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INTRCDUCTION

The Higuerazes district, in the State of Cozh-
uila, Hexico, is 1ittle known even in Mexico; and it is
pfobably safe to say that not one out of evéry hundred
engineers in the United States haz even heard of it. This
is easily accounted for by the fact that the district is
amall and relatively unimporiant economizally. Alsc, a3
ore becomes more accustomed to think of mines, such as
some of the biz conner deposits, with productions running
‘into thousands of tons dalily, there is a tendency to pass
over the small ones, giving thiem only a passing thought,
if that. Though there have been, and still are, mnauy
mines with productions of only a hundred or sc tons per
day which are giving larger returns on their investments
than are some of thé lavyer producers.

The Higueras district has not produced more
than a million and a half tons of ore; but when we con-
sider that there are only four mines in the district; that
most of this tonnage has comes from two of them; and that
the average grade of the ore was nc lower than 25% lead
and 250 grams silver, we are apt to respect it more in
snite of it=s @ize.

From the viewpoint of the miner, however,

there ars some things in the distriet which ars of much
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greater interest than vrofits. Among theze the most im-
portant is the evclution of the system of aining from
what it was in the early days of the camp, when thare
were the large high-grade orebodiss to be mined, to the
present system which is in use in mining the low-grade
remains of the mines. This »noint alcne would bz excuse
enough for another paver to be adlzad to the already long
list of "Mining ﬁethods".

The camp ia relatively young. That is to say it
was not worked by the Aziecs or Spanish Congusrors; and
there is little romance connected with it in the way of
fabulously richh bonanzes. Lhe first ors was aired about
1902, production reached its peak about 1918; and has
been steadlly declining since, until at present the camp
is almost abandoned.

The only two producing mines at the moment are
Paloma, and Cabrillas; and they have always been the lar-
gest producers., Tor this resason, and because the writer
ia more familiar with them, these two will furnish most
of the material for the discussion of the district. WIx-
cent for mechanical eguipment however, they are quite
representative of the whole canp.

Higueras is located 3 kilometers from the main

line of the Laredo - Mexico City railroad, about seventy-
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Tive Milometers from lonBerrzy, Nuevo Lecn; and thirsty-
five kilometers from Sai%illo, the cavital of the 3tate
of Cozhuila. The ores are all shiwoed to Montervey for
This proximity to the wsrket, as well as the

fact that there is a wlenitiful sunnly of sheap naitive

g
decid-

[¢)

timher in the hills back of the camp have b2z th
ing factors in @llowing the profitable extraction of the

low-grade ores in the last seven years,

GITOLOGY
In the Paloma and Caibrillas nines there ire sone

raglogiceal phencomens which are admittedly more 1if-

2yl

]
fat}
0O

ficult of sclution than any in the other sixteen mines
which are scattered all over ¥Wsxico, and owned by the
operating Company. Partly becauss the writer does not
understand these phenouena hiaself; and also vecause a
detallled discussion of the zeology iz not warrantsd here
only the general features will be given.

The Higuerss district is in a branch range of the
Sierra Madre Criental; and as far as stratigraphy is con-
cerned the ore-bearing horizons are the same as those of
most of the silver-lead limestone replacement deposiis of
Northern Mexico. At Higusras the rock of the ore hori-
zon is called dolomite; and though it is not a true dol-

cmite it carries from 157 to 23% Mg0. In the majority
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Figure 1., Geologzic Column

of the camps of Northern Mexico the sarme ore horizon is

called fossil limestone; the in many cases there is an

appreciable amount of g0 present.

In age the rocks of Higueras bheldng to the Lower

Cretaceous series. The ore-bearing formations are »nro-

bably in the Wdwards member which is rnear ithe base of

what is known as the Tamasownc limestone. This includes
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the Washita and Fredricksbury groups. Tigure 1. shoﬁs
this sectibn of the pgeologic column. No ignsous rocks
have been found in the district.

The mineralized area is about three kilometers
long by oue wide; the longer side striking ¥ 7¢° ®E. In
the western 3/4 of the camp the bveds have been feolded
to form an almost perfact anticline, with the axis hav-
ing the strike Jjust mentioned. The central part has
been eroded away so that at the wes{ end of the Baloma
mine a cross section is exnosed at the surface, This
is showyn in the ohotograpn, Tisure 2. The red lines
cutline the folded dolomite. fMhe brown lines indicate

where the overlying lime has been eroded away.

Firure 2., Paloma anticline as seen at surface




All of the Xnuwn mineralization in the Pualoma mine
(as well as that in the Higueras mine, which is at the
axtreme west end of the district) occurs in the north
1imb of the anticline; and has had a vertical extent of
marginal ore of 250 meters; though the lower 70 moters
were zinc ore. |

The ore occurs in what is known as the upper dol-
omite which is from 4C to 70 meters thick., About 175
meters below this in the geologic column is what is call
ed the lower dolomite, this being only from 2 to 10 mts.
thick, It has no known importance as an ore horizon.

At the east end of the camp is the Cabrillas mine;
and here the ove has been found only in the south limb-
of the anticline. This section of the district, howevery
reprasents a shear zone; and there is so much complicated
faulting in it that there is no certainty as to just what
has taken place.

In the upper part of the anticline the bheds have a
dip of approximately 60®, which graduvally flattens until
in the lower part, where the zinc bvodies were found, the
dip is only about 30°.

The zonal theovry of deposition and subsequent al-
teration is borne out nicely at Higueras, there being

three distinet and well defined zones of mineralization.
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In the upnoer one we have the wich oxidiz2d lead ores,
carrying only a small amount of zinc. Imnediately be-
loew *this there i3 a zone of rich oxidized zinec ore; and
lower still is a zone of iron and zinc, and in places
copper, all as unaltered sulphides,

Although there have been mined many large bodies
of 40% zinc ore, this metal has Lsen relatively unimpor-
tant in the district; and we are mostly concerned with
the lead.

In the zone of high lead ore the dclomite has
teen almost conpletely renlaced for a distance vertical-
1y of about 180 meters. This has vesultsed in tremendous
bodies of iron oxides in which are scattered the concen-
trated bodies of marginal lead ores like plums in a pud-
ding. Though the lead bodies are not always a8 well def
ined as are the pluns in the pudding; nor so regular in
size. It is immossible to find a samnls of the iron ox-
ides which will not assay at least 19 or 27 lead; and
there are several large areas which will run 7% to 8%;
but since this is not marginal ore todzy they are not

classed a8 nrebodies.

BXPLORATICN

From what has just been said about the occur-

rence of the ore in the replaced dolomite it can readily
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be imagined thit exploration in the iron bodies is rel-
atively simple and fairly cheap. The iron is soft and
drifting can be done with a pick; only an ocassional
shot is nezded to loosen the ground. The principal item
of cost is timber. The ground will never stand for any'
length of time; and in places is so0 lcos2 and heavy thi
spiling becomes necessary. The finding of ore by this
means of exploration is simple because there is usually
some indication to follow: & stringer of ore, or one of
several varietiex of the iron which are indicative of
ore in the vicinity. And Arifting or raising in this
soft material has another advantage which is being used
today: the muck from advances is used for fill. This
will be spoken of again when we come to stoping.

In the early days of the camp this kind of ex-
ploration was not done as extensively as it is today;
but it would not be fair to the operators of those days
to criticize them for not having done more of it, It
simply was not necessary then. They had the heérts of
all éhe;best orebodies to mine; and in them more ore
than they could take out.

Exploration in the unreplaced dolomite is costly
apd slow., Drifting in it can be done much cheaper by

hand than with machines; and there is not a great desal
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of difference in speedf Due to the tough and vuggy
character of the rock, de2p holes are not feasable;
and it is almeat impossible to shoot a complete round
of holes and get 2 good break. Holes are seldon out
in more than a meter; and it has been found that 60%
gelatin dynanite gives the bast results.

The diamond drill has been used some in the dis-
trict; but to little adwvantage. Practically all of the
sulnhide bodies found on the lower levels of the mines
have been blocked out amd sampled by the core drill; dbut
these were known nct to be of commercial grade, so the
information secured can only be claésed as academic; and
no credit should be given to the drill for it. The
writer knows of not a single orebody that has been found
with @ diamond drill in the district. |

If the data collected by the drill could be depen-
ded on; and if it were properly recordad, there could be
much valuable geological information correlated. But with
native drill runnere rno confidence can be placed in the
logs of the holes., And they have been recorded in such
a carele#s fashion that one cannot nlot the doubtful in-
formation which they give. Very little diamond drilling
is being done at present.

There is another system of exploration which is

carried on in the district; and this has been quite
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prolific of good ore in the last five years, This con-
gists of & re-exploration of the old stopes, the idea
being to find either »illars of ore which wers left in
oiace; or sections of stopes which had caved before be-
ing mined out. Information is gotten from an o0ld miner
or contractor as to where & block of ore was left, or
wherz a stope caved; and a drift is s»niled in to the
point designated. Most of this work is slow, costly and
dangerous, for some of the o0ld fills are heavy and tee-
acherous. But in spite of the fact that in about fifty
per cent of the work done no ore is found, the explor-
ation as a whole pays.

In this work the Superintendents and Toremen
deserve no credit fér finding ore, except that in many
instances some tact is reguired to keep the confidence
of the natives so that they will part with their informe-
ation. Some judgement is also necessary at times to
tell whether a man really knows where ore is or only wants
a contract., Just one chance is given to find ore, how-

ever; and failure eliminates a man as a contractor.

SAMPLING AND HSTIMATING

The ore is so easy to distinguish
from the barren iron that after one has been in the mines

for only a few months he can tell at a glance within two
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or three per cent of what a given sample will assay in
lead. For this reason sampling does not claim the im-
portance that it does in some camps; nor has it become
the sciernce that it is elsewhere, Wore important thaa
zampling is the watching of the miners to see that they
do not deliberately mine ﬁhe low-grads borders of the
stopes for ore. As a check on them for this the custom
is for the foremen to take stope samples, the assays of
Wwhich are compared with those of the car samplas,

The low-grade areas in the large iron bodies are
now carefully sampled and recorded on assay maps. This
has only been the practice during the last two years,
however; and was started so that there will be a record
of this class of material for future reference in cal-
culating the possible tonnage of ore of wnilling grade.
It would have saved some prosyecting which has been done
recently if this recording had Yeen done in past years.
Though as we have salid bvefore, the low-grade sections
were not prospected as completely as they are today.

Estimation of ore reserves is a delicate problem
and can never be done with any degree of certainty. Tven
when ore has been blocked out and completely developed,
it is an estimation of tonnage rather than the calcula-

tion which it should be. In estimating ore reserves
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the ore is classed as positive and probable; but the
probable ore usually represents what one hopes it will
be.

In figuring tonnage from the volume of a block of
ore, the specific gravity is taken as 3.0 (2.7 is a nmuch
closer figure; but the 3.0 is general practice here);
and then 40% is deducted from the total tonnagze to allow
for included waste and voids. This also helps to cCorT-

ect the large figure used for the specific gravity.

FORMEIR STOPING METHODS

Higueras differs from‘mosi of the
silver-lead limestone replacement deposits of Norihern
Mexico in that all of the grqund is heavy; so that the
greatest problem in mining is one of supporting the
stopes during extraction.

Ia the early days of the camp square-setting was
the standard method of timbering, the usual size of the
sticks used ﬁas 10 X 10 inches; though some timrbers as
large a8 14 X 14 inches and 16 X 156 inches were used.

Mcst of the fill was gotten into the stopes through
raises put up to the surface. That waste could not be
gotten in fast enough to keep up With mining is evidenc-
ed by the fact that at times a whole floor would be left

open and & new one started above before filling the one
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below, This practice iz not to be recommended in uﬁ&
coase; but under the peculiar condition= here it made
the mining positively dangerous (& nunrer of men are
etill buried in several of the stopes).

The men still 1like %o *ell nf how, when the camp
wras booming, easy the mining was, They Prag about the
way one could in those days stick nis pick in the back
of a stope and have the pure sand carbonats »un Trr
hours. And by considering the Mexican's natural aversion
to work and disregard of consequence it is not hard to
imagine that this was done at every opportunity. The
result is also quite apparent: the void left from the
ore having run out, even if only a small oue, was untim-
bered; and the groung being soft would mtart: to crumble,
thus 1ooséning the surrounding country and making the
whols stcne *take waight.

If & stope was logt in *hie o it would be open-
ed up from the sides and the best ore that could be re-
ached taken out. It sumetimes havpened though tha; the
ground outside of the caved area was too loose to allow
mining after the stope had caved; and in this case the
stope was pulled., Usually at first pure waste would come
out, then all ore; and lastly ore mixed with waste., The
stope would then be abandoned even tho much good ore

13-



probably remained in it.

| THa& some of this practice was inefficient, costly
and dangerous is guite true; but We nust remember that
in those days they bhad so much ore that the inefficiency
did not matter; the grade was so high that even with
high costs a good margin ~f =m»rfits vemained: and with
some Divine providence'lookins after him danger means
very little to the Wexican. He is always taking fool-
ish risks; which is what gives him the undeserved repu-
tation of being a good miner.

PRAISTENT STUPING METHODS

Conditions in the camp have chang-
ed in the last few years, There are no more large vir-
¢in orebodies, and the grade of the remaining cre is
lowaw, These facts together with the increased cost of
labor and supplies have made necessary changes in me-
thods in order that the mines can continue to operate
with profits.

Nc doubt some of the present methods could Lave
been uaéd to advantage in the early days; but cthers
of them are adapted only to a reduced scale of operation

and some have bean developed to re-mine the old stopes.

Overhand or breast stoping is still the system
in use; but instemnd of the =quare sets, light native

w14~
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ﬁimber is used in the fcrm of drift sets and nalf-seis.
Five and six inch vound sticke are the usual sizes for
the posts and cave; and they are only framed so that the
cap will =&t on the post. Very little sypragcing is ne-
ceemsary.

s better idea can perhaps be gotten of ﬁhé stoning
cperaticvn by follewing through the various 9arts step by
step. It will be clearer to refer tc the sketches in
Figures 3 and 4 &t w2 go slong. The stope bas been min-
ed up to flcor "X" in the sectiocn. ‘To take out this

loor a drift is flrst run out from the raise to the

)

limits of the ore ("X" Fig. 3). Cross cuts are then
driven to the walls as at "A" and "C". These are lc-
cated wherever convenient, and.are timbered with the
drift sets.  Unless the ground is very heavy these cross
cuts are left open while another cut the width of a
drift is taken out next to the first onees (Cross cut "BY
For the second and =ucceeding cuts only a cap and one
»ost are needed to complete the set; the post from the
previous cut Tteing umed for one in the second. Fith
two cuts open and supported only by the timbers, the
first one is filled, after which & new cut is made next
té the second. Under no circumstiances are more than

two cuts left unfilled while the third is being opened;
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and if the ground is nauriticulerly heavy the first one
is filled before the second iz started. In this case
the second is started as if 1t were a new cross cut
next to the first, This still allows the ume of one of
the posts already in place to complete . the new set
by putting in only a cap and one new post (providing

of course that the old vost id still in good condition)
. The entire operation is repeated as long as ore
remains in the floor. It is usually carried on on both
sides of the drift; and at times the cute are opened at
two or mn™~ nlaces alonc it. PFigure 5 is é photograph
taken in ine of the stope haulage-drifts., In this
drift the ground took no weight; so that wvery little

rainforcing was necessary.

Figuee 5. Haulage Drift in Stope.
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®iil is introduced into the stope through the waste
raise shown in the section, Figure 4. These raisss
usually extend to scie level above where some waste is
availatle (they also serve as mﬁnways); tut a consider-
able quantity of fill comes from exploration Arifis such
as "Y". These make for both cheap vrosvecting and cheaﬁ
£il1,

With the filling following so closely after mining
it will be noted that the wastz needs to be gotten into
the stope at frequent intervals; and the arrangement
does nct permit of stoping and filling at the same time.
For this reason the werk is usually arranged so that ore
is broken on one shift and the cuts filled on the next;

The advantages in the use of the small timbers over
the standard square sets are two: increased safety and
lower cost. The small timbers are safer because they
are only reguired to supyport a very small portion of the
stope. The fill take= most of the weight

There are no recorde of costs of timbering in the
0ld days; but we can figure what it would cost to use’
the msguare sets today. Assuming that the 8ill floor
and first row of sets are in place, there are needed for
eaéh succeeding set a post, & cap and a girt. These
would cost now; including framing and plaéing, $16.85

resocs (the peso is worth 5C cents in U.S, currency);
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from which would come about 15 tons. Thus the cost
per tou would be £1.12 pesos for timbering. Three of
the half sets being used noﬁ coest %10.77 noens in
place. Frou the space they supnort 12 tons are produc-
ed, which makes the cost per ton 90 centaves; so that a

saving of 22 centavos mer ton is effected by the use of

Probably 10% of the timber used in stéping ie
recovered and us=2d 3 second tiime. Contractors are paid
almost am much to recover a set as to put in & new one.
This encouragéa them to pull out the used posts; and
the expense is well worth the money to the companies[

In re-mining the o0ld caved stopes there is no
standard practice. They usually rquire more and heav-
ier timber; it is oftenknecesaary to apile through ﬁhe
caved ore; and freguently screening and sorting are re-
sorted to to separate waste and ore. All of this na-
turally results in higher costs; dbut tke added expen-
ditures are warranted because of the higher grade of the
ore extracted.

Some of themse caved stopes ave easier to mine
now, however, after a lapse of eight or ten yeais, than
they wouldl have been immediately after they caved. This

iz because in some cases the stopes have settled; and
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the ore hae packed so tightly that it will stand for a
short time with orly the drift sets and a few pieces of
lagzing to keep it from sloughing down. The stcpes are
found in this condition more often when the caved ore

is mixed with waste; the waste iﬁ these instances being
a clay or gouge, and carrying scme moisture. This con-
dition of course facilitates mining and saves condider-
able timber; though more care is needed %o senarate the

ore and waste.

MAINTENANCE

Hith many of the level drifts in the soft
iron, and many passing through olé stopes, maintenance
becomes an item of importance. In many of the drifts
where ventilation is poor the timbers last only a few
nonths. And in the moving ground, when the timbers
begin to take weight size is of little importance in
resisting it. For this service it has been found that
it payes to use American pine timbser, even though the
- cost of it is somewﬂat higher than that of the native
stock., The sizes used are a little larger than the
native material used in stoping, 7 and 8 inch round
posts being the average measurments., The American var-

iety is better than the native because it has a straight-

er grain, fewer knots, and is better seaséned. If the
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ground is not too heavy the larger size lasts somevhat
longer; and where the air is bad the well-seasoned wood
resist® rot much lcnger than the green native timber.
Haintenance in the stopes gometimes mounts to a
considerable figure alsc. The baulage drift of each
fioor {("4" 7ig. 3) in the stope must be kevnt cpen until
the floor is comwnletely mined out. On the average pro-
bably as many nore sets are needed to reinforce the
drift am were at first put in. Thai is, if there were
thirty sets used in a thirty meter drift when it was
first opened, threre would probably be thirty more sets
used to keep the drift in good condition until it should
be filled to open the flopr above, This though is on}y
a general figure; and holds only for a floor which will
not have takén much weight., There have been cases where
tlie sets have been put in skin to skin; andiat other
times under favorable conditions no reinforcing is ne-
cessary. Figure 6 is a photograph of a new set replac-
ing an old one which has taken too much weight. Note the

end of plank spiling.

MINE OPENINGS

The topograpky of the district lends itself
to adit levels; so this is the principal opening in the

camp., All of the mines have at least one adi@; and two
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Fig., 6. New Set Renlacing One That Had Tailed.

of them have az many as five each.

The lowest level cf the Paloms and C;brilias nines
ig an adit, which has 2 total langth of more than two
kilometers., It ims interesiing to note that this was
driven to cut, in depth, the orsbodies which had been
opered on the upper levels, At the elevation of this
adit, however, the mineralization was found to be only

barren iron =ulphides, But the worlk was not all with-
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out value for the adit has served as a motor haulage
level for both mines.

Inside the mines and connecting all ievels are
numbers of raises and winzes which are used for ore and
waste passes as well as manways. A few of these are in
rock, and ave without timbering; but the great majority
are through the old stopes or soft iron and are timber-
ed from level to level, They ére, almost without ex-
ception, of only one compartment even though they ars
practically all used as chutes and manways at the same
time, To go up or down it is necessary to get the att-
ention of the trammer when he arrives at the chute and
caution hiim not to dump a car until the clear signal is
given.

The size of these raises is standard throughout
the camp, being 2 feet 8 inches square in‘the clear,
(Note how the metric system is used in Mexico except
in carpinter and machine shop work). They are timber-
ed with cribbing cut from the same stock as that used
in the stope sets. Figure 7 shows the way the cribb-
ing is framed and put in place. These were put togeth-
er on the surface to photograph because of tihe difficul-
ty of getting a good view underground. Note the way '

the sticks are cut, i.e., that they'are notched only
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Fig. §. Photograph showing type of cribbing and me-
thod of framing.

on one side, so that each round is a unit in itself,
This ha=s one advantage whicn offsetsn aqy objections one
can make to it. If the ground through which the raiase
passes moves, as it cften doem, the rings of cribbing
can adjust themselves to the movenszat without splitting
as they would be apt to do if they were interlocked at
tue joints.

In addition to these raises and winzes which
connect leveli with level, and the stiopes with levels,
each mine has a main ore pass which extends from the
upper levels to the lowest or haulage level; and 1is

connected with all those intermediate to them.
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In the Catrillas mine this maihn yass drops the ore ver-
tically 200 meters. The lower 135 meters of the cpen-
ing is divided into chute and manway compartments; so,
to keep the terrific impact of the falling ore from
tearing out the divider timbers, two sets of breaker-
bars have been installed to arrest the fall of tre ore.
Theough even with these a divider and two sections of
plank with it are ocassiocnally torn out.

These main ore passes, where they go through the
heavy ground in the upper levels {(in the lower levels
they are 2ll in s-1id rock), are timbered with 8 X 8
inch cribbing set skin *to skin; and are also lined with

plank or steel plates from old car bodies.

CTRAMMING ABD HAUTLAGSH
: In the stopes wheelbarrows are used

altogether in tramming the broken ore to tke level chutes.
(The drift shown in Fig. 5 happened tc be on a main level;
hence the track in it). The size of the stopes which are
bYeing mined now, and the tempnorary character of the stope
locrs would not warrant the insiwllation cf track in them.
In the early days of the mineeg track was soactiimes laid in
the larger stopes; but it is to be dcubted that this was
good practice even in the largest of them.
After the ore is thrown into the level chutes from

the stopes, it 4is +trammed to the main ore pass
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where it falls to the main haulage level, From’here it
goes to the surface bins,

On the tramming levels the track is 18 inch
gauge with 12 and 16 pound rails the usual weights in
use. 12“cubic feet end-dump cars are standard all over
the district for underground service.

In the Paloma and Cabrillas mines motor haulage
is the method used to convey the ore to the surface.
For tihe track 40 pound rails are used ﬁith & 24 inch
gauge. A six-ton, double motor, 250 volt D.C. trolley
type locomotive is giving excellent service. It ﬁill
bring out of the adit, ten of the 40 cubic feet side-
dunp cars loaded. Or rather it will take the ten in
empty; for the heavy grades (in places) limit the size
of the trains of empties. »

Before the electric haulage system was installed
a five-ton gasoline locomotive was expervmented with;
but gave only negative results. The machine was power-
ed with @ four cylinder engine; and theoretically
should have pulled almost as much as the electric loco-
motive does now. 1In actual practice however, the gas-
oline motor would take in only.four empty cars. Also
it was continually out of order; and several times the

train crew was gassed in the mine from the exhaust of
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the engine. So it cannot be said that the gasoline lo-

comotive was even a partial success.

HOISTING AND PUPING

‘After describing the ore passes and
@dit levels it is hardly worth while to say that hoist-
ing and pumping are of no importance in the district,
No ore is hoisted at all, except in the rare instances
of where an orebody is opened from above before it can
be connected with & lower level. And then the ore is
only hoisted to the tramming level., To do this a hand
windlass is usually the hoisting equipment; though
Little Tugger air hoists have been used, as well as
portable electric hoists of the same type. The amount
of ore hoisted, however, is negligible and hardly needs
to be considered.

Before the lower adit levels were driven the
ores were all hoisted, and each mine in the camp had
the same kind of hoist: a 25 h.p. gasoline variety,

At present the only hoist in use in the camp, besides
the small auxiliary ones inside the mines, is on a sur-
face incline; and is used for hoisting timber;

Pumping is not, nor has it ever been any more

of a problem than hoisting. In the first days of the

mines water was found in the underhand workings; but
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usually in such small quantities that it could be bail-
ed out. One can see lying around the surface the re-
mains of one or two 0ld Cameron sinkers; but it has
been so long since they were in use that they are now
only a mass of rust. The lowest adits now drain all
of the upper workings; but there is so little water
coming from them that it is collected and piped out

to the surface for cooling the power plants, and the
general use of the people of the camp. And in the hot

summer months there is always shortage of it.

SURFACHE HANDLING OF ORES

At the Paloma and Cabrillas
wmines, when the ore is brought to the surface by the
motor, it is dumped into bins which have a total cap-
acity of 500 tons; and are a part of the upper term-
inal of & Leschen aerial tramway., This carries the
ore, by gravity, the three kilomelers from the mines
to the railroad. Here at the discharge terminal of
the tram, are five more bins of 100 tons capacity each.
From these the ore is loaded directly into the cars for
shipment to the smelter. At this lower tram terminal
the ore is dumped over grizzlies with one-inch openings
and the coarse and fines are shipped separately. This

is done to save sintering charges on the coarse ore.
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One of the outside properties has track laid from
its mine dump to the Paloma surface bins; and this
mine's ores are shipped over the tramway. The other
mines of the camp, when they operate, get their ores

to the railroad on burros.

POER PLANTS

¥Yhen the camp was first opened, and for

several years after, the only power plants were the
gasoline hoisting units, and one or two steam beilers
for funning the pumps., The smaller mines never devel-
oped to the point where more mechanical equipment was
necessary. But the Paloma and Cabrillas properties
when in their prime had a steam turbine plant which
drove an alternating current generator. The plant was
at the railroad; and the current was trars-itued to the
mines at a pressure of 2300 volts. “hen production
fell off this plant wes dismantled and sent to another
of the Company's holdings.

Since then the power has been generated by
two, 14" Class N-3GL Chicago Pneumatic Fuel 0il Driven
"Compressors., One was used as a compressor for a time;
but the other has always had the air cylinder disconn-
‘ected, the machine being used as a prime mover to run

the 250-volt, l40-ampere d.c. generator which furaishes
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power for the motor haulage and inclined surface hoist

The one which was used as a comprezcox gave very
gcod smervice; but with air lines 1 1/2 and 2 kilometers
long there were always large lesses from leaks and fri-
ction; and it was with difficulty that sufficient LTeBs-
ure could be gotten to a face to operate & drill, This
together with the character of the dolomite, which we
mentioned under Exploration, 124 to a gradual disuse of
the compressor.

There is always a focz to be driven by machihes,
however; and the layout which Tollows was recently de-
vised to do away with the long air lines. The air cyl-
inder of the compresscr was disconnected as in the other
machine; and the engine was belted tc a 37.5 k.v.a. al-
ternator. The 3-phase current from this is taken into
the mine at a potential of 230C volts through a steel-
armored, standard underground cable. Inside the mine,
near the voint where the air is to be delivered (a suit-
able spot can always be found within two or three hun-
dred meters) is set up a 145 cu. ft. portable compressor
driven by a 25 h.p., 44C volt motor. At the compressor
the voltage is spépped down through a bank of three
single-phase, 10 k.w. transformers to the required-4ﬂo.

With the three 10 k.w. tramsformers there is left enough
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surplus power to run & portable electric hoist when
needed.

In addition to the two power units just mentioned
there is a four cylinder, 16 h.p., automobile type gas-
ciine engine which is direct-connected to a 10 k.w.,
110-volt d.c., over-compound-wound generator which fur-
nishes power for diamond drilling. (It also lights the
camp). When first installed this was set up underground
near the drill, and the exhaust was led up a raise thru
which the air was upcast. DBut the air reversed one day
and the ekhaust gassed the operator, so it was necessary
toc remove the engine to the surface. This location is
unsatisfactory though, on account of the high liné-loss
resulting from the transmission of only 110 volis on
small wire. It is proposed to put a 440-volt motor (a.c)
on the diamond drill and use the same power as that for

the compressor; but this has not been done yet.

QPAERATING DATA AND CCSTS

The following data is for the
year 1925; and is from operations at the Paloma and Cab-
‘rillas mines.

Costs in the table below are per metric ton of ore

'mined; and are expressed &n per cent of total cost.
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ACC OUNT PER CENT

Extraction L] - » » - L ] & L ] * . - - L] » 2'7‘0
Prospectinﬁ ¢ » =2 A e & & ¥ = e e s = 32c3
DevelopMeNnt & v 4« 2 & « o « o s o = o 0.8
Maint@nancCe .+ o 4 o o o o o 2 o » o » 7.8
Transpertation . o+ ¢ &« « ¢ ¢ 4 v « ¢« o 5.8
General eXPENSE . & + o + » o o o o » 16,7
Plant and Bquipment . « ¢« 4 o« ¢ » « &« 1.0
Taxes - ~ - - » - - * - L] * L ] . . L] - 8‘6

Total. . « .100.C

Development includes only work done in ore to open the

body. ZIransportaticn includes motor haulage, aerial

tram and loading din railroad cars. General expense

includes Utilities, Surface expenses, Assaying, Survey-

ing, Admimistration and Hospital, Plant and Egquipment

includes repairs and upkeep on power plants.

The total labor cost was 65.C% of the total cost
of mining. The remaining 35.0% included 26.4% for

supplies and the 8,6% for taxes.

Tons produced/ man/ hour (all underground and surface)
For @ll 1ADOT o « % o o« o o o o + ¢ » o s o« 0,034
Tons produced/ man/ hour, for all underground
1AVOY & ¢ « o = 5 2 o s o e s a2 s s s e s

0,038

Tons produced/ man/ hour, for all surface labor 0,18

Man-hours/ ton for all underground and surface 29.4

Man-hours/ ton for all underground . . . . . 26.3

Man-hours/ ton for all surface . « «. « + o -« 5.55
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The asount of dynamite used in stoping is negligibk.
The dynamite uaed.per meter of admance in the dolomite
was 6,3 kilograms.
All work in. the mine and the cperation of the
aerial‘iram is done on contract.
The average wage for contract labor was $2,22 pesos/ day

The average wage for surface labor was #1,99 pesos/ day.

ABUR

(i

Last <= but by no means of least importance «- we
come to the labor question; or problem, for such it has
become, The success of any business or industry depends
largely on the labor which does the actual producing;
and this is @specially true of mining. The following
remarks apply specifically to the Higueras district; but
will hold for all of the Republie of Mexico.

In the "good old days" before the Madero revolution
of 191G, & peon was a peon; and he did an honest day's
work. Perhaps he aid it because he knew he had to or
lose his job and starve. But for whatever reason he did
it, he did it well. And as long as he made enough for
his daily frijoles, his weekly drunk and & new blanket a
yvear he was satisfied; and a mdre contented type of hum-

anity never existed.

Then came ten years of revolution#; and during
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these the peon learned that he had "rights". And with
this learning he acquired the discontent of civilization.
This of course has been aggravated by the baiting of the
Bolsheviks who have found in Mexico a fertile field for
the spreading of their propaganda. They have even insin-
uated tnemselves into the government, until at present it
is almost controlled by those who have only a mistrust
for Capital.

labor laws have been passed, having in view the pro-
tection of the laborer; and though something of this sort
was needed in the country, many of these laws are so ra-
dical that it is impossible to comply with them and they
are evaded by one subterfuge or another.

The new conditions have made the laborer not only dis-
contented but slso jealous of his rights; and all the
time it is becoming more difficult to handle him. Besides
this, there prevails all over the couniry an alarming
scarcity of men who are willing to work in the mines.

There are alsc more laws under consideration, which,
if passed, will make it almepst impossible for the mines
to operale.

To the question "where will it all end" one can only
reply with the typical liexican answer: a shrug of the

shoulders and the proverbial "guien sabe".
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Adits, 20
Anticiine: 5, 6,

cross section of, 5.
Aagsays, lead, 11~
Assay Maps, 11

Breaker bars, 24

Cabriilas nine, 2,06, 21, 24, 28, 27, 28, 30
Calculation of tonnage, 11

Caps, 17, 16, 17

Carhonate, sand, 13

Cars, capacity of, 25

Caved stopes, reamining of, 183

Chute linings, 24

Clay, 19

Compressors, 23, 29

Contractors, 10, 18

Cribbing, size, 22
framing cf, 22

gu X 8(1’ 24
Cross cuts, 15

Current, 3-phase, 29
Cuts, opening of, 15
Cuts, filling of, 16
Develpoment, cost of, 31

Diasmond Ariliing, 9
Dip of beds, 6
Discharge terminal of tram, 27
Dolomite: 3, 5, 7, .
chisracter of, 9
drifting in,
replacment of, 7
Drifts in stopes, 15
Drift sets, 1%
Dynamite, consumption of, 32
Dynamite, strength of, 9

Bdwards l.s., 4

HBstimating tonnage, 11
EZxploration in iron bodies, 8
Extraction, 12

Extraction, cost of, 31

Fill, 8, 12, 17



Foremen, 10
Fossil 1l.s., 4
Fredricksburg group, 5

Gas from exhausts, 25, 30
Gasoline engines, 30, 26
General expense, cost of, 31
Generator, a.c., 29
Generator, d.c., 28

Geologic column, 4, 5

Girts, 17

Gouge, 19

Grizzlies, 27

Half sets, 15
Haulage drift, 16, 20
Haulage drift, reinforcing of, 16
Higueras: locaticn o, 2
rocks of, 3
Hoisting, 26
Hoist: air, 26
electric, 26
gasocline, 26

Included waste and voids, 12
Iron oxides, 7, 8, 1L

Lavor; cost of, 31
laws, 33
trend of, 32, 33
lagging, 19
Lead ores, 7
level drifts, 19
Line loss, 30
Locomotive: slectric, 25
gascline, 295

Maintenance, cost of, 31
Wetric systen, 2%
ineralization, ©
iiineralization, extent of, 6
Mineralized area, 5

Mining, ease of, 13
Monterrey, N.L., 3

Motor haulage, 22, 25
Moving ground, 19, 23
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coinern :dexico, silver-isad linestone deposiits of, 3,12

Ore bins, 8, 27

Cre, indications of, 2, 3
Ore passes, 22, 23

Ore, milling grade, 11

Faloms miane, 2, 3, 5, 6, 21, 25, 27, 28, 30
Yeso, value of, 17
Plant and equipment, cost of, 31
Posts, 15, 16, 17
Producticon: data on, 31
grade of, 1
total, 1
peak, 2
Prospecting, 1i, 17
Prospecting, cost of, 31
Punps, 26, 27, 28

Raises, 12
Raises, waste, 17
Revolutions, 32
Rocks, age of, 4
Rocks, igneous,

Saltillo, Coahuila, 3
Samples, check, 11
Sampling, 11
Screening ore, 18
Shear zone,
Sierra Madre Oriental, 3
Sintering, 27 :
Sorting ore, 18
Specific gravity, 12
Spiling, 3, 10, 20
8pragging, 15
3quare sets: cost of, 17
franing, 17
size of timbers in, 12
Steam: boilers, 28
turbines, 28
Stopes: caved, 10, 13
maintenance in, 20
old, exploration of, 10
pulling of, 13
settling of, 18
Stoping, breast, 14
Sulphides, 9, 21
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Supplies, cost of, 31
Superintendents, 10

Tamasopo l.s,, 4
Taxes, 31
Timber: Amerigan, 19
framing of, 15
native, 3, 14, 20
recovery of, 18
round, sizes, 15
small, advantages of, 17
Timbering, cost of, 18
Tonnages from volume, 12
Topography, 20
Track: in stoges, 24
gauge, 25
welghts, 25
Tramning, 24
Transforuers, 29
Transportation, cost of, 31

VentilationL 19
Voltages, 25, 29, 30

Wage, average for contract labor, 32
Vage, average for surface labor, 32
Washita group, 5

Waste passes, 22

Vaste for filling, 8, 12, 17

Water in mines, 27

Windlass, hand, 2

Zinc bodies, 6, 7
Zonal theory of deposition, 6
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