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The ISconoiaic Development o f  Minas de Matahacibre 5

Shis discussion doss not attempt to  oonsldsr the tsohnioal phases 

o f  any o f  the operations except in a very general way, but views the 

economical resu lts obtained therefrom. D etails o f  the mining, ven tilation , 

drainage, haulage, m etallurgy, power plant, and transportation systems are 

in terestin g , but are not emphasized herein.

Minas de Metaharabre, a* A ., a Cuban Corporation, owns and ope re tee 

copper mines on the north coast o f  Cuba, in the Province o f  Plnar del Rio.

The town o f  Matahambre la  located s ix  miles back from the coast. Transporta­

tion  is  e ffected  by means o f  an aeria l tramway from Matahaabre to  Santa Lucia, 

the seaport. liatahanbre has a population o f  3,000 people, and here are 

loo a tad the mines, concentrating plant, shops, warehouses, and main o f f ic e . 

Santa Lucia has a population o f  500 people and here axe located the power 

plant, tramway term inal, coneentrute bins, docks,and shipping equipment.

The Company operates a steamship under time charter, which makes 

a round tr ip  each month between Santa Lucia and Carteret, New Jersey, 

transporting concentrates to  the pi o f  the United Ututas Metals Refining 

Company, at C arteret, New Jersey, and returning with a cargo o f freight and 

general supplies fo r  the mine.

During the year 1928, Minas de liutahambre mined 309,021 tons o f  

ore and shipped to  the sm elter, 80,362 tons o f concentrates and high grade 

ore from which were recovered 38,940,970 pounds o f refined copper.



1‘ inas So tfatahambre commenced operations in 1912 and has op© rat ad 

steadily  since that tim e. In 1921, Hie American fe ta l Company, L td ., 

sc (paired an in terest in  the property and took over the management. Later, 

The American fe ta l Company, Ltd. purchased the m ajority o f  the stock .

A program o f  construction and improvement was started in  Tone, 1922 and 

has continued u n til the present time.

In Tune, 1922 i t  was realized that production could not be 

Increased to  the extent warranted by developments without a considerable 

capital expenditure. Although new levels in the nine continued to  develop 

sa tis fh e torlly , it  was not economical to  develop more than three years ore 

reserve ahead. In 1922 the ore reserves were su fficien t fo r  two years, 

fhe anount o f  development work was gradually increased fran fiOO feet monthly 

to 2400 feet monthly, and the ore reserves were steadily  increased and how 

a three years reserve is  maintained.

Matnhanbre is  the only mine with extensive workings in the province 

so there has been no guide to  indicate p o ss ib ilitie s  in depth. Studies and 

favorable reports regarding extensions laterally and in  depth have been made 

by eminent geo log ists, but regardless o f  same, the company adopted a p olicy  

confining cap ita l expenditures fo r  improvements to those in sta llation s which 

promised to  return the oapltal invested within from two to three years.

This has worked out sa tis fa cto r ily . Necessary construction has, o f course, 

been completed as rapidly as p ossib le .
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The equipment In operation in  1932 permitted a production o f  from 

17,000 to  18,000 tons Monthly. No department capacity could be increased 

without a sim ilar increase in  the equipment capacity in every other depart- 

cen t. Therefore, i t  was decided to  improve the power plant and transporta­

tion  system f i r s t .  This work wee started in  1923 and completed in  1924. I t  

was then important and possible to  increase the capacity o f  the mine, the m ill, 

and concent rating plant. To increase the capacity o f  the mine i t  was necessary 

. to improve ven tila tion , increase development work, change from hoisting ore in 

cure on cages, to  skip hoistin g and to in sta ll e le ctric  locomotives and 

additional oars. V entilation raises to  the surface were driven, doors were 

in sta lled  is  various d r ifts  and crosscuts on a ll the levels to  regulate the 

T a ir  currents. Three main exhaust fans o f  suitable capacity were placed in

j  serv ioe . A new compressor o f  adequate capacity fo r  several years was in sta lled , 

£i development work was increased) ore passes and aldp pockets were cut on fiv e  

le v e ls , and e le c tr ic  locom otives and additional ears were put in service on the 

various le v e ls .

While th is work was progressing, a new fine crushing plant was 

in sta lled , consisting o f  a fin e crusher, r o lls , and vibrating screens. This 

0 new crushing plant reduced the s ize  o f  the ba ll m ill feed from two inches to 

t three-eighths inches and thereby increased the capacity o f the m ill from 

000 tone per day to  1200 tone per day. This work was carried on without 

■a interrupting regular operations and wae completed by the end o f  1926.



By th is  time, Kntahanbre *aa able to  mine at the rate o f  30,000 

tons monthly, except that a suitable aeons o f  f i l l in g  atopes ha<l not bean 

developed. F ill was obtained from surface glory holes and transferred 

through raises and crosscuts by hand training to  the atopec. This 

surface f i l l  is  dec on posed shale, the consistency o f  zed cla y . In transfer 

to  the stopes i t  bee ones wet and stick y . It is  d iffic u lt  and expensive 

to  handle and generally unsatisfactory. I t  was not possible to  obtain 

more than su ffic ien t to f i l l  the stopes on a production o f  18,000 tons o f  

ore monthly and since »11 o f  the stopes must be f i lle d , production was 

lim ited to  th is  tonnage.

It was decided to  experiment with m ill ta ilin gs tor f i l l .  Hand 

pumps, a bowl c la s s if ie r , to  ramore the co llo id s , and rubber lined pipe 

from the c la s s ifie r  to  the various levels and stopes were in sta lled . The 

system works sa tis fa cto r ily , the sand packs hard In the stopes, and the 

water drains out In a few ninutea. The uaa o f  surface f i l l  was abandoned, 

and in 192? tSatohanbre commenced production on a 30,000 ton monthly basis.

Additional labor had gradually been employed by the mine u n til a 

condition arose where the housing fa c u lt ie s  in the teen were inadequate, 

furthermore, many o f  the old wooden houses were badly in need o f  repair, 

rmd boom were barely habitable. During the past three yeare, dwellings 

fo r  two hundred fam ilies have bean erected.

The town has been equipped with a water system, using a chlorine 

purifying apparatus, sewemge system, ligh t and power system, and tvro 

new schools have been b u ilt .



During the period o f  expansion, it  naturally was desirous 

to  e ffe ct  evory economy possible and liatahaabre decided to  go into 

the shipping business, to the extent o f engaging a suitable ship under.V>-
time charter to  transport concent ret os and ore from its  port to the 

w a ite r  and to return with freigh t and general supplies required in the 

business. P rior to th is  tin e , various shipping companies had sent 

ships to the port when necessary and the cargoes had been shipped on a

per ton ba sis, is  tm * I

Operating an ore ship on tine charter works vary sa tis fa cto rily  

and a substantial saving by th is method had been made.

In addition to  the saving effected  in concentrate freight charges, 

i t  has a lso  been possib le to  have general cargoes o f  freight purchased in 

the United States delivered alongside the vessel at the smelter dock and 

shipped d irect to the nine port instead o f  v ia  Havana. Ocean fre ig it  

charges from Havana to  the nine port are p ractica lly  the same ns ocean 

freigh t C m  hew York t o  Havana.

By Qovoxmaental Decree, the a ins port at Santa nucia was 

established, and is  one o f the few ports in Cuba permitting the entry 

o f  explosives.

In order to  give a d e a re r  perception o f  tiatahaabre operations, 

a b r ie f description  o f  the property and various departments is  necessary.
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®ie or© occurs along fractured zones In shale,

i x& Be* 1 «&&#*,
K ... >.» . • . w ...
These fractures

cut across the shale bedding planes both in  strike and d ip . The nine 

con sists o f  two section s, namely, Mateharabre and Itaisefior. The ilatahambre

ore is  chaloopyrlte in  shale, and the ffclsefior ore Is ohalcopyrite and iron 

POT r ite  in shale. The No, 1 shaft, which is  the main hoisting shaft, has 

been sunk to  the 19th le v e l, which is  1600 feet below the co lla r . The 

bulk o f  the ore hoisted is  from the 12th and 13th le v e ls . The lev e ls  at 

present are being spaced 150 feet apart. The punping equipment is  at

th is  shaft, and the amount o f  water handled amounts to 075 gt lion s per minute. 

Ore is  hoisted from p ra ctica lly  every le v e l, but there are skip pockets on 

fiv e  lev e ls  only, the ore being transferred free a ll other levels to  these 

pockets through ora passes,

' The ore zone haa been explored for  a length o f  2500 fe e t . The 

largest ore body opened has a length o f  600 feet and a width o f  30 fe e t . 

Fourteen d ifferen t ore bod las are being mined along th is zone.
fj *

The tonnages o f  mineable ore varies on d ifferen t le v e ls . The 

greatest amount blocked out on any one level is  about 460,000 tons, ’

P ra ctica lly  a ll stoplng is  o f  the fla t back cut and f i l l  system, 

and stopes are o lose ly  f i l le d  with w ill ta ilin g s .

The ore has a dip o f  42 °. Other forms o f  atoning have been 

tried  but were not successfu l. Timber in used whenever necessary. 

P illa rs  aro removed by square settin g .
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Crushing, M illing and Concentration

The coarse and fine crushing plant is  located at No. 1 sh a ft. 

The ore is  here reduced from 12" size  to  3 /6  inch, and is  discharged 

into a 2,000 ton bottaa discharge storage b in . From th is bin the 

ore la  transported to  the m ill and concentrating plant bins by aerial 

tramway. The bins at the m ill hare a capacity o f  2,000 terns and feed 

d irect to  the coarse m ills . By coarse and fine grinding in stages, 

the ore particles are reduced so that about 15% remains on 48 mesh and 

17% on 66 mesh.

In concentration, tables and flota tion s were formerly used, 

but due to  recent changes in chemicals employed, i t  has been possible to  

discard the tables and concentration is  now a ll flo ta tio n . Extraction 

has been improved, and concentrates now average 30% copper and ta ilin gs 

average .18% copper. In view o f  the fact that the ore is  ohalcopyrite, 

th is grade o f  concentrate is  rather remarkable.

Transportation to  Seaport

The concentrates are discharged from tho fi lte r s  with about 

8% m oisture, on to  a oomreyor belt and thenoo to  a tramway terminal bln. 

This tramway Is  aeria l and 30,000 feet lon g . It connects with terminal 

bins o f  10,000 tons capacity at the seaport o f  Santa U icia. These bins 

are fla t  bottom and equipped with overhead bridge crane and clamshell 

buckets. The bin is  constructed at the edge o f  the harbor canal. 

Lightera are towed to  the front o f  the bins and loaded with concentrates 

by the crane.



Ocean greijjxt

A 5,000 ten steamer makes regular runs between the port o f  Santa 

Luoia and C arteret, Hew Jersey. The ligh ters , loaded with ore,are towed 

out to  the ship by tugs belonging to the company and the concentrates are 

loaded in to the ship by moans o f clamshell buckets operated by the sh ip 's 

boosts and winches.

f i*  •* 1,13* _,t, n> v  Power Plant

The power plant is  looated at Santa Luo la . Yard space is

provided fo r  7,000 tons o f  co a l, bandied by an e le ctric  locaaotive crane 

and the £Uel o i l  tanks have a capacity o f  400,000 gtOlons. The boilers 

axe equipped to  burn either coal or o i l  ae the market va ries. The plant 

is  equipped with coal pulverizers and was the fir s t  in Cuba to use 

pulverized co a l.

The power plant has in sta lled  £000 b o ile r  horsepower aad 4000 

kilow atts in  steam turbines and generators. The power plant generates 

1,400,000 kilowatt hours monthly at a cost o f  per K.W.H.

when construction on th is new plant was started, power was 

costing 3.5d per K.WUl. Lost o f  the old equipment has been discarded. 

The new plant has e ffected  a saving o f  2.7^ per £.W«K.

The power ie  transmitted at 11,000 v o lts  over a transmission 

lin e  30,000 feet long to  tatafrembre, whore i t  is  stepped down to suitable 

voltages and transmitted to  the various departments. During the 

construction o f  the new power plant, the main transmission lin e  was 

rewired to  carry the present load .
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Shipping gqulgneat

At the port o f  Santa i*ucia, iSatahambre maintains one a team tug, 

and two tugs equipped with internal combustion engines; twelve ligh ters, 

with a to ta l capacity o f  1500 tons, a bucket dredge and email dry dock. 

About 6000 tana o f  cargo are handled each month,

3EBBSSZ. ^  Goafewteet**.

fith the exception o f  plana for raining at greater depths, a 

abaft fo r  which ia  now being sunk, the orig in al construction program ia  

pructicu lly  completed* - para?* *

The construction completed, new in sta lla tion s, and operating 

improvements made, together with results obtained therefrom are detailed

below:

Power Plant

8000 Horsepower B oiler Capeclty Installed

3000 K.W, Steam Turbine and Generator Capacity Installed

Coal Pulverizing Plant "

New Six Mile Transmission Line "

T wtnsportat ion

Six Mile Aerial Trasaray -  Capeclty SO tons per hour *

Terminal Hina — Capacity 10,000 tons

Operation o f  Ocean Freighters on Time Charter.

Crushing, v iilin g , and Concentrating Plant v '

Secondary Crusher Balls and Vibrating Screens Installed 
in  Crushing Plant.

fea waft

6  ̂ soj?



Change in  Reagents In F lotation Plant.

Change from Combination Gravity Concentration and 
Flotation to  AH Flotation in Concentrator.

MINS

MOO On bio Fbot Compressor In sta lled .

Additional P rillin g  Equipment "

5 .5  Ton 3feipe *

E lectric Underground Haulage ”

Additional Training Equipment "

Oeneral

Changed from 10 Hoar Day to  8 Hour Day. Average day*a 
pay o f  a ll  employees increased 20$.

Living Quarters fo r  200 Families Constructed.

fe e  He* Scboolhouses Constructed.

Town Water System with F ilters and Chlorine Pumping 
Equipment In sta lled .

- + L** S
Tbwn Lighting and Telephone System Installed 

Town Sewage System *

The resu lts obtained from these improvements are as follow s:

Tons Mined and Treated Increased 72$

Total Costs Per Ton (exclusive o f  development and prospecting) 
reduced 30$.

Grade o f  Concentrates Increased free 259* to  50$ Copper.
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Tailing loss  reduced from .2555 to  .18$ Copper.

Present Average Recovery o f  Copper Content effected 
in Concentration Plant -  96.36$

During the period from June 1922 to January 1929, 
approximately $1,500,000 have been spent on 
Construction and Improvements.

Total combined economies affected based on 1928 tonnage
amount to over #2.00 per ton, or about #750,000 per year.

No e ffic ien cy  campaign has been attempted, other than to  engage 

competent executives and to  maintain a democratic community. Mistakes 

have been made, but the general policy  has been successful.

The Board o f  Directors has been active in it s  support and unanimous 

in approval o f  a l l  changes made.

The organization is  as follows:

Board o f  Directors

Otto Sussman 
Claudio Q. Mendoza 
Cesar Salaya 
D. D. Homer 
Ernesto Romagosa 
Fernando Mendoza 
Jose S. Gorrin

President 
Vice President 
Vice President 
Treasurer

Secretary and Attorney

D. D. Homer - General Manager
R. H. Cromwell • * r Asst. General Manager
G. H. Applegate - Chief Accountant
E. B. Butts - Mine Superintendent
J . w. Barker - Asst. Mine Superintendent
G. L. Richert - Chief Engineer
W. s . Holdrum Master Mechanic
J. G e Johnson - Power Plant Superintendent
E. F. Bradley - Chief Electrician
R. A. Landells - Port Superintendent
H. L. Brown m m Consulting Engineer
A. Kallmeyer - Comptroller


