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1
THE RUBIES OF BURMA: 983

A REVIEW OF THE MOGOK
STONE TRACT

By Peter C. Keller -

...The Burmese material is chrome-rich, which gives rise to
strong fluorescence to ultraviolet radiation and a characteristic
absorption spectrum, as well as to the ,,pigeon‘s blood” colour
associated with Burmese stones.

Excerpt from page 217:
Keller (1983), Gems & Gemology, Vol. 19, No. 4, 209-219.

1888
PROCEEDINGS

or THE

ROYAL GEOGRAPHICAL SOCIETY
AND MONTHLY RECORD OF GEOGRAPHY.

On the Ruby Mines near Mogok, Burma.

By Roserr Gorpoy, c.k
(Read at the Evening Meeting, February 27th, 1888.)
The ruby ... was generally of carmine, cochineal, or rose-
red colour, with a play of violet; but the most valuable
was the colour of pigeon’s blood.

Excerpt from page 273:
Gordon (1888). On the Ruby Mines near Mogok, Burma

S Traditionally, the Burmese have referred to the finest hue of ruby as "pigeon's blood" (ko-twe), a term which 1997
‘ may be of Chinese or Arab origin.

...It must be stressed that the true pigeon‘s-blood red is extremely rare, more a colour of mind than the

lllll%)sannhire material world.

"...asking to see the pigeon's blood is like asking to see the face of God.”

Q Some have compared this color to the center of a live pigeon's eye (Brown & Day, 1955).

...the color most coveted today is that akin to a red traffic signal or stoplight. It is a glowing red color,

due to the strong red fluorescence of Burmese rubies...

Excerpts from pages 329-330:
Hughes (1997), Ruby & Sapphire. 511 pages.
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SSEF and Giibelin Gem Lab la@an13%138 LuBann133I8n1I Nufinysa lwaunazSanzdadund

to harmonise ‘pigeon blood red’ and ‘royal blue’ standards

Ldaauniis1u (Pigeon blood red) w3adsadaua (Royal blue)..

k4 ~ Q' v = < 31 a . e e
* ABNNANNDNNIYNT LN IDUINUG (Strong red or blue saturation)

The Swiss-based Giibelin Gem Lab and Swiss Gemmological Institute SSEF,

YV [N 4 . N
°  Gaaly mumsﬂauﬂgmmmw% g e

standardise the usage of these terms for the benefit of the international

eon blood red” and “royal blue” have been used for centuries by
respectively, only the finest quality rubies and sapphires, which
lours, invariably are stones of superior quality, and hence are

v = wva ~ LY ydaa a ' a o A o aside fro
¢ AANNFNUONNLON LLaZaﬂ‘l&lﬂrw‘ﬂ"lﬁatﬂﬂimiaiﬂﬂﬂﬁ\lﬂﬂﬁwa@BﬂjiLﬂﬂaLQW"IZ@WN‘ﬂﬂTﬂuﬂ e emesoaeoons
o . See www.ssef.ch, Press releases
4 = R . . = A A J ' [ 1 a .
*  Gasiinaumwilly Fine quality 2uluiliafiansanasddsenausinnusening wafinu (Inclusions), ,
b ' - Joint Press release of SSEF & GGL 1. Nov 2015
anulusele (Transparency) kae ANNFNILINDYDIF (Colour homogeneity)
d‘ U < o Ql = = % 49‘/ Vv % v Y o (%4 1 = % (-]
L&IBWﬂaﬁlch'U'VlN'ViﬁBIWGNVIQ?JW?\T]im’]NﬂmaﬂwmgLuaﬁﬂuﬁaﬂﬂaaﬁﬂU?laﬂjﬁuﬂﬂﬁﬂaﬁl'ﬁ)ﬂﬂgf\]ﬂigﬂu
nespuaauandlashlliisudssiuganespunuiisues induessiasljidmasa L
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HanaMiMUNNELeEaaUNNTIU (Pigeon blood red) wazlwaudsadaya (Royal blue) Andimmumuanigaai. ldnasiadals

Tumsnansan®

* asldie “ FuaaudaauniisIu (Pigeon blood red) ” uaz  dsafiaya (Royal blue) ” WWudaFanaiauasdnaaaiuiuuas

Twaunsaly 2

° = =~ o ARy a v A a - Y 2N P VL = =
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UNWIIU (Pigeon blood red) ” way “ ﬁsaé’ayja (Royal blue) ” ?
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/, minor
residues (borax) <, moderate

= 1 d 2 = = a . P~ . . . . o
msviselinazlazaenduasidaauniisiu (Pigeon blood red) wasd heatediw'th aldinive (fissore filling) < "\ significant
VYU (Royal blue) Nu... é with additive (diffusion) Lead-glass filling
* aguAldgULUY (Imitations) ¥IBWARHFUADY ) | \ minor

/colourless ~—»Mmoderate

¥ a @ . = a o . . ilin fi ignifi
* NuUNNFNLATILYA (Synthetic ruby) I lwaudaaszy (Synthetic sapphire) or i issures sianineant

(=74 =\ G = A 1 (=74 \

* viunuvsalwdunriumslTulamnw coloured
* vsataslvlienuedainan nuiinvislndudasimsinsanauauitmmn: Flow chart of treatment options for ruby. © M.S.Krzemnicki
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waoe LialdSentadveasdyndiagngnaasuindiwazldlulususewanms

v a4 [ ' < Y v v
avadaudNdl Jaspusinanaanaeliuinaspiuanale Mlasums

< 1 o t:l [ J % gj ) Ad 1
msasauﬂuf\mL?Jumﬂammzm’mamuuuazaqcﬁ'mﬁuumu NINIFIU LTU

FNWUSDUNMINWTIG (CIBJO), LMHC, SSEF-Giibelin Gem Lab (Juéu
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Red spinel on SSEF Gemstone Report

610eN: GIA lalngasnannsgiu “iwyrsunud (Fancy coloured diamonds)” #4lutfaguuanasgiuainarnilungansuluszavaing
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WUANTNTINTEAVINAITINAMMNE laun

Uiy (Ruby) waz/waauzlwsdsuw (Pink sapphire)
WAWISAH (Padparadscha)

WIBUISNIAY (Paraiba tourmaline) UazSMNAUHNRUBUNTEI
nasuauuessdusznaumely (Light blue tourmaline with “ Cu ” traces)

¥3n6 (Emerald) watu3addienniisnglesiiandiussdisznaumely (Green
beryl with “ Cr ” traces)

WaagwUagud (Colour change) wazwasaniananuanmswdsuiamad

9
%4

(shift) MelALaRaInIIALENLANAINNY

Taiyn

Padparadscha yes or no ?
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NWINBDUINITINIIU NMIFNIUFAUINUDDUNN ﬁ'W]]'Vli’JQLL@QLﬂanﬂﬂ‘igﬂaUﬂjﬁllu
(Paraiba tourmaline) (Light blue tourmaline with “ Cu ” traces )
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Colour examples of pink sapphire to ruby



FUMILADAUNNTIU (Pigeon blood red)

not Pigeon blood red Pigeon blood red not Pigeon blood red

@O0 000Ve®w 00600V

AANINIFIUTNA28NUNY (Pigeon blood) lae SSEF

(-7 [+ (-7 =N o (-7 ] [+ 1491 [+ [+ %4 =N . AQ) o gj
msamzﬂummgmqmmwﬁwaammmmléﬁﬂﬂmmﬁauﬁmasmaﬁym’ﬁmmmmsauz;ﬂmmgmﬁwaaﬂmwu (Pigeon blood) NagmMAUIN
U A =N %4 o v cJQI =Y =] s Vv Q' %4 = . 1 .
WARENUNNGITNTA TRredaynaaaNNsanmd daU (Hue), ANNINAI2NE (Saturation) Uaz@INEIN (Brightness)
v a 4o v v & v oa o P a & v & o a Ao a W a . PP ..
mummﬂﬁummwLﬂuwumaumLaamuﬂwswuuumauﬂuwummmmaumwaqmmqgﬂ (Strong saturation) WazNILENFA (Vivid red

colour) lag@aalsififansradaly
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< . v Y (Y =~ g g
AN9NaALHEUELUNAan (Colour observation) Usznauaaifadanan 3 Usznis Aa i oiors vible s 3 | e solors long any |
| peomsam b brd

1 ) (187] a'q ﬁf] Lﬁﬂ LLﬂQ (nght SOUI’CG) the diagram ki heend points. In this ; i called the spectral locus,
e g P : - T gy

: case Green+Red = : :

1y clg T d Tl 1 1 1 ¥ X : monochromatic light
2) gimaanaday luniinassings wmaile Yssaumsal wasanuusiug lunmsdanaeigaeen ; Ll el
: nanometers.These are the :
¢ most saturated colors. :

o W oy 1 v a a oy s 3 v
3) WaREWIDANNANAIMINTINEaU 1y Nunn twdu viausdlws Tudu - _

v o 1 o = = acl A‘U L d} = [ 1 AA'
?Iaﬂ’]‘l/iuﬂ?lBQLL“l/iaQﬂ’ltuﬂLLﬂQmmuﬂTﬁﬂ’ﬂ"\)ﬂBU ‘i?él,‘lJ‘c’l‘lJ']ﬁﬂ’]‘iVI?fﬂLf\)uLLagﬂﬁﬁ]ﬂau | Nﬂ')?NQ’]LﬂuE}ﬂ’NEN

i colors that can be
: represented by mixing :
i thecolorsatit’s
] corners

tWaAINYNABNUN U lUM TR TEAVINATPUAMMNE NG BE N

Munsell value and chroma of RGB 02

+  colours of Hue=o, calculated using i :““':I'i'l‘.lé of ---------- expnesnan
s ; purples”: these :

coloradrop program by ZsoltKovacs : colors are fully saturated :

, Line of uniform HSB Brightness 0.1 : but can only be made by :
e S=20 X mixing two colors (red and :
) . * Line of uniform HSB Saturation blue) :
N \ 1 : f & Giibng s 0.0 . _r«4 I I I I I I [ OO\ SO :
A 0.0 ; 0.8
X

Anatomy of a CIE Chromaticity Diagram

e CIE Chromaticity diagram
90

Munsell value

Munsell Book of Color 7.5R hue page

’ " Miml i N omamemos | Munsell colour space and charts
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MINBUAUTYBINADETANNUANENAUMNTMNIINFDNYDIUNEIT T LN Fudasuraiiie
WENAE AUV NFNUANAINNY

uv aA 3999 .7h

DL 6508K  29@.36h E‘ x-rite INC A 399.7h }:‘ x.rite

Light 1686 Lux 11:35:85 Ligﬁt 1983 Lux 11:36:13

d x-rite

Power 4.17 W/ mZ 11:35:45

LWUV D65 (6500 K) daylight A (2800 K) incandescent light

sUuamagnuindailaminsananrudiuandnnusan lumaldunasiiliousniuanadnnuaan



¥ D50 REFERENCE ILLUMINANT
— FLUORESCENT (GTI)
— FILTERED HALOGEN (SOLUX)

LN IUNNFINTLALNNIATTIUAMMINE WD E

yuuaana g lilumsasasaudnass

*  WNTONFNNNUNTINSRIMILAFUNA TN NAIUUU

v q va v v o o o
o Aalirmmthweselidentuyndssinn 20 aamnuyNNeInane M M0 40 S0 %0 S0 60 60 70

LEGEND
x: Wavelength (nanometers) y: Energy Intensity (watts per interval)

4 L4 1 [ ~ A Vv = %4 1 o a
¢ LLﬂQ‘fﬂ“ﬁGl'ﬁ’J“\]ﬁﬂUGlB\‘ILﬂuLLﬁaQﬂ’lLu(ﬂLLﬂQN']Gl‘ijlu%ﬂa'lﬂﬂa\‘lﬂ‘lJLL‘ViaQﬂ'lLuﬂLLEN :
Spectral distribution of D50 illuminant, compared to halogen

a 1 o A A v a 1 and fluorescent light.
DRREN L mmmmmLunummﬂwaaﬂaﬂaLaummumsnsmumumLLaz:mﬂmm

o . . 2o - - B Standard light type D50 / standard light type D65
AulWdeasaing CIE D50 #efiusz@nSmwnmsuansd 99 van (Filtered halogen lamp

Light intensity

equivalent to CIE D50 illuminant, 99+ colour rendering efficiency)

a a Av ~ ) o v 1 o A
d WANIUIFNIDHENONNITIOINAFDU LﬂﬂUﬂUﬁﬂN’]ﬁ'ﬁﬁ’]uﬂﬂ’]ﬂﬂlmLL‘ViaQﬂF]LUG]LLaQ

D50

NAIPLAEAUNTINARINNHATIAEY IR RINEEIUTEINN 20 WURNGS

4 I-'J o a QJ 1 = v
ANLYNLLEN Y @ﬂwmmswmsméﬂmﬂszmm 2200 ang (LBULAEINULNGS PAS

1048.2, §5.3.8, ¥ 5)

0.0

Tt rr [ rrr I rrr(rrrrjrrrrfrrort i
g a  w  ome

Comparison of D65 (diamond) and D50
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R EE NG N GEE (Fluorescence)

WaRnsanaNAdaunuiNduadaauniUNUNNMIGaua gaalasad UV aduan (Long Wave; LWUV) wazdin1si3aauas

1hunare wiathunareaaulunasiaelasid UV aduay (Short Wave; SWUV)

Burma, Mogok
Burma, Mong Hsu

Mozambique
Madagascar
Tajikistan

Tanzania
Tanzania
Tanzania
Vietham
Vietnam

©
c
L0
@©
o
|_

é
i

I

None to very weak SWUV reaction | medium to medium weak SWUV reaction
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= |
A5L3aauad lunaas (Fluorescence)

MSSDLE LU WA RENUNNTUALEDAUNNIIULAAINM SNNUNNTY ﬁ\lﬂiﬁﬂmﬁﬁﬁl‘[ﬂﬁlj\lﬂﬁ\lﬁjﬁ

HwtulTinasauandduawaldie © msdsasamealu » Watnsandwasaneald

1
=R ANV oA

WENEIINTNG (Fai5ed UV Uu) lduaaiiudnassdadyinn wapenunuduaadaaunisiu

4 3 Inner glow No inner glow
] a v v [ ' = = v . .
RNLﬂuwuﬂuamqmﬂiumammsmwa 8N Lmiuaﬂmumﬁwuu strong UV reaction weak UV reaction

TasmluvivindniivdinalesilisuiuasdlsznavgunnnuniuiSnasiguand) uwidiaasadaumsdasuaameldsed Uv udiae

1T~ = v s o [ ¥ oo Y a ] =y P a
WUNNNIILTIBN LLﬁQﬂ"IHﬂa'Nﬂﬂulﬂﬂ']ﬁ(ﬂ"lﬂ'ﬂmﬂﬂﬂ ag}flumm%mﬂ%um NN UFULAILDDAUNNIIU
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J =y . g
aaaUsznaumaLai (Chemical composition )

G Afghanistan ®Burma @EastAfrica  AMadagascar &Mozambigue &Siam  ®Tajikistan @ Vietnam & Winza, Tanzania

L =N L:l ¥ A YA 1 = =~ o . | _
nununaglunawinaslvienyin © Jueadaauniisiu  (Pigeon Cry05 = Fe,0;

1.000 /

0.800

blood red)” fasiudmamIamane (Fe) atfisunulianase

0.600

lasten (Cr)  wasugaamasaauaamelasad UV gann

0400

UBNMNUBIAUITZNOUNINLANYBINUNNAINGNIEIH DLFAS LIALTY

Iron concentra* on (wt% Fe203)

@ Py 0.200

1 % =N 35 = U ‘:] = v =Y = =Y 1 . . .
NN LN aasTNNUSIURULU syt iuaau pigeon blood red based on our criteria

A UEaE s e - T
0.000 0.100 0.200 0.300 0400 0500 0.600 0.700 0800 Q900

Wy unvawsasludsanandy,  Geewy,  mInagenu, chonkmsansamssin En

0.000

[ =N = 1 < 4
auMUFDIY, Uiy (18 Morogoro) taztauen tuau



d5a8@ud (Royal Blue)

not Royal blue

Royal blue

not Royal blue

gounsgulndudsagavguaniavuiinisnsrvaausynal SSEF (Sapphire masterset for royal blue of SSEF)

W v = o QJ ' = A QJ = N AW o gj
msammummgmQmmwﬁlwaumléﬂﬂﬂ mmﬁauﬁmaﬂ’lqwaaﬂlwauwﬁm MINUYH mmgmlwauﬁsaﬂaugmmmwmﬂwa Q)4

o o A a o N . ' .
NABNNANTNAD U (Hue), AINDNAIBNE (Saturation) Uaz@NEIN (Brightness)

= = QJ ‘U A
11/\1614!6333»]’21’](5] ﬂ"\)ﬂﬂﬁaﬂﬂﬁ’lﬂty

a v = v & w a da a2 W o J A . =
WLﬂuasaﬂauQuummﬁﬂulwau‘nummaumﬂmaumugq (Strong saturation) N

TwaunaglFeniien

o ludInuFunN@sn wnNwn aunnaeUu

4

FF1NEUFA (Vivid blue colour) L
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* lnwdudsadaugdasiinuduizaediniugs (Strong blue saturation) Wudih@uudn viaanaiduny
NWDBUINNN 9 YU

* Tuadialwduanuraswasaluin ( Mogok) Uszmawa iWuuvaslwauniiaumwings uaiienaums

9

L'%ﬂﬂ%aﬁsaé’l’auualaﬁwL?Jué”laﬂ%ﬁ’ulwﬁuﬁmmﬂLméqwmwhﬂ'u JenumsBentadainan Enu

- , o v aw a oda ., basaltic metamorphic
lwauf\ﬂﬂLL‘Viﬂ\‘iWﬂ?JEIQ']ﬂﬂSSL‘VIﬂﬁJ'](ﬂ"lﬂﬁﬂ']‘S, ATNNT  ULASLALLNYT NNAUINWUSAINNUNNTF

ISanBadYD SSEF Waz Giibelin Gem Lab

* gnasumsganauussluzg UV-vis-NIR zaslwdudsedavgrzuaasasacalnasundunusiy

MINaNUsEIenINNBUTYDI Fe®*/Ti** adnadatauy

- : Metamorphic sapphire
Basaltic sapphire a P PP
Fe?* - Fe3 IVCT
|

L

| I \‘}\"N“f‘ﬁ\‘\“' “ |
A A v |
Tl |

A i

w
p \h,w,‘w\w*‘f“ :
I A
| A
| \
‘ , e3+
\ A /

| Fe2* - Ti%* IVCT

Absorbance
M
Absorbance

AAAAAAA

450 e 550 600
500 550 6 650 700 Wavelength [nm]
Wavelength [nm]

650 700
a 450
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n3Usud59AanIN (Treatment)

v - » - v A e om o L g Glassy residues (borax) in healed fissure of heated ruby from Siam.
mﬂﬁummum LaaﬂuﬂWTﬁﬂ?ﬂﬁﬂﬂ?ﬁB‘Y]U‘YlNVﬂN mumsﬂiuﬂimmmwmmu

WHENNMIBENFBFTINIMNNAANNAINENAILADAAIUDITIIUULENNDI

(=74

a o ol v &
NUNUNUAUNMWONFALLBSVIEINIUY

Photo © Twobadcats, www.etsy.com Photo © Dreamstime.com
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duele (Pleochroism)

1
=

= < va v P v a o 4 A =N
ﬂLLE\lﬂLﬂuﬂN‘U(ﬂBEHQWU\T’ZIBQWG?JEI‘YI‘UVIN‘VILllaNﬂ’]ﬁlﬂ.laEI‘L!LLﬂaQ‘VIﬂ'VI’Nﬂlun"IﬁN N

Lamellar twinning revealing the pleochroic

= Y a < o < % Y -N < JVL "M v [ =
Fupanununazdsunlasludniias wsznunyunasenliloaglussuundn roie
v colours of ruby. Photo © H.A. Hdnni

SNUAUINHANDUNTS Fune lunapanuinaztanueusat unaNiuldgas

nud Ao Fuavansing (Purplish red) wazduaeandusay (Slightly orang red)

=0
J
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duela(Pleochroism) lununa

= < wa o [ ] <4 v a a4 o A a
L‘W‘ﬂ:ﬁﬂLLN(ﬂLﬂuﬁNUGlﬂﬁﬁﬂty?J‘EINWIN?IBQW&BEMU‘WN‘HLNE]Nﬂﬁl,‘l_]ﬂﬂuLLﬂaQ‘ﬂﬂ‘VlNhluﬂﬁ&lE’N
= U A o A < v v & a = < = Y] & A o Y]
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drNUd ﬂJ NN 38 CIBJO to be key focus of Gemmological Commission at CIBJO Congress
By Hanco Zwaan, President deceptive terminology that should be used in the
CIBJO Gemmological Commission trade, but also to the ways in which the results
are obtained by laboratories and how these are

1 Y o d°1 a . v = 1 a i % uring the Gemmological Commission noted on gem identification reports.
ﬂﬁJﬂ”l?fﬂilﬂ Laua Lﬂ ﬂée?/l uﬂqﬁﬂ‘iﬁiLNuLLazﬂﬂizﬂUﬂmﬂqwawaﬂﬂ Uﬂq'ﬁﬂig"lfﬂ\lWLﬂ‘l‘:}?l E’]Q meetings last year in Salvador, Brazil, Standardisation at gemmological laboratories
9 9 it became apparent once again that in and their communication of specific colours,

many areas there is a need for clearer standards. such as “Pigeon’s Blood” for rubies and “Royal

a’% ﬁuﬁ(é}aalu fﬁu'] ‘Lﬂ?ﬂ a CIBJO Congress m Lﬁ aﬁ Yerewan ﬂig Lcnﬂ aj{l,u Lﬁﬂ 11«! La au This relates not only to well-defined and non- Blue” and “Cornflower Blue” for sapphires, was
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