
Giuliani et al.

Type of synthesis Sample Nature Colour Method 
or treatment (‰, V-SMOW) references

SYNTHETICS
KNISCHKA

KN-2 ruby red flux melt 11.6 ± 0.4   (n=3) this work
KNI-13 ruby plates red flux melt 7.5 ± 0.3   (n=2) "

CHATHAM
Chatham sapphire blue flux melt 9.75 ± 0.2   (n=2)   "
CHA-1 ruby red flux melt 10.3 ± 0.3  (n=2) "
CHA-2 sapphire blue flux melt 9.95 ± 0.2   (n=2) "

KASHAN
Kashan sapphire pink flux melt 10.1 ± 0.4 (n=4) "
K1 sapphire pink flux melt 8.5 ± 0.3   (n=2) "

RAMAURA
Ramaura sapphire pink flux melt 18.2 ± 0.4   (n=2) "
R1 ruby "reject" red flux melt 18.5   (n=2) "

VERNEUIL Verneuil ruby purple-red flame fusion 24.4 ± 0.2   (n=3) "

HEATING TREATMENT
VIETNAM (unheated) VN-PAIR-27 ruby pinkish 17.7 "
VIETNAM (heated Flux) VN-PAIR-28 ruby pink flux 18.0 "

VIETNAM (unheated) VN-PAIR-25 ruby pinkish 19.9 "
VIETNAM (heated Flux) VN-PAIR-26 ruby pink flux 19.4 "

MADAGASCAR (unheated) MAD4A sapphire pinkish to colourless 1.9 "
MADAGASCAR (heated) MAD4B sapphire orange flux 1.5 "

ASUSA (unheated) U9011A ruby pinkish 12.6 "
ASUSA (heated) U9011B ruby deep purple flux 12.7 "

TANZANIA (unheated) SONG1A sapphire purplish 5.3 "
TANZANIA (heated) SONG1B sapphire orange flux 5.2 "

SUMJAM SUM-3 sapphire light blue 11.2 "
(nouvelle mine)
SUMJAM SUMHEAT sapphire blue reducing 11.0 "
(nouvelle mine) (nouvelle mine) conditions
(heated 1700°C) (1700°C)
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ASIA

Country District or  mine Sample Nature Colour
host rock references (‰, V-SMOW) references

primary deposit (in bold)
Vietnam YEN BAI

Tan Huong V8 ruby deep pink placer in gneiss Pham Van et al. (2004) 22.2 this work
Yen Bai-VIGEGO V9 ruby deep pink placer in gneiss Giuliani et al. (2003) 20.7 "
Truc Lau V7 ruby red placer in gneiss Garnier (2003) 21.7 "
Yen Bai V9s sapphire blue placer in gneiss " 17.7 "
Truc Lau Truc Lau sapphire grey  to blue placer in gneiss " 7.85 "
Yen Bai VIGEGO ruby red placer in gneiss " 20.3 "
Yen Bai VIGEGO-1 ruby red to pink placer in gneiss " 19.7 "
Yen Bai VIGEGO-2 ruby red to pink placer in gneiss " 18.1 "
Yen Bai VIGEGO-3 ruby pink to colourless placer in gneiss " 19.75 ± 0.2  (n=2) "
Yen Bai VIGEGO-4 ruby pink placer in gneiss " 17.0 "
Yen Bai VIGEGO-5 sapphire blue (star) placer in gneiss " 16.8 "
Yen Bai VIGEGO-6 sapphire blue to grey placer in gneiss " 16.2 "
Yen Bai VIGEGO-7 sapphire grey placer in gneiss " 16.1 "
Truc Lau TL1 sapphire grey to blue pegmatite in gneiss " 9.4 "
Khe Thuan km15 ruby pink desilicated pegmatite " 7.5 "

in amphibolite

BABE Babê sapphire grey pegmatite Pham Van et al. (2004) 6.1 "

LUC YEN
Bai Da Lan BDL ruby red marble Pham Van et al. (2004) 22.4 "
An Phu An Phu 2 ruby pink marble Giuliani et al. (2003) 20.4 "

An Phu 3 ruby pink to blue marble Garnier (2003) 20.7 ± 0.1  (n=3) "
Luc Yen VIGEGO ruby deep pink placer in marble " 20.3 "
Nuoc Ngap V46A ruby pink placer in marble " 21.7 "
Khoan Thong V39 ruby pink placer in marble " 19.3 "
Khoan Thong KT2 ruby red placer in marble " 21.2 "
Luc Yen Luc Yen 30399 ruby red placer in marble " 21.4 "
Khoan Thong G1 sapphire yellow placer in marble " 15.5 ± 0.4  (n=2) "
Luc Yen LY1 sapphire blue placer in marble " 19.3 "
Luc Yen LY2 sapphire colourless placer in marble " 15.7 "

QUY CHAU
Quy Chau QC 399 ruby red placer in skarn and marble Pham Van et al. (2004) 22.3 "

QCL-3 ruby red placer in skarn and marble Giuliani et al. (2003) 22.2 "
QC 399/3 ruby red placer in skarn and marble " 22.3 "

Quy Hop QH sapphire bicoloured (blue, placer in skarn and marble " 17.1 "
yellow to colourless)

DAK NONG

Type of deposit  δ18O
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Dak Nong V76a sapphire deep blue placer in basalt Pham Van et al. (2004) 6   (n=2) "
V76b sapphire blue placer in basalt Giuliani (field work) 6.7 "
V76c sapphire green yellow placer in basalt " 6.9 "
V76d sapphire yellow placer in basalt " 6.9 "
DN-1 sapphire deep blue placer in basalt " 6.4 "

BINH THUAN
Binh Thuan Binh Thuan sapphire blue placer in basalt " 7.7 "

Myanmar MOGOK
Mogok Mogok KY-SA ruby red marble Schwarz (field work) 20.1   (n=2) "

325 ruby red marble Gübelin (field work) 21.1 "
MO-2 ruby light pink marble " 22.0 "
333 ruby red marble " 21.2 "
MOGS sapphire blue desilicated pegmatite " 15.9 ± 0.3  (n=2) "

in marble "
MO-P1 ruby pink translucent placer in marble and gneiss " 21.4 "
MO-P2 ruby pink translucent placer in marble and gneiss " 20.3 "
MO-P3 ruby pink placer in marble and gneiss " 19.0 "
MO-P4 ruby lilac to red placer in marble and gneiss " 19.2 "
MO-P5 ruby red placer in marble and gneiss " 18.9 "
SNBUMK 48 sapphire blue cut stone " 18.1 "
SNBUMK88 sapphire blue " " 14.6 "
SNBUMK89 sapphire blue " " 10.4 "
MO-10 sapphire blue " " 10.3 ± 0.15  (n=3) "

Thurein Taung THT-1 sapphire blue desilicated pegmatite " 15.5 "
in marble

MONG HSU
Mon Hsu MHNID ruby deep pink marble Schwarz (field work) 23.0 "

Mong Hsu GUB. ruby deep red marble Gübelin (field work) 23.0 "
Mong Hsu neu K sui ruby/sapphire red to deep blue marble " 22.3 "
MOHS ruby/sapphire red to deep blue marble " 22.5 "

Afghanistan JEGDALEK
Jegdalek RNAFG1 ruby deep pink marble Bowersox et al. (2000) 21.2 ± 0.3  (n=3) "

RNAFG2 ruby deep pink marble " 18.6 "
RNAFG3 ruby deep pink marble " 18.8 "

Azad NANGIMALI
Kashmir Nangimali NAN-12 ruby deep pink marble Pêcher et al. (2002) 21.5 "

NAN-23 ruby deep pink marble Giuliani (field work) 18.2 "

Nepal RUYIL
Ruyil ruby deep pink marble Smith et al. (1997) 20.0 "

CHUMAR
Chumar ruby light pink marble Smith et al. (1997) 16.3 ± 0.7  (n=2) "
CHU-1 ruby light pink marble Giuliani (field work) 17.4 "
CHU-2 ruby lilac to blue marble 17.0 "

Pakistan HUNZA
Furandar HU-19a ruby pink marble Garnier et al. (2004) 22.7 "
Ahmadabad R4 ruby pink marble Giuliani (field work) 21.1 "
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Daghan Das R5 ruby pink marble " 22.0 "
Foruhar R1 ruby pink marble " 20.4 "
Hassanarabad HU-20c ruby pink marble " 20.1 "
Laling Tolian HU-12b ruby pink marble " 16.85 ± 0.35  (n=3 "
Ting Ten Har HU-5a ruby pink marble " 20.2 "
Dony Das HU-1e ruby pink marble " 21.6 "
Grechar GRE-1 ruby deep pink marble " 21.3 "

BATAKUNDI
Batakundi ruby red marble Giuliani (field work) 22.0 "

Tadjikistan TURAKULOMA
T1 ruby light pink marble Smith (1998) 19.6 "
T2 ruby red marble Terekhov et al. (1999) 19.9 "
T3 ruby red marble " 20.0 "

India KASHMIR
Sumjam 2002 deposit SUM-1 sapphire grey amphibolite Atkinson & 4.9 ± 0.05  (n=3) "
Sumjam 2002 deposit SUM-2 sapphire bluish to grey amphibolite Kothavala (1983) 4.2 "

at the border of a Voillot (field work)
desilicated pegmatite

Sumjam (old placer) SUM-3 gemmy sapphire colourless to bluish "Nouvelle mine" " 11.2 "
in plagioclasite (kaolin)

Sumjam 2002 deposit SUM-4 gemmy sapphire bluish desilicated pegmatite " 10.9 "
(kaolin)

MYSORE
MYMM96 ruby red gneiss Hughes (1997) 3.8 "
RNDUD002 ruby red gneiss " 3.5 "

Cambodia PAILIN
Pailin-1 ruby red placer in basalt Hughes (1997) 4.7 "

PAILIN (Bo-Rai)
BR1 sapphire blue-yellowish placer in basalt Hughes (1997) 6.8 "
BR2 sapphire purple placer in basalt Schwarz (field work) 4.6 "
BR3 ruby light red placer in basalt " 5.3 "

Thailand BO PHLOI-KANCHANABURI
SAP-1 sapphire colourless-yellowish placer in basalt Schwarz (field work) 6.4 "
SAP-2 ruby light pink placer in basalt " 6.4 "

PHRAE
PH1 trapiche-like blue placer in basalt Gübelin (field work) 6.1 "

DENCHAI
BK-1-a sapphire dark blue placer in basalts Yui et al. (2003) 4.7 Yui et al. (2003)
BK-1-b sapphire dark blue " " 4.7 "
BK-1-c sapphire dark blue " " 5.1 "
BK-1-d sapphire dark blue " " 5.1 "
BK-1-e sapphire dark blue " " 5.1 "
MS-1-a sapphire dark blue " " 5.5 "
MS-1-b sapphire dark blue " " 4.8 "
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BK-2-a sapphire blue " " 4.9 "
BK-2-b sapphire blue " " 8.4 "
BK-2-c sapphire blue " " 6.1 "
MS-2-a sapphire blue " " 4.7 "
MS-2-b sapphire blue " " 6.1 "
BK-3-a sapphire blue-green-yellow " " 5.9 "
MS-3-a sapphire blue-green-yellow " " 5.1 "
MS-3-b sapphire blue-green-yellow " " 5.3 "
MS-3-c sapphire blue-green-yellow " " 5.7 "

Sri Lanka RATNAPURA 
SL11 sapphire colourless placer Schwarz (field work) 13.6 this work
SL21 sapphire translucent placer " 14.5 "
SL31 sapphire green placer " 10.3 ± 0.06  (n=3) "
SL41 sapphire light blue placer " 15.4 "
SL51 sapphire blue placer " 13.9 "
SL61 sapphire deep blue placer " 13.8 "
SL71 sapphire lilac blue placer " 14.1 "
SL81 ruby pink placer " 14.1 "
SL91 sapphire yellow to brown placer " 14.4 "
SL sapphire colourless placer " 14.8 ± 0.15  (n=3) "

RUPAHA 
NILDADDAAHINNA RUC-2 sapphire grey skarn at the contact Prashan Francis 7.7 "

with serpentinite (field work) "

ELAHERA
MEDAULPOTA ELC-11 sapphire grey skarn at the contact " 10.4 "

with marble

KALTOTA
MEDABEDDA Kcl-5 sapphire grey skarn at the contact " 8.2 "

with marble

ELAHERA
PATHMARAGA PAD padparadscha orange light placer " 17.1 "

NELUYAYA
KALTOTA Kcl-3 ruby pinkish granulitic gneiss " 7.1 "

BALANGODA 
HERAMITIGALA BAC-5 sapphire grey to blue skarn at the contact " 10.7 "

with marble
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OCEANIA

Country District or  mine Sample Nature Colour
host rock references (‰, V-SMOW) references

primary deposit (in bold)

Australia INVERELL Inverell-1 sapphire yellow placer in basalt Schwarz (field work) 6.5 this work
Inverell-2 sapphire grey blue placer in basalt " 6.5 "

BARRINGTON
BAR-1 ruby red placer in basalt Sutherland et al. (1998) 5.9 this work
BAR-2 ruby dark pink placer in basalt " 5.1 "
BAR-3 ruby light pink placer in basalt " 5.4 "
BAR-5 ruby very light pink placer in basalt " 5.4 "
BAR-6 sapphire colourless to pink placer in basalt " 5.5 "
BAR-7 sapphire orange placer in basalt " 6.2 "
BAR-8 sapphire yellow placer in basalt " 5.8 "
BAR-9 sapphire green placer in basalt " 5.4 "
BAR-10 sapphire purple placer in basalt " 5.8 "
BAR-11 sapphire pale blue placer in basalt " 5.2 "
BAR-12 sapphire blue placer in basalt " 5.2 "
BAR-13 sapphire deep blue placer in basalt " 4.6 "

Madagascar
ANDRANONDAMBO SNMAD-1 sapphire colourless to blue skarn in marbles Rakotondrazafy al. (1996) 14.0 "

SNMAD-2 sapphire deep blue and calc-silicates Schwarz et al.  (1996) 10.7 ± 0.1   (n=2) "

ILAKAKA ILA-1 sapphire colourless placer in sandstone Garnier et al. (2004) 14.3 ± 0.14   (n=2) "
ILA-2 sapphire colourless to pink placer in sandstone Giuliani (field work) 3.5 "
ILA-3 sapphire amethyst placer in sandstone Garnier (field work) 3.6 "
ILA-4 ruby deep pink placer in sandstone Schmetzer (1999) 2.6 ± 0.3   (n=2) "
ILA-5 sapphire colourless placer in sandstone " 16.5 "
ILA-6 sapphire colourless placer in sandstone " 3.1 "

EJEDA EJE ruby red primary in amphibolite Mercier et al. (1999) 5.9 "
and serpentinite Giuliani (field work)

GOGOGOGO GO-1 ruby pink primary in amphibolite " 3.8 "

AMBONDROMIFEHY ANT-1 sapphire yellowish-light green placer in basalt Schwarz et al. (2000) 5.1 "
ANT-2 sapphire light blue placer in basalt Giuliani (field work) 5.9 "

ANTSIRABE
Antanifotsy SNANTAN1 sapphire bluish placer in basalt Rakotosamizanany (2003)6.5 "

SNANTAN2 sapphire greenish to blue placer in basalt Giuliani (field work) 6.9 "
Somiakatra RNANTA ruby reddish-purplish xenocryst in enclaves " 4.7 "

 δ18OType of deposit 
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of pyroxenite within basalt

VATOMANDRY VAT-1 ruby red placer in ?  (unknown) Schwarz et al. (2001) 5.9 "

New Zealand HOKITIKA HOK ruby reddish primary in serpentinite Grapes and Palmer (1996 3.2 "
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AFRICA

Country District or  mine Sample Nature Colour
host rock references (‰, V-SMOW) references

primary deposit (in bold) 

Tanzania
MAHENGE TA-1 sapphire colourless to pink placer BUT originating Simonet (2000) 15.6 this work

TA-2 ruby pink from primary skarn and Schwarz (field work) 13.6 "
TA-3 ruby red breccia deposit in ruby- " 17.8 "
TA-4 ruby lilac bearing marble " 15.9 "

LUKANDE LU-1 ruby red placer Schwarz (field work) 12.5 "

KITONGA KIT-1 ruby pinkish to red placer Schwarz (field work) 12.3 "
(Morogoro)
MATOMBI MAT-1 ruby red placer Schwarz (field work) 13.1 "
(Morogoro)
MOROGORO MOKANIS ruby red marble Hänni & Schmetzer (1991)16.3 "

Simonet (2000)
Schwarz (field work)

KIBANGILE KIKANIS ruby red placer John Saul (field work) 15.8 "

S-USAMBARA S-U1 ruby red placer John Saul (field work) 7.2 "
(Tanga Province)

KITWAI KI-1 ruby red placer John Saul (field work) 4.0 ± 0.75   (n=3) "
(Trusha)

KITETO KITETO ruby pink placer John Saul (field work) 9.4 "

UMBA SNTANG-06 sapphire blue desilicated pegmatite Solesbury (1967) 6.7 "
in serpentinite Seifert & Hyrsl (1999)

UMB-1 ruby red placer Schwarz (field work) 6.2 "
UMB-2 ruby red placer " 17.4 "
UMB-3 sapphire colourless placer " 5.4 "

LONGIDO L1 ruby red amphibolite/ Dirlam et al. (1992) 7.0 "
L2 ruby red carbonatised gneiss Simonet (2000) 6.6 "
L4 ruby red " Bassett (field work) 6.4 "
L5 (S.K.) ruby red " " 6.8 "

TUNDURU Tunduru 4 ruby pinkish placer Schwarz (field work) 4.4 "
TUNISO-01 ruby red pinkish placer " 14.9 "

Type of deposit  δ18O
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TUNISO-05 sapphire bluish placer " 11.7 "

SONGEA SONSIO-09 sapphire colourless placer Schwarz (field work) 4.8 "
SONSIO-08 sapphire yellowish-greenish placer " 5.9 "
SONSIO-01 ruby purple to deep pink placer " 4.3 "
SONSIO-02 ruby reddish placer " 4.9 "

EASTERN AFRICA
KORNERUPINE TS ruby red placer John Saul (field work) 5.6 "
CLAIM

Zaire LUMUMBASHI LUB-1 ruby pink placer John Saul (field work) 13.0 "
(Shaba province)

Kenya JOHN SAUL MINE
John saul mine JS1 ruby lilac to red pegmatite/ gneiss/ Mercier et al. (1999) 12.7 "

JS2 ruby lilac to red serpentinite/ " 13.2 "
JS3 ruby lilac to red desilicated gneiss " 12.4 "
JS5 ruby lilac to red and pegmatite " 11.9 "

Nganga sector JS4 ruby pink " " 12 "
Nganga ruby red " " 12.1 "

Gitonga GIT-1 ruby light red " " 13.1 "

Machanga Mach-1 ruby red pegmatite/ gneiss/ John Saul (field work) 13.1 "
serpentinite/
desilicated gneiss
and pegmatite

GARBA TULA GT-1 sapphire yellow green syenite Simonet et al. (2004) 5.2 "
John Saul (field work)

GL mine GL1 ruby red pegmatite/ gneiss/ Schwarz (field work) 12.9 "
serpentinite/
desilicated gneiss
and pegmatite

West Pokot WP sapphire pink placer John Saul (field work) 18.5 ± 0.45   (n=3) "

KITUI K1 sapphire pink amphibolite Simonet (2000) 4.0 ± 0.35   (n=3) "
Schwarz (field work)

South unknown D1 corundum pegmatite Kerrich et al. (1987) 8.2 Kerrich et al. (1987)
Africa D2 corundum pegmatite " 8.1 "

D3 corundum pegmatite " 8.2 "
77A corundum anorthite- " 5.8 "
Z7B corundum edenite rock " 5.8 "

ORANGE RIVER ORA ruby red placer John Saul (field work) 5.7

TSHIPISE MESSINA TSM-1 ruby red ? John Saul (field work) 11.0
(N. Transvaal)

Zimbabwe O'Briens Claims C3 corundum mafic ultramafic Kerrich et al. (1987) 4.4 Kerrich et al. (1987)
C4 corundum schist (verdite) " 3.9 "
C6 corundum " " 3.7 "
C7 corundum " " 3.5 "
C8 corundum " " 4.8 "
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RHO-1 ruby pink muscovite-margarite John Saul (field work) 4.4 this work
lenses in mafic-
ultramafic rocks

Nigeria Kaduna NI-1 sapphire blue-green placer in basalt Kiefert & schmetzer (1987)5.5 this work
Schwarz (field work)
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AMERICA

Country District or  mine Sample Nature Colour
host rock references (‰, V-SMOW) references

primary deposit (in bold)

Canada GRENVILLE S1 corundum ? syenite Kerrich et al. (1987) 7.6 Kerrich et al. (1987)
S2 corundum ? " " 7.8 "
S3 corundum ? " " 7.6 "

United-states YOGO GULCH 1a sapphire darker purple ultramafic Mychaluk (1995) 5.8 Fallick (unpublished)
(Montana) 1b " lighter purple lamprophyre/ " 5.7 "

2a " purple blue lamproite " 5.6 "
2b " blue-purple " 5.4 "
4a " light violet blue " 6.05 "
4c " light violet blue " 5.6 "
5a " very light violet blue " 6.2 "
5b " very light violet blue " 6.0 "
5c " very light violet blue " 6.0 "
7a " cornflower blue " 6.0 "
7b " cornflower blue " 5.8 "
8a " cornflower blue " 5.7 "
8b " cornflower blue " 6.6 "
11a " bright blue " 6.6 "
11b " blue " 6.8 "
15a " light purple " 6.5 "

ROCK CREEK Montana sapphire colourless placer Clabaugh (1952) 3.3 ± 0.25   (n=4) this work
Mychaluk (1995)

Colombia MERCADERES MER-1 sapphire colourless basaltic but with Keller et al. (1985) 7.2 this work
MER-2 sapphire blue enclaves of Scharff (1993) 7.5 "
MER-3 sapphire green garnet-amphibolites " 7.3 "
MER-4 sapphire lilac (mafic granulites) " 7.0 "
MER-5 ruby pink and placers " 7.0 "
MER-6 sapphire yellow " 7.1 "

Brazil BARRA VELHA BV1 ruby pink placer in a granulitic Chodur et al. (2000) 6.6 "
(Santa Catarina) BV2 ruby deep pink to red complex system Schwarz (field work) 6.2 "

BV3 ruby deep red " 6.9 "

GARIBALDI GA-1 ruby pink placer Schwarz (field work) 4.0 "
(Santa Catarina) GA-2 ruby pink placer " 4.5 "

INDAIA IN-1 sapphire grey to blue placer (colluvial) Liccardo & Jordt 9.3 "

 δ18OType of deposit 
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(Minas Gerais) IN-2 sapphire grey to blue (biotite gneiss) Evangelista (2000) 9.8 "
(biotite gneiss) Schwarz (field work)

Epstein et al. (1994)

MALACACHETA MAL-1 sapphire yellow to green placer Liccardo et al. (2000) 8.8 ± 1.0   (n=3) "
(Minas Gerais) MAL-2 sapphire colourless placer Schwarz (field work) 10.9 "

MAL-3 sapphire blue placer " 10.8 "
MAL-4 sapphire colourless to pink placer " 10.4 "
MAL-5 sapphire dep blue placer " 10.0 ± 0.15   (n=6) "

MATO GROSSO MG-1 sapphire green to blue placer Liccardo et al. (2000) 6.1 "
Schwarz (field work)

PXE corundum light grey placer within the " 7.75 ± 0.07   (n=2) "
syenitic alkaline 
complex of Rio de Peixe

SAP sapphire light purple placer Schwarz (field work) 8.3 "

SAPPR sapphire black placer Schwarz (field work) 7.3 "

PALM sapphire pink placer Schwarz (field work) 7.1 "

VAVA ruby red placer Schwarz (field work) 6.9 "

BULHA sapphire grey to light pink placer Schwarz (field work) 7.3 "

RIO COXIM SNBRRC1 sapphire green placer Liccardo et al. (2000) 6.9 "
SNBRRC2 sapphire light blue placer Schwarz (field work) 6.6 "
SNBRRC3 sapphire deep blue placer " 6.6 "
SNBRRC4 sapphire black placer " 6.7 "
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in trachyte
VENDEE
Brétignolles V1 sapphire bue placer in an amphibolite Goujou (2002) 7.5 this work

V2 sapphire colourless complex " 6.7 "
V3 sapphire bluish placer in an amphibolite Goujou (2002) 6.5 "

complex
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