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EDITORIAL FORUM

ONE YEAR OF

\ \ r i th th is issue,  ( ienrs t (  ( ic  nLolo.c l  t1
completes i t -s  l i rs t  I 'eal  of  publ ica-
t ion.  ' l  he l  or . l i  neiessarv i i r  o i . t ler .
to pr-rb l ish these s ix issues has been
in f i n i t e l l .  ha r c l c r  t han  t he  casua l
leader v io: : ld i r .nagine.  And oui '
c o n t r i b u t o r s  h a v e  s u p p l i e d  t h e
highest  type of  mater ia l ,  rv i th no
rervald for  their  ef fot . ts  other than
the grat i tude of  t l - re edi to i .s  ancl  of
the subscl ibei  s.

I

Gc l i s  &  Geu t t i l ogu  has  been  con -
mended  and  i t  has  b r cn  condemned .
In the main,  rve har,e har l  nror . t '  com-
pl i tnents th:r r - r  c l i t ic i*m-q.  Artd cr .cn
those r ,ho c l i t ic ized harre h:rstencd,
i n  t he  same  b lea th ,  t o  dec la l c  t ha t
( i < : t t t s  < Q  G r ' t t t a l o r t t l  h a s : L  t , e l l ' r . e i r l
val l r  e.

0

No t ,  m ind  1 ' ou ,  t ha t  r ve  c l i s l i k c  o r .
r l iscour ' : rgc c l i t ic isn-r .  I t  is  onlv bv
r t t a k i t ' l l  c i r i t n g e s  t h l r l  \ \ e  ( ' l l t  i r r -
c l e a s e  1 . h e ' v a l u e  o l ' ( l c n t s  < (  ( i t . u t -
o logy Lo i ts  i 'eadels.  The suggest  ons
t 'eceir ,et l  at 'e t 'egr lc ler l  as oul  l rool<
ofl lnle-s.

e

TlTe c l i t ic isnr  that  \ \ :1.  hav(-r  t ' ( ' -
c c i r . - c t l  t i t o t ' o  t han  l n l ' o t . he l  i s  t ha t
t he  u r l t e t i l l  he l e to fo l e  i nc l ude r l  i n
( " c t l s  < ( ' ( , ] t ' n t o l a r / r l  h : r s  bcen  son re -
wh : r i  t oo  t cchn i ca l  f ' o l  t he  a \ . e rage
reade r .  I t  i s  ou r '  1 , r 1 "n1 i6n -g1 : i -

P U B L I C A T I O N

r . lcnced eveu in th is issue-to a l tcr .
out  pol icr '  : rnt l  c i roose : r l t ic lcs of
mot 'c  gr .netr l  i l lere 'st  to t .he . jer .e l rv
tt'atl r,,

a

\ \ rc : r le rnal i iug er . t ' r ' ) '  e f l 'or . t  to : ie-
cLl le n lo l 'e d ivets i f iet r l  aud rror .e gen-
e l a l l v  i n t c - r ' c s t i n g  n : r t e l i a l .  I n
nddi t ion to the regul : r l  featui 'cs of
( i c r r r s  t ( 'Can t r t l oy l l ,  \ \ ' h i ch  r v i l l  be
crrnt inuercl  : r long the- i l  p lescnt  l ines,
several  intc lcst i t tg lerr  sel ies r l . i l l
be  i naugu ia tec l .  One  o f  t hese  i s  a
g loup  o f  r i ' t i c l es  o r r  t he  p l ec i ous
n re ta l s  aud  t ho i r  use  i n  . j e l ' eh  y .
. { no the l  se l i es  cons i s t s  o l l  a .  nunbe l
o f  su r ve l ' s  o l i  t he  gcu r  and . i cweh ' t '
t i 'a<le in d istanl  parts o1'  thc.  rvol l r l .
Th i s  l a t t e l  ma te l i a l  i s  be ing  p re -
pai 'er l  br ,  gemological  stut lents : rnt l
rv i l l  thelefo i 'e deaI  espccia l ly  l r ' i th
t . ho  f t cu r  n ra l l <e t s  i r r  f o l o i gn  l oca l i -
' r  ie  s,

0

Bu t  o l r r '  p l i n t a  r ' f  i n t en t i on  i s  t o
t leul  r r l rye i r r tensivehr n ' i th the gem
t r ' : r dc  i n ; \me l i c : r " .  I t  r r , i l l  be  ou l
l i ) u l l ) oso  t o  i s i i L re  : r  se t ' r , i ce  p l i i c t i c i r l
t o  t he  nc t , r l s  o l ' t he  ge rn  r i ea l e l  i r t
t h i s  coun t r ' 1 ' .  

' f o  
t , L i s  cn t l  we  r v i l l

1 ; nb l ! : : h  as  r . r ' r uch  ma te l ' i a l  i l s  pc - s -
: r i b l :  sugg 'es t i ng  u ren r - s  o f  i n c l eas -
ing sales of  d iarnonds,  colored ston"s.
ancl  f ine jervelr ' -v .  We shal l  soi i : , t
a l t i c l es  exp la i n i ng  t he  sa les  me tho r l s
usecl  bv . jervcle ls rvho ale s l lccess-

( | e m s  a n d  ( ] t n t o l o l t U  i s  t h e  o f l i c i r l  o r g : r n  o f  t h e  , A m e r i c u n  G c m  S o r i c t ;  a n r l  r v i t h  i t  i s
i n c h r r l e d  t h c  I l i - M o n t h l y  C o n f i d e n t i a l  S e r v i c e  o f  t h e  G e n o l o g i c : r l  l n s t i t u t e  o f  A m c r i c a .  I i  i s
p u b l i s h e d  a s  a  p a r t  o f  l h e  e d i c a t i o n a l  g e m  a n d  . i e w e l r y  p r o g r a n l  o f  t h e  A m e l i c a n  C , i c n
Society l ly the ( iemological  Inst i tnle.  ' l 'hc 

Gemoloir ic:r l  Inst j tute of Americzr is a non-pr( l f i t
e d u c a t i o l a l  i n s t i t u t i o n  d i r e c t e d  b y  v o l n n t a r y  b o : r d s  c o n s i s t i n j l  o f  i n t e r n . r t i o n a l  g e m  z l r t h o r i -
t i e s  a n t l  a p p o i n t e e s  o f  A m e r i c a n  j e w e l r y  t r a d e  a s s o c i a t i o n s .  I t  c o n f i n e s  i t s  a c t i v i t i e s  t o  t h e
f u r n i s h i n g  o f  e d u c a t i o n .  b o o k s ,  i n s t r u m e n t s  a n d  e . l u c a t i o n a l  p r r b l i c i t y  m r i t e r i a l  o f  a  g e n r o -
l o g i c a l  o r  j e w e l r y  n a t u r e .  I n  h a r m o n y  r v i t h  i t s  p o l i c y  o f  m a i n t a i n i n g  a n  u n b i a s e t l  a n d  n n i n -
f l u e n c e d  p o s i t i o n  i n  t h e  g e m  a n d  j e w e l r y  1 r a d e .  n o  a t l v e r t i s i n s  i s : r c c e D t e d  i n  t h i s  o r  i r n r
other of i t -s publ icat ion-c. ( ] r 'ms uud ( |( :nrolornJ wi l l  not overlap thc l ic l r l  r r f  any other periocl iczr l

i n  A m e r i r : a  o r  E n g i a n d .
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fnl ly applying gemology in their,
DUSlnesses.

a

.We. shal l  also publish mater. i :r l  ex-
plarnrn.q pt 'oven methods oI display_
Ug gems to thei l  best advantag;e.
For this purpose, rve shal l  repor.t
on c{[ect i ,ve . dislr la.r 's rrsed l ,r- . ieu.-
e le f -gemolog- rs ts .  u l te r rever .  poss ih l t ,
using actual phologr.:rphs for. i l lus-
trat ion.

a

The technicer l  maLel ia l  n 'h ich has
he re to fo re  f ea tu r . e r l  i r r  Ge l r s  &
()etnolog y rv i l l  r rot  be el imintr ted in
order to achieve these ends.  ' l lhc

leadcl rvho is zrn ar[,".ar.rced student
of  genology s ' i l l  cont inue to l ind
in these pages r .epor. t -q of  thc l : r test
advances  o f  h i s  f as t - deve lop ing  sc i -
ence.  ' I 'hele 

iv i l l  be f r : t . thei .  :Lr t ic lcs
explain ing the bui lc l i r - rg zrncl  r - rse of
a gemologic:r l  labolato ly.  j \ {ate i ' i t l
concelning diz imonds rr i l l  cont inue
to arppezir ' .

o

Ant l ,  as we have al tvar ,s t lone,
we shal l  cont inue to I 'o l lorv the sug-
gest ions of  oul  leacle ls.  \Ve earn-
est ly  sol ic i t  cr i t ic isr- r - r .  I f  ( l r r r i .s  t ( :
Gemologl l  is  to be of  great  value to
i t s  r eade l s ,  i t  can  do  so  on l y  t h l ough
suppl l . ing thcm rv i th the matcl ia l
rvhich ther, r ' ish nost  to read.  ' I 'hele-

fore n 'e asl i  thrL1,  a l t -vonc r ,ho hi ts  a
suggest ion fo l  thc imptover- t retnt  of
t h i s  pub l i ca t i uu  sen r l  i l  t o  us  r v i t h -
ou t  hes i t a t i on .  

6

Gemology Goes Over
I !ncouraging lepol ts hnvc been lc-

ceived flor-r-r Robelt lI. Shipley,
president  of  the G.I .A. ,  r ' , 'ho i -s mal i -
i ng  i Ln  o l gan i za t i on  t ou r  t h rough
the I t rast  on behal f  of  both the
Genrological  Inst i tute ancl  of  the
American Gcrn Society.  Ciemology is
beconr ing l inol 'n to the maiot i ty  of
the ies 'ekr ls  in that  sect ion of  the
count ly,  Mi ' .  Ship lef  i 'epol ts.  Anr l
those . jervele ls u 'ho have,  a l i 'eady

studied the cour.ses of either the In-
st i tute ol of the Society are extr.emely
enthusiastic abont the benefi ts deriv-
ing from an increased knorvledge of
the i l  bus iness .

c

Strzrngel . l '  cnough, the group of
. i t ' u ' c l t , t ' s  u  ho  shou '  l he  E lea les t  en -
thusiasm about gemology ar .e not
in the East ,  but  in the ] l I iddle West.
l l t ' .  Ship le l '  s topped of f  at  X{ ihvau-
l ioe.  This c i t l '  lvas,  before Mr. ,
Shiplev 's n iost  I 'ecent  v is i t ,  a i readl .
more th ick l -v populatet ' l  \ \ ' i th  gemo-
krgical  stur . lents than almost  any
othel  in thc < 'ount i 'v .  l \ ' I r .  Ship ley 's
nrect ings thele s 'e lc cnthusiast ical ly
at tender l ,  not  onl l r  [ -y  Mi l lvaukee
je r ve l c l s ,  bu t . : r l so  by  dea le i ' s  f o r
neighbol ing contnruni t ies.  Many ner. r '
s tudents hzrve bee.n enr.o l led in both
the  G .LA .  an< l  t he  A . ( i .S .  cou rses
di lect lv  as : r  lesul t  of  the l \ ' I i l r l ,aul<ec
nreet ings.

a

Nol  is  \ \ , ' iscousin the or . r lv  state
rvhich has lespont ler i  henl t i l5 '  f6 | ' f1.
Shiple l"s spi 'eading oI  the genio-
logical  gospel .  Iv6 '1 '1,whsi 's  l ie  has
lec tn re r l ,  t he  G . I .A .  p l cs i den t  has
found a s inct ' r ' r '  a l ld gfowi l rg inte le-qt
in the sciencr '  ot '  genr-stones.

a

Another Displcy Service
i . 'o l lorv ingr our '  l ro l icy of  f r - r ln ishing

sciv icc to the leta i l  . jeu,eler ' ,  r ' , 'e  in-
c l ose  r v i t h  t . h i s  i s s r r c  a  ( l h l i s tmas
rvindorv display i .s1 'd.  Tl - re cald is
rvoldet l  to at t , r 'act  l tasscrs-by au,ay
f i 'orr  lou,er ' -pr icer l  s t t l les and into the
establ ishments of  ie i r 'c lc t 's .

We st tggest  that  1 'ou f  latne the
ca i ' r l  app rop l i a t e l y  an r l  d i sp l ay  i t  i n
a ploni inent  p lace'  in youl  sho\v \ \ - in-
c lorv.  I t  is  pat te lncd af tcr  d isplays
t l ied and l ) r ' ( )vc( l  ef lect ive bv the
( lemological  Inst i tute of  Anrel ica,
ant l  rve feel  sule that  -vor-r  l ' i l l  be
plezrserr l  u, i th thc lesr : l ts  i t  p lor luces.
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The Headquar ters  of  the Gemologica l  Inst i tu te of  Amerrca

PHOTOGITAPH

The Erecrt t i t ,e O!f ice and Lectul 'e
in. Los

BY HERI]ER' I '  I ,YMAN EMERSON, JR,

Room of  th.e Gemolol l i rn l  In.st i t t t te

AngeLes

CAN YOU ANSWER TfIESE QUESTIONS?

Of what gem species is Emerald a var iety?

Has Emerald ever been produced synthetically?

What is Morral la?

Are there sources of Emerald in South America
other than those of Colombia?

In u,hat country are the majority of first-grade
Emeralds sold ?

Ans'w'ers u ' i l l  be found in Em.eruld l l in ing

in Colotnbia,  beginning on page opposi te.
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Emerald Mining in Colombia*
C .  K E N D R I C K  M a c F A D D E N

Director, General Mining Co.; Chairman, Bogota Syndicate

\X /
Y  V  H E N  t h e  t i r s t  g l o u p s  o l ' S p r t n -

ish adventurers reached the high-

lands of Columbia, they wele amazed
at the vast stores of emeralds which
had been t lea-suted by the Indiat 'r

tr ibes inhabit ing that area' The I 'e-
ports of the most famous Conquista-
dor, Gonzalo Jiminez de Quesada.
were said to be replete rvith descriJr-

t ions of the rvondelfui emeralds in
possession of the natives, and one ol '

his f i rst efforts after his alr ivzi l  on

the High Plateau in 1537, when he

subjugated the principal chieftains.
rvas to asceltain the sor'r tces f lom

rvhich the Incl ians had obtained their
gerns. l\Iany of the r.ecol'cls of these'

explorels st i l l  r 'emain in the ancient

archives at Bogota.

It  is recolded that among the early

r.emittances sent to the SPanish
(-'rorvn by the Conquistadol'es lverc

foui '  chests of emelalds, many of

them of large size, one of the large

erystals having been clt t  into thr,

fornr of a small  cup.

Indicrns and Emeralds

It is evident Lhat the nati \ '€. I11-

dian chieftains t 'eal izecl sornething
of the valt te of the emelald. I ts hard-

ness, bf i l l ianc! '  ancl abi l i t l '  to tnke
a high pol ish had fascinatcd thtr

r ibol igine-s. I t  had Lreen ruinerl  b1' the
native.s in celtzt ir t  aleas ol the coun-
try for centul ies. i \{an1- of thl
emetalds had been the sub.ject of
bartet '  i l : i th otht 'r '  Iut l ian l l ibes. this

t lar le probabll-  extencl i i lg lo the
-  --C-i . l \ .  

Resear.ch Selr , ice. I leprrbl ishe, l  rv i th 1;errnission t ' rom Technical  I 'ubl icat. icrn

N o . 2 i r r .  A n e r i c a n  I r t s t i t t t l e  o l  l l i r r i r l c  a n c i  M e t : r l l r r r g i c ' a l  t l r r g i n e e r s
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nol ' th rs I '1r '  as i \ Iexico :rnd to Peru
zrnd Bolivia on the sol l th.

Throughout the past 300 Years.
despite the rnost di l igent seal 'ch, no
othet '  emelalcl-beal ing areas than
those in Colombia have been found
in the Anele:nl t 'ange! nol in Clentral
Amelica or l \ Iexico. Therefore the

so-ca l led  "Pernv ian"  and "Mex ican"

enleralds rve|e in al l  plobabil i ty the
ploduct of the ancient Colon,bian
mines .

Extent ol Emercrld-becrring Areas

Intensive explorat ion throughout
the emerald-bealing areas in Colom-
bia has disclosed the fact that the-r '
are prob:lbh- only to be found in a

nnl ' l 'ow stf ip oI telr i tory $-hich ex-
tends f lom the vicinitY of Muzo
southeast for a distance of about 100
miles lo the foothi l ls on the eastern
flank of the Andes. The princiPal

comntercial deposits are in two local i-
t ies, one l inorvn as the Muzo Distr ict
and the othef as the Somondoco ol '
Chivor Distr ict.  The geological char-
actei ' ist ics of the areas are more 01'
less identic:r l ,  al though the produc-

t ive gangue at Muzo seems to be
more heavi ly impfegnated \\ ' i th car'
bonaceous material than that in the
Somondoco section.

In zrddit ion to the emet'alds found
in pockets or veins, thei 'e are sotne
in the f loat m:ltei ' ials along the
strealn beds l 'hich drait t  the emerald
i l ist l icts, but these f ind-s ale i t tcon-
sequential.  Because of the bri t t le-
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ness of the gem crystals, rvhen they
become detached from the producing
fonnations, thr,ough et 'osion 01. other_
wise, they are soon gt.ound intcr
rvorthless chips by the gt.avels of thc
stleams, lvhich in the emet.ald-bearing
areas are boisterous mountain tor_
rents throughout
the rainy season.

T h e  e m e r a l d -
produc ing  areas
so far discovered
are covet'ed tvith
j  u n g l e  g t . o r v t h
containing heavl '
t imbei ' .  At I ' Iuzo,
as rvel l  as in the
v i c i n i t y  o f  t h e
C h i v o l  r - n i n e  i n
t h e  S o m o n  d o c o
section, the mantle
of vegetation and
forest has con-
c e a l e d  s u l f a c e
outcrops to such

f,octltiott o.l' I!ttt.tt'ul.t.l lields itt.
Co lomb i t

The chemical composit ion of the
emerald, as rvel l  as i ts form of clys-
tal l izat ion, is rvel l  knolvn. The gen
matel ial is ber' .vl  deposited in hexa-
gonal crystals ranging from a color-
less transparency to the deepest
emelald gleen, depending on the

alnount of  chro-
m ium co t r t a i ned .
Dui ' ing crystal l i -
z a t i o n  m a n y  o f
t h e  i n d i v i d u a l
specimens become
f i l led u. i th feath-
e r - l i k e  f l a . r v s
u'h ich are iocal ly
ca l l ed  j o  r t l i n  o r
"garc len."  

Legencl
te l ls  us that  the
a n c i e n t  f o t . t u n e
tel le ls,  by gazing

deeply into the fo-
l iage of  the "gar-

den" enclosed in
the emerald,  could

an extent  that  thc '  explor .at ion and
subsequent explo i tat ion of  much of
the rnole c lesi rable terr i tor .y is  of
necessi ty a s lorv and labor. ious pro-
cess.  Sonte local i t ies which have ex-
cel lent  possib i l i t ies cannot be . rvorked

economical ly  duc to the lack of  ade-
quate rrater .  supply.  In th is c lass of
open cut  ur in ing large quant i t ies of
rvatet 'a le uscd to fentove the t lebr is
which the minels d is lodge .  The neces-
s i ty  ar iscs also fo l  propei '  d isposal
of  t l - re vast  amount of  rvol th less ma-
te l ia l  d iscalded,  an<l  in sevelal  cases
thispal t icuiar .problem has made com-
mercia l  explo i tat ion iurpr .act icable.

From e: t l l l '  dals geologists have
attempted to colre late the structural
cond i t i ons  q ' h i ch  a re  p  r ev  a  l  en  t
throughout the emerald-producing
sect ion,  but ,  except a long broad gen-
eral  l ines,  no comprehensive geology

has been completed.

foretel l  rvi th certainty happenings
r'vhich rvere beyond the l<en of the
average pei 'son. Sor-ne of the enrer.ald
clystals. especial ly those obtained
flom the Sonrontloco distr. ict,  have
small  bright crystals of ir .on pyr. i tes
included in the n'r idst of the emer.ald
material.  These bri l l iant part icles
seem to be suspended rvithin the em-
erald, lvhich must have given the
"cr';gstal gazef' -sotrrething of a puzzle
to unlavel.

Son-re clystzrls appear. to be l 'or.med
of layei 's of alternating l ight and
dar'k green at i . ight angles to the
length of the specinrensi other.s zrr.e
f ormed rvith concentr. ic bands of
color '- the almost color. less col,e sur_
rounded b-v successir.ely deeper. gr.een
enci i 'c l ing bantls--the outer. layer.
be ing  the  darkes t  g leen.  Aga in ,
crystals of goocl size and coloi.  rvi l l
h a v e  p e n e t r . a t i n g  a n c l  p a s s i n g
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through then'r,  at vat ' ious angles to

the main clystal,  as l l lanJr as three
pelfect hexagonal emel'ald cl ' -vstals,

often discelnible only when viewed

in a strong l ight.
Some of the cr '1'sterls : t le trvi t tned,

some of t} iplet fot 'm, and often in

a single "pocket" rvi l l  be founcl an
assoltment val 'ying in size and clys-

tal l izat ion to :r t 'em:rl l iable degree,

A ve in  tha t  conba ins  a t  i t s  ou tc rop
a prepontlelance of storles o.[ a given

colol ol size q, i l l  usual l l '  i ' iekl the
sal11e grade ol l  c,rnelalds t;ht 'or"rghout
i t s  leng th .

The eruerzrld ruay [g inriLated b1'
ski l l ful  art isans, usrlal ly with poor
success. I t  has neve| been syntheti-
cal ly ploduced and the genuine stone
may be immediately lecog'nized b-v
any competent mineralogist.  The
specif ic gravity of the Colonrbian
eme|ald is f lom 2.i  to 2.8 and i ts
dichloism is ahvays vel 'J, mat' l ted.

Uncerlain Prolits

The zrtt i tucle of the Spanish Crorvn
toward emeralcl mirr ing is the same
as that shorl ' rr  in connecl ion s' iLh
other classes of mines. In the be-
ginning, the t l ibute to the Spanish
Crorvn rvtrs apploximatel l '  one-l i f th
of al l  mineral rvealth obtained, and
this appl ied to the mining of emer-
alds as s'el i  as to the ploduction of
the preciotts metals. . ! ' I 'om t ime to
t i m e  s p e c i a l  g r a n t s  o l '  c o n c e s s i r ) n s
fo r  e rne la ld  lu in i r )g  r i ' e le  g iven  to
ind iv idua ls  favo i 'ed  h1 '  the  govern-
ment. Some of these gl 'ar l ts. accord-
ing to authenticated lecords. ploved
a bonanza to  the  o t r ,ne ls ,  l r r r t .  in  the
vast majol i ty of instances the min-
ing operations resulted in no leal
prof i t .  I t  is knorvn that in the earl l '
days rvhen slave labor \ \ras procur-
able some operations yielded hand-

solne returns, although even rvith
slave labor the unusual hazards of
th is  c lass  o f  min ing  r rusL  have
brought rnan-\ '  disappointments.

A Slump in the Emerald
Mari<et

Or-re of the most interesting ar-rec-
dotes legaiding the earl l :  dsvslep-
ment described the operations of a
t i t led Spaniard rvho had received, as
his rervald for selvices lendered the
Clo t 'n .  an  exc lus ive  l t in ing  conces-
sion for one of the fanous deposits.
Hc  expended p lac t i ca l l y  h is  en t i re
fortune rvithout result,  although out-
cl 'ops on the concession had indicated
nost att lact ive possibi l i l ies for the
finding of r ich pockets of emeralds.
As his r ights rvele about to terini-
nate, and as a forlorn hope, he fol-
lorved the suggest. ior o l f  orre of l i is
labolels and tore dorvn rvhat had
been supposcd to be a rvolthless rnass
of formatior-r rvhich had shor.l'n no
surface indication ol emerald-plo-
ducing " 'eins. To his amazement he
uncovered a  spec tacu la r l  c lepos i t ,  and
rvithin a ferv days extracted emer-
a lds  o f  va lue  exceed i r rg  l r i s  en t i re
investlnent. He selected a large
parcel of er.nelalds f lom t.he lot and
sa i led  to  EnEland,  expec t ing  to  se l l
them at top pl ices to the lapidaries
of London, Blussels and Amsterdam.
I le f i t ted L1p a lool l l  in his tavern
ir-r London and invitecl al l  his pros-
pective cusLomers to a magnif ic:r ' r t
b:rnquet, aftel r lhich he exhibited
his col lect ion of emelalds on a large
table, arnid t .hc rrrosl,  appi 'opriate
sett ing, and confidently expected to
obtairr fron them an r:f fer fol imme-
diate pui 'chase. The gem dealers
rvele astonished at. Lhe euanti ty 21d
quaii ty of the assortment. They
asked him, cautiously, rvhether there
were any n'rore such emeralds to be
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found at his mine. In an attempt to
brag of his achievenent he an-
nounced that al l  the emelalds had
been ob ta ined rv i th  a  feu 'days ' labo l
and that manl '  mole gems remained
unmined. The effect on his audience
'was inmediate-the1' visual ized the
certaint l '  of a large pi 'oduction of
l ine etneralds about to be thrnrvn on
the market and lefused to make a
bid. The sel ler attempted, in vain,
to correct his falsi f icat ion zrnd i t  is
said that his emeralds lemained un-
sold for neal ly t 'wo years, during
which t irne the purchasels had satis-
f ied themselves that the gems offered
rvere  l i l<e l1 '  to  be  the  on l l  p t 'o t luc t
from that part icular property.

Accidental Discoveries ol Single
Stones

The emeralcl,  probabl] '  more than
any other gem, intr igues the mind
of the i t inerant plospector. In i t-q
rolrgh form it  is an object of beauty;
i ts identi f icat ion as a vaiuable gem
is immediate. I t  is often found in
a soft or f  r iable f olmation rvhich,
by weathering, exposes f ine gem ma-
tei ' ial .  Even the most ignorant In-
dian of the highlands of Colombia is
a' lvare of the foi ' tune that lvi l l  come
to him frorn the t l iscovery of a f ine
en-rerald crystal.  The history of the
countly is f i l led rvith stories of poor
natives rvho thus unexpectedly l ind
themselves in possession of an emer-
zi ld of great value^

Thi 'oughout the enerald-produc-
ing areas, the crarv or gizzard of
every baIn}-ald forvl that is ki l led
fol foor. l  is calelul l l .  examined, often
ri  i th prof i table lesults. As mzrny as
seventeen small  emei 'ald pieces have
been recovei 'ed f lom an obsei 'vant
hen taised in the emerald alea. The
bli l l iant green palt icles rvet 'e evr-
dentl l .  5slsg1.d bi '  the forvl frour the

less at t ract ive gt 'avels on the range.
At Nluzo mine,  dur ing government

opel 'at ion,  every fot ' l  h i l led tht 'ough-
out  the dist r ic t  had to be del ivered
by i ts  owner to the pol ice for  exami-
nat ion of  the v iscera,  undei .  heavy
penal ty for  noncor.npl iance.

Dui ' ing lecent  yeaI .s,  the C- 'o lornbian
Government has at tentpted to nat ion-
al ize al l  emerald depr_rs i ts  and the
sale of  rough emeralds has been pr.o-
hib i ted.  except f t 'on" l  cel ta in mining
cla ims. t i t les to rvhich rvere per-
fected many ) 'eaf  s 21go and rvhose
rough eneralds,  on being presented

to the propel  govei 'nment of f ic ia l  and
du l l ' t ' e l t i t i ed  as  t ' )  o l . i g i n .  a f e  pe t . -
rn i t ted to t re sold;  otherrv ise any
rough emeralds discovered through-
out  the Republ ic  are the absolute
property of  the govelnment and sub-
ject  to conl iscat iorr .  In a case where
i t  is  proved that  the emerald has been
found on thc.  sul face,  in areas r .vhich
a l ' e  no t  l l l ead l '  t r nde r .  concess ion ,
the l inder is  g iven a pt 'oper compen-
sat ion and i t  becomes the propert l '
o f  the governrnent.

Present Production crnd Value
ol Emeralds

At pi 'esent, there is but a single
emerald deposi t  in Colombia being
developed, th is being the Chivor.
mine.  supposed to l te the one op-
erated br :  the Indians before the
conquest  of  the Spaniards.  Thi-q
propert l ' ,  s i tuated in the Somondoco
distr ic t .  is  owned bf  an Americzrn
c o m p a n l ' a n d  i s  t h e  n n l l ' n r i n i n g
t e n t u l e  r , l  t h i .  c l a s s  l h l t  i s  h e i r r g
systemat ical ly  ( levelope(1.

The othei '  great  mine f ronr rvhich
la i 'ge ploduct ion has been obtaincd
inte lmi t tent l l :  for  the past  1300 1,ears
is hnos'n as thc l \ Iuzo r .n ine.  The
gleater  poi ' t iorr  o l l  the [ {uzo t leposi t
is  cont lo l le 'd anc. l  owned b1'  Lhe gov-
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elnment,  as is  a lscr  a neighbor ing

deposi t  in the l ' Iuzo dist r ic t  knorvn

as the Cosquez mine,  p leviously oper-

ated at  great  p lo{ i t .  Ai though ncr

accLl i 'a te 1 'ecord czln be obtained as

to the totzr i  output  of  the Dluzo dis-

t l ic t ,  i t  is  knorvn that  the Got 'ern-

ment of  Clolombia in cel ta in years

has received rnote than onc r-n i l l ion

dol la ls f lom i ts  part ic ipat ion.

The er-nerald mater ia l  is  sot ted b1'

an expert  immecl iate ly af ter  mining,

into f ive c iasses ol  grades : tnt l  ntor ' -

l r r11a,  rvhich is  a semicrystal l ized

p loduc t  hav ing  much  o f  t he  appea r -

er-neralds recovered r .vas about 10 lb.

Avd .

The values given ale bel ievecl  to be

considei 'ably h igher than are at  p les-

ent  use( l  by the government appt 'a is-

ets in est imat ing the value of  the

l ' ough  ma te r i a l .

I t  r ,v i l l  be noted immediatc ly that

notrvithstanding the ver'.'r' high valtle

placed on the No. 1 grade,  the tota l

value of  th is grade mined c lu i ing

these part icular  two nonths repl 'e-

sents less than 8 per cent .  of  the

t o t a l  v a l u e s ,  r v h e l e a s  t h e  N o . 5

qlra l i ty ,  valued at  one-t lvent ieth the

l ' tuo l Ionth,s '  Mir t i r r . l t  ut  Mrt t t  XIbte

N o .  1 '

N o . 2 '

No. i l .

No .  4 .

N o . 5

V  a l u e  !

$ 130,750
2 1 8 , 5 0 0
477,400
3 1 6 , 2 0 0
551 ,400

$i,ag+,zso

0.?5
J . I D

13.60
1 8 . 5 0
64.00

100J0

7.70
12.80
28.60
18.50
32.40

roo.tto

Classes Weight,  Carats

523
, 1 9 , '

9,548
t2,649
4 4 , 1  1  6

og,o i e

I ' e r  C e n t  o f  P e r  C e n t  o f
T o t a l  W e i e h t  V a l u e

A v e r a g e  p e r  m o n t h ,  3 4 . 5 0 9  c t s .  -  S E l ? , 1 2 5  a s  o p e r a t e d  b v  E n g l i s h  M i n i n g  C o .
r I t  wit l  be noted that the No. 1 and 2 grar les, havins a total  s 'eight of  less than . l  per cent

of the out l)ut ,  y ield more than 20 per cent of total  value'
j E s t i m a t e d  v a l u e s  b a s e d  o n  o n e  c a r a t  ( 3  1 . 5  s r a i n s ) :  N o .  1  g r : r d e ,  5 2 5 0 ;  N o .  2 ,  5 1 0 f 1 ;

N o .  3 .  S i O :  N o .  l .  S 2 l " r :  N o .  5 .  5 1 2 . 5 0

pl icc,  pt  r  cal 'at ,  y ie ld-s near ly one-

th i rd of  the tota l  value of  the t rvo

m o n t h s ' m i n i n g .

The Uni ted States pi 'ov ides the

bt- .st  malket  fo l  the superf ine grades,

al though thost  c lassed as No. 2 ancl

even No. i l  f ind a teady sale at  sat is-

f a c t o l y  p l i c e s .  T h e  m a t e r i a l  o f

cheaper q l ra l i ty  has ah'" 'ays found a

bette l  malket  in the Dulopean coun-

t l ies and th is is  c.specia l l ] '  t t ' t te of

I n d i a ,  r v h e r e  t h e  l i g h t e l  c o l o t ' e t l

stones seem to lie in stead-v r-lenrand.

In Nerv Yoi l< the supel f ine Colom-

bian ernela l t ls  a le sold at  leta i l  as

high as $:3000 per cai 'at  ancl  fot  soure

specia l  geurs as lnuch as t louble th is

ance of turquoisc uratr ix, but gl 'een

in color. This material at present
is gi. , 'en no contntercial value, but
has possibi l i t ies for use i l l  the manu-
facture of cuff l ink sett ings, zlnd so
forth.

Typiccl Production Figures

No :rccurate estinlate oi '  pledict ion
can be n-rade of the proport ions o1'
the ser.eral classes iu the total nt inerl
mater ia l .  A  fa i r l y  typ ica l  tn in i rg
return sheet from the JIuzo r-uine
covering t$'o uroutl- ts '  opet 'at iol),s
shr ' \ \ ' s  pe |centages  u l  the  f i ve  l r I i r r -
c ipa l  c lasses  in to  lh ich  the  produc t
r,as divided. The total n'eight of
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amount, thus far outranking the
diamond in value.

Fine Color Extremely Rcre

T t  i q  i n t e l p s l i n r  1 o  n O t e  t l r a t  e 1 t . r r
du l i r : g  a  pe l i od  r vhen  ve ins  con -

ta in ing emeralds of  l ine color  are
regular ly  producing,  an almost  inf in-
i tes imal  por i ion of  the tota l  product

u'oukl glade as sr-rperfine gens, tho
pi 'oport ion being something l ihe 0.01
pel  cent .  The exact  pelcentages can
only bg ascel ta ined af te l  the stones
lrave been cut  by a ski l l fu l  lapidaly.

The rn in ing utanagef of  t l - re Bl i t ish
company u 'h ich some years ago oper ' -
ated the l luzo r l ine on specia l  con-
tlact rr'it]-r the Colornbian Govelnmen1.
is authol i ty  for  the statemenl ,  thal .
once,  af ter  a long pel iod of  poor '

i 'e t l r rns,  one of  the veins "comtlenced

to produce";  a pocket  or  "nest"  of
h igh-glade crystals lvas encountet 'er l
and f rom a few cubic yards of
vein mater ia l ,  $400,000 in f ine ener ' -
akls rvas obtained in a ferr  houls.
Snch instances,  a l thougl t  l  a le,  ar ' ( l
the incent ives which ulge the mining
c n g i n e e r  I ' a r n i l i a l  s  i t l r  g c r r r  r r r i n i r r g
to unravel  the geological  snai . l  l 'h ich
at  present malks the genesis anr l
deposi t ion of  the Color-nbian eurela lds.

The lapidal ies .nho mal(c a,  spe-
c ia l ty  of  t l - re emerald,  o l  any other.
colo led gem, harre as l ;hei l  ideal

achievement the pi 'oduct ion of  a cut
genr exhibiting the maximnllt o.[ colol'
combined ' l t i th as nluch bl i l l ianclr  as
possib le.  This cal ls  fo l  s l i i l l  o f  a
di f fer :ent  o i 'c ler :  that  that  t rsed in thc
cu t t i ng  and  po l i sh i ng  o f  a  d i amon< I .
rvhose maxir-num value c lepends upon
br i l l iancy alone,  p lovided the "rough"

is of  sr- rpel f ine <1ual i t .y .  The lapi-
dar ' .es rvho cnt  ancl  pol ished the
emelalds in ear ' l ie i '  t iays c l id not .
possess the s l< i l l  of  the mot le ln genl

cut te i ' ,  rvho,  i f  he be an al t is t ,  r ra l -
o f t en  g rea t l y  i nc l easc ' l he  va l r . r c  o1 '
a.n o ld enle la ld b-v lecut t ing.  ' l -he

rveight  of  the l ln ished gerrr  \ \ ' j l l  bc
l ess  t ha .n  t he  o l i g i na l ,  bu t  t he  i n -
c leaset l  valne pel  catat  rna1.  a,dt l  a-s
lnuch as 100 pel  cenl . .  to the modelrr
app la i sa l  because  t he  co lo r  and  b r i l -
l iancy have been enhancet l .

In Colombia onL:  nta l r  be t i f le ler l
emel 'a lds that  have becn l ran<ler l  dor i ,n
f ron genelat ion to genel 'a l " ion,  rv l r ich
to the inexper ienced scenr to o l lcr '
at t lact i r re specr-r la l ive possib i  I  i t ics 1 'o r '
pu r chase .  As  a  gene la l  l u l e  Lhese
emelalds of  ancient  cut  lack thc
qual i t ies desi led today.  I t  is  evi -
dent  that  grading of  ernela lds is

mole of  an exact  sc ience toclay than
I00 yeai 's  ago.  Ploper l l '  grade( l

emelalds can be pu|chased Dro|e
cl- reaply in Nerv York,  London or
Pa l i s  t han  i n  C , , l on rb i a .

Question:
What is C lr,Ioros,pinel ?

See Gemrtlogical Gktssar"!| , page 167.
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Mining Engineers Send
Diamond Material

T h e  ( i e m . o l o g i c a l  I n . s t t t u t . e  o l

Americn.  has I 'eceived voluminous

notes on the product ion and sale of

lough diamonds f rom Sidney H.

Ba1l ,  Xl in ing Engineei .  of  Nerv Yor.k

Ci ty,  r l .hose ai ' t ic le on the for t lat ion

of  the diamond appear.s in th is issue.

These notes c lear up niany points

heletofore misundelstood in the dia-

mond t rade of  th is count i 'y ;  other

facts u'hicl-r llr. Ball points out ,ivele

forn-rer ly  unknou,n to mo, 'e than a
very ferv pe1'sons.

F i r s t -hand  In fo rma t i on  f rom
South Afr ica

Ext len-rely valuable n ' rater ia l  has
been sent  by H. T.  Dickinson,  Johan-
nesbulg,  South Af i ica,  Consul t ing
Engineer fo l  the De Beers Consol i -
dated Nl ines.  Included are r .epol ts
on the operat ion of  the De Beels
gloup of  mines and also of  the
Jagersfontein and Plemier.  (Trans-
vaal) .  l I r . .  Dickinson has also fur ' -
n ished a great  deal  of  informat ion
concerningl  the al luv ia l  deposi ts of
South Afr ica,  and geological  r -naps
as  i l l u s t r a t i on .

GEMOTOGISTS EANN TITLES
Since the publication of the septer- 'bgi-o:tober issue of Gerts & Gem-

ology, the fol lo* ' ing have passed the erati . . fying cr:rt i . t ied ()enul.ogi.st
examinat ion :

(jent

J .  W.  Ware ,  San D iego,  Ca l i fo rn ia .
Harold Seburn, Greensboro, Nolth Carol ina.

The fol lov' ing a.e the ne$' ly qual i f iecl Gru.ct t tute r lernbei.s, Anteri<:rtn
Soc ie ty :

I I ,L INOIS
Jack  Lund.  (  h icago.

NEBRASI{A
Elton T. Con-rbs, Omaha.

GEM COTLECTION DRAWS INTEREST
The G.I.A. col lect ion of ger'r  stones, norv being ,sed by Robert l I .  Shipley

to i l lustrate his lectures, continues to a.ouse interest rvherever i t  is shown.
The gems, ' lvhich are of nea' ly 100 dif ferent variet ies, ar.e containecl rn a
part i t ioned, glass-covered bor made especial ly for this purpcse.

Stones which have c'eated pa.,t icula. inter.est ar.e the two uncur
diarnonds p.esented to the Insitute by the De Beers consolidatecl Mines.
and a f ine squa.e-cut Kunzite roaned to the colrect ion bv J. w. ware of
San Diego.

N E W  Y O R K
Daniel F. Smith, Nerv York City.
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Notes As to the Multiple Source
Theory of the Diamond"

S Y D N E Y  H ,  B A L L

Mining Engineer, New York

rr
I \ l r t s g n L I T E  p i p e s  a t ' e  s o  i t n -
portant as diamond pt 'oducers that
some scientists consider kimberl i te as

the sole mothel rock of the gem. We

all  admit that i t  is the sole knor,vn
commelcial t 'ock sout 'ce of diamonds
but i t  is not the only source and i t

is possible that other rock soulces
may become commelcial.

Widesprecrd Occurrence

The cl iamond has been f louud at a

numbel o{ places on each of the
continents antl  i ts geoglaphic dis-

tr ibr-rt ion, bloadel than that of l<irn-
berl i te i tself ,  -quggest-s thaI the lattel
can scalcel-v be in al l  cases the
palent of the gein. Of less rveight
bu t  a lso  s r , rgges t ive  o f  mu l t iP le
soul 'ces is the s' ide t 'ange in gett-

iogic t ime, clui ' ing rvhich diamonds
rvere f ormed. I ts f  oi 'mation ante-
d a t e s  t h e  W i t r v a t e l s l a n c l  s e t ' i e s
(Cambrian or 1: l 'e-Cambrian) for i t
occurs a-q a pebble in "r 'eefs" of sev-
elal of the South Afl ican golt l  mines
.,vhi le the South Afr ican and the
Ar'1<ansas diainondifelons l<iurbcr'-
l i tes are of late Cretaceou-q ol eatl-v
Tert iai 'y Age. Glaphite is closel l '
associated t ' i th the diatuontl  in sev'
ci 'al  diaurondi.felous igneotts locl<s;
and physical ly the gem val iet ies of
colunclum are of al l  ur inelals the'
nealest analogttes of the cl iamontl;
glaphite is a consl i tuent of igtteous
locl<s valying f lom bhe t lost acit l
to t l-re most basic; i t  is also pi 'oducecl
by both contact antl  legional t .ne'ta-

molphism and i t  occuls in veins.
' fhe ruby and sapphire are l i t t le less
cathol ic in bhei l  geologic habitats.

Dicmonds in lgneous Bock

Igneous lochs of a n' ide langc of
composit ion and of both tel lesl l ial
a n t l  e x t l ' a - t e l ' r ' e s t l i a l  o l i g i n  a r c
lcnorvn to contain cl iamonds. Begin-
ning with the rnost basic, they are:

1. l \{eteol ic i lons ancl melts:
Canyon Diablo and Arva i ton
meteoIi tes,
Lluntington bel ieved he found
diamonds in the Smithvi l le
( Tennessee) i lon meteol i te
and c l i f ton i te ,  p i 'obab ly  a
pseudomolph aftel diamond,
o c c u r s  i n  t h e  Y o u n d e g i n
(Austlal ia) i lon meteol i te.
Diamonds have plobably been
a r t i f i c i a l l y  p l o d u c e d  f r o m
melts of iron, si lvel and lead.

2. I lon-r ' ich ba-qic i 'ocl<s and me-
teoi ' i te:

C la lco te  (Ch i le )  meteo l i te .
cons is t ing  o" [  b lonz i te ,  o l i v ine
and n iche l i i ' e lous  i lon .
In Canada, at foul r. idely
sepa la ted  p laces .  rn ic loscop i t '
diamonds have been lepoi ' ter l
from chlomite aggt 'egates in
dun i tes .

;J .  Pe l ido t i tes :
Kimber' l i te, lhe rnothel locl<
o f  " p i p e "  d i a m o n d s  i n

* ( l . I . A .  R e s e a r c h  S e r v i e e .  I r o r  f u r t h e r  d e '
t?r i ls see 'Syr lney H, l la l l .  Congres. Internat.
r l e s  M i n e s .  t i r r l  S e s s i o n .  L i e g e .  ( B e l g i u m t ,

J u n e .  1 9 : J 0 ,  p p .  1 3 - ; .
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s o u t h e l n  A f l i c a  a n d  A r ' -

hansas.
Peridoti t ic xenoli ths in South
African l<imberl i te.
Novo-Ulei (Russia) aelol i ter
consisting of about 67.48(,i
ol ivine and 23'82' i  Pyl 'oxene'
Art i f ic ial melts of ol ivine and

other magnesia- and l ime-rich
si l icates.

Two Types ol Kimberlite

T h e  n , r i t e i ' h a s  l e c e n t l Y  s u l r r -
malized the occurrence of diamonds
i n  k i m b e r l i t e ,  a  g r e e n i s h - b l a c l <
polphyri t ic rock of the peridoti te

fami ly ,  subs tan t ia l l y  as  f  o l io rv - * :
(A.I. I I .E. Lindgren Volume, "The

O r e  D e p o s i t s  o f  t h e  W e s t e r n
States," N. Y., 1933, PP. 52'1 to 526) :
"Trvo variet ies of l<imberl i te ale
lecognized, one basaltic rn'ith promi-
nent ol ivine phenoclysts but poor in
n-r ica; the other, lamprophyric and
l ich in phlogopite. The f i i 'st  vat ' iety
is much the mole impot' tant as a
source of diamonds. In both, the
diamond is an original consti tuent,
occurring as phenocrysts of various
sizes. Common in the kimberl i te
are coatsely granular nodules, many
of which consist of eclogite. They
are variously interpreted as local
segregations in the l<imberl i te and
as inclusions of an earl ier, deep-
seated rock of similar cotnposit ion.
Diamonds are occasional ly found as
o r i g i n a l  c o n s t i t u e n t s  o f  t h e s e
nodules.

"Kimberl i te occuls in hundreds of
local intrusions of late Cretaceous ol
ear' ly Tert iary age, scattel 'ed ovel '
the vast plateau of southeln Afr ica,
n o t a b l y  i n  t h e  U n i o n  o f  S o u t h
Africa, South'rvest Afr ica, Rl.rodesia,
southeas te ln  Be lg ian  Congo,  and
Tanganyika Terri tory. The intru-
sions embrace si l ls, dikes, pipes and
i n t e r m e d i a t e  f o l u r s .  T h e  p i p e s ,

t ' h i c h  a l o n e  a l e  c o m m e l ' c i a l i Y
d i a m o n d - b e a l i n g ,  a l e  s t e e p - s i d e d ,
funnel-shaped masses. folced frol l-r

be lo rv  usua l ly  th rough f la t - l y ing
sediments but in instances thlough
other rochs. l ' Iany of the PiPes
a p p e a i ' t o  b e  c o n p l e x  a n d  a l e

ascribed to ts'o 01' lllole intt'usions
of si ightl l '  varying age and com-
posit ion. The el l ipt icai oi '  ci lcular

ci 'oss-section t 'anges f lom a ferv tens

of feet to 2300 feet in diametei 'and
ftom less than an acle to over' 80
acres in alea; i t- t  the majol i ty of
pipes, the r i iaruetel decreases dolvn-
rvard. ' fo a depth of from 60 to
140 feet, the kimberl i te is tholoughly
decomposed and oxit l ized to a yel lou'

clayey mass-'-vel lorv ground.'  The

underlying 'blue ground' is more or
les-s sepentinized, perl-raps by mag-
matic rvatels follor.ving the l<imber'-
l i te  in t rus ion .

Proportion ol Dicrmonds to
Blue Ground

"Of the numel'ol ls l<imberl i te oc-
cul i 'ences of southei 'n Afl ica, many
appeal '  to be ban'en of diamonds.
Many othels contain too ferv dia-
montls to pay, while those t ' i th a
commelcial content can be counted
on the l ingers. In the oPerating
nrines, the lat io of diamond to lock
is from l-- to -- -r - ." .  The

1?.500.000 90 ,000,000
diamond content may vat 'y malkedly
rvithin the pipe horizontal ly, per-

haps because of complex charactel '
of the intrusion. At the very sur-
face, there is a notable enrichment
of diamonds through lemoval bY

r,r ' ind of the l ighter consti tuents oI

the disintegrated lock' Once this
zone of rnechanical enrichment is

t lavelsed, the diamond content in

the majol i ty of pipes decreases with
depth. The present deepest rvolk-

ing is about 3600 feet. l )ue plobably

to favolable physical or physico-
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chemical  l lacto ls,  the hor. izon nea; .
the present sut . face is  of  maxiniunr
r l iamond content .  Eacl i  p ipe pr .o_
duces i ts  d ist inct ive type of  t l ia-
rnon<ls,  ant l  f  r .orn the s ize,  shape,
c o l o r '  : r n < l  p u r i t y  o f  t h e  s t o n e s
expet ' ts  can t leter .ur ine their .  p l .o_
\-enience."

J .  f , l c l og i t e :

Galnet-d iopsic le zenol i ths in
S o n L l r  . \ f ' r ' i c a n  k i n i b e r . l i t e
p i pes .

5.  lJornblcni lc '  c l iabase :
I l o l n b l e n d e  d i a b a s e  f r . o n i
0a l<e1 '  C_ l r . ee l< ,  Cope ton ,  1g
mi les sor_rthr .est ,  of  Invet .e l l ,
N ,  S .  W.  I t  cons i s t s  o f  l ab -
la idor. i te,  augi te,  holnblende,
ihneni te,  c l - r lor i te and a l i t t le
r luzrr . tz  ancl  chemical ly  l  esenl-
b les the ' I r . izrssic 

d iabzr,se of
C- lonnect icut ,

( i .  A r- rg i te-anclesi te :
Anr 1 'g ' t la lo ic la l  angi te-anclesi te

Probabl l ,  one of i  Vente 'sdo'p
sel ies (  eal l -v  Paleozoic )  o i
\ raal  River. .  The fe lspar.s
ar,e r .e lat ively zrc id,  that  is
ol ig loczrse and andcsino.

I r lonr the abovc rve cnn posi i ivel l .
s tate thzr t  t l iar .noncls a i .e const i t l tents
o l '  t  o t ' k s  t ' eng inu  l ' r ' o r11  sps1  i 1 , "  11161 .g
bas i c  t han  an1 '  occu r r . i r r g  i n  q r : an t i t r .
ou oul  eal th to a lc . lat ively aci r l
rocl< (  zrugi tc-zrnclesi te) .

Other Possible Sources
P e l s o n a l l v ,  I  b c , l i e v c  t l  i a r n o n r l s

p l obab l l '  o ccn i ,  i n  s t i l I  mo r .e  ac i r l
t 'ocks.  M. Clhaper ' 's  t l iar lonr l i [eroLrs
ep i r l o t i z c t i  peg t r r a t i t e  a t  [ he  d i an ron t l
local i ty  o l '  Wair .zr  I (ar .nr .  neat '  Bcl-
lary,  lnc l i : r ,  neecls conf i r .urat ion,  a l -
though somer-hat  suppoi , ler l  b1 '  the
lepoi ter l  p1 'esence o1'  11uar. tz.  mrrsco-
v i t c .  and  l u t i l e  as  i  r r  c  I  r r  s  i o  n  s  i n
I nd ian  d i amonds .

In the.  past  f i l teen 1.ear.s a nunt-
bei '  of  geologi ,qts have th log'n nel-

G E I { O L O G Y

l ight  on the or ig in of  the uplancl
d i amond  depos i t s  o f  B l az i l  (Boa
\ / i s t a ,  Se r . r i nha ,  e t c . ) .  Re la t i ons  t o
the enclosing quzrr tz i te,  the shalp
di f i 'e tent  iat ion betrveen the incl  usions
ant i  rnatr . ix ,  and the ver. t ical  posi_
t ion of  the majoi . i t l '  o f i  the numerous
sor.nervhat lounclecl angr_rlar. inch-r-
s ions st longly sr_rggests that  these
upland <leposi ts ar .e igneous br .eccias.
Consonant rv i th th is conclnsion is
1.he fact  that  par.cels o l l  d iamonds
i ' r 'onr  eaclr  t leposi t  have chalactet . -
is t ics of  thei l  orvn,  rvhich per.n-r i t  of
the i r lcnt i l icat ion o [ '  their .  sour.ce.
As to the cor. r - rposi t ion of  the highly
u 'eathcler l  matr . ix ,  rve hzr i .e l i t t le
t latzr  bLrt  i l  zrppears to be t .e lat ivel -v
acic l .  David l ) rapel  lepoi ' ts  thzi t
the pi ' inc ipal  concent i .ates ale l lag-
net i te,  hernat i te zrncl  ntnscovi te anr l
he states that  chenr ical lv  i t  is  lou,
i n  maguc ' s i a  z rnd  con ta i ns  l ' r ' o rn
57  -69 , ;  S iO . ,  an r l  f  r . om  20  - : . \ 1  ,  ;
Al"O., .  , \ { r .  iohn Bai 'agr. r .anath ob-
bainet l  at  lhe Cor.r 'ego Noiro l \ I ine,
l \ { inas Gelaes,  I l i .az i l ,  a d ianroncl  i r r
nh i ch  R .  J .  Co lon l '  (Am.  J r . .  o f  Sc i . ,
\ ro1.  V. .  i92i l ,  pp.  100-2 )  fount l
r lual tz in tabul : r t '  in terglo l ' ths anr l
etn "nnr iete i .minztble gt 'een chlor i te-
l i l < e  o l  s e r ' p e n t i n e r - l i l < e  u r i n e i ' a 1 . , '
" ' f  hc ryuai  tz  has al l  the char.acter ' -
i s t i c s  o f  o rd i na t . l '  pegn ra t i t i c  q l l a r . t z
ant l  nrust  have [or . r .ner l ,  thelefot ,e,  at .
a tentpel 'atuL.e lon 'e i .  than 870. ,  C."
The  f o l l o l ' i ng  m ine r . a l s  a1 .e  l . epo r reu
as  i nc l us i on -s  i n  R r . az i l i an  d i an ron t l s ,
golc l ,  p1-r . iLe,  ktpaz,  r .ut , i le ,  c l ino-
ch lo l c  and  i l t l eu i t e .  Go l ce i x  - s t a t cs
that  d iamonds rest  on specular .  hema-
t , t e  an t l  t h : r t  qua r . t z ,  specu la l  hema ,
t i te ancl  zrnatase enclose c l iamond.
\Vhi le t l re evic lerrce is  b1'  no means
conc lus i vc .  i t  i nd i ca tes  t ha t  t he  n ta t -
t ix  o l i  the Bi 'az i l ian r- rp land diamond
cleposi ts is  a le lat ively acid toch.

I t  has been suggestecl  t l - rat  d ia-
ruron<ls a le const i tuents of  metan.rot ' -
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:

phic loc l<s and o f  veins.  Ei ther

so l r l ' ce  seems  l easonab le  a l t hough

nei ther is  as yet  proved.

f  he heavl 'minerals associated rv i th

d i amonds  i n  a l l r - r v i a l  m ines  have

been calef t r l l1 '  sbncl iec l  but  t . l tese tn in-

ei 'a ls inc lucle the he:rv1: ,  i :hemical l -v

inert  and phl ' 's ical ly  resistant  con-

st i tuents of  nob onl1,  the locl<s . f t 'o t r t

ivhich the diamonds s 'e i 'e r lcr ivet l

but  a lso those 1 ' r 'on al l  oLher i '  r 'oc l<s

of  the drainage basi l  in  rvhich the

diamond placels occur ' .  Thel '  erre of

l i t t l e  d i agnosb i c  va l r . r e  as  t o  t he  t l i a . -

m o n d i f e i ' o u s  s o u r c e  l o c k .  T h e

minelals horvevei '  associated wi th the

a l l u v i a l  d i a m o n d s  o f  C a l i f o r n i a ,

O l e g o n ,  A g u a  S u j a  ( B i ' a z i l )  a n d

Xlaltopoera ( Boi'r-reo ) suggest, ileli-

vat ion f lorn a basic rocl< rvhi le lhosc'

of  sorne othel  occLrn 'euces st tggest

st longly as a soLlrce an acic l  rocl i .

In lesume the plese nce o f  d ia-

r londs in igneous locl<s langing in

composi t ion f lom the nrost  basic to

those of  at  least  medium conrposi t iorr

i s  k n ' u ' n ;  t h e i l  o c c u l r e n c e  i n  e v e n

nroi 'e acid loc l<s is  p lobablc u 'h i le st i l l

or"hci  soulces ale b5r no l lez ln,q L ln-

l i ke l y .

G. l .A .  and A.G.S.
A vely valuable addi t ion has t 'e-

cent l l , '  fss l  made to the n-ra i l  coulses

o f  t he  G . I .A .  and  a l so  t o  t hose  o f  t he

A.C].S.  Robcrt  ) I .  Ship ley has rv l i t -

ten foul  e ler lentalv assignments on

1r 'ecious metals anr l  one on . jeu,eh' -v

for  the Amel ican f iem Societv 's

Expand Courses
cor l rse.  In t l ie  Cel t i f iec l  ( iemologist

c()Lu'se,  these assignuents a le aurpl i -

I ied by th i 'ee r leal ing rv i th t l - re qr :a1:-

t ies ancl  i t lent i f icat ion of  pt 'ec ious

r.nctals in jervelr 'y  and jervele ls '

\ \ 'ares.  Also assignt-ucnts on jervel l  l '
fo lnrs,  enatnels,  ant l  t les ign are to

be  i nco lpo t ' a t ed  i n  t he  l a t t e t  cou l se .

MARKETING OF DIAMONDS
Concl i t ions of  market ing of  d ia l t ronds have coinplc ' te l1 '  c i rar lgecl .  The

ne\r  ar ' langements $ 'e le f r i l l l '  t leal t  n- i th rn Sj t  l i rnest  C)ptrenhei t ler"s speech
a t  t he  n ree t i ng  o f  t he  De  Bee l s  Compan l ' he l d  on  June  8 th .  19 i l l .

B r . i e f l l ' pu t .  a l l  t he  Sou t l - r  A f " i can  P l c i t l u c r : r ' s  de l i ve t ' t he i i ' t l i an tonc l s
accolding." to^1lxed ql rotas to a l ) iauroncl  Pi 'oducels - \ssociat ion.  the Boald
of  rvhich consists of  lepresentat i r -es of  the Ptot lucet 's .  the Diar i lond Coi 'pola-
t ion.  ant l  the ( lovc ' r 'nmeni  (  Sor l th Af  l icar-r  )  .  The Pi  odt tcei 's  Associat ion
sel is  thes:  i l iamont ls to a concefn knorrn as the I ) ia l t loncl  Tlat l ing Cornpany
rvhich has -sel l ing of i res in Kin-rber ' l1 '  ancl  Lonclon.  

' fhc 
rnethod of  sel i ing,

pl ice-s.  etc. .  a le f ixed b1- tuutnal  a i ' i 'ang^enrent  bets 'cc 'n the Dial l lond Tlad-
in." . '  { 'ur-n l ranv and t i re Ploducei 's  Associat ion.

I t  r r i l l  be noted that  the f ) ianroncl  Coi 'poiat ion n 'h ich holds lat 'ge . : tocks
o f  d i a r -nonds  p l ev i ous i l ' p r - r r chased  f l o t r r  t he  P loc i r t ce i ' s  i s  a  t l e t nbe i ' o f  t he
Plodncels A-sso: iat ion and has agleeci  to t l ispose of  i ts  stocks accolc l ing to
quo ta ,

The al lang'er .nent  or i t l inet l  has been in opelat iot r  s ince Apl i l ,  19i l l .  and
so fa l  has fLrnct ioned sat i -sfactol i l i -  and i ras gencla l l l 'estabi i 'shed the con-
f i c l ence  o f  t hc ' t l ade  i n  t he  s tab i l i t l ' o f  p l i ces  an t i  t he  f i uu  con t t ' o l  o f  l l t ' -
duc t i on  and  sa les .

- \ ' o t c  1 r y  H .  7 ' .  l ) i c l ; i t r son .  ( . ' o t t s t r l . t i t Lg  ! ) t t g i t t c c  t  . f  t t t  f ) tBec t  s  C r t t t so l i c l n t e t l
.ll itt c s.
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Gemolo gical Microscopy
( ( lont in. t rer l  f rom. Iust  issut : )

I f  the genr on the stage is  isot lopic (s ingly i 'e f i .act ive)  o l  is  so ol ientaterd
that  the l ight  is  t ransmit ted along a di rect ion of  s ingle refract ion,  t lne
change- of  colo l  rv i l l  not  take place.  Ther.efo le,  i t  is  a lways necessary to
place the gem on the stage in at  leasl  three di f fe i 'ent  posi t ions befole dec. id-
ing that  i t  is  not  p leochroic.  l lven then the t l i f fer .ence between the 1;wo
colols may be so s l ight  a-s to be ahnost  unnot iceable.  In th is case,  the
stone may be said to have no dichroism. Holever,  i t  cannot upon th is
basis be plonounced s ingly lef ract ive.  A quick test  to determine 

-rvhether

oi '  not  a stone is  s ingly I 'e f racLive is  to p lace the upper Nicol  o l  analyzer
in- i ts  posi t ion in thc '  upper.  tube of  the microscope. The analyzer 

-and

polar izer '_are arranged at  r ight  angles to each othel  so that  rv i th ihe stage
cleal  no l ight  is  a l lorved to pass through the opt ical  system of  the rn icr io-
scope. The pola l izer l  l ight  t ransni i t ted by the poiar izer  is  stopped by thc
analyzer ' .

Distinguishing Single lrom Double Relrcrction

. However' ,  i f  a doubly i .efract ive stone is place in the path of this l ight
betrveen_the polariz,er and analyzer, viz.,  on the stage of the rnicroscope,
i t_ so affects the polar. ized l ight from belorv, twist ing i t  into a new plane
of viblat ion, that i t  can pass thi 'ough the analyzer. Since singly lef la^ct ive
ol i ,sotropic substances clo not divide a ray of l ight into trvo'and do not
procluce polal izat ion they are unable to twist the polal ized l ight from the
polarizei '  so that i t  may be transr-nit ted through t l ie analyzer..  Therefor:e,
i f  aftel the analyzer is placed in posit ion, l i t t ie or no l ight cornes thi 'ough
?t.pny t ime during rotat ion of the stage, the miner.al i f  transpar.ent is
indicate<l to be isotropic. Doubly ref iact ive substances unless vieu.ed
along a direct ion of single r.efract ion rvi l l  pass a considelable amount of
l ight and the f ield of view of the rnici .oscop-e rvi l l  be alternately l ight and
dalk foul t imes dul ing a single rotat ion. When it  is l ieht the i l lumination
is practical ly as bri l l iant as rvith the analyzei '  r 'emoved. Because of i ts
incl ined Jacets, a singly lefract ive gem .r,r ' i l l  usual ly al low a l i t t le l ight
to pass; h.9ry_e-v_gr, the occasional f lashes in this case arle easi ly dist inguished
florn the ful l  i l lumination caused by a stone .u, 'hich is doubly'r.ef i 'act ive.

A singly refract ive substance rnay sometimes because of internal stt 'ain
show rvhat is kno'r,r, 'n as anamolous double r.efract ion. This, holvever' ,  need
never confuse the student. A stone shou' ing polar. izat ion due to this
phenomenon seldom l ights evenly across the whole space which is in focus.
Rather irregular parts or patches wil l  shorv l ieht- at a cer.tain posit ion
of the stage rvhi le others are either never l ight or. ar.e only at a dlf ferent
posit ion of_ th-e stage. The anamolous double lefract ion i .s very colt tmon
in diamond, aln-randine garnet, and synthetic spinel.  The latter especial ly
shorvs a sharp contrast between numerous l ight and dark patches. '  Lami-
nations,in very rale cases-may cause alternate patches of 

- l ight 
and clark

to be vievved under crossed Nicols.

Credit to Dr. G, F. Herbert Smith gn

- Ir u p-revious art icle by Dr. Thomas Ltlements, of the Univelsity of
Southeln ( lal i fornia, and the author, the use of interfelence l iEut 'es ir  the
identi l icat ion of cut stones rvas plevionsly outl ined. (Since the publication
of that art icle the authols have found that their.  lvork rvas nbt as thev
had thoqght the original appl icat ion of this principle in gem identi f icat ion.
Dr. G. l ' .  Herbert Smith in his "Gem-Stones" explains very careful ly and
completely the use of intelference f igures as a means of- identi f icai ion.)
A-s the plevious art icle in (]em.s & ()emology explained in suff icient detai l
the nTethods of secul ing these l igures, this material wi l l  not be repeated.
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weclge.  The di lect ion of  v ibrat ion of  the s ior 'v  la1 '
is  indicated by a pair  o] '  an 'ows. These al lorvs ale
piaced at  the th:n encl  of  t l - re s 'edge-the end rvhich
i ,q inserted in the r- r - r ic loscope tube.  To anal1 'ze a uni-
axia l  l igule,  the f igui 'e is  f i rs t  secured and focuset l
as c lear ' l1 '  as poss;ble.  The qual tz u 'edge is then in-
sel ted in a s lot  j r - is t  abor,e the object i r -e lens of  t l - re
nic losccpe. This s lot  is  so placed as to b isect  thc '
angles bets 'een opposi t :  b l r ishes in the ut ' r iax ia l
f l .q 'u le.  As the c luartz rvet lgte is  t . t iovcr l  in to the s lo ' ,
(  usual l r -  f rorn the los-el  l ight-haird cornei '  of  the f ie ld
ol  v is ion).  t ] ' re colo led i ' ings of  t l - re uniaxia l  i igr . r re
s ' i l l  r .nove tos 'a id the ccntet '  in  one pai l  of  opposi i :
r1. . raci i 'ants.  and * ' i l1  mole to\ t?r l ' ( l  the edges in the
o the l  pa i l  o f  oppos i t e  q ta t i l an t s .  I f ,  as  t he  qua r t z
rveclge is  rnovecl  i r to i ts  s lot .  the r  ays in the quadlants
at  the s ides oi  the qu.al tz  rvedge n- iove in torvalc l  the
center,  the i lem is po,s i t ivc.  I f  t l re r ings in the quaci-
lants at  th:  s ic les oi  t i r :  qual iz  i i -ed, .1e nroi -c o ' - t ts 'a lc l
arvar-  f l ,or-n th l  cc l t3r '  of  the i r ter fet 'ence f igr-r i 'e .  thc '
miner 'a l  is  pro ' red to be ne.e 'atrv l ,

Ercept  in a vei '1.  t iny stone,  and then onl l '  nnciet '
uDns'r ra l  cr |cLrmstances,  a b iaxja l  f iguie r i ' i th  urole than
r. is ib le.  The one bi 'ush rv l - r ich i t  is  possib le to f ind even

t 0 1

Hor 'vevei ' ,  i t  is  best  to suggest  to the student the method fo l '  us ing an
oldinary pola i ' iz ine t . t r ic t  oscope rv i thout  the customary pet l 'ogfaphic acces-
solies 1or'- the same pul'pose. An intet'felence figule may be secr-ri'ed r'vith
an ordinaly pola i iz i i rg mic loscope t le i 'e ly  b-v focusing th lough a pair  of
pai'allel facets of a ger-tr and ler.troving the eye-piece. Of coulse, _an intel'-
lerence figui'e rvill not be found each time the tnicroscope is focused thror-rgl-r
a pair  of  pai 'a l le l  facets.  In o ldel  that  the f iguie become vis ib le the facets
must be pelpendiculat  to an opt ic  axis.  Fol  th is l l 'ork a h igh-porvered
object ive n-ru.st  be used. Fol t r - rnately the polver of  th is object ive need not
be so gleat  u,hen th ick sect ior ts such as gelns ai 'e used,  as i t  must  be lvhen
very th in minela logical  s l ides ale Lrsed.  The 20X object ive lecomtnendecl
in or-r l  last  ar t ic le has pl 'oven very sat is factor l '  fo i  secul ' ing atr  inte i ' fe lcnce
l igure f rom a cut  gem.

The dor-rb11'  r 'e f lact ive c lysta ls a-s stated befot 'e a le d iv ided into t r ,vo
gcnelal  g l2ssgs-unisxia l  and biaxia l .  Uniaxia l  f igules ale I 'ecognizecl  by
their  pel fcct  symt- t ret ly ,  i .  e. ,  their  c i t 'culat  r ings and blushes c lossed at
90".  

- (See 
i l lu i t rat ion.)  A biaxia l  f igure may be i 'ecognized by the fact

that  i ts  colorecl  l ings are el l ip t ical  lathel  than c i t 'cnlar ,  ancl  i t  may possess
ei thel  only a s ingle culvet l  brush ot '  a pair  of  ct t lved bt 'ushes rvhich do
not inte lsect .  Also the blush of  a uniaxia l  t igule is  stat ioncr5 '  as the
stage is  rotated,  u 'h i le the brush of  a b iaxia l  l igule levolves countel  to the
di lect ion of  the stage.

The uniaxia l  and biaxia l  groups are each f r -u ' thel  d iv ided into nega-
t ive and po-s i t ive crystals.  A uniaxia l  t .n inet 'a l  is  said to be posi t ive when
e  (eps i l on ) ,  i t - s  ex t r ao rd i na i y  i ndex ,  i s  g rea te i ' t han  o  ( omega ) ,  i t s  o l d i -
nary index.  I f  .  is  greatei ' than e the gem is negat ive.  The biaxia l  crystals
@ (alpha) is  ahvays the least  index,  i j  (beta)  the rrediut-n index,  and ^r

(gam ina )  t he  g rea tes t .  I f  t he  R . I .  o f  p  i s  c l ose t ' i n  va l ue  t o  a ,  t he  gen t  i s
posi t i r .e.  I f  the r-a iue of  i i  approaches mole neai ' l1 ' that  of  - , ,  the t t t ineral
is  negat ive.

Use ol the Qucrtz Wedge

ln te i ' {e lence f igules . r i r ' : thel  b iaxia l  o i '  r r .n iar ia l  ma}:  be analyzed for
opt ic  ,s ign b1'  the usc of  a qual tz rvedge. This is  a vel 'y  th in t 'edge of
qLiar tz mounted betrveen t rvo glas,s s l ides to prevent damage. l lost  qr-rar tz
r i -e, lqes- esner. in l lv  those avai lable in Aurei ' ica,  are cut  in sr-rch a l r lannet
that  the - .o-cal led "s lorv la1" '  v ibrates at  r ight  angles to the length of  the

I i t u s r h  u r r r l  L o m l t  l I i r r o -
s(o l )( . .  i - t )(ontnta tuled l t4 t l te
t  l t r '  ( ) .1. ,1.  iot  !1a:1n ta$t in.q.

one br ' ' . ish l ' i i l  not  be
in a la lge stone l r 'h ic l - r
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is  b iaxia l  rv i l l  a lmost  invar iably shorv a pronounced curve.  In o ldel  to ana-
lyze th is inter ference f igure the stage ' is  rotated unt i l  the brush has i ts
concave s ide toward the lorver r ight  of  the f ie ld,  i .  e. ,  toward the point  of
insertion of the quartz rvedge. A-s the qltartz rvedge is inserted, the color
l ings of  the biaxia l  f igure do not  move. as those of  the uniaxia l .  Instead
u'hen the quartz u.edge is inserted,  colors appeal  on each s ide of  the brush.

I* :Jt :  Uni.anlal  interf t rence l tgure sl totrn b1.1 ' l 'ourmol ine.

Ri!tLt' ort-(',t('r biatiat 
i' l,il i i,l,,' i!,i! ' '1ii ',,,,,'*'i,.;i:;:;;:;i:.sidr 

rti th': ttrush rat'ts

I f  the colors upon the convex s ide of  the blush become f i i 's t  red,  then olange-
I 'e l lorv.  g leen-blue to v io let  as the rvedge is movet i  in,  the gem i ,s  posi t ive.
The plogless of  the colo i 's  f ror-u recl  to v io let  in th i . :  manner is  known as
"r is ing."  I f  the colors on the convex s ic le of  the bi 'ush ( the s ic le to the upper
lef t )  " fa l l "  in  color ,  i .  e. ,  go f rom vio let  through blue,  g leen,  yel lorv-olange
ant l  to led,  the nl ineral  is  negat i r .e in opi ic  s ign.

A Vclucrble Test
This mater ia l  may seem at  f i rs t  to be te i ' r ' ib ly  compl icated.  I t  rv i l l

be found, horvever,  that  i f  the student uses a microscope and appl ies the
tests as snggested hele,  expel iment ing for  h imsel f  an<i  mastel ing the use
of th is compl icated inst lument,  he rv i l i  become prof ic ient  at  ident i fy ing
gems n' i th the polar iz ing mic loscope. The observat ion of  d ichroism and
of the di f ferent iat ion bet lveen s ingly and doubly refract ive sr-rbstances is
ver l '  s imple and may quickly be mastered.  Holever ' ,  the student i f  he pos-
sesses a pola l iz ing mio 'oscope should learn to apply i t  to test ing intet ' ference
f igures.  This test  is  of ten the only one by r ' , 'h ich cei ' ta in stones may be
ident i f ied,  and i t  is  a lso very def in i te in i ts  resul ts.  I t  is ,  for  instance,
the only pract ical  test  to d ist inguish betrveen certa in a lmandine galnet  and
the beta var iety of  z i rcon,  between toulmal ine and andalr- rs i te,  etc.

Do You Know

Who i s  l epo r ted to own the Sanc-v Diamond ?

See Important Diam,uncls of the

Worlcl ,  page 169.
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t s O O K  R E V N E W S

The Genesis o l  the Diamond, by Alpheus I" .  Wi l l iams. Ernest  Benn, Ltd. .

London, 1932. I ' r ice,  $25.00 (subject  to change rv i thout  not ice) .  Avai lable

from G.I.A. Book Dept.

This is  by far  the n-rost  conplete rvotk ever prepaled upon the subject

of  d ian-ronds.  A gleat  deal  of  the plact ical  knorv ledge of  the author ' -who

rvas fo l  yeals General  Manager of  the DeBeers Mining Company,  and son

of Gardner F.  Wi l l iams, a former General  Manager of  the same company

and author of  "The Diamond Fie lds of  South Afr ica,"- is  combined wi th the

rv l i t ings of  othel  author i t ies and of feret l  to the leadei  in t rvo large volumes,

tota l l ing 636 pages.  Mr.  \Vi l l iarns states his orvn conclusions upon l l lany

points and quotes also the agreeing and conf l ic t iug statements of  other

authors.  The lesul t  is  that  in one book ate combined the pert inent  quota-

t ions f lom many books,  reducing the reference u 'o lk necessary upon the

pal t  of  the student.  Unfol tunately,  Mr ' .  \Vi l l iams is vet '1 '  posi t ive in many

of h is bel iefs,  and the select ion of  the quotat ions nray have been uncon-

sciously inf luenced b) '  a desire to prove his theory of  the coincident  r ise

of  the Kimber l i te magna in the diamond-bear ing pipes of  South Af l ica.

Unusua l  l l l us t ra t ions
The t rvo volumes of  the "Genesis of  the Diat t rond" are profusely i l lus-

t rated.  Colored mic lophotographs of  the var ious diamond-bear ing k imber-

l i tes and their  inc lusions ale a featule of  the book.  There are many other

rnicrophotos,  shor,v ing detai ls  of  the ct 'ysta l  fomrs and inclusions of  d ia-

monds.  There are many photographs of  sources and of  mining methods.

In addi t ion to the pl inted hal f - tones,  there are t r tanl '  l ine sketches,  i l lustra-

t ing hypothet ical  and ploven geological  st ructures of  the var ious sources.

Part icular ly  valuable is  Mr ' .  Wi l l ia lns '  descr ipt ion of  each mine indiv idual ly .

The fo i 'mat ion of  the pipe,  i ts  extent ,  i ts  product iv i ty ,  zrnd the qual i ty  and

size of  the stones v ie lded is  set  fo l th in each case.

No Synthet ic  Diamonds
Speaking of the productive pipes, Mr. \Yil l ianis shor,vs cleally their

ciose interre lat ion r .v i th one another,  infeu' ing that  a l l  had a i - t rote of  less

col l 'mron source,  seated deep i .v i th in the e:r i ' th .  The author is  t lo i 'e  ot ' less

fr iendly to the theoly that  d iamonds may have had thei l  or ig in in fo i 'ma-

t ions other than those lvhich pt 'oduced the gems of  the South Afr ican pipes.

He def in i te ly d isagrees rv i th any statet ' t rent  of  the synthet ic  product ion of

diamonds.  He hazards that  the minerais produced by expel in-renters in an

at tempt to synthesize diamond-s may be color less spinel .

The "Genesis of  the Diamond" is  an extreurelv valuable book,  ancl  p i ' t r ise

i s  due  t he  au tho r  r vho  comp i l ed  i t .  I t  i s  dese rv i ng  o f  a  p l ace  i n  t he  l i b t a r y

of  eveiy gemologist  r .vho specia l izes in the handl ing and knorvledge of  d ia-

monds al though i ts  numerous i l lustr ' : , r t ions and color  p lates,  and beaut i fu l l l '
pr inted text  on f ine paper makes i ts  t rvo volurnes unusual ly  expenslve,

-8.  S. ,  Jr .
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S E T E C T E D  B N B I N O G R A P F i l Y
(Co t i i n t r cd  . f  r o t n  l us t  i s s t r e )

* x l l c l cod ,  A .
I ' ract ical  Instruct ions in the search for  and the l )eterminat i .n of
the L seful  IVl inerals,  , inc luding the rare ores,  for  the plospoctol ,
rn iner ' ,  and zr-"  a leady reference for  evelybodv interested ln the
minetal  industry.  2nd Edi t ion,  great ly  enla lged.  Nerv york.  John
Wile) '  & Sons.  Inc,  1:)17.

'k ' r . **Merr i l l ,  G.  P.
The Non- l leta l l ic  l l inerals.  Their  occurr .ence and uses.  2nd Ecl i -
t i on .  Rev i sed .  Ne rv  Yo r l i .  John  W i l ey  &  Sons ,  I nc .  l t ) 10 .

+ *  + i '  *  l ' { iers,  Sir  Henry Alexandei .
l l ineralogl ' ;  an introduct ion;  An introduct ion to the scient i f ic  stud-v
of  minerals;  2nd Edi t ion.  Revised.  Lonclon and Ncrv Yolk.  Mac-
mi l lan & Co. 7929.

* , r : * *M i l l e r .  \ \ r .  G .
i l I inerals lnd Horv Thel '  Occur.  A bool< for  secondalv schools and
p rospec to r s .  Rev i sed  by  A .  L .  P : r r sons .  T r , r on to .  Copp .  1928 .

* * * * * l l o ses ,  A ,  . I .  and  Pa rsons ,  C l .  L .
Fl lements of  Nl ineralogy.  Clystal lographj '  : rnd biorvpipe analysis
f rom a pract ical  s tandpoint ,  inc luding a descr ipt ion of  a l l  common
or useful  minerals,  thei t . format ion and occul ' rence,  the tests r reces-
s: l r ' .y  fo i '  thei i '  ident i f icat iorr ,  the lecogni t ion anr i  r .neasurement of
their  crystals,  :Lnt l  their  economic importancc zrnd use in the ar ts.
5th Edi t ion,  enlarged and in part  re- \ \ : t ' i t te l t .  Van Nost lant l  Co.
1 9 1 6 .

* *Oh l y ,  J .
Anal5sis,  Detect ion and Commercia l  Value of  the I lare I ' Ieta ls.  A
treat ise on the Occurrence and Distr ibut ion of  the rare met:r is  : tno
earths,  the methods of  detcrminat ion ancl  their  coinmercia l  valuc in
thc : r r ts  and indust l ies rv i th a h isto l ical  and stat is t ical  revierv of
each.  ; i ld  I t rd i t ion.  Denver,  Colorado.  n ' l in ing Reporte l  Publ ish-
i n g  C o .  1 9 1 0 .

* : r i : r P h i l l i p q ,  _ \ .  H .
Nl ineralogy,  an Int loducl ion to the theolet ical  and pl t rct ical  s tud-v
of  minerals.  Nerv York.  l {acmi l lan Co. 1912.

+r 'Putnam, Palmer '  ( -1.
Chart  shorv ing the Clhemical  l te lat ionships in the Mineral  I { ingdom.
Nerv Yor ' l i .  John Wi ie l '  c t  Sons,  Inc.  "Scn'es t rs a han<iv leference
bool i  fo l  those rvho rvtnt  to l<norv tho chenr ical  cor lposi t ion of  n i in-
et 'a ls,  as r  coupletnent  t .o mic lo-chemical  methods in the labor ' : r tor1. . "

* * * * * R o E e l s .  A .  F .
Study of  l l inerals and l loc l is .

* *Roge rs .  A .  F .  and  Ke l r ' ,  P .  l ' .' l 'h in-Sect ion 
Nl ineraloey.  Ncl .  Yolk ant l  Lonclon.  l ' [cGral . -Hi l l .

1 9 3: :1.
* ' 1 * , r . cm i t h .  I l .  ( ; .

- l f { inerals and the N' l icroscope. London. Mulbr ' .  1t }27.
t , r , r , t , r .Spence r ,  L .  J .

The lVor ld 's l ' I inerals-rv i th f  or t l '  colo let l  p late s and tu 'enty-one
diagrams. Nerv York and Lcrndon. Stokes.  191( i .

(  To  bc  con t i t r . ued  )
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A GEMTOIOGNCAI ENCYCLOPEDNA
(Co t t t i t t t r ed  f  r on  kLs t .  i s s . r t e  )

1() i )

HENRY E.  BRIGGS,  Ph.D.

Ref  rac t ion

In the study of gerns rve u'ill deal nio'e *.ith refraction since rve r,r'ill
use the index of refract ion to determine nlanl-_ge.rs. Consetluently r.e
ivi l l  drvel i  mot'e on refract ion than rve t. l id on lef lect ion.

Refraction js the bending of a ra5' of l ight. \Vhen l ight passes from
one r-nedium to another of dif ferent density i t  _is bent into an angle exactly
al the point rvhere the t '"vo mediums nreet. Thus a st ick thrust lnto water
appears to be bent or broken r ight at the surface of the water. I f  the
rays are passing from a r 'ale to a dense medium, they \yi i l  be refracted
or bent torvard the perpendicular. I f  the rays a.e passing from a clense to
a rat 'e medium the r.everse is true, that is the r.a1's ar.e bent awav f lom
the perpendicular. The amount that the rays \. i l l  be bent denends ubon the
two mediums in question. In our stud-v one r.vi l l  usual ly be- air so then i t
rvi l l  depend entirel l '  on the index of refract ion of the other medium in
question.

The index of refract ion is the r.at io betrveen the sines of the anEle
of incidence and the angle of i 'efract ion.

In isotropic rninelals this index of refraci ion is constant and the same
in al l  direct ions (providing there is no internal or exter.nal pres_sure to
interfere rvith the elast ici ty of the substance), and is usually eipressed by
the letter "n" in tables and papers on this subject. Since the indices of thesL
substances are alu'ays constant, for r,vater. l .3l l3, for diatnond 2.42. for f l int
glass ( iead giass) 1.621, etc.,  i t  rvi l l  be obvious that the index of refract ion
offers an easl '  method of determining gelr stones.

Doub le  Ref rac t ion

Some rninerals have dif fe'ent deg'ees of elast ici tv in dif ferent direct ions
and consequently the refract ion rvi l l  di f fer along such a mineral,s dif ferent
axes. This is cal led double refract ion arncl such minerals are said to be
anisotropic. Anisotropic crystzrls rnay have one ol.  trvo direct ions or axes
along rvhich a lay of l ight can ploceed r,vi thout suffering clouble refract ion.
that is_the-r '  ma1. have one or trvo direct ions in rvhich they are isotropic.
ol single refract ing. I l inerals having one such dir.ect ior-r or axis are cal led
uniaxial and minerals having trvo such direct ions o1. axes ale cal led biaxial.
These i lxes are the optic axes of the crystal.

When a ray of l ight pzrsses through an anisotropic mineral in any
other direct ion than along the optic axis cf the minelal,  the rav is not onlv
refracted but is divided into tr l ,o r ' : lys u'hich ploceed through the crystal
' lv i th dif ferent velocit ies, hence the refract ive index of each i 'ay is dif fer.ent.
The lefract ive index of the oldinal 'y l 'ay is designated b) '  the Gr.eek letter o
(omega), the index of the extraoldinaly lay i-s ds5ignated by the Greek
le t te l  e  (eps i lon t .  I t  the  index . ' i s  g lea te i ' than  e  the  n- r ine i .a l  i s  op t ica l l l '
negative. I f  .  is gleatei than o the mincral is optical l"y posit ive.

In the biaxial minerals rve have three pi ' incipal optical cl irect ions at
r ight angles to each other' .  Each ofl  these direct ions has i ts o-"vn index of
lefract jon. These indices are clesignated bv the Greek lettet.s, a (a1pha)
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the smallest, 0 (beta) the intelmediate, and I (gan-rma) the largest. I f
the intermediate index P is nearer in value to o the smallest, then the mineral
is optical ly posit ive. I f  F is nearer'  1 in value then the mineral is negative
optical iy. The determination of these direct ions in a mineral is accomplished
by the aid of a polarizing micloscope equipped rvith some such accessory
as a "Berek" compensator.

Minerals are grouped according to their optical and cr1'stal lographical
character. That is, minerals crystal l iz ing on a certain system v' i l l  possess
certain optical characterist ics regardless of what elements may make up
the mineral.  Below we have a table of the three optical groups and the
systems of crystal lography rvhich accompany them or r[ .<:e rersu.

OPTICAL NATURE CRYSTALLINE FORM

fCub ic  sys tem
Isotropic or single refract ing l

IAnlorphus minerals

I  lHexagona l
Uniaxial {

I  lTetragonal
Anisotropic or double refract ing .]

I  lOrtholhombic
Biaxial {  Monoci inic

t  tT r ic l in ic
Transmiss ion  o f  L igh t

We have no\\ '  seen horv a ray of l ight is bent and even divided rvhen
passing through certain substances. We see that i t  is impossible for any
transparent medium to transmit al l  of the incident rays rvhich fal l  upon i t
for the reason that palt  of the l ight is throlr 'n off  again by ref lect ion. Noi.v
we rvi l l  consider another reason rvhy not al l  of the l ight is transmitted; this
reason is that every transparent medium has certain powers of absorption.

Absorption tnay in some cases be a disadvantage but we owe al i  color
to this property in rnatter. Indeed were i t  not for their porvel to absorb
part of the incident rays \1'e rvould have no beauti ful colors in our gems.
This matter lvas touched upon before in the chapter on tef lect ion.

As l ight proceeds through an isotropic mineral the absorption is the
same in al l  direct ions and consequently i f  the mineral ref lects or transmits
only the red spectra to our eye then the mineral wi l l  look red and i t  l ' i i l
look the same color and shade no matter rvhat direct ion we look through i t .
This property is known as selective absorption. In the event that two or
more colors of the spectrum ale transn-ritted then they rvill blend to produce
the color which u,'e see.

In anisotropic minerals, howevet' ,  the absolpt ion of l ight wi l l  valy as
does the velocity of l ight, in the dif ferent direct ions of the clystai.  I t  is
quite obvious norv that lve may see two or even three colors or shades of
color in some crystals by vielving them in dif ferent di lect ions. This property
of variat ion in color is cal led pleochroism. Pleochroism is the word used
in a col lect ive rvay and embraces both those minelals shot ' ing t lvo and
those shorving three colors.

Clystals rvhich are uniaxial usual ly shorv t '"r 'o colors sometimes cal led
"twin colors." Such minerals are said to be dichroic and the property is
cal led dichroisnr. Crystals usually sho'w'thlee colors or shades of the satne
color. These minerals are tr ichroic and the propetty is cal led tr ichroism.

Pleochroism is detected and studied best with a dichloscope rvhich is
discussed in a latel chapter ' .  Also see table of tr , l ' in colors.

(To  l te  co 'n t in .ued)
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(  The  key  t o  p ron  t r nc i u t i on  u : i L I ,  be

Chlor i te (k loe' r i te) .  Any of  a group

of monocl in ic minela ls of  exten-

s ive occut ' t 'ence associated rv i th,

and c losely resembl ing the micas,

and ordinal i ly  character izecl  by a
gleen colo i ' ,

Chloromelani te (k loe"r 'oe-mel 'a-ni te) .

A gem mineral .  Dark-gi 'een,  near ly

black jadei te.

Ch lo ropa l  ( k l o re -oe ' pa l ) .  ( l l een  opa l

f rom Si lesia.

Ch lo rosp ine l  ( k l o re "oe -sp in ' e l  o r  sp i -

ne l ' ) .  G leen  sp ine l .

Chlomat ic (k loe-nrat ' ik) .  Of or  per ' -

ta in ing to color  o l  colo ls.
( 'hrome f iarnet  (krom),  lJvatovi te

( gai'net ) .

Cl- r i 'omic Abbelat ion.  See abelrat ion.

Ch rom i te  ( k l oe 'm i t e ) .  Occas iona l l y

cut  into beads.  Black and opaque.
Heav ie r  t han  j e t .  Ha rdness .  51 ' g ;

Speci l ic  Gravi ty,  4. : l  to ,1.6.

C h r v s o b e l y l  ( k r i s ' o e - b e r " i l ) .  A

beryl l ium aluminate.  Ol thorhon-r-
b ic system. Hatdness,  8 -1*,  R. I .
1 . 74 -1 .753 .  Spec i l i c  G rav i t y ,  3 . 73 ;
Transpalent  to t ranslucent .  Gem
v a r i e t i e - s :  g o l d e n  c h l y s o b e r y l ,
chi 'ysol i te chrysobely l ,  cat 's-eye or '

cymophane, and alexandr i te.

Ch rysoco l l a  ( k r i s ' oe - ko l "a ) .  Hyd rous
coppef s i l icate.  Amorphous ol

crypto-c lysta l l ine.  Hardne-ss,  2-4 ;
speci f ic  g lavi ty ,  2.0-2.2.  Green
ancl  b lue-green 1.o turquoisc.  b lue.
Tlanslucent  to opaque; r 'esembles
turquoise in colo i ' .  Of  gem inter ' -

est  only as a color ing impul i ty  of
chalcedonl '  when i t  is  knorvn as
chrysocol la t luartz o l  b lue chlyso-
pt 'ase.

. fout t . r l  in .  th,e Ju.nuury,  1934, issue)

Clhi 'ysocol la Qual tz.  In Cal i fo ln ia
somet imes cal led blue chrysoprase.
I t  is  a la le stone and in i ts  most

t i 'anspai 'ent  qual i ty  is  of  excep-
t ional  beauty.  See also Chryso-

col la.

( lhrysol i te (  k i ' is 'oe- l i te) .  Ol iv ine or
pel idot ;  a lso impropel ly  appl ied to

any l ight  greenish-yel lo ' "v to yel-

l os  i sh  g l een  1 r ' anspa len t  , { e l ) )  ex -

cept  * .hen used as a pref ix ,

( lhrysol i te ( - lh lysobely l .  Chlysol i te
colo led chlysobely l ,  or  incol lect ly
"O r i cn ta l  Ch ryso l i t e , "  "B laz i l i an

Chlysol i te."  Yel lor , r ' ish-green.

( lh lysol i thus ( l<r ' is 'oe- l i th-r- rs) .  Pale

1'e l lorv ish-gleen bely. l .

( i h l y sop rase  ( l < r ' i s ' oe -p l aze ) .  A  va -

l iety of  the chalcedony gronp.

A p p l e - g r e e n .  S e e  a l s o  B l u e

Ch ryso p rase.

( l i nna f ra r '  ( s i n ' a -ba r ' ) .  On l y  impo r -

t an t  ( ) l  ( ,  o I  n re  l t ' u l y  o r c r r r l i ng  i n
br i l l iant  terr l  crystals ancl  used in
China as a color ing pigment for
a led lacquer ' .  See also Vermi l l ion
Opa l .

( l innamon Stone (-q in 'a-r t run) .  Hes-
soni te galnet .

C i t l i n e  ( s i t ' r ' i n ) .  Y e l l o r v  t o
yel lou ' ish-red t t 'anspalent  quartz.

See "Saxon Topaz."

Cl lam. Wold of ten incor. r 'ect ly  ap-
pl ied to f  resh r .vater .  r .nussels in
vr .h ich peal ls  a le found. Clani  is
p l ope r l l '  a  r l i f f e yen t  spec ies .

Clarn Pear l .  Not  t t 'ue pear ls.  Found
in oysters and c lams. L ight  drab,
pulp l ish led ol  b lue,  ahlost  b lack.
Somet imes sold as biack pear ls
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( dece i v i ng l v ) .  The  u ' o l d  " c l au "

is of ten user. l  incol tect ly  fo l  the

f lesh rvatel  pear '1 i t l i tssel  of  thc

1\{ iss iss ippi  basin.

C las t i c  ( k l as ' t i l < ) .  Couposed  o f

fragtnents,

Clatersal  (k la ' ter-sal") .  Si la l l  d ia-

mond splints fron-r rvhich diamontl

porvder is  proclr - rced bI '  crushing'

C1ay.  Fine,  sof t ,  a l r - r t r , l inous sedi-

ments that  are Plast ic .

C1ean. Ft 'ee f rom not iceable f la l r 's '

O leavage  ( k l eve ' a i ) .  ( 1 )  The  p roc -

ess of  spl i t t ing a i .u inela l  in a

clefinite direction ol directions to

produce smooth Planes.  (2)  Dia-

mond c lysta ls rvhich lequire c leav-

ing,  a lso pieces c leavecl  and la lge'

fragtnents.

Cleavage, False.  See Part ing.

Close Goods.  Diamond c lysta ls lc-

quir ing no plepai 'at ion fo l  c t l t t ing '

C l o u d s .  F l a t  s e m i - t r a n s p a l ' e n t

pa t ches ,  t t s r - r a l l 1 '  b l o r vn i sh  o l '

b l a c k i s h ,  a l o n g  t h e  c l e a v a g e

planes (grains) ;  of ten f ineIY Pow-

dered rv i th "carbon'"  See also

Diamond GlossarY.

C l l o u d y  A g z r t e .  N a r u e  i s  s e l f -

explanatoly.

Cloudl '  Amber ' .  Inc l t ldes Rastat 'd

Anbet '  and pear l -colo lecl  anbet ' .

Cl loud-v appcalance dr . re to nul t i -

tnde of  srnal l  bubbles.

( . l1oudy Textule.  This lef  e ls to
"ni l l<y"  appealal rce o. f  sonre c l ia-

ntontls, l 'hich ma-v le-sult f lottr

inf in i tesimal  inc lnsions ot '  f  rotn

plcr : l ia l i t ies of i  cr ' } 's ta l l izat ion '  Sec

also I ) iamont[  G]ossal ' l ' "

( l lustc ls.  Gi 'ot tps of  srna11 diat .uont l ' '

(  mel6e' )  set  c lose h '  toget l - re l  a.nd

to giver the ef lect  o f  a s ingle

(r 'ount l )  b l i l i iant  ct t t  d iauioncl .

( loatcd Stones.  \ \ rhen a dia l l ro l l r - l  is

coinplete l l '  coatct l  l ' i th  b lue : I

s t long ur icroscope rv i l l  c letect  the

sul f  ace.  coat ing.  i \ Iountecl  d ia-

monds ale of ten paintecl  b lue on
oi  a iound t l - re culet ,  o l  rvhen set

in f lat  top monnt ings alouncl  thc
gi ld le.  ( ioat ing tempolai ' i l ] '  i r -n-
pl 'oves the colo l  and is .  of  coulse,

deccpt ive.  See also Al te led Stones.
(  o c u a n u t  P e a r ' l s  { l ( o e ' l ( u e - n l l t " ) .

Pea l l s  f i ' o rn  t he  oys te l  o l  c l a rn  o f

S ingapo le .

( lohesion ( l<oe-hee'zhr-rn ) .  Al l  sub-
stances ale consideled to be r lade
up of  snral l  pal t ic les or  atoms,

These nr inr-r te pal t ic les ale hekl

togethel  b-v fo lce of  at t lact ion
cal led cohesion,  rvhic l - r  tends to le-

s ist  an1:  -sepal 'at ion bet$-een thel
ato l ) rs.

Co l l e t  ( ho l ' e t ) .  Sa rue  as  cn le t .  A l so
the metal  pol t ion of  a l inger l ing
in rvhich a stone is  set .  Seet Culet .

L -o l l o i ds  and  Ge l s  ( ko l ' o i ds  and  j e l s ) .

l fasses rvhich do not  crystal l ize.

Ar.noi 'phous.  Opzr l  is  an example.
"Co lo l a r l o  R r . l by "  ( ko l " oe - i ' ae ' doe ) .

Py lope  (ga lne t ) .  Same  as  "A l i -

zona Rubl- . "
"Cololado Topaz."  Ci t l ine (  yel lo l  -

r luai ' tz  )  ;  a l -*o,  col le ct l l ' ,  topaz
f ]  om ( lo lo lado.

( lo1or ' -Pia1' .  [ Isual l f  i 'e le ls to co]ols
plot l r :ced b5r d ispels io i - t  ant l  not  to
plav of  colo i ' .

( lo lo l  Range. The val ious colo ls ex-

hib i ter l  b) .  d i f fe lent  r ,a l iet ies of  a

m inc la l .

f l o l u l nna r '  ( i i oe - l um 'na r ' ) .  I { av i ng

s len r l e r  p l i su t s  i n  c l ose  pa la l l e l
g  l oup ing .

( lonibust . ib i1 i t .1,  (  l<onr-bus"t i -b i l ' i -1. i ) .

Anrong gcn'rs is  a qual i ty  possc.ssor l

b1'  the dianront l  onl l ' .
( l o r . nn re l c i a l l y  Pe t ' f c . c t .  P i i l u c .  ( \ r e1 ' ) ' ,

vc] ' ] '  s l isht  in ipei ' fect ions in a

r l i an ron r l . )  See  a l so  Pe l f ec t .

( T o  l t e  t  o t i t i t i t t r ' t l  )
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THE SANCY
Fine jervels,  perhaps more than any other conrtnor i i ty ,  r 'e ta in thei i '

va lue ' "v i th s ingulal  equal i ty .  Great  d iamonds have been given as secul i ty

in far ' -of f  days of  Easteln h istory;  secul i ty  for :  safet l .  of  goods and of

l i fe i t .qel f .  In European history they have been pledgecl  for  r r - ren and

nloney.  The Sancf  is  a s ingular '1y inte i 'est ing i l lust lat ion.  From the days

that  legend te l ls  us Fugger ' ,  the Nulemburgh bankei ' ,  seculed the diamond

l- i th othel  Ducal  jc ' rvels f ron-r  the Belnese government,  to the dal '  u.hen

pool  Jaures Stuart ,  ex i led k ing of  England,  parted rv i th i t  to Louis XI \ ' ' ,

the Sancl '  rvas invaluable a-s a rnoney i 'a iser ' .  Henry I I I ,  Henry IV.  and

the Str , ra i ' t  Kings of  l , lngland plof i ted b1,  the possession of  the stones,  to say

no th i ng  o f  Sancy  h imse l f .

T l - re Sancy Diamond has had a lnost  confr , rs ing histo i 'y  orv ing to the
old legend that  i t  wa-s one of  the gleat  d ianronds lost  b1'  ( lhar les of  Bur ' -
gundy af te l  h is c lefeat  at  Nancy ol  Gtanson. I ts  h isto i ' f  is  u 'e l l  confused
rvi th that  of  the Flo i 'ent ine.  Author i t ies a le r low in pel fect  agl 'eeinent
t ha t  t he  Sancy  r vas  neve - . ' i n  t he  possess ion  o f  t he  I ) uke  o f  Bu rgun r l l . ,  bu t
the stor ' .v  st i l l  l ingers on in nervspapets,  r -nagazines anr l  in the sto l ics of
manl '  "p letended" r i iamont l  expel ts.  This cornmonly accepted but  nor l '
d ispi 'ovecl  sto ly rvas that  the Sancy s.as orrnecl  bv the Gleat  Mogr: ls .  that
i t  rvas blought to Eulope at ,sor le t late,  not  hnorvn,  ant l  cante into t l re
l rands of  Phi l ip,  Duke of  Bui 'gr-rndy,

The t luth is  that  the geni  hacl  been pulchased in ( . lonstant inoplc about
1570 by Nicholas Har la i ,  Seigneur '  < le Sancy,  rvho hat l  ev ident ly  a pass: t ,n
1 'o l  jerr 'e ls.  I t  u 'as a fashion r-nole ext t 'avagant lv indulged in dur. ing the
sixteenth and seventeenth centul ie.q in I lLn 'opc.  than at  : rn1'  other t inrc o l
in any othcl  p lace save the East .

l I .  de Sancy rvas a pi 'ominent f igule at  the conl t  of  Hernt . r '  I I I ,  tht :
l rnfo l tunate,  v ic ious,  rveal i  son of  Cathcr ine c le ' l \ Iec l ic i .  \Vi th h is c lo. ! r 's  in
a ba-ql<et  about h is necl i ,  h is srveetr leat  bal ls .  h is porv<ler  ant l  rou.s ' .e,  hts
l .hole bodf  i 'eel<ing rv i th scent .  Henr '1-  I I I  l 'as a p i t i fu l  f igule.  Hc'  * ' : rs
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bald * 'hen very young and was most sensit ive because of this defect. He
always lvore a small  cap decorated with the Sancv diamond lvhich was
either loaned or sold (probably loaned as de Sancy came in possession of
the diamond after the death of the Valois) to the king by the owner' .
Henry II I  was assassinated in the rvar of the Three Henrys, and Henry IV
ascended the throne. Henry IV rvas gal lant in love and wat'  and the
husband of the greatest royal woman fool in history, Malie de Medicis.
Henry made de Sancy supelintendent of f inance. Henry boi.rou'ed the
gem flom de Sancy to give as security for a loan, by rvhich he coult l  secure
hired soldiers. The t lessenget'  was dispatched tvith the ieu'el,  but never

reached his dest inat ion.  Thieves had probably fo l lou 'ed him. De Sancy,
knorving that  the man \ \ 'as loyal ,  had a sear.ch made, and the body . rvas

discovered,  c l is inte l red,  and in the stomach of  the fa i thfu l  lnan the great
diaurond rvas fonnd. Fol lorv the fate of  the orvner.s.  Henr.y IV fe l l  by a
daggei '  s t roke even as in the same l lannel  the last  of  the Valois-Heni 'y  I I I .

De Sancy sold the diamond to Queen El izabeth,  and in the Inventoi .v
of  Jewels in the Tou.er of  London, March 22,  1605, (Jan-res I )  the ieu 'e l  is
descr ibed in the quaint  language of  the t ime- ' ,A gleate and r .yche jervel l
of  golc ie,  cal led the 'Nlyrror  of  Gleate Brytayne'  conteyninge one ver. ie
fayre table dyamonde, one ver ie fayre table rubye,  t rvoe other larc lge
dyamondes,  cut  lozenger,r , 'yse,  the othe.  of  them cal led the ,Stone of  the Let ter
H of  Scot lande, '  garnyshed wyth smal le dyamondes,  tu,oe rounde per les,
f i red,  and one fayre dyamonde, cut t  in Fawcetts,  Bought by Sauncev. , '

ffist/
THE SANCY

Col lateral  of  Kings
and  Queens

Weight ,  55 Carats
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The diamond rvas in England unti l  1669' Charles I,  son of Janies I,

lost his head, and his widorv, Henrietta Maria, plesented the jes'el to

Somelset, Earl of Worcester, from whom it  passed again to the English

Clorvn. Foltunate that Cromwell did not get his grasping hands on the

stone, and "sel l" i t  for a feu' shi l l ings to sotne good Puli tan fr iend. Later '

Kins James II  orvned i t ,  and he lost his thlone. (The Earl of Wolcestei '

may have given the diamond to him.) Pool Jatnes II  lost al l  at the

disastlous Batt le of the Boyne and f led to F'rance. Louis XIV \\ ias an

affable host to his guest fol a season, but t ' t roui 'nful,  shabby exi led kings

bored him, and rvas not Clon-rrvel l ,  rvhose foi 'eign pol icy he admired, eyeing

him? In desperation, Jarles Stuart sold the dianiond to the gi 'asping king

s.hose fondness for diamonds rvas rvei l  knorvn. Louis gave him, l 'e are

to ld ,  25 ,000 pounds ($125,000)  and James thanked heaven fo r  d iamonds

that rr 'ele alg.ays a security in a t ime of t i 'ouble. Jaures shorved a side

o1 the Stualt character that must have been inhei ' i ted f l 'on-r his canny

Scotch father for he had held fast to the diamond as a last lesoi ' t  and
"saved his face" in the courts of Europe. Louis XV inherited i t  and

placed i t  in his Coronation hat. Much lnole decorative on the handsoure

he'ad of the har"rghty Louis than the weak Valois. Louis XVI lost his head

ernd the jervel u'as stolen frour the Galde Meuble in Paris in 1?f)2 ' tvi th

othel Cl lown Jervels (the "French Blue" and the Regent).

This robberl '  lvas one of the tnost mysterious and dramatic lobbelies

in history. I t  rvas more than a soldid theft according to sonle scandal

nrongers of the Radical party who saw the hand of the Legit imists in the

r'obbery, and at the t ime of the law suit  the Royal Bourbon nal l le was

dlagged in, and an agent of the farni ly accusetl  of sel l ing the jelrel to

the Demit loff  family in 1835. This rvas quickly dispi 'oved by evidence that

a Fi 'ench nrelchant, '"vho could not possibly have been connected with the

Bourbons, rvas later responsible fol i ts sale in 1828. This i 'obbely of the

Gar.de-Meuble, so cal led from the bui lding in 'rvhich the Crorvn Jervels and

legal ia of France rvere hept, occurled in the yeal '  1792.

ln ple-Revolut ionai 'y days the jer 'vels rvere displayed to publ ic vierv

t lul ing certain days of the year. After the dreadful days of september',

1792, the jelvel cabinets \ \rei 'e closed and sealed. A careful invento|y $'as

Dratle. Not only did the Treasury contain jervels impossible to dupl icate,

but priceless golden vessels and othe1. rel ics too nt l l - l lei 'ous to l ist here.

The guards rvere either too trustful,  or too careless oL rvolse, for

one rrorning they found the rvindorv open and the t i 'easure gone--the seals

blol<en, but the locks not picked. l \ ' lany 'rvere ar ' t 'ested on suspicion and

the police rvet'e in despair rvhen an anonyllloLrs lettei' I'eached the Corir-

mune, tel l ing \t 'here to sear,ch fo| a po|t ion of the t i 'easule. The letter

u,as not a hoax-the Regent \\'as recovel'ed and the famous onyx vase'

cal led "The Chalice of the Abbot Suger," but str ipped of i ts splendid

gold mounting. Fear of attempting to dispose of art icles so unique as

the Resent and the Chalice led to the sact ' i1ice.
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The Sancy Diamond reappealed and s 'as sold by a t r ' r .ench ntei 'chant
about 1828 to Pl ince Dcnidof f  for '  9100,000. The squabble and lau.sui t
that  g leu.  out  of  th is sale would take too long to re late,  but  i t  was a cele-
blated ca-se in the French la."v cour. ts.

1865 the Sancy letu lned to the lands of  i ts  b i l th,  having been pur. -
chased by a rveal thy Parsee r-uer.chant,  but  i t  canre back to pat is  and rvas
shorvn at  the Exhibi t ion of  1867. Again i t  r .etnrned to India to become
the propel ty of  the l Iahar.a jah of  Pat ia]a.  l t  rvas set  in p lat inurr  ancl
' " r 'as a pa| t  of  the state regal ia of  the Nlal la |ar 'ah.  I ) r ' .  Knnz is  aut l - ro l i t l '
fo l  the statement that  i l - re jenel  is  norv the ploper. t -v of  Ladl '  Astor .  Ther.e
is,  however ' ,  anothei '  s tone qui te s int i la l  in  appealance to the Sancv,  and
thele is  a possib i l i ty  that  th is is  the jeu.el  in the possession of  Lady Astor . .
Indian Rajahs do not  easi ly  par. t  rv i th thei l  dear.est  gen-rs, . lvhich they
legai 'd rv i th a devot ion that  apploaches adorat ion.

The c l ia ' - rond is  about the s ize and shape of  a peach stone,  ancl  * .e ig l is
55 ca.ats.  I ts  fo i . ' - t  and cut  shorv i ts  Indian o. ig in.  I t  rvas or ig inal l l , .
faceted on both s ides a.nd is  said to be of  f ine bl i l l iancy anci , , r ' " ,ate i . . "  The
old stor '5 '  that  i t  was one of  the f i rs t  s tones to be cut  lv i th symmet i . ical
facets is  pe.haps t 'ue,  but  that  i t  was cut  by Lo' is  de Ber.qner-r- r  fo i . the
Duke of  Bulgundl '  does not  seen possib le.

LARGEST RUBY-RED DIAMOND
Trvo of the finest diamonds of the $.orld were on exhibit at

the Chicago Worid's Fair. A five-carat ruby retl diamond,
valued at $150,000, is the largest and most valuable ruby red dia-
mond in the world. The other stone, which bror-rght thousands
of vis i tors to the Diamond Exhibi t ,  is , 'La Favori te" (50.29
carats) said to be the finest blue white diamoncl for its size in
the u'orld todal'. It is ou'ned b1' a Parisian and is valued at
$1,000,000.-I{ct te l ty G. FredericA' Shephet 'c l .
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Sapphires and Sapphire Bearings
B.  W.  S t .  CLA IR

Standardiz ing Laboratory,  General  Electr ic  Company

Clystal l ized colunduur has no c leavage. This is  t lue of  a l l  of  the

natural  var iet ies rv i th rvhich r l ,e have had contact  and the synthet ic

corundums. Sapphi le may erhib i t  part ing due to repeated t rv inning.  This

is met t ' i th  very inf recluent ly  in rvel l -c lysta l l ized matei ' ia l  and is  a imost

completely absent in gem stock.  I lassive colun<lum ver-v f lequent ly shorvs

pal t ing,  of ten in t rvo di rect ions at  apploxinatel -v t ' ight  angles to each other '

(a1ong the lhombohedron).  When th is is  met rv i th i t  is  of ten thought due

to excessive pl 'essure changes af ter  the fo l t - t tat ion of  the colundum.

Many natui 'a l  sapphires t ' i l l  have a shaley appeal 'ance due to a l te la-

t ion or  to solut ion in one pal t icular  d i rect ion.  This neal ' Iy  ahvays occul 's

pala l le l  to the base of  the pr ism (0001 plane).  Such stones ale f requent ly

found in sapphi le f rour At tst i 'a l ia and Ceyion and plobably a lso f lom Burura,

and can be spl i t  in to fa i r ly  th in lamin:re.  This part ing is  qui te d ist inct

f ron-r  the c leavaEe of  ur ica in that  the indiv idual  layels rvhich can be spl i t

of f  appear to have dof in i te th icknesses.

In ternal  Cracks Indicate Synthet ics

In synthet ic  sapphi le there is  a b leakage of  the or ig inal  bouie paral le l

to the lone axis of  the boule l 'hen the surface is  d isturbed in an1- s 'ay.

Most boules are sold : rs halves.  The re lat ionship of  the plane of  th is spl i t

to c lysta l  d i rect ions is  inexact  except that  the C axis l ies sonervhele in

th is p1ane. Synthet ic  sapphi le rvhen highly pol ished s ' i l l  o f ten exhib i t

minute sub-surface cracks knor,vn in the Gelman l i te lature as "Sprunge."

These ale very f i 'equent ly seen along the edge of  gem facets and apparent ly

appeal  only in the synthet ic  stones.

In both natula l  and s l .nthet ic  sapphi le we ale tecogt t iz i t tg a pseudo-

part ing to which rve have given the terur  "p lessule pai ' t ing."  This appeet ls

as short ,  s t ra ight  l ines or  cracks r 'vhen the pol ished sul face of  the stone is

put  undel  excessivc pl 'essl r l 'e .  These cracks ate paral le l  to the basal  p lane

(0001) and can be brought out  by iubbing a needle over the pol ished surface.

Polvsynthet ic  t rv inning'  occurs fa i r l l '  f  ret luent l f  in  cr-vsta l l ized coiundut. t t

and is  p lesent  in synthet ic  sapphi le despi te statetr tents to the contrar-r r '

Imperfect  cr1 'sta l l izar t ion that  has the appearancc of  tu ' inning in pola l ized

l ight  is  qui te common in synthet ic  sapphi le.  Polal ized sapphi i 'es ve1' I  sel -

dom givc an1'  cxternal  evidence of  inte i 'nal  t rv inning : r l thortgh occasionat l lv

an abi 'upt  change of l  colo l  or ' l - rue rv i l l  t re found to coincide rv i th the t ' rv innir lg

plane.  Twinned c i 'ysta ls occur fa i r ' ly  f iequent ly in sapphi le f rom Ceylon,

Burma, and South Af l ic iL.  They probabl) '  never occut '  in  Montana sapphi le

and very i 'are ly i f  evei  in sapyrhi le f i 'om Queensland.  This lefers to t lac lo-

scopic twins.  Polysynthet ic  t rv inning does occul '  fa i r l l '  f lequent ly in the

N{ontana sapphire,  but  there is  no extelnai  evidence of  i t  in  the cr '1 's ta1

ei thel  befoi 'e cut t inE ol  af te i ' l r ,a lds.
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Genuine  Sapph i re  More  Serv iceab le

For al l  lvatt hour meter bearings where there is continuous rotat ion
of the armatule and where the bearing wil i  probably be in service for many \
years before i t  is inspected we use only natulal corundum and from selected
sources. For some very l ight instruments tvhere the armature weights
are verv small  and where the service condit ions are not very exact we have
used some synthetic corundum. Our use of i t  for this purpose has been
very lestr icted as i t  is general ly possible to get the natural sapphire bearings
for substantial ly the same cost as the synthetic.

I t  has been out '  experience that natural sapphire rvhen used in beal ings
car l ' y ing  cons iderab le  load (10  grams or  more)  has  a  much longer  l i fe  than
synthetic sapphile has. There are nrany factors which may cause the start
of fai lure in a . je'"vel beat ' ing so that one f inds sorne natulal sapphire bear-
ings rvhich breah dor,r 'n earl ier than some synthetics, but rvhen a suff icient
nunber of beal ings ai 'e exar.nined so that stat ist ical nrethods can be used
the results a1'e vely u-�uch in favor of the natural sapphire. The reasons
fol this aie pi 'obal i ly I 'elated to the almost complete absence of strain in
natural sapphile and the presence of relat ively high strain in the synthetic.

Our experiences have been alntost entirely with sapphire, but as ruby
is only a minor nrodi l icat ion of this nraterial our lesults ar.e bel ieved to be
true of lubv also.

And !

Has -vour subscript ion expired ?

See article belo,u,t.

FREE DETERMINATIONS TO NEW AND
RENEWAL SUBSCRIBERS
Special  Chr istmas, 1935, Offer

Asi t le f lont  the change of  pol icy as out l ined in the Eorronr l l  FoHuvr.
Gt ' r rLs & ( |emolog11 is making a specia l  of fer  in o lder to i r . rcrease c i rculat ion.

Have You a Fr iend in the Trade?
The nrajority of the present subscr.iptions to (ior.s & (|ettol.og.y began .rvith

the Janualy-Febluat .y,  19i i4,  issue.  ' Iher.efore,  
most  subscr. ipt ions expi le

* ' i th th is issr-re.  In addi t ion,  Chl is tmas is  apploaching and you nray have
a f r iend or  f l iencls in the jervelry business to u 'honr I 'ou rvould l ike to
present a subscl ipt ion to (Jerrzs & Gomology as a ( lhr is tnras gi f t .  In ordel
to f i l l  both of  the above neecls,  the Anter ic t t r  ( ] r t r t  Soci t ' tu tnal<es Lhe fo l log ' -
ins conrbinat ion of fer ' :
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Your lener,val  (o l  new) subscl ipt ion.  .  .  .  .$3.50

Yout ' rene'w'a l  (or  new) subscr ipt ion and one

a d d i t i o n a l  n . e r o  s u b s c l i p t i o n . . .  . . . . . . . $ 6 . 0 0

YoLrr  leneu'a l  (o l  new) subscl ipt ion and two

a d d i t i o n a l  r r e t ,  s u b s c r i p t i o n s . .  . . . . . . . $ 8 . 0 0

Fi l l  the blanl< belorv ant i  mai l  rv i th youl  checl< to the Ameriutn.  Gent

Sotr ic f . i / .  An appropr iate cai 'd wi l l  be sent  to the lecip ients of  youl  g i f t

subscr ipt ion-s advis ing them that  you have suppl ied them with a subscr ip-

t i on  t o  ( Jcn rs  <0  Gemo log ' y  f o r  1935 .

Free Gem Stone Determinat ion

In acld i t ion.  each nelv and lenerval  subsct ' ibel  is  cnt i t led to otre detet  tn ina-

t ion of  a facet-cut  stone for  h i rnsel f  ot  fot '  any ont '  of  h is ct ts totnels.  This

deternr inat ion u ' i l l  be made in the laboratory 6f  the ()ento\ogical .  I t r .s t i t t r tc

of  Am.er i t 'u .  (You may pass the detern, inat ions on t r i  yout  g i f t  s t tbscr ibels

o|  r 'eta in them fol  youlsel f ,  as you l ike.)  Reurember,  no detel 'mi t lat ions

of  unpol ishet l  o l  cztbochon-cut  gems wi l l  be mat le on th is of fet .

Send Your Order  at  Once!
This specia l  combinat ion of fer  is  ef fect ive onlv unt i l  January l5 '  19115.

Mai l  your checl< ot '  o i 'c let  aL once.  Payment ma1'  ber nrade at  your con-

venience betu.cen nol ,  and Januat 'y  15,  19i i5.  You t lay send the stotre fo l

detenninat ion auy t inre befoi 'e the end of  1931-r .

To
AunRrc,tN (lnlr Soctrtv,
555 Sorrrn AT,FTXANDRIA,

Los ANGELES, ( i . r . r - tnonNr- t .

P l e a s e  r e n e r v  n r y  s u L s c r i D l i o n  1 o  ( ; ( 1 r A  \ l  ( ; t ' t i l o l o ! l l l

N a n r e

Adtl  re '  s

( ' i r y

I lnclosed is my check for $3.50,

I  u ' i l l  senrl  chet-k before Jzrrr t tut

P l e a s e  e n t e r  a s  m ]  g i f t  s u b s c r i h e r :

N a n r e

A , i r l r e - .

( -  i t  y .

I lnclosed is rny checl< for $6.0O.

A l s o  e n t c r  a s  r l r y  g i 1 t .  s u b s c r i b e r :

N  a n r e

Add ress

C i t y

Encloset l  is my check for $8,O0.



TH E AM ERICAN CEM SOC I ETY

Itas as its Ttut'poses

To Make Amer ica Cem and Jewelry  Conscious

atl,d to eclucate the public that

G E N T J I N E  T H I N G S  A R E  P R E F E R R E D

B Y  G E N U I N E  P E O P L E

a,nd plLrchasecl .front

REGTSTERED JEWELERS,  AMERTCAN CEM SOCtETy

THEREFORE
To include not only Graduate Members A.G.S.
but also every old-established jerveler with 20
years' buying experience who is too old and
busy to complete a 14 months' course among

the number of jeu'elers who

Can Command the  Conf idence o f  The i r  Pub l ic

A special short reading course is announced
with tr,vo-day lecture course in their Region in
1935. After successfLll completion of r,r'hich
they rvill be registered as jer,velers subject to
yearly registration only so long as they keep
in touch \vith new de\relopments regarding

gems, metals, and jewelrl'.

RECTSTERED fEWELERS A.c.S.
Wi l l  Cons t i t u te  a  Na t iona l  Gu i l d !

AMERICAN CEM SOCIETY
555 S" Alexandria Los Angeles, Calif.




