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Tiis is the sane fallacy in another lorm. The cost per
ton when workng six days a weck beig 6s., and whien
working thrce days being 7s. Id., it is obvious that it
pays the owner better ta work six days at a selling price
of 6s. 6d. than ta work three days at a sclling Plrice Of 7s.
In the one case lie gets nl profit of 6d. on 13,ooo tons, or
£325 in the week, i the other a loss of id. on 6,500 tons,
or 2y in the week. In act, in order to get the sanie weekly
profit a the latter case lie requires a profit per ton of i.
on the lesser toninage, and in order ta realize this, must
have a reuction of . id. per ton in wvuges, which is
equal to 26 per cent. of athe present rate of wages. It
inust nt, mloreover, be forgotten tiat the reduccd psrice,
by stimulating consimption in iron iaking ant other
-coal consuming industries, tends to imsprove the denand,
whilst prces unduly raised have, of course, an opposite
iendiency. The all important principle ta bc recognise",
and whs& cannot bc tua strongly emîphasised, is that so
long as a colliery is not workîîg at or iear ful tile,
tonnage ans) not price is and must be the primary factor
ta deteriminmg the profit, and therefore the aiotunt of
wages the coal owners can afford ta piay.

It is impossible to leave the subject without a few
words on the present cry for "la living wIage." Every'
omc, and employers especially, must uish tai Vorking
mlien should be able ta eara wages that wili enabile thei
to live in comfort as well as make provision for aid age
or ililess ia the future. But ta put ujp the cost of pro.
duction for this purpose ta a point which tIhe state ni
trade wilt not tient, and which cither kilts the demand by
enlanced prices or renders lit impossible ta work except
ai a loss, must be a suicidal policy. In order, however,
ta rigitly appreciate the unreasonableness of the demands
made, it is necessary ta exaine then in detail. The
<iaily wage of a collier may be taken as var-ing from 6s.
ta ras., according ta lis skill anti the conditions of the
siall in which b works. No <ne suggests, nut even the
miners theimselves, sa far as I an auvare, thait this wage
is inadequate, but their contention is that, owing ta slack-
ness of tradte, a ruiner often only gets three days work or

even as little as two and a-hall days a veck, and they
argue that i5s. or i8s. is not a sufficicisi weekly wage,
and thercfore the standard daily wage should be increased,
so as ta make the wage adequate. Can anything be
more unreasonable or impracticable? If the maners, and
therefore the pit, is only vorking three days in the week
-and this is the very aime whben trade is slack, prices
low, and, as I have shown, oving ta smsali output, the
<Iliery owner's burdens are heaviest, and when lie most
jrobably is losing moncy-that, according ta the reason-
ing of Ile menr, is the tine when wages should be raised
so as ta enable thei ta carn in three days the wages they
formerly carned in fuve or six. In other words, the
weekly earnings of the miner are lo be practically
guaraiteed whether there is or is not sudlicient trade ta
keep hin employed, and consequently in case of extreme
<depression the wages msay rise ta a point nt whidi is
impossible ta work the pit at all. In wlat other trade
is such a demand made? Ilas not the bricklayer, the
carpenter, or the dock labourer, and ecvery other artisan
to take bis chance of enploymient, and when his employer
suffers through slackness of trade, ta suier vithl hai?
Sa long as tie clain of the workmen is directed ta
attaining a fair wage for a fain day's vork ir is legitimate,
but when it takes the forn of recquiring a fair week's wage
when only a fraction of a week is worked it becomes
impsssible and absurd. Arc thete, then, no ways in
which it is possible to adjust the relations of coal owners

.and minets in the varyzag condition of irade without
resort either ta the barbanty ai strikes or the tedius and
invariably unwieldy process of arbitration.

One plan, that of the sliding-scale, in which the day's
-wage rises and fails with the price of coal, has been tried
-with, at timles, considerable success; but, although un-
<-oulutedly) a step) in the right 'direction, il is open ta the
.objection that, as has been shown above, price alone does
not always correctly represent the wage.paying ca acity
-of the coa) owner. There is another plan whics has
been more than once suggested, and which, if the minets

-could be persuaded ta have confidence in it, would, I
believe, wurk fat more justly and satisfactorily. I allude
ta profit sharing. On this plan the coal owners would bc
entitled ta a minimum interest on tiheir capital and the
minets ta a minimum daiily wage, i.e., such a daily wage
as could be paid under the most depressed condhtion of
trade; the whole of the profits remaining after these
payments being divided equally each year between
-owners and mcn, and the men's share being divided
among themsselves ina proportion ta their individual caraings
.during the y-ear. The men would of course be entitied
to appoint auditors or accountants of their own ta examine
-the accouats, but it is essential ta the successfiul manage.

cent of the colliery that it should be left entirely and
-<xclusively in the hands of the masters. Such a system.
if cordially accepted by men and masters, wvouti, I
believe, soon be recognised as enormously ta the at-
vantage ai both. There would be established and felt a
unity of interest that would practically abolish the trade
disputes and strikes that ai presert interfere so much
with the prosperity of trade. But who shall persuade
the men ta lay aside their attitude of suspiciln and tihcir
inveterate distrust of results obtained from the books of
their employers? Coulti this bc accomplished, and
could they be induced ta sec that with proper safe-guards
and checks they would be safe in so throwing in their lot
with the owners, and in trusting ta thleir self.interest for
an intelligent management of the business in which both
are interested, the results thai would be realised ia
general prosperity, contentment, and absence of friction
are not easily ta be estimated.

Nickel-Its History, Uses and Distribution.*

nl Mi. A. G. CIIaSL.von.

<Condujdw, /j tag no.)
Tu explain the gencsis of this class of ore deposits one

must glance for a moment at the sources from whence
nickel is derived. Native nickel is found alloyed with
iron in neteorites, and also in some ultra basic lavas,
Xhile the spectroscope reveals its presence in the solar
atmoslhere. Il is showerod on the surface of our planet
in the fbram of meteorites, those .ery messengers telling of
the wreck of other worlds, and testifying to the common
origin of the material universe, in the flon of (t) holo.
siderites composed entirely of nickel ijon ; (2) syssider-
ites the nickel iron of which contains silicates of imagnecia
and iron protoxide, identical with olivine, and ai other
times a minerai resemhnlilg augite ; (3) sporadosiderites,
the mst coimon kind, usually crystalline in siructure,
and containing nickel lron, trollite, chrome iron, olivine,
titanic and phosphoric acids; (4) asiderites, distinguished
by tie presence of hydrocarbons in wshich nickel is pre-
sent as an oxide. Sone of them have been shown ta
contain pyroxine and felspiar (chiefly anorthite) and the
absence of quartz and highly silicated felspars is ta be
noted. These four classes of meteorites show a gradation
from atmost pure muetal contaminig over 98 per cent. of
nickel iron ta a stony mass closely resenling sonie
basic lavas. Now, accordiig: ta the latest deterininations
of M. Alphonse Berge,+ the density of aite earth is 5.4 ,
whilst, so far as Our limiîited observation extends, that of
the crust is about 23. Various theories have been adî-
vanced ta accotunt for itis, and soie very first-rate
authorities have suggested that the heavier imietallie cle.
maents inmght possibly be faund ta predoiminate in the
nucleus, basing their views on widely extcndiel observa-
lion of past and piresent volcanic pienomena.

It has been found ihat once the acid stage is past lavas
become lire basic, and while cach succeeding flow froi
any one vent might loi be more basic than the preceding
one, yet the tendency îs in that direction, till, finally,
ultra.lPasic lavas are excluded from the centres of intense
and long-continited activily. Tiis average onier invari-
ably. I believe, hold, good everywhere over the earth's
surface, provided the volcanic force is long enough active.
The ultra-basic rocks have in composition nany points of
resemblance to soume of the above-ientinned ncteorites.
Thus dunite is a crystalline granular aggregate of olivine
and chrome Iron, which passes by' alteration into serpen-
tine ; we have also picrite, half of which is olivine, associ-
ated with hornblende, diallage, and magnetite. l.herro-
lite is another of these peridote rocks, consisting of
olivine and enstatite, with ather accessory minterais.
Olivine is the lominant constituent of such rocks, and as
a class tihey possess the highest specific gravity and least
oxygen of any known.

Soie of the b oasats, notably those of Antrimîl in Ire-
land, contain iietailie iron in microwopical particies, and
Profe-ssor Nordtenskioigl discovered, In 1870, On the sh-re's
of Disco, On the coast of Greenland ai Ovitak, fifteen
blocks of nickel iron wiihin an area of half an acre, the
two largest being 20 and S tons weight respectivcly; vhile
firtherjob'servations in hlie sanie locality shovel that a bas-
ait dyke, at no great distance froi thesupposed netcorites,
contained lenticular dise shbaled locks of precisely
similar Iron, and crysIals nf labiradoriie and arigite associ
aied with virilite, roun which minute particles of iron
were moildecd. Ttese lacts l-d 'rnflessorsjudd, Daubréc,
and others tu ulecide lihai the blocks af irun Nordenskiold
discoveredl and took ta lie meteorites were of terrestrial
origin, as ahe basalt was certainly not terived, froni the
clouds. The Ovifak iron contains o.5 ta 6-5 of nickel.
and a nickel-iron nwaruite, lately discovered in New
Zealand, presunied also ta be of terrestrial origin, ii said
ta contain 68 per cent. Ni, 31 per cent. Fe, and 0-7 percent. cobali.

In the Urais platinun is found alloyed with nickel iran
in association with olivine. Taking the nean lensity of
awaruite as ap rximnately 7.1, and that of rhçoltte as 2-6,
the terrestrial sic and ultra-basic rocks, which include
basalt, gabbro, Lherzolite, trachite, and dolerite, are
found to closely correspond in density with the extra-
terrestrial meteorites. Those of solid nickel iron have a
specific gravity Of 71, and graduate down to stony asider.
ites, which possess a density Of 27.

Aeteorites.
Sp. Gr.

Nickel iron solid......... ............. 7.
" considerable. .............. 6-8
" medium praportion.......... 3.5
" smali quantity ............. 3'1

Stony................................ 27
Terstriai l Metais and Rocks.

Awaruite, (approx) .............. Sp. Gr.
Nickel iron in Ovifak basait, (apprax.... 6.8
Basait, gabbro, Lherzolite ......... 3.0 ta 3.5
Trachyte and dolerite ............. 27 to 2.9
Rhyolice petro-silex.................... 2-6

The conclusion ta bc drawn appears ta bc tiat the
genesis of nickel deposits may, in most instances, be
traced ta the ultra-basic rocks and their derivatives, ser-
pentines and magnestan silicates. The great nickel
deposits of the world are found in rocks in which olivine

*Atatract of a paper read before the Society of Arts, May 3, 2s.
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is the predominant mineral, white we have seen that
olivine and the inagnesian silicates are found not only in
the ultra-basie rocks of the cartih, but aiso in imeteorites.
While these facts alone do not prove that the nickel was
deriveil firom the olivine, it is weli to note the conditions
under which the olivine was fornied, and to sec how far
it is nickeliferous. Assuming a seni-metallic nsicles for
the carth, andl that in tiis nucleus iron and nickel are the
predominant metais, as they are in meteorites, and allow-
ng at the ultra-basic rocks came froit the greatest

depths in the earth's interior, under such circumstances,
it would not bc remarkable tor silicates, crystallising oui
of the magmn, ta contain suchs metals.

From the iiicroscopic study of the igneous rocks, much
light has been thrown on the order of crystallisation of
their component minerais, which has pretty definitely been
provel ta bc fairly uniforma. Thus the trst minerals to
ormn appeiar ta be iagnetite and illmenite, sonctimes
chromite ant picolitc. N ext come silicates, which occur
in minute quantities, such as rircon and titanite ; pyrite
and pyrrhotine usually follow ; ani next the metallic
oxides and sulphides, and the heavy dark-coloured basic
silicates, olivine, angite and hornblende. Olivine is the
first of the rock-forming silicates ta crystalire out of the
basic magna. According to Rutiey, olivine soietimes
contains traces of titanie, phosphorie and chromic acids,
anid the protoxiles of nickel and cobalt. Sandbcrger's
experinents with rock silicates almost invariably show
traces of Ni, Co, and Cu, front oivine and augite.
Wliether the nickel occurs, as he supposes, in chenical
combination, or, as Nlr. A. W. Stelzner thinks, mechani.
caily mntiiixed, is practicaliy immateril to the question
tunder discussion ; at is suficient to know that olivine
contains the mtetai in quantity enough ta form, when dis-
solved and re.pîrecîîpitatel, rich and extensive (lepsits.
We have scen, indeed, that the olivine in the Oregon
rock gave o.25 per cent. Ni, while the serpentine from
Dillenberg showed o.66 per cent.: and much of the
serpeatine in Ncw Caledonia runs over i per cent. A
reviev ofi the foregoing tacts certainly points ta the con.
clusion that the nickel, at least of the serpentinous
deposits, has lcen derived fron the basic niagnesian sili-
cates of the original rock masses. As regards the
nickeliferous pyrrhotite deposits, they mlîay possibly have
a different origin as suggestedi by Vogt.

It lias been proved ltat workable deposits of titaniferous
iron have been probably furmed in certain basic emptives
ta Norway and Sweden by a process of differentiation or
segregation of the iron ore ta the centre of the eruptive
mass ; and \ gt bas suggested, and endeavored ta apply,
lite sale thcory ta account for the formation of the nickel
sulphide deposits in the norites of Norway ani Swelen
and the IIuroman deposits of Canada. As against this
theory, it is renarked that the pyrr tite deposits referred
to occur along the contact planes of the gneiss and schisis;
ant therefore, if they were fornied by segregat.on from a
mottea maga, itis process has taken place fron the
centre towards the outside, or in reverse order ta that
vhich characterires the iron ore ani the supposed struc-

titre of the interior of our globe.
Thouigi icre may bc grounds for further investigation

in this direction, these ore bodies would seen more pro-
Lably ta have laen deposited front circulating mineral
waters. bomne geologists explain the presence of deposits
of mineral by supposing themi tao have been formesd by
the agency of circulating solutions bringing them ta the
surface front unknown depths, disregartling the fact tiat
fissures have never yet been proved ta bave indefinite
extension, nor can vater circulate below certain limits.
Before, therefore, adopting an ascension theory for the
formation of nickel deposits in basic eruptives, it is well to
recollect that these rocks came fions greater depths within
the earth than circulating water is likely ta have pene.
trated ; muct deeper in aIl probability than any vein
rassure could have extended ta. It is more .rational, it
scems ta mte, ta suppose liat the metals werc brought
within reach of surface agencies, and it is probaby
owing ta the subsequent leaching of these basic erup.
tives that our principal deposits af nickel were placed
at the disposai of the miner s pick. The practical lesson
ta be gathered fron this is, L think, that the prospector
looking for new deposits of this class will best turn his
attention ta a field where rocks of this character are met
vith.

The progress of science day by day makes the art of
mining less speculative and more business-like, and it
shoui lbc I thnk, the function of the engineer to apply
science ta this legitimate commercial end ; ta aise it, in
fact, into the position of an industry, which has materially
assisted in building up the prospenty of all new countries;
which has donc so for America already, and which will
do so for our British colonies in the future, with marked
advantage to us. Mining supports tens of thousands of
our population, opens outilets for remunerative enterprise
and emigration, and exercises a civilising influence which
is world-wide, and, I think, the surest means ta foster it
is to point out its risks as welt as its advantages; to
encourage the employment of necessary capital in profit.
able fields; and, equally, to discourage wasting valuable
maoney on enterprises which do not possess the elementary
conditions for achieving success. There are, in facti
three classes of people, I believe, who engage in mining
those who get most metal out of the pockets of the pu6.
lie, those who are content to mine in pockets of ore, and
those whose endeavour is to successfully develop valuzblc
mineral deposits on what I would term a profitable con.
merciL basis, with the aid of scientifie knowledge applied
practically.

The contracts for the meta in America dosq early in
2892 were 'made at prices ranging from 55 t 60 cents


