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INERAL INDUSTRIES OF PORTO RICO.

By Wirtiam T,

The investigation of the mineral industries of Porto
Rico for the year ending December 81, 1902, report of
which 1s given in the pages that follow, representing,
as it did, the first attempt to present a comprehensive
exhibit of the character and importance of the mineral
resources of the island and of their exploitation, had to
contend with the difficulties usually attendant upon
initin]l statistical or census worl in any ficld. These
difficulties consisted not so much in securing data con-
cerning mineral deposits and their working, after their
existence was known, as in securing information con-
verning such existence and working itself. In the
present case this difficulty was especially acute owing
to the l=ck of official data and the fact that in no case
were mming operations being conducted as a vegular
industrial enterprise. Such work as was done during
the year was almost wholly of a prospecting and experi-
mentnl character. Kven brickmaking and stone quar-
rying were carried on in an intermittent manner,
biricks being made as demand arose for them and quar-
ries hoing worked here and there by contractors in need
of nmterml for roadmaking.

In view of these conditions it was deemed that the
most important work that could be done by the investi-
gation would consist of presenting (1) such historical
data as could be obtained regarding the search for, and
discovery of, minerals in the past, and efforts that had
been made for their utilization; (2) a statement of the
laws in force regarding the location and exploitation of
mining claims; (8) a list of all mineral deposits of which
information could be secured by making the most thor-
ough investigation possible; and (4) an account, with
sueh statistical data as could be obtained, of work actu-
ally done during the year in the utilization or manipu-
lation of such mineral resources.

In these efforts it is believed that, thanks to the co-
operation of the different insular and local officials,
large measure of success has been attained. The
thoroughness of the canvass may be seen from the fol-
lowing statement of the means employed in securing
information, In addition to the personal researches of
the author and his assistants, information was sought
and secured from each of the sixty collectors and
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deputy collectors of taxes attached to the Treasury
Department of the island, whose duties are such as to
make them personally acquainted with every important
taxpayer or industrial enterprise in their respective
districts, from the twenty-odd internal revenue agents
whose dutlcs take them to every part of the island, no
matter how diflicult of uccess, and finally from all the
contractors and superintendents engaged in the con-
struction or maintenance of the highways. The com-
missioner of the district of Porto Rico and the chief of
the Bureaun of Mines under his jurisdiction likewise
rendered every possible assistance in the way of fur-
nishing data taken from official records and in dn'ectlng
all of their employees to furnish any information in
their power.

Mining, as generally understood in the Unlted States,
has not up to the present time been a stable industry in
Porto Rico. Certain minerals were known to exist by
Poneo de Leon and,his followers in the early part of
the sixteenth century, but no systematic or scientific
methody were then, or have been since, employed in
their extraction. The absence of any relics pertaining
to the period antedating the discovery of the island by
the Spaniards would tend to show that metals were
not, used in the manufacture of warlike hwplements or
domestic utensils, neither has there been unearthed any
metal adornments, such as anklets, arin rings, or similar
decorations with which. primitive tribes conversant with
the use of metals were wont o adorn their women folk,
The complete absence also of shafts, tunnels, and other
evidences of ore mining, such as arve being constantly
uncovered in other Spanish-American countries, would
further tend to confirm the opinion that neither the
Borinquefios nor their Spanish conquerors practiced
wining except in a desultory manner, and the lack of
historical mention of such industry likewise strengthens
this belief, Fray Inigo Abad, in his *History of Porto
Rico” (1788), makes reference to early remittances of
gold to the Spanish peninsula, but all the gold extracted
was undoubtedly obtained from river washings by en-
forced native labor. In his description of the effects of
the great hurricane of 1530 the same historian says:
¢Se volvian los ojos 4 las minag, las veian todas sumer-
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gidas por las crecientes de los rios” (They turned their
eyes to the mines, but found them all .submergbd by
the overflow of the rivers).

Official or other reliable data relative to the geolog-
ical formation of the island is also practically nonexist-
ent. Some attempt to compile a report on the subject
was made by Angel Vasconi, a. Spanish engineer, and
the result of his labors was laid before the divectors of
the Exposition of Mineralogy held at Madrid in 18883.
The monograph comprising the report is not extant in
Porto Rico, but a portion of the rough draft was found
among the zu'chlves of the insular Bureau of Mines by
its present chief and was largely drawn upon by the
Governor of Porto Rico in his second annual report to
the President of the United States. The information
therein contained is considered worthy of reproduction
as presenting in suceinet and precise form what little is
known of the mineral bearing formations which go to
make up the soil and subsoil of this new possession of
the United States.

[Extract from the second annual report of the Governor of Porto Rico to the
President of the United States.]

Gold placers were worked for some years by the Spaniards in
the first century of the conquest, and, according to official statistics,
2,700 pounds of gold were sent to Spain from the year 1509 to the
vear 1536, It is believed that that figure only represents the part
belonging to the Crown of Spain--that is to say, the fifth of the
total production during that period of time.

The Sierra de Lugquillo, the more abrupt and the highest of allthe
mountains in Porto Rico, belongs to the main cordillera, or chain,
which cuts the island from east to west, with & prolongation_to the
Windward Islands, by the east, and to the little island of Desecheo,
situated opposite to Mayagnez and Afiasco, by the west. That
mountain, or sierra, is in the northeastein part of the island, and
owing to its situation and the elevation of its hills—the highest

-being E1 Yunque, 1,200 meters [3,937 feet] above sea level—is the
fivst vessels can distinguish in coming to Porto Rico. From Ll
Yunque and the hills named Cuchilla Firme, Meseta, Pefia Parada,
und others, various rivers flow in which gold has been found. The
Mameyes, one of the richer in gold, has as tributaries the rivulets
known as Filipina, Cajones, Guaraguao, La Mina, La Maquina,
Tabonuco, and Anon. In this lagt named, the Anon, some thirty-
eight years ago, a rich concern did some work in the washing of sands
or auriferouy alluvia, obtaining from one to two pounds of fine
gold per day. The rocks more abundantly found in the watershed
of Mameyes River are eurite and porphyry, crossed with veins of
quartz and iron pyrites. The alluvial lands oceupy a good exten-
gion of the middle and lower parts of these watersheds, and are
composed of clay, sand, and bowlders, forming deposits of analo-
gous nature.. Their depth is variable. In the valley of the Anon
there are some cuts, from six to eight meters (20 to 26 feet) deep,
made in such alluvial deposits with the view of exploiting the
auriferous strata,

It is known that the watershed of the rivers Corozal, Negros,
Congos, Cibuce, Mavilla, and Munat{ contain auriferous sands.
The idea which occurs to'one examining the vicinity of Corozal
ig that that valley was emptied, throngh a process of erosion, by
the diluvial waters, which produced in the caleareons soil cuts more
than 130 meters [427 feet] deep, through which ran a stream. It
ig believed that the watérs of that stream deposited the quaternary
alluvia. The calcareous soil, said to be of the Tertiary formation,
occupies the right shore of the river and extends itself by the
north toward the sea, * On the left shore, and in the bed of the

- explorers of the island paid little or no attention to copper.
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river, the limestone has disappeared, giving place to potent strata
of sandstone, on which the auriferous quaternary alluvia lay. The
alluvial deposits are more potent the lower they are, and gold is
found very near the sarface in the higher and hilly parts, while,
on the contrary, in the great deposits of the lower parts of the

valley the auriferous strata are cov ercd by sterile maszes,  Near
the source of the Congos River, in the bed of if, and 25 centi-
meters (9.8 inches) deep, some pieces of quartz have been fonmd
containing from 8 to 10 grams [128 to 154 graing] of pure gold, In
the jurisdiction of Corozal some washing machinery was estab-
lished, and the result was from $2.17 to $430 for cacly ton of g,

There are also, according to official information, some gold
placers in Mayaguez, San German, Yauco, and Coamo,  The gold
is found in graing or nuggets of §2 or §3 value, and, ravely, nuggets
of even higher value. In the Fajardo River a piece was found
which weighed 4 ounces, and in the Congos another piece of 1
pound was also found; but the biggest picce of pure native gold
was discovered in the lands belonging to Mr. Bou, in the jurisdics
tion of Corozal. That.piece wag sold to Mr. Bou by the finder for
$200 in money and some other valuable things, In the hed of
the Filipina rivulet there were obtuined from 60 kilograms [1.3"
pounds] of sand six-tenths of a gram [9 graing] of pure gold, which
makes 10 grams [154 graing] for 1 ton of sand. The enterprises
mentioned were abandoned, and the only work on the mines wag
done hy the “lavadores,” waghmen., They use an instroment
called “gaveta,” made of wood, shaped like a plate, of 40 centi-
meters [16 inches] in dismeter and 12 centimeters [5 inches] deeps
In the watersheds of Mameyes River and in all the rivers erossing
the jurisdiction of Corozal numbers of peasants can'he seen engagl
in the work of washing auriferous sand, from which they obtain
gold in amount sufficient to pay for their support.

Sinee the American oceupation, work on the mines has had
renewed life, and the number of applications for mining conces-
gions filed in the Bureau of Agriculture and Mines has increased,
Up to July concessions have been granted for 107 hectares (264
acres) of land.

The minerals of copper obtained are: Ferviferous motley copper,
native copper, green and blue carbonatey, yellow copper sulphide,
often accompanied with iron pyrites and iron oxides. Spanish
Tt is
generally found along the main chain of moeuntaing dividing the
igland from east to west, from the neighboring island of Vieques,
and then following through Rio Blanco, Gurabo, Corozal, (Gales,
Jayuya, Maricao, and some other places which Lelong to the south-
ern chain of mountains, such ag Las DPiedras, ITmmacao, Ponee,
Pifialejo, and also in the vicinity of the road from Caguas to San
Juan, the richest place being the barrio of Rio Blanco, in the
municipality of Naguabo. The fivat works for the exploitation of
copper began in 1869. In the mine named “La Abundancia some
small excavations were made, and the superfieinl carbonate way
gathered, and many tons of rich mineral were thus obtained. Like
results were reached in the inines named Santa Amakia, La Cas-
tellana, and Santa Teresa, all located in the barrio of Rio Blanco.
In the last-named mine coppar indications were noted from the
surface to a depth of 25 meters [82 feet], first ag green carbonate
with 28 per cent of copper, then as ferriferous motley copper, and,
in some parts, yellow sulphide, very pure. In 1879, 10 tons of
copper sulphide were obtained from the mine Santa 'l‘exe.sd, ad
60 tons of carhonate of copper from the Santa Amalia. Owing to
the difficulties and high prices of transportation, work ceased.

The existence of silver in the island has been officially recog-
nized. On July 19, 1538, the ‘‘oficiales reales” wrote to the King of
Spain.that ¢ veing of lead containing some silver have heen found,’
and on March 29 of the following year they wrote, * With respect
to the silver mines here discovered we arranged that that mineral
begused here, but there is no person who knows how to do it. In
some places veing of that metal have been found, but nothing has
been done, waiting the arrival of some one who knows how to fuse
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and work it.”* In the History of Porto Rico, by Fray Ifiigo Abad,
with notes by Don José Julian Acosta, the statement is made that
in the Serrania de Afiasco there was a mine containing silver; and,
in a report prepared in 1879 by the chief engincer of the hureau of
mines, reference is made to certain samples of silver found in the
barrio Llamos, of the municipality of Isabela, In other official
documents the existence of silver in the northwestomn part of the
island is afirmed.  Concessions have been made of silver mines in
" Naguabo, Corozal, Rio CGirande, Fajardo, Lajus, and Las Piedras,

In the subsoil of the eastern part of the island there is feldspathic
rock. This section i confined on the north by the Sierra de
Luguillo, and on the south by the Pandura, parallel ranges of hills,
and distant one from the other from 25 to 30 kilometers (16 to 19
miles). It is stated that the surface lodes oceupy a large area, the
depth not having been determined as yet.  Iron is foynd, accord-
ing to tests made, at the rate of 6L per cent of the mineral. Iron
of excellent quality has been found in the barrios Mameyes and
Jayuya, municipality of Utnado, and in Luguillo, Piedras, Naguabo,
Humuacao, Gurabo, Patillas, San Lorenzo, and Arroyo, The con-
cessions of iron mines are numoerous,  Some efforts are being made
now with the view of organizing enterprises for the exploitation of
iron in the eastern part of the island. ‘

There are in the island, according to official information, some
deposits of lead minerals.  Good samples of galena have been found
in Arrovo, Mayaguez, and Naranjito, There are two concessions
granted in the municipality of Guayama, one heing for the exploita-
tion of lead and the other for argentiferous galenn,  Minerals con-
trining some amount of peroxide of manganese have heen gathered
in the vieinity of Corozal.  Native bismuth hay been discovered in
Ponce, Samples of platinum, tin, and mercury have been obtained
in the jurigdiction of Corozal,

All other oflicial reports touch but lightly on the
mineral resources of the island and do not convey any
information not embodied in the foregoing extract.
Mr. Robert T. I, of the United States Geological
Survey, in his accurate and interesting work entitled
“(Cuba and Porto Rico,” devotes but ten lines to the
subject, saying:

A little placer gold iy found iu the rivers of the Sierra Luquillo
and Clorozal, and merceury in the Rio Grande,  Gold was formerly
mined by the early Spanish settlers and is gtill taken out in small
quantities by the natives. Molybdena, magnetic pyrite, man-
ganite, limonite, chrysocolla, epidote, and garnet are the minor
minerals found, Specular iron iy reported in several places, notably
in the river Cuyul. Magnetic iron i also reported. from Gurabo
and Cinles, Crystals of quarts are found in the Rio Pricto, agate
of good quality at Caja de Muertos, and malachite at Rio Blanco,

MINING LAWS,

Notwithstanding thoe absence of anything approaching
an organized mining industry in Porto Rico there is,
nevertheless, o complete system of laws and regulations
governing the right to exploit both precious and base
metals in the island.

This is substantially contained in the law of July 6,
1859, and the ministerial order of December 29, 1868,
enncted originally for application fu the Spanish pen-
insula only, but subsequently extended to Porto Rico
by the law of May 8, 1805, Many of the provisions of
these statutes have by reason of the change of sover-
eignty become inapplicable, and it is understood that
a new mining law is being drafted and will be presented
ab the next session of the ingular legislature. In so far
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as possible, however, the principles and procedure of
the existing laws are being observed, and deficiencies
arising from changed political conditions treated by
analogy. ‘

Minerals subject to mining claims are divided by the
Iaw into three classes, as follows:

Class It Minerals of an earthy nature, minerals of a
siliccous nature, slates, minerals of a sandy nature,
granites, basalts, limestones, gypsums, sands, marls,
clayey earths, construction materialg in quarry forma-
tion,

Class II: Placers, metallic sands or alluvia, bogs,
emery, ochers and almagras, scoria and mineral tailings,
peats, pyritic earths, aluminous earths, magnesium
earths, salt deposits, lime phogphates, barytes, fluor-
spars, steatites, ravoling, clays.

Class 1IT: Metallic veins, anthracites, pit coals, lig-
nites, asphalts, bitumens, petroleum and mineral oils,
graphites, saline substances, including alkaline and ter-
raceous salts, either solid or in solution, copperas, sul-
phur, precious stones, iron ores,

In ovder to obtain legal title to a mining claim the
claimant must submit a petition to the Commissioner of
the Interior of Porto Rico setting forth the area of the
desirved claim, the class of mineral to be worked, and
the name of the owner of the property wherein the
claim is situated. He must also furnish a survey of
the claim and, within ten days from date of filing
his petition, must deposit the sum of $36 if the claim
does nob exceed in area 12 pertenencias (30 acres), and
$1.20 for each additional pertenencia. No claim can be
filed for less than 4 pertenencias, but there is no limit
to the number of pertenencias that may be included in
one claim, Each pertenencia must, however, be con-
tignous along the whole of one of ifs sides to some
other pertenencia of the same claim, and must consist
of a regular square, each side measuring 100 meters
(328 teet). The aforesaid deposit is to cover the ex-
pense of an official survey made later by the Govern-
ment. The first conditions being complied with, the
petition is advertised for sixty days to enable protests .
to be filed, which protests are submitted to the claimant
for reply within twenty days. The complete brief is
then passed upon by the Commissioner of the Interior
of Porto Rico, and his decision, if favorable to the
claimant, is followed by the appointment of a surveyor
to lay out the claim and the payment of a further fee by
the claimant, amounting to 60 cents per pertenencia (24
acres), to cover expenses of title. A title signed by the
Governor is then issued, and is valid forever, subject to
an annual rental (canon de minas) of $2.40 per pertenen-
cia for precious metals, or 96 cents per pertenencia for
bage metals. This title does not carry any obligation
to work the mine, and lapses only on failure to pay the

. annual rental.

Pending legislation relative to the disposition of ppb-
lic lands (terrenos baldios), no mining claims are being
allowed on public property.
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PRECIOUS METALS.

There are at present twenty mining claims registered on the books of the Bureau of Mines, none of which,
howeyer, is in operation.

Registered mining clavms of precious metals.

LOCATION OF MINE. AREA OF MINE— !
. { it o P, ad
NAME OF OWNER. Name of mine, i Cliess ('tfone‘:l\.liléém suid
Department, Munieipal district. Ward, 11}“\0:(- In neres,
Hcmv D, %yrc ............... SAN TS i iinreeinninnsann Bayamon......... Corozal........... NEEIOS cveeeranenn 18 L1 ]| Gold,
........... O Reyllyaaaaenn .. Aevniido eevndOciiiiaea | Padilln o oaeaoei. pas) 52 || Gold and other,

D ........... 010 V- I | BRI dn ..... do ., .| Palos Blancos 14 i) Do.
Josef Zervas...... Angusta Ponce (xmwunilm Pusto 21 50 Do,
Wm, B, Crawford La Palm Bayam Ton Altn. Palmare, 12 30 Do.
Henry D. Sayre Rachel -do G .} Cuchilla A2 7% Do.

DO cevaarnnn Leng o o .| Negros. 12 B0} Do.

Da . Henry do .| Cuchilla 35 86 Do.

Do . The World .........oooaf[-o-nt do -| Palos Blancos .... 148 366 Do.

DO cvneeevaiinenn PRI % 2110 103 RPN | P do Cuchillas .oovannnn 12 30 Do,

|0 O, U I 13113 115 41 R | M, [ 1+ JPORPPURY AN | [ IR N do. . 12 30 Do.

DO et ol Mate o do Negros, . 12 30 Do,
M, Lancaster...oiieanen wel Palmarejo.. oo o ffeenns do . I’ulmnre)o ........ 24 B9 Do.
D, MeLenu ............. PREN (115 04 1C P | do Palos Blancos ... 25 62 Do,

................. ...| Edwin. .....do Dos Boeas ..oaaene 12 80 Do,

Ilemy D, Sayre ..ot DR I 14 1= P | PP, do . 17 42 Do,
C. Bernstein...... - --.| Catinesterlila. Humaeal TLuquillo,.. 12 2L Aweiferany sand,
Argueso & Miner v Brnestita .. .oooeiininaee]oanen do Naguaho 100 7 | Silver and nickel,
D. MeLean... .{ Vanderbilt ... Bayamaor 12 80 || silver and other,
Hogan & Pierce.....oveeuean.. Rueing del Cobre.aviievad|fen-s d 12 30 | Do,

All of these claims have been filed since the American
occupation of the island,and somelittle exploration work
has been done in the case of a few of the claims situated
in the Corozal district. The owners of each of the
above-enumerated claims have heen interrogated by
letter as to whether their respective claims were in oper-
ation, but except from the owners of two of these claims
(Augusta and La Palma) no.response has heen elicited.
The owners of the other mines are not to be found at
present in the island. It may, thevefore, truthfully
be said that ore mining of precious metals is entirely

prospective and confined to the filing and registration .

of the above-mentioned claims, none of which is being
exploited.

PLACER GOLD MINING.

Such gold mining as is actually engaged in at present
in Porto Rico is entirely of the placer type, unimpor-
tant in scope and confined to the Corozal district of the
island. There are some twenty or more miners of the
peon class engaged steadily in the work of cxtracting
gold from the sands of the river by means of an oscil-
lating movement of the hands applied to a wooden disk
in which the sands are washed. From the best informa-
tion obtainable, the value of the gold thus secured daily
willaggregate,approximately, $25. Itisunderstood that
Mr. Henry D. Sayre, who is the concessionaire of eleven
mining elaims in the Corozal district, intends shortly to
operate on an extensive scale. Mr. Sayre is an expe-
rienced miner, who has invested a considerable sum of

money in exploration, surveys, and assays in TPorto
Rico, and is said to be very favorably jmpressed with
the mineral wealth of the Covozal district. Ie has
recently applied to the exceutive council of Porto Rico
for a franchise authorizing him to divert the waters of
the Mabille river from their natural conrse with a view
to obtaining the deposits of gold in the viver hed.
Whether any attempt at ore mining will be made by
Mr. Sayre is not at present known, hut it is understood
that he elaims to have discovered the original veins from
which the deposits in the river bed are derived. Al-
though there is evidence of placer mining having heén
practiced in other parts of the island as well as in the
Corozal district, particularly in the vicinity of San
German, no mining for gold is at present carried on
outside of the Corozal region. This failuve to operate
elsewhere in the island is doubtless due to the belief
that the gold deposits in other sections have become so
nearly exhausted as to preclude their extraction in
quantities profitable even for the peon class,

BASE METAILS.

The foregoing description of the situation relative
to precious metals applies almost in its entivety to
the baser metals. The following mining claims have
been filed and are registered in the office of the Com-
missioner of the Interior of Porto Rico, but no single
one of the mines nppuarmg in the list is actually being

operated.
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Registered mining claims of base metals.
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NAME OF OWNER,

Name of mine,

LOCATION OF MINE,

AREA OF MINE-—

Class of mineral said

. : - to exist,
Department.  |Muniecipal district. Ward, I&g;“ In acres,

Arturo H.Noble ...... wof Goreem Ll Ponce ,..oonnnn. Adj\mtas ......... Guilarte .......... 12 80 || Copper.

J )nhn W. Conner... .| Freadie . cees .|| Mayaguez . ..| Bun German......| Hoconuco Bajo... 18 44 F)o.

Pedro Santistelan .| Soledad ...l Bayamon. . L] Gorozal....... o Padilla. ..ol 6 15 Do.
Do, .| Elena and Engenig -.-il Mayagues. Lajas....... . LnJm Aulhu.. 15 87 | Copper and other.
o dOnpron ..o, 3+ N ({1 SN O 15 37 }f

Angel Muttoy | Mereedes.oooiuiineniaanas Arecibo.. Utnado........... Jnyuyn 12 30 (‘oppel and iron.

Heury D. Sayre | Anagonda No, 2............ Mayagues . ..| Sun German...... Coin Alfo 40 99 || Cop, er and other,

Miguel Porrata . .| Marin Josefinn.......ooo.... Ponee ... JdPonce ..., Pibes -..... 26 62

Alejundro TLIINHIﬂU .1 Perseveraneif. ., o..eiiooo., Humaeno. . Naguabo ......... Rio Blanco 12 80 || Copper earbonate,

Moannel Ugalde .. Esperanza ....oovvienniann, (1 IR P [§ (S RN IR do . 12 30 ?)u.

Argueso & Miner. ] Sante Amalin ooooeeiiiaa, 15 (0 O <3 JURRR U dn 100 247 || Copper sulphate.

Pedro Santisteban ... . Santa Agnedt . .oieviien... Mayuguez ........ Tajas e o inienn-. Lajas Areihalll 15 87 (oppgr sulphate and

] earbonate,

Miguel Planellas. ... ......... EStrellle e e seen e ivmemaanans Guayama GUAYRINA. . ....... Cormen ........-. 12 80 || Lead.

Arturo Aponte..... JROSIL cee v dooiiiind]ea.ns 5 (VR RO Ao... 12 30 ) Galenn,

Pedre Santistelu . . Bgperanza o..oooieee e en[e A0 e Juncos. . ..t La, ('cibn 06 237 [} Iron,

Do B I DY 1) £ Humacao. . Piedras .| Colores . 25 62 Do.
Do JCarmnmna. e ieeneoa... Guayama. . Jungos caveeflo 20 49 Do,
Do .| Palonia.. Humaceao Piedra; Boquer 40 99 Do.
Do San Miguei RN (N Colores a1 b2 Do,
Do San Anton Humaca Collore! 12 30 Do.
Do Begofin Piedras Colores 21 52 Do.
Do Luisa. PG (DR AN do 13 32 Do.
Do Buen 8 Furabo . Mamey 71 178 Do.
Do Providenela. Patillas. ..| Dinrinna. 50 124 Do,

Jose antistd)ml San Pedro. l’lL(] o1 P, Bogneron.. 39 a6 Do.
Do .aenel. .| San Ramon.. P T, (31 SR 47 116 Do.
Do . B I O | U o O ¢ O Py (£ 14 R, 28 64 Do.
Do . s ASINCION. cae e Guaynma. . Jagual.....o...o... 30 2! Do.
Do, JoValentina ool Humacao. . Colores....c...... 15 37 Do.
Do J8antoTomas oo oo e do sl do 12 30 Do.

Tomas R, Nido ... JRR I (e 7014 12 Arro 'o ........... Ancuncs - 24 59 Do.

sarlos MeCormick .. R 0 1 711§ P RPN | ISRPON { {4 S ado .1 Luarel .. i 190 Do.

Guillermo MeCormick s BLBEONCE wvvneaevemvneneaadlooccdo o e do...... [ P do . 31 77 Do.

Cayotano Rangel ... _. oo L Vietorig..ooooioenaenn ) POneo ...en.s Ponce ...... | Portugues . 6 15 Do.

Peiiro Santisteban . ... PO 71131 14 N ...| Humacao Collores ,.... a6 89 || Iron and other,

AL Porrata Dorla... ..., e Celna. ol do .0 Fajardo ..l Chupaeallo 24 69 Dao.

Argueso & Minev... . FOS L P | PN o ¢ IS .| Humaeno,.. o Marigneo. ooe..... 8 20 Do,

J,Cobian Valdes...... - Casunlidad .. oo ANCONCS. . eanane.. 18 44 | Oxide of iron,

Carles MeCormick .., ..| Seguridad .. S 1151 V) PO B 133 Do,

Tomasg R. Nido........ S Mereeddtag e @0 w0 e 93 230 Do,

Carlos MeCormick .4 Palmire . ... G2 153 Do,

1 . .| Margarita a3 131 Do.

Raimundo Uriarte . ... ..| Aurors, ..... 24 69 Do.

Podro Gandia ..., .. .| Natividad B4 138 Do.

I'uﬂrn &unmteban Caridoad 21 52 Do,

.......... La Fe. 14 35 Scsquioxul(, of iron.

Ru.mou Latimer......... . Pilar ... .| Palmarejo... 12 30 | Pirolusita.

. . \
A letter of inquiry was sent to each of the owners of SALT.

the above claims.
fied as follows:

Not operaied.—Pilar, Natividad, Aurora, Fortuna, Merceditas,
Soledad, Eugenia, Capron, Santa Agueda, Eloisg, Esperanza, Car-
ranzana, San Miguel, San Anton, Begofia, Luiga, Buen Suceso,
Providencia, Sabina, Caridad, La Fe, San Ramon, San Joge, Asun-
cion, Valentina, San Pedro, Palonia, Santo Tomag, Mercedes,

The replies received may he classi-

Operations suspended. —Estrella, Rosita,

Operations confined to exploration and assey.—MariaJosefina, Celina.

Not reporteid.—Corcega, Freddie, Anaconda No. 2, Perseverancia,
Santa Amalia, Idalia, E1 Bronce, La Victoria, Maria, Casualidad,
Seguridad, Palmira, Margarita.

It is understood that some of the iron ore deposits
are of an exceptionally rich character, fully equal in
percentage of mineral to the famous Daiquiri mines
These deposits are situated

near Santiago de Cuba.

inland some five or six miles from the eastern seacoast
town of Naguabo, and can not be operated with profit
until means of transportation is furnished to tide water.

most primi

tive form.

The production of salt in Porto Rico is confined ex-
clusively to the southern coast.
evaporation is the only one employed, and that in its
The consumption of this article,
estimated from the best data obtainable, is about 300,000
quintals (15,000 tons) per year.
home consumption, as well as a large amount in excess
for export purposes, could readily be produced in the
island, but owing to insufficient capital (as alleged by
persons engaged in the industry), want of gkill in oper-
ating, or inclemency of the elements, and notwithstand-
ing the fact that a protective duty of 12 cents per
hundredweight has been imposed on foreign salt intro-
duced into Porto Rico, thousands of tons of this com-
modity are annually imported from Curagao.
Curacao salt meets with ready sale here at prices rang-
ing from 20 to B0 cents per quintal, whereas it is
claimed that with proper management salt can be pro-

The process of solar

All salt requirved for

The
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dueced in Porto Rico at a maximum cost of 10 cents per
quintal.

MINES AND QUARRIES.

The production of salt in 1902 was almost nil. A
cabvass gave the following results:

Production of salt: 1902.

LOCATION OF WORKS,
. Salt pro- ; Yalue of | Net value | Process
NAME OF OPERATOR. Addvess of operator. E éucgd. Prekage. I\)Il‘,t!]{!(\lge. of m‘m. empl 0;,“(1.
Department, Munieipal distriet,
Juan Padilli.eeeeinaoo ol Cabo Rojo .oueaeeian. Ponee coveenvinniins V5,000 | Back..._.. $0.03 £1,250 | Solar,
Ancecto Cuballero..... .1 Balinas ..., ... .o Guayama. 12,000 |..... do. 800 Do,
Juan Miguel Toro....... .| Cabo Rojo . ... Mayagnez .. 2660 ..., do Do,
U LOpeZ & C0uneemceeaeeaeacnannns San German ..........ffeeee. A0 ..uen.. JFTLN LT RN | PUR N P, do Do,
1 TTundredweight, 2 Bushels,

In view of the abnormally small production of salt
in Porto Rico in 1902, shown in the above statement,
it is of interest to reproduce here the reasons advanced
therefor by some of the operators:

The reason of the production of the extremely small quantity
of 650 bushels iy the heavy rains which fell during the year 1902,
In other years six, eight, or fen times the amount was produced.

The insignificant duties paid by foreign salts give rise to the
anomalous condition in Porto Rico of importations from Curagao
and other places of a larger amount, of salt than is manufactured
in the island. Do

During the year 1902 no salt was produced from the deposit
(Fortuna), the hurricane of 1899 having completely destroyed its
utility to its former owners, and the whole of said year (1902)
being employed by its present lesgees in getting it into shape again.

Said deposits (Carmen and Monserrate) have in former years
produced: 25,000 to 30,000 quintals. The small production in 1902
was owing to the early rains along this coast.

The salt industry of Porto Rico does not produce the fifth of
what it should, owing to the lack of capital on the part of the
operators. 'With an initial expenditure of $5,000 the deposit I
own should produce 100,000 quintaly of salt.

-CLAY PRODUCTS.

No attempt has heretofore been made in Porto Rico
to canvass this industry, consequently there were no
initial data available to aid in the present study. It

was known, in a general way, that bricks were made in
the island, also that no modern machinery was utilized
in their manufacture.

That the industry was not extensive or important -
was quite evident from the absence of brick edifices
and the almost universal use of lumber in the construc-
tion of dwelling houses, except in the cities of San Juan,
Ponee, and Mayaguez. This first inquiry, therefore,
could not be other than erude and incomplete, by rea-
son of the following facts: (1) No previous statistics
existed showing establishments engaged in the indus-
try; (2) brickmaking was not engaged in continuously
by any one establishment, ovens being baked, from
time to time, as the necessity demanded; (8) lack of
precise information on the part of the operators them-
selves as to number of bricks made, their actual cost,
average selling price, ete. TFor the foregoing reasons it
is apparent tlmt many persons who engage in the manu-
facture of brick as oceasion thervefor arises could not
be reached at all.  In the brief period at the disposal
of the writer it was not possible to ascertain the loca-
tion of more than 35 operators, Of these, 30 were sue-
cessfully interrogated, with the results shown in the
following table:

Clay products: 1902.

0
LOCATION OF OFFICE AND FACTORY, COMMON BRICK. KILNS,
NAME OF OWNER, '
> Ll )

Department, Municipal district, Number. | Value. X rogg;:ig;i;d in Kind usud, N“f"‘(‘ﬁ’“
TLuis A, Bonnet . VieUeS treeecnerernanennnns Vieques -..veinenreanans 160, 000 $1, 500 1
Gavino Gurees. . Mayaguez o Sun German....oeviiie e 60, 000 360 2
Marinno Gonzal Bayamon .| Carolinga. ... 120, 000 250 1
Franciseo Parra Ponce . .| Santp Isabe 150, 000 760 1
Federico Guzma; Mayagu .| Sun Germax 60, 000 300 1
Santog Francese Tonce . Coamo 20, 700 144 1
JeSUS DIz e e esnneciaiiiinn e ]eane do Yauco. 100, 000 H00 2
Hueienda Florida .............. ..., do. ----do. 160, 000 760 3
Isdro Sanjurjo.,. Mayaguez Mayagn 240, 000 1,680 2
Marigho Renovale: .. Ponee .......... .| Juana Dia 100, 000 T 2
Vilella, Hermanos S Aguadilla ..., ... Lares.... 60, 000 400 1
José Irizarrd ...... Ponee ...... .- A PONE e 200, 000 1,200 1
NoArabin o ooireeacem i e do.... N do.oliliiiinn #00, 000 5,200 2
Teresy, Bardeguesz fnmaeno. o Yabueod veseeeciiieiiaan. 36, 000 324 1
Buen, G, Velasquez. Ponce...... el Juang Dinge...eeoioa 120,000 720 1
Severinno Ramires. Muyaguez . Cabo Rojo ........ 50, 000 360 2
Gumersindo Lluel ..o e 09 e s , 000 136 1
Manuel G, Mufioz (xlmvumn. Cuyey Cemeraairmeaneac e 80, 000 40 1
M., Munitiz . .oerennn.. ....do N YN [ T 0, 000 480 1
Soc. Apricola “Tuna' ... ... . 0.,... ao. . o GUAYQAINN . ivernvinananass 260, 000 2,000 2
Alfredo Oristy -....... Mayaguez...... o] MAYREUCT vuvrns oo 180, 000 1,260 4
Balbino Rodriguez oo Aguadilla . ..., JoAguade L. oiiiiiiaal. 20, 000 140 1
Feo. Antonglorgi . Ponee ...ooiiann.. .. Yauco..... 150, 000 750 3
Mariang Sierra oo Aguadilla ...l ..o Aguadilla 066, 350 620 1
Viuda de Baitle . ..} Mayagues...... ... Mayaguez.... 48,700 340 1
. A Vendrell .| Ponee ........l. ...| Banta Isabel. . 50, 000 300 1
Tederico Gatel o Mayaguez...oo........ol. 100,000 700 2
J. Caloca. . Bayamon .1 Rio P1ed1as ...... 160, 000 1, 250 1
JUBN POreZ «.oovtemriecinnaras]ennns £ RN s s O 135 000 1,080 1
Ca, Azucarer: Humaca Y nbu(,ou, freerearareennaa, 115, 506 1,18H 1
B I AP SRR 8,837,200 | 25,809 [l 45
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The foregoing table shows that in 45 kilns 8,837,255
common 1)1‘1(‘1x‘-\ valued at $25,899, were pl()duced in
1902, or an average price of $6.75 per thousand. It is
not helieved, however, that this actually represents the
total number of hr 101;4 manufactured in one year in
Porto Rico; probably three times the above numnber
would more nearly approach a correct estimate. The
process employed ig u]'w,olutely and literally the hand
brocess, and consists in mixing the clay with water
in a wooden trough until the requisite consistency is
obtained.  The mass is then molded into bricks by hand,
the operator employing a wooden mold for that pur-
pose.  The erude bricks are afterwards placed in a brick
oven and haked, when they are ready for market.
Bricks made in Llu.\ manner are not-nearly so durable
as those manufactured in the United States Ly means
of approved modern machinery. Clay roofing tiles were
Q\L(‘llbl\'k‘]v manufactured in Porto Rico at one time,
bub since the introduction of cheap iron roohng have
entirely disappeared from use.

IIMESTONE,

With the exception of the fringe of flat lands lying
betwoeen the coast line and the mountainous formations
in the interior, the island of Porto Rico is practically
one vast limestone deposit.  Owing to its abundance
and nccessibility, and to the fact that its conversion
into the proper form for use in building and kin-
dred purposes requires no large outlay of capital, the
industries having to do with lime rock, while quite
numerous, are too scattered and unimportant to admit
of tho compilation of statistics on any elaborate scale.
It is by reason of the foregoing considerations, also,
that limestone and its products command no stable price
in Porto Rico. Owing to the propinquity of certain
(uarries to points at which the material is nceded, own-
ers of such quarries can at times find o market for lim-
ited quantities of the stone at prices ranging from 3 to
10 cents poer cubic meter.  In such cages, however, the
netual work of the extraction of the stone and its subse-
quent delivery to the place where required is generally
attended to by the purchaser of the stone rather than by
the owner of the quarry, and on account of the insig-
nificant value of the material no attempt is made to
keep an accurate record of the quantity used. By far
the most important item of expense in connection with
the use of the stone is that of transportation. The
following table of quarries adjacent to the principal
public highways already constructed or in course of con-
struction in Porto Rico, many of which are themselves
constructed of and upon limestone formations, will
serve to illustrate the bountifulness of the supply of
lime rock in the island. A list is given of the quarries
that have been opened up and from which limestone has
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been actually extracted. These quarries arc grouped
according to the highway near which they are located,

and their exact location is shown in the first column,
which gives the number of kilometers and meters with
the equivalent in miles and yards they are distant from
the town first mentioned after name of the road at the
head of the respective groupings:

Road from San Juan to Ponce.

LOCATION,
In kilome- Kind of stone. Owner,
tors ana | 14 wiles
meters. and yards.
Ll
7,700 4-1,881 | White Yimestone ......... D, Ubarry,
20, 300 12-1,080 | Blue limestone........... Public works.
25, 200 B Caleareons ..ooeenvenann.e Do.
206, 200 ... Py Larrosa,
54, 900 .| L. Rodriguez.
5, 800 .»| N. Nunez,
61,100 «.| J. Fernandez,
61, 400 .| B Fernandez.
47, 000 ..| Heraclio Mendoza.
78,200 ..| Publie works,
78. 200 ..| Grvino Rodrigues,
84, 000 ..| Publie works,
85,100 ..} — Taboada.
87,700 -| public works,
90.900 ..| Dona Paz, .
04, 200 ..| Domingo Emanuelli.
99, 500 .| Teodoro Santiago,
100, 300 Julio M, Larrauri,
104,100 Jorge Veluz,
105. 300 Pedro Quevedo.
106, 600 C. Caratini.
107, 6500 Do,
108,200 Remigio Matco,
111, 900 .. JosG Eshrl,
111,100 .| Julinn Plaza,
114,800 Sucesores Gallart.
120,100 | -74-1,108 Manuel Crigtinmn.
125. 400 77-1, 014 Sucesores Sexralles,
126, 600 78-1,171 ... Manuel Leon Parra.
126,100 78-G24 -l Joaquin Arce.
128,100 70-1, 062 Josd §, Valdes,
129,200 80-495 WhiLL and yellow lime- | José Usera.
stone.
Road from Catano o Vega Alta.
6. 900 P, Lavandero,
7.900 .o Al Bantos,
11,600 ..| A Acevedo,
11,900 ..| 8 Olive.
13,300 . :
14, 900 ..1 I Sanchez.
15,100 4. Perez,
15,100 -j N.Roman,
15,100 .| L La Cruz,
16, 500 8. Martinez
17,200 L Banchez,
20, 200 A, Echeveste,
23, 300 Mr, Miner.
23,700 Mr, Lothrop.
24,200 .| Mr. Stevens,
Road from Crguas to Humaeao. .
6,700 M. Portela,
7,200 .I I Echevarria.
9, 700 .1 T, Hernandez.
11. 500 .| R.Jimenez.
13. 200 .\ M, Mendesz,
14, 500 .| Sucesores Farnia,
14,700 .| Sucesores Rodrigues,
16, 000 .| C.Serrano,
117, 460 .} Bucesores Rodriguez.
19, 500 Julio Gay,
99, 800 .| 8, Rivera.
25, 400 .| T, Lopez,
25, G500 . Do.
28,100 .| Luis Celis,
28, 100 T, Arroyo.
42, 400 8. Roeafort.
84, 500 .| D.Carmona,
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Road from Rio Piedras to Fajardo.

zfoad Jfrom Cayey to Arroyo.

LOCATION, LOCATION,

In kitome-| 1 oo Kind of stone, Owner. In kilome- I 0 Kind of stone. Owner.
ters and A vard ters and T m1 es
meters, | "0¢ YRS, moters. | and yards.

2,200 1-646 Blue limestone ...c.....-. J, Gonzalez. 1.420 0‘1 553 Limestone.........c...... J in Ferndndez. '

2,700 1~1,193 | White limestone . .| Manuel Falu, 4.000 White limestone P(ilnb(%lilc works. e

8. 800 2086 |....- 315 I, L. Gémez, 5. 000 ..do Do.

5,000 3-188  |..... dn ........ E.Van Rhyn. 8, 000 Do.

5, 500 8-786 |o.. @0 ceinnuiiiins José Ubarry, 12, 000 . Do.

8,400 5-886 Bhw lxmeqtone... .| M. Pérez. 14, 800 | ¢.cruet.

%1.188 8—3,7279 ..... 1 ............ . %dc 117«1mlnig . gg. ggg F. Ortiz,

5, ~674 [eaans [i o fevraaseienias ..| Francisco Jimenez, 28, . ieipali
16,200 | 10117 |100 do.oooiln 7| Basitlo Phiciro, Guuyama municipality.
16, 600 10-684  }..... [ -| R.H,Delgado,

18. 300 11-663 Yellow limestone ........ Factoria Central.
: Road from Ponce to Adjuntas.
Road from Reyes Catolicos Bridge lo Corozal.
1, 500 01,640 José Irizarry.
2,300 1-765 White limestone ......... I, 8anchez, 2, 800 1—1,3)0 J uEliio g.z?}hf{rdon.
B0 | 1o ‘| Tomis
N R s ~1, 74 -1 Tomds Armstrong.
Road from Manati to Cicles. 8,300 2-89 Sucesores Chardon,

1,400 0-1,531 Wlntle limestone «.......| F.Calaf,

8, 9(1)8 {(t&l)‘sg Y gortes,
{ 0N . . . .
00| S Fernindez & Co. The statements in regard to limestone preceding the
ahove table apply with equal force to lime in its com-
mercial forms. Practically every farmer in the interior
8,700 | 2-628 .{ T.Tukench, of the island can, and does, produce lime in greater or )
B, 006 3-195 .| B, Cacho, se . . .
8.000 | 4-1,700 J. Cordero, less quantities, according to his needs, of which no
— account is kept. A canvass of such persons as could be
Comerio Roud. ascertained to be engaged in the sale of lime in any of
1100 | 01,208 | White limestone.. ........| . R, Carmona. its forms gave the results appearing in the following
2, 800 1-1,302 |..... A0 vrermaraanns «..] M, Ponton.

table:

Production of Uimestone: 1902,

" . CRUSHED STONE FOR
LIMESTONE QUARRIED, ROADMAKING,

LOCATION OF QUARRY,

For building purposes, | Stone burned into lime, Quantity— Conditton of trade in

Total 1901 compared with
NAME OF OWNER,
Quantity— Quantity— value. | 1902.
In In Value. !
'\Iummpnl val Val b b

Depariment, district, In In alue, | 1y In alue, || cubic | cubie
cubic | cubic enbie | cubie meters, yards,
meters,| yards. meters.| yards,

"l;qnims f\&[rmts_atrong Pon(cle .. 0 o) [T RN | RO SRR ORI SR SN R, 80 106 §60 $60 | About the same,
ietor Martino . ..

do....... . 30 39 $90 115 161 LT | R R PR 437 { In 1901 hetter than in

Franeisco Fiol .

Nareiso Manescau ... d PR RN [ F 33 43 L I [P | R R M 16 | In 1901, Ilourishing; in

1902, dull.

Josg B, Ortiz....cooo.ooooevidoneen oo,

Trujillo & M. Mercado. In 19201 better than in
1902,

Esteban de Leon . -~ - . . ces

José F, Valls..... . . reane Muech better in 1901,

Clavell Hermanos..... d Jdo. . . 1901 the same as 1902,

Ramén Ortiz Quintana d . Much better in 1902.

Jaime Bag Garela |

Esteban Qriiz..

Carlos Gilot ,....

Monserrate Ramo Not operated.

José Villa....
José Ortlz......
Sebastian Bausf .
Juan B, Cesareo ...

Not operated in 1901,
1901 the same as 1902,

Better in 1902.
Vilella 7, Hermanos. Quarried only 65 cubic
yards in 1901,

%n}ailllg)é'l‘orres TP R d0.e.n.... PN ', SO 50 Not Bpemted in 1901

roz I\Izwu wez ....| Tus Mmlna ...... .
F Bhitippt oo oo e o 1001 the same s 1902.
Marcos Orti Ponce ........ Juunu Diaz ..|.2000 Do.
Crigtino Biur6. ..........|.....do........\.....do.... veen 115
C.Dejardins..... Maya gucz Mmicno IO ST 1901 the same as 1902,
Nicanor Santonw ... ....[..... do........ PPN [ RN | I
José B. Dumont.......... Guayama..... Ca.yey R S 1901 the same as 1802,
Vi(ignte Vazquez Mar- [c.o..d0 cieicnns|ernna@0onannnss|onnnenonlon Do.

ez,

1 For flagging.
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Production of limestone: 1908—Continued.
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X . CRUSHED S8I0NE FOR
TLIMESTONT QUARRIED. HOADMAKING.
LOCATION OF QUARRY, \
Tor huilding purposes, | Stone burned intolime, Quantity—
NAME OF OWNER Total (’011(}311':“)“ of trade in
) ) Quantity— Quantily— value, 1802 compared. with
n n Value,
" Municipal - wbie | eubie
Department, Aistrict. n m | Value | g | Volue ntlgmi'q c}:m:
cubic | cubie cubie | cubic S yards,
meters,| yards, meters,| yards,
Tugenio Gémez ......... Bayamon..... BES 1030 LATCTCR 11 N | RN FRRIORN PRUPPON DURPIPROIN (RPRRpS PIPpMpptre | S £t N ) N PPN | FORR :
Juan Mollfulleda............. do .| Caroling......|\. &58 | Better in 1901,
Tladio Marguez..o.oeeedfeeans L1 74 S do........M. 3
Sobrinog de Ezquiaga ...|.....do S . [4 1 I, 100 | Not operated.
Juan Moreno Aviles..... Maynguez Aflaseo ....... e N | I O | e e | P 1901 t}w same as 1002,
J.Babater Rivera........ Guaynma.....| Salinas....... . [} Do,
Rafacel Diaz, . ..eeeneaaa. Ponce .o Yaueo........ . 30
Segundo Cagtillo........ Mayaguez ....| Mayeguez....||. 858 | 1901 hetter than 1902,
Odon Somonte .......... Guayamt. ... Caguas ....... 20 1 1901 the same ns 1902,
Jorge Bird Arias......... Humaeao..... Fajardo ...... 6l | Demand  very small;
H‘udu in 1902 ubhoug
10 same ay 1901,
Josg R, Fernandez,...... Guayama..... Caguaa ..o heeee oo oo, 80 jti5) 16 16 1 1901 the sume ay 1002,
Pablo Ubarri.. ... . Bayamon .| San Juan . 100 181 L5 SR PO 1, 650
Franeiseo Jimene? .- Carolina 72 4 a0 90
Santingo Colon... 200 262 160 150 | Better In 1908,
Bonifacio Oquend 150 196 db B [ 1901 ther snne ay 1002,
Ternando Salgado 140 183 43 42 Do.
Ruanon Millan 300 02 70 70 Do,
Julio N, Chardon . 10 1 25 ah Du,
Ulises Gareia Salgado ... 120 167 040 R0 Do,
Edunrdoe Valdivieso..... 100 181 30 a0 | Dull in 1002,
Segundo T, Fradera ... 8 25 T | e e | P
}f‘. A, \‘Yfmllldrvll ........... A rg HZ)L oL }\})Ul Totter “1"}" 1909,
Juan Valld..oovieeannnnn. A0 i 80 at operated In 1001,
?xﬂ‘(m%ner? Velrn, ......... [{tuni(}o .e 20 20 40 407 %\;J(ll t}m R ng 1902,
Federico Juarbe......... B L1 | [ PO 104 | Not operated in 1901,
Jogé Ubarrd. . cevnanuenns Bagnmon...,. Rio Pledras...|... 20 2 1 81 1901 tl‘m same a8 1002,
Jose Castello....o........ Mayaguez ....| CaboRojo ... fleveeyndieaans, vewnarnn 20 26 20 20
Guanien Centrale........ Tonco ........ YANCO o oveenna|| 5,800 1 7,004 | 5,500 500 (54 60O J| 14,500 § 6,886 | 4,600 | 10,500
[ UVY70) SRR SO ORI | 6,048 | 7,008 [26,09 | 8,74 | 4,806 | 5,414 || 10,215 | 18, 804 [211, 287 || 22,680

Whenever the demand is such as to make the produe-
tion of an oven of lime sufficiently lucrative the farmer
will prepare one and take it to the nearvest market. The
production of ‘lime in Porto Rico, therefore, is impor-
tant rather by reason of the large number of persons
engaged therein on a small scale than on account of
A certain amount of lime
is used by the sugar factories to clarify sirup. In
response to interrogatories as to quantity and cost of
the lime thus used at the more important factories in

commercial importance.

1 For railroad ballast,
2 Ineludes 15 eubic meters (20 eubie vards), valued nt 845, used for flagging.
3 Includes 4,600 cubie meters (5,886 eubie yards), valued at $4,600, used for railroad hallast,

above,

PHOSPHATE ROCK.

the course of a year, the owners stated that where the
lime was not to be had on their own premises it was
usually obtained from some neighboring deposit gratis.
The limestone formations may he divided into two
_classes, white and yellow.

There are also deposits,

few in numbeyr, of a blue limestone, somewhat resem-
bling granite formation, and of much harder composi-
tion than either the white or yellow varietics mentioned

i .
There are four phosphate rock mining claims regis- | of Porto Rico, none of which is being operated at

tered in the oflice of the Commissioner of the Interior

present, viz:

Registered mining claims of phosphate rock.

LOCATION OF MINE.

ARBA OF MINE—

NAME OF OWNER, Name of mine, . In hee 1 Clnss of mineral.
Department, Munieipal distriet. Ward. {}u]ces(‘ s,
Alfredo Collado..cvvavninnnnns TOPEUNA < v ceenmannans MOYAZULZ cvvveivnnsnn Cabo ROJO v evenennnnns Monte Grande........ [i} 16 i Phosphate rock.
Miguel Arzungn. .| Ln Confignza .|| Arecibo_ ..... - Manati.... ....| Las Boquillas.. .. 6 15 Do.
Jonquin de Alnrcon.. Trulmio .............. Aguadilla ... .| Isabela .. ....| Arenales Bajos i2 30 Do,
J.Banchez Valdes............. Joachin and 8an Jose.|| PORZe ceeeveieveenns, PONCE wverrvrnencanion]sressansoassranrnnnaneas 12 80 Do,
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There are other deposits of phosphate rock not registered, as shown in the following table, one

is elaimed produced 50 tons during the year 1902:

QUARRIES.

of which it

Unregistered mining claims of phosphate rock.

!

LOCATION OF MINE. TOT“’T‘(\}:Q"“ v N
i Value of
NAME OF OWNER. Address of owner, e — sales,
Department. Munieipal district, Ward. Produced. | Sold.
Domingo Emanuelli.......... Coamo. .voiueane Crevensaaes PONCE veveearnnnnnnes [4737:01 1< T Prlmarejo..e.aeeeneas 50 30 $105
M. Porruta Doria. ....... PR ) 4 T SRR | I do... JPonee coieeiiieiniaean Coja de Muertos. ., coufleveeerensans]onnensiadflocennnns.
Fausta Aponte.......... P 615131130 PRI | SO do.. JCoamo...ooiiiaill San lldefonso
Miguel Arzuaga......... .| Barcelonetn .. Arecibo dManati c.oeeeienaeenn. Las Boquillas
José Sanches Valdes.... .| Ponee ..... Ponee ... | Poneg ..ol Machuelo ...,
TFelipe AlAr0 covervrunnnnn., T8ADRIA . vvereenriirerananas Agnadilla .venniinaen. Isabelt o eeenennnnne.- Arenales Bajos

The insular government is the owner of the largest
kknown deposit of phosphate rock, which is situated in the
island of Caja de Muertos. This deposit was formerly
operated on an extensive scale and the product shipped
to Germany. It is idle at the present time, however,
pending action by the executive council of Porto Rico
upon a franchise to work the deposit, for which appli-
"cation has been made. In statistics previously compiled
on this subject, deposits of bat guano have been con-
fused with phosphate rock in consequence of such guano
being found upon rocks or in caves of a phosphatic
character. ' '

GRANITE.

It is not believed that any real granite is to be found
in Porto Rico. Two residents of the central section of

~

Mineral springs

‘not granite, as they allege.

the island claiming to have discovered granite on their
premises-gave the information that only 18 cubic meters

" (24 cubic yards) had been sold in the rough for curbing

purposes and 81 cubic meters (106 cubic yards) erushed
for roadmaking purposes. It is probable, however,
that the stone in question is of dioritic formation and

+
MINERAL SPRINGS,

There are four widely known mineral springs in
Porto Rico, the waters of which contain moedicinal
properties of no mean value. They are:

wn Porto Rieo.

LOCATION OF SPRING.
NAME OF OWNER. ROSM"“‘I’,‘* of IDataof report, Name of spring. | B Romurks,
owner, Depar Munieipal ,
partment, Qlsirict, Ward,
SUCeIION USCTR v evevvecrarionanenanenans Coamo..vvva. June 4,1908 | Coamo, Maria ....}| Ponee ........ Coamo........ San Ildefonso. | Used only as baths,

Virella U, Hermanos... AYTOYO voivinslonenn do....... Carmen, Dolores, .|| Guayama..... ATTOYO wavnnn. Algarroho ..., Do,

Guillermo . Orrach ... Caguas ..oooefenann do....... Floruxlc{o .............. do........ Caguas «.veenn Bairon........ Do,

Hueesion Ortiz.corevecevniorianinnnnans Ponce ........ May 22,1908 | Quintan......... Donee ........ Ponce .....ui Portugues ... Do,
The first-named spring is famous locally as a health | Fixed elements, per liter: ) arams,  Grains,
resort, there being a well-appointed hotel furnishing: flle elmt"b”fn;f’ acid. ... Tt 8 0{1):?26 (:‘ 20(.:02
. . . ‘ulphateof lime. ..o ioneiioiimean. N 312, 83067
accommodations for 110 guests. The waters are supplied SUpLATe OF fine 7 *,‘ 3128 “,f,’
¢ itors in the for £ hot 1 cold bail d Sulphate of soda . ..ooeii i 0.52531 8, 106568
’O.Vlb_l ors 1n ?e orm of hot and co aths and for Chloride of potagh ..o oiveiiniieaan.... 0.0003L  0.00478
drinking purposes, but have never been hottled, nor Chloride of soditm . ....oooeeieeoooo oo, 0.92054  3,40337
has any attempt been made to put them on the market. Silicate of'soda. ... ...oeiiiiii L 0.08127  1.25418
Tlle S ri]l 'S U fron’l a SOJ.IL red SftlldStOl’le. ‘Lt an alti_ N Gﬂ.l‘bi()llﬂ.te ()f H()(h‘/ ----------------------- ()~ 03503 O- 54058
pring - ‘ ) Ferrous carbonate ... ..o veeeoooneeanan.. 0.01114  0.17101

tude of 196.85 feet above sea level, with a temperature,
at point of exit, of 43° C. An analysis by Quintanilla
in 1891 gave:

Gases in solution, per liter of water at 0° C. temperature and 760

millimeters pressure:
Cubie cen- Cubic

. timeters. inches,
NICEBI . oo e, 18,740 0.84
L0537 W 1.761 011
Hydrogen sulphide. ... ooooiiioioiiinnn... 1,967 0.12

Traces of tannic, nitrie, and boric acids and bromine and lithia.

The Florencio springs ave not operated for the benefit
of the public. There isa private bath house used hy
the family of the proprietor and by other persons by
special permission. The waters have never been hot-
tled nor put on the market. - The proprietor states that
local physicians prescribe the waters for skin diseases
and stomach troubles, but that a scientific analysis has
never been made,
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The Quintana springs, near the town of Ponce, ave
also quite extensively known locally as possessing excel-
lent medicinal virtues.  The waters are administered in
the form of baths, but within recent months, owing to
the bad stato of the road leading to the haths and the
abandoned condition of the establishment itself, the
springs have ceased to be a public resort.  An analysis
made in San Juan in 1894 clagsifies the water as color-
less, odorless, transparent, salty, and somewhat bittor
in taste; no matter in suspension; density, 1.0057,

Grases in solution: (t?]giéti::l iﬁi‘l‘,’il
QZONC -t e e e 0.0191  0.0012
1053170 BN 0. 0100 0. 0006
Carbonicacid ... oo, 0.0025 0, 0002

Fixed clements, per liter: Grams. Grains.
Chloride of soditum - ... .o 0.519 8,000
Chloride of magnesia ..o . ... 0.016  0.231
Sulphateofsoda..cvee ool 0.123  1.808
Sulphate of potash ..o oo .. 0.021 0,324
Sulphate of Hme. oo onniinoe oo 0,081 1.250
Carbonate of 1me woeeeoeean oo, 0,122 1,883
Forrous carbonat o oo ove o onin i 0.012 0. 185
e RN 0,032 0,494
Organiemabtor . ..o oo e as 0.050 0.772

Traces of manganese and bromine.

The Arroyo springs are not operated by the proprie-
tors, who state that no trustworthy analysis of the
waters has as yot heen made.

Accompanying this report is a map showing approxi-
mately the location of mining elaims, salt deposits, and
mineral springs in Porto Rwo. Owing to the fact that
no scientitic trinngulation or survey of the island has
ever been made, it has been impossible to indicate on
the map with exactness the geographical position of
theso claims, It is helieved, however, that the general
purpose of showing the approxnmte location of the
mining depoqlts of Porto Rico is sufliciently well served.
The reason given above with respect to the want of
exactness in tho location of mining claims applies to
the houndaries separating municipalities ag well.

Every effort was made to obtain data .showmg the
number of persons omploy ed during the year in the
exploitation of the mineral resources of the island, For

obvious reasons such an effort could not meet with any
great degree of success.  As has been stated, in no case
were mines or quarries operated during the year'asa
continuons industrial enterprise. Even in respect to

‘determine more

such work as brickmaking, lime burning, or quarry-
ing, operations were of an intermittent character,  As
re l"Ll‘d\ quarrying, the rock was usually taken out by
tho contractors engaged upon road construction or
repuir in conneetion with their other work,  No amount
of resenvel, therefore, would have permitted a definite
statement either of the total output or of the number
of persons employed.  The best that can be done is to
make a rongh estimate, based upon the general informa-
tion secured, in obtaining the data for the report of the
probable average number of persons that may be said
to have gained a livelihood in some capacity in connec-
tion with the exploitation of the mineral resources of
the island.

In respect to the extraction of precious metals, a fair
estimate would put the average number of men con-
stantly employed daring the year in exploitation work
for gold mines and the laying out of claims and similar
work at twenty-Hve. ’I‘hh‘ty additional men were prob-
ably omployod in placer mining, chiefly in the Corozal
distriet. D\plmtutlon and. field work in connection
with copper mines probably did not engage more than
ten men., About one hundred and fifty men may be
said to have been constantly employed in the operation
of salt mines. Brickmaking probably gave employ-
ment to an cquivalent of two hundred men working all
the year, Estimating from the amount of limestone
extracted for the purpose of roadmaking and repaivs
and for hurning, an exceedingly rough approximation
would 1)1&0(, the amount of labor expended in limestone
quarrying operations at five hundred men. As only
50 tons of phosphate rock were mined during 1902,
probably not more than two or three men had constant
employment during the year, '

That Porto Rico possesses mineral resources that
will e of great value to the island in future years there
can be no doubt. In their utilization the stage as yet
has only been reached where efforts are being made to
exactly their character and extent.
Authorization for water rights and concessions of
various characters are being constantly sought of the
ingular government, and it is certain that when another
investigation along the lines of the present one is made
the phase of industrial exploitation in respect to a num-
ber of minerals will have been definitely entered upon.
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