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"THE ILOCOS NORTE MANGANESE DEPOSITS AND ESPECIALLY THE SIEC

GROUP OF THE ILOCOS MANGANESE MINING COMPANY IOCATED IN THE

COMMONWEALTH OF THE PHILIPPINES"™ by NORMAN JOHN ERICSON.

The property of the Ilocos Mengenese Mining Compeny,
loceted at Sitio Siec, Berrio of Burgos, Province of Ilocos
Norte, Islend of Luzon, Commonwe2lth of the Philippines wes
cerefully exeémined by the author. The time consumed in making
this exeamination in the field weés twenty one days - from July
12, 1936 to August 2, 1936, The original report was ﬁritten
primerily for evalustion purposes for the Insular Treesurer
of the Commonwealth of the Philippines. The author has author-
ity to meke such repofts in the Commonwezlth of the Philippines
due to the fect that he 1is licensed as a mining engineer and i
geologist under the laws of the Commonweelth by exeamination.
His license number is No. 79 which is on record 2t the Buresu
of Mines, Commonwezlth of the Philippines, 8t the Bureau of
Science Building located in Menile,

Since the originél report was written primerily for
evaluetion purposes the following factors were téeken &s of
primery importance: first, to show the character and size of

the property; second, to show the then present development of

the property; third, to give &s accurate @ valuation &s possible
to the property, consonant with the amount of development work
accomplished subject to the known economic velue of mengénese
andits accompenying gengue minerels in the United Stetes merkets;
foﬁrth, to show the net ﬁrofit to the investors in the enter-

prise after mining costs, milling costs, trensportetion end
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overhead expenses, etec., have been deducted; fifth, to show
the importance of the Philippine Islands to the United Stetes
due to the strategic value of its mengenese depesits.,

All obtainable information bearing on the enterprise
has been carefully weighed &nd assigned to its proper place
in this report, with the idea of obtaining as close.an EpPProx-
imation to faect as is consistent with the available deta.

The present tendency .of the Philippine Government is
to give encoureagement to the development of worthwhile enter-
prises., Particular encouragement is given those financed by
locel capitael, the producks of which mey be exported to the
United Stetes merkets on & non-competitive besis with like
products (such &s suger cene) of the Philippines.. In other
words products which are not grown, produced or manufectured
to any great extent,in continental United Stetes. Substitutes
such &as sugar beets not being taken into eccount. Due to
this reasoning which admittedly is controversial in neture,
the Commonwealth of the Philippines have built & good third
class road, some, seven kilometers long, from the Port of
Diriqui to the.mines at Siec &t no.cost to the mines.

CONCLUSIONS AND RECOMMENDATIONS

This property &t the time of exsmination in 1936
showed promise of becoming & mejor menganese producer in the
Philippine Islesnds. Actual procedure &long the lines.sugeested

in,the original report have brought this property into being

as an. 8ctual mengenese,producer. .which is now- supplying mengenese
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to the United States at a good profit to the stockholders.
The following points are given 2s some of the reasons for the
success of the property:

There is a tariff of $11.,50 U, S. Cy. per long ton
which foreign manganese has to pay in order to enter the markets
of the United States. Philippine mangenese is exempted ‘from
the payment of this tariff. This more than peys the ocean
freight charges to Atlantic ports, which is sporoximetely $5.00
U. S« Cy. per long ton.

The greéde of mengenese accepteble to the steel pro-
ducers is 35% metallic meéngsnese or better, with 3% or less of
silice and less than 0.30% phosphorus. The majority of the
mangsnese ores of the Philippines, especially in the section
under discussion, comes within these limits, In the particular
cése of the deposits condidered we find the following;

1. Average grede of commereial washed ore = 39.95% metallic

menganese,

2., 108,024 tons of positive crude ore developed, grede given -,

only as weshed ore in No. 3, since meeningless in unweshed ore.
3. 51,570 tons of weshed ore of 39.95% metellic mengenese,

4. Rebio washed ore to crude ore = 47,427 tons to 108,024 tons
or: 43.90%. (Note: Not 51,570 tons es deductioms were mede for
ore alreedy weshed end in stock piles).

O+ Totel net profit on present proven w:shed ore aecording to
2. triel: shipment is P12.00 per long ton. For this report P10.00

per long ton net profit wes taken as the base, giving a total

net profit:for 51,570 tons of weshed ore as P515,700.00.
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The following points were.recommended and leter
carried out with eratifying results: _

l. .This property should be system2tically sampled as there
ere many arees upon which no test pits were sunk, Much more
commerciel ore should be proven when this. is done.

2. A modern weshing plent should be erected in order thet
2, cleaner product cén be shipped to the markets.

3. - Hand methods of mining will be cheaper &t the present
time then either power. shovels or,drag lines, The cheracter
of the deposit does not lend itself readily to mechaniecal
methods of mining.

4, Widening end surfacing of the rogd to Diriqui is recom-
mended at the present time rather than the erection of an
aerial tremway.

HISTORY OF THE PROPERTY

In 1906, Mr. F, D. Burdetter (en experienced miner
agcording, to reports) of the Ilocos Mining Compeny, hed done
some work at Punte Negre which is @pproximztely eight kilometers
in & pnortherly direction from Siec., No record of. their product-
ion cén be found, In 1916, the property at Siee wes put_ into
production and shipped 3000, tons of unwashed mesnganese ore
valued at, P30,000 to Japén. (All -monetary units in. this.paper
unless stated otherwise will be in. Philippine pesos, the con-
version fector. to United States Curreney is two to ome,., _This

is kept gt. this fector by the treessury of the United Stetes.)

In 1918, 650 tons of unweshed ore velued at P900 was mined
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at Siee, but there are no records to show that this ore wes
ever disposed of, Traces of these early mining operations
can still be seen, As far as is known, no further work was
attempted on these properties until the Ilocos Manganese
Mining Company acquired the Siec and Punta Negre Groups by
purchase, Details of this acquisition will sppear lester in
this paper.
LOCATION AND ACCESSIBILITY

As per the request of the sponsors of this exem-
inetion the Siec Group only was investigerted. Therefore
all dete given will refer to thet group zlone and not to
the Punta Negre Group of menganese claims,

The Siec Group mey be reached by & newly construct-
ed third class roed from Davile on the Manila North Road to
the mines &t Siec, a distence of 6.7 kilometers, Three
tenths of a kilometer from Davila south on the Mesnile North
Road is the Port of Dirigui of which more informetion will
be given 1ater in this section, The road to Siec from
Devale is a provincial underteking put in primerily to =id
the mines &t Siec. However it was later extended 2nother
seven kilometers to the sitio of Agege where the mines get
meny of their common laborers. The roed has no bed gredes
and but few curves &nd is met2lled with crushed limestone

glving it an a2ll weather surfecing. It is being used by two

ton trucks during all weather, excluding typhoons only,
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In case of heevy traffic it would be best to meke this a
one wey roed with telephone contrel &t. each- end of the road.
Weshed ore.from Siec has been heuled over. this rosd for P1,50
per ton.

bDevela is, &s steted above, on the Menile North
Rogd end is some 500 kilometers from Menila, The Manila
North-Roed is.oil surfeced -2long its entire distence and
excellent bus service exists between these points,

A foreshore lease No.:1768 has been grented the
Ilocos Mangenese Mining Company &t Diriqui Inlet and a
sufficient area is available for a weshing or beneficisting
plent end: ore storage &t this point.‘ See sketoh!map of
Diriqui Inlet in appendéx, WEtér rights amounting to 100
liters per second were apﬁlied for from the Insulsr Govern-
ment 2nd grented.

Diriqui Inlet, latitude 18° 27t'«N,, 120° 34! E,,
affords & .good enchorage for smﬁll creft during the north-
east monsoons  The basin is about 300 meters in diameter
énd is.sheltered from 2ll winds-except those from the south-
west, Soundings are between'twelve end four fethoms, the
four fathom sounding being less thén 260 meters from shore.
A dock cen be erected at a sma2ll cost 2t this péfnt.

Dyriqui Inlet is 4,3 kilometers from the mine at
Siec by airline., At a relatively smell cost & cébleway

cén be constfucted from mine to harbor, this will cut trans-

portation costs to & minimum if 2 large tonnsge is handled.
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DESCRTIPTION OF THE PROPERTY

The property consists of twenty legally loczted
lode claims of approximetely nine hecteres ecch (300 meters
by 300 meters square - no extraleteral rights in the Philippines).
These cleims are situteted et sitio Siec, berrio of Burgos;
Province of Ilocos Norte, Island of Luzon in the Commonwezlth
of the Philippines. AXl 2re regulérly registered with the
provincial recorder 2t Iao2g, Ilocos Norte, These cleims
with their loc=téps and the d=tes of recording &re, to wit:
1. TEe Gattersn Lode Claim, Jan, BE, 19?4

20, " Al@bema

2. Enrile " B g ¥

3 . " Iﬁng‘? ngﬂn " " 3 n L "

4, " Cabasgan " R " = (L. Quintero
5. " Leémery - o o " by (M. Velasco
8, . Bomeris. | EL el il N o g (B. 5. Gerado
Po5 SNETSuente " il mlas s ” (F. . Rafferty
8. " Santo Tom#ds" R aias i i R

9. " " "Balayan " il = »

lo L " mtac ”n " g n " n

11, " 'Salsome ’ y = - ”

i2, " Nueva Era " » : - n "

15 . " mdcc " " 5 " n "

14 < n 'v’i ntar " ”n ’ n " "

15 = " San Pa blo " " y ” " "
16 2 " Texas n " $ " " "

VAN e it soate (S AW GERE, w1 W
18. " Colorede . * .7 . #  n_  m

19. " Nevads SRS JIERLE TP 0,

n ”n £ " 1t "

Assessment wark amounting to P200 ennuelly per clsim
hes been kept up and affidevits fire filed to this effect with
the mining recorder of Llocos Norte &t laoag. These claims
were sold by M. Velasco, L. Quintero 2nd B. S. Gerado, &ll of

Ilocos Norte, through the power of attorney held by J. J. Raffer=-

ty, . of Siec, Burgos, Ilocos Norte, to Alfonso Z. Sy Cip, of
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129 "Juan Luns, Menila, s per deed of szle registered August
6, 1934°6t ;the Mining Recorder®s Yffice et laocag; Ilocos Norte
ag full purchese priee had been'paid.

A corporation wes then formed by Alfonso Z. Sy Cip
¢alled .the Ilocos Mangsnese Mining Compeny of 129 Juen Luna,
Manileg Philippines, Said compeny being registered with the
Insular Treésurer, He allowing shéares to the par wvalue of
P200,000 for the purpose of developing the property at Siec.

No notice of conflict 'has been filed nor any other
notice filed 'as to any irregularity as to the legal rights of
the claim owners to the above described property.

The Grawfus Mining Compa2ny of Manile, Philippines is

being orgenized in order to purchase the Siec group.of twenty |
lode cleims from the Ilocos-Mangenese Mining Company for: the ‘
sum of P810,000, ' Payment to be mede in common stock of the |
new company £t par, The Grawfus Mining Company is to be esp= - ? |
italized at" Pl,500,000. | . |

PREVIOUS REPORTS ON THE SIEC GRQUP

The only available publiec report on the property

known to the writer is that written by Enrique Ostrea, assiss-

tant metallurgist of the Division of Mines, Department of
Agriculture and Commerce, dated June 22, 1934, Other reports
have been made by privately engaged éngineers for their prin-
cipels, copies of which ere unavéilsble,

An investigation was made of' the proverty by J. W.

Karsten, of 129 Juen Lun&, Manila, Philippines, for the purpose
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&L of determining the kind of equipment needed for the beneficiation

4 of the ore; this report is dzted December 31, 1935, but.as

the gentleman is not a mining engineer or geologist, it is
felt that it would be superflous to include it in the present
report.

TOPOGRAPHY

There are no good topogrephical maps of the Siec
Group. These will be very necessary in order to be able.to
plan intelligently the future cyecle of mining operstions,

The topography from Diriqui Inlet to the mine prop-
erty consists of about three kilometers of coastel plain
rising greduelly to & limestone ridge averaeging epproximately
300 meters above se& level, thence into Siec Valley, Siec
Velley is itself a rolling country with some abrupt hills of

limestone. . Limestone outerops are numerous on the hills.,

Siec Creek flows at the bottom of & symnclinal formation running

south-westward through the c¢laims and then lost in an under-
8round. chennel which is epproximstely one kilometer long,

discherging finally into the Diriqui Réver near the outlet

of the underground channel. Small flats of differend elevations

are & feeture of the topogrephy and are importent &s they .con-
tain residual mengenese, most of which casn be commercislly
recovered, Disposal of weste and teilings will be & problem

&s there are no good sites aveailable, Back filling seems to

be the best solution of this problem at present.
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GEQILOGY

As one leeves the cosstal plain and sterts tewsards
the mengenese deposits of the Ilocos. Menggnese Mining: Compeny
at Siec, one immedistely meets moderstely high hills of lime-
stone, the eonfiguretion. of which shows thet they must hawve
been ¢liffs in the old shore line. ;This limestone generslly
shows solution cevities &nd sometimes mengenese nodules. . The
road goes over these limestone hills into. the camp at Siec
where the residual méngenese dep®sits are found, Under; this
limestone &t Siee is found & layer of sedimentery mangenese
between one foot, eénd four foot thick., Below this sedimentary
mengenese is found & soft célcareous sandstone.  Along the
creek at Siec where the deposits &re loezted, the structure
is definitely synclinal, The ridge of hills behind Siee is
2l1so made up of this limestone.

Below the limestone is found.& layer of sedimentery
mengenese between one end four feet thick £2s mentioned ebove,
This leyer. of.sedimentery or le&custrine manganese mey or mey
not be:ore end has not been considered as ore in this paper.
In pleces it eould probeably be mined wheee the percentage of
metallic mengenese is high, but where. it is Jlow it could not
be. beneficiated profitably. - Below this mengénese is a soft

cgleareous séndstone; this sandstone, the manganese layer

snd the limestone will be conformable on each other,  The
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limestone in meny pléces contains nodules of mé&nganese which
were probebly formed after the deposition of the limestone
with the aid of carbonate or sulphete weters, The original
meénganese which geve rise to these nodules mey have been
the layer of mengenese below the limestone., At any rate the
present ore of ménganese is residual, mede up of nodules of
mengenese mixed with elay and resting just below the suffece
to & depth of three to %€n: feet. This has naturelly eccum-
uleted in the depressions, but & gréat desl of it hss 2 lso
remeined &s residu2l deposits on the hillsides efter the
erosion and solution of the limestone. Much of this ore can
be washed to produce & clean or® of about 42% metallic man-
geénese, Some of the ore on the hillsides being mixed with
limestone grevel will have to be picked by band. The size
of the mangenese nodules very between one eight of an inch
up to four inches in dieameter and occasionally much greater.
The average size would be about one helf inch in diameter,
a good size to work with and wash,

WATER SUPPLY

In Siec Valley there is sufficient water to run
2,100 ton beneficiating plant for about six months of the
year., During the other six months there is to be found

Just sufficient weter for domestic purposes. The Diriqui

River could be tapped by a six to eight kilometer pipe
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1ine but is not feasible &s prior weter rights heve been
given to the farmers. The outstending possibility is to
erect the weshing plent st Diriqui Inlet. In order to
seve weter it will be possible to treat the ore ®ith sea
water fn the first steges of treatment thence giving a
fipnel wesh with fresh weter from Dirigui River. There
has been given to the Ilocos Mangenese Mining Company the
right to use 100 liters of water per second from Diriqui
River which would be sufficient for the final wesh,

The possibility of constructing dems to trep
the flood waters of the reiny secson wes investigeted at
Siec. This was found to be impresctical &s the cheracter
of the ground precludes this possibility. The weter im-

pounded behind dems would sink into a2nd through the porous

TIMBEER SUPPLY |

The property of the Ilocos Mengenese Mining Company
at Siec 4s but sparsely wooded, This is no drawback, however,

since very little tim®er will be needed for mining purposes.

Private concessionaires would supply at a reesonable price,
forty peses per thousend board feet, all of the timber that

would be necessary of whatever grade of wood that would be

required.
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CLINMATE

The elimate in this seetionvis mild,elesr and

‘healthy, being kept @0 by the sea winds which heve & ‘¢lear
sweep ofer the srea, «'Rainfall is 'moderate during the

entire year, Two to hh®ee times 'a year rarely more, s

_ typhoon will hit thids spot. 'These typhoons lest from two

deys to three weeks‘and during the period of their durstion

=] f{,

it is practically impossible to do any work. Roeds will
be closed by slides during these periods &nd oftentimes
biidges will be swept awey. The Insular Government keeps
men constantly &t work during these typhoons in order to
try to keep the roads ‘open.

A1l in all, the eclimate =t Siec ¢an ‘be beaten

by mo other in the Philippines. The Baguio districet not

'excepted.

LABOR

Common lebor is plentiful in the surrounding
berrios &nd is of the best filipino quelity., 4As the work
at Siec consists oprincipally of open 'stripping operetions,
no specielized laborers nor underground miners will be
needed.

Weges for common lebor averages eighty: centevos

a dey.. Mood quarters éere provided &nd there: is ‘@n infirmary

run by. the Company &t Siec.
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WLIYPOWER

Hydro-electric power is out of the question in this

ldistriet. Steam power would not be precticel due to the

Wel cost of fuel &nd the ecarcity of weter during the dry seesons.

'8 This leaves power by internal combustion engines as the

" best solution, Diesel engines &s noted later in this paper

Jwould probably be:used.

FEMINING AND MILLING PROCEDURE AS PRACTICED AT PRESENT

s

3 bottom of the box and sluiced by water. Here most of the
S slimes ere eliminsted, The concentrates are then taken to

il the screen end by shovels where fresh water is applied and

Mining is done at present by hand labor in open

d pits using picks, shovels 2nd wheelbarrows only, As the

i cost of lebor is low and the class of labor here above the

sverage, the material ms mined very cheeply.

The ore is hemd sorted end then weshed in boxes which
consistof units three meters by one meter in eres &nd with
sides three tenths of & meter high. At the heed end of these
units &n eight mesh screen is placed over which the weésh

weter flows. The materialto be washed is first dumped in the

>1 the ore scrubbed. From here the ore is taken to a stock pile

as & finished product. A faily clean concentreate is obteined

in this menner. The chief objection to this method is its

slowness., Only & helf ton per men shift cen be trested end
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consequently & greater milling cost obteins than would be 4
. amet with by using mechdnicel equipment,
| Transportation isby means of wheelbarrows from
'the excaveted areas to the weshing plants and from the
washing pleénts to the stock piles, From the stock piles
two-ton aubo trucks teke the finished products to the
shipping point &t Diriqui. At Dirigui the msterisl is
loeded into "c2scos™ or lighters and thence into oceen
going freighters.
 VALUATTON
At Siec the meterial to be sempled consisted of
a surfece layer of residual mangeénese eilmbedded in & ferrous
clay formetion, varying from a few centimeters to several
meters in thickness, Underlying the meterial to be sampled i
is found & layer of calcareous sandstone. The material to ?
be sémpled is very consistent in its uniformity over smell B
arees, therefore it was decmed sufficient to teke ssmples |
at the meximum points of consistency which veried from twenty

to forty meters, As there were innumbreble test trenches #nd

pits on the property it wes deemed adviseble to use’' them
for sampling where possible, thereby s:cving new:exceveétions
for test pits., As these trenches and pits were put in,in

| orde# to facilitete mining rether then seémpling they were

|
Q
=
o

found to be irregulardy loceted. This gave odd sheped blocks
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of ore; however, &s the blocks Were small they were deemed
sufficient. Outerops of limestone were omitted from the
calculetions.
The assey plen showed the loestion of the semnle
points together with the ore blocks delinested by these

sample pits, The area, tonnége of crude ore, tonnege of

washed ore end per cent of recoverable metsllic mengenese

wes shown for eéch block on the plen, The plan included

"with this péper does not show all of this but does give an

outline of the mmnganese areas which were sampled.

As assaying the unweshed ore would give no results
which could be used for estimating the economic velue of the
ground it was found necessary to reduce esch semple @nd block
to recoverable weshed ore. This was done &s follows:

l, Sample cut the depth of deposit &nd measured;
2. Channel of 0.20 X 0.25 meters for esch sample;
3+ Volume computed of unweshed semple in plece;
4, Unwzshed sample weighed;

5. Semple weshed end dried to former moisture content |

and weighed;
6. Assay seample cut by coning and quertering from washed
sample ;
7. Retlo of resoverable weshed ore computed for each test;
8. Weighted average assay computed for esch ore block;

9. Weighted average tonnage computed for esch ore block; | |
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10, Gross value of ore block determined by letest

meéngenese. quoteétiens;

11,  Costs of following computed (&t 10,000 tons of crude

ore per.month): development, mining, weshing, trens-
portation from Siec to Dirigqui, loading to ships,
ocesn freigh to Atlantic coast ports of the United

Statess

12. - Net. profit determined.

INVENTORY. OF; BUILDINGS AND EQUIPMENT

The following invemtory ef:-buildings 2nd ecuipment

wes found.to be correct:

10

o N = S SO o

t"l—‘l—'ml—‘

gress houses for laborers (with wooden floor)

greass. bodege or warehouse

gress hospital (with wood floor)

assey office of wood construction

powder magezine (strong meterials to comply with the law)
company house (wood construction - two stories; first
floor office, bodegé and kitchen, second ¥loor, living
quarters for staff)

water system for company house.

Approximete velue of the . sbove = P4,000,00

Other items of equipment include:

Anvil, steel, 100 1b.
pipe threading sets
axe, 4 1b.

axe, & lb,.

bars, wrecking
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13 bers, crow
1l cutter, pipe, No. 2
200 kilos, steel, drill
1 hammer, riveting
1 hemmer, b21l peon
1 hemmer, cross pin
34 hemmers, 8 1b,
& hetchets
38 hoes
4 wrenches, pipe 14", 18", 24"
2 wrenches, monkey
116 picks, Rs; R.
48 picks, drift
13 picks, geologists
- 81 rekes
an. 4 bundles, rope, Manila
1 pr: shears, 'tin
176 shovels,short handled
18 wheel ‘barrows
200 empty 5 gal,., tins
35 screens; wire, 8 mesh
55 pens, Gelvanized Iron

1 complete set laboratory epperstus 2nd equipment

1l Abney hend level, drafting instruments,
rods, tepes, &nd triengles.

RECORD' OF TRIAY SHIPMENT

level &and stzdies

A ‘triel shipment wes mede to Prenk Sermel Co., &t

Harrisburg, Pe., 'in October 1935 és follows:

1,168,800 1b. méngénese ore
161,879 1b, moisture @ 13.85%
0

1,006,921 1b. ectuel ore

42 .,427% metallic mengenése &t 29¢ & unit = "§12
Less ellowance eccount low Mn end high Si02 1
1,006,921 1bs. @ or 457.69 lTonm tons

Less 1/2 cost of sempling eédd analysis
Amount ‘paid to Ilocos Mangenese Mining Co.

.3038 per long ton.

.00 oy
11.3038 = §5,081,.27
40,00
$5,041.27

Arnelysis“as'per Andrew S. ‘McCreéath & Son, 236-242

Liberty Street, Harrisburg, Pa., Oct. 28,1985,
@ 212° F, moisturée = 13.850%
Conteined dried at 212° F. Metallic Mn,
Sio2
Phosphorous
Costs of this shipment per ton = P10

mining, weshing, shipping to Menile, overhead,

freight wes p2id by buyer)

42,427%

7.525%"

0.036%
.55 (total costs,

ete, Ocesn
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Page nineteen
Tot=zl recovered per - ton'= P22.61, This less Pl0.55

gives a net profit per ton of P12,06 or $6.03 U. S. Cy.

P MINING AND MILLING PROCEDURE "AS ‘RECOMMENDED

Hand labor, because of its cheapness and because of

| ‘the cheracter of the oredeposits (broad and shallow with little

or no overburden), is the most ‘economical method of mining

' this deposit, Power shovels, drag lines, or other mechenicel

methods would not be satisfectory except in a2 few isolated

instznces. The initial investment for such ecquipment would

" not be warrented et this time, 2t leest until more is known

of the deposit, The ore bodies should be worked from the
velleys &nd flets up to the top of the hills in 2 systematic
menner, A central point would have to ®e decided upon for
the convergence of &ll ore mined so thet trensportetion to
Diriqui could be simplified. Auto trucks will be used %o
Diriqui until such time @s the quantity of ore handled war-
rents the installation of a double track aerial tremline,
This tremline would be 4.3 kilometers long and would not

exceed P100,000 installed ecost. This is recommended rether

then suto trucks if the unwashed ore is heuled to Dirioui - |
since the dzily wvolume to be handled would be zpproximetely

250 tons per day for & 100 ton concentrsting plant situeted

at Diriqui. At present, however, suto trucks s2re used &s

the road is of sufficient width end grade to sllow such use,

A Tew places in the road would have to be widened far heeyy
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traffie., The road is seven kilometers from mine to porte.

Locel transportation a2t the mine eould be 2ccomplish-
ed by berrows to bins and by twewheeled wagons (type used
for pouring concrete aggregetes) to the centrel ore pile.
This will eliminete the purchssing of mine eczrs e&nd steel
reil, Trecks would be unsetisfzctory.es. they would heve to
be constently shifted in order to keep up with -mining operetions,

A mechenicel log weashing plant is recommended &nd
should be installed &t Diriqui in order to be &assured of water
et@a 1l seesons, The fodlowing equipment is recommended for
mining end milling purposes. Costs have bsen acquired through
verious firms in Menile and are cleose enough for estimétion
purposes.,

New Supplies &nd Equipment Needed for Mining &t Siec

(This 1list was mede out after teking into eonsidersation equip-

ment e2lreedy on the property)

150 Picks with handles ==cecrammmmm et e e e = —— 13 260 .00

150 shovels with héndles --—scccemcmcrcccmcnnccm——— 216,00

20 2 wheeled dump wegons (concrete type) =-—-==w--= 2,000,00

Lumber: for treck ways, 5000 bd+ fti =c—ccmmne-- 200,00
Lumber for receiving bunkers 20' x 10' x 16°',

3500 bd, ft. -==w===- e —e——————— 210.00

Herdwere for séme, bolts &nd BAilS =~—er—meee--= 165.00

1 portable forge &nd 1 = 100 1lb,. &8nvil ~=eec------ 40.00

2 seltey: forge tools seek cemmmmse e cmem —c—acaaec e - 62.00

1 surveying transit ---cccmmcccccccccc e e 750.00

P~ 4,103.00
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W  Optional Aerial Cablewey:

Menila Mechinery & Supply Co., bld =----==---- P39,980.00

_ 15% customs QULY =~wcmrcccmccec e mc e 6,000.00

8 Arrastre Ch8rges ==e=ceeccrmccccccccccorccaceea 600.00
] 40 wooden towers, 32' e&bove ground, complete
1 with splice bars, bolts, washers, 160

CU., yde CONCTrele =memmecmccccc e cmccccc e 12,400.00

® 140 cu. yd. concrete for ceble stations --------- 3,640,00

Tension wts. 2nd DOXES =—===-eem—eememe e 960.00

g Iransportation to site of towers ---ec-meec-we-- 1,740,.00

Erection of tewers, stetions & cableways ---- 19,800.00

L Topographicel survey and pleans, 1:1000 ==-==- 2,700.00

G+ Is roofing over stations and roof girders- 2,400.00

PS0,220.00

Supervision, etc.,; 1l0% =m=-eecccmcccme e e 9,022.00

£ ~$99,242.00

8 Weashing Stetion a2t Diriqui:

i Lumber for ore bin 20! x 20' X 26' =e------wa P 600,00
1l Double log weasher with motor -—--eeccacccce--- %,200,00
) 1 Dewatering screen =-=-—meeme-—mmm e 1,200.00
1 Vibreting sereen with motor --—==--ceceeceea—- 2,400.00
i 1 Sorting belt 30' x 16" with motor ----------- 2,000.00
1l Weter telk, 5000 gel., cepacity =e-emecmec—aeco-a 1,000,00
!/ 2 2" centrifugél pumps with motors -------=---- %,000.00
i 1 100 H.P. Diesel with generator set, switch -

) boerd, etCs ===memecem e e e 20,000.00
Scaffolding ~-=-=---=—=———mcmem e ee e 2 3,000.00
5 Concrete foundsztions for motors & diedels --- 480,00
Housing for equipment —=mecmeccccmccccacccaaua- 4,800.00

i Transportation of machinery, material & equip.
I from Manila to Diriqul --emecemccecccccccccnaaaa 4,500.00
| P46,180.00
Supervision, etce, l0% ==c=mccmeccameccecccancn—— 4,618,00
Grand totel, less CEDLlEWAY mwurccmccmmcccmmmcoem—- P54,901,00

Grand totel; plus CEbleWay wemrewccccmercrcence-—x P154,143,.00
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Mining end Milling Costs per month, estimated.,

Totel cost mechinery & ewuipment, less aerial

tram = P54,901.00 @ 10% interest =----wem-- P 5490,10
5%- amortization on P54,901.00 -==cssm-cesscmax 2745 .05
Crude o0il, 6 tons @ P50,00 émemrucccccmcccacaaa 300.00
Lub, 0il for Dies@l -=-commmcamcmmcncc e 95.00
Iub., 0il for m8chinery -—=-cececcccccccacncaaao 40,00
Grease, elC, m=~mmscmca e 80.00
2 mechanics @ P40,00 mcsmmecccmmcc e 80.00
1 helper @ P30,00 =wmecmmemm s e e 30.00
2 blecksmiths @P45.00 =—=cmmmmec e e cca—- 90.00
200 laborers &t Siec @ P20,80 ==eececccmceaaaa 4160,00
10 laborers et weshing plent @ P20.80 ~w===-=-- 208,00
10 .leborers &t picking teble @ Pl5.60 =<sc-nca= 156,00
Materials: steel for picks, iron, coke, ete, = 200,00
Repairs: screens, etc, semmecmcmcmccccmc oo 300.00
A@ministretion and overhe8d —---=--coee—eoeo—o 2000.00
Totzl monthly cost memmcmccccmccmccccn e FI5,§VI.I5

To deliver 10,000 tons crude ore per month of 26
days or 4977 tons washed ore, There is 49.77% weshed ore
to crude ore: The cost per ton of washed ore ready for
shipment at Diriqul is therefore P3.21,

Hence Mining and milling costs = P3.21
Trans. to Dirigui = 1,50
Trans. to Manllae = 1,50
Total cost per ton = P6.2o1s

There @preno wharfage fees to pay and the ocesn
freight is paid by consignee &s the protective tarfff is
figured to more than offset this item,

The average grede of commercial ore is 38.24%.

The U. S. quotation per long ton = 26¢,or 52¢ Philippine cur-
rency. (Prices et date of writing originel report).

Hence there is P19.88 per long ton actual payment, less P6.21
gives a net profit (excluding texes and depletion)oof P13.67

per long ton., In order to cover contigencies the figure rof

P10.00 per long ton net profit has been used in this paper,
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Page twenty three
GENERAT. DATA CONCERNING MANGANESE

The following classification of mengenese ores
has been iadopted by the United ‘Stetes Buresu of.-Mines:
"Metellurgicelségrade ores, under whieh have been classified
menganese ores conteéining 35% or more of menganese - used
in ‘the menufacture of iron and steel, . .ferruginous menganese
ores contzining-10 te 35% of manganese; mengsniferous iron
ore cont2ining 5 te 10% of menganese, &nd menganiferous zine
residuum; (2) bettery ore;: (3) fluxing ores;-under which
are clagsified-ores that may contain a few ounces.of silver
and sare rich enough in mangenese to -meke . them valuable chief-
lysfor fluxing.purposes-in:nonferrous smelters; end (4) mis-
cellaneous ores; under which are classified the ores shipped
to brick menufecturers, glass makers; end menufacturers.of
mangenese: chemicals,”

Analysis of foreign mangenese ores consumed in the:United Stetes

Source of ore ' Mengenese: ' Iron ' Siliea ' Alumina . ' Phosphorus
Philippines ' 42,4%% T 3.00%' 7.52% ! T 0.096%
Gold Coast t L 46,768% Y . 6.22%"- B,15%. ', 4.,10% .' .0.,14.%
India ' 50,51% * 6.22%' B8.28% ' 1.83% ' 0.09 %
Brazil 1. 48.70% ' 4,40%' - 4460% 1 .2.95%: .1 0.12. %
Chile ' 48,70% ' 0.73%' 9.40% ' 1.69% ' 0.008%
Russia ', 29.19% -~ 110:64%" 7.856%: 1. 1:57%.-1. 0.22 %

As can be seen & bove the Philippine manganese ores
compere favorably with those.of obther; countries: from which
the Unibed Stetes buys . its mangenese, - Mengenese; is: found
in meny places in the Philippines and although-not-all eof it
is a5 good as that under -diseussion in this paper, stiil

meny of thedeposits could be developed and. their products

sold at a profit in the United Stetes and other world merkets,
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The menganese ore imported for consumption in the
United Stetes-amounted to 583,501 long tons conteining 189,256
tons of mengenese and valued at $4,208,769 in 1935 compared
with 341,339 tons conte&ining 165,840 tons of meéngenese &nd
velued at §$3,529,182 in 1934, Of the total ore imported for
consumption in 1935, 39.9% was from the U.S.S.R. (Russia),
24,.8% from the Gold Coest, 14.8% from India, 11.5% from
Cube and 8% from Brazil. These imports were mede in spite
of the faet that these countries pay a high tarrif in order
to get their ménganese into the United States. In cése of
& world ecrisis' mény of these sources of méngsnese would
be closed to the United Stetes, hence the importence of
developing the mengenese deposits of the Commonweslth of
the Philippines.

It is therefore the opinion of the writer that
the Government of the United States would do well to in-~
vestigete the mengsnese situtetion in the Philippines
and at'the same time to look into the chromite deposits
of the seme country. Chromite hé&s not béen included within

the scope of this péper bub it is nevertheless under devel-

opment in these Iklends and many likely deposits have been
found.

In view of'whet is known of the Philippine
mining industry, it would not be amiss for the United

Staetes to extend @2id. and encouragement to these growing

Philippine minerel industries.




APPENDIX TT,

Tonnage and Eveluation Summary,

P _ Tonnage
y Block 'Sample ' % Mn ' Tonnage ' Corrected tonnagefMetel.. Mn
I ¢ 1% CdSgge 18 ! 185 t 79,29
" 1 : ' ' '
| I3 ¢ A0 JsEaie g v 562 v 132,89
" i TpohetButae Y489 8 459 t' 180.66
1 T T T 1
. ITI - voouLen" ! 78 - 78 v 305,138
3 t 54 ' S0 ! 146 T 146 y 51.83
9 R ' 36,69 ° 354 s 235 " 132,99k
r .- - ' 34,02 394 e 394 vo134,04
v Y A ' 37.41 * 423 . 422 e 157.87
xS 1 59,48 * 630 Y 630 v 246.8%
v ' 26 ' 38.43 255 g 259 : 98,00
' 25 ' 38,18 ° g 97 v BYL0S
i ' T ' t 1
IV vo41 t 38.06 842 Y 842 v 357.50
. ' 40 ' 39.06 762 3 765 298,03
v 42 ' 41,34 594 ’ 595 v 245.56
i - - t o607 ? 254 : 2355 : 85.47
209 ' 57.14 ° 750 3 749 v 278,18
b t ' T ' ]
v Y g f4uey ) 338 ¢ 337 ¥ 152.96
i) Y ks ' 46,58 ' 1128 . 1128 ' 525.42
¥ s ' 41,20 ' 800 7 800 ¥ 329.60
' 74 T 3979 ¢ 387 : 387 ¥ 115,25
il r 34,92 ° 186 g 186 ¥ 64.95
it b t 3706 779 X 778 v 299,98
o w0 ' 27.88 ! 781 - 783 r 218,30
ot ) ' 34,40 ° 696 . 695 r 289.08
. ¢ ' 46,02 ' 1095 & 1094 v 503.46
o v S r 39,62 ° 370 § 370 v 146.59
AR ' 44,27 ' 1422 . 1421 ¥ 629.08
% ¢ 87 fi5.66° &F 471 v 216.47
¥ 89 ' 43,91 308 . 308 v 135.24
it 98 r 38482 ! 569 . 569 r 189,59
r 99 ' 24,62 ' 836 ' 835 ¥ 205.98
104 o 68 r 32,09 ° 552 4 352 % A12.96
¢ %1 " 42,69 ' 565 - 565 T 241.20
3 : 0% ' 40,90 ' 372 t 372 ' 152.15
f 64 L Eais 176 g 176 ' 14.40
¥ %68 ' 42:22 ! 541 4 541 ' 238.41
' 6% £ 30«81 700 ! 700 v 246,47
g8 L Ao ' 45,93 * 390 . 387 v 168,46
- ' 435,91 ! 156 y 156 ' 68,50
= i . t 41.53 ' 521 ¥ 921 't 215,33
1. 98 ' 34,46 ° 631 $ 631 ' 217.44 5
L v 89 ' 45,14 ¢ 387 3 387 ' 174,69




Tonnege

Block 'Szmple ' % Mn ' Tonnege ' Corrected tonnage'Met=l., Mn.
V' 5298 v e73Rl * 84 % 84 by 31:26
107 (eont)® 192 * 28,07 ' 179 ! 179 t Y503:26
. 98 Y 28,456 ! 189 ’ 188 ! 83.49
118 t 188 ' 42,83 1 362 X 362 ' ¥55404
L ' 194 ' 48,27 1 126 - 125 s 60 .34
Yan9i '.46,30 * 156 ' 156 ' 72.23
9D ' 43,09 ! 310 ' 310 v 1535.58
| L] | t L}
VI (nt 2860k YidBg08' 'l v7Rg. I# 729 ' 306,33
It Lr=0d ' 39,14 ' 516 1 316 v, 189,68
LR + 4353890 287 J 287 15°103.00
v 82 V54,09 124 x 124 X 42.25
Yo 87 ¥ 84,28 129 : 129 . 44,22
1 1 | T T
ViI R B L " 43.02 * 209 2 209 ¥ 89.91
t 138 ' 42,66 ' 267 $ 267 ' 113.80
' 136 LN S 1 342 y D42 v 141.45
e o Y 9Sach 794 1 794 v 256,94
3 t t t ( )
=
VIITI ' 143 ' 36.74 481 x 481 L AP
| | 4 1 : -
IX 't 142 ' 37,55 ! 974 ’ 973 LA 75 A
1 t 1 T
X N158- v 42,65 *; 760 ! 761 ' 370,45
1 323 % 54,98 1 ' '
1 1 4 L 4 1
XTI % Yol 4 SRS t) 6ot 661 ' 246,75
' 122 t34,91 ') ' '
1 ] : 3 1
BLE - 186+ 3 S99 S ogis . 0 213 ' 79,64
t T 1 L 1
XIII % 109 ~* 4BJ93 v 1238 t 1227 539,02 |
* 108 ' 28,66 ' 1191 ! 1192 v 341,34 |
r 318 ' 4]1.38 ! 775 y 775 Y 520,706
t 109 1iST..96 ' AIDS d 1194 ' 453.24
v 1L7 v el se9 ¥ 708 . 710 t 225.00
' 114 oA 1 £ - S 430 : 439 ' 164,84
vt 1156 t 404,17 * 206 g 206 : 82,75
v 118 ' 34,43 ! 335 s 335 ' 115.24
I T 1  § t
XIV LI T v 54,28 ¢ 238 ' 238 i (4”1 )
L |t 't 38,03 ! 161 ' 161 : 61.23
135 vt 47,95 ! 121 ' 121 } 58.00
v 134 '44,18 * 335 ; 354 ' 147.56
T | T , L
XV YIea - Maghise 488 A 458 ' 207.75
v 108 © *B7.00 ' 338 ? 337 ' 125,03
t 104 t 34,68 1 244 . 244 ¥ 84,62




Tonneage

Bloxk 'Semple ' % Mn ' Tonnage ' Corrected Tonnage*Metal. Mn,

;s ?
XVI ' 100 t 38,17 ') 908 ' 905 r 328,61
t 99 t 34,46 ') t t
(2) t 139 ¥ 40.56 * 834 ' 834 vt 538,27
(b) ' 140 ' 40,09 * 3310 $ 2310 r 1526,98
Totel tonn8ges ===-=emccemccccca—c= 42,90§ 16,457.50

I

P

B: (&) Stock piles at Siec.
(b) Stoeck piles at Diriqui Inlet.

o' m

This gives 2 proven tonnege of mangénese ore after
being washed of 42,909 metric tons a2t &n 2verage grede of
%8.24% metellic mengenese, This figure will not check with
thet given in Appendix I since here some mangamese ore of
less than 35% metellic mengenese was included since it would
heve to be mined in order to obtain the higher grasde ore

surrounding it,
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