1. An Account of a Mafs of native Iron, found in South- America.
By Don Michael* Rubin de Celis. Communicated by Sir
Jofeph Banks, Bart. P. R. S.

Read November 22, 178%..

Memoria que remite a la R. Sociedad de Londres D. Micuzr.,

Rusin pe Crris, Cavellero del Orden de Santiago, Teniente
de Fragata de la R. Armada de S. M. C. Academico cor~
refpondiente de la R. Academia de Marina de Francia, y de
la R. de la Hiftoria de Efpana.

AZE mas de treinta afios que en las provincias del gran

K Chaco Gualamba, de adonde varias Naciones barbaras
arrojaron a los Efpaifioles, y defde cuio tiempo efta quafi defierta
la parte meridional del Rio. Bermejo, y occidental del gran
Parana, los pocos Indios que fe hallan en la jurifdicion de San-
tiago . del Eftero, teniendo por unico exercicio el facar Miel y
Cera de los montes, de la que hay una cantidad prodigiofa en
los arboles, defcubrieron en el medio de un campo un trozo
de metal que llamaron fierro puro, y que fobrefalia de la tierra
por una banda cofa de un pie, y fe vela quafi toda f{u cara
fuperior: anunciofe a los Virreyes del Péru, como un defcubri-
miento raro, y con razon al parezer, pues donde no hay mon-
tafias, ni la mas pequefia piedra en cien leguas al rededor, una
cofa femejante merezia el nombre de maravillofa, fin -embargo
de conftar haber en Europa minas de fierro puro.. Hubo parti-
culares que con riefgo eminente de fus vidas, ya por la efcafez
de aguas, que no hay fino la que en tal qual cavidad natural fe
recoje de las- llubias, ya por la efcazez de viveres, ya por el
riefgo
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riefgo de los Indios barbaros, ya por los varios animales ferozes,
como Tigres, Leopardos y Antas, ya por los muchos reptiles
ponzofiofos, ya enfin por las infinitas efpefuras, fe arrojaron,
quiza feducidos de la codicia, a hazer la trabefia para extraher
algo de la materia : remitieron de ellad Lima y Madrid, donde
no fe adelanto otra cofa que ponerla el nombre de ficrro mui
dulze y mui puro. Como que el fierro, por razon politica, no fe
trabaja en aquel continente, aunque de el hay muchas minas,
y como que fe afeguraba que la veta del fierro corria muchas
leguas, fiendo afi que lo vifto folo era un crefton fobrefahente
] la tierra, y que defpues de efcavado tenia tnes varas de N. AS.
dos y media de E. al O. y una terzia de alto, me defting el
Virrey del Rio de la Plata & que examinafe prolijamente la dicha
mafa, y en el cafo de fer mina, y util, proyeafe fobre Poblacion.
Sali con competente efcolta, a principios de febrero de ochenta y
tres, del Rio Salado, an’ugua reduccion de los Indios Vilelas,
figuiendo el Rumbo de E. 2 N.E. bien que debi feguir el del
E. £ S.E. todoe corregido.

El afpeGo del pais que mediaentre el Rio y la Mina, diftante
fetenta leguas de la Reduccmn es mul curiofa; una llanura im-
menfa, alternada de montes efpeciflimos y campos fertiles, forma
la mas »agradable perfpetiba. '

Obfervé la latitud de la mina 27 gr. y 28 min.’

No hay Poblacion alguna en toda la travefia, por efcafez de
aguas manantiales : la que gaftan los meleros, que en pequefias
caravanas re{iden la maior parte del afio meleando en los montes,
es la llovediza como fe ha exprefado. Eftos y algunas tribus de
Indios errantes y barbaros, cuia vida es femejante a la'de los
Tartaros, que en clerta eftacion del afio vienen de las marjenes
delRio Vermejo a cabar o facar una raiz filveftre llamadaKoruu :

que folo la mafcan continuamente, fiendo para ellos de primera
neceffidad



a Mafs of native Iron. 39
neceffidad, afi para preferbarfe de los efeCtos de una atmofphera
infeftada, como de las mordeduras continuas de los reptiles ponzo-
fiofos : fon las unicas gentes que fe hallan en eftos dilatadiffi-
mos y amenos Campos.

El quinze llegué a los nombrados de Otumpa, donde fe hal-
lava la mafa quafi enterrada en pura greda y cenizas.

La apariencia extefidr era de fierro perfetamente compa&to ;
no affi la mterlor, como puede verfe en las C1v1dades que mani-
fieftan los cortes de los pedamtos, lo que mduze d creer haber
eﬁado liquida en algun tiempo : fortifica efta 1dea una porcxon
de trazas exteriores en la parte fuperior; fe hallan las de ples y
manos de Hombres de crecida eftatura, las de pies de varlos
paxaros orandes communes en aquellos campos: y aunque
perfectas las tales trazas no dejo de perfuadirme a una de dos
cofas, obien que fea un capricho 6 accidente natural, obien
que en el fuelo, antes de caer alli aquella mafa, exiftieren las tal-
es huellas, y que en la caida de la mafa liquida hubiefen reful-
tado en la parte fuperior. ‘A nada fe afemeja tanto como aun
amafijo de pan que, defpues de haberfe en el eftampado pies
manos y metido un dedo, {e hubiefe ferrificado.

Empezé & cortar con los cinceles, y para facar veinte y cinco,
o treinta libras, fue neceflario romperlos todos en numera de
{etenta,

Hize cavar al rededor del trozo, qmen por la parte inferior
tenia una capa del gruefo de quatro o feis pulgadas de efcoria,
procedida de las humedades de la tierra; por la fuperior eftava
limpio.

Defprendido de Ia tierra, le hize dar una media buelta con pa-
lancas; y cabé en la camaa baftante profundidad. No contento
conftrui dos hornillos, que volé, y con cuidado examiné la

tierra mas profunda, y la hallé perfeCtamente femejante a la
Vi fuperior,
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fuperior, ala de todos aquellos campos, y a la de dos pozos que
hize abrir a diftancia de fefenta o cien pafos del trozo y direc-
cion del E. O,

El no encontrar raiz ni ferie de generacion, avivo mas la
admiracion mia, y empeze a difcurrir de efte modo.

O.cfta mafa fe crio aqui, o fue traida o arrojada? Criarfe aqm
no es pofible, {fegun el conocido proceder de la Naturaleza: fer
trahida de donde, para que, 6 como? de donde, no haviendo
-en centenares de leguas minas de fierro, ni memoria de que fe
hubiefen trabajado en el Reyno? para que? fiendo de una ma-
teria fin eftimacion, no pudiendofe ufar, y fiendo aquel un ter-
rreno el mas efcufado o.inavitable de todo el Chaco, porla efcafez
de aguas; como ! no teniendo noticia de que los Indios hayan
conocido jamas las maquinas de acarreo; con que habra fido
arrojada por algun volcan. ,

Las razones que induzen a creer efto fon varias. Regular-
mente los volcanes dejan defpues de volados algunos pozos. de
agua, unas vezes termales, y otras frias: al E. del trozo, y dif-
tancia como de dos leguas, fe halla vna aguadita baftante
falobre vnica y manancial por todo aquel pais. En todo'lo que
caminé del Chaco no obferbé a la vifta diferencia ninguna de
nivel en el terreno : folo en la imediacion 4 efta aguadita hay
vna rampa que corre N. S. y que por particular feme hizo no=
table antes de ver el trozo. Graduando poder tener de diferen-
cia de nivel con el refto del pais de quatro & feis pies: las
imediaciones ala papa o trozo, y a la aguadita, eftan cubiertas de
una efpecie de tierra menuda como la ceniza, y quafide fu color:
el Pafto de eftas imediaciones, llamado Ahuvi, es fumamente
‘pequeno, delgado, y aborrecido de los animales, afi como mut
alto y mui grato a ellos el que efta algo feparado del trozoy de
la aguadita: & pequena profundidad en efta fe encuentran unas

2 piedras
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piedras quarzos de un encarnado hermofo, las que han ufado los
meleros folo para encender fuego : hay noticia de haber aquellos
trahido tres pequenias por particularesen fu color, y unas pintas
doradas ; una de ellas del pefo de una onza vino a poder del Go-
vernador de Armas de Santiago del Eftero, quien me dijo haberla
echo moler, y me moftrd mas de un adarme de oro que de ella
fe havia extraido. Es indudable que entre aquellos immenfos
bofques exifte un Arbol con fus ramas de puro fierro; fon mu-
chos los Indios que le han vifto, y los de la reduccion llamada de
Avipones faben fu verdadero lugar: un Europeo diftinguido
vezino de la Cuidad de Salta lo ha tocado: la caida o inclinacion
del trozo es del E. al O. haviendo dejado vna efpecie de corta
al E. cuia dire@ion es N. S. de efte corte es de donde fe pudieron
extraer con cinceles los pedazitos de metal: luego con eftos
antecedentes no es violento formar efta Ypotefi.

Volofe ¢l volcan en la aguadita falobre, lebanté vna porcion
de tierras que por fu poca gravedad fe quedaron en la imedia-
cion ; aunqueal principio amontonadas, las continuas aguas del
Chaco, que fe halla inundado. la terzera parte del afio, las ha
ido igualando con el otro terreno: la direccion de la materia
graide arrojada fue del E. al O.y como pefada alcanzo a la
diftancia en que fe encuentra: alguna otra porcion de materia
mas pequenia, y acafo mas fluida, {e fepard a otro rumbo, haciendo
canales, al modo que quando {e arroja un bafo de agua efta pe-
quem materia ya fria, y lamida con las aguas la tierra que al prin-
cipio la foftenia, devio de formar lo que hoy fe llama arbol de
fierro: las materias falitrofas y antimoniales, que accompahian de
ordinario 4 todo mineral, devieron igualmente efparcirfe y in-
fertelizar los contornos. | ‘

En el Reyno de Santa Fee de Bogoté fe encuentra la Platina
en polbo mefclada con el oro: pocos 1gnoran la mucha afinidad

Vor, LXXVIIIL G que
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que tienen eftos dos metales, con que no feria extrafio, fegun el
conjunto de todas eftas razones, que el fuego del volcan hubiefe
derretido la Platina, y arrojadola como materia fuperior a la
de oro, que era inferior. Efte principio de los volcanes es el mas
natural para comprobar el porque fe hallan tambien {fueltas las
afamadas papas de Plata de Guantajaia, {obre cuia formacion
fe han dicho exquifitas extravagancias y ridiculezes.

Cubicado {obre poco mas o menos, reputando la gravedad ex-
pecifica del metal algo maior como lo es que la del fierro, ven-
dra a pefar mas de tre{cientos quintales.

El Cav. MIG. RUBIN DE CELIS.
R. Ifla de Leon,

2 de Junio de 1786,

Some fpecimens of the Iron accompanied this Paper, and
were laid before the Society ; who afterwards prefented them
to the Britith Mufeum. C. B. '
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Sranflation of Don Michael Rubin de Celis’s Letter to the
Royal Society, relative to a Mafs of native Iron, found in
South-America. See p. 37.

AB OUT thirty years ago; the various barbarous nations who
inhabited the provinces of the great Chaco Gualamba,
expelled the Spaniards from thence; and fince that time, the-
countries on the fouthern part of the river Vermejo, and weftern.
of the great river Parand have been almoft totally deferted.
The only employment of the few Indians who dwell within.
the jurifdiGion of Santiago del Eftero is to gather the honey
and wax, with which the woods abound. Thefe Indians dif-
covered, in the midft of a wide-extended plain, a large mafs
of metal, which they called pure iron; part of which pro-
jeted above the ground about a foot,and almoft the whole of its
upper furface was vifible. Intelligence of this difcovery was
immediately communicated to. the Viceroys of Peru. That
fuch a mafs of iron fhould be found in a country where
there are no. mountains, nor even the {malleft ftone within
a circumference of one hundred leagues, could not fail to
appear extraordinary, notwithftanding we know there are mines
of pure iron in Europe. Some private perfons, at the great

rifk of their lives, both from the uncertainty of procuring food
\ or
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or even water (of which noneis to be found but what rain
happens to be preferved in fome natural cavities of the earth),
from the danger of meeting the roving Indians, from the
various. wild beafts found, in thofe plains, fuch as tygers,
leopards, tapirs, from the {warms of poifonous reptiles, and
finally from the endlefs thickets, led on by hopes of enriching
themfelves, boldly undertook the journey, to obtain fome of the
metal., They tranfmitted a part of it to Lima and Madrid,
by which no other advantage was gained than to afcertain it
to be very foft and very pure iron. Asit is forbidden by law, for
political reafons, to manufa&ure iron in that country, though
different parts of it abound with iron mines; and as it was
afferted, that the vein of iron extended many leagues, the
vifible part being only its creft proje&ing above the ground,
which, when dug round, was found to meafure three yards
from N. to S. two yards and a half from E. to W. and about
one-third of a yard in thicknefs; the Viceroy of the river
Plata fent me with orders to examine this difcovery with
accuracy; and, in cafe I found it a beneficial mine, that I
fhould eftablith a colony there. I accordingly fet off, well
efcorted, in the beginning of February, 1483, from Rio
Salado, an ancient civilized hamlet of the Indians whom we
call Vilelas, and purfued my journey in the diretion E. § N.E.
though, upon further examination, I found that I ought to
have taken my dire&tion E. % S.E. both corre&ed.
~ The afpet of the country between the river and the mine,
‘diftant feventy leagues from the fettlement, is curious: it
confifts of an immenfe plain, alternately intermixed with
thick woods and fertile fields, forming moft pleafing land-
{capes.
The
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The latitude of the mine I found, by obfervation, to be
27° 28’ S,

There is not onc fixed place of habitation throughout the
whole country, owing to a {fcarcity of running water. That
which is drunk by the honey-gatherers, who' refide there in
{mall bodies the greateft part of the year, colle&ing honey in
the woods, is rain water, as I have already obferved. 'Thefe;
and a few roving tribes of barbarous Indians, who refemble
the Tartars in their way of life, and come hither, at a certain
feafon of the year, from the borders of the river Vermejo, in queft
of a wild root, which they call Koruu, and which they conftantly
chew, asa remedy againft the peflilential ait of their native
country, and alfo as a prefervative againft the bite of poi=
fonous reptiles, are the only people ever feen in thofe pleafant
and extenfive plains.

I arrived the 15th of February at the place called Otumipa,
where the mafs was found almoft buried in pure clay and
athes.

The exterior appearance of it was that of perfectly compact
iron 3 but upon cutting off pieces of it, 1 found the internal
part full of cavities, as if the whole had been formerly in a
liquid ftate. I was confirmed in this idea, by obferving on
the {urface of it the 1mprefﬁons as of human feet and hands
of a large fize, as well as of the feet of large birds, which
are common in this country. ‘Though thefe impreffions feem
very perfet, yet I am perfuaded that they are either 4 Zu/us
nature, or that impreflions of this nature were - previoufly
upon the ground, and that the liquid mafs of iron falling upon it
received them. It refembled nothing fo much as a mafs of dough,
which, having been ftamped with impreflions of hands and feet,
and malked with a finger, was afterwards converted into iron.

Vor. LXXVIIL Bb I began
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1 began to cut off part of it with chiffels; and in feparating
- from the mafs twenty-five or thirty pounds, I fpoiled all the
chiffels T had, to the number of feventy. _
I ordered my men to dig round it, and found the under fut-
face covered with a coat of fcoria from four to fix inches thick ;
undoubtedly occafioned by the moifture of the earth, becaufe
the upper furface was clean.
. Having moved it half round, by means of handfpikes, I
ordered the ground under its bed to be dug to a confiderable
~depth, and even blew it up in two places with gunpowder ;
after which, examining the deepeft part of the earth, 1 found
it exa@ly like the upper part, and of the fame nature as the
earth of all the country, as likewife of two pits, which I
had dug at the diftance ‘of feventy or ane hundred paces E.
and W. of the mafs. Finding here no root or trace of gene-
ration, I reafoned in the following manner..
Either this mafs was produced in the fpot where it hes, or
- it was conveyed hither by human art, or caft hither by fome
operation of nature. It could not be generated here, accord=
ing to any known procefs of nature. And whence, by whom,
or how, could it be conveyed hither, as there are no iron
mines within hundreds of leagues, nor remembrance that any
have been worked in the kingdom? It could be of no value,
fince it could not be ufed; and why bring it into a country
" the moft uninhabitable of all the Chaco, from the want of
water } Befides, how could fo heavy a mafs be conveyed,
the Indians never having knewn the ufe of wheel carriages ?
This mafs, therefore, muft have been the effe&t of fome
volcanic explofion. -
~ Many ¢ircumftances induce me to think fo. Volcanos. fre
quently leave behind them, after explofion, pits of water,
1 either
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either hot or cold; and at the diftance of about two leagues to-
the eaft of this mafs, I difcovered a brackith mineral {pring,
the only one to be found in all this country. In the whole
&iltri@ of the Chaco I travelled over, I obferved no difference
in the level of the ground, except the very fpot where I
made this difcovery; and here only I found a gentle afs -
cent running from N. to 8. and which attrated my no-
tice before I had feen the mafs of iron. This afcent is
between four and fix fcet above the reft of the country.
The earth in every part around this mafs, as well as about
the brackith {pring, is a very light, loofe earth, like afhes,
- even in colour. The grafs produced immediately contiguous,
called Ahivi, is fhort, {mall, ’and extremely unpalatable to cattle ;
whereas the grafs found in the reft of the country, at a little
diftance from the mafs and falt {pring, is long and very grate-
ful to them.

At a little depth in the carthare found ftones of quartz,
of a beautiful red colour, which the honey-gatherers make
ufe of as flints to light their fites. They had formerly
carried fome of them away, on account of their peculiar
beauty, being fpotted and ftudded as it were with golds
One of thefe, that weighed about an ounce, came into
the hands of the Governor of Santiago del Eftero, who told
me, that he ground it, and thewed me more than a drachm
of gold that he had extracted from it.

It is an undoubted fa&, that in thefe immenfe forefts there
exifts a mafs of pure iron, in the fhape of a tree, with its
branches. Many of the Indians have feen it; and the inha-
bitants of the colony of the Avipones, are acquainted with
the {pot where it lies, A diftinguithed European of the city

Bba of



188 A PPENDTIZX

of Salta touched it. The body of this tree extends upon the
ground in the direftion from E. to W. having left behiad to
the E. a part which lies in the dire&tion from N. to S. and it
is from this that the pieces of metal may have been taken with
a chiflel. From this account one may venture to form the
following hypothefis.

I will {uppofe, that the volcanic explofion happened in the
{pot where I difcovered the brackifth {pring ; that by the explo-
fion a great quantity of earth was raifed, and formed the eleva-
tion of this part of the plain above the reft; that it was origi-
nally much higher, but the continual rains of the Chaco,
which 1s overflowed a third part of the year, are always a&mg
to bring it to a level with the reft of the country.

The diredtion of the greateft portion of the mafs of iron
ejeted was from E. to W, and being heavier reached to
the diftance where it is found.  Another portion of the
matter {maller, and perhaps more fluid, feparated and took
another direCtion, running into feveral ftreams, as when water
is thrown out of a pail. 'This fmall portion of matter having
cooled, and the earth which fupported it being wathed away
gradually by the water, muft, I apprehend, have formed what
is now called the T'ree of iron.

The faline and antimonial matters, which ufually accompany
all minerals, muft have been {cattered round about in a fimilar
mauner, and rendered the ground barren.

In the kingdom of Santa Fe de Bogota, there is found duft
of platina mixed with gold. Almoft every body knows the
great affinity there 1s between thefe two metals, fo that it is
not {urprizing, confidering all thefe reafons, that the fire of the
volcano fhould have meclted the platina which lay above the
“gold, and thrown it up. This principle of volcanos is the

4 moft
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moft natural to account for the formation of thofe famous
maffes: of filver found feparate at Guantajaia, about which fo
many extravagant and ridiculous ftories have been told.

The mafs of iron, which 1s the fubjec of this letter, ac-
cording to its cubic meafure, and allowing it a little more
fpecific gravity thaniron, muft weigh about 300 quintals.

(Sig.) Chev. MICH. RUBIN DE CELIS.

From the Ifland of Leon,
June 20, 1786.




