
T H E  SYNTHESIS  O F  dlIlVI3RALS A N D  
IZ OCIIS. 

S Y n f h i w  des mineruur et des ~ o c h e s :  auec uneplalzche 
en yl~ofochro~nie. Par F. Fourjzle' et A. dlichel-
Lhy .  Paris, iJfasaon, 1882. 423 p, So. 
THEgreat ralile of sj.nthesis in any clepart- 

ment of sciet~tific inquiry is undoubtecl ; but 
the dificulties connecteel with it are in most 
caies so discour:tging, ancl the results obtained 
so unsatisfactory, that an additior~al interest 
attaches to experiments so brilliantly success- 
ful as those recently performed in I'aris by 
Messrs. FouquB and LBvy in tlie artificial re-
procloction of volcanic rocks. I t  is to the 
Frellcli that me owe alrnost every thing that has 
thus far been accon~l~lished in s~nthetical  min- 
eralogy ; and we can but hail nit11 delight the 
achievements of these two gentlernet~, who 
have adcled new lustre to the French name by 
carrying the synthesis one step fa1 tlier. They 
h a ~ e  producecl in the laboratory, not only a 
large nnrnber of the rocli-nlaliitig minerals, but 
ha le  proclucecl them in their ~iatural associa- 
tions, as tiley go to nlalie u p  integral parts of 
the earth's surface. 

The book before us is to a great extent a 
compilation, gibing n bibliography, arid a short 
r6sumB of the processes by which nlinernl 
species hare thus far been artificially obtained. 
TTaluable as this is for reference, it is ill the 
first eighty pages of the n~orli that its principal 
interest lies. Ilere we are presented with a 
systematic account of the aathors' own ex-
perimeiits, ~vllich it bas lieretofore been very 
difficult to obtain frorn the numerous short 
articles scattered through various periodicals 
~vhich have appeared during the past four Sears. 

The first chapter is a general i~itroduction, 
containing, first, the five conditions mbich an 
artificial product must fulfil in order to be a 
saccessf~~l Then are iiotcd several synthesis. 
circ~ul~listances,which, claring late years, have 
been especially conclucive to synthctic.al in- 
vestigations in the clepartinent of mineralogy 
and geology, and the great benefit mhich these 
sciences have derived from such investigations. 
A classification of the rarious methods macle 
use of in the artificial reproclaction of minerals 
fo1lon.a ; ancl the chapter closes ~ ~ i t h  ar-an 
rangement of the crystttlline constit~~eiitsof 
the earth's crust, for purposes in hand. in four 
categories, as follows :-

lo. Volcanic (basic) rocks; i.e., plagioclase 
rocli-s, a ~ ~ d  tliose free from felspar. 

2". Acidic rocks; i.e., tliose co~ltaiaing 
quartz or orthoclase (granite, rhyolite. etc.) . 

3". T l ~ e  crystalline scliists (gneiss, mica-
schist, ete.). 

4". N i ? ~ e ~ a lveins. 
The minerals of the first of these catego- 

ries, ai~cl their naturnl associations, llave nearly 
all been 1eprocl~~cedby simple filsioll : tliose 
of the last, by volatilization or solution. 
Those of the remaining two eatcgories hare 
not je t  been artificially reproduced 1~4th entire 
SllCCCSS. 

The second chapter is del otecl to the account 
of the aathors' own expcriments, and a clis-
cussion of their results. Tliis is preceded by 
a blicf history of what had been before accom- 
plisliecl in this line. Attempts to reproduce 
ininera1 associations by means of superheated 
water liad j ielded nothing satisfactory, and 
eren the method of pure igneous f~lsion, so 
often tried, had only protluced results that 
canserl the rnost enlinellt geologists, in inost 
recent J'ears, to declare that Katnrc m~ls t  em- 
ploj far clifferent means in the formation of her 
lavas than stancls at  the con~mand of the labo- 
ratory. 

The apl~ai-atus with n hich the s j  ntheses 
were performed IF-as very simple. The sub- 
stances to be f~lsecl were placed ia pl a t' mum 
crucibles, incased in co~rerings of fireclay. 
These were heated by a blast of ordinary 
illuminating-gas in a 1,eclerc nncl Forquignon 
furnace. Four gracles of temperatare were 
metle use of, clesignated by their numbers as 
follows : -

KO. 1. Blelting-point of platinuin. Saf-
ficiellt to reduce anorthite, leucite, ancl oliline 
to a I itreous mass. 

KO. 2. Melting-point of steel, also of all 
the felspars except anorthite, ancl of the bi- 
silicates. 

No. 3. Between the melting-points of steel 
and copper. I'yroxene and nel~lleline fuse 
readily. 

No. 4. Where copper filses n it11 difficalty. 
The associations of varioas rocli-making 

minerals were readily obtained hy tlie employ- 
ment of the principle, already well known to 
Hall, that the fusi~zg-point of a crystallixe(1 sili- 
cate is i n  g e n e ~ c ~ l  I~igher than that of the same 
chemical compo.ctnd i n  an anzorphous state. If, 
therefore, a melted silicate glass be held for a 
time at a temperature between the fusing-point 
of some mineral wliose coi~stituents it con-
tain, ancl its glass, crystals of this mineral will 
for111 in tlie moltell mass ; now, if the temper- 
ature be lonered sufficiently, the next less 
easily fusible miiieral may be obtained ; ant1 so 
on. I t  is then the rule that the minerals crys- 
tallize out of the mccyma in the inversc~ order of 
their fusibility. Tliis rule is abnildantly veri- 
fied for the class of roclis capable of synthesis 
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by fusion, botll by the study of natural and of felspars are vor thy  of special notice a s  
a1 tificial p~otlncts ,  n i t h  a fen- apparent excep- being cli~cctly opl?osed t o  the nom generally . 
tions, which receive a sl?ccial explanation. rcccptecl tlieory of Tscl~ermak.  that  tlie triclinic 

E n jud~cions con~hiniltion of s n l ) s t a ~ ~ c e s  felspars forin a n  isoniorl~llons series. Foilyo(. 
and temperatures. tile authors succeetletl in 
obtaining e l e ~  en distinct mineral associations. 
allnost e\actly reproducing. even in tlie 1ni- 
iiuest details of stt ucture, a s  mnny natural rock 
types. 

These are as  f o l l o ~ ~ s  lo. Augite (01~:qoclnse) : 
uncl~site, do .  A u g ~ t e  ( l a b ~ ~ a d o r )  n?zclesite, 3". 
Augite (clnorthite) nntlesite (all yiodnced by  
single f ~ ~ s i o r i  S o .  3) ; time tliree a t  t eml~era t~ i re  

' days. 4'. Bnsctlt. T n o  successlr e stage5 of 
fusion r e r e  necessary to  produce this rock. 
Teml)erature S o .  2 prodt~ced in fhrtj--eight 
houls nwnerous crystals of o l i ~  ine einl~edded 
in a glassy m a t ~ i s ,  cvhicli n ns altered into a 
c r j  stallinc illass of labradolite :1nd nugite 
microlitlis by being again snbjectccl for an equal 
leiigth of tinie to  temperature KO.  4. 3". l i e -
phelinite was protluced in forty-eight hours a t  
te~i iperatuleS o .  4. 6". Leucitite was ohtaiiiecl 
after tliree d a j  s '  fusion a t  teml~erature No. 2.  
7".  L e z ~ c ~ t i t e p h ~ i t eproclnccd by double fusion 
exactly like basalt. So. Lherxolite, 3". Jfete-
o ~ i t e s  free from ,felspar, ancl 10". Felspnthic 
nzeteov~tes, t l~ough  quite snccessful so far 
as tlie mineral associations r e r e  concerned. 
shorecl certain variatioils from tlie natural 
prodacts in their stractore. N o  s j  ntlicsis JJ as  
11erhaps so interesting as  that  of' 11". Dinbnse, 
\\it11 the so-calleil ' opliitic' struetare. This  
strncture consists, as  is well l inonn,  of irregn- 
la1 masses of' l ~ j r o s e i ~ e  filling tile spaces be- 
tn  een tlie lath-shal~ed er? stals of l~lagioclase. 
I t  was found to hc impossible to  reprocluce 
this strnctrue n i t h  oligoclase or labratlorite, 
on accor~nt  of their comparat ive8 low fusing- 
point. By rneanr of a tlooble f~lsion with an-
orthite, i t  was, h o ~ ~ e v e r ,  accom-successf~~lly 

plisliecl. 


Scarcely less interesting than these positive 
results are  the conclusioi~s clerived frorn tlie 
aatliors' negative esperirnents. I t  was found 
impossible t o  obtain the acid locks, i .e. ,  those 
containing either quartz, albite, orthoclase, 
muscorite, biotite. or amphibole, p~lrely 
igneous fhsion. These nlinerals either pro-
dncecl an anioryhous mass, 01. passed illto other 
comlr)inatioas gir ing rise t o  species already 
ohtaincd;  e.g.,  hornblencle, when melted, 
crjstallized a s  pyroxene. Thnb the  \.el.- im- 
portant conclusion is reachecl, that  the acid 
rocks owe their origin t o  some other agency 
than simple f ~ ~ s i o n .  

Under the head of the syntliesis of minerals, 
the  authors' experilnents in  fusing mixtures 

and Lkvy found i t  impossible t o  obtnin c r j  stals 
of iriter~lletliate ~ l ~ e ~ n b e r s .  onlj- n ell-definedas 
microlitlis of either oligoclase. labraclorite. or 
anortliite, appeared, ~ n r y i n g  in tlieir relative 
p~opor t ions  n i t h  the mistnrc.s fused. Al io  of 
csl~ecial interest arc their artificial ploduction 
of fels l~ars  wit11 leacl, halium, and stroiltian 
a s  bases. 

THE GEOLOGY OF Nil TAL.  

i\Tatal. Deparinzent of?7zines. Report upon t7~ecoal-
$elds of  I<l~pRiver,  Weenan ,  Umcoiz, and Vicio? ia 
countzrs, togelher with tabulated statcnzent qf ws?dts 
ohiained.froi,a a serzec o f  trial5 of  coloizial coal ztpon 
the Natal  gooel-nme~it milzoa?/s. By !?. 11'. 1\70~r11. 
London, Harrison, pr . ,  1881. 1,66 p.,  (40) pl., 
etc. fO. 
T I I I ~report contains t n o  maps, shoning tlie 

clistrihution of tlie coal-fields of the colo11y of 
Natal ,  nncl a clescriptio~i of ' i h e c t i o e s  occ~w-
ling in them, 70 of ~5hicli  are illustrated hy dia- 
graiiis. 'There are also tnro Ilorizont:~l sect ioi~s 
g i ~ e n .--one [rom Enffalo ltiver to  the Ilrn- 
kensherg l \ Iot~~ltains ,  ancl tlie other from I3uf- 
falo Rive1 t o  IiChncls Langte. 

J I r .  Sort1.1 estimates tlie actual area of the 
Natal  coal-field, wliere he has found nrorl~ahle 
coal-seams a t  the surface, :it about 1,100 CI 

iniles, situatetl entirely in  Klip River cotui~ty. 
T o  this lie aclds 250 o miles for the region 
betnreen the Ingagani  River ancl the  Dralcens- 
berg JLonntains, ~rliicll  he  coiisiclers the coal 
ineasnres anderlie, l'lie n orkable seams vary 
from 4 to 10 feet in thickness, ant1 are of sev-
eral qualities. ~Lssuiningzn  average tlliclcness 
of 4 feet, ancl allowing a clcdnction of 30 per 
cent for faults, northless coal, ancl barren 
grouncl, he estimates the whole a t  2,073,000,-
000 tons, divided into, -

Anthracite, similar to Gladstone . . . 
Semi-bituminous, siinilar to Walmesley, 
Bituminous, similar to nundee  coal-

fieltls and Lerlox sections . . . . 
Free-burning bitltminous coal of the 

same cl~aracter as No. 44 Cro~vll 
larlds and Lenoxlon, Newcastle . 

Total . . . . . . . . . . 2,073,600,000 

Mr. Korth consiclers these coals superior i n  
quality to  those of Cape Colony. A nnmber 
of aualyses of' them h a r e  been nlacle by Dr .  
Frailklancl and Dr.  Hahn .  There are  also 
many beds of iron ore : the one from Prestn ick 
is  a n  intimate mixture of inag~let ic  iron ore and 

Tona. 

31S,400,000 
51S,400,000 

618,400,000 

51S,400,000 


