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Abstract

The relationship of the chemical composition and refractive index of pyralspite
garnet was done by using 3 groups of samples, i.e. 117 samples of red, dark red, purplish
red and purple garnet; 60 orange, pinkish orange and dark reddish orange samples; 10
color change garnet. The Chemical compositions show that the composition of the dark
red samples are pyrope : almandine, approximately 1:1 ratio. There are more than one
composition of the red, purplish red and purple samples, it can be only pyrope and
pyrope : almandine, both 1:2 and 2:1 ratios. The orange samples are spessartine. While
the pinkish orange samples are spessartine : pyrope in 1:1 ratio with vanadium content
related to the change of color effect. The lowest refractive index of the sample is 1.745
which is pyrope, the refractive index may increases up to over the limit of the RI liquid
(1.81) in pyrope mixed with almandine and/or spessartine. The use of refractive index

to determine garnet’s end member can be done roughly.
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Bunnag, N. 2016 Color Change Garnet from Sri Lanka. The 5th International Gem &
Jewelry Conference (GIT 2016). The Zign hotel, Pattaya, Thailand, November
14-15, 2016.
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Abstract

The relationship of the chemical composition and refractive index of pyralspite
garnet was done by using 3 groups of samples, i.e. 117 samples of red, dark red, purplish
red and purple garnet; 60 orange, pinkish orange and dark reddish orange samples; 10
color change garnet. The Chemical compositions show that the composition of the dark
red samples are pyrope : almandine, approximately 1:1 ratio. There are more than one
composition of the red, purplish red and purple samples, it can be only pyrope and
pyrope : almandine, both 1:2 and 2:1 ratios. The orange samples are spessartine. While
the pinkish orange samples are spessartine : pyrope in 1:1 ratio with vanadium content
related to the change of color effect. The lowest refractive index of the sample is 1.745
which is pyrope, the refractive index may increases up to over the limit of the Rl liquid
(1.81) in pyrope mixed with almandine and/or spessartine. The use of refractive index

to determine garnet’s end member can be done roughly.
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wslussznanisiumeglussuundnuuuaiuunumil (Isometric system) Wosunan

a

a13Teyfinufle dodecahedron way trapezohedron @vuvesudug wutesuin diulng
WU Aune 1hena ides 1eq i 133 (colorless) SANAuERssINE (Specific Gravity:
S.G.) 9¥1319 3.60 - 4.20 A1RwIRNLA (Refractive Index: R.L) §¥%319 1.74 - 1.89 A1
AuEsIzLazasednUdsunladlunuesiuszneu

nsiun (Gamet) umszgaus (Group) fusndosoeniJulszian (Species) uaz
¥iln (variety) Miunilassadrsiidudou (5U 2.1) flovoufiunuiitulgvaiylosou fgns
LAl AD A3B,(SiO,); Tng

A fasmunised Imauduanlossu taun Ca?t Mg?* Fe?* %#3o Mn?*

B Aasuwnilavad nsinaudwanlasau tawn AL Fe3* usa Cr3t

@ silicon
@ oxygen

O & cation
O Acation
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(Pyralspite) wazgunsulas (Ugrandite) eid

M1 2.1 @nsiAdvaensium

Insnaalus (Pyralspite) gunsulas (Ugrandite)
AU A Ao Mg Fe | funide B An Al | fiuuids A Aie Ca FUNUS B Ao Al Fe
%39 Mn w3 Cr
Inlsu Mg;ALL(SiOy)s nsoayailsd CasAL(Si0,);
(Pyrope) (Grossularite)
LoALNUAY FesAL,(SiOy,); LouUAIILlAs CasFe,(SiOy,);
(Almandine) (Andradite)
alagnsyiuy Mn;AL(SIO,); g11lshad CasCry(Si0y)s
(Spessartine) (Uvarovite)

1. Pyralspite ﬁam%mmmjmﬁﬁ%mm B A9 Al fiuniis A Ao Mg Fe?* 138 Mn?*
wuseanilu end member 3 wila loun Pyrope Almandine way Spessartine
W5 (Pyrope) MgsAL(Si0,)s udunanssenawy Ca?* uay Fe?* Uuagsg 14
uARIaRNBUAN (dark red to near black) 1Usdla S.G. = 3.78
woALNUAL (Almandine) Fe;AL(SiOq); 81931 Fe?* 1nununudl Al uay
Mg oraudunudl Fe?* I8 faunady unseuthana Tdsdla S.G. = 3.84
dlansiiu (Spessartine) Mn;AL(SIO,); AFNBULNEDS DIFUDULAS
AANY AU Hessonite 1Usela S.G. = 4.05
2. Ugrandite fonsiundssiandisunis A fis Ca?* sunis B fio ALY Fe®* uio
Crr*uuseanidu endmember 3 ¥ia louA Grossularite Andradite wag Uvarovite

v a A = ¥

nsaagailsd (Grossularite) CasAl,(SiO,); vilaidudnyudl dwmdes-du
dUDULAY D9 dU-U1MNA 158031 Hessonite @L32d0 158031 Tsavorite AN S.G. = 3.61

Launs1lad (Andradite) CasFe,(SiO,)s WuNISiunNnuun J8uaos
=~ H o Ao & w aaa a = a & = oA s .
Wy Winna a1 N9nludyuaiiidlen 89 9879NA09 138017 AuIUNBYA (Demantoid)
JAWyIa199Y Usenenangwes S.G. = 3.85

83115136 (Uvarovite) CasCr,(SiO,); dddeusnn Usenied unliree

nwu Tunaedgud Wesaindauisian Hesdeein S.G. = 3.7 - 3.8
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Almandine {ufefigndstuanmsduanisveuiiomismg funnideddvom A
H991 Alabanda Fadsaniu 400 Teiean Wesihiuiiidnluduilesqusnarsoamaieslu
Quartz uaz Gamet (3MN9UTBUTY theophrastos Wie 315 Aeuaiandnsv) fedu 4 7
lfSenuweauuuiu (Alamadine) fio waauuulas (Almandite) laieaia n15iun (Oriental
garnet) Afiflsnaumns Aunaduuaziusla Sonin weauuudu gﬁ‘y (Alabandine ruby)

auARTUNIINANAUKAIYBY Almandine UTgnaumgdnIIaANaunan 3 919 seee
30 wluiues Tusdmdostigagudnanadl 576 unlumng way 2 Taensganaulutiedidend
526 uay 505 Wlung uazfitisnsganauseu 9 lusisdduidumis 617 uiluang uas
Tugadfing 462 uluiuns LAZRIANUYNNTAANTUBDU 9 168n#t 476 438 404 393 unly
I

Tun1siAnditaiuasiud (Burgundy) 31numnas Alluvial Tu Tocantins dnaglungy
Almandine-Spessartine wagnuasAUsznaunanae Almandine %awumi@mﬂﬁuumﬁ 692
574 503 460 422 398 Way 365 UILULLAT
GRIZEAIVIRAITEK

Almandine ldpqsiarduiinimiasdasnda 1.773 snidudnadiasiziniauaiin

v

aduayu nydeusnife Almandine fadviinmuasinnit 1.78 egalsinuiuiauvas

'
o A

$reBermuniiddngafie 1.75 anunissumy 4313 Seeniildasuanaisdueg futiina
nsunuiiveslossu Wemilsdislassadremaniiaedliduitlungy pyratspite #flluiana
794 Alamandine 11nndwewiniu 50 Wedidus azliaaudasdunieiand 3.95 usfia
59313 Inclusion anansaviilvianAug s zUdeuudadls

Goldmanite LﬁU%@Qﬂ@\gQ%Uﬂ’]EJMéJQﬂ’]iﬁUWUIﬂU Marcus Isaac Goldman (1881-
1965) ns3d] fleadusznousening Grossular — Andradite Wu3uuanTa a1usaunud
waat@eule uay L'JLulﬁ&mamﬁmmuﬁazgﬁlﬁaﬂu Spessartine ag Pyrope vinl#LAn
Color-change 18 d@unuisuitfussddszneundnazlididonduiin auiadereudiana
NIDTELUURY

Pyrope #aiolng Werner lu¥) 1803 Ingldnwinaniiuvadn “li” edoldfuded
wnavaanass fnlddei3andn Ruby wazaudieiuditu 9 wu Arizona Ruby, Bohemian
Ruby, Cupe Ruby kag Elie Ruby d@uasAusznauveas variety ﬁﬁ?umqqﬁmu-mqamfwﬁu

w3ai3antude Rhodolite 9zUsEnausmie Pyrope 2 @iukay Almandine 1 d3u FanEnNLITY



wsninuaLaseusauda (Rhododendron Red) agfilusen Macon Muwilevas Carolina
UsemnAanigowsn

[ o

Un@ual pyrope US04 Almandine Yuaged1eiifed Aty wazdinwuing

o

93AUTZNOUVDY grossular LANWey @3 Chrome pyrope dinaziiilosidus vasluiana
pyrope wnniwFewiiu 4 wWesius vedluiana Uvarovite (knorringite) fetiunaiand
NNIBANLAZNIBATTILTIAN YU NEUDNTIULANAY

Pyrope U‘%q‘m‘é a¢l1ifdlnq 39 pyrope Funs zillutananainratgudazduTunn
luana Almandine agnaiituddty dwmaliiuaansunisganduves Almandine Tu 3 99
fie 575 527 uay 505 wiluaas luhalu Famsunuitvesasdusznau spessartine tntuld
RANWELRLY

Pyrope ﬁ%mwﬂamh\‘imﬂ Dora maira Massif Y1199z JUANYOILTDNLYY Alps Tudszina
3m1a WUﬁLUﬂm%’umi@ﬂﬂﬁuﬁmmw FlAuFuAUSAU Fe? (¥a9Uszuned 495, 501-503,
521-524 wag 575-579 W1lwlung) kay Mn?* (363-365, 398, 419-422 way 458-462 w1l
ns) wansitn OH sgnadmaulu IR @wand 539319 3660 waz 3600 cm FauSuautilyl
diyuarlifinaronmuaidle q Auoadiuld

Crimson Garnet (pyrope-spessartine-Almandine garnet) @uwnaiu AUsznuddu
wuluvdnmiiGendt Tiirn vmang TusenidsaniiovesUssmauwmusiis Sulinnsdugegts
1‘3%@1 Crimson Garnet

Blue Garnet (Color change pyrope-spessartine garnet) a1n Bekily Useind
waansasiElduasunnfuiiby dmmhisy weediduenden

Spessartine wuldluzaswes Auns Fdueuuns 38 Fhanasumdes dmasuung
Awdeuazdvuy JsmassanludiFeiiunliuieslidusadunaziaudusivesdun

Iasunisnatelilud a.a.1832 wdsainnishunuluen Spessart nanzfumnides
wifleresunaise Ussiwaeesuil f¥ei3unviainnats wu spessartine, Malaya (Malaia),
Fireball garnet

spessartine Unfiudianunsanuusinaesesdusenau grossular I waglivesiing
agwuluiana andradite MetuanautAnisnenazmaadsufdnvusianddisi
ABUDNTILANANAU AI9E19A1TLUA ﬁaqﬁﬂizﬂauagjﬁ!mmqlﬁm NISLURAALDNLINGDY
(usiua3u) nanedan$ AflnaandAnlailadady spessartine 13e grossular usoglutas
Y84 pyrope-spessartine kag pyrope-Almandine R Malaya garnet @&y 91nu1aNAans

] & ! Ay aa LY ] & v [y
UULUU Spso AT Py, &34 hﬁumwmmaﬁuumammmuu%mq‘mmu



\O

I v oA

Adaiivnmiasdnlvgjoglurag 1.79-181 wivteiienauansdeenuiuandeani
LU FAUDUINEDY (SPasGraiAlsPys) 2nuIAIRan sARYdRnALEs 1.77

Aemssumnzegi 4.179 (nsuszunay) Fausazunasenalsimiloui gy unas
Nigeria 950l 4.15-4.22 wase1nLnilos Minas Gerais UseinAusndaazegil 4.15 naoy
WM& Ramona sguAdwlalily azliAunnidn 4.17 4azainumas Kunene Ussinauniileas
087l 4.15-4.22

Malaya (Malaia) Garnet ﬁaﬂﬁﬂizﬂauaéﬁmmﬁzij spessartine kag pyrope
Pa9Afidond Fdu Auna-du Afvuardvuy Diftewddduuredarduiinuesdlsznoy
spessartine 1undndmulgenn

Malaya Garnet 910 Bekily Usgineuanianis uansnisganaunduiusiu Fe?

(503, 610, 687 nm) war Mn2* (483 nm) wag Buqfl 430, 459, 525 uaz 569 nm

FDI3UNNISLUADY 9

Mandarin, Hollandite %58 Kunene Spessartine 31nt#da3usnlu Kunene

tdldd ¥

Usziel Namibia wu1 spessartine ifidduaisangnuuiuunuduasusni hollandite us
= . Yo a 1 ' ' = v 1 o a
%9 Mandarin lasuanuilsuunnnin d@ulugwassiiaiuazeiaudinvuinlvgazdaind
danaliiianvauzimiiounuenin vaiiuneluinuldunnfegadniosnanuuenida A
SSTFNLILAL A9 1.80 AMULTIAD 7.25
.. @ Y o o . Aaay
Kashmirine 1Ju%8n19n15A161915U spessartine NTAHN-wAs YanuluyuLyd

Neelum 189 Kashmis Usemaunaniu

Colour Change Garnets 1in3uldliiasa1nANuaINITalun1saIiIuALEIAAUN
LmﬂGmf"fuaawmmmmmﬁwumLLaﬁdeﬁdwﬁuaami@mﬂﬁu ﬁqﬁs’ﬁuag}'ﬁ’mmdﬁ%ﬁmm
991992 LTUTUBIIPNNEIAAUUI9RENY AatullauadluaInatTiudalasuAINNeIAAY
g.; < ygj =l = G a A & I~ dd‘ o gj 1 d!
du navyazUulavaduiag dMvseddsnnseoraludnsiuniuvesiavun diuluvasn buds
I A = & A ANy a ) a A A '
uaue1inauend awmiuludnnavseddy vson1ssiniuvesdviail s1niidinasienis
Wagudde sglasilisuuazinuniey taevialuagsiuduuuaniila Color Change
AnuFuusAuuIRY Tasley wien1fa wunii@eunazivan

wnaINWuU Colour change garnets ABUTELNALINTAENTS (lakaka way Bekily),
Usgineaunugiiily (Umba Valley way Tunduru) hagUszinaaiadn (Athilivewa wag

Embilipitiya) Touemgnziusanvasiensniuazsaie
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Color change garnets wustlu 2 nqu Falaevinlufa pyrope-spessartine @4iin1s

N . = ] a = a a Y

WUIYes magnesium 1Ay manganese kaglsnnIassashe Lasiileuwas/u3e LLuiuy La

19 2 wt% dauninulatiesninfe pyrope Nilasidlonunn @9 Cr** > 3 wt% 8nvis Color
v & A . . . .

change @1u1sanulansyitlu pyrope-almandine, spessartine-almandine, spessartine-

grossular-pyrope Wag andradite feduauant@anInNIgnIn nwall Lazdnvazaieuan

2949 color change garnet Fslaiuiloudule Manson and Stockton $1891UIMAI5IUA A0
] Aa A g A X o ~ = a = o

e Madagascar MilUSHNaumaniiindu dagwdsuan ineudey (uuasund) audadvuy

N30LAY (A9 incandescent light) waztldsuaindinkueditel (asuni@) auds da9eu

LAY (W@9910 incandescent light)

Color change gamets JalUARTUNTAANAULEIEIEADETENTIN 580 - 560 WIlULIAT
Lazengalaenaluagening 665 - 625 wluins wag 510 - 470 Wluluns nndusuw
wianes azuanin1sgandu Fe?* doaluvaen spessartine wanIN15RANGY MnZ* dnLau

| I3 ) = v A A N N 34 A ¢ a
agalsinny Snwagn1sgandundniinu Aedienisganduves V¥/Cr* idgaaudnans 1
571 U1TULNAS NaouaINLeNIN 1Az TUuo0nlosAUIENOU SpseGrseAlPy;Uv; 214
SPasPy30Gr16AlUV-AN, Uansanmsun1snanaugeanlugosuion FausanunAoniud 450
WAV UANEAFIIN kavUTIUN 2 ABAIA 563-573.5 wluuns Feanfalnase
Color change Garnet (A¥unkUUAATOLUBTIAUAETY?) AnulaluuIian Voi Lilaniyn
Wandanyi Usginatauen

nsAnyIMasLINLVEILenEN g Tusenuazanafan st ulieduivinmuasey
FE1MI19 1773 wag 1.763 Larizninauinnan 1.81 - 1.748 aua1au F9losAusynau
spessartine anasnulume luiueafedfiuiy AMNNENTUNIE 8ETENing 3.98 - 3.89

LAYSYING 4.1 - 3.784

2.1.1 ANANUANIINIENINLAEINILEIVDINTITIUA

miunludgudldndng egludssiny Pyralspite T8 Pyralspite du191ngenisiuniidu
end member 3 ¥ila A pyrope almandine Lag spessartine 1ABAITUNUNNUTDY Mn*

Mg?* uag Fe?* Tudunuswes divalent cation lulassasiswanigudourninisiunaiusila
1 MliAnAMuLANA1NA UYL TIB AT IUlATIESIS AIAUTUILLY AIRSTRALY 59089
nsaanauiadluyig visible light Fedanasadme uiiutun1sANfiunlulssmalne3an
L% = 6 = L% dl = % 1 v a 6 d‘dd‘ %4 a dl
fuigansiunduaadumionduin tnww Jagduinsiusnddensniseivaineiia (GUN

N w =

2.1) MiupytnusgrsladutdinmnuuueuAAgIfmIIIem 2.1
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Pyrope 1B
(colorless to purple-red)
{"Bohemian Garnet",
"Cape Ruby")

"Rhodolite” gg»

(purple-red)

SPes Almandine &D
kb ., D (orang e-red to purple-red)
red range) ("Carbuncle";
4-rayed stars)

(ve

gﬂﬁ 2.2 uwnulpsnialans end member w9 1StURUsELAN pyralspite

#1319 2.2 F’]mﬁmﬁlaﬂ’mﬂﬁEJﬂ’]WLLE‘IS‘V]NLLﬁ\‘i GUENﬂ'TgL‘Lm

n15LuA AT ANUANTUNE ANRULANLALES
Pyrope 75 3.58 g/cm’ 1.714
Almandine 75 4.32 ¢/cm® 1.830
Spessartine 75 4.19 g/cm? 1.800
Grossular 75 3.59 g/cm’ 1.734
Andradite 75 3.86 g/cm’ 1.887
Uvarovite 75 3.85 g/cm’ 1.865

Wine enaudun (2549) aguautAiniamenimuazniauasasnisiunidudgudily

Uszbm pyralspite 1auA

(%

Inlsufigasailidu MgALSIO); fduasninTlafwnduiniaundainung el

dwlsznaulndifsaiuueatiufu deudlemlsuliduusenauresieadufiuluey 1-2 du Az

s

Vinlfiumind (tone) Nooua wasiddu (huelduduwnsnannuaiu Teazisenin lslalad

(thodolite) #4a¥3191nN1INTA (A1 thodos ka1 ABNAUAIU) ANTRTNINIENNLAENIUAS
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yadlnlsUasiinnulndifsaiuieaiiufiu Fwztuegiusg Mg uae Fe MLy asrusznaundnet

melu

A9 2.3 aUUANINNIEATNLAZNISLEIUDY pyrope

AUURANIBAINULAZNINUEN

ANWYY

AT

AUNIAINNE

GRSV ITGR
ANNTEABLEN (dispersion)
ARETEONIEN

aunasunsaanau

UANU

7.00-75

3.648 - 3.82 (IndvAssriuneadiufu)

1.73 - 1.77 Fslpgindondiazszana 1.74
0.024

Inert visly LWUV waz SWUV
Usinguaudaiau Uszanmua1uenaui
564 waz 439 400 - 445 nm Wein1ds19 Cr
9888 eraiunisgandutduiduunsy 7

687 wag 685 nm TuauasdiLea

L% a2 < (3 = aa
finagiindnuduslnduasnanlediu

weasiufunoglugy Fe,Al(SIO,); Usansiinlinuingie Fe fiu Mg agiinn sunuil

i Tudiudsenousening weadusu - Inlsy Inenwinfidndiuves Fe gendn (AoULINTS

v a =2 a « o A, cal v a1 v A 1 IS
LOANUAY) D99LL38N “LaANUAUN” AUETIINUNNUAIUUTZNDUVDY LoalUAU ‘Uua&_guaz%m

o

ddueanlune Fouunna 3o auwee drudasilanwnduludauniag

A1579 2.4 aUUANINNIEATNLAZNINLEIYDY almandine

AUUANIBATNLAZNINLES

ANy

=

a

<
AT
AUV
AYUINLILLE
AINILABLE (dispersion)

ANSLI DAY

aunasunsaaniu

AAULAIDIINNALAT ViSDLAIRULNLAN DY

7.00 - 7.5 (lnAAsariulnlsy)

3.74 -394
1.76 - 1.82
0.024

Inert 115l LWUV wag SWUV




M54 2.5 dUUGNINNIEAINBLAENI9LAIDY rhodolite
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aNURNIIATNLASNISLES

<
AU
ANUAIALNE

v A v

AYUANLALE

ARETEHNIGR

awnasunsganiu

ANNTEABLES (dispersion)

7.00-75
3.74 -394
1.74 - 1.77
0.026

Inert 3551y LWUV 1ag SWUV

[

nsuenddulsznovegsening nlsy du awawnsfiu Sund1 118187 “malaia

=

[
Y

38 malaya” fgnsiafivlu (Mg,Mn)sAL(SIO,); anateazddlanans dvunondy duuns uay

Y

Y] = Ao o a = v
AULVAR DY NUUINUNADDUNILVN

AT 2.6 AUURNINNIBNINLAZNIILEAIVDY spessartine Lag malaia

AUUANIEATNLAZIIINLES

Spessatine

Malaia

a

a

<
AT
AUA AN
AYRINLILLEA
ANNTLANULE
(dispersion)

RRETEHNIGR

Fusddauludundos

7.00 - 7.5 AndiAsaniulnlsy)
3.90 - 4.20

1.79 - 1.81

0.027

Inert walu LWUV uag SWUV

YWD FLA Uagdy
SGRN

7.00 - 7.5 (ndiAssriulnlsy)
3.78 — 3.85

1.744 - 1.780

0.027

Inert 113y LWUV uag SWUV

TNINYIAIEANTLANUNYIYIUNVE AU FUNUSTENINAF B RIANLARAL AN

MUY (Hanneman, 1987) uaiilddnwianuduiusvesesadsenounaniisiunig (U

2.3) 1A UFURUSITIEUTENINAIAINAWTUNIZAGS TR wazduee pyrope-

v

almandine ABANATRINLMALUTRUAIUAIANUNUILUULAL AU UAUATAYTIANLALAY

AR UL ALY



Pyrope 100 9 10
T T T
1 —
' .
1.80 B
Y L.
- PYROPE e
<
o _colourless )
Refractive
Index i A

ALMANDINE
dark red

JUN 2.3 nemianuduiusseninsenanunwiuwazAfviinives pyrope-almandine

(Hanneman, 1987)

4.20  4.30 .40 Density (g/cm?)

14

Stockton and Manson (1985) 1 @Ua5EUUNTIALUITRAYINStUnlae Tt TR

wikazaUnaSuNMaAnauULas (FUN 2.4) lnsiauainusilinisiunly pyralspite serie $wun

aananfulasluassirnia s Ul

Pyrope

Pyrope - Almandine
Almandine

Almandine — Spessartine
Spessartine

Pyrope — Spessartine

= @ 1 I v oa v v a1 Ay [y [ .
YIILLVUIANNYUNNLAIUTNNGBUNUBYLYU Pyrope — Almandine ey Pyrope -

R.I.
R.L.
R.I.
R.I.
R.I.
R.I.

1.714 - < 1.742
1.742 - < 1.785
1.785 - 1.830
1.810 - 1.820
1.780 - < 1.810
1.742 - 1.780

Spessartine FfaenTIaaumgaUnasINIsgANAULaAaly
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— votmt — ot s — i fm o e 4

1%

JUN 2.4 alnasunsgandunaesnisiundduiiesdusenaumaniinieiy
(a) hessonite (grossular) (b) spessartine

(c) malaia (pyrope-spessartine) (Stockton and Manson, 1985)

av aad v

2.2 UIWMNYIV9
nMduneausulagniluin nsTaAIRUdRnLLEY ATAIINA9TUNIE F way

awansunisganaunasiy awisaldlunisuvaenyiaveanifiunls wiguassaluns

'
=

wsusn pyrope — almandine flAndu osannisiiveanssiailassaineiidifoasd
AnsaNTATMIouRY Stockton and Manson (1985) 3dldmsUFeuliiey Adwildinmuas @
AU § wag aanSun1saandunas sfeun Hanneman (1987) ladnmiA3y
fresumzesnifesanlidfyismeiiadldlunisuensianisiualy
lunatarnaseisiausavte ellsdnisiunladiendt uRAgL-Nseayals wse
GrgsGO135P; ﬁaﬁuﬁﬂé’muaﬁqsﬁmﬁﬂﬁiumﬂﬁﬁ’]a%uwaluéaumaqﬁwﬁmwwzﬁuaqmiumLﬁa
wlshanltlunsrnenfiunlusatanassuasluvasifodfufiiieliiAnanuaunanisly
ANYINITINIMIARTVRILNUTING
AdvirnvuarAamusEinzresn s uatuiaueuideslssiueaduszney
wilvesnfiunlnenss Faindyudsuiudoddamadsuivadaniunisgandunadlunis
wonafiamiiun winnuenlunsldauanumagandunadunisuenadianmiiun duunain
Msiinsiun fnsuansiumdutag 750-400 uiluiums Awdloutu ldldnsiunynuiines

LR NwzIaNIzYedaUAnSUNISAANGUILEN
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a & S 1 aa a [ a I I = a

dlunanisainnisgandunadiugidfidaanansy Fvesnisiunvivenduaily
Wany Wis1nIesTaslaulanizeg198s laslley awnsaiinadednesnunld FaFoisundssnn
s drulugunand dndyudisdesmsumaidliiuisassdieliidnlain danusndu
szseslddayaniududmadngimansuasdnduassosutiTouszinnvoinsiun auay
LANAYDIAEANTR LA

Tumesyudl Jamrvesnsladnsianiylunisisonnassiuamilinunisinlanly

'y} vy ) A av oA Yo a a o ANa A ' =

n3auveEdeans usatuimdeuntmainiliinislvrieSulengnaediansnasegeuin

Tngdulnguaiazyensudslanzildsonnass nmsdeinaglidinnurainadouliniu

s

DUNIFIANISIUAAINAININ Lindi UseinAunuaile

U aa YV 1

Kyaw Soe Moe (2012) Aiasigidinegnsiidduoniasoaululasunflasidunsaudu

v A

Aelanasdduaindanda Lindi Wunidndudinduunasves Pyrope-spessartine way

Y

(%
- Y Y 1

Almandine-spessartine JAIAYURNLRLAIFILGA 1.750-1.755 LAZAIAINEWNTUNIE 3.77-

1 (%
= A

3.83 uazldisouasludisgindudunazen auaudfvaiiiauasnndediu pyrope-

Y
spessartine wlazuansnsiuianiosainnisiun uwnias Lindi 7y pyrope-spessartine nou
v & 2 & & v a a1 v oaw i
il (@aludvuyvnasddunazuacunid wasdarqyilinmuas 1.756 wagA1ady
2931 3.85) wudwdulu 3 fieme wazuausnamududaionuads uvsusoniid
Wunuuy waslidnwazidund 6 uwan wenanddmuladiuuduiidy Faursyuazdiduina
awnasunisaanduiainuadeiu Malaya gamet (pyrope-spessartine) 91n11A17@N13

Tu9anAI559NIULN (Schmetzer, 2001) Fallanwalzdunusiuiu Mn?* Fe? Fe? uay V3*

1

v 6 )

g1 Mid-IR wanadensganfunduiusiu Fe* uay

didansfiuannmain

HyeJin Jang-Green (2012) 5184704 spessartine Fnuludszmensindenulaly
Vsunauitliindueulumilomesdn ndluniinuidsusauanouiunseuiinaduiediei
thufiasziiiiniin 6.66 nzsn Falidduenuns Tinsresiaduiitnmuadlfiudmasgu
(OTL) Armmenssng 4.22 lideuaniinauduuayaduen LLammsQﬂﬂﬁuLLaQﬁﬁwLmu'a

1 A

440 wiluwes (Mn?) uaznsganiuwdntios 7 520 wIlwwns (Fe?) wagya9n1snnnaunay
7 570 615 wag 690 unluuns (Fe?) felpanesasalalasaladwuusalfe d@uailansy
nsaanaulugi Visible-NIR uansdnuaiznisaanduwmilouiu wudedtumumlnisganiuy

279 9 ANULE 495 U lulag NNITRTIAdsUNanuAlunuLaliuanvazAdesesilale
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UauAY1IFUNTIING 9 nsEAemily wasldun1sasaiule dun15AsIeaag EDXRF Wy
Mn {Wundn Fe U1unane way Ca wdntes Fuliedinsizinudeyadiuansunisganaunas
p3AUTEnoUNIaLAll F9IlEnsuInSiundduonlallie spessartine #iloaAUTENOUTDY

Y [y

almandine agn9iltudAgY
Almandine-spessartine 210 Lindi UsinAunueiily

Darenius (2008) Sinzsoganundduunsiimn 1.35 ne¥n Wsdla Sandd
PAWUas 1.800 ArmNNEad g 4.17 (3U 2.8) Besuasduasinivadilawes uazlsiiFes
LATUAIRA LA ULAYAALET AN spectroscope quc??ﬂié”mamLé’umsfﬂmﬁummﬁ
480 uaz 520 uluLuAT LLazLLammi@mﬂau%’mwuﬁ 460 505 Lag 565 WILULLAT LAZLARY
mi@ﬂﬂﬁuﬁ 440 wlwwns nnsinwuadiunelunudmididugeg dududug wazidu
nsiasaAule d@un153tATIERR2e EDXRF WU Si AL Mn way Fe Wunan wagnu Mg uag
Ca \Budiuties Faninnisinsednuantinisnenmwazynaad vlinsvinidued
Jodu almandine-spessartine FaflosAusznauTes pyrope Wag grossular Bntioy daun
FydvnunatazaaLg s nzflddasnia almandine-spessartine Unfidntes a1n
1897149 Stockton and Manson (1985) %QawLﬁumam%’maaﬁﬂizﬂaumm pyrope g/

I3 v

38 grossular fidlegidntiay



unil 3 Bandun1side
3.1. 350
NSUATINIY 187 freee Fanuinudla 3 nau Usenause
nay 1 GR 117 A79819 (M1579 3.1) Aunseusiruasdiaund (purplish red - red)
Ny 2 GO 60 Mage (M54 3.2) Fduouasdisdy (reddish orange - orange)
ngal 3 CCG 10 f9e19 (M1514 3.3) m%l,umLLamU'ifmg]mizﬁmsmﬁ&m% (Color-Change

Garnet)

M1379 3.1 FIRENNI5UA NN 1 GR 001 - GR 117 Auwntousiaunafiawad (scale bar = 1

LYURALUAT)
(& ‘=) ) (= ) ) )
GR 001 GR 002 GR 003 GR 004 GR 005 GR 006
(&' & ‘o ‘wd S ‘=
GR 007 GR 008 GR 009 GR 010 GR 011 GR 012
& O - & @ )
GR 013 GR 014 GR 015 GR 016 GR 017 GR 018
& & € D D €

GR 019 GR 020 GR 021 GR 022 GR 023 GR 024
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2ol
GR 025 GR 026 GR 027 GR 028 GR 029 GR 030
el
GR 031 GR 032 GR 033 GR 034 GR 035 GR 036
e 2 2.
GR 037 GR 038 GR 039 GR 040 GR 041 GR 042
LI R N .
GR 043 GR 044 GR 045 GR 046 GR 047 GR 048
AR L .. A I . .
GR 049 GR 050 GR 051 GR 052 GR 053 GR 054
LIRS A A .
GR 055 GR 056 GR 057 GR 058 GR 059 GR 060
LRI IR LI S A R
GR 061 GR 062 GR 063 GR 064 GR 065 GR 066
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9 > < G ) @
GR 067 GR 068 GR 069 GR 070 GR 071 GR 072
® @ ® @ @ ®
GR 073 GR 074 GRO75 GR 076 GROT77 GR 078
¢ A o @ & ‘o
GRO79 GR 080 GR 081 GR 082 GR 083 GR 084
° ® ©®© @ @ =
GR 085 GR 086 GR 087 GR 088 GR 089 GR 090
GR 091 GR 092 GR 093 GR 094 GR 095 GR 096

GR 099
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@ O @ @ ¢ o
GR 103 GR 104 GR 105 GR 106 GR 107 GR 108
e © s e o e
GR 109 GR 110 GR 111 GR 112 GR 113 GR 114
L2
GR 115 GR 116 GR 117
159 3.2 fegamsium ngudl 2 GO 001 - GO 060 Aduenunadady
(scale bar = 1 \uALUAT)
e R R O . .3
GO 001 GO 002 GO 003 GO 004 GO 005 GO 006
A0 . T e O O 8
GO 007 GO 008 GO 009 GO 010 GO 011 GO 012
© o e o
GO 013 GO 014 GO 015 GO 016 GO 017 GO 018
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& S 2 £ &
GO 019 GO 020 GO 021 GO 022 GO 023 GO 024
& @ &I (@ & &)
GO 025 GO 026 GO 027 GO 028 GO 029 GO 030
@ & @ &> @® D
GO 031 GO 032 GO 033 GO 034 GO 035 GO 036
O & (& o = o
GO 037 GO 038 GO 039 GO 040 GO 041 GO 042
o ‘D o7 &) (SN O
GO 043 GO 044 GO 045 GO 046 GO 047 GO 048
(= @ @ O PN ®
GO 049 GO 050 GO 051 GO 052 GO 053 GO 054
o - & = ey S
GO 057 GO 058 GO 059 GO 060

GO 055

GO 056
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1579 3.3 AI9819N5UR NgUR 3 CCG 001 - CCG 010 NSiumkanssingnsainisilaeud

(scale bar = 1 1 URLUAT)

28 2 L.
CCG 01 CCG 02 CCG 03 CCG 04 CCG 05 CCG 06
R B N . e
CCG 07 CCG 08 CCG 09 CCG 10

3.2 1A50930

wsosanldlunsnsivgauaiuisadiuunesnidu 2 ngu Ae 3esilon1snvaey
AaNURANUgIUNSUl LaziaTelan1snTivaeunuanUAnIed yuditugs

=

3.2.1 LA399BNITATIVEBUANFNUANUFIUNSDRYN

1. Sunsaladlwos (Refractometer) LHulaTasilaldvasudinivenadlunass
wiagwila (U 3.1) 99nLaLAUNIIUNaRsLaazsinaeauLs LAY el

ANLEUDILALTDLAUNINIUDINALATNAD YU AR UAY ONGIE

ANRYUIANLIA = AN enal U A

ANULSIvRduadluNaDY
SealassiinmvesuamemassfiluAianizvemassusazaiin derierauansneiutig
IuwaaaﬁuﬁmLﬁmﬁ’ugﬁuagjﬁummwmuﬂmmwaaa

Msyadadvniesuaidesldiunsalafinedsruduingt Rl (Refractive Index
Liquid : Rl liquid) Falnauanunsn (detection limit) Iumsa"mmé’%ﬁﬁﬂmsuaqLLaqqqqﬂ%
Juogifu Rl liquid Tnevilufe 1.79 Tuns3dedld R liquid igruddvddnvesuasgaeld
1.81+0.005 Adadiinuiiiunindnauanunsaves Rl liquid Senduainadn OL wie OTL

(Over the Limit)
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U 3.1 \Ses3unsalafilnes (Refractometer) wag Ri liquid

2. n3adlwan3alay (Polariscope) iuindasilensiaasunsininvasuadlunasy
sndunsinmiien (Single Refraction) WA (Double Refraction) wannsinm (Aggregate)
w3ernimeans (Anomalous Double Refraction) Tunsdifinaserfuiningléindesiiotismiy
WieLA7 (Condensing Sphere) %mmmuaﬂLﬂ%"awma%’ﬂmaawaaa (Optic Figure) 7ndu
yiuoni@ua (Uniaxial) vieluuenidua Biaxial) Tngldusiauis (5U 3.2) unvasudnniiiug
%4 idoaivhlmauindyudduliadedrnmaniior vieaosen osnuisadsazannn
grursiitnuldifiosenieran Refractometer tiaq fishegnatuiiu Double Refraction

wulunsalfegsiuiinidaiuFoudasiiainiuununalsveswan (Optic Axis)

U 3.2 w3adlnansalay (Polariscope) waig Condensing Sphere

(Burapha Gemological Laboratory, 2015 [On-line])
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3. A3 INIAINEI98 LAY (Hydrostatic Weighing Balance) meé’agﬂﬁ 3.3
Juededloflddmiunsmaanugissimzasmasslngldizlelasawmfia (Hydrostatic)
Fafuidnsmennuassnslduueuninisaun Tnemstanasslueiniauarlui g
wageioglutaziuiniiminlueinma thimidnfimldisluemenagiandiummn

o &
GLECAD!

ANUOWIUNE = Uminlueinia

Uudntueine-tnndnluui

5U 3.3 wSeadsAuE s g (Hydrostatic Weighing Balance)

(Burapha Gemological Laboratory, 2015)

4. arnlasalay (Spectroscope)

a

awnlnsalay (Spectroscope) Wuipasdiofuuenuaeonifunuanindusig 4 3
uyvdueniuldnared nefhedinnueneduduiigaiiuyudazuendiuls wazdunsiaa
gndusnniian Tumsdyudldgandnvazsiuuungandu Jsuanmasonuiludnuvus
yosnsgandudetlutisiinisweadiuld fe 400 - 700 nm wassusazviinazlviULUVTRS
nsRANFUALANANIY fansuenuasideusyudiundunuuaunasud iliinsaud

3 A A ' v = A L a ! YU v IS =2 a A
mummm’maummemmumaﬂmmﬂaui@aaﬁgum LLaSSZI’JEJIMUﬂ@QJSJMVWWUOQﬁ’]ﬂﬂ@@ﬂau

Y Y

¥

uasludgudal Jevhlraunsaduuninszvisyudala
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awnlasalay 1 2 Useian Ao wuy prism wag diffraction grating awnlasalaugn

[
a Y = ¥

Anmudu lneldaudiiasunas wasldusdy Tunmsuenuasingadenisrinmwas ag19lsAnny

sala

AeuUsTuldgnunuisiegunsalifidnwaziluseawaugdwauiusenida diffraction grating

¥

F99181UN15N5EAYAMULIIARULAITILANFA1IT LTI TR ARaNNT D IAAINE1IARULABEN

wiludTeUsTuldanunsavila (U 3.9)

Prism Spectroscope View
| B

Purple Red Orange Yellow Green Blue Violet

Diffraction Grating Spectroscope View
[ D |

Purple Red Orange Yellow  Green Blue Violet

U 3.4 awnlasalay (Hand Spectroscope) wagdnuralnnsuvesanlnsalauuuuysady

LazLNINAY (www.yourgemologist.com/Spectroscope/spectroscope.html)

b4

3.2.2 1A394319N13ATIFBUAMENUANID fUNAIVUES

Y

1. 1383 UV-Vis-NIR Spectrophotometer %o PerkinElmer ju Lambda 1050

n329@8ufl Burapha Gemological Laboratory (BGL) LLamﬁquﬁ 3.5 . Jundasilofld

=< a

dmuianisganduuas (Absorption) Tugrsndudansililowan (UV) Gedunnsatasing
(Near-IR) H13aue17AAY 250-2,500 uluiuns i Monochromatic 1uwuy Prism-grating
double monochromatic #uiinfiwenadunandudyayialniialagld Photomultiplier
tube Liietnauduvewadiugae UV waznisld Cool Pbs d1wsutag NIR dsanunsatiudin

awnesusgwaiilesdnludfnareudygrnuesnunluzvvesaunasuvesAinisganiuuas

o

(Absorbance) daaluszi CIE L*a*b* aaelusinsy PerkinElmer UV win LAB wag Color

A I J

L* AB AIAIIUAIN

1A =

a* ABD ANELLAS-LUE

P

* = A A goj a
b* AB ANALAADI-ULIU
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U 35 1399 UV-Vis-NIR Spectrophotometer f1%o PerkinElmer éu Lambda 1050

i Burapha Gemolosgical Laboratory

2. 1309 Energy Dispersive X-Ray Fluorescence Spectrometer (EDXRF) 9o
EDAX §u ORBIS PC #529a8U7l Burapha Gemological Laboratory (BGL) uanssisgud 3.6 14
IATIENTNURALUTINUVEIE 9B EDXRF a1unsndinsieilanussinlaiieuauiiesin

[

gisiounslusauninuazAwdaUsunn (Semi-quantitative) laasgusiazyliniinlaag

wansoenunluguvesanniuuayAuuyinamelusunsy Orbis Vision

U 3.6 TECR Energy Dispersive X-Ray Fluorescence Spectrometer (EDXRF) §v0 EDAX

iq'u ORBIS PC il Burapha Gemological Laboratory
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3.3 YUABUNISNAADY

1. Anwduniuaznuradeyannenasmadnmsiifedesiunfiundszam
Tnsaalua

2. Yl Yanuarqunsoi

3. ayndeunmatRnIsyudduiugu Sasfdrnm meanudisdume

4. '3meﬁaﬂﬁﬂi%ﬂaumﬂmﬁéjﬂaLf-ﬁlaﬂ Energy Dispersive X-ray Fluorescence
Spectrometer (EDXRF)

5. daanpsumaganduuadutag visible light feledos UV-Vis-NIR
Spectrophotometer

6. ApTerAnuduiusIEniteRUEnounIuell AuAAYIinm A1ANa9T Y

wagn1saanauadlug visible light vasn1siunUssunningiaalus

€

o 14 o

7. davhgruteyranisiunnsiuaussianlnsiaglua

<9 Y

8. ajuransideuaztalauanuzlusuiuun1sileusIeULALATEUNAIUNENTS

LB LIS



= a
UNN 4 NaANISNAADILLAZDAUIIUNE

4.1 HANSANYIAMANTANIINIEATNALATIIHDNUFIY

4.1.1 ANAYURNLALAZAIAIUA DN

v
wva A %

31NN1TATIVEBUANTRANUFIUN S YU VR IFI08 19N FLUANGUFLIBULAT LA

<9

[
o

$1udn 117 fegns nudAdviisiam egsening 1.741 fa 11nndn 1.810 Fadueriitine
refractive index 1481uALA (OL : over the limit) AMAUAITUNITOETENIN 3.65 G4 4.14
(11319 4.1)
NSiunNguAduaNLADIEIBNYLY F1UIU 60 0819 WUIIAMYITNW BgTEning
1.752 f9 1nndn 1.810 Fafluenfiinen refractive index 1481uenlél (OL : over the limit)
A1ANANTUNLOYTENIN 3.76 09 4.26 (11579 4.2)
Mflusnguiiuansusingnsainisiaeud d1uau 10 s wudddvinm o

JEUIN 1.758 D4 1.773) ANANNA9TIWERE5erIng 3.90 D14 4.02 (AN514 4.3)

M54 4.1 ANABEINLILALAIAINENTUNIZYDIFIDENNTTUA NGY GR

fregne | thadn (nefe) | Adaiiinm | Aeanugassine a
Garnet : red, purplish red

GR 001 1.33 1.741 3.76 Pink

GR 002 0.89 1.742 3.71 Red

GR 003 0.75 1.742 3.74 Dark Red

GR 004 1.03 1.746 3.80 Purplish Red

GR 005 0.68 1.746 3.81 Dark Red

GR 006 0.89 1.747 3.86 Dark Red

GR 007 0.75 1.748 3.77 Dark Red

GR 008 1.04 1.748 3.78 Dark Red

GR 009 0.85 1.749 3.70 Dark Red

GR 010 0.62 1.749 3.79 Dark Red

GR 011 0.98 1.749 3.85 Red

GR 012 0.70 1.750 3.76 Dark Red




30

Ynun (nesn)

a

f9e4 ANRTLTAN | AIAINANINNE a
GR 013 1.44 1.750 3.80 Purplish Red
GR 014 0.99 1.750 3.82 Purplish Red
GR 015 0.29 1.750 3.83 Dark Red

GR 016 0.98 1.750 3.83 Red

GR 017 0.94 1.750 3.86 Red

GR 018 0.96 1.750 3.86 Dark Red

GR 019 0.65 1.750 3.87 Purplish Red
GR 020 0.89 1.750 3.88 Purple

GR 021 0.67 1.750 3.89 Pinkish Red
GR 022 0.94 1.751 3.65 Red

GR 023 1.14 1.751 3.81 Red

GR 024 1.77 1.751 3.83 Pink

GR 025 1.55 1.752 3.85 Purplish Red
GR 026 0.58 1.752 3.85 Purplish Red
GR 027 0.87 1.752 3.87 Red

GR 028 0.79 1.753 3.85 Red

GR 029 0.55 1.753 3.87 Red

GR 030 0.86 1.753 3.88 Red

GR 031 0.87 1.753 3.95 Red

GR 032 0.93 1.754 3.88 Red

GR 033 0.87 1.755 3.81 Red

GR 034 0.91 1.755 3.83 Red

GR 035 0.58 1.755 3.84 Red

GR 036 1.00 1.755 3.85 Red

GR 037 0.85 1.755 3.85 Red

GR 038 0.87 1.755 3.88 Red

GR 039 1.11 1.756 3.84 Purplish Red
GR 040 0.94 1.756 3.85 Purplish Red
GR 041 0.88 1.756 3.86 Purplish Red
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Ynun (nesn)

a

f9e4 ANRTLTAN | AIAINANINNE a
GR 042 1.09 1.756 3.86 Purplish Red
GR 043 0.86 1.757 3.86 Red

GR 044 0.69 1.758 3.87 Red

GR 045 0.62 1.758 3.89 Red

GR 046 1.70 1.759 3.79 Red

GR 047 1.42 1.759 3.83 Red

GR 048 0.55 1.759 3.85 Purplish Red
GR 049 0.67 1.759 3.89 Red

GR 050 1.71 1.759 3.91 Purplish Red
GR 051 0.56 1.759 3.93 Red

GR 052 1.09 1.760 3.86 Purplish Red
GR 053 1.85 1.760 3.89 Purplish Red
GR 054 0.52 1.761 3.82 Red

GR 055 1.11 1.761 3.85 Purplish Red
GR 056 0.90 1.761 3.86 Purplish Red
GR 057 1.77 1.761 3.86 Dark Red

GR 058 0.59 1.761 3.94 Red

GR 059 0.61 1.761 3.94 Red

GR 060 0.71 1.762 3.81 Purplish Red
GR 061 0.79 1.762 3.87 Purplish Red
GR 062 0.57 1.762 3.89 Red

GR 063 1.07 1.762 3.92 Purple

GR 064 0.68 1.762 3.98 Red

GR 065 0.72 1.763 3.93 Red

GR 066 0.42 1.763 3.96 Purplish Red
GR 067 0.56 1.763 4.01 Purplish Red
GR 068 1.67 1.764 3.82 Purplish Red
GR 069 1.76 1.764 3.88 Red

GR 070 0.60 1.764 3.92 Purplish Red
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Ynun (nesn)

a

f9e4 ANRTLTAN | AIAINANINNE a
GR 071 1.32 1.765 3.91 Purplish Red
GR 072 0.63 1.765 3.94 Red

GR 073 0.68 1.766 3.95 Red

GR 074 1.17 1.768 3.79 Purplish Red
GR 075 0.67 1.768 3.90 Red

GR 076 1.44 1.768 3.92 Purplish Red
GR 077 1.39 1.769 3.79 Purplish Red
GR 078 0.62 1.769 3.97 Red

GR 079 1.37 1.770 3.84 Purplish Red
GR 080 1.17 1.770 3.92 Orangy Red
GR 081 1.64 1.770 3.94 Purplish Red
GR 082 0.81 1.770 3.98 Purplish Red
GR 083 1.54 1.772 4.00 Purplish Red
GR 084 1.25 1.773 3.97 Red

GR 085 1.07 1.778 3.92 Purplish Red
GR 086 577 1.779 4.00 Dark Red

GR 087 3.66 1.780 3.97 Dark Red

GR 088 4.17 1.780 3.98 Dark Red

GR 089 3.84 1.780 3.99 Dark Red

GR 090 1.585 1.780 4.04 Red

GR 091 4.60 1.781 3.99 Dark Red

GR 092 4.43 1.781 4.01 Dark Red

GR 093 5.09 1.781 4.02 Dark Red

GR 094 4.02 1.782 3.97 Dark Red

GR 095 10.39 1.782 3.98 Dark Red

GR 096 4.73 1.782 3.99 Dark Red

GR 097 3.29 1.782 3.99 Dark Red

GR 098 3.69 1.782 4.01 Dark Red

GR 099 2.98 1.782 4.02 Dark Red
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froghe | vvidn (nede) | Avddiviom | Aanudassine a

GR 100 5.55 1.783 3.98 Dark Red

GR 101 3.37 1.783 3.99 Dark Red

GR 102 4.44 1.785 3.96 Dark Red

GR 103 4.56 1.785 4.00 Dark Red

GR 104 3.75 1.785 4.01 Dark Red

GR 105 3.21 1.785 4.01 Dark Red

GR 106 4.11 1.786 4.03 Dark Red

GR 107 1.11 1.799 4.17 Purplish Red
GR 108 0.70 oL 3.93 Purplish Red
GR 109 0.85 oL 4.01 Purplish Red
GR 110 1.11 OL 4.03 Dark Purplish Red
GR 111 1.01 OL 4.03 Purplish Red
GR 112 0.60 oL 4.08 Red

GR 113 1.00 oL 4.09 Purplish Red
GR 114 1.34 OL 4.09 Reddish Purple
GR 115 0.93 oL 4.13 Purplish Red
GR 116 0.89 oL 4.14 Purplish Red
GR 117 1.69 oL 4.14 Purplish Red

M3 4.2 ANRYTTNKAZAIAIINAIITUNIZVBIRIDE1NTLUR NEY GO

faeghe | wvdn (nese) | Avdivinm | Apudissing a
Garnet : orange, pinkish orange

GO 001 1.14 1.752 3.87 Orangy Pink
GO 002 0.44 1.753 3.76 Orangy Pink
GO 003 0.36 1.754 3.83 Orangy Pink
GO 004 0.41 1.754 3.87 Orangy Pink
GO 005 1.14 1.754 3.93 Orangy Pink
GO 006 0.38 1.757 3.89 Orangy Pink
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Ynun (nesn)

a

F0E14 ARYTANI | AIAINANT NI a

GO 007 1.55 1.758 3.87 Reddish Orange
GO 008 0.38 1.758 3.88 Orangy Pink

GO 009 1.02 1.758 3.88 Pinkish Orange
GO 010 0.47 1.758 3.90 Orangy Pink

GO 011 0.34 1.758 4.05 Orangy Pink

GO 012 0.32 1.759 3.89 Orangy Pink

GO 013 1.34 1.759 3.95 Pinkish Orange
GO 014 0.44 1.759 3.97 Orangy Pink

GO 015 0.40 1.760 3.38 Orangy Pink

GO 016 0.35 1.760 3.55 Orangy Pink

GO 017 0.27 1.760 3.88 Orangy Yellow
GO 018 1.42 1.760 3.92 Yellowish Orange
GO 019 0.44 1.760 3.98 Pinkish Orange
GO 020 2.05 1.761 3.95 Purplish Red

GO 021 1.14 1.762 3.95 Yellowish Orange
GO 022 1.17 1.763 3.96 Orange

GO 023 1.26 1.765 3.96 Yellowish Orange
GO 024 1.12 1.765 4.01 Yellowish Orange
GO 025 0.32 1.766 3.89 Orangy Pink

GO 026 0.41 1.769 393 Orangy Pink

GO 027 2.52 1.769 3.98 Reddish Orange
GO 028 1.15 1.769 4.02 Pink - Red

GO 029 0.48 1.773 391 Pinkish Orange
GO 030 1.10 1.778 4.06 Orange

GO 031 0.31 1.780 4.01 Yellowish Orange
GO 032 1.65 1.780 a.07 Yellowish Orange
GO 033 0.72 1.782 a.27 Orange

GO 034 0.71 1.789 a.24 Orange

GO 035 1.04 OL 4.12 Orangy Red
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fhetne |t (nede) | andeiim | Aanudiesione G

GO 036 1.38 OL 4.13 Yellowish Orange
GO 037 0.85 OL 4.15 Orange

GO 038 0.74 oL 4.16 Orange

GO 039 1.55 OL 4.16 Orangy Red

GO 040 3.46 OL a.17 Yellowish Orange
GO 041 1.21 OL a.17 Orangy Red

GO 042 1.47 oL a.17 Orange

GO 043 1.59 OL 4.18 Orangy Red

GO 044 2.88 OL 4.18 Orangy Red

GO 045 2.24 OL 4.18 Yellowish Orange
GO 046 2.65 OL 4.20 Reddish Orange
GO 047 2.01 oL 4.20 Orange

GO 048 1.45 OL 4.20 Orangy Red

GO 049 1.35 oL 4.20 Orange

GO 050 241 OL 4.21 Yellowish Orange
GO 051 0.70 OL 4.21 Orange

GO 052 2.13 OL 4.21 Orange

GO 053 4.61 OL 4.23 very Dark Red
GO 054 1.52 oL 4.23 Orangy Red

GO 055 1.87 OL 4.23 very Dark Red
GO 056 2.60 oL 4.24 very Dark Red
GO 057 1.51 OL 4.24 Yellowish Orange
GO 058 1.60 OL 4.25 Dark Red

GO 059 6.49 OL 4.25 Dark Red

GO 060 3.35 OL 4.26 very Dark Red
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M3 4.3 ANRTINKAEAIAINAITUNIEYRIRIBE1INSIWA Ngu CCG

froghe | dhadn (nede) | eeaidnm | eeughesine q
Color Change Garnet
CCG 01 0.34 1.758 3.92 Green
CCG 02 0.65 1.760 3.90 Green
CCG 03 0.65 1.760 3.92 Green
CCG 04 0.43 1.766 3.94 Green
CCG 05 0.30 1.769 3.97 Green
CCG 06 0.41 1.769 3.92 Green
CCG 07 0.44 1.770 3.95 Green
CCG 08 0.22 1.770 3.95 Green
CCG 09 2.24 1.770 4.02 Purple
CCG 10 0.47 1.773 4.00 Green

4.1.2 diUnasuN1sRANTULES

Lﬁamwaaumﬂﬂm%’mma@mﬂﬁuLLméfaEJaLUﬂImaIﬂ‘ULLUUWﬂWW (hand
spectroscope) HUANBUENITAANTULAS

A GR (115719 4.4) WUSNE¥AENIIAANTULEAY 3 JUKUY AB

1. Fe line wansn1sgandunandudu 3 1du P undsanasudndoaden oo

WEIURU

2. Fe line $2uAU wavila A urianasut9d@ennadenitu Wuanasuves

megrediulvgilungu GR

3. Cut Off 1iug29duns Aednvazuauiinfigandunauieufiugisiugianasdung

I U I

Wisadintes Megafiuansdnyarn1sgandukasuuiAefegenidunde laun GR 086 -
GR 089 way GR 091- GR 106
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&y GO (M54 4.5) WUANWAENNITRANAULAS 3 JULUU Ao

A o =]

1. Cut Off Viugddutiaden Aednvaruauiinigandunauioufiugieiugauasddy

= a

= a a v = A A v = < 4 A av o= =
LAGDN LLaELUY) U 2 aNWUYAD LYADEFUNYYILNEILANUDY LLASLABAANALYEIUIN

2. Feline LLamms@mﬂﬁuLLauﬂuLﬁu 3 @YU NANLAUSEUNASUEAa T WD WD

UISU

3. Cut Off NuYddudden suiu Fe line

4. lduanauauganauuad

Ny CCG (M54 4.6) NUANBAUENIAANAULES 2 JULUU FiB
1. Cut Off VU NAFUULAID LT Y ﬁaé’ﬂwmmmuﬁmﬁ@mﬂﬁumLﬁa‘uLﬁwd’ml,”iu

YIUAFEUDUWAY LNFDY WaLED 3 2 ANWULAD

2. Cut Off NUYNAFULAIDNTEL U Fe line




A58 4.4 aUneSuN1IRANAULABIRIBE1aN1SiuA NaY GR
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PRIAN

aUnAsUNIRANFULES

GR 001

GR 002

GR 003

GR 004

GR 005

GR 006

GR 007

GR 008

GR 009

GR 010

GR 011

GR 012

GR 013

GR 014

GR 015

GR 016

GR 017

GR 018

GR 019

GR 020




A5 4.4 AUNASUNIIAANFULEIYDIMIBE19NISIUN NAY GR (D)
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PRIAN

aUnAsUNIRANFULES

GR 021

GR 022

GR 023

GR 024

GR 025

GR 026

GR 027

GR 028

GR 029

GR 030

GR 031

GR 032

GR 033

GR 034

GR 035

GR 036

GR 037

GR 038

GR 039

GR 040




A5 4.4 AUNASUNIIAANFULEIYDIMIBE19NISIUN NAY GR (D)
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A5 4.6 AUnASUN1IRANAULANRIAIBE1aNTSiun nau CCG
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CCG 002

CCG 003
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CCG 009

CCG 010

4.2 Han15ANYIB9AUTENBUNNILARRI8LATDY Energy Dispersive X-Ray

Fluorescence Spectrometer (EDXRF)

PINMTBATIERIRUTENaUNIATiveiiet1e faewedes Energy Dispersive X-Ray
Fluorescence Spectrometer (EDXRF) Tngsinisiiasngsidietisas 3 90 ileveAindsues
ﬁ’l@ﬁ%lﬁi’wﬁ nafinanadunaainnis normalization vaslswnsy Orbis Vision fauansiy
A58 4.7 - 4.9 wm'ﬂﬁﬁmﬁtﬁuaaﬁﬂizﬂawﬁﬂﬁa ALO; (3ezaz 20 lagUszunn) wag SO,
(¥ovaz 40 InoUszauna) dadussduszneundnveaniiiunyn pyralspite Sndaway 35
TneUszanandussdusznauves MgO waz Fe,0, Juduasusznauildsuunyiln diotna
Aesrzvmaaiilulglunisaruinefineeanisiun (end member) Aauanslunisne 4.10 -

4.12
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198149 Color change Garnet (CCG) AN Rl 1.760 - 1.778 SG 3.90-4.02 $19813d7u
g f3der01018uas daylisht wWaswduduns 16uas incandescent fU3unas V,0s i
Fuiusfunsideud densduecdusznausswing Pyrope : Spessartine faust 2:1 fifies
wilefogn9 (CCG 09) fidthanelfuas daylisht Waswduduns Téuas incandescent 3 1
NTIEIUBIAUTENDUTEWIN Pyrope : Spessartine Uszuna 1:1 (Pyrope 50.28, Spessartine
44.48)

fegranquady (GO) danquddeslidu dduouyuy ddu dduanunady wuin
Aaeg1addueumuy (GO 001- GO 032) fesdusznaunanilu Pyrope a9AUsznausasfe
Spessartine 401U Malaya Gamet lngfaogsiddvuyuuogunn fesduszneuidu Pyrope
(70-85 %) waz Spessartine (10 — 20%) fografiildvudntes Tesdusznourdu Pyrope
(60-70 %) waw Spessartine (30-40%) dnd1uv8s Pyrope dANUFUNUSAUAYUNVRIRIBEN
Vieg9RiUSINal V,05 saus 0.1 wit dulU uansdnwaznnsiasudidnieunielduas
incandescent feg1sdduiiosnusenaundniliy Spessartine 11N 85% Floensddua
waadi lelUFauiisuseninegiiegne GO 059 uaz GO 060 Falesdusynoundu spessartine
81.65% Almandine 14.39% W& ¥ spessartine 72.35% Almandine 23.70% A 18& 10 U
0819 GO 060 HAFUDULALLTLLINAIT GO 059

fegrnauduns (GR) danguddeslaiu dlseuun (purple) Auasawiiae (purplish
red) Auns (red) Aunaduann (very dark red) wuin fregrsdunadunnduuacriuly urves
alanaziiunatewaseiuwas (GR 086 - GR 089 way GR 091- GR 106) flpsAusznautlu
pyrope : almandine Uszanay 1:1 Tnedl pyrope uannidniies wazdusuna Cao Fui
2IAUTENOUVDY NGY ugrandite Ussanas 5%

fegrvdruluguansesrusenoundnidu pyrope A1 R Mt upudndiuves
23AUsTNOUVEY pyrope Tianas wazdowusznaudunaudiu fegeiidl Almandine W
Fotfusinliden R uar SG gedu lnsfiduaadunasiiadudie 1wu 10819 GR 109 &
panUsEnoullu pyrope 60.83% almandine 35.78% spessartine 1.89% A1 Rl u1An3n

1 Y A 1

1.78 (OL) @A ueaed iy (SG) 4.007 Aunsousiaduiln luvaefishogns GR 025 Fuas
puL9a119 fesAusenautlu pyrope 96.97% fadadlinu 1.752 A1A1082931LW1E (SG)
3.849

Sovazvesesnusznau pyrope Aldiluladuiiuund 1Wudeg1s GR 001 way GR

002 i pyrope 89.64% Wwag 88.25% AMua 1y GR 001 #vww usl GR 002 Fund



M3 4.7 ANRdueIAUTENaUMLANveIfIRge NaY GR

Wt% oxide
sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,O5 | MNO | Fe,O4 total
GR 001 | 2542 | 20.16 | 39.73 | 384 | 0.05 | 001 | 0.02 | 1.32 | 9.45 100.00
GR 002 | 26.88 | 20.33 | 40.67 | 445 | 0.28 | 0.01 | 0.08 | 0.20 | 7.11 100.00
GR 003 | 26.15 | 19.99 | 39.31 | 471 | 0.32 | 0.02 | 0.03 | 0.26 | 9.22 100.00
GRO04 | 2546 | 19.86 | 38.77 | 1.66 | 0.07 | 0.04 | 0.10 | 2.62 | 11.41 | 100.00
GROO5 | 2436 | 19.58 | 3886 | 495 | 043 | 0.02 | 0.03 | 0.28 | 11.47 | 100.00
GR 006 | 25.73 | 19.61 | 3888 | 529 | 0.37 | 0.02 | 0.02 | 0.27 | 9.82 100.00
GR 007 | 25.12 | 20.01 | 39.65 | 4.79 | 035 | 0.02 | 0.02 | 0.26 | 9.79 100.00
GRO08 | 24.69 | 19.88 | 39.61 | 4.66 | 0.3¢ | 0.01 | 0.04 | 0.27 | 10.50 | 100.00
GRO09 | 2431 | 1993 | 3943 | 498 | 040 | 0.02 | 0.02 | 0.27 | 10.64 | 100.00
GR 010 | 24.78 | 20.43 | 40.86 | 452 | 0.36 | 0.02 | 0.01 | 0.25 | 877 100.00
GRO11 | 26.14 | 20.26 | 38.77 | 1.29 | 0.10 | 0.00 | 0.09 | 0.26 | 13.09 | 100.00
GRO012 | 24.28 | 20.21 | 40.65 | 490 | 0.36 | 0.02 | 0.01 | 0.26 | 9.32 100.00
GR 013 | 24.06 | 19.90 | 38.64 | 3.02 | 0.10 | 0.01 | 0.12 | 0.16 | 13.98 | 100.00
GRO14 | 2375 | 19.79 | 3845 | 190 | 0.08 | 0.03 | 0.10 | 1.94 | 13.97 | 100.00
GRO15 | 2456 | 19.29 | 38.03 | 524 | 045 | 0.02 | 0.06 | 0.28 | 12.05 | 100.00
GRO16 | 2524 | 20.72 | 40.72 | 2.09 | 0.07 | 0.01 | 0.05 | 0.25 | 10.84 | 100.00
GR 017 | 25.85 | 20.63 | 40.62 | 0.56 | 0.07 | 0.00 | 0.01 | 0.26 | 12.01 | 100.00
GR 018 | 2459 | 20.77 | 40.63 | 1.19 | 0.09 | 0.00 | 0.06 | 0.28 | 12.40 | 100.00
GR 019 | 24.05 | 19.31 | 37.84 | 244 | 0.16 | 0.02 | 0.03 | 0.07 | 16.07 | 100.00
GR 020 | 2554 | 1994 | 38.74 | 0.73 | 0.07 | 0.01 | 0.02 | 0.05 | 1490 | 100.00
GR 021 | 2437 | 19.71 | 38.12 | 0.69 | 0.07 | 0.01 | 035 | 047 | 16.23 | 100.00
GR 022 | 24.45 | 20.24 | 40.19 | 458 | 0.33 | 0.76 | 0.00 | 0.23 | 9.21 100.00
GR 023 | 24.70 | 20.54 | 41.15 | 1.01 | 0.07 | 0.02 | 0.02 | 0.30 | 12.18 | 100.00
GR 024 | 22.23 | 20.36 | 39.24 | 1.23 | 0.03 | 026 | 0.11 | 9.48 | 7.08 100.00
GR 025 | 2475 | 19.68 | 38.65 | 1.06 | 0.10 | 0.02 | 0.01 | 0.55 | 15.17 | 100.00
GR 026 | 22.71 | 19.39 | 38.72 | 1.46 | 0.06 | 020 | 0.19 | 695 | 10.32 | 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | CaO0 | TiIO, | V,05 | Cr,O5 | MNO | Fe, 04 total
GR 027 | 23.61 | 20.63 | 40.94 | 1.89 0.07 0.00 0.01 0.23 | 12.62 100.00
GR 028 | 23.84 | 20.55 | 40.53 | 1.83 0.08 0.01 0.02 0.18 | 12.96 100.00
GR 029 | 23.01 | 19.88 | 38.60 | 1.15 | 0.07 | 0.01 | 0.01 | 0.39 | 16.87 | 100.00
GR 030 | 23.96 | 20.20 | 38.53 | 1.15 | 0.08 | 0.00 | 0.02 | 0.55 | 1551 | 100.00
GR 031 | 23.06 | 1892 | 37.24 | 4.24 0.25 0.00 0.02 0.45 | 15.81 100.00
GR 032 | 24.23 | 1991 | 3896 | 0.97 | 0.08 | 0.01 | 0.01 | 0.31 | 1552 | 100.00
GR 033 | 22.72 | 20.60 | 40.52 | 247 | 0.09 | 0.01 | 0.04 | 0.26 | 13.29 | 100.00
GRO034 | 2421 | 1998 | 38.61 | 1.33 0.10 0.02 0.03 0.19 | 1552 100.00
GRO035 | 2357 | 19.42 | 38.34 | 1.46 0.08 0.00 0.06 0.27 | 16.80 100.00
GR 036 | 21.74 | 20.13 | 39.03 | 3.41 | 0.09 | 0.00 | 0.06 | 0.51 | 15.03 | 100.00
GR 037 | 21.45 | 20.03 | 39.31 | 3.75 0.10 0.00 0.03 0.47 | 14.87 100.00
GR 038 | 23.09 | 19.72 | 38.62 | 141 0.08 0.00 0.63 0.20 | 16.23 100.00
GR 039 | 21.46 | 19.19 | 38.25 | 4.34 | 0.11 | 0.00 | 0.03 | 0.60 | 16.02 | 100.00
GR 040 | 22.07 | 20.62 | 40.89 | 3.50 | 0.08 | 0.00 | 0.02 | 0.30 | 12.52 | 100.00
GR 041 | 21.05 | 19.68 | 38.35 | 1.68 0.09 0.01 0.03 0.67 | 18.45 100.00
GRO042 | 2377 | 19.62 | 3892 | 1.24 0.07 0.00 0.30 0.32 | 15.75 100.00
GR 043 | 22.96 | 19.88 | 39.04 | 2.22 | 0.10 | 0.01 | 0.05 | 0.41 | 1534 | 100.00
GR 044 | 2330 | 19.60 | 38.26 | 0.71 0.10 0.02 0.01 0.20 | 17.81 100.00
GRO45 | 21.77 | 19.45 | 38.49 | 1.73 0.10 0.01 0.01 0.28 | 18.15 100.00
GR 046 | 20.23 | 19.82 | 38.33 | 3.57 | 0.10 | 0.01 | 0.06 | 0.50 | 17.39 | 100.00
GR 047 | 21.82 | 19.40 | 38.74 | 1.98 | 0.09 | 0.01 | 0.03 | 0.48 | 17.47 | 100.00
GR 048 | 21.59 | 19.32 | 37.42 | 2.46 0.16 0.01 0.03 0.30 | 18.70 100.00
GR 049 | 23.87 | 19.74 | 38.42 | 0.69 | 0.07 | 0.00 | 0.02 | 0.51 | 16.67 | 100.00
GR 050 | 21.90 | 19.76 | 38.64 | 1.14 | 0.08 | 0.01 | 0.03 | 0.49 | 17.96 | 100.00
GR 051 | 21.88 | 19.55 | 38.63 | 1.79 0.08 0.00 0.05 0.22 | 17.81 100.00
GR 052 | 2090 | 19.69 | 38.54 | 1.44 0.08 0.01 0.12 0.70 | 18.52 100.00
GR 053 | 20.86 | 19.70 | 38.45 | 1.32 | 0.08 | 0.03 | 0.02 | 0.19 | 19.35 | 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | CaO0 | TiIO, | V,05 | Cr,O5 | MNO | Fe, 04 total
GR 054 | 18.70 | 19.48 | 38.19 | 3.16 0.11 0.00 0.47 0.40 | 19.48 100.00
GR 055 | 20.14 | 19.78 | 38.08 | 1.56 0.09 0.04 0.06 230 | 17.95 100.00
GR 056 | 19.05 | 19.11 | 38.04 | 2.88 | 0.15 | 0.06 | 0.08 | 4.51 | 16.12 | 100.00
GR 057 | 1857 | 19.72 | 38.64 | 3.63 | 0.10 | 0.00 | 0.02 | 0.63 | 18.69 | 100.00
GR 058 | 18.00 | 19.49 | 3853 | 4.14 0.09 0.01 0.22 0.55 | 18.98 100.00
GR 059 | 20.80 | 19.83 | 38.43 | 1.06 | 0.08 | 0.01 | 0.04 | 0.52 | 19.24 | 100.00
GR 060 | 20.73 | 19.75 | 38.24 | 1.11 | 0.10 | 0.02 | 0.06 | 0.11 | 19.89 | 100.00
GR 061 | 20.82 | 19.61 | 38.16 | 1.13 0.11 0.01 0.04 0.10 | 20.02 100.00
GR 062 | 18.78 | 19.56 | 38.52 | 3.93 0.11 0.01 0.02 0.84 | 18.24 100.00
GR 063 | 20.07 | 19.63 | 38.31 | 1.54 | 0.09 | 0.01 | 0.01 | 0.14 | 20.20 | 100.00
GR 064 | 20.80 | 19.32 | 38.29 | 0.43 0.08 0.01 0.04 1.00 | 20.04 100.00
GR 065 | 18.58 | 18.83 | 36.96 | 5.09 0.23 0.01 0.05 0.48 | 19.77 100.00
GR 066 | 20.17 | 19.48 | 3859 | 1.15 | 0.11 | 0.02 | 0.05 | 0.12 | 20.32 | 100.00
GR 067 | 17.55 | 19.02 | 37.80 | 4.21 | 0.20 | 0.01 | 0.13 | 0.69 | 20.39 | 100.00
GR 068 | 19.67 | 19.63 | 38.45 | 1.25 0.07 0.01 0.02 0.57 | 20.33 100.00
GR 069 | 18.10 | 19.72 | 38.43 | 3.78 0.10 0.00 0.03 0.68 | 19.17 100.00
GR 070 | 20.27 | 19.54 | 38.28 | 1.71 | 0.11 | 0.00 | 0.11 | 0.32 | 19.67 | 100.00
GR 071 17.21 | 19.43 | 3858 | 3.77 0.15 0.01 0.11 0.80 | 19.96 100.00
GRO72 | 17.47 | 19.51 | 38.64 | 3.92 0.09 0.00 0.10 0.50 | 19.78 100.00
GR 073 | 1850 | 19.20 | 37.45 | 346 | 0.14 | 0.00 | 0.06 | 0.45 | 20.74 | 100.00
GR 074 | 18.20 | 19.34 | 38.15 | 1.81 | 0.11 | 0.02 | 0.05 | 0.49 | 21.82 | 100.00
GRO75 | 19.20 | 19.59 | 38.06 | 1.48 0.09 0.01 0.04 0.75 | 20.78 100.00
GRO76 | 17.19 | 19.34 | 3836 | 3.73 | 0.11 | 0.01 | 0.15 | 0.53 | 20.59 | 100.00
GRO77 | 1893 | 19.33 | 38.18 | 1.44 | 0.09 | 0.02 | 0.04 | 0.34 | 21.63 | 100.00
GR 078 | 16.02 | 19.54 | 38.45 | 4.21 0.11 0.02 0.03 0.62 | 21.00 100.00
GRO79 | 18.32 | 19.62 | 38.08 | 1.15 0.10 0.07 0.03 1.23 | 21.39 100.00
GR 080 | 14.95 | 19.24 | 38.02 | 3.85 | 0.12 | 0.04 | 0.11 | 0.68 | 23.01 | 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | CaO0 | TiIO, | V,05 | Cr,O5 | MNO | Fe, 04 total
GR 081 17.13 | 1941 | 38.28 | 1.88 0.11 0.02 0.07 0.53 | 22.57 100.00
GR 082 | 18.79 | 19.44 | 37.88 | 0.28 0.08 0.00 0.02 0.12 | 23.40 100.00
GR 083 | 1656 | 19.02 | 37.27 | 2.24 0.14 0.01 0.02 0.42 | 24.33 100.00
GR 084 | 15.00 | 19.34 | 3795 | 3.24 | 0.12 | 0.01 | 0.03 | 0.73 | 2358 | 100.00
GR 085 | 18.82 | 19.63 | 38.07 | 1.62 0.10 0.04 0.05 1.58 | 20.09 100.00
GR 086 | 13.84 | 19.25 | 3829 | 3.92 | 0.14 | 0.01 | 0.02 | 1.21 | 2330 | 100.00
GR 087 | 12.41 | 19.16 | 38.64 | 4.16 | 0.16 | 0.01 | 0.05 | 1.31 | 24.12 | 100.00
GR 088 | 11.30 | 18.98 | 38.84 | 6.11 0.14 0.02 0.02 1.26 | 23.33 100.00
GR 089 | 11.33 | 19.04 | 38.46 | 6.18 0.27 0.01 0.02 0.96 | 23.72 100.00
GR 090 | 10.96 | 19.25 | 3796 | 3.97 | 0.08 | 0.02 | 0.02 | 3.96 | 23.79 | 100.00
GR 091 10.80 | 18.81 | 38.70 | 6.50 0.21 0.03 0.03 1.03 | 23.90 100.00
GR 092 | 10.32 | 19.03 | 38.59 | 7.22 0.16 0.04 0.02 0.79 | 23.85 100.00
GR 093 | 12.25 | 19.05 | 38.23 | 4.29 | 0.17 | 0.01 | 0.04 | 1.55 | 24.42 | 100.00
GR 094 | 10.64 | 18.73 | 38.80 | 6.79 | 0.18 | 0.02 | 0.06 | 1.20 | 23.58 | 100.00
GR 095 | 10.67 | 19.02 | 38.46 | 5.82 0.16 0.02 0.02 1.13 | 24.69 100.00
GR 09 | 11.22 | 18.78 | 37.78 | 5.62 0.18 1.32 0.00 1.19 | 2391 100.00
GR 097 | 9.97 | 18.78 | 38.26 | 7.38 | 0.18 | 0.03 | 0.47 | 0.99 | 23.96 | 100.00
GR 098 | 10.34 | 18.42 | 38.17 | 6.75 0.19 0.02 0.04 1.31 | 24.75 100.00
GR 099 | 10.80 | 18.90 | 38.08 | 6.67 0.18 0.03 0.02 1.10 | 24.22 100.00
GR 100 | 10.72 | 19.12 | 38.26 | 588 | 0.22 | 0.02 | 0.05 | 1.30 | 24.43 | 100.00
GR 101 | 10.14 | 1899 | 38.28 | 6.60 | 0.17 | 0.04 | 0.02 | 1.16 | 24.61 | 100.00
GR 102 | 10.16 | 18.90 | 38,55 | 6.31 0.19 0.03 0.06 1.20 | 24.62 100.00
GR 103 | 9.82 | 1890 | 38.14 | 6.44 | 0.17 | 0.35 | 0.00 | 1.50 | 24.69 | 100.00
GR 104 | 11.24 | 19.14 | 38.08 | 4.34 | 0.22 | 0.01 | 0.02 | 1.93 | 25.03 | 100.00
GR 105 | 11.09 | 19.00 | 38.22 | 4.98 0.15 0.01 0.03 1.44 | 25.09 100.00
GR 106 | 10.49 | 19.22 | 38.34 | 5.02 0.17 0.01 0.03 1.65 | 25.08 100.00
GR 107 | 9.79 | 1884 | 37.16 | 0.42 | 0.14 | 0.00 | 0.07 | 0.19 | 33.40 | 100.00
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W1t% oxide
sample | MgO | ALO; | SIO, | Ca0 | TiIO, | V.05 | Cr,Os | MNO | Fe,O, total
GR 108 519 | 18.68 | 36.62 | 0.99 0.10 0.01 0.03 7.53 | 30.87 100.00
GR 109 | 13.82 | 18.88 | 36.97 | 0.47 0.12 0.00 0.09 0.76 | 28.89 100.00
GR 110 | 15.25 | 19.24 | 37.66 | 0.50 0.10 0.00 0.03 0.22 | 26.99 100.00
GR 111 14.77 | 19.02 | 37.36 | 1.30 0.57 0.01 0.02 0.90 | 26.04 100.00
GR 112 | 13.79 | 18.99 | 37.22 | 0.49 0.09 0.01 0.02 0.47 | 28.93 100.00
GR 113 | 11.61 | 1858 | 37.13 | 0.58 0.12 0.01 0.04 0.18 | 31.76 100.00
GR 114 | 1290 | 19.02 | 37.39 | 0.86 0.10 0.00 0.02 0.75 | 28.96 100.00
GR 115 | 10.52 | 18.61 | 36.97 | 1.23 0.10 0.01 0.03 1.20 | 31.33 100.00
GR 116 9.22 | 1852 | 3652 | 0.72 0.13 0.00 0.02 0.22 | 34.66 100.00
GR 117 9.85 | 19.04 | 36.91 | 0.35 0.12 0.00 0.07 0.13 | 33.53 100.00
M54 4.8 ALadsesdUsEneLaLATiuesfiegne ngu GO
Wt% oxide

sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,O5 | MNO | Fe,04 total
GO 001 | 19.86 | 20.52 | 39.49 | 1.86 0.04 0.13 0.24 | 1496 | 2.90 100.00
GO 002 | 20.24 | 19.72 | 38.46 | 2.17 0.07 0.25 0.22 | 15.11 | 377 100.00
GO 003 | 21.08 | 19.20 | 38.00 | 1.87 0.07 0.42 0.14 | 1298 | 6.26 100.00
GO 004 | 20.01 | 19.56 | 38.72 | 1.47 0.05 0.15 0.14 | 16.15 | 3.73 100.00
GO 005 | 20.14 | 19.75 | 39.58 | 2.70 0.09 0.09 0.04 9.55 8.06 100.00
GO 006 | 21.36 | 19.54 | 38.72 | 1.66 0.07 0.12 0.38 | 13.29 | 4.87 100.00
GO 007 | 19.36 | 20.02 | 39.22 | 1.65 0.06 0.05 0.40 | 16.87 | 2.38 100.00
GO 008 | 20.12 | 19.58 | 38.55 | 1.69 0.09 0.27 0.16 | 11.19 | 835 100.00
GO 009 | 18.68 | 20.24 | 39.26 | 3.87 0.05 0.05 0.17 | 11.88 | 581 100.00
GO 010 | 1851 | 19.38 | 38.36 | 1.83 0.08 0.14 0.47 | 16.05 | 5.19 100.00
GO 011 | 19.34 | 19.44 | 38.62 | 1.56 0.08 0.20 0.36 | 1539 | 5.02 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | CaO0 | TiIO, | V,05 | Cr,O5 | MNO | Fe, 04 total
GO 012 | 17.93 | 18.06 | 36.22 | 5.87 0.34 0.27 0.18 | 1259 | 855 100.00
GO 013 | 17.14 | 19.76 | 40.06 | 5.90 0.07 0.22 0.12 8.36 8.37 100.00
GO 014 | 19.04 | 19.72 | 38.22 | 1.54 0.08 0.25 0.14 | 15.04 | 597 100.00
GO 015 | 17.70 | 19.50 | 3838 | 1.90 | 0.07 | 0.38 | 0.16 | 16.52 | 5.39 100.00
GO 016 | 20.72 | 19.46 | 38.47 | 1.61 0.10 0.43 0.23 7.84 | 11.13 100.00
GO 017 | 1533 | 19.51 | 3875 | 579 | 0.13 | 0.17 | 0.05 | 14.69 | 558 100.00
GO 018 | 17.62 | 20.53 | 37.90 | 2.47 | 0.07 | 0.15 | 0.04 | 18.63 | 2.59 100.00
GO 019 | 17.70 | 19.47 | 38.19 | 2.48 0.10 0.24 0.22 | 1533 | 6.27 100.00
GO 020 | 17.97 | 1994 | 39.26 | 1.71 0.04 0.11 0.02 | 10.62 | 10.34 100.00
GO 021 | 15.21 | 20.00 | 38.60 | 3.79 | 0.07 | 0.06 | 0.06 | 19.42 | 279 100.00
GO 022 | 14.18 | 20.12 | 39.05 | 2.98 0.08 0.13 0.10 | 2094 | 242 100.00
GO 023 | 15.63 | 19.86 | 39.09 | 2.48 0.11 0.12 0.03 | 18.68 | 4.01 100.00
GO 024 | 15.20 | 20.07 | 39.30 | 1.43 | 0.09 | 0.14 | 0.08 | 21.02 | 2.68 100.00
GO 025 | 18.02 | 19.68 | 38.15 | 1.39 | 0.10 | 026 | 0.10 | 14.23 | 8.06 100.00
GO 026 | 1496 | 19.31 | 37.98 | 1.20 0.06 0.38 0.11 | 1956 | 6.44 100.00
GO 027 | 12.88 | 20.12 | 39.01 | 3.34 0.14 0.18 0.12 | 21.55 | 2.66 100.00
GO 028 | 15.59 | 20.09 | 3852 | 1.48 | 0.06 | 0.15 | 026 | 1813 | 573 100.00
GO 029 | 12.21 | 19.25 | 38.10 | 2.05 0.05 0.18 0.07 | 20.61 | 7.48 100.00
GO 030 | 14.33 | 20.43 | 39.47 | 251 0.09 0.13 0.02 | 1896 | 4.06 100.00
GO 031 | 795 | 1885 | 37.78 | 283 | 0.19 | 027 | 0.10 | 26.82 | 5.19 100.00
GO 032 | 4.47 | 19.84 | 39.22 | 6.67 | 025 | 0.06 | 0.03 | 2443 | 504 100.00
GO 033 0.53 | 18.43 | 3691 | 0.37 0.27 0.00 0.02 | 36.74 | 6.73 100.00
GO 034 | 065 | 1825 | 3624 | 039 | 0.09 | 0.01 | 0.02 | 3475 | 9.60 100.00
GO 035 | 1.81 | 1796 | 3571 | 201 | 0.17 | 0.01 | 0.14 | 34.17 | 8.03 100.00
GO 036 0.99 | 18.22 | 36.56 | 0.30 0.10 0.02 0.02 | 39.38 | 4.42 100.00
GO 037 0.48 | 18.70 | 37.22 | 0.27 0.07 0.02 0.03 | 36.67 | 6.54 100.00
GO 038 | 051 | 1840 | 36.90 | 0.31 | 0.14 | 0.01 | 0.02 | 36.16 | 7.56 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | CaO0 | TiIO, | V,05 | Cr,O5 | MNO | Fe, 04 total
GO 039 201 | 18.12 | 36.89 | 0.98 0.12 0.01 0.02 | 33.19 | 8.67 100.00
GO 040 1.00 | 18.26 | 36.75 | 0.35 0.14 0.01 0.04 | 38.88 | 4.56 100.00
GO 041 1.65 | 1838 | 37.05 | 0.73 0.11 0.04 0.01 | 3425 | 7.78 100.00
GO 042 | 0.74 | 1829 | 3568 | 1.05 | 0.18 | 0.02 | 0.03 | 37.28 | 6.73 100.00
GO 043 1.24 | 1843 | 36.72 | 0.61 0.11 0.01 0.02 | 3564 | 7.23 100.00
GO 044 | 1.45 | 1870 | 37.05 | 0.75 | 0.12 | 0.02 | 0.02 | 34.20 | 7.70 100.00
GO 045 | 0.75 | 18.04 | 3577 | 0.71 | 023 | 0.02 | 0.08 | 36.46 | 7.93 100.00
GO 046 0.54 | 1835 | 36.78 | 0.30 0.14 0.02 0.02 | 3593 | 792 100.00
GO 047 1.03 | 18.69 | 37.07 | 0.44 0.13 0.02 0.02 | 36.89 | 572 100.00
GO 048 | 0.65 | 1862 | 36.61 | 057 | 0.18 | 0.01 | 0.02 | 3543 | 791 100.00
GO 049 1.18 | 18.42 | 36.98 | 0.47 0.11 0.01 0.02 | 36.51 | 6.30 100.00
GO 050 1.18 | 18.38 | 36.87 | 0.37 0.12 0.02 0.02 | 38.18 | 4.86 100.00
GO 051 | 052 | 1845 | 37.11 | 034 | 0.15 | 0.06 | 0.01 | 36.08 | 7.28 100.00
GO 052 | 091 | 18,63 | 36.99 | 043 | 0.15 | 001 | 0.02 | 3736 | 551 100.00
GO 053 0.85 | 1799 | 36.76 | 0.76 0.25 0.01 0.01 | 28.09 | 15.27 100.00
GO 054 1.56 | 18.53 | 36.68 | 0.82 0.18 0.01 0.03 | 3435 | 7.84 100.00
GO 055 | 058 | 18.01 | 36.65 | 0.64 | 0.18 | 0.03 | 0.01 | 30.79 | 13.11 | 100.00
GO 056 0.79 | 18.22 | 36.61 | 0.29 0.13 0.02 0.04 | 30.90 | 12.99 100.00
GO 057 0.58 | 18.80 | 36.67 | 0.30 0.12 0.02 0.03 | 37.71 | 578 100.00
GO 058 | 0.67 | 18.01 | 36.60 | 0.83 | 0.12 | 0.02 | 0.02 | 3243 | 11.31 | 100.00
GO 059 | 066 | 1814 | 3596 | 028 | 0.14 | 0.02 | 0.01 | 31.18 | 13.61 | 100.00
GO 060 0.46 | 18.28 | 36.83 | 0.57 0.12 0.02 0.02 | 28.13 | 15.58 100.00

55



M3 4.9 ANLREYRIAYTENBUNNLANVBIMIREN Nax CCG
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Wt% oxide

sample | MgO ALO; | SIO, Ca0 | TiO, | V,05 | Cr,05 | MNO | Fe,O; total
CCGO1 | 17.85 | 19.24 | 3883 | 231 | 0.04 | 0.68 | 0.33 | 17.73 | 3.00 100.00
CCG 02 18.65 | 19.27 | 38.63 | 2.11 0.05 0.67 020 | 1743 | 298 100.00
CCG 03 16.03 | 18.85 | 38.27 | 294 0.03 1.05 0.28 | 19.16 | 3.40 100.00
CCG 04 | 1413 | 17.95 | 36.96 | 513 | 0.19 | 1.52 | 0.30 | 18.66 | 5.17 100.00
CCGO05 | 16.37 | 19.05 | 3854 | 225 | 005 | 0.88 | 0.21 | 1872 | 3.93 100.00
CCG 06 14.13 | 1847 | 37.71 | 4.31 0.13 1.16 0.26 | 20.12 | 3.71 100.00
CCGO7 | 14.05 | 17.89 | 37.16 | 538 | 024 | 1.44 | 0.19 | 19.94 | 3.72 100.00
CCG08 | 1484 | 1825 | 3746 | 369 | 022 | 1.08 | 0.29 | 19.23 | 494 100.00
CCG 09 12.05 | 19.14 | 38.05 | 1.75 0.13 0.43 0.20 | 2437 | 3.88 100.00
CCG 10 994 | 18.60 | 37.56 | 3.52 0.11 0.97 0.23 | 2461 | 4.45 100.00
1579 4.10 JowazvetndAusznauviin (% End Member) veiiage nqu GR

Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite total
GR 001 89.64 0.00 0.00 10.30 0.00 0.06 100.00
GR 002 88.25 0.00 0.00 11.52 0.00 0.23 100.00
GR 003 86.99 0.00 0.00 12.92 0.00 0.09 100.00
GR 004 95.17 0.00 0.00 4.51 0.00 0.32 100.00
GR 005 86.35 0.00 0.00 13.55 0.00 0.10 100.00
GR 006 85.42 0.00 0.00 14.52 0.00 0.06 100.00
GR 007 86.50 0.00 0.00 13.45 0.00 0.06 100.01
GR 008 87.39 0.00 0.00 12.50 0.00 0.11 100.00
GR 009 86.46 0.00 0.00 13.49 0.00 0.05 100.00
GR 010 88.07 0.00 0.00 11.88 0.00 0.04 99.99
GR 011 96.28 0.00 0.00 3.44 0.00 0.28 100.00
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Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite total
GR 012 87.05 0.00 0.00 12.92 0.00 0.03 100.00
GR 013 91.55 0.00 0.03 8.04 0.00 0.38 100.00
GR 014 94.05 0.00 0.44 5.19 0.00 0.31 99.99
GR 015 85.15 0.00 0.00 14.66 0.00 0.19 100.00
GR 016 94.23 0.00 0.00 5.61 0.00 0.16 100.00
GR 017 98.36 0.00 0.00 1.56 0.00 0.04 99.96
GR 018 96.10 0.25 0.29 3.16 0.00 0.19 100.00
GR 019 97.14 0.00 0.00 2.75 0.00 0.11 100.00
GR 020 97.83 0.00 0.00 2.11 0.00 0.05 99.99
GR 021 97.93 0.00 0.00 0.89 0.00 1.18 100.00
GR 022 87.78 0.00 0.00 12.22 0.00 0.00 100.00
GR 023 96.44 0.32 0.34 2.83 0.00 0.08 100.01
GR 024 88.816 0.00 7.66 3.17 0.00 0.35 99.99
GR 025 96.85 0.00 0.00 0.11 0.00 0.05 97.01
GR 026 94.34 0.00 1.29 3.75 0.00 0.62 100.00
GR 027 91.43 281 0.51 522 0.00 0.04 100.01
GR 028 92.79 1.70 0.40 5.04 0.00 0.07 100.00
GR 029 94.25 1.65 0.70 3.36 0.00 0.04 100.00
GR 030 95.91 0.23 0.53 3.28 0.00 0.05 100.00
GR 031 85.58 0.91 0.33 13.12 0.00 0.06 100.00
GR 032 96.73 0.18 0.24 2.83 0.00 0.03 100.01
GR 033 86.72 5.95 0.56 6.66 0.00 0.11 100.00
GR 034 95.62 0.00 0.41 3.88 0.00 0.08 99.99
GR 035 95.64 0.00 0.01 4.14 0.00 0.21 100.00
GR 036 83.03 6.50 1.11 9.18 0.00 0.18 100.00
GR 037 81.50 7.25 1.01 10.15 0.00 0.09 100.00




58

Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite total
GR 038 93.52 2.02 0.31 2.09 0.00 2.06 100.00
GR 039 84.28 2.53 0.89 12.20 0.00 0.10 100.00
GR 040 82.06 7.93 0.64 9.30 0.00 0.07 100.00
GR 041 85.79 7.75 1.55 4.81 0.00 0.10 100.00
GR 042 96.20 0.00 0.11 2.70 0.00 1.00 100.01
GR 043 91.24 1.49 0.93 6.19 0.00 0.15 100.00
GR 044 97.16 0.38 0.33 2.11 0.00 0.03 100.01
GR 045 89.54 4.69 0.65 5.08 0.00 0.40 100.36
GR 046 78.73 10.17 1.10 9.81 0.00 0.18 99.99
GR 047 89.30 3.77 1.11 573 0.00 0.09 100.00
GR 048 88.54 3.67 0.43 7.26 0.00 0.10 100.00
GR 049 97.93 0.00 0.00 1.99 0.00 0.08 100.00
GR 050 90.28 5.21 1.15 3.28 0.00 0.09 100.01
GR 051 89.40 4.84 0.52 5.09 0.00 0.15 100.00
GR 052 85.67 8.46 1.63 3.85 0.00 0.39 100.00
GR 053 85.82 9.85 0.43 3.84 0.00 0.06 100.00
GR 054 73.94 16.18 0.90 7.50 0.00 1.49 100.01
GR 055 81.97 8.16 5.32 4.34 0.00 0.21 100.00
GR 056 77.16 4.11 10.38 8.10 0.00 0.25 100.00
GR 057 71.65 16.90 1.38 9.99 0.00 0.08 100.00
GR 058 69.68 17.57 1.22 10.86 0.00 0.67 100.00
GR 059 85.69 9.96 1.21 3.02 0.00 0.12 100.00
GR 060 85.57 10.88 0.26 3.11 0.00 0.18 100.00
GR 061 86.49 9.89 0.24 3.23 0.00 0.14 99.99
GR 062 72.74 14.47 1.84 10.88 0.00 0.08 100.01
GR 063 82.34 12.82 0.33 a.47 0.00 0.05 100.01
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Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite total
GR 064 89.59 6.64 2.44 1.20 0.00 0.12 99.99
GR 065 74.02 10.13 0.71 14.98 0.00 0.17 100.01
GR 066 84.29 11.97 0.28 3.29 0.00 0.17 100.00
GR 067 69.56 16.87 1.55 11.61 0.00 0.41 100.00
GR 068 81.37 13.59 1.33 3.63 0.00 0.07 99.99
GR 069 70.20 17.75 1.50 10.47 0.00 0.08 100.00
GR 070 83.07 11.16 0.74 4.66 0.00 0.36 99.99
GR 071 66.85 20.88 1.76 10.17 0.00 0.35 100.01
GR 072 67.54 20.46 1.10 10.61 0.00 0.29 100.00
GR 073 74.58 14.33 1.04 9.86 0.00 0.18 99.99
GR 074 75.10 18.37 1.16 5.22 0.00 0.15 100.00
GR 075 78.98 14.88 1.75 4.27 0.00 0.12 100.00
GR 076 67.19 21.16 1.17 10.00 0.00 0.47 99.99
GR 077 78.99 15.88 0.82 4.19 0.00 0.12 100.00
GR 078 62.09 24.82 1.36 11.63 0.00 0.09 99.99
GR 079 76.00 17.65 291 3.34 0.00 0.10 100.00
GR 080 58.94 28.64 1.52 10.57 0.00 0.33 100.00
GR 081 70.28 22.96 1.23 5.29 0.00 0.24 100.00
GR 082 80.76 18.08 0.29 0.80 0.00 0.07 100.00
GR 083 69.07 23.26 1.00 6.61 0.00 0.06 100.00
GR 084 59.59 29.53 1.65 9.15 0.00 0.10 100.02
GR 085 76.98 14.59 3.67 4.60 0.00 0.15 99.99
GR 086 54.12 32.16 2.70 10.95 0.00 0.07 100.00
GR 087 48.85 36.45 292 10.48 1.15 0.15 100.00
GR 088 44.92 34.77 2.85 10.53 6.88 0.05 100.00
GR 089 44.92 35.29 2.17 10.81 6.76 0.05 100.00
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Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite total
GR 090 43.21 36.66 8.87 10.27 0.92 0.07 100.00
GR 091 43.14 35.85 2.33 10.73 7.87 0.08 100.00
GR 092 41.06 36.51 1.78 10.12 10.48 0.05 100.00
GR 093 48.06 36.38 3.46 11.48 0.50 0.12 100.00
GR 094 42.62 35.09 272 10.77 8.59 0.21 100.00
GR 095 42.48 38.29 2.56 10.15 6.45 0.06 99.99
GR 096 44.41 36.90 2.68 11.79 4.22 0.00 100.00
GR 097 39.59 37.12 2.23 10.05 9.54 1.48 100.01
GR 098 41.32 36.30 2.98 12.57 6.69 0.13 99.99
GR 099 42.75 35.79 2.48 11.75 7.17 0.05 99.99
GR 100 42.42 37.92 292 10.10 6.48 0.15 99.99
GR 101 40.35 38.15 2.62 10.31 8.51 0.06 100.00
GR 102 40.75 38.33 2.73 9.91 8.10 0.18 100.00
GR 103 39.29 38.78 3.41 10.32 8.19 0.00 99.99
GR 104 a4.67 38.58 4.35 10.46 1.89 0.05 100.00
GR 105 44.16 38.36 3.25 10.82 3.33 0.09 100.01
GR 106 41.75 40.18 3.72 9.16 5.09 0.10 100.00
GR 107 43.24 54.97 0.47 1.07 0.00 0.25 100.00
GR 108 22.72 55.46 18.71 3.02 0.00 0.09 100.00
GR 109 60.83 35.78 1.89 1.18 0.00 0.32 100.00
GR 110 65.85 32.06 0.55 1.44 0.00 0.10 100.00
GR 111 62.86 30.98 2.18 391 0.00 0.07 100.00
GR 112 60.28 37.00 1.17 1.50 0.00 0.05 100.00
GR 113 51.73 45.96 0.45 1.71 0.00 0.14 99.99
GR 114 55.66 39.85 1.83 2.58 0.00 0.08 100.00
GR 115 45.79 47.38 2.96 3.76 0.00 0.10 99.99
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Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite total
GR 116 41.00 56.19 0.55 2.20 0.00 0.06 100.00
GR 117 43.11 55.44 0.33 0.88 0.00 0.23 99.99
M1579 4.11 SewavvedasAusznauviia (% End Member) v83f18e19 Ngs GO

Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
GO 001 77.33 0.00 17.45 4.48 0.00 0.73 100.00
GO 002 81.14 0.00 12.60 5.57 0.00 0.69 100.00
GO 003 87.48 0.00 6.99 5.09 0.00 0.45 100.01
GO 004 82.50 0.00 13.14 3.90 0.00 0.45 99.99
GO 005 79.40 0.00 12.94 7.54 0.00 0.13 100.00
GO 006 87.67 0.00 7.44 3.66 0.00 1.23 100.00
GO 007 77.66 0.00 17.58 3.47 0.00 1.29 100.00
GO 008 82.33 0.00 12.69 4.47 0.00 0.51 100.00
GO 009 70.94 0.00 18.49 10.05 0.00 0.52 100.00
GO 010 76.22 0.00 18.38 3.87 0.00 1.53 100.00
GO 011 80.02 0.00 15.36 3.44 0.00 1.18 100.00
GO 012 75.57 0.00 10.50 13.30 0.00 0.63 100.00
GO 013 73.88 0.00 20.77 5.14 0.00 0.21 100.00
GO 014 77.71 0.00 17.78 4.05 0.00 0.46 100.00
GO 015 72.24 0.00 22.18 5.05 0.00 0.52 99.99
GO 016 85.48 0.00 9.75 4.02 0.00 0.76 100.01
GO 017 58.97 0.00 25.94 14.94 0.00 0.15 100.00
GO 018 69.30 0.00 23.72 6.86 0.00 0.12 100.00
GO 019 71.17 0.00 21.66 6.48 0.00 0.69 100.00
GO 020 72.24 0.00 22.84 4.86 0.00 0.07 100.00
GO 021 58.75 0.00 32.89 8.17 0.00 0.19 100.00
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Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
GO 022 55.03 0.00 37.56 7.10 0.00 0.32 100.00
GO 023 61.67 0.00 31.31 6.94 0.00 0.09 100.00
GO 024 61.25 0.00 34.62 3.86 0.00 0.26 99.99
GO 025 74.21 0.00 21.87 3.77 0.00 0.34 100.19
GO 026 62.92 0.00 33.45 3.27 0.00 0.37 100.01
GO 027 49.58 0.00 42.29 7.76 0.00 0.37 100.00
GO 028 62.62 0.00 33.11 3.44 0.00 0.82 100.00
GO 029 50.25 0.00 43.69 5.83 0.00 0.23 100.00
GO 030 55.03 0.00 38.03 6.86 0.00 0.07 100.00
GO 031 32.61 0.00 59.05 8.00 0.00 0.34 100.00
GO 032 18.51 4.24 57.42 2.59 17.14 0.10 100.00
GO 033 241 2.04 94.34 1.14 0.00 0.07 100.00
GO 034 2.96 5.70 90.06 1.22 0.00 0.06 100.00
GO 035 8.05 1.45 84.22 577 0.00 0.50 99.99
GO 036 4.54 0.00 94.48 0.92 0.00 0.06 100.00
GO 037 2.15 3.85 93.15 0.74 0.00 0.11 100.00
GO 038 2.33 3.44 93.24 0.92 0.00 0.08 100.01
GO 039 9.06 2.75 85.03 3.10 0.00 0.06 100.00
GO 040 4.55 0.00 94.29 1.03 0.00 0.13 100.00
GO 041 7.39 3.10 87.16 2.30 0.00 0.04 99.99
GO 042 3.36 0.83 92.58 3.13 0.00 0.10 100.00
GO 043 5.56 3.29 89.20 1.90 0.00 0.05 100.00
GO 044 6.36 5.68 85.58 2.32 0.00 0.06 100.00
GO 045 3.44 0.95 93.33 1.97 0.00 0.31 100.00
GO 046 2.48 3.63 9291 0.91 0.00 0.07 100.00
GO 047 4.59 1.67 92.32 1.36 0.00 0.06 100.00
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Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
GO 048 2.89 5.78 89.50 1.76 0.00 0.06 99.99
GO 049 5.30 0.68 92.47 1.47 0.00 0.07 99.99
GO 050 5.34 0.00 93.45 1.14 0.00 0.07 100.00
GO 051 2.33 3.90 92.66 1.06 0.00 0.04 99.99
GO 052 4.05 0.42 94.15 1.30 0.00 0.07 99.99
GO 053 3.87 20.70 72.90 2.43 0.00 0.05 99.95
GO 054 6.93 4.16 86.28 2.53 0.00 0.10 100.00
GO 055 2.68 15.01 80.22 2.05 0.00 0.05 100.01
GO 056 3.63 14.91 80.51 0.79 0.00 0.16 100.00
GO 057 2.60 1.94 94.50 0.86 0.00 0.10 100.00
GO 058 3.04 10.32 83.93 2.63 0.00 0.08 100.00
GO 059 3.03 14.39 81.65 0.89 0.00 0.05 100.01
GO 060 2.08 23.70 72.35 1.81 0.00 0.06 100.00
1519 4.12 TogagvednsAusznauila (% End Member) ¥83f10e19 Ngu CCG
sample | Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
CCG 01 72.93 0.00 20.29 5.69 0.00 1.08 99.99
CCG 02 76.52 0.00 17.24 5.58 0.00 0.65 99.99
CCG 03 65.51 0.00 25.84 7.74 0.00 0.90 99.99
CCG 04 57.54 0.00 28.19 13.30 0.00 0.97 100.00
CCG 05 67.61 0.00 25.71 5.98 0.00 0.69 99.99
CCG 06 57.60 0.00 31.70 9.86 0.00 0.84 100.00
ccaor 58.79 0.00 29.85 10.73 0.00 0.63 100.00
CCG 08 61.76 0.00 27.34 9.95 0.00 0.96 100.01
CCG 09 50.28 0.00 44.48 4.58 0.00 0.65 99.99
CCG 10 40.42 0.00 49.30 9.55 0.00 0.73 100.00
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Sample: CCG 01

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape:  Cushion
Cutting: Step
Color: Green

Dimension: 4.30 x 4.33 x 1.56 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.335 carat

RIl. 1.760
S.G. 3.90

CIE color L* a* b*: L* =89.72

% End Member

Almandine: 0.00 Pyrope: 72.93

UV/Vis/NIR absorption spectrum
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Sample: CCG 02

Identification: Pyrope/ Spessartine Garnet

Tradename:  Color-Change Garnet

Shape: Oval Weight: 0.650 carat
Cutting: Fancy

Color:  Green R.I. 1.766
Dimension: 5.01 x 6.31 x 2.13 mm. S.G. 394

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 56.97 a*=-7.08 b*=5.94

% End Member
Almandine: 0.00 Pyrope: 65.51 Spessartine : 25.84

UV/Vis/NIR absorption spectrum
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Sample: CCG 03
Identification: Pyrope/ Spessartine Garnet
Tradename:  Color-Change Garnet
Shape: Oval Weight: 0.650 carat
Cutting: Mixed
Color:  Green R.I. 1.766
Dimension: 5.01 x 6.31 x 2.13 mm. S.G. 394

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 56.97 a*=-7.08 b*=5.94

% End Member

Almandine: 0.00 Pyrope: 65.51

UV/Vis/NIR absorption spectrum

Spessartine : 25.84
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Sample: CCG 04

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape:  Cushion Weight: 0.425 carat
Cutting: Fancy

Color:  Green R.I. 1.769
Dimension: 3.56 x 6.06 x 1.63 mm. S.G. 397

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =55.48 a¥=-14.47 b*= 6.57

% End Member

Almandine: 0.00 Pyrope: 57.54 Spessartine : 28.19

UV/Vis/NIR absorption spectrum
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Sample: CCG 05

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape: Round Weight: 0.30 carat
Cutting: Mixed

Color:  Green R.I. 1.769
Dimension: 4.31 x 4.33 x 2.36 mm. S.G. 3.92

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =70.86 a¥=-6.49 b*= 3.53

% End Member
Almandine: 0.00 Pyrope: 67.61 Spessartine : 25.71

UV/Vis/NIR absorption spectrum
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Sample: CCG 06

Identification: Pyrope/ Spessartine Garnet

Tradename:  Color-Change Garnet

Shape:  Cushion Weight: 0.405 carat
Cutting: Step

Color:  Green R.I. 1.770
Dimension: 4.22 x 5.96 x 1.40 mm. S.G. 3.95

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =78.53 a*=-9.97 b*= 5.95

% End Member
Almandine: 0.00 Pyrope: 60.38 Spessartine : 27.51

UV/Vis/NIR absorption spectrum
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Sample: CCG 07

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape:  Cushion
Cutting: Step
Color:  Green
Dimension: 4.25 x 4.65 x 2.41 mm.
Optic Character:

Transparency: Transparent

Anomalous Double Refraction

Weight: 0.435 carat

R.I. 1.770
S.G. 395

CIE color L* a* b*: L* = 57.65

% End Member

Almandine: 0.00 Pyrope: 58.79

UV/Vis/NIR absorption spectrum
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Sample: CCG 08

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape: Round Weight: 0.220 carat
Cutting: Fancy

Color:  Green R.I. 1.770
Dimension: 4.09 x 4.13 x 1.78 mm. S.G. 4.02

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=61.08 a*=-5.05 b*= 8.59

% End Member

Almandine: 0.00 Pyrope: 61.76 Spessartine : 27.34

UV/Vis/NIR absorption spectrum
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Sample: CCG 09

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape:  Cushion Weight: 2.24
Cutting: Mixed

Color:  Purple RI. 1.773
Dimension: 6.12 x 7.91 x 4.98 mm. S.G. 4.00

Optic Character: Anomalous Double Refraction

Transparency: Transparent

carat

CIE color L* a* b*: L*=72.78 a*= 0.98 b*= 14.18

% End Member
Almandine: 0.00 Pyrope: 50.28 Spessartine : 44.48

UV/Vis/NIR absorption spectrum
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Sample: CCG 10

Identification: Pyrope/ Spessartine Garnet

Tradename: Color-Change Garnet

Shape:  Cushion Weight: 0.465 carat
Cutting: Step

Color:  Green RI. 1.778
Dimension: 3.99 x 5.46 x 2.00 mm. S.G. 3.99

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=77.32 a*=-10.48 b*= 14.35

% End Member
Almandine: 0.00 Pyrope: 40.42 Spessartine : 49.30

UV/Vis/NIR absorption spectrum
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Sample: GO 001

Identification: Pyrope/ Spessartine

Tradename: Malaya

Shape: Oval Weight: 1.14 carat
Cutting: Fancy

Color:  Oragey Pink R.l. 1.752
Dimension: 5.41 x 7.38 x 3.36 mm. S.G. 3.81

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =22.05 a¥=1.83 b*= 3.31

% End Member
Almandine: 0.00 Pyrope: 77.33 Spessartine : 17.45

UV/Vis/NIR absorption spectrum
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Sample: GO 002

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Pear

Cutting: Mixed

Color:  Orangey Pink

Dimension: 4.37 x 4.97 x 2.37 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.435
R.I. 1.753
S.G. 3.76

carat

CIE color L* a* b*: L* =88.41 a¥= 193

% End Member
Almandine: 0.00 Pyrope: 81.14

UV/Vis/NIR absorption spectrum
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Sample: GO 004

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.87 x 4.76 x 2.49 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.410
R.I. 1.754
S.G. 3.87

carat

CIE color L* a* b*: L* = 88.87 a¥= 287

% End Member
Almandine: 0.00 Pyrope: 82.50

UV/Vis/NIR absorption spectrum

4 -

Absorbance (A)

b*= 5.38

Spessartine : 13.14

T T T T T
400 500 600

Wavelength (nm)

700

800



Sample: GO 005
Identification: Pyrope/ Spessartine Garnet
Tradename: Malaya
Shape: Oval Weight: 1.14 carat
Cutting: Fancy
Color:  Orangey Pink R.I. 1.754
Dimension: 5.30 x 6.67 x 3.66 mm. S.G. 393
Optic Character:  Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =18.05 a*= 557 b*=3.90

% End Member
Almandine: 0.00 Pyrope: 79.40

UV/Vis/NIR absorption spectrum
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Sample: GO 006

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.95 x 4.63 x 2.37 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.38
R.l. 1.757
S.G. 3.89

carat

CIE color L* a* b*: L*=76.49 a¥=7.66

% End Member
Almandine: 0.00 Pyrope: 87.48

UV/Vis/NIR absorption spectrum
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Sample: GO 007

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Round Weight: 1.55 carat
Cutting: Fancy

Color: Reddish Orange R.I. 1.758
Dimension:  6.18 x 6.24 x 4.56 mm. S.G. 3.87

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 19.25 b*= 4.79

% End Member
Almandine: 0.00 Pyrope: 77.66

UV/Vis/NIR absorption spectrum
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Sample: GR 008

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.81 x 4.73 x 2.37 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.375
R.l. 1.758
S.G. 3.88

carat

CIE color L* a* b*: L* =80.11 a¥=7.88

% End Member
Almandine: 0.00 Pyrope: 82.33

UV/Vis/NIR absorption spectrum
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Sample: GO 009

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.02 carat
Cutting: Fancy

Color: Pinkish Orange R.I. 1.758
Dimension: 4.94 x 6.91 x 3.36mm. S.G. 3.88

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=21.77 b*= 4.60

% End Member
Almandine: 0.00 Pyrope: 70.94

UV/Vis/NIR absorption spectrum
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Sample: GO010

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 0.465 carat
Cutting: Mixed
Color:  Orangey Pink R.I. 1.758
Dimension: 3.82 x 5.14 x 2.71 mm. S.G. 3.90
Optic Character:  Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =72.87 a*=5.82 b*= 3.64

% End Member

Almandine: 0.00 Pyrope: 76.22 Spessartine: 18.38

UV/Vis/NIR absorption spectrum
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Sample: GOO011

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Pear

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.90 x 4.92 x 2.16 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.340
R.I. 1.758
S.G. 4.05

carat

CIE color L* a* b*: L*=77.76 a*=5.29

% End Member
Almandine: 0.00 Pyrope: 80.02

UV/Vis/NIR absorption spectrum
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Sample: GO012

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Pear

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.61 x 4.77 x 2.17 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.315
R.I. 1.759
S.G. 3.89

carat

CIE color L* a* b*: L* = 69.35 a¥=7.92

% End Member
Almandine: 0.00 Pyrope: 75.57

UV/Vis/NIR absorption spectrum
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Sample: GO 013

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.34 carat
Cutting: Fancy

Color: Pinkish Orange R.I. 1.759
Dimension: 5.63 x 7.60 x 3.71 mm. S.G. 3.95

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 2094 b*= 6.07

% End Member
Almandine: 0.00 Pyrope: 73.88

UV/Vis/NIR absorption spectrum
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Sample: GO 014

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval

Cutting: Mixed

Color:  Orangey Pink

Dimension:  3.90 x 4.69 x 2.62mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.440
R.I. 1.759
S.G. 3.97

carat

CIE color L* a* b*: L*=8291 a¥=3.01

% End Member
Almandine: 0.00 Pyrope: 77.71

UV/Vis/NIR absorption spectrum

4 -

Absorbance (A)

b*= 5.21

Spessartine : 17.78
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Sample: GO 015

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.88 x 4.65 x 2.45 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.40
R.l. 1.762
S.G. 3.38

carat

CIE color L* a* b*: L*=81.82 a*=1.90

% End Member
Almandine: 0.00 Pyrope: 72.24

UV/Vis/NIR absorption spectrum
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Spessartine : 22.18
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Sample: GO 016
Identification: Pyrope/ Spessartine Garnet
Tradename: Malaya
Shape:  Pear Weight: 0.35 carat
Cutting: Mixed
Color:  Orangey Pink R.I. 1.760
Dimension:  3.75 x 5.52 x 1.97 mm. S.G. 355

Optic Character:

Transparency: Transparent

Anomalous Double Refraction

CIE color L* a* b*: L* = 74.51 a*= 8.10

% End Member

Almandine: 0.00 Pyrope: 85.48

UV/Vis/NIR absorption spectrum
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Sample: GO 017

Identification: Natural Pyrope/Spessartine Garnet

Tradename: Malaya

Shape: Round Weight: 0.270 carat
Cutting: Mixed
Color:  Orangey Yellow R.I. 1.760
Dimension:  3.89 x 3.90 x 2.37 mm. S.G. 3.875
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* = 86.62 a*=1.81 b*= 24.17

% End Member
Almandine: 0.00 Pyrope: 58.97

UV/Vis/NIR absorption spectrum
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Sample: GO 018

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.42 carat
Cutting: Fancy

Color:  Yellowish Orange R.I. 1.760
Dimension: 5.41 x 7.10 x 4.20 mm. S.G. 3.92

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 17.81 b*= 6.39

% End Member
Almandine: 0.00 Pyrope: 69.30

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 23.72
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Sample: GO 019

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Pear

Cutting: Mixed

Color: Pinkish Orange
Dimension: 4.05 x 4.62 x 2.94 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.440
R.I. 1.760
S.G. 398

carat

CIE color L* a* b*: L* =79.45 a*=6.14

% End Member
Almandine: 0.00 Pyrope: 71.17

UV/Vis/NIR absorption spectrum

4 -
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Sample: GO20

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 2.05 carat
Cutting: Fancy

Color:  Purplish Red R.I. 1.761
Dimension:  6.40 x 7.79 x 4. 88 mm. S.G. 395

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 10.14 a*=8.96 b*= 1.59

% End Member

Almandine: 0.00 Pyrope: 72.24

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 22.84
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Sample: GO 021

Identification: Pyrope/Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.14 carat
Cutting: Fancy

Color:  Yellowish Orange Rl 1.762
Dimension: 5.12 x 6.66 x 3.72 mm. S.G. 395

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 20.35 b*=6.33

% End Member
Almandine: 0.00 Pyrope: 58.75

UV/Vis/NIR absorption spectrum
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Spessartine : 32.89
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Sample: GO 022

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.17 carat
Cutting: Fancy

Color:  Orange R.I. 1.763
Dimension: 5.51 x 6.20 x 3.85 mm. S.G. 3.96

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 18.27 a*=0.76 b*= 7.38

% End Member
Almandine: 0.00 Pyrope: 55.03 Spessartine : 37.56

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 023

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Round Weight: 1.26 carat
Cutting: Fancy

Color:  Yellowish Orange R.I. 1.765
Dimension:  6.27 x 6.31 x 3.73 mm. S.G. 3.96

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 19.80 b*= 8.88

% End Member
Almandine: 0.00 Pyrope: 61.67

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 31.31
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Sample: GO 024

Identification: Pyrope/ Spessartine

Tradename: Malaya

Shape: Oval Weight: 1.12 carat
Cutting: Fancy

Color:  Yellowish Orange R.I. 1.765
Dimension: 5.21 x 6.75 x 851 mm. S.G. 4.01

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =20.46 a*=1.49 b*=5.93

% End Member
Almandine: 0.00 Pyrope: 61.25 Spessartine : 34.62

UV/Vis/NIR absorption spectrum
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Sample: GO 025

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Pear

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.85 x 4.20 x 2.28 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.315
Rl. 1.766
S.G. 3.89

carat

CIE color L* a* b*: L* =77.47 a*= 595

% End Member
Almandine: 0.00 Pyrope: 74.21

UV/Vis/NIR absorption spectrum

4 -

Absorbance (A)

b*= 9.07

Spessartine : 21.87
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Sample: GO 026

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval

Cutting: Mixed

Color:  Orangey Pink

Dimension: 3.75 x 4.54 x 2.70 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.405
Rl 1.769
S.G. 393

carat

CIE color L* a* b*: L* =85.28 a¥= 2.39

% End Member
Almandine:0.00 Pyrope: 62.92

UV/Vis/NIR absorption spectrum

4 -
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b*=7.25

Spessartine : 33.45
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Sample: GO 027
Identification: Pyrope/ Spessartine Garnet
Tradename: Malaya
Shape: Oval Weight: 252 carat
Cutting: Fancy
Color: Reddish Orange R.I. 1.769
Dimension: 6.46 x 9.13 x 4.74 mm. S.G. 3.98
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 18.57 a*=1.61 b*=12.93

% End Member

Almandine: 0.00 Pyrope: 49.58

UV/Vis/NIR absorption spectrum
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Sample: GO 028
Identification: Pyrope/ Spessartine
Tradename: Malaya
Shape: Oval Weight: 1.15 carat
Cutting: Fancy
Color: Pink - Red R.. 1769
Dimension: 5.51 x 6.80 x 3.37 mm. S.G. 4.02
Optic Character:  Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =18.35 a*=4.29 b*= 4.36

% End Member
Almandine: 0.00

UV/Vis/NIR absorption spectrum
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Pyrope: 62.62

Spessartine : 33.11
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Sample: GO 029

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Pear Weight: 0.475 carat
Cutting: Mixed

Color: Pinkish Orange RI. 1.773
Dimension:  4.04 x 4.99 x 2.85 mm. S.G. 391

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =82.75 a*= 8.38 b*= 11.12

% End Member
Almandine: 0.00 Pyrope: 50.25 Spessartine : 43.69

UV/Vis/NIR absorption spectrum

4 -

Absorbance (A)
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Sample: GO 030

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.10 carat
Cutting: Fancy

Color:  Orange R.I. 1.778
Dimension: 5.75 x 6.74 x 3.16mm. S.G. 4.06

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=24.49 a*=2.70 b*= 10.57

% End Member

Almandine: 0.00 Pyrope: 55.03

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 38.03
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Sample: GO 031
Identification: Natural Spessartine/Pyrope Garnet
Tradename: Malaya
Shape: Round Weight: 0.31 carat
Cutting: Mixed
Color:  Yellowish Orange R.I. 1.780
Dimension:  3.77 x 3.78 x 3.63 mm. S.G. 4.009
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =85.26 a*=1.05 b*= 30.75

% End Member
Almandine: 0.00 Pyrope: 32.61

UV/Vis/NIR absorption spectrum

5

Absorbance (A)

Spessartine : 59.05
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Sample: GO 032

Identification: Pyrope/ Spessartine Garnet

Tradename: Malaya

Shape: Oval Weight: 1.65 carat
Cutting: Fancy

Color:  Yellowish Orange R.I. 1.780
Dimension: 6.15 x 6.96 x 4.29 mm. S.G. 4.07

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=17.15 a*= 6.09 b*= 20.34

% End Member

Almandine: 4.24 Pyrope: 18.51

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 57.42
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Sample: GO 033

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval Weight: 0.72 carat
Cutting: Mixed

Color:  Orange R.I. 1.782
Dimension: 4.16 x 5.35 x 2.92 mm. S.G. 4.265

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =77.86 a*=32.08 b*= 83.83

% End Member
Almandine: 2.04 Pyrope: 2.41 Spessartine : 94.34

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 034

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Margouise Weight: 0.71 carat
Cutting: Mixed
Color:  Orange R.I. 1.789
Dimension: 3.91 x 7.84 x 2.82 mm. S.G. 4.236
Optic Character:  Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L*=75.77 a*= 25.47 b*= 55.66

% End Member
Almandine: 5.70 Pyrope: 2.96

UV/Vis/NIR absorption spectrum

10

Absorbance (A)

Spessartine : 90.06
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Sample: GO 035

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval Weight: 1.035 carat
Cutting: Mixed

Color:  Orangey Red R.I. OL

Dimension: 4.83 x 6.93 x 3.10 mm. S.G. 4.12

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 58.88 a*= 47.69 b*= 85.80

% End Member

Almandine: 1.45 Pyrope: 8.05 Spessartine: 84.22

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 036
Identification: Natural Spessartine Garnet
Tradename:  Spessartine
Shape: Oval Weight: 1.375 carat
Cutting: Mixed
Color:  Yellowish Orange R.I. OL
Dimension: 5.22 x 6.93 x 3.88 mm. S.G. 4.129

Optic Character:  Single Refraction

Transparency: Semi - Transparent

CIE color L* a* b*: L* =70.17 a*= 22.05

% End Member
Almandine: 0.00 Pyrope: 4.54

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 67.42

Spessartine : 94.48
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Sample: GO 037

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval
Cutting: Mixed
Color:  Orange

Dimension: 5.20 x 6.49 x 2.59 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.845
RI. OL
S.G. 4.15

carat

CIE color L* a* b*: L* =87.23 a*= 19.89

% End Member
Almandine: 3.85 Pyrope: 2.15

UV/Vis/NIR absorption spectrum

12

10

Absorbance (A)

b*= 59.24

Spessartine : 93.15
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Sample: GO 038

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Oval Weight: 0.74 carat
Cutting: Mixed
Color:  Orange R.I. OL
Dimension: 4.75x 5.78 x 291 mm. S.G. 4.161
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =87.05 a*= 2555 b*= 67.99

% End Member
Almandine: 3.44 Pyrope: 2.33

UV/Vis/NIR absorption spectrum
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10

Absorbance (A)

Spessartine : 93.24
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Sample: GO 039

Identification: Natural Spessartine/ Pyrope Garnet

Tradename:  Spessartine

Shape: Oval Weight: 1.55 carat
Cutting: Mixed

Color:  Orangey Red R.I. OL

Dimension: 5.88 x 8.21 x 3.43 mm. S.G. 4.164

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =60.77 a*=56.20 b*=91.85

% End Member

Almandine: 2.75 Pyrope: 9.06 Spessartine :85.03

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 040

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Round Weight: 3.455 carat
Cutting: Mixed

Color:  Yellowish Orange R.I. OL

Dimension: 8.57 x 8.65 x 5.05 mm. S.G. 4.166

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =80.07 a*=31.61 b*= 85.20

% End Member

Almandine: 0.00 Pyrope: 4.55 Spessartine : 94.29

UV/Vis/NIR absorption spectrum

10 G

Absorbance (A)
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Sample: GO 041

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval Weight: 1.205 carat
Cutting: Mixed

Color:  Orangey Red R.I. OL

Dimension: 4.82 x 7.66 x 3.42 mm. S.G. 4.17

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =67.63 a*=51.48 b*= 95.17

% End Member
Almandine: 3.10 Pyrope: 7.39 Spessartine: 87.16

UV/Vis/NIR absorption spectrum

Absorbance (A)
]
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Sample: GO 042

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Oval
Cutting: Mixed
Color:  Orange

Dimension: 5.97 x 7.28 x 3.42 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 1.465
R.I. OL
S.G. 4.172

carat

CIE color L* a* b*: L* =81.29 a¥=29.81

% End Member
Almandine: 0.83 Pyrope: 3.36

UV/Vis/NIR absorption spectrum

12

10

Absorbance (A)

b*= 75.78

Spessartine : 92.58
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Sample: GO 043

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval
Cutting: Mixed
Color:  Orangey Red

Dimension: 6.12 x 7.07 x 4.15 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.590 carat

R.I. OL
S.G. 4.18

CIE color L* a* b*: L* =59.67 a*= 51.06

% End Member
Almandine: 3.29 Pyrope: 5.56

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 91.65

Spessartine : 89.20
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Sample: GO 044

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape:  Cushion

Cutting: Mixed

Color:  Orangey Red

Dimension: 6.92 x 8.28 x 5.37 mm.
Optic Character:  Single Refraction

Transparency: Transparent

Weight: 2.880 carat

R.I. OL
S.G. 4.18

CIE color L* a* b*: L*=64.92 a¥= 66.15

% End Member
Almandine: 5.68 Pyrope: 6.36

UV/Vis/NIR absorption spectrum

Absorbance (A)
= o
1 1
_——

" \

b*= 105.28

Spessartine : 85.58
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Sample: GO 045

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Oval Weight: 2.240 carat
Cutting: Mixed

Color:  Yellowish Orange R.I. OL

Dimension: 6.55 x 7.90 x 4.70 mm. S.G. 4.181

Optic Character: Anomalous Double Refraction

Transparency: Semi - Transparent

CIE color L* a* b*: L*=47.74 a*=31.41 b*= 63.74

% End Member
Almandine: 0.95 Pyrope: 3.44 Spessartine :93.33

UV/Vis/NIR absorption spectrum
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Sample: GO 046

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape:  Cushion Weight: 2.645 carat
Cutting: Mixed

Color: Reddish Orange R.I. OL

Dimension: 7.18 x 9.17 x 4.01 mm. S.G. 4.20

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =65.71 a*=49.29 b*=90.94

% End Member

Almandine: 3.36 Pyrope: 2.48 Spessartine : 92.91

UV/Vis/NIR absorption spectrum
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Sample: GO 047

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Pear
Cutting: Mixed
Color:  Orange

Dimension: 6.15x9.70 x 4.17 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 2.010
R.I. OL
S.G. 4.20

carat

CIE color L* a* b*: L* = 72.62 a*=40.34

% End Member
Almandine: 1.67 Pyrope: 4.59

UV/Vis/NIR absorption spectrum

12

10

Absorbance (A)

b*=90.94

Spessartine : 92.32
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Sample: GO 048

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Oval

Cutting: Mixed

Color:  Orangey Red

Dimension: 5.06 x 7.02 x 4.19 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.450
R.I. OL
S.G. 4.20

carat

CIE color L* a* b*: L* = 68.76 a*= 5274

% End Member
Almandine: 5.78 Pyrope: 2.89

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 97.89

Spessartine :89.50
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Sample: GO 049

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval Weight: 1.35 carat
Cutting: Mixed
Color:  Orange R.I. OL
Dimension:  5.30 x 8.50 x 2.75 mm. S.G. 4.203
Optic Character:  Single Refraction
Transparency: Transparent
CIE color L* a* b*: L*=76.74 a*= 35.40 b*= 84.51

% End Member
Almandine: 0.68 Pyrope: 5.30

UV/Vis/NIR absorption spectrum

14
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10 4

Absorbance (A)

Spessartine : 92.47
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Sample: GR 050

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Oval
Cutting: Mixed
Color:  Yellowish Orange

Dimension: 6.38 x 7.84 x 4.91 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 2.405
R.I. OL
S.G. 4.207

carat

CIE color L* a* b*: L*=59.41 a¥= 31.33

% End Member
Almandine: 0.00 Pyrope: 5.34

UV/Vis/NIR absorption spectrum

12

10 4

Absorbance (A)

b*= 72.83

Spessartine : 93.45
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Sample: GR 051

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape:  Pear Weight: 0.70 carat
Cutting: Mixed

Color:  Orange R.I. OL

Dimension: 4.19 x 7.63 x 2.63 mm. S.G. 4.207

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =78.22 a¥= 22.65 b*= 61.81

% End Member
Almandine: 3.90 Pyrope: 2.33 Spessartine : 92.66

UV/Vis/NIR absorption spectrum
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Sample: GR 051

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape:  Pear Weight: 0.70 carat
Cutting: Mixed

Color:  Orange R.I. OL

Dimension: 4.19 x 7.63 x 2.63 mm. S.G. 4.207

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =78.22 a¥= 22.65 b*= 61.81

% End Member
Almandine: 3.90 Pyrope: 2.33 Spessartine : 92.66

UV/Vis/NIR absorption spectrum
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Sample: GO 052

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Pear
Cutting: Mixed
Color:  Orange

Dimension: 6.19 x 8.06 x 4.75 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight:  2.125
RI. OL
S.G. 4211

carat

CIE color L* a* b*: L* =78.40 a¥= 4382

% End Member
Almandine: 0.42 Pyrope: 4.05

UV/Vis/NIR absorption spectrum

12

10

Absorbance (A)

b*= 96.96

Spessartine : 94.15
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Sample: GO 053

Identification: Natural Spessartine/ Almandine Garnet

Tradename: -

Shape:  Trillion Weight: 4.61 carat
Cutting: Mixed

Color:  very Dark Red R.I. OL

Dimension: 8.85 x 11.80 x 7.03 mm. S.G. 4.231

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L*=0.97 a*= 151 b*= 0.26

% End Member
Almandine: 20.70 Pyrope: 3.87 Spessartine : 72.90

UV/Vis/NIR absorption spectrum
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Sample: GO 054

Identification: Natural Spessartine Garnet

Tradename:  Spessartine

Shape: Pear

Cutting: Mixed

Color:  Orangey Red

Dimension: 6.18 x 6.84 x 4.01 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.515
R.I. OL
S.G. 4.234

carat

CIE color L* a* b*: L* = 13521 a*= 3511

% End Member
Almandine: 4.16 Pyrope: 6.93

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 54.65

Spessartine : 86.28
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Sample: GO 055

Identification: Natural Spessartine/ Almandine Garnet
Tradename:  Spessartine
Shape: Oval Weight: 1.87 carat
Cutting: Mixed
Color:  very Dark Red R.I. OL
Dimension:  6.02 x 8.03 x 4.20 mm. S.G. 4.234
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =32.03 a*= 57.37 b*= 49.96

% End Member

Almandine: 15.01 Pyrope: 2.68 Spessartine : 80.22

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 056

Identification: Natural Spessartine/ Almandine Garnet

Tradename: Spessartine

Shape: Oval Weight: 2.60 carat
Cutting: Mixed

Color:  very Dark Red R.I. OL

Dimension: 7.06 x 8.85 x 4.50 mm. S.G. 4.238

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L*=24.33 a*=52.03 b*= 39.40

% End Member
Almandine: 14.91 Pyrope: 3.63 Spessartine : 80.51

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 057

Identification: Natural Spessartine Garnet

Tradename: Spessartine

Shape: Oval
Cutting: Mixed

Weight: 1.510 carat

Color:  Yellowish Orange R.I. OL
Dimension: 5.48 x 6.73 x 3.99 mm. S.G. 4.239
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =89.10 a¥= 33.66

% End Member

Almandine: 1.94 Pyrope: 2.60

UV/Vis/NIR absorption spectrum

Abscebance (A)

b*= 87.00

Spessartine : 94.50

1 v I . |
00 300 €00

Wavelength (nm)



Sample: GO 058

Identification: Natural Spessartine/Almandine Garnet

Tradename:  Spessartine

Shape: Barrel Weight: 1.60 carat
Cutting: Mixed

Color: Dark Red R.I. OL

Dimension: 5.17 x 8.11 x 3.60 mm. S.G. 4.248

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =42.56 a*= 57.81 b*= 70.30

% End Member
Almandine: 10.32 Pyrope: 3.04 Spessartine :83.93

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GO 059

Identification: Natural Spessartine/ Almandine Garnet

Tradename: Spessartine

Shape: Barrel Weight: 6.49 carat
Cutting: Mixed

Color: Dark Red R.I. OL

Dimension: 5.12 x 7.74 x 3.42 mm. S.G. 4.248

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L* =39.05 a*= 50.50 b*= 64.64

% End Member
Almandine: 14.39 Pyrope: 3.03 Spessartine : 81.65

UV/Vis/NIR absorption spectrum
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Sample: GO 060

Identification: Natural Spessartine/ Almandine Garnet

Tradename:  Spessartine

Shape: Pentagon

Cutting: Step

Color:  very Dark Red

Dimension: 8.41 x 9.81 x 558 mm.
Optic Character:  Single Refraction

Transparency: Transparent

Weight: 3.35
RI. OL
S.G. 4.257

carat

CIE color L* a* b*: L* =6.45 a¥=25.93

% End Member
Almandine: 23.70 Pyrope: 2.08

UV/Vis/NIR absorption spectrum

Absorbance (A)

I

b*=8.02

Spessartine : 72.35
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Sample: GR 001

Identification: Pyrope/Spessartine Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.33 carat
Cutting: Fancy

Color: Pink R.I. 1.1741
Dimension: 5.90 x 7.21 x 3.71 mm. S.G. 3.76

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 21.28 a*= 8.66 b*=-1.06

% End Member
Almandine: 0.00 Pyrope: 89.64

UV/Vis/NIR absorption spectrum

4 -

Absorbance (A)

Spessartine : 1.33
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Sample: GR 002
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Oval Weight: 0.885 carat
Cutting: Mixed
Color: Red RI. 1.742
Dimension: 4.87 x 6.77 x 3.04 mm. S.G. 3714
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = a¥= b*=

% End Member
Almandine: 0.00 Pyrope: 88.25
Andradite: 6.66 Grossular: 0.00

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine: 0.00

Uvarovite: 0.11
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Sample: GR003

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.750 carat
Cutting: Fancy

Color: Dark Red R.l. 1.742
Dimension: 5.02 x 6.94 x 3.08 mm. S.G. 3.735
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =52.38 a*= 53 b*= 84.42

% End Member
Almandine: 0.00 Pyrope: 87.15 Spessartine : 0.00

UV/Vis/NIR absorption spectrum

] 6

Absorbance (A)

T T T T T T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 004
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Oval Weight: 1.025 carat
Cutting: Mixed
Color: Purplish Red R.I. 1.746
Dimension: 5.03 x 7.41 x 2.89 mm. S.G. 3.80
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 88.38 a*= 2252 b*=-2.34

% End Member
Almandine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: GR 005

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 0.680 carat
Cutting: Fancy

Color: Dark Red R.I. 1.746
Dimension: 4.60 x 6.56 x 2.84 mm. S.G. 3381

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =44.32 a*= 51.66 b*= 72.65

% End Member

Almandine: 0.00 Pyrope: 86.35 Spessartine: 0.00
Andradite: 13.55

UV/Vis/NIR absorption spectrum
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Sample: GR 006

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.89 carat
Cutting: Fancy

Color: Dark Red R.I. 1.747
Dimension: 5.09 x 6.94 x 2.81 mm. S.G. 3.860

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=41.56 a*= 47.87 b*= 63.68

% End Member
Almandine: 0.00 Pyrope: 85.42

UV/Vis/NIR absorption spectrum

10 4

Al

Absorbance (A)

Spessartine : 0.00

T ) T L T . T
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Wavelength (nm)
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Sample: GR 007

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Mixed

Weight: 0.750 carat

Color: Dark Red R.I. 1.748
Dimension: 4.97 x 6.58 x 2.76 mm. S.G. 3.770
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: [* =553 a*= 523 b*= 87.51

% End Member
Almandine: 0.00 Pyrope: 86.80

UV/Vis/NIR absorption spectrum

10

Absorbance (A)

Spessartine : 0.00

T ) T L T . T
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Sample: GR 008
Identification: : Natural Pyrope
Tradename:  Rhodolite
Shape: Oval Weight: 1.035 carat
Cutting: Fancy
Color: Dark Red R.I. 1.748
Dimension:  5.00 x 6.89 x 3.53 mm. S.G. 3.776
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =50.05 a*=57.23 b*=82.4

% End Member

Almandine: 0.00 Pyrope: 87.39

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 0.00
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Sample: GR 009

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.850 carat

Color: Dark Red R.I. 1.749
Dimension: 5.00 x 7.03 x 3.01 mm. S.G. 3.703
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =383 a*= 459 b*= 50.86

% End Member
Almandine: 0.00 Pyrope: 86.46

UV/Vis/NIR absorption spectrum

10 4
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Spessartine : 0.00
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Sample: GR 010

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.620 carat

Color: Dark Red R.I. 1.749
Dimension: 4.78 x 6.63 x 2.53 mm. S.G. 3.785
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 3555 a*=35.18 b*= 56.13

% End Member
Almandine: 0.00 Pyrope: 86.80

UV/Vis/NIR absorption spectrum
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Sample: GR 011

Identification: : Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.975 carat
Cutting: Fancy

Color: Red R.I. 1.749
Dimension: 5.03 x 7.05 x 3.15 mm. S.G. 3.846

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=76.61 a¥= 28 b*= 19.59

% End Member
Almandine: 0.00 Pyrope: 96.28 Spessartine : 0.00

UV/Vis/NIR absorption spectrum

Absorbance (A)

T ) T L T > T % 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 012

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval Weight: 0.700 carat
Cutting: Fancy
Color: Dark Red R.I. 1.750
Dimension: 4.81 x 6.73 x 2.71 mm. S.G. 3.764
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L*=4292 a*= 50.67 b*= 71.75

% End Member
Almandine: 0.00 Pyrope: 87.05

UV/Vis/NIR absorption spectrum

12

Absorbance (A)
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Sample: GR 013

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 559 x 7.66 x 3.93 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.435
R.I. 1.750
S.G. 3.80

carat

CIE color L* a* b*: L*=71.07 a¥= 33.66

% End Member

Almandine: 0.00 Pyrope: 91.55

UV/Vis/NIR absorption spectrum

5 e

b*= 14.82

Absorbance (A)
N
. 1 . :

Spessartine : 14.82
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Sample: GR 014
Identification: Natural Pyrope
Tradename: Rhodolite
Shape: Oval Weight: 0.990 carat
Cutting: Mixed
Color:  Purplish Red R.I. 1.750
Dimension: 5.26 x 6.91 x 3.9 mm. S.G. 382

Optic Character:

Transparency: Transparent

Anomalous Double Refraction

CIE color L* a* b*: L*=7253 a¥= 2361

% End Member

Almandine: 0.00 Pyrope: 94.05

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 0.33

Spessartine : 0.44
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Sample: GR 015

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color: Dark Red

Dimension: 3.13 x 5.06 x 2.42 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.285
R.I. 1.748
S.G. 3.83

carat

CIE color L* a* b*: L* =42.64 a*=41.67

% End Member

Almandine: 0.00 Pyrope: 85.15
Andradite: 14.66 Grossular: 0.00

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=

64.09

Spessartine: 0.00

Uvarovite: 0.19

T
400 500 600
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Sample: GR0O16

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.980 carat
Cutting: Fancy

Color: Red R.I. 1.750
Dimension: 5.07 x 7.02 x 3.29 mm. S.G. 3.834

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=74.94 a¥= 32 b*= 17.8

% End Member
Almandine: 0.00 Pyrope: 94.23

UV/Vis/NIR absorption spectrum

10 4

Absorbance (A)

Spessartine : 0.00
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Sample: GR 017

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.94 carat
Cutting: Fancy

Color: Red R.I. 1.750
Dimension: 4.86 x 6.78 x 3.19 mm. S.G. 3.860

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =75.59 a*= 35.82 b*= 15.18

% End Member
Almandine: 0.00 Pyrope: 98.36

UV/Vis/NIR absorption spectrum
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Spessartine : 0.00
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Sample: GR 018

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.955 carat

Color: Dark Red R.I. 1.750
Dimension: 4.83 x 6.77 x 2.43 mm. S.G. 3.860
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =46.78 a*=48.13 b*= 75.32

% End Member
Almandine: 0.25 Pyrope: 96.10

UV/Vis/NIR absorption spectrum

10 4
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Spessartine : 0.29
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Sample: GR 019

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.650 carat
Cutting: Fancy

Color:  Purplish Red R.I. 1.750
Dimension: 4.09 x 5.97 x 3.36 mm. S.G. 3.87

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =84.78 a¥= 28.44 b*=-9.15

% End Member

Almandine: 0.00 Pyrope: 97.14 Spessartine : 0.00

UV/Vis/NIR absorption spectrum
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Sample: GR 020

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color: Purple

Dimension: 5.06 x 7.02 x 3.13 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.885
R.l. 1.750
S.G. 3.882

carat

CIE color L* a* b*: L*=99.11 a*= 28.07

% End Member

Almandine: 0.00 Pyrope: 91.57

UV/Vis/NIR absorption spectrum
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Sample: GR 021
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.665 carat
Cutting: Fancy
Color: Pinkish Red R.. 1.750
Dimension: 5.08 x 5.12 x 3.02 mm. S.G. 3.892

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =72.82

% End Member
Almandine: 0.00

UV/Vis/NIR absorption spectrum

5

a*= 36.33

Pyrope: 97.93

b*= 22.48
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Sample: GR 022
Identification: Natural Pyrope
Tradename:  Rhodolite
Shape: Oval Weight: 0.935 carat
Cutting: Fancy
Color: Red R.I. 1.751
Dimension: 4.88 x 6.78 x 3.11 mm. S.G. 3.651
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=74.85 a*=41.82 b*= 75.32

% End Member

Almandine: 0.00 Pyrope: 87.78

UV/Vis/NIR absorption spectrum
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Sample: GR 023
Identification: Natural Pyrope/Almandine Garnet
Tradename:  Rhodolite
Shape: Oval Weight: 1.140 carat
Cutting: Fancy
Color: Red R.I. 1.751
Dimension: 5.16 x 7.15 x 3.27 mm. S.G. 3.811
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=73.46 a*= 36.27 b*= 19.68

% End Member
Almandine: 0.32 Pyrope: 96.44

UV/Vis/NIR absorption spectrum

12

Absorbance (A)

Spessartine : 0.34

I . I ¥ T
400 500 600

Wavelength (nm)

800



Sample: GR024
Identification: Pyrope/ Spessartine
Tradename:
Shape: Pear Weight: 1.77 carat
Cutting: Mixed
Color: Pink RI. 1.751
Dimension: 6.04 x 8.34 4.68 mm. S.G. 383

Optic Character:

Transparency:

Anomalous Double Refraction

Transparent

CIE color L* a* b*:

% End Member
Almandine: 0.00

Pyrope: 88.816

UV/Vis/NIR absorption spectrum

Absarbance (A
»

4.

Spessartine : 7.66
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400
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Sample: GR 025

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.550 carat
Cutting: Fancy

Color:  Purplish Red R.I. 1.752
Dimension: 5.92 x 7.93 x 3.77 mm. S.G. 3.849

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =84.28 a*=40.85 b*= 10.97

% End Member
Almandine: 0.00 Pyrope: 96.97 Spessartine : 0.00

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GR 026
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Oval Weight: 0.58 carat
Cutting: Fancy
Color:  Purplish Red R.I. 1.752
Dimension: 3.98 x 6.06 x 2.74 mm. S.G. 3.85

Optic Character:

Transparency:

Single Refracter

Transparent

CIE color L* a* b*: L*=61.95

% End Member

Almandine: 0.00

Pyrope: 95.34

UV/Vis/NIR absorption spectrum

Absorbance (A)

a*=12.28

b*= -1.43

Spessartine : 1.29
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Sample: GR 027

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.870 carat

Color: Red R.l. 1.752
Dimension: 4.90 x 6.78 x 2.92 mm. S.G. 3.865
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =60.48 a*= 35.82 b*= 26.77

% End Member
Almandine: 2.81 Pyrope: 91.43

UV/Vis/NIR absorption spectrum

10
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Sample:

GR 028

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval Weight: 0.785 carat
Cutting: Fancy
Color: Red R.I. 1.753
Dimension: 4.90 x 6.82 x 2.59 mm. S.G. 3.847
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* = 62.66 a*=37.25 b*= 31.53

% End Member

Almandine: 1.70 Pyrope: 92.79

UV/Vis/NIR absorption spectrum

12
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Spessartine : 0.40

I . I £ I
400 500 600

Wavelength (nm)

700

800



Sample: GR 029
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.550 carat
Cutting: Fancy
Color: Red R.J. 1.753
Dimension: 4.92 x 4.96 x 2.93 mm. S.G. 3.869

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=71.41 a¥= 36.82

% End Member

Almandine: 1.65 Pyrope: 94.25

UV/Vis/NIR absorption spectrum

10
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b*= 23.31
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Sample: GR 030
Identification: Natural Pyrope
Tradename:  Rhodolite
Shape: Oval Weight: 0.855 carat
Cutting: Fancy
Color: Red R.I. 1.753
Dimension: 5.05 x 7.00 x 2.91 mm. S.G. 3882
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=70.41 a*= 33.16 b*= 21.25

% End Member
Almandine: 0.23 Pyrope: 95.91

UV/Vis/NIR absorption spectrum

10

Absorbance (A)

Spessartine : 0.53
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Sample: GR 031

Identification: : Natural Pyrope

Tradename: Rhodolite

Shape: Oval Weight: 0.865 carat
Cutting: Fancy

Color: Red R.. 1.753
Dimension: 4.89 x 6.72 x 2.97 mm. S.G. 3.948
Optic Character:

Transparency: Transparent

CIE color L* a* b*: L* =30.02 a*=24.39 b*= 20.29

% End Member
Almandine: 0.91 Pyrope: 85.58 Spessartine : 0.33

UV/Vis/NIR absorption spectrum
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Sample: GR 032

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.925 carat

Color: Red R.l. 1.754
Dimension: 4.87 x 6.78 x 3.25 mm. S.G. 3.880
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=61.75 a*= 36.05 b*= 22.05

% End Member
Almandine: 0.18 Pyrope: 96.73

UV/Vis/NIR absorption spectrum

10 4
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Spessartine : 0.24
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Sample: GR 033
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Oval Weight: 0.865 carat
Cutting: Fancy
Color: Red R.I. 1.755
Dimension: 4.84 x 6.73 x 3.12 mm. S.G. 3.813

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = a%*=

% End Member
Almandine: 5.95 Pyrope: 86.72

Andradite: 6.66 Grossular: 0.00

UV/Vis/NIR absorption spectrum

12

Absorbance (A)

b*=

Spessartine: 0.56

Uvarovite: 0.11
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Sample: GR 034

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.905 carat

Color: Red R.I. 1.755
Dimension: 4.79 x 6.93 x 3.14 mm. S.G. 3.827
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =67.61 a*= 30.44 b*= 24.44

% End Member
Almandine: 0.00 Pyrope: 95.62

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 0.41
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Sample: GR 035

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Red

Dimension: 4.84 x 4.86 3.00 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.575
R.I. 1.755
S.G. 3.839

carat

CIE color L* a* b*: L* = 68.38 a¥=37.21

% End Member

Almandine: 0.00 Pyrope: 95.64

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 22.43

Spessartine: 0.01
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Sample: GR 036

Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 1.000 carat

Color: Red R.I. 1.755
Dimension: 5.06 x 6.96 x 3.12 mm. S.G. 3.849
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 76.64 a*= 35.09 b*= 13.42

% End Member

Almandine: 6.50 Pyrope: 23.03

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 1.11
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Sample: GR 037
Identification: Natural Pyrope
Tradename:  Rhodolite
Shape: Oval Weight: 0.845 carat
Cutting: Fancy
Color: Red R.I. 1.755
Dimension: 5.00 x 6.82 x 2.76 mm. S.G. 3.851
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 56.67 a*= 28.22 b*= 15.28

% End Member

Almandine: 7.25 Pyrope: 81.50

UV/Vis/NIR absorption spectrum

10 4

Absorbance (A)
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Sample: GR 038
Identification: Natural Pyrope
Tradename:  Rhodolite
Shape: Oval Weight: 0.865 carat
Cutting: Fancy
Color: Red R.I. 1.755
Dimension: 4.97 x 6.92 x 2.64 mm. S.G. 3.884
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =69.7 a*= 38.43 b*= 25.25

% End Member

Almandine: 2.02 Pyrope: 93.52

UV/Vis/NIR absorption spectrum

12 4

Absorbance (A)

Spessartine : 0.31
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Sample: GR 039
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape:  Cushion Weight: 1.105 carat
Cutting: Mixed
Color:  Purplish Red R.I. 1.756
Dimension: 5.08 x 7.20 x 3.22 mm. S.G. 384

Optic Character:

Transparency: Transparent

Anomalous Double Refraction

CIE color L* a* b*: L*=73.11

% End Member
Almandine: 2.53
Andradite: 12.20

UV/Vis/NIR absorption spectrum

a¥=42.68

Pyrope: 84.28

b*= 27.27
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Sample: GR 040

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 0.935 carat

Color:  Purplish Red R.I. 1.756
Dimension: 5.01 x 9.67 x 2.94 mm. S.G. 3.848
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* = a*= b*=

% End Member
Almandine: 7.93 Pyrope: 82.06
Andradite: 9.30 Grossular: 0.00

UV/Vis/NIR absorption spectrum

12

Absorbance (A)

Spessartine: 0.64
Uvarovite: 0.07
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Sample: GR 041

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval Weight: 0.880 carat
Cutting: Mixed

Color:  Purplish Red R.I. 1.756
Dimension: 4.86 x 6.35 x 3.10 mm. S.G. 3.86

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =82.75 a*= 34.05 b*=-4.74

% End Member

Almandine:7.75 Pyrope: 85.79 Spessartine : 1.55

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GR 042

Identification: Natural Pyrope

Tradename: Rhodolite

Shape: Oval
Cutting: Fancy

Weight: 1.085 carat

Color: Purplish Red R.. 1.756
Dimension: 4.99 x 7.05 x 3.45 mm. S.G. 3.862
Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =32.86 a*=24.29 b*= 13.98

% End Member
Almandine: 0.00 Pyrope: 96.20

UV/Vis/NIR absorption spectrum
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Sample: GR 043
Identification: Natural Pyrope
Tradename:  Rhodolite
Shape: Oval Weight: 0.86 carat
Cutting: Fancy
Color: Red R.I. 1.757
Dimension: 4.76 x 6.86 x 2.94 mm. S.G. 3.857
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=70.77 a*= 32.67 b*= 20.18

% End Member

Almandine: 1.49 Pyrope: 91.24

UV/Vis/NIR absorption spectrum

10 4
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Spessartine : 0.93
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Sample: GR 044

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round Weight: 0.685 carat
Cutting: Fancy

Color: Red R.. 1.758
Dimension:  5.05 x 5.09 x 3.29 mm. S.G. 3.873

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L*a*b*: [*= 6852 a*= 3548 b*= 26.04

% End Member
Almandine: 0.38 Pyrope: 97.16

UV/Vis/NIR absorption spectrum

5

Absorbance (A)
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Sample: GR 045
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.615 carat
Cutting: Fancy
Color: Red R.. 1.758
Dimension: 4.98 x 5.00 x 3.15 mm. S.G. 3.89
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6225 a*= 40.70 b*= 3859

% End Member
Almandine: 4.69 Pyrope: 89.54

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 0.65

T T T T T T T
400 500 600 700

Wavelength (nm)

800



Sample: GR 046

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.595 carat
Cutting: Fancy

Color: Red R.. 1.759
Dimension: 6.07 x 8.03 x 3.81 mm. S.G. 3.793

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =55.47 a*=36.43 b*= 20.79

% End Member
Almandine: 5.73 Pyrope: 0.00 Spessartine: 0.009

UV/Vis/NIR absorption spectrum

Absorbance (A)

T T T T T T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 047

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.420 carat
Cutting: Fancy

Color: Red R.. 1.759
Dimension: 5.92 x 7.84 x 3.66 mm. S.G. 3.829

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =62.43 a*=42.93 b*= 35.02

% End Member
Almandine: 3.77 Pyrope: 89.30 Spessartine: 1.11

UV/Vis/NIR absorption spectrum

Absorbance (A)

T T T T T T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 048

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: carat
Cutting: Fancy
Color:  Purplish Red R.I. 1.759
Dimension: S.G. 3.85
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6252 a*= 2445 b*= -3.88

% End Member
Almandine: 9.85 Pyrope: 88.54

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 0.43

I T T T I
400 500 600

Wavelength (nm)

700

800



Sample: GR 049
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.670 carat
Cutting: Fancy
Color: Red R.. 1.759
Dimension: 5.01 x 5.09 x 3.30 mm. S.G. 3.893

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =69.48

% End Member
Almandine: 0.00

UV/Vis/NIR absorption spectrum

5

a*= 38.94

Pyrope: 97.93

b*=24.51
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L ] "
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Sample: GR 050

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 6.11 x 7.72 x 4.32 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.710
RI 1.759
SG. 391

carat

CIE color L* a* b*: L*=79.53 a*= 45.40

% End Member
Almandine: 5.21 Pyrope: 90.28

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=

-1.52

Spessartine : 1.15

I T T T I
400 500 600
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Sample: GR 051
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.560 carat
Cutting: Fancy
Color: Red R.. 1.759
Dimension: 4.98 x 5.01 x 2.65 mm. S.G. 3.929

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 76.56

% End Member
Almandine: 3.77

UV/Vis/NIR absorption spectrum

5

a*= 39.04

Pyrope: 89.40

b*= 25.38

Absorbance (A)
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Sample: GR 052
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Octagon Weight: 1.090 carat
Cutting: Step
Color:  Purplish Red R.I. 1.760
Dimension: 5.33 x 5.51 x 4.06 mm. S.G. 3.86

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =68.41 a¥= 38.31

% End Member
Almandine: 8.46 Pyrope: 85.67

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=-3.50

Spessartine : -3.50

T T T T T
400 500 600
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Sample: GR 053
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Oval Weight: 1.850 carat
Cutting: Mixed
Color:  Purplish Red R.I. 1.760
Dimension: 6.35x 8.43 x 3.75 mm. S.G. 3.89

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 62.56 a*= 3551

% End Member

Almandine: 9.85 Pyrope: 85.82

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 6.41

Spessartine : 0.43

T T T T T
500 600

Wavelength (nm)

700 800



Sample: GR 054
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.515 carat
Cutting: Fancy
Color: Red R.I. 1.761
Dimension: 4.92 x 4.94 x 2.65 mm. S.G. 3.818

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =72.46

% End Member
Almandine: 16.18

UV/Vis/NIR absorption spectrum

5

a¥= 32.64

Pyrope: 73.94

b*= 22.65

Absorbance (A)
N
] "

400 500 600

Wavelength (nm)

700

800

Spessartine : 0.09




Sample: GR 055

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 5.04 x 7.21 x 3.52 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight:  1.110
RI 1.761
SG. 385

carat

CIE color L* a* b*: L* = 66.40 a¥= 31.96

% End Member
Almandine: 8.16 Pyrope: 81.97

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 2.75

Spessartine : 5.32

I T T T I
400 500 600
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Sample: GR 056

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 5.07 x 6.92 x 2.99 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.90
R.I. 1.761
S.G. 3.86

carat

CIE color L* a* b*: L* =79.55 a¥= 24.63

% End Member
Almandine: 4.11 Pyrope: 77.16

UV/Vis/NIR absorption spectrum

5 e

Absorbance (A)

b*= 2.07

Spessartine : 10.38

I T T T I
400 500 600
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Sample: GR 057

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color: Dark Red

Dimension: 6.13 x 7.95 x 4.32 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight:  1.770
RI 1.761
S.G. 3.862

carat

CIE color L* a* b*: L* = 54.10 a¥= 4372

% End Member

Almandine: 14.89 Pyrope: 73.49

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 29.97

Spessartine: 1.54

I T T T I
400 500 600
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800



Sample: GR 058

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Red

Dimension: 4.96 x 4.97 x 3.03 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.590
R.l. 1.761
S.G. 3.939

carat

CIE color L* a* b*: L*=72.19 a*= 39.50

% End Member
Almandine: 17.57 Pyrope: 69.68

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 28.14

Spessartine: 1.22

T T T T T
400 500 600

Wavelength (nm)
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Sample: GR 059

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round Weight: 0.605 carat
Cutting: Fancy

Color: Red R.I. 1.761
Dimension: 4.93 x 4.95 x 3.09 mm. S.G. 394

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 66.57 a*= 40.58 b*= 28.20

% End Member
Almandine: 9.96 Pyrope: 85.69 Spessartine: 1.21

UV/Vis/NIR absorption spectrum

Absorbance (A)

I T T T I T T T 1
400 500 600 700 800
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Sample: GR 060

Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape:  Pear Weight: 0.705 carat
Cutting: Mixed
Color:  Purplish Red Rl 1.762
Dimension:  3.89 x 6.65 x 3.33 mm. S.G. 3381
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =60.16 a*= 34.27 b*= 255

% End Member

Almandine: 9.05 Pyrope: 86.13 Spessartine : 0.26

UV/Vis/NIR absorption spectrum

Absorbance (A)

I T T T I T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 061

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval Weight: 0.790 carat
Cutting: Mixed

Color:  Purplish Red Rl 1.762
Dimension: 4.68 x 6.00 x 3.05 mm. S.G. 3.87

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =63.70 a*=34.12 b*= 15.41

% End Member

Almandine: 12.46 Pyrope: 83.63 Spessartine : 0.30

UV/Vis/NIR absorption spectrum

Absorbance (A)

T T T T T T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 062

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Red

Dimension: 5.02 x 5.03 x 2.79 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.570
Rl. 1.762
S.G. 3.894

carat

CIE color L* a* b*: L*=61.79 a*= 40.00

% End Member
Almandine: 6.32 Pyrope: 83.36

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 36.64

Spessartine: 0.76

T T T T T
400 500 600

Wavelength (nm)
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Sample: GR 063

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color: Purple

Dimension: 5.01 x 6.99 x 3.60 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.070
RIl. 1.762
S.G. 3916

carat

CIE color L* a* b*: L* = 89.06 a¥= 38.41

% End Member
Almandine: 12.82 Pyrope: 82.34

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=-10.21

Spessartine: 0.33

T T T T T
400 500 600

Wavelength (nm)
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800



Sample: GR 064

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Red

Dimension: 4.98 x 5.01 x 3.27 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.680
R.l. 1.762
S.G. 3.98

carat

CIE color L* a* b*: L*=55.22 a¥= 4258

% End Member

Almandine: 6.64 Pyrope: 89.59

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 33.13

Spessartine: 2.44

T T T T T
400 500 600
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Sample: GR 065

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round
Cutting: Fancy
Color: Red

Dimension: 5.11 x 5.13 x 3.38 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.715
Rl. 1.763
S.G. 3934

carat

CIE color L* a* b*: L* = 68.51 a¥= 39.62

% End Member

Almandine: 10.13 Pyrope: 74.02

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 27.94

Spessartine: 0.71
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Sample: GR 066

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 4.14 x 4.61 x 2.52 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.415 carat

RI. 1.763
S.G. 3.96

CIE color L* a* b*: L* =67.85 a¥= 28.96

% End Member
Almandine: 13.49 Pyrope: 82.86

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=7.90

Spessartine : 0.25

T T T T T
400 500 600
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Sample: GR 067
Identification: Natural Pyrope Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.560 carat
Cutting: Fancy
Color: Purplish Red RI. 1.763
Dimension:  5.00 x 5.01 x 2.58 mm. S.G. 4.007

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=71.92 a*=35.73 b*= 29.35

% End Member
Almandine: 16.87 Pyrope: 69.56

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine: 1.55

T T T T T T T
400 500 600 700
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Sample: GR 068

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.671
Cutting: Fancy

Color: Purplish Red R.I. 1.764
Dimension: 5.93 x 7.90 x 4.08 mm. S.G. 3.82

Optic Character: Anomalous Double Refraction

Transparency: Transparent

carat

CIE color L* a* b*: L* =60.61 a*= 48.89 b*= 23.30

% End Member
Almandine: 13.59 Pyrope: 81.37 Spessartine: 1.33

UV/Vis/NIR absorption spectrum

Absorbance (A)

T T T T T T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 069

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.760
Cutting: Fancy

Color: Red R.I. 1.764
Dimension: 6.17 x 8.03 x 3.96 mm. S.G. 3.881

Optic Character: Anomalous Double Refraction

Transparency: Transparent

carat

CIE color L* a* b*: L* =62.52 a*=44.17 b*= 30.76

% End Member
Almandine: 17.78 Pyrope: 70.20 Spessartine: 1.50

UV/Vis/NIR absorption spectrum

Absorbance (A)

T T T T T T T T 1
400 500 600 700 800

Wavelength (nm)



Sample: GR 070

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Purplish Red

Dimension:  5.05 x 5.05 x 2.82 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.595
R.l. 1.764
S.G. 392

carat

CIE color L* a* b*: L* = 64.27 a*= 37.75

% End Member

Almandine: 16.01 Pyrope: 71.70

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 34.17

Spessartine: 1.78

T T T T T
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Sample: GR 071

Identification: Natural Pyrope Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 5.77 x 7.62 x 3.21 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.320
R.I. 1.765
S.G. 39105

carat

CIE color L* a* b*: L* = 62.46 a*= 4247

% End Member

Almandine: 20.88 Pyrope: 66.85

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 21.03

Spessartine: 1.76
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Sample: GR 072

Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.630 carat
Cutting: Fancy
Color: Red R.I. 1.765
Dimension: 5.04 x 5.10 x 3.10 mm. S.G. 3.936
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L*=70.47 a*= 38.81 b*= 22.46

% End Member

Almandine: 20.46 Pyrope: 67.54 Spessartine : 1.10

UV/Vis/NIR absorption spectrum

Absorbance (A)

I T T T I T T T 1
400 500 600 700 800
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Sample: GR 073
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.675 carat
Cutting: Fancy
Color: Red RI. 1.766
Dimension: 5.11 x 5.14 x 3.20 mm. S.G. 3.95

Optic Character:

Transparency:

Transparent

Anomalous Double Refraction

CIE color L* a* b*:

L* = 61.00

% End Member

Almandine: 14.33

UV/Vis/NIR absorption spectrum

Absorbance (A)

a*=43.50

Pyrope: 74.58

b*= 20.29

Spessartine : 1.04

T T T T T
400 500 600
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Sample: GR 074

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 5.21 x 7.21 x 3.46 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.165
R.I. 1.768
S.G. 3.79

carat

CIE color L* a* b*: L*=71.88 a¥= 39.45

% End Member
Almandine: 18.37 Pyrope: 75.10

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=

-2.18

Spessartine : 1.16
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Sample: GR 075

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Red

Dimension: 5.00 x 5.05 3.18 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 0.665
R.I. 1.768
S.G. 3.90

carat

CIE color L* a* b*: L*=71.88 a¥= 4396

% End Member
Almandine: 14.88 Pyrope: 78.98

UV/Vis/NIR absorption spectrum

a o
1 1

Absorbance (A)

o
1

b*= 26.01

Spessartine : 26.01
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Sample: GR 076

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 5.89 x 7.79 x 3.52 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight:  1.440
RI 1.768
SG. 3.92

carat

CIE color L* a* b*: L* = 59.27 a*= 4544

% End Member
Almandine: 21.16 Pyrope: 67.19

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 33.85

Spessartine : 1.17

T T T T T
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Sample: GR 077

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 5.96 x 7.88 x 3.28 mm.

Optic Character:  Anomalous Double Refraction

Transparency: Transparent

Weight: 1.385
Rl 1.769
S.G. 3.79

carat

CIE color L* a* b*: L* =59.94 a*=43.64

% End Member
Almandine: 15.88 Pyrope: 78.99

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=17.69

Spessartine : 17.69
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Sample: GR 078

Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Round Weight: 0.615 carat
Cutting: Fancy
Color: Red R.I. 1.769
Dimension: 5.01 x 5.02 x 3.04 mm. S.G. 397
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =65.81 a*=39.13 b*= 26.06

% End Member

Almandine: 24.82 Pyrope: 62.09 Spessartine : 1.36

UV/Vis/NIR absorption spectrum

Absorbance (A)

I T T T I T T T 1
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Sample: GR 079
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Oval Weight: 1.365 carat
Cutting: Mixed
Color:  Purplish Red R.I. 1.770
Dimension: 588 x 7.72 x 3.42 mm. S.G. 384

Optic Character:

Transparency:

Transparent

Anomalous Double Refraction

CIE color L* a* b*: L* =57.99

a*= 31.55

% End Member

Almandine: 17.65

Pyrope: 76.00

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=

-2.58

Spessartine : 2.91
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Sample: GR 080

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Heart

Cutting: Fancy

Color:  Orangy Red

Dimension: 6.69 x 6.92 x 3.42 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight:  1.170
RI 1.770
SG. 3.92

carat

CIE color L* a* b*: L* =61.27 a*=49.28

% End Member
Almandine: 28.64 Pyrope: 58.94

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 44.31

Spessartine: 1.52
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Sample: GR 081

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 5.98 x 7.90 x 3.89 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.640
R.I. 1.770
S.G. 394

carat

CIE color L* a* b*: L* =5352 a¥= 39.27

% End Member
Almandine: 22.96 Pyrope: 70.28

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 9.48

Spessartine : 1.23
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Sample: GR 082

Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Oval Weight: 0.805 carat
Cutting: Fancy
Color:  Purplish Red R.I. 1.770
Dimension: 4.83 x 6.83 x 2.97 mm. S.G. 398
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =81.16 a*= 39.03 b*=-12.72

% End Member

Almandine: 18.08 Pyrope: 80.76 Spessartine : 0.29

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GR 083

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 6.06 x 7.95 x 3.46 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.535
RI. 1.772
S.G. 4.00

carat

CIE color L* a* b*: L* =50.82 a*= 54.84

% End Member

Almandine: 23.26 Pyrope: 69.07

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*= 39.46

Spessartine : 39.46
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Sample: GR 084

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Round Weight: 1.25 carat
Cutting: Mixed
Color: Red RI. 1.773
Dimension:  6.19 x 6.14 x 3.72 mm. S.G. 3.970
Optic Character:  Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L*=3221 a*= 38.23 b*= 34.26

% End Member
Almandine: 29.53 Pyrope: 59.59

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 1.65
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Sample: GR 085

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Mixed

Color:  Purplish Red

Dimension: 4.93 x 6.76 x 3.48 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.065
RI. 1.778
S.G. 392

carat

CIE color L* a* b*: L*=76.78 a*= 40.86

% End Member
Almandine: 14.59 Pyrope: 76.98

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=2.02

Spessartine : 2.02
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Sample: GR 086
Identification: Natural Pyrope/Almandine Garnet
Tradename: -
Shape:  Cushion Weight: 5.77 carat
Cutting: Mixed
Color:  very Dark Red RI. 1.779
Dimension:  9.80 x 11.19 x 4.85 mm. S.G. 3.998
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =10.02 a¥= 2154 b*= 13.1

% End Member

Almandine: 32.16 Pyrope: 54.12

UV/Vis/NIR absorption spectrum
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Sample: GR 087

Identification: Natural Pyrope/Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 3.66 carat
Cutting: Mixed
Color:  very Dark Red R.I. 1.780
Dimension: 8.19 x 10.60 x 4.30 mm. S.G. 3.968
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =10.58 a*= 26.19 b*=11.96

% End Member

Almandine: 36.45 Pyrope: 48.85 Spessartine: 2.92

UV/Vis/NIR absorption spectrum
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Sample: GR 088

Identification: Natural Pyrope/Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 4.17 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.780
Dimension:  8.76 x 10.54 x 4.76 mm. S.G. 3975
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=8.24 a*= 13.66 b*= 5.28

% End Member
Almandine: 34.77 Pyrope: 44.92

UV/Vis/NIR absorption spectrum
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Sample: GR 089

Identification: Natural Pyrope/Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 3.840 carat
Cutting: Mixed
Color:  Very Dark Red RI. 1.78
Dimension: 8.72 x 11.01 x 4.07 mm. S.G. 3.993
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: [* =221 a¥=2.17 b*= 1.49

% End Member
Almandine: 35.29 Pyrope: 44.92

UV/Vis/NIR absorption spectrum
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Spessartine: 2.17
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Sample: GR 090

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Taper Weight: 1.585 carat
Cutting: Step

Color: Red R.I. 1.780
Dimension:  4.71 x 8.52 x 3.50 mm. S.G. 4.039

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L*=23.14 a*=16.95 b*=9.42

% End Member

Almandine: 36.66 Pyrope: 43.21 Spessartine : 4.87

UV/Vis/NIR absorption spectrum
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Sample: GR 091

Identification: Natural Pyrope/Almandine Garnet

Tradename: -
Shape:  Pear Weight: 4.60 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.781
Dimension: 9.20 x 12.81 x 4.77 mm. S.G. 3.99
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=6.93 a¥=9.2 b*= 1.47

% End Member

Almandine: 35.85 Pyrope: 43.14 Spessartine: 2.33

UV/Vis/NIR absorption spectrum
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Sample: GR 092
Identification: Natural Pyrope — Almandine Garnet
Tradename: -
Shape:  Cushion Weight: 4.43 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.781
Dimension: 9.18 x 11.19 x 4.51 mm. S.G. 4.008
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 6.27 a*= 1.77 b*= 8.87

% End Member
Almandine: 36.51 Pyrope: 41.06
Andradite: 10.12 Grossular: 10.48

UV/Vis/NIR absorption spectrum
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Absorbance (A)

Sample: GR 093

Identification: Natural Pyrope/Almandine Garnet

Tradename: -

Shape:  Cushion Weight: 5.085 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.781
Dimension: 8.81 x 12.10 x 4.82 mm. S.G. 4.020
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* = a*= b*=

% End Member
Almandine: 36.38 Pyrope: 48.06
Andradite: 11.48 Grossular: 0.50

UV/Vis/NIR absorption spectrum

Spessartine: 3.46
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Sample: GR 094

Identification: Natural Pyrope/Alamandine Garnet

Tradename: -
Shape:  Pear Weight: 4.02 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.782
Dimension: 8.85 x 11.57 x 5.12 mm. S.G. 3972
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=3.03 a*=1.73 b*=0.72

% End Member
Almandine: 35.09 Pyrope: 42.62

UV/Vis/NIR absorption spectrum
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Sample: GR 095

Identification: Natural Pyrope — Almandine Garnet

Tradename: -

Shape:  Cushion

Cutting: Mixed

Color:  Very Dark Red

Dimension: 11.98 x 14.94 x 6.06 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 10.39

RI. 1.782
S.G. 3.983

carat

CIE color L* a* b*: L* =327 a*= 8.6

% End Member
Almandine: 38.29 Pyrope: 42.48
Andradite: 10.15 Grossular: 6.45

UV/Vis/NIR absorption spectrum

Absorbance (A)

b*=-0.29

Spessartine: 2.56
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Sample: GR 096
Identification: Natural Pyrope/Almandine Garnet
Tradename: -
Shape:  Cushion Weight: 4.73 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.782
Dimension: 9.23 x 11.66 x 4.54 mm. S.G. 3991
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =4.16 a*= 6.36 b*= 2.64

% End Member

Almandine: 36.90 Pyrope: 44.41

UV/Vis/NIR absorption spectrum
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Sample: GR 097

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 3.29 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.782
Dimension: 7.90 x 10.28 x 4.13 mm. S.G. 3.992
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=4.53 a*=8.71 b*= 1.14

% End Member
Almandine: 37.12 Pyrope: 39.59

UV/Vis/NIR absorption spectrum
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Spessartine: 2.23
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Sample: GR 098

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 3.69 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.782
Dimension: 8.14 x 12.63 x 4.51 mm. S.G. 4.019
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=4.53 a*=8.71 b*= 1.14

% End Member
Almandine: 36.30 Pyrope: 41.32
Andradite: 12.57 Grossular: 6.69

UV/Vis/NIR absorption spectrum
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Sample: GR 099

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 2975 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.782
Dimension:  7.76 x 9.92 x 3.92 mm. S.G. 4.019
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 6.69 a*=9.81 b*=5.43

% End Member
Almandine: 35.79 Pyrope: 42.75
Andradite: 11.75 Grossular: 7.17

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine: 2.48
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Sample: GR 100

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 5.55 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.783
Dimension:  9.29 x 12.01 x 5.27 mm. S.G. 3.984
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*=4.76 a*=5.59 b*= 2.35

% End Member
Almandine: 37.92 Pyrope: 42.42
Andradite: 10.10 Grossular: 6.48

UV/Vis/NIR absorption spectrum
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Sample: GR 101

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 3.365 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.783
Dimension: 8.12 x 11.06 x 3.61 mm. S.G. 3.985
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =4.57 a*=13.69 b*=-0.81

% End Member
Almandine: 38.29 Pyrope: 42.48

UV/Vis/NIR absorption spectrum
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Sample: GR 102

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 4.44 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.785
Dimension: 8.78 x 11.17 x 4.60 mm. S.G. 3.963
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =575 a*=14.9 b*= 4.3

% End Member
Almandine: 38.33 Pyrope: 40.75

UV/Vis/NIR absorption spectrum
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Spessartine: 2.73
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Sample: GR 103

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 4.56 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.785
Dimension: 9.23 x 11.22 x 4.64 mm. S.G. 3.996
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =3.55 a*=6.04 b*=1.03

% End Member
Almandine: 38.78 Pyrope: 39.29

UV/Vis/NIR absorption spectrum
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Sample: GR 104

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape: Round Weight: 3.75 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.785
Dimension:  9.05 x 9.08 x 5.14 mm. S.G. 4.006
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =598 a*=20.11 b*= 3.67

% End Member
Almandine: 38.58 Pyrope: 44.67
Andradite: 10.46 Grossular: 1.89

UV/Vis/NIR absorption spectrum
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Spessartine: 4.35
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Sample: GR 105

Identification: Natural Pyrape — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 3.21 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.785
Dimension:  7.48 x 10.25 x 4.73 mm. S.G. 4.006
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: [*=7 a*=13.44 b*= 4.5

% End Member
Almandine: 38.36 Pyrope: 44.16

UV/Vis/NIR absorption spectrum
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Sample: GR 106

Identification: Natural Pyrope — Almandine Garnet

Tradename: -
Shape:  Cushion Weight: 4.11 carat
Cutting: Mixed
Color:  Very Dark Red R.I. 1.786
Dimension: 8.87 x 11.22 x 4.07 mm. S.G. 4.031
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* =587 a*=17.56 b*=0.21

% End Member
Almandine: 40.18 Pyrope: 41.75
Andradite: 9.16

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine: 3.72
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Sample: GR107

Identification: Natural Almandine - Pyrope Garnet

Tradename: Rhodolite

Shape: Heart Weight: 1.105 carat
Cutting: Mixed
Color:  Purplish Red R.I. 1.779
Dimension:  6.25 x 5.69 x 3.47 mm. S.G. 4.169
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =55.48 a*= 48.08 b*= 20.16

% End Member
Almandine: 54.97 Pyrope: 43.21

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 0.47
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Sample: GR 108

Identification: Almandine/Pyrope/Spessartine Garnet

Tradename: Rhodolite

Shape:  Pear Weight: 0.70 carat
Cutting: Fancy
Color:  Purplish Red R.I. OL
Dimension: S.G. 393
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6553 a*= 4498 b*= -353

% End Member
Almandine: 55.46 Pyrope: 22.72

UV/Vis/NIR absorption spectrum

Absorbance (A)

Spessartine : 18.71
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Sample: GR 109
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Oval Weight: 1.105 carat
Cutting: Fancy
Color:  Dark Purplish Red R.I. OL
Dimension: 5.09 x 7.02 x 3.23 mm. S.G. 4.007

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 60.25 a*=45.16

% End Member
Almandine: 35.78 Pyrope: 60.83

UV/Vis/NIR absorption spectrum
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Sample: GR 110
Identification: Natural Pyrope/Almandine Garnet
Tradename: Rhodolite
Shape: Oval Weight: 1.005 carat
Cutting: Fancy
Color:  Purplish Red R.l. OL
Dimension: 4.88 x 6.89 x 3.20 mm. S.G. 4.025

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* =70.45 a¥= 43.68

% End Member
Almandine: 32.06 Pyrope: 65.85

UV/Vis/NIR absorption spectrum
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Sample: GR 111

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Round

Cutting: Fancy

Color: Red

Dimension: 4.98 x 5.03 x 2.94 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.595
RI. OL
S.G. 4.034

carat

CIE color L* a* b*: L* =62.32 a¥=42.69

% End Member
Almandine: 30.98 Pyrope: 62.86

UV/Vis/NIR absorption spectrum
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Sample: GR 112

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 5.03 x 6.99 x 2.90 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.995
RI. OL
S.G. 4.075

carat

CIE color L* a* b*: L*=67.57 a¥=43.18

% End Member
Almandine: 37.00 Pyrope: 60.28

UV/Vis/NIR absorption spectrum

N )
1 1

Absorbance (A)

-
1

b*=-8.42

Spessartine: 1.17

T T T
400 500 600 700
Wavelength (nm)

800



Sample: GR 113

Identification: Natural Pyrope - Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Reddish Purple

Dimension: 5.18 x 7.13 x 3.72 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 1.340
R.I. OL
S.G. 4.090

carat

CIE color L* a* b*: L* =61.34 a*=48.17

% End Member
Almandine: 45.96 Pyrope: 51.73

UV/Vis/NIR absorption spectrum
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Sample: GR 114

Identification: Natural Pyrope/Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Purplish Red

Dimension: 4.98 x 6.83 x 2.87 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.930
RI. OL
S.G. 4.093

carat

CIE color L* a* b*: L*=71.35 a*=45.16

% End Member
Almandine: 39.85 Pyrope: 55.66

UV/Vis/NIR absorption spectrum
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Sample: GR 115

Identification: Natural Pyrope - Almandine Garnet

Tradename: Rhodolite

Shape: Oval

Cutting: Fancy

Color:  Slightly Reddish Purple

Dimension: 5.08 x 7.06 x 2.81 mm.

Optic Character: Anomalous Double Refraction

Transparency: Transparent

Weight: 0.980
RI. OL
S.G. 4.125

carat

CIE color L* a* b*: L* = 60.81 a*=43.20

% End Member
Almandine: 47.38 Pyrope: 45.79

UV/Vis/NIR absorption spectrum
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Sample: GR 116

Identification: Natural Almandine - Pyrope Garnet

Tradename: Rhodolite

Shape: Heart Weight: 0.89 carat
Cutting: Mixed
Color:  Purplish Red R.I. OL (>1.81)
Dimension:  6.19 x 6.14 x 3.72 mm. S.G. 4.140
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =62.49 a*= 52.07 b*=-14.67

% End Member
Almandine: 56.19 Pyrope: 41.00

UV/Vis/NIR absorption spectrum
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Sample: GR 117

Identification: Natural Almandine-Pyrope Garnet

Tradename: Rhodolite

Shape: Oval Weight: 1.685 carat
Cutting: Mixed
Color:  Purplish Red R.I. OL>1.81
Dimension:  6.75 x 7.83 x 4.05 mm. S.G. 4141
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L* =25.27 a*= 36.07 b*=-9.73

% End Member
Almandine: 55.44 Pyrope: 43.11 Spessartine : 0.33

UV/Vis/NIR absorption spectrum
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