney.

But whatever may be the sentiments of .
the translator on this subject, it is not for
him to endeavour to alter his original to
what he conceives a model of perfection.
The public naturally.wish to have his in-
formation in his own manner, and as nearly
in his own terms as possible. It were well
if even.this was tolerably done; but the
rapidity with which translations like the
present must necessarily be executed will
not admit of that flow and correctness of
style which the leisure of the closet might
produce. When we sit down to the trans-
_lation of an established classic, we may
patiently endeavour to transfuse the beau-
ties and graces of the original into our own
language; but the translation of a work

/



X PREFACE.

like this, impatiently expecfed by the pub-
~ lic, must lay claim to.a very inferior degree
of merit.

A few notes have been occasionally
thrown in by the translator, which he has
not the vanity to suppose of any great im-
portance; but as they do not in general
occupy much room, and as they served to
amuse him in the. course of the work, he
hopes if they do not meet with the reader’s
approbation, they will, at least, meet with
his indulgence. In one of them, vol. i. p.
47. he observes that he. has. completely
misunderstood the author, a circumstance
certainly not the more. justifiable, because
it is by no means unusual with commen- -
tators. .

The translator has been at some pains in
ascertaining the value of the different fo-
reign measures, weights, and monies, used
" by the author, and converting them into
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those of our own country. The omission of
this is ‘but too frequent in translations,
though it is essential to any work which
aims at being generally understood. These
conversions, however, appear only in -the
notes, the original having undergone no
alteration.

The orthography of the names has been
preserved in the-translation with few ex-
-ceptions. The Spanish names of persons
and places have never been touched, but
in a few names of Indian nations, such as
Azteques, Tolteques, &c. the ques has been
coiiverted into ¢s, the corresponding ter-
mination in our own language. . Clavigero
‘uses the same freedom in the Italian, writ-
ing these words Aztecchi, Toltecchi, &c.
This liberty is perhaps justifiable, though
it might not be advisable to go all the
‘length recommended by Volney, in whose
work on North America we can with diffi-
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culty. recognize the names most familiar to
us. Who, for instance, could find out
Washington in Quachinnetone? The various
sounds given to the same letters by the
different European nations occasion a good
deal of perplexity. The same name as-
sumes quite a distinct appearance in the
works of a French and an English travel-
 ler. - Another source of perplexity peculiar
to. the Spaniards and Germans is the indis-
criminate use of certain letters. The Spa-
niard, for example, confounds the b and
the v; the ¢ and the 2; the j, the g, and the
2 ;.and they Writg the same word sometimes
with one of these letters and sometimes
with another. It is necessary to give this
caution to the reader, who, were he to meet
with Xuan de Grizalba in one place, and
Juan de Grijalva in another, might not at
first perceive the identity. M. Pinkerton,
who seems to plume himself not a little on
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his orthography, observes, that the Spanish,
French, and Italian' writers, write Mote-
zuma; the English alone Montezuma ; and
he of course must follow the Spanish,
French and Italian writers. Why the En-
glish are bound to follow the orthography
of these nations it is not so easy to con-
ceive, any more than that they should fol-
lew the English, the proper orthography
being neither Motezuma nor Montezuma,
but Moteuczoma. M. de-Humboldt some-
times inserts the » and sometimes leaves it
out. ' _

A considerable part of the Essay on New
Spain has not yet arrived in this country,
but, when it does arrive, no time will be
lost jn communicating it to the public, if
the portion now presented shall meet with _
a favourable reception. The miost import-
ant of the maps and drawings in the part
which we have received appear in the pre-
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sent publication, but on a more economical
scale. Of the maps and physical sections
it is sufficient to say, that they have been
executed - under the care of Mr. Lowry,
-whose well known taste and skill so justly
-entitle him to the public confidence. It
would have been foolish to attempt to imi-
tate the magnificence of the original ; but
it will be found that nothing:of essential
- importance has been omitted. The pub-
lishers wished to spare no necessary expense
in the present publication; but they were
averse from increasing the price of a book
intended for -general circulation by an
ostentatious and injudicious splendour.



TO

HIS CATHOLIC MAJESTY

CHARLES IV.

~ KING OF SPAIN AND THE INDIES.

dhe— S—

Havine enjoyed in the distant
regions subject to your sceptre-fhe protec-
~ tion and kind offices of your Majesty dur-
ing a long succession of years, I fulfil only
a sacred duty in laying at the foot of your-
‘throne the homage of my profound and
respectful gratitude.

I had the good fortune to be introduced
to your Majésty in 1779 at Aranjuez. You
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deigned to applaud the zeal of a private
individual, whom the love of science con-
ducted to the banks of the Orinoco and
the summits of the Andes.’

It is through the confidence which your
Majesty’s favours have inspired in me that
I venture to place your august name at the
head of this work. It contains the descrip-
tion of a vast kingdom, the prosperity of
which is dear to your heart.

None of the monarchs who have occu-

pied the Castilian throne have contributed
more liberally than your Majesty to the ob-
taining accurate information regarding: the
state of that valuable portion of the globe,
which in both hemispheres yields obedi-
ence to the Spanish laws. The coasts of
America have been surveyed by.able astro-
-nomers with a munificence worthy of so
great a sovereign. Accurate maps of these
coasts, and even minute plans of several
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military positions, have been published
at the expense of your Majesty ; and you
gave orders that there should be annually
published in a Peruvian journal at Lima
a state of the commerce, ﬁnances; and
population. o :
There was still wanting a statistical essay
on the kingdom of New Spain. I digested
the great number of materials which I
possessed into a work, of which the first
sketch drew the attention of the viceroy
of Mexico in a manner which redounded
to his honour. I should be happy if I
could flatter myself that my feeble efforts,
under a new fox_‘m, and more carefully
digested, are not unworthy of being
presented to your Majesty. '
They breathe the sentiments of gratitude
which I owe to the government who pro-
tected me, and to the noble and loyal na-
tion who received me, not as a traveller,

VOL. I. b \
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but as a fellow-citizen. How can we dis-
please a good king, when we speak to him
of the national interest, of the improve-
ment of social institutions, and the eternal

principles on which the prospenty of na-
tions is founded?

T am, with the greatest respect,
SIRE, ‘
your Catholic Majesty’s very humble
and very obedient servant,
THE BARON DE HUMBOLDT.
Paris, sth March, 1806. |
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GEOGRAPHICAL INTRODUCTION.

)

In publishing maps of New Spain, differing in
nany respects from any which have hitherto
deen published, it is incumbent on me to give
jome account to astronomers and naturalists of
he materials which I have employed. When an
-uthor makes nothing more than a compilation ;
7hen he draws from sources not generally known,
nd merely collects what is scattered in printed
rorks or engraved maps, a simple nomenclature
f the articles employed may serve for analysis.
t is otherwise when a map is founded on the

"~ ‘tronomical observations or measurements of an

thor himself; when he has had recourse to plans
d manuscript notes preserved in archives or
ried in convents. In the latter case, which is
.ne, the geographer has a right to demand a
tisfactory exposition of the means employed
r verifying the position of the most important
dints. In offering this exposition to the public,
shall carefully distinguish the results: of simple
smbinations, from what has been immediately
VOL. L. B
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deduced from astronomical observations, and
geodazsical or barometrical measurements made
on the spot. I shall endeavour to give a suc-
cinct analysis of the materials which I had at
command, reserving, however, the purely astro-
nomical details for the collection of observations
and measurements which I publish conjointly
with M. Oltmanns. In following this course, the
different parts of my work, the statistical account
of Mexico, the historical relation of my journey
in the tropics, and the astronomical volume,
will all serve, I flatter myself, to prove that a de-
sire of accuracy and the love of truth have been
my guides during the course of my expedition,
May my feeble labours contribute something to
dispel the darkness which for so many ages has
covered the geography of one of the finest re-
gions of the earth !

I. REDUCED MAP OF THE KINGDOM OF NEW
SPAIN.

I prEw up this map at the Royal School of Min-
ing (Real Seminario de Mineria) in the year 1803,
" a short time after my departure from the city of
Mexico. M. d’Elhuyar, director of this school,
had long been collecting facts regarding the posi-
tion of the mines of New Spain, and the thirty-
seven districts into which they are divided, under
the denomination of Deputaciones de Minas. He
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was desirous of having a detailed map, on which
the most interesting mines were marked, con-
structed for the use of the supreme college, called
Tribunal de Mineria. A labour of this nature
was in fact very necessary, both for the adminis-
tration of the country, and for those who wish to
know its national industry. In vain do we seek
in the greater number of maps published in Eu-
rope for the name of the city of Guanaxuato,
which contains 70,000 inhabitants; or for that
of the celebrated mines of Bolafios, Sombrerete,
Batopilas, and Zimapan. None of the maps
" which have hitherto appeared show the position
of the Real de Catorce in the intendancy of San
Luis Potosi, a mine from which there is annually
drawn nearly 20 millions of francs * of silver ; and
which, from its proximity to the Rio del Norte, .
appears already to have tempted the cupidity of
several colonists recently established in Louisi-
~ana, Having begun to calculate the greater
number of my astronomical observations, that I
might have some fixed points on which others
. could be established, and having at my disposal
a considerable number of materials and manu-
script maps, I conceived the idea of extending
the plan which I had at first formed. Instead of
merely inserting in my map the names of three
hundred places known for considerable mining

* Ow.sterling. Trans,
' 32
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undertakings, ¥ proposed to unite together all the
materials which I could procure, and to discuss
the differences of position which these heteroge-
neous materials every instant presented. We
ought not to be surprised at the uncertainty which
prevails in the geography of Mexico, when we
consider the fetters which have arrested the pro-
gress of civilization, not only in the colonies, but
also in the mother gountry ; and especially when
we consider the long peace enjoyed by these
countries since the commencement of the six-
teenth century. In Hindostan, the wars with
Hyder Ally and Tippoo Sultan, the continual
marches of armies, and the necessity of seeking
the shortest communication, have singularly con-
tributed to augment geographical information.
And yet an accurate acquaintance with Hin-
dostan, a country visited by the most active
nations of Europe, does not extend farther back
than thirty or forty years. I ought to have fore-
seen, that, notwithstanding the most assiduous
labour during three or four months, I could only
give a very imperfect map of Mexico, compared
with the maps of the most civilized countries of
Europe. This idea, however, did not discourage
me. When I considered the advantages afforded
me by my individual situation, I had to flatter
myself that my work, notwithstanding the im-
portant faults which might disfigure it, would
still be preferable to what has, yet been offered to
the public on the geography of New Spain.
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It will be said, without doubt, that it is yet too
soon to draw up general maps of a vast kingdom
for which exact data are wanting. - But, for the
same reason we should, with the exception of the
province of Quito and the United States, publish
no map of the interior of continental America.
For the same reason, also, we should not yet con-
struct maps of many parts of Europe, of Spain for
example, or Poland, countries in which, on sur-
faces of more than 1600 square leagues, there is
not to be found & single place whose position has
been fixed by astronomical means. Itis not yet
fifteen years singe, in the centre of Germany
there were hardly twenty places the longitude
of which -was determined with certainty to within
,a sixth or an eighth part of a degree.

In the part of New Spam situated to the north
of the parallel of 24°, in the provinces called
Internas (in New Mexico, in the government of
Cohahuila, and in the intendancy of New Biscay)
the geographer is reduced to form combinations
from the journals of routes. The seabeing at a
great distance from the most inhabited part of
these countries, he has no means to connect to-
gether placessituated in the interiorof a vast con-
tinent, with points on the coast a little better
known. Hence, beyond the city of Durango,
‘'we wander as it were in a desert, notwithstand-
ing the show of manuscript maps. There arenot
more resources to be found than Major Rennel

7
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possessed for drawing up maps of the interior of
Africa. It is otherwise in the part. of Mexico
contained between the ports of Acapulco and
Vera Cruz, and between the capital of Mexico
and the Real* of Guanaxuato. In this region,
traversed by me from the month of March, 1803,
to the month of February, 1804, a region the
most cultivated and best inhabited of the king-
dom, there are to be found a sufficient number of
points of which the position is astronomically
determined. It is to be wished that a traveller,
versed in the practice of observations, and pro-
vided with a sextant, or a small repeating circle
of reflection, a chronometer, an achromatic tele-
scope and a portable barometer for measuring the
~ height of mountains, should travel in three direc-
tions over the north of the kingdom of New Spain.
He should direct his course, 1st. from the city of
Guanaxuato to the presidio of Santa Fe, or to the
village of Taos in New Mexico ; 2d. from.the
mouth of the Rio del Norte, which pours its waters
into the gulph of Mexico, to the sea of Cortez,
~ particularly to the junction of the Rio Colorado
and the Rio Gila ; and, 3d. from the city of Ma-
zatlan, in the province of Cinaloa, to the city of
Alta Mira, on the left bank of the Rio de Panuco.
The first of these three journies would be the
most important, the easiest to execute,and that in

# The word Rea!l indicates a place wheré mines are worked.
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which the chronometer would be exposed to the
smallest changes of temperature. It would be
useful, however, not to rely altogether on the mere
lapse of time, but to employ for determining the
longitudes, the satellites of Jupiter, eclipses, and
especially the distances from the moon to the sun,
means which sincethe publication of the excellent
tables of Delambre, Zach, and Biirg, merit the
highest degree of confidence. Inthe astronomi-
cal journey from Mexico to Taos, the position
would be verified which I have assigned to St.
Juan del Rio, to Queretaro, Zelaya, Salamanca,
and Guanaxuato; the longitudes and Ilatitudes
would be determined of S. Luis Potosi, Charcas,
Lacatecas, Fresnillo and Sombrerete, five places
celebrated for the riches of their mines ; and the
passage would lie through the city of Durango
and the Parral at Chihuahua, the residence of the
governor ,of the Provincias Interras. In fol-
lowing the Rio Bravo, the traveller would pass
along by the Passo del Norte, to the eapital of
New Mexico, and from thence to the village of .
Taos, the most northern point of this province.,
The second journey, the most severe of all, and
in which the observer is exposed to a burning cli-
mate, would supply fixed points in the new king-
dom of Leon, in the province of Cohahuila,,in
New Biscay, and in Sonora. The operations
should be directed from the mouth of the Rio
Bravo del Norte, through the episcopal seat of
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Monterey, to the presidio of Moncloya. Pursu-
‘ing the route by which the Chevalier de Croix,
viceroy of Mexico, arrived in 1778, in the pro-
vince of Texas, he would reach Chihuahua to
connect the second journey with the first ; from
Chihuahuahewould pass by the military establish-
ment (presidio) of S. Buena Ventura, to thecity of
Arispe, and from thence, cither by the presidio of
Tubac, or by the missions of the Primeria alta,
or across the savannahs inhabited by the Apaches
tontos Indians, to the mouth of the Rio Gila.
The third excursion, in which he would traverse
the kingdom from Alta Mira to the port of Ma-
zatlan, would be connected with the first by the
city of Sombrerete ; it would serve, by a wind-
ing to the north, to fix the position of the famous
mines of Catorce, of Guarisamey, Rosario and
Copala. A few days would suffice to. determine
the latitude and longitude of every place we have
named. Only the most considerable cities, such
as Zacatecas, S. Luis Potosi, Monterey, Du-
rango, Chihuahua, Arispe, and Santa Fe of New
Mexico, would occasion a stay of a few weeks.
" The astronomical means here indicated easily af.
ford, although the observer should not possess a
very extraordinary ability, a certainty of 20 se-
conds* for the latitude, and of a third of a minute

* One of most our celebrated astronomers observes with
truth, that even at this day, since the introduction of repeating
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in time for the absolute longitude. How many
considerable cities are there in Spain, and in the
most eastern and northern parts of Europe, which
are still far from this accuracy of geagraphical
position !

The very trifling expense of the execution of
these three journies, above all of the first, would
give a new face to the geography of New Spain.
The positions of Acapulco, of Vera Cruz and
Mexico, have been repeatedly verified by the
operations of Galiano, of Espinosa and Cevallos,
of Gama and Ferrer,and by my own. The officers
of the royal marines stationed at the port of San
Blas, could in a single excursion fix the important
positions of the mines of Bolaiios and of the city .
of Guadalaxara. The astronomical expedition

circles, there are not three places of the earth the latitude of
which is known with the certainty of a second. In 1770, the lati-
tude of Dresden was nearly three minutes false : that of the
observatory of Berlin was uncertain till 1806, for nearly 25
seconds. In 1740 befote the observations of Messrs. Barry
and Henry, the position of the observatory of Manheim was
false by a minute and 21 secords of latitude, and yet father
Christian Mayerhad observed with a quadrant of Bird of § feet
radius. (Ephemerides de Berlin, 1784, p. 158, and 1795, p.
06.) Before the observations of Le Monnier, we were ignorant
of the true latitude of Paris for nearly 15 seconds. Theastrono-
mical journal of M. de Zach offers examples which serve to
prove that an exercised observer, provided with a good
sextant and an exact artificial horizon, may find the true
latitude of a place to within seven or eight seconds.
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which the government has entrusted to MM. de
Cevallos and Herera, for surveying the coast
of the gulph of Mexico, will determine the mouth
of the Rio Huasacualco to the south-east of
Vera Cruz. It would be easy for these able as-
tronomers, who are provided with superb English
instruments, t6 ascend thisriver, to which the pro-
ject of a canal of communication between the At-
lantic and South seas has given such celebrity;
they would determine the breadth ofthis Mexican
isthmus, in fixing the position of the port of
Tehuantepec and of the bar of S. Francisco at the
mouth of the Rio Chimalapa.

" 'The means which I propose in this memoit
could be easily carried into execution at a small
expense. There does not exist on the globe a
country affording greater advantages for trigono-
metrical operations. The great valley of Mexico,
the vast plains of Zelaya and Salamanca, level as
the surface of the waters which appear to have
covered their soil for a long succession of ages;
these plains, elevated 1700 metres * above the
level of the ocean,and bounded by mountains visi.

- ble at great distances, invite the astronomer to the
measurement of several degrees of latitudetowards
the northern limits of the torrid zone. In the
intendancy of Durango, in a part of that of S,
Luis Potosi, triangles of an extraordinary extent
might be traced over a surface covered with

* About 5570 feet. Trans.
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grasses, and bare of wood ; but to undertake the
trigonometrical survey of the kingdom of New
Spain, to wish to extend delicate operations over
a surface five times larger than France, is to pre-
ventthe government from ever possessing a general
map of its rich dominions, and to engage the court
of Spain in a brilliant undertaking, but an under-
taking of too great extent to be ever carried into
complete execution. The scrupulous accuracy
- with which the officers of the Spanish marine exa-
mined the smallest sinuosities of the coast of South
Anmerica has been censured®. This work was un-
doubtedly bothlaboriousand expensive; itappears
to me, however, that it is unreasonable to blame
those who presented to his catholic majesty so ad-
mirable a project of hydrographical survey. A
marine chart can hever be too minute. The safety
of navigation, the facility of recognizing landing
places, the necessary means of defence against an
enemy who threatens disembarkation, all depend
on the most intimate acquaintance with the coast,
and with the bottom of the sea. In the interior
‘of a country it is sometimes of small consequence
that the position of a city be exactly laid down to
a minute of latitude; but on the coast, it is of the

* One of the most learned geographers of the age, Major
Rennel, observes that the English possess very exact charts of
the anchorages on the coast of Bengal, while there does not
exist any thing like a tolerable chart of the English channel.
( Description of Hindostan, vol. 1. Preface.)
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utmost importance to know the position of a cape,
with all the accuracy which astronomical means
admit of. Ina hydrographical chait all the points
should be equally well determined ; for every one
of them may serve as a point of departure or ob-
servation ; and there is none which is not connect-
ed with others: while, on'the contrary, the maps
which represent the interior of a country possess
great merit, when they offer a certain number of
places whose position has been astronomically
fixed.

If it is desirable that the Spanish possessions in
the interior of America should not be for some
time surveyed with the same minute accuracy
which has been displayed on the coast; if in the
actual state of things it would be more useful
merely to execute a provisory undertaking, found-
ed on the use of sextants and chronometers, on
lunar distances, on observations of satellites, and
eclipses, it would be of no less importance to unite ,
to these purely astronomical means such other
means as are furnished by the nature of the coun-
try and the great elevation of its insulated sum-
mits. When we know exactly the absolute
height of these summits, whether by means of
the barometer, or by geometrical operations, an-
gles of altitudes and azimuths taken with the
rising or setting sun may serve to connect these
mountains with points whose latitude and longi-
tude have been sufficiently verified. This method
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furnishes perpendicular bases ; and in estimating
how much we may be deceived in the measure-
ment of each base, it is easy to conclude by false
suppositionswhat influence this error may have on
the astronomical position either of the mountain
itself, or of the other points which depend on it.
An exact knowledge of the inferior limit of per-
petual snow will often afford the same advantages
as themeasurement of an insulated summit. This
is the method employed by me to verify the dif-
ference of longitude between the capital of Mexico
and the port of Vera Cruz. Two great volcanos,
that of la Puebla, called Popocatepetl,and thepeak’
of Orizava, both visible from the platform of the
ancient pyramid of Cholula, serve to connect two
places distantfrom one anether more than 16,000*
toises. The union of two geometrical measure-
ments of the mountains, of the azimuths and an-
gles of altitudes calculated by M. Oltmanns, have
given the port of Vera Cruz 0" 11’ 82" to the
west of Mexico, while from purely astronomical
observations there results a difference of meri- .
dians of 0" 11” 47%. In modifying ‘the former
result by several secondary operations at the py-
ramid ‘of Cholula, we find even 0" 11’ 41, 3”;
so that in this particular case, on a distance of
three degrees, the method of azimuths was only
7" false in timet. -

. * About 102,400 feet English, T'rans.
4+ Mémoire astronomique sur la différehce des meridiens
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These same insulated summits, situated in the
midst of a vast plain, offer a still surer methed of
determining in a short space of time, to within a
few seconds, the longitude of a great number of
neighbouring places. Luminous signals, pre-
duced by the deflagration of a small quantity of
gunpowder, may be observed at great distances
by persons provuded with proper means for finding
and preserving the true time. Cassini de Thury
and Lacaille were the first who successfully em-
ployed this methoed of luminous signals. M, de
Zach has recently proved by his operations in
Thuringia, that in favourable circumstances it
will furnish in a few minutes positions comparable
for accuracy to the results of a great number of
observations of satellites or solar eclipses. In the
kingdom of New Spain the signals might be given
at Iztaccihuatl, or Siera Nevada of Mexico; on
the rock called The Monk, an insulated summit
of the volcano of Toluca, which I reached 29th
September, 1803 ; on la Malriche near Tlascalar;
on the Coffre de Perotte ; and on other mountains
whose summits .are accessible, and which are all
elevated more than from three to four thousand
metres* above the level of the sea. :

‘ e;:tre Mexico et Vera Cruz, par MM. Oltmanns et Huma-
boldt. (Zach, Monathliche Correspondénz, Novemb. 1806,

p. 445, 454, 458.)
#+ From @840 to 13,120 feet English. Tmn:
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The Spanish government having with extraor- -
dinary liberality made the most important sacri-
fices for the perfection of nautical astronomy, and
for accurate surveys of the coast, we may expect
that its next concern will be the geography of its
vast American dominions, for which the royal
marine would furnish both instruments, and as-
tronomers skilled in observations. The school for
mines of Mexico,in which mathematicsarestudied
in a solid manner, spreads over the surface of this
vast empire a great number of young men ani-
mated with the noblest zeal, and capable of using
the instruments with which they might be en-
trusted. It is by analogous means that the En-
glish East India Company have surveyed a terri-
tory whose surface equals that of England and
Fraznce united®*. We live no longer in times when
governments dread to expose to foreign nations
their territorial wealth in the Indies. The present
king of Spain gave orders to publish, at the ex-
pense of the state, the survey of the coasts and
ports; without fearing that the most minute plans
of the Havannah, of Vera Cruz, and the mouth of
the Rio Plata, should fall into the hands of the
foreign nations whom events have made enemies
of Spain. One of the finest maps, drawn up by
theDeposito Hydrografico of Madrid,contains the
most valuable details regarding the interior of

* Rennel’s Hindostan, vol. i. p. 17.
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Paraguay ; details founded on the operations of
the officers of the royal marine employed to settle
* the boundaries between the Portuguese and Spa-
niards. With the exception of the maps of Egypt
and of some parts of the East Indies, the most
accurate work which exists, of any European con-
tinental possession out of Europe, is the map of
the kingdom of Quito, drawn up by Maldonado.
Every thing proyes, that for these fifteen years
past the Spanish government, far from dreading
the progress of geography, has published all the
interesting materials which it possessed on the
colonies in the two Indies. ‘v

Having indicated the means, apparently the
most proper, for speedily completing the maps of
the kingdom of New Spain, I shall give a succinct
analysis of the materials employed by me in the
geographical work which I offer to the public.

The general map of the kingdom of New Spain
is drawn up, as all the other maps drawn up by
me in the course of my expedition are, according
to the projection of Mercator, with increasing la-
titudes. This projection has the advantage of
shewing at once the true distance of one place
frem another; it is at the same time the most
agreeable to the navigators who visit the colonies,
and who, in fixing the position of their vessel by
two mountains seen without difficulty,would wish
their survey to correspdnd with the map. If I had
hadto choose amongthestereographic projections,
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I should have given the preference to Murdoch’s,
which deserves to be generally followed. The

“scale of my map is 32 millimetres * for every de-
gree of the equator. The scale of increasing la-
titudes is not founded on the tables of Don Jorge
Jyan, but on those which M. de Mendoza calcu-
lated for the spheroid.

To give a more suitable form to the map of
Mexico, the scale was only extended from the 15°
to the 41° of north {atitude, and from the 96°
to the 117° of longitude. These limits did not
admit of giving in the same map the intendancy
of Merida & the péninsula of Yucatan, which
belongs to the kingdom of New Spain. To in-
clude in the map the most eastern point, which is
Cape Catoche, or rather the island Cozumel,
seven additional degrees of longitude are requi-
site, 'which would have forced me to comprize in
the same map a portion of the kingdom of Gua-
timala, for which I have no data, all Louisiana,
all western Florida, a part of the Tennessée, and '
of the Ohio.

It is in vain to seek, in this general map of New

" - Spain, the Spanish establishments on the north-

west coast of America, establishments which are
insulated, and may be considered as colonies de-
pendant on the metropolis of Mexico. To exhibit
in the same map the missions of New California,

* 1.25987 In. English, Trans.
VOL, I.: €
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would have required an additional eight degrees of
longitude ; for the most northern point of the
kingdom is the presidio of San Francisco,situated,
according to Vancouver, in 37° 48" 30" of north
latitude, and 124° 27’ 45” of west longitude.
Hence a map of New Spain, to deserve the name
of a general map, should embrace the immense
countries included within the 89° and 125° of
longitude, and within the 15° and 38° of latitude.
To avoid the inconvenience of representing on a
large scale countries which, in a political view,
possess by no means the same interest, I wished to
compress my labour within narrower bounds. 1
drew up, in a much smaller form, a second map,
which not only exhibits in a coup. d’eil all the
territories which depend on the viceroyalty of -
Mexico, butwhich mayalso be consulted by thoseé
who wish to examine the different communica-
tionsprojected between the Atlantic ocean andthe
South sea. The motives which have occasioned
this latter map to be extended to the port of Phi-
ladelphia, and even to the mouth of the Rio Saxn
Juan at Choco, will be explained in the sequel of
this work.

Although, according to the principles often
laid down by me, I persist in preferring the new
measures to the old, I have not however added
to my maps the scale of centesimal degrees. The
Bureau of Longitudes having constantly follow=
ed, both in the Knowledge of Times (Connoissance
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des Temps) and in the new As¢ronomical Tables
lately published, the old manner of computing the
latitudes, a single individual would in vain op-
pose the torrent, in publishing latitudes expressed
in centesimal parts. It isto be hoped, however,
that the introduction of the metrical system,
fixed by the arrété of the 13 Brumaire, year IX,
will become gradually general, The degrees of
longitude which I indicate are computed to the
west of the meridian of the Imperial Observa-
tory at Paris. If the great body of the public
were not averse to even the most useful innova-
tions, I should have preferred, to the meridian
of Paris, the universal meridian proposed by one
of the first geometricians of the age*, founded
on the movement of the great axis of the solar
ellipsis.  This universal meridian is 185° 30" to
the east of Paris, which is 166° 46" 12” of the an-
cient sexagesimal division. It passes, conse-
quently, by the South Sea, 12’ to the east of the
.isle of Erromanga, which belongs to the archipe-
lago of the Holy Ghost (du Saint Esprit). , The
introduction of a universal meridian, founded on
nature itself, which would not shock the national
vanity of Europeans, is so much the more to be
desired, that we every day see augmented the
number of first meridians arbitrarily traced on
maps. Spain, for several years back, reckons

* Kaxposition du Sysieme du Monde, par Laplace, p. 19.
‘ c2 :

.
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five: Cadiz, the most in use with navigators;
Carthagena; the new observatory at the isle of
Leon; the college of Nobles at Madrid, intro-
duced by the beautiful maps of M. Antillon ; and
the point de la Galera at the island of Trinidad.
To these five meridians might be added other two
which pass through the Spanish possessions, and
have been adopted by a great number of geogra-
phers: I mean the meridian of Teneriffe and of
the island of Fer. The latter occasions inevitable
confusion, d’Anville placing it between the town
of Fer and Cape West. So that there are seven
first meridians, without reckoning Toledo, in the
sole dominions of the king of Spain, :

I have followed, in the denomination of the
seas which wash the coasts of Mexico, the ideas
‘proposed by M. Fleurieu in his observations on
the hydrographical division of the globe ; a work
in which the most enlarged views are united to
a profound historical erudition. - The Spanish
names have often been added to facilitate the
reading of travels written in Spanish.

"In drawing up the map of Mexico, I began by
assembling together all the points fixed by astro-
nomical observations,from which I formed a view,
which, for the better appretiating the degree of
confidence which the results deserve, indicates the
nature of the observation and the name of the
observer. The number of these points amounts
to 74, of which 50 are situated in the interior of
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the country. Of this latter class there were only -
fifteen known before my arrival at Mexico in the
month of April, 1803. It may be useful to dis-
cuss some of the thirty-three points whose posi-
tion is determined by my own observations, and
which are all comprised between the 16° 50" and
20° 0’ of latitude, and the 98° 29’ and 103° 12’ of
longitude. -While we are fixing these positions,

we shall enter into some historical details re-
specting the  extraordinary errors which have
been propagated to this day in the most recent.
and current maps.

L

MEXICO.

Several meridian altitudes of the sun and stars
gave me for the latitude of the capital at the con-
vent of St. Augustin¥*, 9° 25" 45”. The longitude
deduced from the eclipses of the satellites of Ju-
piter, from the distances from the moon to the
sun, from transference of the time from Aca-
pulco, and from a trigonometrical operation for
estimating the difference of meridians between
Mexico and the port of Vera Cruz, is 6" 45" 42”7
or 101°25” 30”. I shall observe once for all, that
I rely on the numbers which result from the very
careful calculations of M. Oltmanns, a distin-

¢ The greaﬁ gate of the cathedral church of Mexico is 12"
farther north, and 10" farther east, than the convent of St.
Augustin, near which I made my observations, -

)
~
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guished geometrician, who calculated all the as-
tronomical observations made by me since
departure from Paris in 1798, to my return te
-Bordeaux in 1804. The longitude of Mexico
(6" 45" ¢8”) indicated in the new astronomical
tables published by the Bureaw des Longitudes,
is founded on an astronomical memoir which I
presented to the first class of the institute, the
fourth Pluviése, year XII1I, in which the calcu-
lations of the moon had not been corrected by
the tables of M. Biirg. A year before I had fixed
on a result which was still nearer to the true lon-
gitude ; the medium of my observations printed
at the Havannah was 101° 20" 5”.

Three emersions of the first satellite of Jupiter
observed by me give for middle term, by the ta-
bles of M. Delambre, the longitude of 6" 45’ 80",

Thirty-two distances from the moon to the sun,
calculated by M. Oltmanns, from the newest
lunar tables, give for longitude 6* 45" 54”.

The trapsference of time from Acapulco gives
for the difference of meridians between the port
and the capital of Mexico, ¢’ 54 in time ; conse-
quently, supposing Acapulco 6" 48" 247, the lon-
gitude of Mexico would be 6" 45’ 29”.

Two observations of satellites, the one at Lan-
caster in Pensylvania, the other at the Havannah,
both corresponding to the emersion which I ob-
served at Mexico, the 2d May, 1803, give in lon-
gitude, the one 6" 45" 331", the other 6" 45" 26”.



GEOGRAPHICAL INTRODUCTION. xgciii

The longitude of Guanaxuato determined by
lunar distances, and connected by my chrono-
meter with that of Mexnco, gives for that capital
6" 45' 56,

From the trigonometrical operation, or rather
from my attempt to connect the capital with the
port of Vera Cruz, by means of the azimuths and
angles of altitudes, taken on the volcanos of Ori~
zaba and Popocatepec (according to the calcula-
tions of M. Oltmanns, and supposing Vera Cruz
6" 33’ 55"), there results a longitude for Mexico
of 6° 45" 36".

All these results, obtained by ways so various
and independent of one another, confirm the lon-
gitude that we assign to the capital of Mexico,
which is more than a degree and a half different
from what has been hitherto adopted; for the
Knowledge of Times places Mexico in 1772, at
106" 1' 07, and again in 1804, at 102° 25’ 45,
The chart of the gulf of Mexico, published by the
Deposito Hydrografico of Madrid in 1799, gives
103° 1’ 27" to the capital ; however, before I began
to observe at Mexico, the true longitude was ac-
curately enough known by three astronomers
whose labours deserve to be better known, two of
whom were born in Mexico. MM. Velasquez
and Gama, so far back as 1778, had deduced from
their observation of satellites the longitude of 101°
30, but having no corresponding observations, .
and calculating after the old tables of Wargentin, .
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they remained uncertain (as they themselves as-
sured me) for more than a quarter of a degree.
This curiousresultis contained ina small pamphlet
printed at Mexico*, very little known in Europe.
Velasquez, director of the supreme tribunal of
mines, fixed the longitude of the capital at 101e
44’ ¢/, as is proved by valuable manuscripts pre.
served by M. Costanzo at Vera Cruz. Ina map of
New Spain sketched in 177¢, Velasquez gave to
Mexico 278° @' of longitude, reckoning from the
isle of Fer=101°5). He says in a note to this
map, “that before hisvoyagetoCaliforniain17¢8,
all Mexico was placed in the South Sea ; that his-
map is the first which offers the true position of
the capital, and that he verified it by a great num-
ber of observations at Santa Rosa in California, at
' Temascaltepec, and at Guanaxuato.” M. Ga-
leano, one of the most able astronomers of the
royal marine, had also found out the true posifion
of Mexico, when he traversed the kingdom in
1791 to join the expedition of Malaspina. It is
true that M. Antillon deduced the longitude of .
101° 52' ¢’, from the observations of Galeano, a
result which still differs from mine 1’ 487 in time3
but I suspect that this ditference arises from some
trivial error which may have crept into the calcu-

* Descripcion orthograpbica universal del eclipse de sol del
dia 24 de Junio de 1778, dedicada al Sr. Don Joacquin Ve-
lasquez de Leon, por Don Antonio de Leon y Gama, 1478,
p. IV. - ‘ ’
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Jation. With the operations of Gama, Velasquez,
and Galeano, I was totally unacquainted when I
‘began my operations at Mexico. Moreover the
detail of the observations of Don Dionisio Ga-
leano was only communicated to me by M.
Espinosa during the winter of 1804, after my
return to Europe. These observations give a lon-
gitude apparently much more accurate than the
one published by M. Antillon. ¢ I was ignorant
(the learned director of the Deposito Hydrografico
of Madrid writes me) during your residence in
‘Spain in 1799, of the observations of our common
friend M. de Galeano. They consist of two emer-
- sions of satellites and the end of a lunar eclipse:
they give me 101° 22 84'= 6" 45’ 30"’ But
~ M. Oltmanns found on taking the medium of the
three observations, and comparing the eclipse of
the moon at five different places in Europe, 6 45'
44", The difference between my observations and
those of the Spanish astronomer, a supposed dif-
ference of nearly half a degree, is consequently
reduced to less than an arc of two minutes. Itis
satisfactory to find so great a harmony among ob-
servers, who, unknown to one another, employed
such different methods. In the very minute maps
of Thomas Jeffereys, published in 1794, Mexico is
situated in 20° 2’ of latitude, and 102° 52’ 477 of
longitude ; while M. Arrowsmith, in his beautiful
map of the West Indies in four sheets, makes the
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longitude of Mexico 102° 8’ 0/, and the latitude
19° 57, false 32 minutes.

Several Mexican geometricians of the seven.
teenth century guessed pretty nearly the true
longitude of the capital. Father Diego Rodriguez,
of the order of N. Sefiora de la Merced, profes-
sor of mathematics at the imperial university of
Mexico, and the astronomer Gabriel Lopez de
Bonilla, adopted 7" 25’ for the difference of
meridians between Uranienburg and the capital,
from whence there results the longitude of 101°
37 45"=6"46"29’. But Don Carlos de Seguen-
za¥, the celebrated successor of Rodriguez in the
academical chair, was ignorant in 1681 of the
observations on which Bonilla founded this result.
He published a small treatise on the longitude of
the city of Mexicot. He cites in it an observas
tion of a lunar eclipse on the 20th December,
1619, by the engineer Henry Martinez, at Hue-
huetoca, to the north-west of Mexico. This
is the same Dutch engineer who undertook the
bold enterprize of the canal called le Desague

* Libra astronomica y filosofica escrita en 1681, por Don
Carlos de Seguenza y Gongora, Catedratico de Matematicas
de la Universidad de Mexico, y impresso en la misma Ciudad
en 1690, §. 386.

+ See the work above cited, §. 382, 385. I owe my ac-
quaintance with this very rare book of Seguenza to M. Oteiza,
who was kind enough to recalculate several old observations -
of the Mexican astronomers.
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de Huehuetoca, of which more will be said here-
after. The observation of Martinez, comparing
it with that of Ingolstadt, witheut applying "
any modification, would give 6" 32’ 16/ for the
longitude of Mexico. Compared with Lisbon,
the same eclipse gives 6® 22 31”. But as Mar-
tinez made use of no telescope, Seguenza sup-
poses that by an effect of the penumbra, the end
of the eclipse was 15’ sooner. There results from
this very arbitrary supposition, Mexico com-
pared with Ingolstadt, 6" 46’ 40, and Mexico
compared with Lisbon, 6" 37'$17. M. Oltmanns
justly observes, that one of the corresponding ob-
servations must be ¢ false ; for the true difference
of meridians between Lisbon and Ingolstadt is
only 1" 22" 167, while the eclipse of the 20th De-
cember, 1619, would give 1" 18'0”. Such old and
careless observations can give no certainty ; par-
ticularly as the two Mexican geometricians above
cited, Rodriguez and Seguenza, were not them-
selves in a condition to obtain these results. They
knew so little of the difference of meridians
between Uranienburg, Lisbon, Ingolstadt, and
the isle de Palma, that they concluded from the
data indicated in the Libra astronomica y filosofica,
that Mexico is 283" 38 to the west of the first
meridian of the isle de Palma, or 96® 40'=6" 26’
407 ; alongitude which differs more than a hun-
dred marine leagues from the true one, and more
than 240 leagues from what was adopted by the
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geographer Jean Covens in the middle of the last-
century. In the Ephemerides of Vienna, pub-
lished by Father Hell, in 1772, and in the astro-
nomical tables of Berlin for the year 1776, we-
find Mexico at 106° 0’. The idea of this too
great western longitude is very old. M. Olt-
manns found it in the observations* of the
jesuit Father Bonaventura Suarez, who resided
at Paraguay, in the city of the holy martyrs
Cosme and Damian. This astronomer places
Mexico 3" 13't to the west of his observatory,.
and the latter 3" 52" 23” to the west of Paris;
from whence results the longitude of Mexico 7*
5’ 237=106° 22" 80”. The jesuits of Puebla
also place the capital, in a Mexican map engraved-
in 1755, at 19° 10 of latitude, and 118° 0" of lon-
gitude, that is to say, 240 leagues too far west.
The account of Chappe’s journey, drawn up by
M. de Cassini, gives us no accurate information as
to the position of the capital. Chappe even re-
mained there only four days. He made no astro-
nomical observations, and those which M. Alzate
communicated to him were not of a nature to re-
solve the problem in question. This Mexican
ecclesiastic, whom the academy of Paris named
one of their correspondents, displayed more zeal
than solidity in his researches: he embraced too
many things at once. His acquisitions were very

# Ephemerides astronomice, a Triesneker, 1803.
1 Voyage en Californie, 1772, p. 104.
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inferior to those of Velasquez and Gama, two of
his countrjrmen, whose true merit has never been
sufficiently known in Europe. Don Josef Antonio
Alzate, and Ramirez in his map of New Spain,
-published at Paris, place Mexico at 104° 9 0"=
6" 56" 86”. M. de Lalande finds, by the transit
of Venus observed in 1769, by Alzate, 6" 50’ 1”:
M. Pingre- finds 6" 49" 43”. An eclipse of the
moon, observed in 1769 by Alzate, gives, calcu-
lating only the end by the old lunar tables, 6t
87 7”. Cassini deduces from two emersions of
Jupiter’s satellites, observed by Alzate in 1770,
and compared with the old tables by a medium,
101° 25'=6" 45" 9’.

In a memoir published by Alzate on the geo-
graphy of New Spain*, he asserts that the lon-
gitude of Mexico, founded on observations of
satellites, is 6 46/ 30”. .

But in 1786, in a note which accompanies the
plan of the environs of Mexico, drawn up by
-Seguenza, and engraved at Mexico, Alzate fixes
the longitude at 100° 30" 0#=6" 49' 0", adding
‘that this last result, zhe surest of all, is founded
on more than twenty-five eclipses of satellites
communicated to the academy of Parist.

Hence there is consequently a difference of

* Gazetta de Mexico, 1772, No. 95, p. 56.
+ Plano de les Arcanias de Mexico por Don Carlos de Se-
..guenza, reimpreso en 1786, con algunas ‘adiciones de Don
Josef Alzate (en la imprenta de Don Francisco-Rangel.)
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more than two degrees between the different ob-
servations of M. Alzate, without including the
result deduced from the eclipse of the moon of the
12th December, 1769. Itis to be presumed that .
the observer was not exact as to the time. The

longitude established by the satellites may be also

too eastern, because the eclipses of the first satel-

lite have not been separated from those of the
third and fourth.

The false position so long attributed to the ca-
pital of New Spain produced a remarkable effect
at the time of the sun’s eclipse, 21st Feb, 1808.
The eclipse was total, and threw the public into
consternation, because the almanacs of Mexico,
calculated on the supposition of 6* 49 437 of lon-
gitude, had announced it as scarcely visible. The

‘learned astronomer of the Havannah, Don Anto-

nio Roberedo, recalculated this eclipse according
to my observations of longitude*. He found that
the eclipse would not have been total if the lon-
gitude of Mexico were farther west than 6" 46/
854, 4=101° 88/ 49",

The latitude of the capital of Mexico remained
for a long period as problematical as its longitude.
In the time of Cortez the Spanish pilots fixed it
at 20° 0, as is proved by the map of California,
drawn up by Domingo de Castillo in 1541, and

* Aurora, or Correo politico economico de la Havana, 1804,
No. 219, p. 13.
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- published in the Mexican edition” of Cortez’s
- letters®*. This latitude was preserved by d’An-
ville and other geographers. Jean Covens, who
increased the longitude of Mexico seven degrees,
gives it also a position too northern by 1° 43’,
The account of Chappe’s journey adopts from
Alzate 199 54’ of latitude. Don Vincente Doz,
known for his observations in California, found.
by a quadrant 19° 21° 2”1 but in the year 1778,
Velasquez and Gama fixed the true position.
Don Jose Espinosa found in February 1790, by
a sextant of eight inches radius, the cathedral
19° 25’ 25" of latitude. M. Galeano obtained
in 1791, by larger instruments, 19° 26’ 00”.

VERA CRUZ.

Latitude, 19° 11' 59”. Longitude, 6® 3% 56°
=98° 29’ 0”. 'This longitude is deduced from a
stellar eclipse, observed by M. Ferrer, and cal-
culated by M. Oltmanns, from three eclipses of
the first satellite, and from the longitude which
my observations assign to the Havannah, and’
which has been connected by the transference of
time to Vera Cruz. It is to be observed, that I
indicate the position of the most northern part of

. * Historia de Nueva Espafia escrita por Herman Cortes,
aumentada por el Illustr, Sedor Don Francisco Antonio de
Lorenzana. Mexico, 1770, p. 328.

+ Gazetta de Mexico, 1772, p. 56
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the city, the observatory of M. Ferrer being the -
. house of Don Jose Ignacio de la Torre, which is
30" to the west of the fort of St. Juan d’Ulua.

This longitude is almost the same with what
was found by Don Mariana Isasvirivil, and by
. other officers of the Spanish marine. It is only
five minutes en arc farther west than what is in
dicated on the map of the gulf of Mexico, puba
lished in 1799 by the hydrographical hoard: of
Madrid. M. Antillon fixes it at 98° 235" ; the’
Knowledge of Times for the year 1808, at 98° 21"
45'. Don Thomas Ugarte, commodore (Chef
d’Escadre) in the service of the king of Spain,
connected by the transference of time Vera Crnz
with Porto Rico. He assigns to the first port 95°
39’ 45°. M. Ferrer deduced in 1791 and 1792
the longitude of Vera Cruz from sixty series of
distances from the moon to the sun ard stars:
he obtained as a middle term, 98° 18’ 15". But.
it would be exceedingly interesting to publish a
detail of these observations, that they might be
recalculated according to the tables of Biirg.
The same observation applies to the results pub-
lished in Vancouver’s voyage.

The city of Vera Cruz has shared the same fate
with México and the whole of the new continent.
They have been believed 60, nay even 140 leagues
farther distant from Europe than they are in rea-
lity. Jean Covens placed Vera Cruz at 104° 45'
0'; Alzate, in his map of New Spain, at 101°.30.
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M. Bonne * justly complains of thewant of agree-
ment among the astronomical observations at
Vera Cruz. After a long discussion he fixes on
99° 37°. This is nearly the same longitude which
d’Anville and the FrenchNeptune adopted, and it
is that to which the English astronomers have
long given the preference. The tables of Ha-
milton Moore indicate 99° 49" 47”; but Arrow-
swmith (map of the Spanish possessions, 1803)
makes it 98° 40’, and nine years before, Mr,
Thomas Jeffreys, geographer to the kmg of Eng.
land, 100° 23 47"

1f formerly the prevailing error was the assign-
ing too great-western longitudes to the American
ports, the Abbé Chappe fell into the contrary
extreme : he deduced from his chronometer the
longitude of 97° 18” 15”+. If this observer, who
possessed more zeal than accuracy, could have
taken the distances from the moon to the sun, he
would have perceived the error of more than a
degree, into which he had been induced by an
excess of confidence in his chronometer.

The oldest astronomical observation at Vera
Cruz (at the chateau St. Juan de Ulua) is un-
doubtedly that of the moon’s eclipse in 1577,
Comparing thre end of that eclipse with a cor-
responding observation at Madrid, M. Oltmanns

* Atlas pour I'ouvrage de ’Abbé Raynal, p. n.
4 Voyage en Californie; p. 102

VOL. I. D
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found a difference of meridians of 6* 26’, and
consequently the longitude for Vera Cruz of
102° 30™*. :
The Abbé Chappe found the latitude 19° 9
38”t, a position too southern by three minutes.
I examined the small quadrant of Chappe which
* remains at Mexico, in the hands of Father Pi-
chardo ; and 1 am by no means astonished, that,
with so imperfect an instrument, his observations
were so inaccurate. Other geographers formerly
placed Vera Cruz 20’ too far to the south. . The
map of New Spain of Alzate indicates even a
latitude of 18° 50" 0”. '

~ACAPULCO.

This port, the finest of all those on the coast of
the great ocean, lies according to my observations
(at the houseof thecontador Don Baltasar Alvarez .
Ordofio) in 16° 50/ 29" of latitude, and 6" 48" 24"
=102° 6’0" of longitude. This position was de-
duced by M. Oltmanns from twenty-eight dis-
tances taken by me from the moon to the san.
Those of the 27th March, 1803, calculated ac-
cording to the tables of Biirg, gave 6* 48" 32”;
and those of the 28th March 6* 48" 217,

Thedifference of meridians between Mexicoand

* Memoires de 1"Academie pour ’année 1726.
t Voyage en Californie, p. 103.
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Acapulco is, according to my chronometer, 2’ 54”
of time. Now Mexico, having been found by the
medium of my lunar distances 6" 45’ 42* of longi-
tude, there would result for Acapulco, excluding
every other speéies of observation, 6 48’ 487,
An uncertainty of 19" of time is very trifling for
the comparison of two longitudes, deduced from
simple distances from the moon to the sun. I
found Acapulco in 1803, by the lunar tables of
"Mason, 102° 8 9".:

This position differs very little from what is in-
dicated bytheatlaswhich accompanies thevoyage
of the Spanish navigators to the Straits of Fuca,
and which is 102° 0’ 307 of longitude, and 16° 50'
0’ of latitude. This atlas is founded on the ope-
rations of the expedition of Malaspina. However
M. Antillon, in an excellent memoir above cited,
gives a result, deduced from the same operations,-
which differs more than a third of a degree. He
-asserts, that the observations in 1791, by the as-
tronomers who embarked in the corvettes la Des-
cuberta and la Atrevida, fixed Acapulco at-102°
21’ 0/ of longitude ; a result which appears to me
less exact, though more conformable to the ma-
nuscripts left by these navigatorsin Mexico. They
themselves deduced, from eight series of lunar dis-
tances, 102° 26’; from an immersion of the first
satellite, 102° 20’ 40" ; and from the transference
.of time* from Guajaquil, 102° 22' 0"; an ad-

_* This chronometrical longitude of 102°22' is also found
‘D2
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mirable, but perhaps merely apparent, harmdny,
on account of the errors of the old lunar tables.
Besides, the longitude, deduced in 1794 from the
operations on board the brigantine Activo, was
equally western. This expedition examined the
coasts of Sonzonate and Soconusco, and fixed the
longitude of Acapulce at 102° 25'30”; though I
am completely ignorant of the nature of the ob-
servations on which thislongitude is founded,

A note in the hand-writing of one of the astro-
nomers of the expedition of Malaspina, left at -
Mexico, bears, that they thought themselves war-
ranted to deduce, from some eclipses of satellites
observed, at the same time, atthe capital and Aca.
pulco, a difference of meridians of 2' 217in time.
In placing, with the new maps of the Deposito
Hydrografico, Acapulco at 102° 0/, we should find
Mexico 101° 24’ 457, which is, to within about
%700 toises, the longitude given by the medium of
all myoperations. Ishould doubt, however, of the
accuracy with which the distance from the capital
to Acapulco was deduced. It is probably greater
than 2’ 21”7, though perhaps also somewhat less

in the minute plan of the port of Acapulco, drawn up by the
expedition of Malaspina, and copied at the audience of the
pilotage of Lima. It appears, in faet, that the astronomers of
this expedition had at first adopted mueh more'western posi-
tions than those afterwards adopted by the Deposito Hydro-
grafico of Madrid. The difference for Acapulco is 20/, for
Guayaquil 16/, for Panama and Realexo 18/, en arc.
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than the 2’ 54" given by my chronometer, worn out
with five years travelling, and passing rapidly in
so mountainous a region from the extreme heats
of the coast, to the frosts of Guchilague ; that is
to say, from a temperature of 36° to another of
5° of the centigrade thermometer.

- Formerly Acapulco was placed four degrees fur-
ther to the west inthe South sea. Jean Covens and
Corneille Mortier,in their map of the Mexican ar-
chipelago, make the longitude of Acapulco 106°
10’ 07+ The old maps-of the depot of the marine
make it 104° 0. This longitude became gradually
more eastern. Bonne, in the geographical me-
moir annexed to the work of Raynal, gives 103°
0’: Arrowsmith in 1803 makes it 102° 44",

The Knowledge of the Times (Connoissance des
Temps) for the year 1808, fixes Acapulco very
well in point of longitude (102° 19’ 30*), but as-
signs it a latitude too southern by 10. This
error is somuch the more striking, as, before the
expedition of Malaspina, this port was placed at
17° 20/, or 17° 30, as is proved by the maps of
d’ Anville and those of the marine depot. How-
ever, Covens makes the latitude 16° 7, while in
1540 the pilot Domingo de Castillo gives it at
17° 25'. In the time of Herman Cortez, the
capital of Mexico was believed to be three degrees”
to the west of Acapulto, almost north to south
with the port de los Angeles. Probably the maps
which the Mexicans themselves had constructed
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of their coasts, and which the emperor Monte-
zuma presented tothe Spahiards, had an influence
on this position. I have myself remarked among
the hieroglyphic manuscripts in the collection of
Boturini, preserved in the palace of the viceroy of
Mexico, a very curious plan of the environs of the
capital. I should add, thatlong before the obser-
vations of the expedition of Malaspina at Acapul-
co, those who were employed in astronomy at
Mezxico admitted, as certain, that the capital and
port were in the same meridian. '

JOURNEY FROM MEXICO TO ACA.
" PULCO.

Having fixed the position of the three principal
places of the kingdom, let us examine the two
roads which lead from the capital to the South sea,
and to the Atlantic ocean. The first may be
named the Asiatic road, and the other the Euro-
pean ; as these denominations designate the direc-
tion of the maritime commerce of New Spain, I
determined, on these highly frequented roads,
seventeen points either in latitude or longitude..

Village of Mescala.—I found its latitude, by
the culmination of Antares, 17° 56” 4%, and the
longitude, by the chronometer,6" 47 167, suppos-
ing Acapulco 6" 48’ 247. The city of Chilpanzins
go, from angles taken at Mescala, appears to be..
17° 86’ of latitude, and 6" 46’ 53¢ of longitude,
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- Venta de Estola, a solitary house in the midst
of a wood near a fine spring. I took several alti-
tudes of the sun there: the chronometer gave 6“
46’ 56 of longitude. :

" The village of Tepecuacuilco.—Latitude found
by the method of Douwes, uncertain to the ex-

- tent of nearly 8, 18’ 20° (.

Village of Tehuzlotepec.—lnngltude, 6" 47’
12?. Double altitudes of the sun gave me 18° 35’
0’; but this latitude, determined under unfavour-
able circumstances, is uncertain from six to seven
minutes. The position of this place is interest~’
ing, on account of the proximity of the great
mines of Tasco. 4
- Pont d’Istla, in the great plains of S. Gabriel,
I found it 18° 37 417 of latltude, and 6 46/ 19”
of longitude.

Vlllage of San Augustin de las Cuesas -—Lon-
gltude, 6" 457 46", Latitude, 19° 18/ 37~. This
village termmates on the west the great valley of
Mexico. - B :

. It will be useful, for a minute acquamtance thh
the country, to add the distances which  the
natives, pdrt\cularly the muleteers, who travel as
it were ih caravans to the great fair of Acapulco,
reckon from one village to another. The ‘true
distance from the capital to the port being known,
and supposing athirdemore for windings in a road
both strait and of easy access, we shall find the
valueof the leagues in use in these countries, This
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datum is interesting for geographers, who in re-
mote regions must avail themselves of simple
itineraries. It is evident that the people shorten
the leagues as the road becomes more difficult.
However, underequal circumstances we may have
some confidence in the judgments formed by the
muletegrs of comparative distances ; they may not
know whether their beasts of burden go two or
three thousand metres * in the space of an hour,
but they learn from long habit if one distance be
the third or fourth or the double of another.

The Mexican muleteers estimate the road from
Acapulco to Mexico at 110 leagues. Theyreckon
from Acapulco to the Passo d’ Aguacatillo, four
leagues; el Limon, three leagues; los dos Aroyos,
five; Alto de Camaron, four; la Guarita de los dos
Caminos, three ; la Moxonera, one-half; Quaxi~
niquilapa, two and a half; Acaguisotla, four;
Masatlan, four; Chilpansingo, four ; Sampango,
three ; Sapilote, four; Venta Vieja, four; Mescala,
four; Estola, five; Palula, one and a half; la
tranca del Conexo, one and a half; Cuagolotal,
one ; -Tuspa, or Pueblo nuevo, four; los Amates,
three; Tepetlalapa, five; Puente de Istla, four;
Alpuyeco, six ; Xuchitepequey two; Cuernavaca,
two; S. Maria, three-fourths ; Guchilaque, two
and a half: Sacapisca, two; la Cruz del Mar-
ques, two ; el Guarda, two; Axusco, two; San
Augustin de las Cuevas, three ; Mewxico, four. In

_ % 6561 or 9842 feet English. Trans.
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this itinerary the numbers indicate how many
leagues one place is distant from the one which
immediately precedesit. Other itineraries, which
are distributed to travellers who come by the
South sea, estimate the total distance at 104 or
106 leagues. Now, according to my observations
it is in a straight line 151,766 toises. Adding a
quarter for windings, we shall have 189,708 toises,
or 1725 toises * for the league of the country.

JOURNEY FROM MEXICO TO VERA
CRUZ. |

Idetermined on this road thirteen points, either
by purely astronomical means, or by geodesical
operations, particularly by azimuths and angles
of altitudes. M. Oltmanns deduced from my ob-
servations the position of the Venta de Chalco, on
the eastern bank of the great valley of Tenoch-
titlan, 19° 16" 8"; that of la Puebla de los Angeles
(near the cathedral) 19° 0’ 15” of latitude, and 6*
41 31"=100" 22 45" of longitude; of the Venta
. de Sotto, 19° 20’ 30”; of the village of Perote,
near the fortress of the same name, 19° 33’ 37" of
latitude, and 6" 38 15” of longitude; of the vil-
lage de las Vigas, 19* 37 10”; and finally, the
position of the city of Xalapa, 19° 30' 8” of lati-
tude, and 6" 87 0"=99° 15’ 0” of longitude. Don
Jose Joacquin Ferrer, who, long before me, deter-

* 11040 feet. T'rans.
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mined several points in the environs of Vera Cruz
and Xalappa, found for the last city 19°31 10" of
latitade, and 99° 15” 5" of longitude. Both of us
observed near the convent of St. Francis. In this
fertile and cultivated region, four mountains,
three of which are perpetually covered with snow,
deserve the greatest attenfion. A knowledge of
their exact position serves to connect several in-
teresting points. The two volcanoes distinguish-
ed by the names of Puebla or Mexico (Popoca-
tepetl and Iztaccihuatl) have been connected
with the capital and the pyramid of Cholula. I
found the latitude of Popocatepetl 18°59"47/, and
6" 43’ 33"=100° 53 15" of longitude ; the lati-
tude of Sierra Nevada, or Iztaccihuatl, 19° 10’ On,
and 6® 43’ 40"=100" 55’ 0" of longitude. M.
Costanzo deduced from a series of geodesical
operations, 19° 11" 48" for the latitude of Iztac-
cihuatl, and 19° 1' 54” for that of Popocatepetl.
The operations of this engineer having been made
by means of a compass, and the magnetic de-
clension depending on a great number of small
local causes, we ought to be astonished at the -
accuracy of the results which have been obtained.

These two colossal mountains, as well as the Pic
d’Orizaba, being visible from the level of the-
pyramid of Cholula, I endeavoured very carefully

to determine the position of this ancient monu-

ment. I found the latitude of the chapel which
crowns the extremity of the pyramid, 19° 2 6%,

and 6" 42' 14"=100° 33’ 30” of longitude.
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M. Ferrer deduced the position of the Cofre de
Perote from the geodesical operations between
T'Encero and Xalappa, and found 19° 29" 147, I
was able, in spite of the rigour of the season, to
carry instruments on the seventh of February,
1804, to the top of this mountain, which is 384
metres* higher than the Peak of Teneriffe. I
observed there the meridian altitude of the sun,
which gave for I’Alto de los Caxoues (43” en arc
farther north than the summit or Pefia del Cofre)
19° 29 40” of latitude. The longitude was
found by M. Oltmanns, who employed the angles
taken by me between the Cofre and the Pic

d’Orizaba, 6" 37’ 55”, which differs but 26 in
time from that fixed by M. Ferrer.

. The exact knowledge of the position of the
Pic d’Orizaba is of great importance for naviga-
tors on landing at Vera Cruz. The chart of the
gulf of Mexico, pubhshed in 1799 by the De-
posito Hydrografico at Madrid, places this moun-
tain a degree too far to the east, at 100° 29" 45"
. of longitude, Angles of altitudes and azimuths
taken by me, gave M. Oltmanns 19° 2' 17" of la-
titude, and 99° 35’ 15=6 38' 21" of longitude.
But long before me the Spanish mariners knew
the true position of the Pic d’Orizaba. It would
appear that the error of the map of the Seno Mexi-
cano, which passed into the French map }, should

* 1260 feet. Trans.

+ Carte des cdtes du golfe du Mexique, d’apres les obser-
vations des Espagnols, An. 9.
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be attributed to some accidental mistake on the
part of the engraver. It is corrected in the edi-
tion of M. Bausa in 1803. The name of the
capital of Mexico is effaced in it, and the Pic
d’Orizaba is placed at 99° 47 307 of longitude.
M. Ferrer fixes the mountain, as is proved by
manuscripts in my possession, drawn up in 1793,
at 19° 2' 17 of latitude, and 99° 35" 35" of lon-
gitude. The same result was also obtained by
M. Isasvirivil, whose great accuracy I had occa-
sion to know, having observed aleng with him
at Lima and Callao in 1802.

Tt appears astonishing that the most recent map
which we possess of that part of New Spain which
we are analysing, and which bears the name of a
Jjustly esteemed author, should be the falsest of all.
I speak of the large English map, which has for

title, Chart of the West Indies and Spanish Do-
* minions in North America, by Arrowsmith, pub-
lished in' June 1803. From Mexico to Vera Cruz
the names appear to be scattered at random. The
position of the Pic d’Orizaba is indicated in it in
a manner which might prove ‘dangerous to na-
vigators. The following table gives the position:
of the principal points, such as this map, very
beautiful in other respects, indicates them. I -
have added the result of my astronomical obser-
vations. The longitudes are reckoned to the east
of Vera Cruz, to avoid introducing into this com-
parison the absolute position of this port.

-
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The errors oflatitude are consequently of more
than kalf a degree. It is difficult to conceive
what is meant to be designed in the map of Ar.
rowsmith by the three mountains named Orizaba,
False Orizaba, and Volcano of Tlascala. They
are all indicated to the north-west of the port of
Yera Cruz, while the true Pic d’Orizaba (and
the Mexicans know but one; called in the Az-
teque language Citlaltepetl) lies to the south-west
of Vera Cruz, between the city of Cordoba and
the villages of San Andres, San Antonio, Hua-
tusco, and St. Jean Coscomatepec. There is
added to theFalse Orizaba the note “visible to the
eye at 45 leagues distance.”” Now Citlaltepetl is
the summit which navigatorsfirst see in approach-
ing the coast of New Spain, consequently it might
be inferred that the learned English geographer
named it False Orizaba. But in this case, the la.
titude of this problematical mountain would bea
degree false, and Orizaba would be seven marine
leagues to the north of the city of Xalappa, while
in reality it isonly twelve to the south-south-west.
Or should the Pic d’Orizaba of Arrowsmith be
the Coffre de Perotte ? But the Coffre lies also to
the south-east, and not to the south-west of the
village of Perotte. This fable of two mountains
of, the name of Orizaba is to be found also in the
atlas of Thomas Jeffereys (The West-Indian at-
las, London, 1794), where an attempt is made to
convey minuteinformationastotheroadfromVera
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Cruz to Mexico. The latitudes are there 36’ false.
The difference of longitude between the port and
‘the capital is marked 2° 29 instead of 3° 88 as
in the map of Arrowsmith, and instead of 2° 56’
30" the result of my astronomical observations.
It is also very xmprobable that the Volcano of
Tlascala indicated in this new Enghsh map, is
the Sierra de Tlascala, called in the country
Malinche ; for this Sierra is neither very remark-
able for its elevation, nor very distant from la
Puebla. This confusion is so much the more as-
tonishing, as in 1803 the excellent observations
of Don Jose Joacquin Ferrer, published in 1798,
were known in London*, as well as the maps
drawn -up by the Deposito Hydrografico of
Madrid ; though even M. Antillon places it in
1802, in his map of North America, la Puebla
32' too much to the south.

. * Ephemerides geographiques de M. de Zach, 17g8, T
II. p. 393. It is from this map that I cite the .results ob-
tained by M. Ferrer., They sometimes differ from those in-
dicated in the manuscripts, which that excellent and indefa-
tigable observer bad, probably from less careful &ilculations,
drawn up upon the spet, of which I am in possession of copies.
I am bound to make this observation for the sake of those,
who, having procured copies of my works, may be astonish-
ed at finding numbers in them differing from those now pub-
lished by me, It is only after calculating carefully every
observation that we can arrive at exact results.
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POINTS SITUATED BETWEEN MEXICO,
GUANAXUATO, AND VALLADOLID.

In two excursions which I made, the one to
the mines of Moran and to the porphyretical sum-
mits (organos) of Actopan, the other to Guan-
' axuato and to the volcano of Jorullo in the kmg-
- dom of Mechoachan, I determined the position
of ten points, whose longitudes are almost all
founded on the transference of time. These
points have enabled me to give with some accu-
racy a great part of the three intendancies of
Mexico, Guanaxuato, and Valladolid. The lon-
gitude of the city of Guanazruato was verified by
distances from the moon to the sun. Its lati-
tude, deduced from the observation of a de la
Grue, is 21°0' 97, Fomachant gave me 21° O 28,
and Bde laGrue, 21° 0’ 8”. The Jesuits in their
map, engraved at la Puebla in 1758, placed
Guanaxua to at22° 50 of latitude, and 112° 30 of
longitude, an error of 9°! M. Velasquez, who
observed the satellites of Jupiter at Guanaxuate, -
found this city 1° 48’ to the east of Mexico, but
at 20 45’ 0 of latitude, as is proved by his ma-
nuscnpt map of New Spain. This error of lati-
tude is so much the more extraordinary, as the
difference in longitude which it indicates is to-
within an arc of 1', the same with what results
from my observations,
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Latitude of Toluca by ade la Grue19 16' 24",
by Fomahant, 19° 16’ 3”. I endeavoured as much
as possible constantly to observe the same stars
to diminish any error from the uncertainty of
the declination,

The position of Nevado de Toluca, the latitude
of Patequero, a city situated on the banks of the
lake of the same name, of Salamanca, St. Juan
del Rio, and Tisayuca, are founded on imperfect
observatiohs. There are circumstances in which
the method of Douwes gives very inaccurate res
sults; but in a country presenting so few fixed
points we must often be contented with a simple
approximation. ‘I think I can venture to assert,
that the longitudes of Queretaro, Salamanca; and
San Juan del Rio, may be confidently relied on.

Even in the valley of Mexico there are several
very important points, the position of which was
determined by Velasquez, the celebrated Mexi-
can geometrician of the eighteenth century. This
indefatigable man executed in 1773 an extensive
survey along with a trigonometrical operation, to
prove thatthe waters of the lake of Tezcuco might
be conducted to the canal of Huehuetoca. M.
Oteiza was kind enough to calculate for me the
triangles of Velasquez, of which I possess the
manuscripts. M. Oltmanns went over the same
calculations. He subjected the positions of the
signals to the latitude and longitude which we
have here adopted for the convent of St. Augustin

VOL, I. E
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in the capital of Mexico. These results of M.
Oltmannsare contained in the tableof geographi-
cal positions. No doubt can remain as to the
oblique distances; but the want of observations
of azimuths gives a little uncertainty to the re-
duction of the perpendiculars or differences in
latitude and longitude. We shall return to this
subject in the analysis of the map of the environs
of Mexico.

The seventeen positions fixed by M. Ferrer in
the environs of Vera Cruz depend on the longi-
tude of that port. That longitude having been
supposed by me 10° 45" farther west than thé
Spanish astronomer indicates, I have reduced €6
the meridian of Paris the longitudes published
by M. Ferrer, adding 8° 47" 15”; for that ob:
server calculated the lunar distances, from the
Knowledge of Times, at an epoqua when Cadiz
was believed to lie 8° 36" 807 to the west of
Paris. I have for the same reason changed the
‘absolute longitudes of Xalappa, the Cofre de
Perotte, and the Pic d’Orizaba. M. Ferrer, for
instance, places the latter at 90° 48" 237 of west
longitude from Cadiz, while from the same me.
ridian he fixes Vera Cruz at 89° 411 45",

OLD AND NEW CALIFORNIA.
PROVINCIAS ITERNAS.

The north-west part of New Spain, the coast
of California, and of what the - Enghsh call New
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Albion, contain many points determined by the
most exact geodesical and astronomical opera-
tions of Quadra, Galeano, and Vancouver. Few
European charts are better established than those
of Western America, from Cape Mendocino to
Queen Charlotte’s Straits. \
.Cortez, after setting on foot two voyages of
discovery in 1532, under Diego Hurtado de Men-
doza, Diego Becerra, and Hernando de Griscalva,
-examined himself in 1533 the coast of California,
and the gulf which.has since very justly borne
the name of the sea.of Cortez*. In 1542 the in~
trepid Juan Rodriguez Cobrillo. pushed as far
north as 44° of latitude ; the Sandwich Islands
. were discovered by Juan Gaétan ; and in 1582
‘Francisco Gali discovered the north-west coast
of America under 57 80 of latitude; so that
‘long before the intrepid Cook made this part of
- the great ocean to-be known, which cost him
his life, the same regions had been visited by
‘Spanish navigators. But.very often the rapid
promulgation of discoveries does not depend upon
him who makes them. Yet the merit of a private
citizen is independent of the false policy of-a go-
vernment, which from an ignorance of its own
interest would prevent a nation from enjoying
the glory which it has earned. But this subject,
-equally delicate and interesting, has been treat-
ed with great discernment, in. the historical in-

cdrs

* Gomara Hist. cap. 12.
o 22
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troduction to the voyage of Marchand, and in
* the introduction to the account of the Spanish
expeditions undertaken for the discovery of the
Straits of Fuca.

The observation of the transit of Venusin 1769,
occasioned the voyage of MM. Chappe, Doz, and
Velasquez, three astronomers, of whom the first
- was a Frenchman, the second a Spaniard, and the
third a Mexican, and, what is more, the pupil of
a very intelligent Indian of the village of Xalto-
can. Before, however, the arrival of these as-
tronomers in California, the trué latitudes of
Cape San Lucas and the mission of St. Rose had
already been found by Don Miguel Costanzo,
at present general of brigade and head of the
corps of engineers. This respectable officer, who
“displays the greatest zeal for the geography of the
country, found by gnomons and English octants
of a very perfect construction, San Jose to be
23° 2 0’; and Cape San Lucas, 22° 48" 10"
Till then it was believed, as is proved by the chart
of Alzate, that San Jose lay in 22° 0/ of latitude.
. The detail of the observations of the Abbé
Chappe does not inspire much confidence. Pro-
vided with a large quadrant of three feet radius,

Chappe found the latitude of San Jose by Arc-
turus 23° 4' 1/; by Antares, 23° 3'12”. The me-
dium of all the stellar observations differs from the
result of the passages of the sun through the meri.
dian by 31”. There are some of the solar observa- -
tions which differ from one another 1'19”. M. Cas-
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sini, however, calls them ¢ very exact and very
accordant*”, T cite these examples, not for the
sake of discrediting astronomers who have sa
many titles to our esteem, but to prove that a
sextant of five inches radius would have been
more useful to the Abbé Chappe than his qua-
drant of three feet radius, difficult both to place
and to verify. Don Vicente Doz placed San
Jose at 28° 5’ 157 ]atitude. The longitude of this
celebrated village in the annals of astronomy was
deduced from the transit, of Venus, and from
the eclipses of Jupiter’s satellites, observed by
Chappe, and compared with the tables of War-
gentm M. Cassini fixed it by a medium at 7"
28 107, or 112° Q! 80’ Father Hell adopted 7"
37" 57" for San Jose. The longltude which results
from Chappe’s observations is 3° 12’ farther east
than the one adopted in 1768 in the map of
Alzate t. M. Velasquez too, the Mexican astro-
nomer, constructed a small observatory in the
village of St. Anne, where he observed by himself
the transit of Venus, communicating the resalt
of his observation to M. Chappe and Don Vicente
Daoz. This result, published by M. de Cassini,
agrees very well with the manuscript obser-
vations which I procured at Mexico, and might

# Vayage en Californie, p. 106.

+ Nouvelle Carte de I'Amérique Septentrionale, dediée a

1’Académie Royale des Sciences de Paris par Don Joseph
Antoine de Alzate et Ramiret; 1768.
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serve to determine the longitude of St. Anne.
Moreover, M. Velasquez, before the arrival of the

Abbé Chappe, knew the enormous error in the
longitude of California ; he had observed eclipses

of Jupiter’s satellites in 1768 at the mission of
* Santa Rosa* ; and he communicated to the Euro-
pean astronomers the true longitude before they -
had time to make the slightest observations.

The position of Cape San Lucas, called in Cor-
tez’s time Santa de San Jago 1, has been determin.:
ed by the Spanish navigators. I found in manu..
scripts T preserved in the archives of the "vice-:

.2

* Estado de la Geografia de la Nueva Espana y modo de"
perfeccionar la por Don Jose Antonio de Alzate (Periodico’
-de Mexico, Diciembre 1772, Ne. 7, p. 55.) .

"4+ Mapa de California por Domingo de Castillo, 1541,

" 1 M. Aranza, viceroy of Mexico, employed M. Casasola;
lieutenant de frégate of the royal marine, to unite in four ma-
nuscripts whatever was connected with the navigations per=
formed to the north of California, under the viceroys Bucas-
relli, Florez, and Revillagigedo. These works consist, 1st, in-
an atlas of twenty-six maps drawn up from the observations of
MM, Perez, Canisarez, Galeano, Anadra, and Malaspina; 2d,
in a large folio volume, entitled, .Compendio historico de las’
Navegaciones sobre las costas septentrionales de California or-
denado en 1799 en la ciudad de Mexico ; 3d, in the voyage .
to the north-west coast of America, performed by Don Juan
Francisco dela Bodegay Quadra, commanding the frigates Sta.
Gertrudis, Aranzasa, Princesa, and the goéllette Activa, 1792 ;
and, 4th, in a Riconociemiexto de los quatros Establecimientos
Rugsos al Norte de la California en 1788, a curious expedition
executed by order of the viceroy Florez, and described by.
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royalty of Mexico, and compiled by order. of the
Chevalier d’Aranza, that M. Quadra found Cape -
St. Lucas 22° 52’ of latitude, and 4° 40’ to the west
of the port of S. Blas, which, in placing S. Blas
- with Malaspina in 107° 41’ 80", gives 112° 21’ 30"
for the most southern cape of California. The
expedition of Malaspina fixed (according to M.
Antillon) CapeS. Lucas at 22° 52 of latitude, and
112° 16’ 47" of longitude. This chronometrical .
position was also adopted in the atlas which ac-’
companies the voyage of the Spaniards to the.
Straits of Fuca; it is, however, 17 15" more:
western than that published (on what authority:
I know not) in the Knowledge of Times for 1808.
I have adopted a difference of meridian between
San Jose and the Cape of 14’ 177; but it is to be-
observed, that these two pointshaving neverbeen -
connected together, but fixed singly byindepend-
ent observations, there may be an error in the’
distance. From what I have gathered from those
who have visited these arid desert regions, it-
would appear that the difference of longitude is
somewhat greater. In the time of Cortez, Cape
S. Lucas was believed to be 22° of latitude, and
10° 50 to the west of the meridian of Acapulco,
a relative longitude which is correct to within
nearly half a degree. -

Don Antonio Bonilla, Part of these valuable materials has
been given to the public in the Relacion del Viage de lgs Ga-
desas Sutil y Mezicana, published at Madrid'in 1802. *
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The coast of New California has been explored
with the greatest minuteness by the Spanish ex-
pedition of the galleys Sutil and Mexicana n
1792, and the country from 30° of latitude, or
from the mission of S. Domingo, by the expedition
of Vancouver. Malaspina and the unfortunate
La Peyrouse had also made observations at Men-
terey. Though it may be supposed that the di-
rection of the coasts and the differenees of lon.
gitudes of several points are perfectly determined,
it is difficult to fix their absolute longitudes ; for
the observations of lunar distances by Vancouver
place the north-west coast of America 28” to the
east of the position in longitude assigned to it by
Cook and Maluspina's expedition *. It would be
very curious to examine the influence of the new
lunar tables of Biirg on these observations of the
English navigator. I have given the preference to
the absolute longitude of Monterey, deduced from
the operations of Malaspina, not only because it
ig founded on eclipses of ‘stars and satellites, bt
particularly because the Spanish observations con-
. nect as it were, by transference of the time, New
California with the old. The corvettes la Discu-
brerta and ’Atrevida, commanded by Don Alex- .
andro Malaspina, determined chronometrically
the difference of longitude between Acapulco, S.
Blas, Cape S. Lucas, and Monterey. In adopting

* Voyage de Vancouyer aytoyr du mudﬁ: T. 1L p 46...
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the more eastern position of the latter port, that is
to say, what is given by Vancouver, the geogra.
‘pher is uncertain as to thesituation of the southern
coast. To avoid this difficulty, I have followed
Malaspina in placing Monterey at 36 35' 45" of
latitude, and 124° 29' 45" of longitude*. La Pey-
rouse + found the longitude by lunar distances
123° 34/ 0”, by the chronometer 124° 8'0”]. Van-
couver deduced a longitude of 123° 54’ 30 from
1200 distances of the moon from the sun. As
the latter had leisure to survey the situation of the
coast with the most scrupulous accuracy, I have
ventured to rely on the difference of longitude in-
dicated by him between Monterey and the mis-
sians of S. Diego, S. Juan, S. Buenaventuta, S.
Barbara, and S. Francisco. In this manner the
positions of all these points have been connected
with that of Monterey. Had I, however, tiaced
all the north-west coast from the sole observations
of Vancouver, I should have been tempted to ren-
der the longitude of Cape S, Lucas more eastern.
It is sufficient tp have here indicated the striking
differencewhich yet subsists, notwithstanding the
great pains bestowed, between the English and

* Analysis de la Carta de Antillon, 1803, p. 50.
Voyage, T. IIL p. 304. .

- § M. Triesnecker, in correcting the resuls obtained by La
Peyrouse, found by means of the lunar obsérvations of Green-
wich the longitude 123° 42/ 12" in place of 123° 34’ 0" (Zash
Corr, T.'L. p. 173.)
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Spanish operations. I have reason to believe that
the absolute positions laid down by us for Aca~
pulco, S. Blas, and Cape Lucas, are sufficiently
correct, and that the error of + 28’ en arc exists
farther to the north. A false supposition in the
diurnal course of a chronometer, and the state of
the old lunar tables of Mayer and Mason, may.
bave contributed to this error.

After discussing the positions which are found-
ed on astronomical observations by experienced
observers, I pass to those which may be regarded
as doubtful, on account of the imperfection of
the instruments, the want of confidence which
the names of the observers inspire, and of our
ignorance whether the results have not been:
drawn from manuscripts inaccurately copied.
What follows is the substance of what I have
been able to collect from these astronomical ob-
servations: they must be employed with cau-
tion; but they are valuable for the geography of
a region hitherto so little known.

The Jesuits are entitled to the praise of having
been the first who examined the gulf of California:
or the sea of Cortez. Father Kin, formerly pro-.
fessor of mathematics at Ingolstadt, and the
declared enemy of the Mexican geometrician
Siguenza, against whom he composed several
writings, arrived in 1701 at the junction of the
great rivers Gila and Colorado. He fixed by an
astronomical ring the latitude of this junction at

~
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85°30. I see from a manuscript map drawn up
in 1541 by Domingo de Castillo, found in the
archives of the family of Cortez, that at this
epoqua two rivers were already known, which
appeared to unite under the latitude of 33° 40/,
and were called Rio de Buena, Guia, and Brazo
de Miraflores. Three years before, in 1538,
Father Pedro Nadal found by the meridian alti-
tude of the sun, the junction of the Gila and
Colorado, 35° 0. Fray Marcos de Niza made it
84° 80. It was undoubtedly on these grounds:
that Delisle adopted 34° in his maps: but in a.
work printed at Mexico*, recent observations
are cited, made by means of an astronomical -
ring by two well instructed fathers of St. Francis,
Fray Juan Diaz, and Fray Pedro Font; obser-
vations which agree with one another, and which
would seem to prove that the junctions are much
more southern than has hitherto been believed.
In 1774, Father Diaz obtained at the mouth of
the Gila, two days successively, 32° 44'. Father
Font found there, in 1775, 382°47. The former
asserts also, that from a simple consideration of
the road followed by him, that is to say, a copsi-
deration of the rhombs and distances, it is im-
possible that the junctions can be at 35 of lati-
tude. The positions which Father Font assigned -
in 1777 to the missions of Monterey,. S. Diego, -
and S. Francisco, and which differ but a few mi-

.~ Cmica-Se.rqﬁca de Queretaro, p. 11,1792, Prologo.
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nutes from the result of Vancouver and Malas-
pina’s observations, would seem to testify in fa-
vour of the accuracy of his labours, provided
these fathers did not copy the data furnished to
them by their pilots. Besides it is certain that
a zealous observer may, with very imperfect
means, procure often very satisfactory results,
The latitudes obtained by Bouger in the Rio de
la Magdalena, with a gnomon from seven to
eight feet in height, and employing for a scale
pieces of reeds, differ only from four to five mi-
nutes from what I found fifty-nine years after-
wards by means of excellent English sextants,
However,FatherFont appears to have been less
fortunate with his astronomical ring in fixing the
latitude of the mission of S. Gabriel at 32° 37,
that of S. Antonio de los Robles at 36° 2, and
that of Luis Obispo at 35 17". Comparing these
_positions with the atlas of Vancouver, I find that
the errorsaresometimes + 1°11,,sometimes— 23,
It is true the English navigator did not himself
visit these three missions, but he connected them
with theneighbouring coast, thesituationof which
heexamined. From hence may he seen how much
we ought to be on our guard against observations
made with astronomical rings. Fray Pedro Font
visited also the site of the ruins called las Casas
grandes; and he found them 33°30. This posi-
tion, were it exact, would be very important ; for
it is the site of an ancient cultivation of the haman
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species. We must not, however, ‘confound this
second abode of the Azteques from which they
passed from Tarahumara to Colhuacan*, with the
Casas grandes, or the third abode of the Azteques,
situated to the south of the presidie of Yanos, in
the intendancy of New Biscay. I could wish to
know the observations of the jesuit Father Juan
Hugarte, who discovered, according to M, An-
tillon, the errors in the maps of California. He
is even said to have first discovered that this vast
- country was a peninsula; but in the sixteenth
century nobody in Mexico denied this fact, which
was long afterwards doubted in Europet.

I reckon among the operations somewhat
doubtful, those which were executed by several
Spanish engineer officers in the frequent and la-
borious visits which they made to the small forts
situated on the northern frontiers of New Spain.
I procured at Mexico the itineraries of brigadier
Don Pedro de Rivera, drawn up in 1724 ; those of
Don Nicholas Lafora, who accompanied the Mar-
quis de Rubi in his researches, in 1765,as to a line
of defence for the provincias internas; and the ma-

* In the original, de la guelle ils passéreat de la Tarakumara
a Colhuacan. Translator,

1- In 1589, Francisco de Ulloa, in an expedition undertaken
at the expense of Cortez, explored the gulf of California to
the mouths of the Rio Colorado. The idea of @alifornia’s
being an island has its date only in the seventeenth, century.
(Antillon, Analym, p. 47, No. 56).
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nuscript travels of the engineer Don Manual Mas-
caro from Mexico to Chihuahua and Arispe®.
‘These respectable travellers assure us, that they
made observations of the meridian altitude of the
sun. I know not what instruments they made
use of ; and it is to be feared that the manuscripts
which came into my hands are not always exactly,
copied ; for having taken the trouble to calculate
the latitudes by the rhombs and distances indi
cated, I found results which coincided very ill with
the latitudes observed. MM. Bauza and Antillon
at Madrid made the same observation. I regret
that none of the observations of latitude of the
engineer officers are connected with places whose
position has been determined by M. Ferrer or my-
self. M. Mascaro indeed observed at Queretaro,
‘We differ 10 in the latitude of that city ; but my

* 1. Derotero del Brigadier Don Pedro de Rivera en Ja
visita que hizo de los Presidios de las Fronteras de Nueva
‘Espaiia en 1724.—2. Itinerario del misnio autor de Zacatecas
a la Nueva Biscaya.—3. Itinerario del.mismo autor desde el
Presidio del Paso del Norte hasta el de Janos.—4. Diaria de
Don Nicolas de Lafora en su Viage a las Provincias Internas
en 1766.—5. Derotero del mismo autor de la villa de Chihua-
‘hua al Presidio del Paso del Norte.—6, Derotero de Mexico
a Chihuahua por el Yngeniero Don'Manuel Mascaro en 1778.
—7. Derotero del mismo autor desde Chihuahua a Arispe
Mission de Sonora.—8. Derotero del mismo autor desde
Arispe a Mexico en 1785. The originals of these eight ma-
nuscripts are preserved in the archives of the viceroyalty of
Mexico. - C o -
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‘result being founded on a method analogous to
Douwes’, is doubtful to nearly the extent of 2’.
Notwithstanding these uncertainties, the mate-
rials which I have spoken are of great use to
those who would draw up maps of a part of the
world so little visited by people of information.
We shall content ourselves with discussing some
of the most important points. -

~ Mr. Jefferson in his classical work on Virginia
has discussed the position of the Presidio de S. Fe
in New Mexico ; he believes it to lie in 38° 10 of
latitude ; but striking a medium between the di-
rect observations of M. Lafora and Fathers Velez
and Escalante, we shall find 36°12’. MM. Bauza
and ‘Antillon, by a.union of ingenious combina-
tions, and by connecting S. Fe with the Presidio -

del’Altar, and this again with the coast of Sonora,
found S. Fe de Nueva Mexico 4° 21’ to the west
of the capital of Mexico*. The map of M. An-
tillon- gives five degrees of difference. Without
possessing any knowledge of the labours of these
Spanish geographers, I arrived, by a different way,
-at a still greater result. I fixed the longitude of
Durango by alunar eclipse observed by Doctor
Oteyza; this position agrees with the oneadopted
‘by M. Antillon; now, supposing the latitude of
“Durango 24° 30/, and that of Chihuahua, the ca-
pital of New Biscay, where M. Mascaro observed

= . % Analysis.de la Carta; pe4d.
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for a long time, 28° 45’, I have thus been able to
estimate the value of the leagues indicated in the
Itinerary of BrigadierRibera. The distances and
rhombs gave me by graphical construction the
difference of the meridians of Durango and Chi.
huahua53’, from whence there results a difference
of longitude between Mexicoand SantaFe of 5°48'.
It is natural enough that this difference should ap»
pear greater than what isindicated by MM. Bauza
and Antillon, for these estimable geographers
place the capital of Mexico 87’ en arc too fat to
the west. The position assigned by them to Santa
Fe depends, however, more on the longitudes of S,
Blas and Acapulco than on that of Mexico. I
found Santa Fe at 107° 13’ of absolute longitude,
MM. Bauza and Antillon at 107° 2’; a longitude
extremely probable, but §° 28’ more eastern than
what is to be found in the map of west Louisiana
published at Philadelphia in 1803. The same
map is nearly four degrees false in the position of
Cape Mendocino, notwithstanding the observa.
tions of Vancouver and the Spaniards. On the
other hand, M. Costanzo concluded from a
great number of combinations, that Santa Fe and
Chihuahua were 4° 57" and Arispe 9° 5’ to the
west of Mexico. In all the old manuscript maps |
which I have consulted, particularly in those comn-
structed since the return of M. Velasquez from
California, Durango is placed three degrees te
the east of the Parral and of Chihuahua. Velas-

-
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quez reduced this difference of meridians to an
arc of three minutes ; but a graphical method,
founded on itineraries, gives me 50'.

I was equally well pleased to see that on an-
other point of the geography of New Spain, my
combinations conducted me to the same result
that had been obtained by the learned astro-
nomers of Madrid. My map constructed at
Mezico, the same year in which M. Antillon pubs
lished his Analytical Memoir *, indicates, as is
proved by the copies ‘deposited in Mexico, the
‘'difference of meridians of Tampico and Mazat.
lan, (that is to say, the breadth of the kingdom
from the Atlantic ocean to the South Sea) to be
8° 0, ' MM. Bausa and Antillon found it 8° 20’,
while the map of Lafora gives 17° 45, and that -
ofthe West Indies by Arrowsmith, 9°1°. Inmy
map 1 have connected Tampico with the Barde
Santander, of which the longitude was observed
by M. Ferrer, supposing, agreeably to the maps
~ of the marine depot of Madrid, Tampico 10/
~ east of the Bar. We shall return in the sequel
to the position of this port.

The latitude of the city of Zacatecas, celebrat-
ed for the gréat wealth of its mines, was deter-
mined by the Count de Santiago de la Laguna,
not by astronomical rings, or by gnomons, but

* Analysis de los fundamentos de la Carta de la America
septentrional,
VOL, 1. F

\
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by means of several quadrants of from three to
four feet radius, constructed in the country itself:
it was found 23° 0. Don Francisco Xavier de
Zarria concluded, from various gnomical obser-
vations, the latitude to be 22° 5/ 6°. These ob-
servations are to be found in a work almost un-
known in Europe, the Chronicle published by the
fathers of S. Francis of Queretaro at Mexico.
Zacatecas was formerly believed half a degree
farther north, as is proved by a small Table of
Latitude, published at Mexico, by Don Diego
Guadalaxara, for the use of those desirous of
constructing gnomons, The Count de la La.
guna asserts, that he found the longitude of Za-
catecas 4° 3’ to the west of Mexico ; but this re-
sult is probably very false. After fixing the po-
sition of Guanaxuata by the chronometer, and
by lunar distances, I deduced from rhombs and
estimated itinerary distances, a difference of me-
ridians of 2° 32". The calculations of M. Mas-
caro’s itinerary give 3° 45’. As to the abso-
lute longitude, the count fixes it in a manner
equally erroneous. He pretends to have com-
cluded from a corresponding observation of an
eclipse at Bologna, that Zacatecas is 7" 18’ 50" to
the west of that city, which would give 7* 18’ 5¢/
of longitude for Zacatecas, and consequently 7*
8’ 39” (in place of 6" 45’ 42*) for Mexico. Can
an error have glided into the figures? Perhaps
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the difference of meridians is 7* 30 in place of
'7h 50/,

The longitude of Durango should be very
nearly 105° 55”. Don JuanJose Oteyza, a young
Mexican geometrician, the benefit of whose abi-
lities I have often experienced in the course of
my operation, observed there (at I'Hacienda
del Ojo, 38 to the east of Durango) the termina.
tion of an eclipse of the moon, which, com-
pared with the -old tables of Mayer, gave the
result which we have already indicated.: The
author even did not consider it as completely
aceurate. M. Friesen concluded from the
rhombs and distances indicated in the itineraries
of Brigadier Rivera and M. Mascaro, that this
longitude was 5° 5"to the east of Mexico, conse-
quently 106° 80’. The latitude of Durango ap-
pears sufficiently doubtful. Rivera and his com-
panion Don Francisco Alvarez Bareiro pretend
to-have found it, by meridian altitudes of the sun,
2438’ ; Lafora, in 1766, 24° 9’ ; but we do not
know what instruments these engineers made use
of. If the latitude- which the Count de la La-
g\ma, M. Zarria, and the engineer Mascaro as~
sign to the ity of Zacatecas is exact, that of Du-
rango, deduced from the rhombs and distances,
sheuld be nearly 24° 25'. '

‘There are several places in the northern pro-
vinces of New Spain, where the three engineers
already cited made observations 'successively ;
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this circumstance gives somewhat more confi-
dence in the medium result.

Chihuahua.—Latitude, 29° 11’ according to
Rivera, 28° 45’ according to Mascaro. Longi-
tude deduced from the rhombs and distances, 5°
25’ to the west of Mexico.

Santa Fe.—Latitude, 36° 28" by Rivera, 86°
10’ by Lafora. Longitude by approximation, 5°
48’ in relation to the meridian of Mexico.

Presidio de Janos.—Latitude, 31° 30’ by 