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FOREWORD

This Bulletin which was intended to be a record of scientific
reseirch aund investigation in Siam fizst appeared in 1937 and was
known 2s the Siam Science Bulletin.  In 1939 by the act of the
National Assembly the name of Siam was officially changed into
Thailand, the name of this DBulletin was accordingly changed into
the Thai Science Bulletin. Since, however, Thailand has now
resumel its original name of Siawi, this Bulletin from now on, will
be known by its old name.

At first the publication of this Bulleiin was irvegular but later
It was published quatterly. Due to the war, however, publication
was suspeuded temporarily and it i now intended to resume publi-
cabion which will at first be irvegulav until such a time when it can
be published quarterly as of old.

[t is sincorely hoped that this Bulletin will fulfill its purpose

in promoting foreign interest in the progress of science in Siam.

The Editor.



Studies of Precious Stones in Siam

(With 4 Plates and 3 Diawings)
BY

ULRICH GUHLER.

INTRODUCTION

Sinca time immemorial precious stones have exercised a
pwticular and strange fascination upon mankind. Tt is not only
the inbom tendency of men to acquire viches, it is in many cases
nat only the ntn@l wish 6o possess beautiful things, Tut it is in my
opinion alss the mystery that surrounds exch gomr, the mystery of
its origin, when nature made i, and the mystery of its fate and tre-
vels throngh <o miny hands before it reached its present owner.
(1011 anl other precions metls stimulase the imagination of’ nmnj.
particularly of thos: who hive none But gold, that alluving yellow
mett, hi< been somewhat degraded to A comnrercial commodity, its
price is quo%:d on official and anefficial exélmng(—‘s, it gerves as Losis
for the eurcencies of the world and is traded ke any cther article
of a ceértain fixed and constant quality. On the other hand precious
stones are ditferent from gotd.  Tike men, there are no two gems
entirely tlentical, there is no fixed value for geins, but cach specimien-
espacially an exceptional.store <is valued acenrding to its own pot-
ticular quility.  Priges and values have been and are continuously
subject to change.  Perkaps with the exception of diamonds, there
is N5 unlimitad supply of gems. True, average diamonds have lost
a great part of their mystery, since they have beenr found in always
ineresing quantities, since they'are traded like so many other comme-
dities and since their supply and prices are well regulated by the large
firms in Sonth-Africy and Europe.  There is an unlimited stock of
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diamonds in the safes of a few companies and the supply is well
adipied tothe existing demand. Coloured precious stones, however,
rubies, sapphires, emeralds, are rare and nobody can tell when this
or that mine may be exhausted. Large and fine specimens of these
gems are much rarer than diamonds of equal size and - in most cases-
much higher in value. The history of many a large precious stone
1s kaown, the history of others is shrou! d in mystery.  Countless
hive ba:n the lives of men lost in search of Precious stones, count.
less the crimes that have bsen committed in the pursuance of the
lust for their possession. Most men and well-nigh all women share
this passion for gemns, and thare is scarcely a story in which a special
fime stone is not mentioned. Such are men! But is it entirely the
intrinsic value of the precious stone that to such an extent excites
the passion of men and the longing to possess it I do not think
80. I bsalieve it is the baauty, the lustre, the colour, the rarity that
a'e the miin sources of our fascination. To possess a thing that is
beiutifnl and rave at the same time - if possible unique - that is wbat
Wwe want. And then our imigination dwells on the past of our gem,
when it was found, cut and sold and how it passed through the hands
of so many unknown men into ours.

It was my intention to show by these few introductory re-
marks how the occupation with gems is by no means a dry affair,
limited oaly to the laboratories of scientists or to traders. Almost
everybody has had personal dealings with gems.  But to return to
the subject of this paper: it is threefold:

1. I shall give for the sake of: completeness a short resumé
of th> main s:ientific facts about each gem.  These have been com-
Piled from various books (23, 25/26, 29/32) and will include a short
description of th> erystal forms, the physical, optical and chemical
properties (Part I, Chapter 1-111)

2. The second part (Chapter 1v) will contain all relevant and
temarkable historicil and modern references to the occurrences of
&21s in Siam, and a description of their recovery.
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3. Tae third part (Chapter v) will deal with the spe'cial condi-
tions in Siam under which gems are treated, cut and traded, as well
as with their sizes and value with particnlar reference to the deve-

lopm>n® of prices in recent years. A special Chapter (v1) is added
referring to synthetic corundum.

PagT 1
CHAPTER I.
Diamond

Althougz there is no authentic evidence for the occurrence
of the diamond- in this country, I propose to include a few remarks
and quotations on this most precious gem which may at least be
of som: historical intevest. ~ Diamonds are mentioned in several
ancient books about Siam, although not too much importance
should be attached to those early reports.

Thr. Herbert (2) who trsvelled in the East between 1627
anl 162) siys: “The soyle is rich in diamonds. ........... most uberous”
(P. 817).

de la Loubdre  (4) wno was French ‘ambassador to Siam in
1687-8 states: “Mr. Vincent (a physician whom the envoy brought
with him from Siam to France) informs e that he has seen in the
hands of the Talapojns who secretly busie themselves inlthese re-
searches, some samples of pieces of sapphires and diamonds that came
out of the mine” (P. 14).

We read in Turpin (6): “ In the beginning of this century
one brought to the King of Siam diamonds from an occurrence,
discovered near the surface, but as the occurrence gives only uncut
stones and as there are no lapidaries in the country, the Siamese
have taken little notice of it and the occurrence has fallen into ob-
livion. The private persons who had given some of these diémohd_s
to the officials of the King, retired to Pegu annoyed that they had
not received any reward. ” (L. 218-9).
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Linschoten (3, IP. 83) mentions: “At Patane some diamonds
are found”.

In addition a.number of later writers swho have stayed in Siam
mention the: occurrence of digwionds.

Herman A. Ring (17) quotes “Diamonds occur in Cambodia

frontier regions.... ....

In 1893 George B. Bavon (10) w.cntions “There is a small
mountain, Bang Kr Chah, wnere it is said diamonds are procured.”

Kruijt (12) who visited Siam in 1875 states: “Althougb Siam
must be rica in precions and nonprecious metals and rocks, princi-
Pally diamonls and sapphires, the mines are not worked or oply in
A primitive manner. These may become in the future a rich source
of wealth for the country.”

Gerini (18) quotes Turpin (6) I. P. 218) as saying “that a
diamond mine had been discovered in the North of Sian about 1700,
but since forgotten.  Gerini adds: (P. 176-177) “the reason was
evidently that no true diamonds were to be found there.”

Finally Nai Sanak Bu-azas (28) states briefly “ Diamond has
not even been thought of, although there is a possibility of its occur-
rence”; whe eas the Department of Mines and Geolo&y (27) strikes
2 more hopeaful note in saying “Thailand lacks only Diamonds and
Emeralds, but we have not yet given up the hope of finding diamonds
some day, as they muy be discovered in the roeks, rich in pyroxenacs
wiich occur in the region of Uttaradit and the emerald may be
fount in pegmatite dykes or-schists in the metamorphic rocks.”

We know of the formerly rieh diamond mines in India. We
f“,"th ¢ know that diamonds hive been mined in Borneo, that occa-
stonal finls wera made in Sambra and Chint. T believe that trere
15 still hopa that one day this most precious of all precious stones
mi; be fouad in this country.  Some years ago about ten small
waite erystals we o b:ought 5 me, which provel to be real diaionds,
Allazedly they we e eollaeted from tin ove in the neighbourhood of
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Puket. Since then the statemient was repeated to me twice: by
other people who said -that small diamonds weve .to 'be found
in tin ore in the Sonth, but I have been unable to check it.

'CHAPTER II.

Curundum

The swpphire and the ruby are transparent coloured vgrieties
of the mineral corundum. They occur in well developed crystals
which belong tc the hexagonal system. Characterissic of many
crystals are fine parallel striations which are often bent at an m}gl@
of 120 degrees in accordance with the pattern of the hexagonal
system. The hardness of corundmn is 9, the next after diamond_,
one of the features which makes the gem so valuable. The specific
weight is variable between 3.9 and 4.1, The application of heat
tends to lighten the colour. Corundum by friction develops positive
electricity which it retains for some time. The mineral occuys
colourless and in all colours unto black. Dispersion is weak (0.018),
and hence there is little fire in the cut gent. Colour is consequently
the mos? important factor in the valuation of the stone. Dichroism
is strong. When seen through a dichroscope, a good sapphire, pro-
pecly ent, i.e, with the table at a right angle to the optical (crystal-
lographic) axis, shows pure blue colour in the direction from the
culet to the tible, and geeenish-blue colours when inspected through
the girdle. A good ruby nnder th? same conditions shows pure red
when msp.cted through the table and yellowish-red: through the
givdls, Taz v lractive index of corundum is 1.76-1.768. Chemically
corundum is Aly Og=Aluminium Oxide. Acids will not attack

cozundum, ny» ix it fusible before the blowpipe.
(A) Sapphire

Ths sypphire is slightly harder than the vuby and its specific
weight is somewhat higher. The blue sapphire derives its colout
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from .an aldition of titanium and iron to the aluminium oxide,
All cornn lam which i3 pos red is called sapphire. There are white,
graxn and yellow sapphires and all variations, and'combinations
batween those colours are possible. Often stones are multi-coloured.
Such stones fraquently show a zonal distribution of various colours.
It i3 n chareteristic of this variety that its colour by artificial light
occasionaly differs from that by natural light, being generally less
britliant by the former. Some specimens remain unchanged under

artificinl light, others becommg darker, even black, or chfmcrmg
from blue to a reddish-purple or violet colour.

- When cut “en cabochon” gapphires sometimes display a vivid
white six-rayed star on the surface. This optical phenomenon, called
“agterism”, is due to a lattice-like interior structure of the -stone.
‘Such stones are called “star sapphires”. They cannot be produced
synthetically. - Star sappiires and star rubies on which the star can
be clearly seen in ordinary and diffused light, are rave. Most stars
are clewrly visible orly in direct sunlight or under a strong electric

bulb. ;

There are, however, very rare stones the inner structure of
which is so suitable to produce the optical illusion, callel “star,”
and which are so sensitive to any source of light, that double stars
can be observed when the stone is exposed to two sources of light,
not too distant from each other.

The effect is striking, as shown on drawing No. III, which
was made from a seven-carat stone in my possession. The colour
ot this opaque stone is a dark reddish blue

The Associated Press.has recently published an article wherein
1t is said that parfecs synthetic star sapphires and star rubies have
been produced synthetically by an American Conpany and exhibited
at the Americwn Museum of Natural History. It is reported that the
largest synthetic star ruby weighs 109.25 carats as compared with
the largest natural star ruby, “the Edith Haggin De Long Star”
that weighs approximately 100 carats,
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It is said that the star is made-of titanium oxide.

Before any scientific publication bas been made about these
synthetic star rabies and sapphires, I am not in a position to give
my opinion. It has to be kept in. nund that many sensational news
are published by the press without proper scientific foundation. Tt
remains to be seen whether the synthetic stones are actually iden-
tical with natural stones. I am inclined to doubt. If the siar is
“made” of titanium oxide, it would seem that the star should remain
in a fixed and stationary position witkin the stone. In natural stones,
however, the star, being merely a reflection of light produced by
the lattice-like structure of the stone, glides above the surface when
the stone is moved. If the star of the synthetic stone remains in
a stationary position, the entire “charme” of the stone is lost,

(B) Ruby

The red colour of the ruby is due to the inclusion of traoces
of chromium in the aluminium oxide. The colour-tone of this gem
varies greatly, ranging from a delicate pink tint to pale-rose, red,
reddish-white, pure red, carmine and blood-red. The so-called “pi-
geon-blood” red is the choicest coléur, and is the accepted qualifi-

cation tov the best ard costliest gems.  The Burmese distinguish
between “pigeon-blcod” red, as bestv colour, “chicken-blood” red as
next best colour and “rabbit-blood” red as third-best colour. ~ Wi-
thin each colour-shade they distinguish again between three diffe-
Tent tints. As in the case of the sappbire, the colour of the ruby
18 not always uniform within the same gem. When heated, the
ruby does not lose its colour.  Under artificial light the colour is
greatly enhanced by the fluorescence of the stone. ~ The common
faults of rubies and sapphires are lack of clearness, presence of

“clouds” or “silk”, internal eracks and fissures (*feathers” ) and
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an unheven distribution of colour.  Large, rubies are much rarer
than latge’ sapphives. The “star-ruby” corresponds to the “star-
sapphire””,

CHAPTHR IIT.
Other gems
(A) Zircon
The Zircon is g “ Mystery -stone”, as it offers quite a
number of 8o far unsolved problems It crystallizes in the tetrago-
nal system;.its hirdness is 7.5 and its specific gravity is very high
4.0 to 4.8 Diépet‘sion is’ very high too (0.048). The refractive
inlex is 1.92-1.98. The colours of the zircon have a wide range
from red-brown through white to dark-blue.  The zircon changes
s colour when heat-treated.  According to Eppler (24) and Kraus
(26) the heating of the gem must be carvied out either in an oxi-
dizing or a reducing atmosphere.  An oxidizing atmosphere yields
eolonrless, vellow and reddish-yellow stones, and a reducing atiios-
phere, blue, colourless or off-coloured stoies. 'I'he heau-treatment
i shown on the following:—

Table No. 1

4 Natural colour == brownish — yed l\\

/ : 4
\ v

(Uxidizing atmosphere Off colouy I Reducing atmosphere
#50 — 900" C. blue ‘ 900 — L1000 C
- ]

L LT S
-Yellow, Reddish. Colour- -
yellow, Wine red less .

——————
o s
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When exposed to sun-light zircons often chinge to & ‘brown or a
dirty greenish-blue colour.

Zircons may also be heated after cutting and the colour or
the colourless state restored by carveful heiting at 400 to 600 C.

Wine-red zircons are very rare and costlv.

(B) Spinel

'fhe spinel, with the chemical formula MgO . Alg 03,' hashard-
ness 8, spaecific weight 3.50 and a refractive index of 1.72. ‘The
spinel is monochroid and can thereby be distinguished from the ruby.
Tt occurs nearly &IWays in connection with corundum, Red spinels.
are not found in Siam. There is the non-tmhsparent black spinél
which oceurs in'grelt quwntities at Khanburi, often in well-deve-

loped octahedral crystals. ~ When cut, the colour is a very deep
shining black. It is cus for moutning-jewellery, and especially

experienced cutters are even able to ent rings from this hard stone.
A the village of Bo Ploi even the roads arve covered with black
spinel. '

(C) Topaz

Hrlasss 8, snscific weight 3.53, refractive index 1.61 - 1.62,
has the chemical formula Al (Fe) OHJ 5109 It occurs only at a
few places in Siam. The specimens found so far ave very pale and
unattractive and almost without commercial value.

(D) Garuet
Hardness 8, refractive index 1.75, specific weight 8.60 - 3.80,
monochroid. Only at a few places in Siam are Garnets found and
these are mostly of a rather poor colour and not comparable to

thoese from Madagascar or Zanzibar.
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Panrt 1
THE OCCURRENCE AND MINING OF GEMS IN SIAM
CHAPTER 1V.

(A) Early reports about the occurrence of preciouivstones in
Siam are quite numerous. More than 500 years ago rubies were
already dug in the Krat district as is ev: ':nced by a quotation from
Ma Huan’s account of the Kingdom of Siam ( Hsien-lo-Kwo) 1408
Journal R.A.S. China Branch, Vol.XXI, p.37, 1887) (13) which
runs as follows:

A hundred li (some tweuty miles) to the South-We:t of this
Kingdom there is a trading place Shang-Shwei, ( Shong-Shdii) (this
may be Bang Pla-soi or Sah Song-Sau, the ancient nime of Pet-
riu-distriet) which is on the road to Yﬁﬁ-hou-nmm ‘Wen hau-mun,
(vossibly Paknam-Hua-Wen, the mouth of the canal, called Klong
Hua Wen bebtween Chantaboon and Krat). In this place there are
500-600 foreign families who sell all kinds of foreign goods; many
Hung-masz-ken-ti stones ave sold there.  This stone is an inferior
kind of ruby, bright and clear like the seeds of the pomegranate.
The captains of Chinese vessels i;esorting to Siam also use small
boats to go and trade there.”

Arnold Wright (20) reports that “When Captain William Kee-
ling visited Bantam (in Java) in 1608 he met an ambassador from
the King of Siam and he was told that precious stones were plenti-
ful and cheap (in Siam ).”

Anderson (14) quotes the reports of Willian Eaton (1617)
and George Ball (1618) both of whom refer to rubies and other
precious stones in Siam and Laos. “Sorue of these are cut by local
lapidaries for use in the country and the balance farwarded to Cal-
catty or to Europe by the local buying agents of private and public
companies,” '

Fernand Mendez Pinto (1) who visited ‘Siam in 1548 frays:
“In the Kingdom of Siam are found rubies, sapphires in abundance.”
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de la Loubére (4) mentions sapphires and the Cronica de la
Apostolica Provineia de San Gregorio (5) states (17388) that “ Siam
abounls in mines of rubies and sapphires.”

(B) I have quoted a few ancient sources in order to show
that the occurrence of precious stones was known already several
hundred of years ago. o '

The more recent references and the descriptions that modern
scientists have made of the occurrence and the mining operations
will be niore interesting. T propo:e to treat the various occurrences
separately.

Pailin: The Pailin district has yielded the most and the best
sapphires. Unfortunately this district, in the neighbourhood of
Battambang, was ceded to France in 1907 and again in 1947. But
political frontiers have not been able to stop the trade flowing in its.
old direction and now as before stone: from Pailin are brought to
Bangkok for cutting and sale.

Chantaboon: The gem-bearing gravels of the Chantaboon
district are alluvial and consist of basalt ‘(called by the Siamese
“duck’s liver-rocks” because it jis dark and heavy) in various stages
of disintegration, mixed with a clayish soil of decomposed rock.
The basalt is considered to be the gem-carrier. At the beginning
of the last century the mines were worked as a royal monopoly.
There is a report from Mg Pallegoix (9) which reads as follows:-

“ Precious stones are found without doubt at several places
in the Kingdom of Siam, as, when travelling, I often came across
them in the beds of streams and amongst the gravels of rivers, but
nowhere are there so many as in the province of Chantaboon.

“The Chinese, who plant pepper all around the large moun-
tain of Sabab, (the “mountain of precious stones”) collect them in
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quantidies. In the high mountains, which surround the habitations
of the Xong tribe, and in the & hills West of the town these stones
are hidden in such quantities that the planters of tobacco and of
sugarcane, who have established themselves at the foot of these
hills, sell them by the pound: those of the smallest size cost 16
franes par pound, those of medium size 20 francs and those of the
largest size 60 francs. . The principal st n s, which the Governor of
Chantaboon has shown me, are the following: ... topazes, hy-
aéinths, garnets, sapphires of a deep blue and rubies of various
tints,

“One day T went with a number of our Christians for a walk
through the hills in the neighbourhood of Chantaboon and' I found
scattered over them black and greenish stones, semi-transparent
{corundnim), amongst which were garnets and rubies; within one
hour we had collected two handfuls of them.

“As there are no lapidaries in the country, the inhabitants,
who have collected some p-ecious stones, while planting their tobac-
€0 or sugarcane do not know what totdo with them and sell them
at a low price to Chinese travelling traders, who forward them on

to China, '

“Yet, it must be noted that the King of Siam has reserved
for himvself certain localities where the best stones occur in greatest
abundance; the (yovernor of Chantaboon is charged with the exploi-
tation .ani sees to iv that the stones reach the palace, where some
second rate Malay lapidaries polish them and cut them into brilliants.”

[t is confirmed by Finlay.on (7) and Crawford (8) that in the
eirly part of the nineteenth century the gem mines were being
worked in a small way and as a royal monopoly, but that the -stones
were of a poor quality. In 1857 the mines became known to
Burmese and Shan traders who leased them from the government
2ul brought ther people from Burina to work them. Tt is said that
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the jush in 1857 was brought about by the find of a certain Nai
Wong who went fishing one day.  But instead of prawns and fish
he brought up in his net gravel which contained many rubies. He
exchanged these stones against clothes which he obtained from the
Gula ( Shan) people. (-De,bartmeni of Mines and Geology (27) ). In
describing the mining at Muang Klung in the provine of Chanta-
boon, H. Warrin&ton Smyth (15) says;-

“The existence of gems (in the piesent Changvat Trat)
has been known to the Siamese probably for some centuries, but it
was not until the rigia secrecy whict. the government had formerly
enforced {(Crawford: (8) Embassy to Siam Vol 1I, P. 173 ) was
some what relaxed that an iimmigration of (;the Shans:), these indefa-
tigable gem miners, commenced, and fresh discoveries began to be
reported every day. The Shan seems by nature designed for the
pursuit of the gems.  He is bitten with the roving spirit, and in
addition, he has the true iﬁsbillct of the miner, to whom the mine-
ral he lives to pursue possesses a subtle charm, which constinins
him never to rest or weary of its search against all odds ... The
skill of the Gula (the Shan) is mno less than his energy. He
detects colour and recognizes quality with a rapidity and an accura-
¢y to which few attain.  No Siamese, n-. Lao, no Chinaman can
compete with him.  The Burmese is about his equal, but has not
his industry or constitution, and is therefore chiefly found in the
capacity of middleman, buying and expoﬁr'ting... The Shans are prac-
tically the only people who stand the climate of the mines for any
time ... At first whole parties were decimated by the fever .o But
there were other to take their plage ... and althongh the mines
still have an evil name ... the rate of mortality among the Shans
is now comparatively moderate (IL. p. 179-180). The Gula digger s
proud and independent. He cherishes the freedom of his life, and

he brooks not much official interference.”
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n 1895 the government made a concession of the Chanta-
boon and Pailin districts to a British company. This company,.did,
however, exist only for a few years and had to give up mining after
the vu}lua,ble Pailin mines were ceded to France in 1907. At present
the district of Chantaboon and Trat is busily prospected by Burmese
anl Shans.  Tae best time for working is the raivy season. By
means of the then available water, the gravel is wiorked and washed.
The-method of mining is simple axrd consists in digging a pit, a few
feet wide and deep, and examining all the gravel within 1each.
During the night the water will colleet in the pit. This is baled out
or pumped out by means of 2 bamboo in the morning.  Then the
gravel is emptied from the pits in baskets made of bamboo and
wasaed in the river.  When the clay is freed by the motion of the
basket beneath the running water, the big stones are thrown out
and the remainder turned round in the basket, so that the lighter
material collects at the outer edge.  The remainder is thoroughly
searched and all coloured stones carefully picked out. ‘

H. Warringtorn. Smyth (16) adds: “ About noon the day’s
work is done, and all return to their bamboo shanties, to spend t'he
day in gossip, in gambling, or in sorting and gloating over their
Stones in the sunlight, perhaps for the huadredth time, It is curious
the perfect good faith observed among themselves: two or three
stones may be passed rouad a whole crowd of onlookers without
the slightest fear of loss ,..”

The snccess of digging depends almost entirely upon chance.
A stone may be found worth a fortune and then a rush will start
for neighbouring places which may be sold or auctioned: at high
prices even before any actual digging has taken place

Trat : In former times Trat has produced large quantities of
rubies, but recently the fields there seeni to be exhausted, Full de-
tails are given about the various fields near Chantaboon by H. War-
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rington Snyth (13); but quoting theése details would exceed the
scope of this paper.

Banggacha whieh is mentioned by Crawford (18) 1822 and
later in 1893 by Bacon (10) is known as the place where green
sapphires oceur. Many pieces of corundum found there have a
bluish-green eolour; a few are pure green. Star-sapphires are found
there, mostly very dark with blurred stars.

Zircons have been found in the Chantaboon anb Trat drs-
tricts

Chiengrai and Prae: The occurrences of gem in the North are
recorled already by Hallet in 1890 (11) and various other authors.
Thes> districts arefully described by H. Warrington Smyth (16).
The deposits at Chieng Kong on the Mekong river were discovered
by Shan diggers in 1890. These diggers found black spinel-cryst:ils
(“N‘n") which are invariably connected with the occurrence of co-
runium. After some time the diggers were rewarded in their search
by the discovery of sapphire-bearing gravel in the basalt. The sap-
phires found were, however, of rather pale colour. Rubies are not
found, although once a splendid stone allegedly having come from
Chieag Kong was sent to the King of Siam:. A spzcial expedition
was sent out by command of the King but it returced without re-
sults, and it was finally possible to trace the ruby back to a Bur-
mese mine  W. A.raham (19) reports already in 1924 that the
digging at Chieng Kong was given up many years ago, as the results
proved disappointing, and today the mining-places are almost
deserted.

According 'to the Department of ®Mines and Geology (27)
precions corundum has been discovered in the basalt of Muang Lioug
in Changwat Prae. Other places in the North mensioned by various
authors are Vieng Sa, South of Muang Nan, and the district near
Raheng.
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Khanburi (Bo Ploi): I propese to describe this occurrence
of Siam’s largest sapphires at some length, firstly because I have
been at Bo Ploi mysélf several times and secondly, because the place
has been visited and scientifically explored by threc good friends of
mine, the late Professor Dr. O. Weigel (21) who was an eminent mi-
neralogist, Professor Dr. W. Credner, a geologist well known in
Siam by his book “Siam, dis Land der Thai” (22) and Dr. W,
Fr. Eppler (23-24) who was at Bo Plot twice. In addition, the
history of the Bo Ploi mining district appears to me as a typical il-
lnstration of the hazards in gem-mining and of all the romantic
environments surrounding such a place where a great nuwber of
men seek their fortune, a few find it and so many are disappoinged.

The sapphire mines of Bo Ploi are at & distance of about 20
ku:  North of Khanbuari as the ¢ ow flies, at 14° 19" 237 N. lati-
tud: and 907 317 2” ¥. longitude. Tt appears that the place became
generally known only in 1921, although it is certain that some
Burmese and Shan diggérs knew of the occurrence of sapphires
there already several years befove that time, probably owing to the
plentiful occurrence of blick spinel which always accompanies
corandun:. -As €oon as the finls of sipphirves hal been reported to
Banglkok, the dis'rict was inclnded by a Royal Decvee within the
parview of the Mining-Act ani licenses were issued to prospectors.
It seems, however, that in the first years not much results were
obtained. Grahan (19) reports in 1923 that the results of the inves-
tigations of the Departiwent of Mines had proved to be discouraging.
During the vears 1927-1928 the wine was leased by the Mines De-
pirtment to a Siamese woman, Moe bai, whé puid Tes. 46,200 for
the lease. In spite of a good output during the vears 1927-1928
no profit could be made.  In the beginning of 1929, however, rich
finds were inade in the Nprtl1 of the field. The output int raw stones
exceeded Tcs. 60,000 during the first months of the year and,

according to Eppler (24), during the nionth of August 1939 alone



Digain s for Sapphires among the large boulders of Theralite at Bo Ploi.
(Photo O.Weigel)

Tap'dary at 3o Ploi
(Pioto O, Vs eigel)
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more than. 100 sapphires were found weighing about 3300 «carats and
worth dbout Tes. 85,000 After the death of Mae Sai and:after the
rich finds seemed to be exhausted, the mines. ceased working in
1930 and 1931. In 1932 Mr. Riganti acquired the lease for 3 yesrs
for the insignificant amount of Tes. 1400. Since then, however, no
more rich finds have been made and at present the place is work-
ed only occasionally by a few diggers without any good results.
It is to be hoped that in future, if ger» mining at Bo Ploi will be
uniertaken more systematically and on a larger scale the output
will not only justify the expenses but even yield a good profit. All
conlitions for promising new finds are there and n my opinion it
requires only capital anl organization to make Bo Plo a paying
Proposition '

Taz nining district consists of a groap of low hills, formed
of theralite, which are covered with large boulders. In the red
weathered material which has accumulated at the foot of the
hills, black spinels are found in great! numbers. The sapphires are
disseminated through the theralite. Here Weigel (21) succecded for

s

the first tin> in 1933 to find,two sipphires “in situ”, i. e, still
fixed in the mubrix of theralite. The further downwards, the finer
brecomes the weathersd material, and the theralite that reaches
down to the beds of the small creeks has disintegrated to a large
degree to the so - called “sand ”. In the coarse material of this “sand”
the chances of a rich find are especially good.

The theralite is a dark compact rock containing as prominent
ingredients nepheline and plagioclase felspars.  Weigel and Kriuger
(213 have made a number of analyses based on samples from Bo
Pici. Theralite includes a number of other minerals ambng which
Pyroxene, Felspar, Nepheline, Olivine and Spinel are prominent.
Zircons and Zeolites are frequently found in theralite.

Small plots of only a few square metres each have been
given out to diggers under the sub-licenses. In 1927-30 the fee for
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mach & sub-license would amount to about Tes. 20 per month,
Tes. 40 for 5 months and Tes. 60 per year. In addition, the digger
had to offer the stones for sale to the holder of the government-
license first. Liater- when Mr. Riganti held the government-license-
no fees for sub - licenses were collected, but one -third of the value
of all stones found had to be paid over to Mr- Riganti. For this
purpose all stonesfound had to be deposited with the manager of the
mine who would sell them ani return two - thirds of the proceeds
to the digger. As, under the conilitions in Bo Ploi, it would bhave
been easy to hide an especially valuable stone, I doubt whether this
system has worked satisfactorily. There would'always be the
temptation and the possibility for any digger to embezzle a good stone
and sell it clandestinely for his own account. Credner (22) gives

a vivid description of the hard work of the diggers:

*“With chisel and hoe they work the ground, pick it over by
hand and then bring it to the surface in the bamboo-plaited baskets,
which are so characteristic for the Chinese coolies. After nothing
had been left for burrowing at the foot of the hills, where the
ground was-easy to work, mining has gone further and further
uphill. The boulders of basalt, covering the slopes and the top of
the hills, were worked down with the crowbars, and the fine
material between them was searched for stones. In the burning
sun the naked people are at work and are trying, with an iron
energy, to make a fortune... Upon the whole, fortune smiles on
only a few. Most of them must move away again, disappointed. It
is the lot not only of the humble diggers. Also the wealthier people,
who thought to make their fortune by taking out the concessions,
have probably more lost than gained.”

“With regard to sizes and values of sapphires found at Bo
Ploi I refer to Chapterv.



Washing the “sand” for Sapphires at Bo Ploi.
(Photo Dr. Eppler)
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PaArt 111
THE TRADE IN .PRECIOUS STONES IN SIAM.

CHAPTER V

Although T have been occupying myself with and have
traded in precious stones for more than 20 years, it seems to me a
rather difficult task to describe the numerous trading operations
from the digger to the conrumer. Gems are an elusive article of
commerce. They are apt to avoid statistics, controls and cnstoms.
officials. As all precious stones stimulate the imagination of the
general public and especially of those who are dealing in this com-
modity, one has to use a good amourt of discretion before accepting
any statements or reports from the local people. To my knowledge
there are no reliable statistics. KEven the returns of the customs
will only reveal a part of the quantities exported, because a large
amount of stones is smuggled out of this country by one or another
wiy. With inside knowledge it would be easy to write a fascinating
book of all those smuggling operations. The figares abont quantities
and prices which T propose to state hereafter are carefully compiled
and I believe them to be fairly correct. The movement of values
anl prices during times of war and economic upheaval is an uncer-
tain and irregular one. In addition to the fluctuations of exchanges,
the value of precious stones is likely to rise during times of war
and danger. Gems represent a high value, occupy very little space,
arc mostly not attacked by five, are easy to be hidden, carried or
removed, and have -throughout all times-always been a favoured
object for hoarding. All these facts give ample reasons for the high
esteern in which they stand. These points have to be considered
when following the price - development in Siam. They explain the
fact that although there was only a very limited outlet for gems
during the war in Siam, the demand in the local market was quite
brisk and prices wens up.
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But before entering upon the development of prices, let us
examine what qualities constitute the value of a gem. The essen-
tial properties for coloured stones are: hardness, lustre, colour and
rarity. Combined with these main qualities are a number of others
on which the main qualities.depend. To have brilliancy and lustre,
a gem must be transparent, without flows and properly cut. -The
colour must be uniform and evenly distiiouted within the gem. All
these qualities, including the rarity, cannot be influenced by men.
Man cin only decide the cutting, a very important factor for the
ultimate quality.and beauty of a gem.

Let us at first examine the corundum and see how Siamese
sapphires and rubies compare with similar gems from other countries.

The most famous sapphire mines in the past were the Kash-
mir Mines, which are now exhausted. The gems found there are
of a fine cornflower-blue with a slight reddish tint giving them a
velvet-like appearance. They do not lose their colour at artificial
light.. Ceylon-sapphires are light-blue, Montana sapphires steelish-
blue and Australian sapphiress mostly too dark, in artificial light
even black.

Burma-and Siam sapphires ace competing today for the
highest favour of the customers of the world. Tt is interesting 'to
observe how the authors of various books on gems have alterna-
tively given the palm either to the on2 or the other. It is often
impossible to determine the origin of a gem, because although there
are certain characteristics to distinguish between one place of
origin ani the other-those characteristics generally disappzar as soon
as the gem is flawless and approaches perfection. As T have said
befove, there are no perfect gems-as there are no perfect men-
and no two specimens are entirely identical.

The main quality of the coloured stone is its colour. Fa-
voured colours for sipphires are: Conflower-blue, Royal-blue and

velvet-blue.  Sapphires should not be greenish, nor have an indigo
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or an inky colour, and they should not be-too light or too dark in
the shade: of their colonrs. The laws of optics teach that the.more
a colour approaches one of ‘the pure ground-colours, i.e., blue, yel-
low, green and red, the move pleasing is the effect on the human
eye and mind. Siam sapphires in Pailin and Khanburi (Bo Ploi)
meet these requiremeats very well.  Bauer Shclossmacher (25.)
considers:the colour of the Siam sapphires as the standard colour,

and according to my personal opinion they are the best in the
world.

Pailin sapphires and Khanburi sapphires may be distingunished
as follows;— Pailin: Best colours, often with reddish tints. Darker
colours are predominant. 'The gems are inclined to lose colour in
artificial light and appear rather dark. Flaws are frequent. No
star sapphires are known from this location. Large gems are rave.

Khanburi: Very transparent with perfect colour; reddish
tints ave rare. TLighter colours are more frequent. Large specimens
are frequent Rather less flaws than Pailin, except zonar striations
which are very common and frequently seen in hexagonal arrange-
ment Star sapphires of poor quality are sometimes found.

An additional factor for the valuation of a gem is its weight.
The price of a gem rapidly rises corresponding to the increasing
weight until the stone becomes too heavy for wearing, I have had
the opportunity of inspecting and weighing many ithousands of
sapphires and rubies within the last 20 vears and the result of my

experience with regard to weight is laid down in the following
table:

Table TI showing the percentage of the sizes of cut Siam
Sapphires of fine quality:-

All smaller than 1 carat vasseenne DL 55%

1'2 T [EXIXRIY &) 2” 35%
2“3 1) 000000000 1) 7-5%
3"‘4 3 (11 I X LN T 15%
All larger than 4 eeesensss 5 1.0%

100%
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This table shows the rarity of larger stones, which finds no
adequate expression in prices, as larger stones are relatively cheaper
than their rarity would indicate.

The same is, by the way, the case with large pearls which are
mostly undervalued. ‘I havenot collected any notesabout the weight
of cut rubies, nor have I hanlled sufficient material to give any
figures. But one fact is certain: TLarge rubies of fine quahty are
many times scarcer than large sapphires. A flawless ruby of two
darats in perfect colour is a rarity, a first class diamond of the same
size is common.

In order to give some examples of the sizes of large stones
found in Siam, I give the following figures.-

Khanburi: The largest cut stone from the Khanburi mine
weighed 51 carats. It is of beautiful colour, fancy cut, of great
transparency, but unfortunately shows zonar striations on the table.
The stone is still in Siam.

About twenty years ago a beautiful raw sapphire was found
at Bo Ploi and bought for Tes. 12,000.- 'I'wo stones were cut out
of this crystal, resulting in a flawless almost perfect gem of 28
carats and anoth>r one of 16 carats equally beautiful Both were
sold in America.

The largest sapphires from Bo Ploi which I have seen are
two pieces of 15 carats each. During twenty years I have inspected
only about 20 stones larger than six carats and about forty stones
larger than four carats.

Pailin: The largest fine stone from Pailin is said to have
weighed 18 carats. It was sold for Tes. 12,000.-

I have said before that large rubies are much rarer than
large sapﬁhires. The largest ruby found so far in Chantaboon on
the “Hill of the Stars” weighs only 10.25 carats. It is’ a beautiful
transparent stone with a light, slightly purplish colour and only a
few flaws. The stone was called by the Burmese diggers the “Star
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of Chantaboon”. It was cut and sold in Bangkok. The next
Targest stone of which T know weighs 8 carats, is of a clear, dark-.
red colour and almost without any flaws. In total I have not seen
more than about 20 Simete rubies larger than four carats.

The colour of the Siamese ruby is inferior to that of the
Burmese ruby. The colour tends to be purplish or even brownish
and generally it is too dark A Siamese ruby inspected under
natural or artificial light will show its colour only on those facets
which are directly hit by the light. Those facets in the shade will
appear alinost black. A Burmese ruby will appear red throughout,
even on those facets which are not directly exposed to the source
of light. It goes without saying that on the markets of the world
a Siamese ruby is less valued than a Burmese raby. It should,
however, be stated that there are sometimes found at Chantaboon
rubies which are entirely similar to those of the famous Mogok
min® in Burma. Probably the Siamese ruby derives its less pleas-
ing colour from a.:light aimixture of titanium which gives it a
yellowish or brownish tint.

It may be .interesting to compare our Siamese corundum
mentioned above to some gems which are famous in the history of

precious ston>s. I take the following ‘data from Bauer-Shcloss-
macher (25): ' ‘

The English crown jewels contain two famous sapphires
ie., the sapphire of Edward the Confessor and the Stmart-sapphire
which measures 85x25mm. The treasure of the Soviet Union
includes a ceylon sapphire of 260 carats.  During the Iondon
exhibition in 1862 a sapphire was shown of 253 carats. The Crown

of Bohemia has 18 Indian sapphires of which the laﬂrgest one mea-
sures 50x40 mm.  The Morgan collection contains 166 sapphires

amogst them one from Ceylon, 158 carats, one from Siam, of 33
carats, a yellow sapphire from ceylon of 100 carats and the largest

and the most beautiful star sapphire in the world, weighing 563
carats,
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Famous rubies have been found from time to time. In 187¢
a ssone: of 32 carats was founl at Mogoki which fetched £10,000.-
and another one of 383 carats obtained £20,000.: In 1899 a stone of
77 carats uneut{ was-8old for £27,000 The year 1919 brought the
peace-ruby of 42 carats which was sold for £20,000.- and another
raby of 27 carats which fatched a price of £27,000.- The Morgan
collection containg a ruby of 45 carats weight.

In addition to colour and weight the cut of the gem is a
most important factor of its value. Although precious stones found
ih Siam are partly cut on primitive machines at the mining pla-
ces the majority is cut i1 Bangkok. Without going into details
of the cuting process it should be said that great skill and training
are required to cut the facets of a gem without any machinery on-
1y with the naked eye. Cutting is done by Siamese Chinese and
Indians, but the most skilled workers are the Burmese anl the
Gulas who have inherited their ability from generations of their
forefathers.

Bangkok is famous in the world for the excellence of the
cut material produced here.  Before the war large quantities of
raw material used to be sen’ to Bangkok fron abroad and after
cutting were re-exported again. The quality of the cut influences
the brilliancy considerably.  The laws of opt:cs prescribe certain
propbrbions and angles for the ideal cut. The thickness of a stone
should be about '60% of the spread, the thickness of the pavillion
should be about twice the thickness of the crown. If either crown

’

or pavillion is too thick, the gem will be “lumpy” and will lack
briliancy  On the other hand, if the pavillion is too shallow, the
gem will have g dead centre when seen from the table anl it will
have a somewhat “fish-eyed "’ appearance. Whereas in theory the
optical laws are well known to an experienced cutter, the cutter in
practice has to consider the natural qualities of the respective

specimen. There is a marked tendency among cutters to cut a,
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Normal cutiof a Diamond.

NN =: Table

e = Total thickness

GG == Hpread or givdle

¢ = (Culet

GCG == Pavillon

OC == Thickness of pavillon
GNNG == Crown

T() == Thickness of table

Ronurks: With a well-cut stone T'C should be about 609, of Gt
and '"I'0 about;one third of 'TC.
The ideal cut of Corundgum should show the following
proportions:
Dianneter of table: 609% of total di: meter.
Height of crown: 249% of total diameter.
Height of pavillon: 419% of total diaeter.
Total height: 65% of total diameter.
Inclination of wain facets (upper) 507,
Inclination of main facets (lower) 39",
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stone ton thick with the obvious purpose of obtaining a high
weight.  Frequently n» consideration is given to the law ihat the

basal plane should be at right angles to the optical axis. Fhe
results are mixed colours.

A few words about flaws: The worst law in a coloured gem
seerns to e the wneven distvibution of colours. So-called “colour-
holes” can mostly be sceny with the naked eve. Zonar striations,
inclusions, cracks and an uneven cut are further deficiencies in-
fluencing the value of a gem. Generally it can be said that small
flaws are neghgible if thev cannyt be secn with the naked eve.

An attemp:s has besn made to develop a scheme for the
valuition of precious colourel stones.  Although this scheme may
b2 of little practicil vilue, it nevertheless makes it possible to
cruprre several sinile slones by defining their valuition figure.

Table 11
The colour (x) has valuation figures from 1-5
The fizure fixel for the best colour
is5
The-reshective colour figure is nnulti-
plied by 10 ‘

The weight: (v)  (In carats) is multiplied by 4

The brilliancy (¢) Is valued in three grades and the res-

pective valuation figure mul.iplied by 3
The cut (d), and proportion (e) and shape (f) are
valued in 3 grades and the rcspective
figures muiltiplied by three for cut and

two for proportion and shape.

For flaws special reductions are made:

(a) For flaws that are visible to the naked
eve and in the centre of the stone: 10
points are deducted from the total va-
luation figure for each flaw and 5 points
for each flaw at the edge of the stone.
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(b) T flaws are only recognizable by a ten-
times magnifyving glwss, 6 points for
each fliw in the centre are deducteld
and 3 points for cach flaw at the edge..

A perfect sapphire of 5 ecarats weight without any flaws
woald thus obsiin the highest possibla valuation figare of 100, 1.¢,

(a) Colour c 5 x 10 1 50
(b) Weight caxd 120
(¢} Brilliancy :83x3 9
(d) Cut :3x3 Y
(¢)  Proportion S 3x3% 6
(f) Shape :3x2 6
No deductions for flaws - - EQ

As T said, this schem: is an atbemps to express the value of a
gem in onz figuve.  Its practical use is limited, as there is no ulti-
mite arbitrasor for the valuasion of, for instance, the different
shides of colour. Ths sch2me nevartheless gives cortain indications
for the difference .in valuz of eich particular quality of a certain
gem and thus makas it possible (zum grano silis) to elassify and to
commire keveral spscimens accorling to their respective valuation
figuves  After all it see:ns nearly as difficult to concentrate all the
various good and bad qualities ot a certain gem into one figure, as
those of a man.

The recovery of gems has been deseribed in Part I.  Tiet us
now follow the gem from its birth-place to the lady who weurs it
in her engagement ring.

Taz raw stones ave colleeted in lots or pircels and generally
s0ld as such on the spot or in Bangkok.  To buy a parcel of raw
8691125 is a1 art which T have never attempied to acquire. It seemis
to me too dangerous anl more ov less a gamble what it actually Is.

Only well expervierced gem-miners and traders ave able to do it and
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mike n profi.  Kvon the purchiss of a single raw stone is a gam-
ble. Noboly knows [o+ certrin how the gen will turn out.  TInter-
tor 62 15i0ns may cwse a crack during cutting and spoil the gem.
New flaws vy appsar duaring the process.  'I'hey have to be taken
away aguin, the stone has to be cub and vecut, and finally a tiny
gem is obtained instayd of what promised to be a ten-carat stone.
Generally ¢0- 35 % of the weight ot the raw stone is obtained as
weight for the cut gem, $09% is very good, 50 % is exceptional.
The risk in connection with tho selection of the raw stones explaing
th: largs difference in pricos between riw and cut stones.  After a
cubter his acquirel a parel of riw stones, the stonss ave cut in the
usal way. [ shall vefrain from describing this intricate process
which is more or less the sy all over the world. It is a fact that
there are o geevs nuwbor of fa:nous and first-class cutters in Bang-
ko%, espacially Burmese anl Gulis as well as Siamsse and Chinese.
Uaforiurrely t tendency of obtaining hewy gems induze many
cuiters to naglect the optical laws and theveby they often spoil the

colons.  Kuwh anl evory sipphire anl ruby has only, one dirvection
in waich it shoall b2 cus in o:lee to show the best colour.  Any
deviation from that diveztion ¢ us»s a deterioration of colour. A

common fault with gems cut in Bingkok is that they are cut too
hewvy (again to increase the we'ght anl to obtain a higher price. )
Bayers should refuse to buy sucn stonss and thereby force the
cu’ters 60 give th: stonss the proder proporiions. Naturally the
shape of the cut stone is adwptel to the shap~ of the raw stone, but
th> ship: nass remin within certain limits, i.e. within the possi-
bility of nsing the gem in jewelty. = The so-called tible cut in-
volves greater loss in weight and gewns cut thus ave higher in price.
The sume is the case with dimiond-cut gems. The most usual cut
15 therefore the tancy-cut, a rectangular or squarve-shape cut with-
out corners, also called octagonal or emerald cut.
After culting the gems ave divided in lots or pareels accord-
’ ing to their colour and size. Tte composition of parcels, attractiv,
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for sale, is another art (and secret) of the gem-dealer, not easily
deszribel.  No parcal will contain uniform good stones.  Nearly
all parcels are mixed. Let us asswme a pareel of sapphires mnay
contain 20 pieces of a total weight of 42 carats. The average
weight par gam is over 2 carats. Sueh a parcel will frequently
<ontain several sSones of 3 carats eich and more, all of them pro-
bably of inferior quality. It will further contain a few good two-
carat sbones which will “catch the eve ™. In addition, there are
several small stones, say, down to 1 carat each The price asked
for is for 2-cirab stonss, and now it is np to the buver to “pick
out” 0. t7 bargain on the complete pireel in true orviental fashion.
In almos’ every case the initial demand is ‘about 30-409 higher
thin the closing peice. It is a battle of wits and the seller is most-
ly th2 winner espacially when there is a good demand and a rising
market. ' Natuvally the saller resents the buyer selecting only the
good gems from a parcel. The seller may be justified in asking
double th: prica if selection is parmitted. The bargaining will last
for soms time until finally a compromise is reached. Lect us assume
thab the cutte has $old his parcel to the exporter. The latter will
geneially buy several parcels, mix them and as<ort them again, sui-
tible for th2 buyer abroad. A margin of peofit of 25 % is consider-
<l as rexsonble for the exportar, but generally the margin will be
mneh larger. After the parcels have been exported - the export duty
a5 prasnb is 5% on the value anl the authorities have the right
to app aise the gems thamselves- the whole-sals dealer abroad will
23306 thz gams agiin and s2ll them in small parcels to retail-dealers
Wio in their turn sell them to jewellers. Tt is easy to imagine how
t22 price will risz during the course of these transactions. Conside-
ring th: fict that theve ave frequently soine brokers or commission-
azents inserted betwean the main stages and that in addition to du-
ties all sorts of taxes have to be paid in ths various countries, it

#9223 without siying that the lady, say at Tiffany’s in New York,
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will have to pay a high price for her ring. In justice to the trade
it must bz said that every dealer vuns not only the risk of changing
fashion, mirket fluctuitions, ete., but in addition is bound to be left
with some gems which ave not saleable or have to be disposed of at
2 loss. - The wholesale trade in precious stones is 1 difficult one. It
lies in the hands of an astonishingly small number of large firms in

ewch country. It requires considerable capital and a vast amount
of experience.

The main places of wholesale trade arve New York, London,
Switzerlind and India. In former years Idar in Germany was a
famons caab e for cutting and trading. The most important market
for zircons is Amorica. Large quantities weve exported to the United
States after the fivst and the second World Wars. The indiserimi-
nate supply ot zircons to U.S.A. by a large number of firms and
Private parsons in Bangkok caused a marked drop in prices, and at
Present the mavkets all over the world wre quiet. After world trade
has assumed more normal conditions and the extraordinary fluctu-
ations in exchanges have ceased, a regular business in precious
stones may confidently be expected between Siam and the other
countries of the world. :

The following tables will give an approxumate indication of
the development of prices in Bangkok The margin within each
category is naturally as great as the differences in quality within
the respective category.

Table IV

Wholesale prices of cut Sian Sapphires and Rubies of medium to

Sine quality paid in Bangrok in Ticals per carat weight.
Siamese  Sapphires

Seze 193% 19434 1947
S ntller than 1 caras 5 — 20 10— 40 60 — 200
1 —1 ~l) ’ 25 — 50 20 — 120 250 — 700
. 2—3 . 5 — 200 150 — 300 3600 — 2000

Feger than 3 carits 250 — 500 400 — 1000 1500 — 3500
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Siamese Rubies

Size 1938 194304 1947
$.naller than 1 caryt 3— 15 8 — 35 50 — 120
I —1 (1_;" ” 20 — 40 40— 100 200 — 600
% —3 " 50 — 150 80 — 250 700 — 1500

[avcer than3  carats 200 —500 400 —800 1500 — 3500

It should be considered that the official rate of exchange in
1918 was about 11 Ticals to the Ponnd, whereas now it is official-
Iv 40 Ticals and in the open market approximately 75 Ticals to the
i’ound. Further: Specially fine pieces of any species and size may
easily comand at least the maximuwm price quoted.

Table V
Wholesale prices of cut zircons of fine qualily paid in Bangkok in
Ticals p' carat weight:

A. Blue: o 1925 1938 1947
1 carat 50 — 150 1— 3 10 — 20
2 2.00 — 2.50 4— 5 20 — 30
3, 3.00 — 4.00 6— 8 30 — 40
{—5, 5.00 — 8 00 10— 15 50 — 70

B. White 1025 193K 1947
1 caras H0 — 2.00 I— 4 h— T
2 ., 2.00 — 4.00 4 — 8 10 — 15
3, 4.00 — 6.00 8 — 12 20 — 30
4—5 7.00 — 12.00 15 —25 40 — 60

The so-called “small erat” for zivcons was introduced into
the trade in 19456 by some dealers. Similar to the valuation of
pearls, tha weight of a stone is multiplied by its own weight again
and then maltiplied by the carat price. This is the old rule of Taver-
nier. For instance, if a parcel of zircons contains 24 stones of 60

carats total weight the price for the parcel is valuated as follows:
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60 : 24 == Average weight 2.5 carats p piece. The average
is mnltiplied by the “small carat” price, say, Tes. 12.-,1.e, Tes, 30.-
and then the total weight rmlitiplied again by 30, resulting in Tes.
1,800.- for the parcel.  Similar for single stones: 1 zircon=3.5
carits at Tes. 12.- p* small earas costs: 3.5 X 12X 3.5 ==Tes. 147.-

The “snall carat” appears to me a3 a “trick” of the local
trade introduced in ovder to raise the price level. The law of supply
and demand will limit its life-time or veduce its value to a proper
level.  Its advantage lies in the fact that only one price each for
blue and white zircons should be quoted in “small carats” ivrespec-
tive of the sizes of the siones, but here again the practice shows
that according to the changing demand for various sizes different
prices are quuted per “small carat”.

As an example for sapphire prices as quoted abroad I quote
on the following Table VI prices as they are given by (1) Smith
(29) and (2) by Messrs. Talbott & Dann in the “ Chicago Tribune ”.
The prices are to be unlerstood per carat in English Pounds.

Smith, 1940 Talbott & Dann

London Chicago
31.8.1941
Sapphires, fine quality
1 carat 20 30
2 carats 25 50
3 R 35 70
4, 15 100
) . -- 250
Smith, 1940 Talbott & Dann
London Chicago
Sapphires, medium duality 31.8.1941

1 carat 10 15
2 carats 12 25
3 & 16 35
4+ 20 50
5, - 125
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Finally a few worls about the value of Star Sapphires and
Star Rubies; Generally the value of such stones is not great, unless
they have gool colour and a clear and well-centred star. Most
stones with good colour have a poor and blurred -star, and most
stones with a disiinct star are of poor colour.  Only if colour and
star combined are good anl the gem is of appreciable size the value
will exceed that of a cut stone. Star sapphires found in Siam are
mostly of poor quality.  Quite a number of dark, almost black or
dark-green stars are found at Bangkaja and Khanburi. Nearly all
star rubies sold in Bangkok come from Burma. Good star sapphires
mostly are from Ceylon. Almost perfect star sapphires ov star
rubies will fetch a very high price in America wherg the stones are
very fashionable and the ever increasing demand surpasses the
present possibilities of supply.

The total production of Sapphires and Rubies during a nov-
mal year before World War T in value was about £ 75,000 for ru-
bies a1d £375,000 for sapphives.

CHAPTER VI
Synthetic Cornnduin,

Tt is evident from the foregoing that sapphive and ruby are
the most Linportant gems of this country. As both of them are
maufactured syn‘hetically it might be opportune to deal with the
process of manufacturing synthetic corundum in a more cxtensive
way and, in particular, to investigate the question as to what extent
svathetic corundum has been able, or is likely to supplant the
natural gem  Verneuil invented the process in the nineties of the
last century, but the mathod was not published until 1900. Purely
and very finely dividel alumina is placéd into receptacles and small
quantities are allowed to 'drop lat regular intervals into a flame
produced by .a wixture of oxygen and hydrogen.  During this
‘process the colouring matter is added: 2% of iron oxide and 1 % of

titanimn oxide for sapphires up to 8 79 chromium oxide for rubres.



33

By the flame, at a temperiybure of ‘abou* 1900° ¢, the alumina s

melted and the liquid material setties on a pin of fire-proof material.
Thereby a boule is formed which is slowly rotated during the pro-

cess.  As soon as the boule 13 allowed fo cool down, it crvsta.llvea
The result is corundum of es sentm,lly the syme phvsw&l and cherm_
cal properties as n'rmtma,l corundum.  The same .process performed
by natme during a lonrr time is repeatel by men in a few hours.
There are factories m Europe which manufacture thous‘mds of
carats of synthetic corundum every day. But is the Product of these
f‘hct()['les exactly the qame as the natural geme The reply is in the
nemtwo There are some distinct features in which the natural
gun differs from the synthetlc material, The latter shons slightly
cuned structure lines producel by the rotatron of the bonle. (Gas
bubble; ave frequently present if the alwuina powler is ted irregu-
larly into the flame. It is dificult to add the colouung matiers
evenly, g0 thm* frequently an uneven distribution of colouy s : ( ppi-
rent With further progress of technical fumnvements these dlﬂe_
rences may, how eve1 in the course of time, be removed The most
imporiant dlﬂelcllcb is the lack of definite orientation in the cut
synthetic stones. As I have siid before, rubies and saP; shires should
be cut with the t&ble puwellel to the basal pmacmd or (in other
words ) at a right angle to the optical axis. L'his produces the begt
colour, pure red and pure blue. Tt is always possible to cut A na-
tural corundum in this way, although it is not always done by the
cutter who wants to ‘save w eight and to produce a big gem.  The
opticalj axis of a synthetic cerundum erystal is, however, not jden-
tical with the central axis of the ’ ‘boule, bat is at an angle to the
latter (see drawing No. 1)

Furtherinore: Nature's COOll‘lé plOCPSs is slow, men’s js quick.
I'hs quick cooling ol the boule creates internal tensions with the
vsult that each boule cracks when removed trom the holding-pin.
1t is thmerme impossible to cut a synthetic stone of any considera-



34

bis size from the broken boule in the right way, i.e., with the table
at a i ig1t angle to the optical axi-. Tae vesulf is-thit owinyg to the
dioh-ois:n of corundum, the colours ol most s)nthetlc gems are
mixel and are not pare; they are however sitisfactory encugh for
055 peactical purposes. It follows that o cut gem of large size
which shows no dichroism observed through the table by means of
& dichroscops is always a natural one. In other words the pure
colour of larger stones cannot b2 o luced by the synthetic process.
For practical purposes it might suffice to observe a particular stonc
through a ten-times magnifying glass, which, if the sione iy synthe-
tic, will show to the t-ained eye slighsly bont structure lines or the
Presance of gas bubbles. To the expert the colour is a good, if nog
an alwuxys reliable indication. It goes without saying that any buyer
of a ruby or a sipphire should - when in doubt-seek an expert’s
advice, Although the stocz of synthetic material was low
during the war, new 1nate.ial has acrived from abroad recently and
the dang_er of being cheatel by unscrupulous dealers becomes greater
évery day. It waust be stated however that most dealers in Bang-
ko on eaquiry will state whether a sione is natural or not. But
some people may not ask anl may bz imisled by the fact that =o
any syntactic rubies and sapphires in Bangkok are set in beautiful
rings and surrounded with genuine diamonds.
It was quite natural that the invention of Verneuil caused a
S102K to the raby and sapphire market. The prices for natursl
8698 at firss went down and recovered only after science had dis-
covered ways and means of distinguishing between the natural and
the syntaetic corundum.  Since then prices have, reached their old
lsvel an1 have advanced, espacially so during the war and mainly
Owing to the fact that fine stones are getting scarcer every year.
It is inter:sting to investigate the psychological side of this
mct because it sheds a light on human nature. Onpe should think
thag only a rather fastidious connoisseur would insist on his sapphire
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having grown in Siam instead of having been manufactured at a
factory in Switzerland and that for this fastidiousness he should be
prepared to pay a large amount instead of a negligible sum.  But
such is human natnre: If a man can afford it he wants the “real
and genuine stuff ”;not a piece of synthetic corundum manufacture d
in the nick of time, be this gein eyer so similar to the natural gem.
I am even inclined to say that the inventio 1 of the synthetic corun-
dum has increased the value of the natural g genuine gem, This may
even be due to the very fact that synthstic stones are manufactured
in such large quantities and are therefore so cheap. But the main
reason scems to me the indefinable char n of nitueal rubies and
sapphires that lies in the secre: of their for.nation deep in the lap
of mothe: eart™ and all their particular properties which their
synthetic st;ﬂp-brothers are lacking.

There is no, dmgeL tha’ the {,enume &mpphwv and mbv N xll.
ever be supplanted by synthetic stomes, as little as the cultured
peart has been able to replace the natural pearl or to diminish its
value.

CONCLUSION

The riches of Siam are hidden in the earth. In addition to
tha fertile plains where ths rice is grown, th: huge forests with
their abuniance of all kinds of timber, Siam possesses mineral re-
sources of Tin, Wolfram, Antimony which 30 far have been only
pactly exploited. Gem-mining is still in its infancy.  But there
arve great possibilities for the future. So far only a few mine-fields
arc known where precious stones are found and the digging is done
in an old-fashioned and primitive way. After this war, Siam will
go through a period of transition. The country will he opened up
to modern machinery and foreign capital, and research and experi-
mental work will start on a large scale.  New gem-fields may be
found and it can be expected with confidence that the development
of gem mining and the gem-inlustry in this country will further
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expand, that this industry will become a source of income ns only
for w part of the population but in addition for the '(}ovemment,
and will further increase the alvewdy existing fame of Siamese

precious stones.
BIBLIOGRAPHY

(1) Fernand Mendez Pinto, Ties Voyages Advantuvens De Fernand
Mendez Pinto, Fidellement Traduits de Portugnais en
Francois pir Le Sieur Bernawd Figuier, Gent:thomms Por-
tuguais.-Paris- 1645.

(2) Tho. Herbert, Soma Yewrs Trivals into divers parts of Asia
and Afrique, Liondon, 1638

(3) Jan Huygen van Linschoten, Itinerario Voyage ofte schipvaert
varrdartifiRevgen-van Linschoten mier oost ofte Povtn-
gaels Indien 1579-1592. Kern, 's Gravenhage 19:0.

(1) Dela Loube-e, A new Hissorical Relation of the Kingdom of
Siam by Monsieur de 1a Loubére, Envoy Lxtraordinary
from the French King to the King of Siam, in the years
1637 and 1688.2 Tom. Done out of French by A.P. Gen,
R.S.5.-London, 1698.

5.) Cromeca de la ApostolicaProvincia des San Greforio.s Manila,
1738.

(6) M. Turpin, Histoive civile et naturelle du Royauine de Siam
et des Revolutions gui ont boulevers® cet Fmpire
jasquen 1770.2 Tom. Paris, 1771,

(7} George Finlayson, Tie mission to Siam and Hué the capital
of Indo-China in the years 1822-3. I'rom the Journal of
the late George Finlayson. London1826.

(8) John Cra.sfurd, Journal of an embassy from the Governor-
General of India to the courts of Siam and Cochinchina! -
TLiondon, 1328,



37

(9) Mgr. Pallegyir, Deseription Royaume Thai on Siam.. 2 Tom.-
Paris 1854,

(10) Geoige B. Bacon, Siam the land of the white elephant, as it
was and it is.  Revised by Frederick Wells Williams.—
New York, 1893.

(11) Holt . Hallet, A thousand miles on an elephant in the Shan
States, Edinburgh, 1890.

(12) J.A. Kruijt, Aanteekeningen en opmerkingen betreffende Siam

bi] en bezoek aan de hofstad Bangkok.-Amsterdam
1877.

(13) Jowrnal Royal Asiatic Socicty, China Branch, London 1887.

(14) John Anderson, English Intercourse with Siam in the seven-
teenth century. Liondon, 1890

(15) H. Warington Smyth, Notes on the Geography of the Upper
Mekong. Australian Association for the Advancement of
Science. Prishane 1895.

‘1) H. Waringion Smyth, Five veir: in Siam from 1891 to 1896.2
Vol. Liondon 1898.

(17) Hermann A. Ring, |Siam and the Siamese King. Translated
froni the Swedish by  D. Q. Bell. Stockholm 1897.

(18) G.E: Ge-ini, Siam and its productions, arts and manufactures.

— Hertford 1912.

(19) W. . Grahans Siam, 2 Vol. London 1924.

(20) Ariold Wrighe, 'l‘wex{tieth century  umpressious of  Siam.
Liondon 1908

(211 0. Weigel und E. Krueger, -Die Saphirlagerstaetten von Bo Ploi
in Siam, 1. Teil.  Mavburg 1934.

(-22) Wilhelm Credner, Siam, das Tand der Thai. Stuttgart 1935

(23) Dr. W. Fr. Eppler, Edelsteine und Schnmcksteine,

(24) Dr. W. Fr. Epples, Die Edelsteinindustrie Siams. Dentsche
Goltschmiedezeiiang, 1928

(25) Bane -Schlossmacher, Fdelsteimknande, 1932



88

{26) E.H. Kraus and ©;.B. Slawson, Gems and Gem Materials, New-
York Liondon, 1939

{27) Department of Mines and Geology, The Mineral Wealth of Thai-
~ land, Bangkok 1939

(28) Samak Buravas, Mineral resources of Thailand. 1940 Bangkok.

<{29) G.F. Herbert Smith Gemstones, London 1940

(30) L.J. Sbe;zcer, A Key to Precious Stones, Liondon & Glasgow 1986

(31) J. Wodiska, Precious Stones, 1909

(82) Georg O. Wild, Praktikunt der Edelsteinkunde, Stuttgart 1936

(33) B.W. Anderson, Gem Testing, T,ondon 1947.



APPENDIX
Synthetic Star Corundum
During the time this article was in print, T have been able to
ascert3in the facts about synthatic star corundum. It appears that the

information of the Associated Press (se2 pages 5 & 6) is substantially
correct.

I owe the following information to the kindmess of Mr. B. W.
Anderson, B. Sc., F.G.A., who is Director of the Labogatory of the Dia-
mond, Pearl and Precious stone Trade Section of the London Chamber
f Comm>ree. Mr Anierson is also the author of the well-known book

“Gem Testing”.
Mr. Anderson writes to me:-

1. “The new stones are undoubtedly made by the Verneuil process,
as they show the usual curved bands of colour and included bubbles.

9. “The star, which is sharply-defined. is due to a network of very
fine short, rutile needles, which are difficult to discern even under the
microscope.

3. “The “silk” in two speciinens seen, was limited in area to the crown
of the cabochon, leaving the lower part of the stone clear.  In the na-

tural star stones, the silk usually extends to the base, or is concentrated
t.here, as the lapidary determines.

. “The silk'in natural stones is heavily zoned in bands.
“ The density of the synthetics was found to be 3.982 and 3.985,
v&lues agreeing closzly with patural stones determined for comparison.

“ [n appeavance the synthetics were bluer and more glassy than
natural stones. Detection is best carried out by immersion in a liquid of
fairly high refractive index and observing the distribution of colour and
structurs. The curved bands of colour were at right angles to the cabo-
chon d yme, indicating that the *silk” was ab the side of. the boule, 1ot
the crown as one might expect.”

Tt is a fact that one more trick of Natuve has been learnt to some-
extent by Man.

Eventnally, however, I do not believe tiat the synthetic stars will
in the long run int:rfere move with the trade in nataral stars, than do

the synthetic mbies and sapphives at the present time.
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