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2.1 nqufjiieades

wslunsznanisiumeglussuundnuuuaiuunuyin (Isometric system) Wosunan
afuiinufie dodecahedron wag trapezohedron d@dumesudug wuesuin diulug
WU duna 1ena wdes 1Beq i 133 (colorless) fiAnarudassumg (Specific Gravity:
S.G.) 581319 3.60 - 4.20 ANGv LM (Refractive Index: R.L) 587319 1.74 - 1.89 A
Ags I LazARedR U AsuuUadlunussdusenay

n15iue (Garnet) L‘f]ungam' (Group) finsngosoanifuusziny (Species) wag
¥ila (variety) nsiuniilassadnsiidudon (5U 2.1) flosoufiunuiifulivarsloseu fgns
\ALl A AsB,(SiO,); 1ng

A faeuniswed larauduanlessu taun Ca?t Mg?* Fe?* 3o Mn?*

B Aafuniavad lnsiauduanlasay tawn AR Fe®* uie Cr3t

@ silicon
@ oxygen

O & cation
O A cation

©1998 Encyclopaedia Britannica, Inc.

gﬂﬁ 2.1 Tasead1an13iun (f1u7: https:/britannica.com, 2016)



mitundldudyuduuseoniu 2 ngu mussruszneu (11319 2.1) fe nsadlud

(Pyralspite) wazeunsulas (Ugrandite) Al

M1319 2.1 gaaiAduaanTsiun

Insadlud (Pyralspite) gunsulad (Ugrandite)
FLYUS A Aip Mg Fe | iusida B Ao AL | AUuiie A A9 Ca ALUS B Ao Al Fe
%39 Mn s Cr
Inlsy Mg;ALL(SiO,); nsoaganlsd CasAlL(SiOy);
(Pyrope) (Grossularite)
LOALNUAY Fe;AL(SiOy); waUASILAR CasFe,(SiOy,);
(Almandine) (Andradite)
aaynsiu Mn;AL(SIO,)s RIS CasCry(Si0y)s
(Spessartine) (Uvarovite)

1. Pyralspite ﬁamﬂummjmﬁﬁ%mm B Ao Al file A g Mg Fe?* %30 Mn?*
wuepanidu end member 3 ¥fla louA Pyrope Almandine uag Spessartine
W5 (Pyrope) MgsAL(Si0,)s usiunanssonany Ca?* uay Fe?* Uuagsg 14
uAANLNaUAT (dark red to near black) lUsdla S.G. = 3.78
woAKUUAY (Almandine) FesAlL(SiO,); 0198 Fe?* Wruunuil Al uay
Mg eraudunuit Fe?t I8 fdunady unsouthana Wsdla 5.6. = 3.84
AldesAu (Spessartine) MnsAlL(SiO,); @dUaULNADY DIAUDULAY
Aa1e AU Hessonite 1Ussla S.G. = 4.05
2. Ugrandite o $iumussLandisnunis A fia Ca2* sdunia B fio ALY Fe®* nio
Crituuseanidu endmember 3 ¥fia lowA Grossularite Andradite wag Uvarovite

v a A A 174

niaaega'fl'iﬁ (Grossularite) CasAl,(SiO4)s %ﬁmﬁlﬂuaiymm GIYGRNEGE
Zuouuna A du-thnna 138091 Hessonite A1Te7an 138091 Tsavorite A1 S.G. = 3.61

wouns1lad (Andradite) CasFe,(SiOL); Wunisiunfinuuin famdes
Bua thena i Asadusaudidifen faderenndes Sonin fuunesd (Demantoid)
JdWeagn Useneaatawmes S.G. = 3.85

83115136 (Uvarovite) CasCr,(Si0,), Adideusnn Usenied unlinee

nwu lunaindgud Wesanflvuiaan 1Jesieen S.G. = 3.7 - 3.8
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Almandine \Jufefignistuainmsauaasresiiomisng funnidedddvom i
f991 Alabanda Fadsnniu 400 Teean Westhiuiistnluduilosausnarsoamaieslu
Quartz wag Garnet (3MN91UdEuYa4 theophrastos iile 315 neunsandnsy) Tedu q
IdSenueauuuiu (Alamadine) Aa woauuulayi (Almandite) laisavia n15ium (Oriental
garnet) Afflsnaung Aunaduuaziusdla Bondn wealuuuiy g‘ﬁ (Alabandine ruby)

aUARTUN1SANAULAIYDY Almandine UTgnaumgdnIIaanaunan 3 919 seoy

30 wiluins Tuydvieynaudnansd 576 wluwns wag 2 ¥en1sganauluyedidedn

9 Y

a0 A a

526 uay 505 Uilung uazfivnsnisganaudeu 9 lusisdduidumia 617 uilung uas
Tuga@fing 462 uluiuns WAZIINUYNNNTAANTUBBU 9 1§80l 476 438 404 393 unly
RS

lun1siindaiaiuesiug (Burgundy) 31nunas Alluvial Tu Tocantins §neglungy
Almandine-Spessartine uagnuasAlsznoundnAe Almandine %awumaamﬂﬁuumﬁ 692
574 503 460 422 398 way 365 ULULIAT
ANPULANLALES

Almandine laipisadydininuasiosndn 1.773 snliudinaitnsizvnisaiun

v

auayu nydeusniifie Almandine fardviiinmuasuinndt 1.78 egalsfnuiuiauvas

o A

91989 MUATIAINEARD 1.75 AINE9T NN 4.313 FaATlaavuansnsluegiu Ui
nswnuiveslessy Wedidalassadmaaiivztlmdiuiilungu pyralspite Afllatana
999 Alamandine 11nNI138LINAU 50 Wasldus azliA1ANaWRINNILAIEAN 3.95 WATI
5¥1%91 Inclusion @nansavinliAiAuaIuzIldsuLUale
Goldmanite LJugegnasuntenaenisdunulag Marcus Isaac Goldman (1881-
1965) ns56l U99AUTZNOUTENINN Grossular — Andradite WUIMLNINTILE @IUITOUNUTN
= Y = ‘:4' P . ° Y a
waalgeuls war LiwRsuansauwnuesgiiiienly Spessartine uag Pyrope vilwiAn
Color-change 1@ d@ruiuipsuidussrusenaundnaylvdidenduiln aufadelteuiinia
& al L4
VERISR IR ATl
Pyrope #atolag Werner Tutl 1803 Tngldarwin3niiutain “ln” fedoliiiuied
uAUOINanY Unld¥i58n31 Ruby WaymIUAI8NUALY 9 11U Arizona Ruby, Bohemian
Ruby, Cupe Ruby wa¥ Elie Ruby @iuasAusenauves variety NTAWAINTAIU-1390UUREY

W3e3antude Rhodolite 9zUsenausmie Pyrope 2 @ukaz Almandine 1 d3u FIHENLITY



wsninudLaseuslaaudn (Rhododendron Red) ag#tussn Macon muwnileves Carolina
USENAANIFOIISN

[ %

Unfinad pyrope 3gdUTU14 Almandine Yuageagralited Ay wazdnnuing

o

I 13

3 [ 4 ! o a L4
99AUTENBUVDY grossular LANTY @31 Chrome pyrope fnagiilasidud vosluiana
! =) v ¢ @ (3 . . . o & va

pyrope 1NN 4 Wesidud vasluiana Uvarovite (knorringite) siatiun e
NNNBAMNLAZ AT TILEIAN YU AEUDNTILANAIIAUY

Pyrope U3gn5 agliifidlag &9 pyrope #uwnd asiluiananainvaieurasdusuin
Tuana Almandine egnafiduddty dawaliiivalaniunispanduves Almandine lu 3 9739
A9 575 527 wag 505 wiluwmas Tuna9lu Fen1sunuivesesflsznau spessartine Hatuld
SRANRGRERAY

Pyrope ﬁ%mwﬂam’Nmﬂ Dora maira Massif 1199z JunnYoILTIDNLY Alps Tulszina
3018 nuawansun1saanaunia1ndi ddauduiusiu Fe?t (daeUsvuna 495, 501-503,
521-524 wag 575-579 WIlwung) waz Mn?* (363-365, 398, 419-422 wag 458-462 unlu
WAs) wansiia OH ag1stmaulu IR alansy 58139 3660 Way 3600 et Fausunautiull
dAguazhifinasenuantdle 9 Auowiula

Crimson Garnet (pyrope-spessartine-Almandine garnet) @uaaiUy AUszn e ddu
wuluusnilisenda Tirr e iueenideuniievesUseimaunugiiy duinisamuieegs
19%931 Crimson Garnet

Blue Garnet (Color change pyrope-spessartine garnet) a1n Bekily Usg i

Y} saaag v & Ao a A Y a o a =

1anan1snRalsLasanludunRy AUty dasduitueuden

Spessartine WUlAlUYI9VD9 Aung FdUULAY FdN FUIMIADUNEDS FUIMIADULAS
dwidewazdvuy Fanasgnludteiuwiliuniduaatuuazinududivesdun

Tasunsestol lul A.a.1832 asainn1sAunululus Spessart Nz Iunnides

= a A ad o« | . .

WitleuoIu1sy Ussinewesul J¥0150nrainany U spessartine, Malaya (Malaia),
Fireball garnet

spessartine UnAudanunsanuusunavesesnlsenou grossular L9 wagldvoainy
sgnuluiana andradite AetunuaudinisnenInkasmaalsuiednvuzinansliiu

| s -

ABUDNTILANANIU FIDE19N1TLUA %aﬂﬁﬂimauagjﬁﬂﬂmﬂlﬁlm ASIUAAALDNING DY
(wNUAT3W) MnEAants NlnuaudRnldlddadu spessartine vie grossular usiaglugag
Y04 pyrope-spessartine Wag pyrope-Almandine @ Malaya garnet @&u 21nu1a17@n1S

U Spsy Waw Py, dau Tuvagiidnidvundnsdilavnsaduduy
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v

Adiinmuasaduingoglugie 1.79-1.81 usiu19iio1uansAIanuILANe19aINT

v oA v

LU FFUDURDY (SPaeGra;AlsPys) naaAanSHARadRnALas 1.77

s nzegi 4.179 (Ineuszanay) Fausazuvasenalimiioudu 1wy unas
Nigeria az @l 4.15-0.22 nasyanimiles Minas Gerais Useinaus18adzogil 4.15 wase
wnds Ramona SguadvlaLily AgllA1uinndn 4.17 wazainuvas Kunene Useinauniileas
087l 4.15-4.22

Malaya (Malaia) Garnet ﬁaﬂﬁﬂimaua&ﬁqﬂmﬁwdw spessartine kag pyrope
Pa9Afideud ddu Fuas-du Ffvuasdvuy Difisauddduuisaduduiinuosdusznoy
spessartine \{undndanuldenn

O 2+

Malaya Garnet 910 Bekily Usginauiaians uananisganfuilduiusiu Fe

(503, 610, 687 nm) waz Mn2* (483 nm) wag Buqfi 430, 459, 525 uag 569 nm

FoI38NN1LUADY 9

Mandarin, Hollandite %58 Kunene Spessartine 31nt#da3isnlu Kunene

aaa v

Uszwe Namibia wuin spessartine fidduaisangnuuiuuiulunsiusndt hollandite we
~ . Yo a i ' i =~ v 1 A o a
%9 Mandarin lasuainudenuinnin dulugnassiianuazotaudinvuinlngazidiui
dwaliiidnvazmilounuenini uaiiungluinuldunfegadngosnanuuenida A
FutinLas Ao 1.80 AuULTRD 7.25
.o @ A Y o ) . Aaa v

Kashmirine tJuaan19n19A1@19%5U spessartine NUAFU-WA3 @ﬂWUIU‘I@UL“U’I
Neelum a4 Kashmis Usgmaunfanu

Colour Change Garnets 1inTulaLiaga1nANUEINITO NI TASHIUANEIAAUN

Y Yy

WANFNNAUABITIIANUY I ARUTDAITENINNYIBINITAANEY NeTUBgTULMAIALTALAS
9971998 uTUTUTI9AMULIATUUI9BE1Y AatulauaslunaIna1TualAsUAIMNEIAAL
& ] Yo a A A a - < aa ) & | =
du nasvaztJulanadung diusedlemsesadudnsiunureaianun @rulurasnlnds
Wuaueaaue1? e dudnnaseddy wsan1ssiuiuYesdinanl 5 NAINARDNTT
Wagudee siglasilisunaginunien tnenaluagsiuduwueniila Color Change 3
Ly YY) a a =1 a A <

ANMUEURUSAUINULAYY TAsTey wuantd wunUideuLazian

Wnraswu Colour change garnets AnUszinANIAN@NS (llakaka Lag Bekily),
Uszimaunugiile (Umba Valley wag Tunduru) hazUsginaasaini (Athiliwewa way

Embilipitiya) 3200990z TunanvauensniLas sage
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Color change garnets wuUatlu 2 ngu @alaevialufe pyrope-spessartine iin1s

=] . = ] & P~ = = %

WUTIYes magnesium 18 manganese kavilsnnsesseuhe LAstileuwnas/v3e LAY L4

89 2 wt% druninulatouninfie pyrope Nlasilenun @3l Cr* > 3 wit% 8nia Color

v Y A g . . . .

change @1u1sanulanefidu pyrope-almandine, spessartine-almandine, spessartine-

grossular-pyrope Wag andradite AaUANANTANIINIEAIN NIUAT waEANWALAIBUEN

294 color change gamet Feldiniiounula Manson and Stockton $1891U3IAN5LUR 217

Wie Madagascar TSUSHaumaniinay dagidounnn weudey (uuasnd) audiadsu

NIOUAY (LE991n incandescent light) wazlUdsuannduiRuau@ey (Lasund) auds daveu
LAY (be997n incandescent light)

Color change gamets JalUAATINTAANAULENEIEADE TN 580 - 560 WlULIAT
wazagalaneniliogsening 665 - 625 wrluwuns way 510 - 470 wrluluns nniuIuiu
wianes azuaninisgandu Fe?* dogluvaeh spessartine wanIN1IgANaU MnZ* dnLau

| I3 Y] 2 o A A 2 en 34 A ¢ a
agalsiniy Anwagn1sgandundniinu Aevienisganduves V¥/Cr idgaaudnans 1
571 U1l ULUAS Naos1nLeNIN 1INz TUeenlodAUTENOU SpseGrssAli,Py,Uv; §19
SPasPy30Gr1sALUVAN; Lansalnasun1saanaugegnluaasusiim JaUsnusnaonus 450
WAV UANEAFIIN warUTIIUN 2 ABAIuA 563-573.5 uluuns Faanflalnase
Color change Garnet (Avuyhuvansaluassaudedidin) Anulaluusiin Voi tianiun
Wandanyi Usginatauen

NsANYINAREIINUMEIMDNININ T TUBBNKATNIANAN ST R UlAAv N ket
581919 1.773 wag 1.763 Larizuinaunnidi 1.81 - 1.748 m1ua1au deiinsAlszneu
spessartine anasulume Tuiuesfedfuiu A1AuaIdINIe 9e58ning 3.98 - 3.89

LAYIEIING 4.1 - 3.784

2.1.1 AENUANINIEATNILAZNIUEIYDINTLUA
s A & [ = 1 [ . = . & A 4 a @

nsunidudnyualanng sgludssian Pyralspite ¥ Pyralspite funaingensiunidu
end member 3 %ila Ao pyrope almandine wag spessartine lagAISUNUNAUTDI Mn?*
Mg?* uag Fe?* Tumuniusves divalent cation lulpssassndniidudouassnisiunauuiin
1 MliAeauuanasiurewssdauiealulassasng AANurLILLY masEinm sauda
A ' .. . = | Ay a o Y s Vo
nsgandauuadluyls visible light Bederasiodme uidutunmsimiualulsemalne3dn
o o« s = Y aa I v s Ao Y a N
fuigeansiundunaduniseniuii Inwu Jagduiinisiuanidenianisamvainyiia (U

'
[ Y a

2.1) MiupyiniuIgvslarsdinmnuuueuAAgIfmIIIem 2.1



ssartine

'-I':'-..‘E}

=)}
[l
=>

Pyrope 'l

to purp
("B

$1319 2.2 ﬂm&mﬁaﬂ/ﬁ\‘lﬂ’]EJ.ﬂ']‘WLLaSVI’]QLL?N VYBINIILUA

12

"Rhodolite” gg»

(purple-red)

Almandine &P
le-red)

("Carpunc

4-rayed stars)

2.2 unulpsnialans end member Uasn5tURUIELAN pyralspite

n15Lue AT AU NTUNY AR TANLIALES
Pyrope 7.5 3.58 g/cm’ 1.714
Almandine 7.5 4.32 g/cm’ 1.830
Spessartine 75 4.19 g/cm’ 1.800
Grossular 7.5 3.59 ¢/cm? 1.734
Andradite 7.5 3.86 g/cm’ 1.887
Uvarovite 75 3.85 g/cm? 1.865

WIENe Bnaudum (2549) aguautAniamenimuasniauasvesnisiunidudgudily

UszLam pyralspite laun

Inlsufigasiafilu MgALSIO); fduwnsnnTlafwaduiniaundainues Wed

dnusgnaulndifssiuueadufu dsudemlsulidiuusenaureaeadufiuluey 1-2 du ae

o g va g o o s Na o & A = a ] ¢
T Umiing (tone) Neauas uazliddu (hue) \ludunwnannuaiu Feaz3enin 1slalas

(thodolite) #4a¥3191NN1WINTN (A1I1 rhodos HUaTT ABNAMANU) ALTRVNINEANUAZN WA

vadlnlsUaeiianulndifssiuseaduiu Fwzluediusig Mg uae Fe MU eaduszneundney

el
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A9 2.3 aUUANINNIYATNLAE LAV pyrope

AUURANIEAINULAZNILES

AN

AU

AN WTUNE

AU URNLALE
ANNIZANBLET (dispersion)
AUETEONTEN

awnasunisganiu

UANY

7.00-75

3.648 - 3.82 (InalAesiuneatiumu)

1.73 - 1.77 Bdlauidsndrazysyana 1.74
0.024

Inert vidly LWUV wag SWUV
Usnguaudaiau Uszanaauenadu
564 way 439 400 - 445 nm wein1ds19 Cr
gy erafiunisgandududuuiy
687

%

a =2 < 3 = ada
m']zmmaﬂgﬂmﬂwauazmaﬂiamu

wag 685 nm TuA AL

woasiufuieglugy Fe,Al(SiO,); Usgnasinlinumes Fe Au Mg 9siinn1sunud

fiu luduusgnausening weadudu - lnlsy lnewinfilidndiuves Fe aandn (Fouumia

a0

woasiuAy) Neawisen “uoadunu” alawsiuinddiuusenoures uoadunu Yuaguayaedl

Ly

(%

dduaanlunna Feutena 59 auwag d@udasiilansunduludanaos

A9 2.4 auUANINNIPATNLAZNINLEIDY almandine

AUURNIYNINLAENILEAS

AN

=

a
[
AT
ANUNIDIINE
AU LA
ANNTEBLEN (dispersion)

N5 DILEAS

awnasunisganiu

AAULAIDILINNALAT TDLAIENLLAN DY

7.00 - 7.5 (InavAsaiulnlsy)

3.74 -3.94
1.76 - 1.82
0.024

Inert 115l LWUV wag SWUV
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AN99 2.5 AUUANIINIEAINLALILAIVDS rhodolite

AUURANIEAINULAZNILES AT
AT 7.00-75
ANANTUNE 3.74 - 3.94
RDVRIVITGR 1.74 - 1.77
AINTEINELES (dispersion) 0.026

ARFTEHNIGR Inert y1alu LWUV wag SWUV

awnasunisganiu -

1 s

nsiuaiidiudsenavegsening nlsy du awaensiy 13un71 118181 “malaia
w38 malaya” fgnsiafivlu (Mg,Mn)sALSIO,); inatenazldlanans dvunondy duuns uay

] a Aa o o A = v
ALY NUUINRUNFDDUNILUN

AT 2.6 AUURANINNIBAINLALNIILEIUDY spessartine LAz malaia

auURNIENINLAS LA Spessatine Malaia

a Fausdduludavies YUWBUHYU FUUAY LAy
ALY 7.00 - 7.5 (ndidsseiulnlsy) | mdes

AUANTUNY 3.90 - 4.20 7.00 - 7.5 (IndiAsafiulnlsy)
fulAniALas 1.79 - 1.81 3.78 - 3.85

ANTLINBLA 0.027 1.744 - 1.780

(dispersion) 0.027

QUECRNIEN Inert slu LWUV uaz SWUV | Inert sislu LWUV wag SWUV

ININYIFNANSUAINUNYIYIUNILANANUFUNUSTLNINAIRV LA LA WAL AN

MIkUU (Hanneman, 1987) wadlladnwadnuduiusyesesdusenaunisaiisiume (U

[

2.3) 1AANUFUNUSITUFUTENINAIANAWT WL AR STRNLYN Lagdves pyrope-

almandine ADANATTIRNALUIAUAILAIAIIURUILUULALFUALTNTUAUAT

AU UUNL ALY

£
= v

YURNILAY
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Pyrope 100 9 10
1 T T 1 ) | 1 T T T T I
1.830 -
1.82( e
1.800 T
= ALMANDINE
dark red
1.76C -
1 .
- PYROPE
. ... |colourless
Refractive '
Index 1.710 | d A i ) A s L 1

1.60 3.70 1.80 3.00  4.00 4.30 4.20 4.30 4.40 Density (g/cm3)

a v o ¢ 1 | | K .
FUN 2.3 n3mAnuauius senIeAIANLBUILLLLAY AN THinAYeY pyrope-almandine

(Hanneman, 1987)

Stockton and Manson (1985) taueszuun1sdawissiavasnisiunlaglyafviin
wikazawnasunsganauLas (UN 2.4) lasiausinaeilinisiunly pyralspite serie $uun

panannulaglgasutdnassalUll

Pyrope R.I. 1.714 - < 1.742
Pyrope — Almandine R.L. 1.742 - < 1.785
Almandine R.L 1.785 - 1.830
Almandine - Spessartine R.L. 1.810 - 1.820
Spessartine R.L. 1.780 - < 1.810
Pyrope - Spessartine R.L 1.742 - 1.780

Fezmunadiinunditiiideoutiuegitu Pyrope — Almandine uaz Pyrope —

Spessartine afaensiaaeuMmeaUnasuNIsganauLawialy
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| votn e —frf s oo o]

;74

SUN 2.4 awnasunisgandunaseinisiundduilesnusenauniuaiiiiaiy
(a) hessonite (grossular) (b) spessartine

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

aw dd %

2.2 UAWTMNYIVD9
nmdunesusulagniiluin N1sTaAIRYTRNLILAY ATAINAI9T NI T waY

awandunisgandunasiy ausaldlunisudaenyiinveanifiunls wiguassaluns

=

wUsuen pyrope — almandine AinTu 1fosa1nnsnnaesrdnilassasranniinanagl
AaanURTmaUY Stockton and Manson (1985) 3sldmsieuiisy Amviiinmnas A
AINAIT NI § wag alAnsuNITAANAuLAY Aau Hanneman (1987) lafnA1A1Y
U o d‘ 1o U = dl a 6 ¥
g wzeenitesanlidfgiisesnenagldlunisuenastianisiuale
lupaifnaseisIaunsavie g1llsdnsiualadiendt nuRe-nseayais nie
GrgeGoy3Sp; Aatlutinduaidsininlunisliares ursludruvesdnianizveenisiusie
sglathunldlunismvenisiualunaianassuazluruziperiuiielininanuaunanisly
ANNINEAERSURITINLIINEN
ANRYTRNLLAEAIANENTUNIZURINS LUATUliA LA lesiuBIAlsENOU
= 4 YY) a o [ 4 Yo 1 Q’{’l [ [ =
wilvaamsiunlagnss Fadndgudliinludeddamaiisuivaansunisgandusaslunis
wenvilanisiue winnuentunisldaansunisganfunadunisuenylinnisiue dusnain
n13n1sius Tn1suanssiunialugag 750-400 wiluuns Nwdeudu llldnisiusnnuiinoe

ARSI BUEIRMEYRIAARTUN TAANTLLES
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ﬁLﬂuwawmmﬂmi@@ﬂﬁumﬂwﬁaﬁﬁLﬁaamﬂm%‘u AUDINITHUAUIUDND AT LU

WaRy Wis1nIesseslaulanzegeis laslen aunsaiinadedneanunla Feaisunyssian
4 1 1 a v W AN Y o 7Ry) 3 I v v 1 a o I~

nsiun dulngunanng dndgualdsdesneumanulrnunsassdiglmanlain danudndu
esaldtayanudugmaingrmansuazinluazion@Teuseianesnisiug auay
wANFAYRIAALTRLA

Tunedgual Jymvesnmislddnianiglunisisennassiunsuidlinunisigrlanla
M3auYeEdeans usatuindeuntmaianliinislvidresuleignedidninasg1en &

Tngdrulnguarvzyausutommznlgsonnasy nnswenaz lidamuraiapfouindu

=

DUNLIANISIUAINANIA Lindi UseinAunuaiile

v ISE=r4 1

Kyaw Soe Moe (2012) Aasigsidiognsiidduoniasoaululasunflasiidunsaudu

v

Aelauasdduainduda Lindi Wunidndudiniduunasves Pyrope-spessartine way

Y

$%
[y

Almandine-spessartine JAMATURNLULAIALS 1.750-1.755 LAZAIAIIUANTNNIL 3.77-

3.83 uazliiSowuasludisgindudunazen auandfvaiiiauasnndediu pyrope-

Y

spessartine wdazuAnAAUANToE1NAIUA wiras Lindi 7k pyrope-spessartine Aou

v & 4 @ & Ny a Al v AW i
RUNU (THTUFTNWILEIFANLAZLEIUNG LAasUAIATURNLRLES 1.756 WagAIAIIN
8293wz 3.85) wuduiduly 3 Airvng wazuIUSANUEUTLE 0 EETs U1eUSIaTiEY
< 1 IS Y [ o a 1oare = aa S
Wiy wazlidnwazidunn 6 wan wenandfamunanuuruilay deunauasiddinig
awnasunisganduiinuaaieiu Malaya garnet (pyrope-spessartine) 31nuANAaN1%
TuaanAI5T9NNILLN (Schmetzer, 2001) FaldnwalgdURUSAUNU Mn?" Fe?* Fe®* way V*

o [

g1 Mid-IR wanetiensaanauiduiusiv Fe?” uagun

awagnsnuannwin

HyeJin Jang-Green (2012) $1891u84 spessartine finuluuszmanddenulely

(%
aa v 1

USunaud bl wuuauluinilomadm NSt UANNULEAILAFLAAIUDILAIDULIN1AIUF D897
udesenddmin 6.66 nesn Falddueuuas IinsrsAduiinumadlaiiuaunnsgiu
(OTL) A1AXERTUNE 4.22 LilTouamsndudunasAIuend Lanin1sanNauLas ALY

1 A

440 Y uuss (Mn?) LLazmsQﬂﬂﬁmﬁﬂﬁaa 71 520 wluuns (Fe?) LATYINITYANAULAY

71 570 615 wag 690 UluAs (Fe?) Falaanesaaiualasalaukuundtie dualansy
A 1 .. [ A IS U 1 a L o 1 I

nsnenaulugia Visible-NIR Lansdnuan1sganaumiouiy wWulhefumumianisganay

279 9 @WUUE 495 unluag 3NN1TRTIAdsuNaiunelunuLaiudnwazAaIuTouilng e
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WaudvIFUNTIENg 9 nsea1evaly wasdunsiaydule d3un13ATIeisag EDXRF wu
Mn Wundn Fe Urunans uay Ca dndos Jufledesizinudoyaaiuansunisgandunas
p3AUsEnoUaLAll Jevilvmsiuinmsiunddusuunsilifie spessartine #9ilnsAUTENOUVDY

o w

almandine agn9fitiydALY

Almandine-spessartine 310 Lindi YssinAunuaiily

Darenius (2008) Ainszhsagamfundduunsdimin 1.35 ne¥n Wsdla dangdl
Fmuas 1.800 AAumsd g 4.17 (U 2.8) Bosuasdunsiiuvadilawmes uazlsiGes
LATILAIRA LA ULAYARUET NAIN spectroscope LLUU&?@I&?%LL&MLé’umsaﬂﬂﬁumq61‘1‘71'
480 uaz 520 uluLung LLazLLammi@mﬂﬁuﬁmwﬁ 460 505 WAy 565 ULULLAT LAZLAA
msamﬁuﬁ 440 wluwns Mnmsinwadiunelunudmiilugee dududug uasidu
nsiasaAule @un153ATIEiRag EDXRF WU Si AL Mn way Fe 1unan wagnu Mg uag
Ca \udiutes dinnslinseiauantinisnienmuazynaad silivsuiinsiued
oy almandine-spessartine FaflosAusenaunes pyrope Wag grossular Wdntloy d@uan
FyivnLatazAANE 9T nzAldTAsndn almandine-spessartine Unfidnties a1n
318971UVBY Stockton and Manson (1985) 5‘5\18’1‘\]LﬁuNaM’l‘\]’lﬂ@QﬁUizﬂaU“U@ﬂ pyrope wag/

[ o

%39 grossular fiflegiintiay

Demantoid tay Topazolite 31NLNAY Antetezambato e'i'iaagjwwmaulmﬁamawim,wﬂ
N1AINENTS

Pezzotta WazAny (2011) AnwiAmantfniedyudl uariunigly wavesddsenay
n1aAfived Demantoid wag Topazolite 31NUNEY Antetezambato Fauunasiiddaums
wile 019 Demantoid Avasaden Wereumhduseu fegns Topazolite Atimasunien
dhanaeumEes uaztna SAAuges g 3.79 -3.90 AddiFnmnnng 1.81 (any
frog1afiFestludiuiu 11 §og19) uansdnuazn LA UURnmgUasy (Anomalous
Double Refraction: ADR) 83AUSZNaUNNLARYEY Demantoid tay Topazolite LATIZMNY
Electron Microprobe (13 o3 Ailailfidosyly) wuindussdusenausening andradite

(Adr) wag grossular (Grs) agﬂu‘lh\‘i AdrgGrss; 819 AdryeGrsy
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d aauauUAnByual wazasAUsEnauAlivaInISiuAnUEIN
Bal¢iunaite warAny (2015) Anwd AavandAniedyunl wagesrusenaulniivaens

13

wadinuen lawa nsiusUdeud (blue color-change garnet) Aliuneyn (demantoid) L5u
Lu (Rainbow Gamet) nsaaganbsluild (colorless grossularite) ddugau uwazddy
(hessonite) az 9170156 (Tsavorite) Wui
I3 = I '3 1
- 99AUYIENBUNINANYBY blue color-change garnet LUUBIAUITENDUNANTEHNING
pyrope Wag spessartine Faduagivuinavedasileuiaziiuseslulasasi
- Rainbow Garnet a3fUsznaumaaiilu andradite Miuansuasazviowdudiansy
NISENLALASTIRD
= L, X Ty A = v
- #7894 demantoid JuegivUsunuvedasillelulasiasie
- 29AUTENRUMNLLALIYEY colorless grossular wuosAUsENaUlialun1SIUn Ao MO
wae Fe,0, Wigantioy
= . X Ty A = = Y
- &ved tsavorite YuegiuUSunavessndauazniuiledlulaseaig

v

- @dusouven grossular TuegiuUsinaeunintulasasng

v

- @duves hessonite TuagiuUsinaamusnfawazmintulasasng



3.1. 769

Uil 3 25aHUN1I5IY

Aog19aMSuRNgY ugrandite 31U 129 AIage Usenausiefiegedilled Wudey

dudanng uagddy audangunind A1aNaednie ARvlinm asdunnnisnseany

Wt (dispersion) 1o 6 naal laun

1.

ndy andradite @U8I9UMADY 399 AnD ALU8INABINTITNTEANLUAIUIUNA
1Y 37 79819 (1519 3.1)

nda andradite Andesouderdeinna sia AnT Aindeaderdainng nns
NTEAYREIUIUNAIT I 14 AI9E13 (AN5719 3.2)

nay grossularite &Weaan (bright green) s¥a GT AN9NTTANBRARNTIUILNANS
9 31U 16 foge (11919 3.3)

nau grossularite @eUMARY 597d GG ALULIDUMNGDI LUFDIDUTYI NGB N3
N3EBUANIN S 27 Fegne (159 3.4)

nau grossularite nauAMAaiaa A GA MInsEatBuATUILNA1Y $1UI 6
M8 (1319 3.5)

n&y grossularite &4y 597 GH N13NT2AYLEINT I1UIU 29 AIBEN (M54 3.6)

M54 3.1 FIRENISUR NNl 1 A0eraeIN1sNTELLaIUIUNAN

(scale bar = 1 LGURLUNT)
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AnD 08 AnD 09 AnD 10 AnD 11 AnD 12




M1379 3.1 FIRgeNISiuR Ngudl 1 AnD Adeawmaein1snsearguasliunans (se)
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AnD 13 AnD 14 AnD 15 AnD 16 AnD 17 AnD 18
£3 €3 e € S %
AnD 19 AnD 20 AnD 21 AnD 22 AnD 23 AnD 24
208 e | 28 @
AnD 25 AnD 26 AnD 27 AnD 28 AnD 29 AnD 30
¢3 (& & 63 &
AnD 31 AnD 32 AnD 33 AnD 34 AnD 35 AnD 36
<)
S (scale bar = 1 WumLUAT)
AnD 37
M519 3.2 feganidiun Audeadeathna nisnszareuasliunanc®
e £ =) & @ &3
AnT 01 AnT 02 AnT 03 AnT 04 ANnT 05 AnT 06
e o e 8 e o
AnT 07 AnT 08 AnT 09 AnT 10 AnT 11 AnT 12
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*(scale bar = 1 LgUsLUAT)

13N 3.3 08 NNISUR NAUARIEANISNITEANLRAIRINIUIUNAI
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S R I R R A
GT 01 GT 02 GT 03 GT 04 GT 05 GT 06
e &L L2 e A
GT 07 GT 08 GT 09 GT 10 GT 11 GT 12
(;u—;.;u—'f L SM &:M *(scale bar = 1 LWUALLAT)
GT 13 GT 14 GT 15 GT 16

15N 3.4 f0gNTUR NANAREI0MMEDY N1INTENLKANN (scale bar = 1 WufAlng)

® o o o | & &
GG 01 GG 02 GG 03 GG 04 GG 05 GG 06
GG 07 GG 08 GG 09 GG 10 GG 11 GG 12
@ o || ® | e || & | @
GG 13 GG 14 GG 15 GG 16 GG 17 GG 18




M54 3.4 FRgNNTUR NENATEIRUMEDY N1INTEABANRN (D)
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M1579 3.5 fegamilun nquAriioniinna n1snsratelaUuNaNehieg

(scale bar = 1 LuUsLLAT)
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1379 3.6 FIRENNITUR NFUEFN N1INTELLEINT (9iD)

(=) &z © @
GH 13 GH 14 GH 15 GH 16 GH 17 GH 18

GH 19 GH 20 GH 21 GH 22 GH 23 GH 24
®@ oo 0 @
GH 25 GH 26 GH 27 GH 28 GH 29

3.2 1A5293D

a4 A A ° I3 oA A A
Lﬂi@ﬂllaﬂimUﬂqﬁﬁijﬂa@UﬁqﬂqiﬂﬂqLLUﬂ@aﬂLUu 2 ﬂq&l AD LATDNNBNITNTIVEDU

AvaNUANUg UMl waziATesilon1snTivaeuamanTRnadyutituEs

Y
v o

3.2.1 1A39431ANIATITHDUAMENUANUFIUN 19D QYUe]

1. Sunsaladnes (Refractometer) ilwnsoslienldmedviiinmvenatiunase
wiazydia (3U 3.1) Wesnnuanfunisiiunassusazianieainuiilidvindy e

ANISIRILALTBRUN NN N AkAZNE BB L TB U fagns

ANRULIRNLNA = AL IVBILASLUDINA

ﬂ’l']iJL%’JSUEJ\‘iLLﬁ\TGLUWﬁ’EJEJ

F9AlARUTIR NIV ILAIVDINAD L TILTUANANIZYDINADULAALYIR TIANDIDULANAIIAUUI

Tunasgyiiapenfiuiuagiuanumuiniuyeinasy
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v A

Asmadsivnnveasdedldtunsalafiinessauiuiien Rl (Refractive Index
Liquid : Rl liquid) Bsamnuannsa (detection limit) Tunssuadviiiniusuaganas
Fugitu Rl liquid Tnevilufe 1.79 lumsideild R liquid Aeuedsivnmmesiagegnald
1.81+0.005 Amdwdiinuniiiuniidnanuainsaves Rl liquid Senduainain OL vie OTL

(Over the Limit)

5U 3.1 inFasusalaiines (Refractometer) waw Rl liquid

2. \p3aslnai3alay (Polariscope) iuin3asiionsiaaeunisinmuesuadlunass
Indunsinunies (Single Refraction) WA (Double Refraction) wannsinm (Aggregate)
yi3ernimgans (Anomalous Double Refraction) lunsdifinassduinmgldintosiiofisauriv
uyigLA2 (Condensing Sphere) %amﬁauaﬂLﬂ%wmaﬁ’m«gﬁumwaaﬂ (Optic Figure) 7du
yiuenidea (Uniaxial) vi3eluueniea (Biaxial) Taelduvisu (5U 3.2) umzasuSnmidiug
$3 desivinlinsuiSyudiuiasivinmanio vieaos eminuindngans
grumdirnlafiearniean Refractometer e fishetethudu Double Refraction

wulunsaldegstuiinihdaduissudnsmindulnunalsuendn (Optic Axis)
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U 3.2 w3aslna3alay (Polariscope) way Condensing Sphere

(Burapha Gemological Laboratory, 2015 [On-line])

3. 1A38989M1ANE3991L e (Hydrostatic Weighing Balance) hangnesuil 3.3
Wuwedesdlaflddmsunismainnuaisdunizveanaselaeldislelasania (Hydrostatic)
Faduisnsmanuandunglaudueuninisous lnenstanassluennanagluii Yanin

waseiegluinaziuindrminlueinia drdmdnfvlaialusiniauazdiuAulrsniy

Anseail
Y
AIUNNDIINE = 191N luannne

Prinluennia-tnnadinluii

U 3.3 iSadamaua s g (Hydrostatic Weighing Balance)

(Burapha Gemolosgical Laboratory, 2015)
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4. awnlpsalay (Spectroscope)

awnlnsalay (Spectroscope) WulasasdoNiusnuasoondunugaduai 9 &

(%
[

uywineniulivasd lnsddnianusnduduigaiuyvdozuendiuld wazdunsdiaiiu
g1InauNInign lunedgyualldgaindnuursuuuunisganau Juaninasenuludnyuy

voensganaudedlugisiasueaiiuld fis 400 - 700 nm wassusavwiinazligluuues

Y d

nspanduduanaieiu fenswenuasdsdesiudgudunduiuvanasud vilindayudl

o

WiuANENIRAUTWINARTuGgnanndulaedyudl wasteliindyudnsuisiniganiu

Y Y v

Y o

uasludeyul Jsvilraunsadwuniteszidgyudala

o

awnlasalay & 2 Useiam fie WUU prism uae diffraction grating alUnlasalaugn

¥

Anautu Insldaudinosunas warldusdy Tunsuenuaslagafenisininas agalsiniy
AounUsTulignunuimeaUnsalifidnwaziluseawaugduauiausenda diffraction grating
99781 UNTNTLIYAIULIIARULAINILANANNUT I TeRARE N5 TAANNE AR LA BE19

wilug@aUsTuliannsavile (5U 3.4)

Prism Spectroscope View
| - [

Purple Red Orange Yellow Green Blue Violet
Diffraction Grating Spectroscope View
[ = -

Purple Red Orange Yellow  Green Blue Violet

U 3.4 awnlasalay (Hand Spectroscope) wagdnuwaralnnsuvesanlnsalauuuuysdy

WALNIAFY (Www.yourgemologist.com/Spectroscope/spectroscope.html)

¥
% =

3.2.2 13esiionsnsivdeunmanTR sSyudivuge
1. A58 UV-Vis-NIR Spectrophotometer 898 PerkinElmer iq'u Lambda 1050
n539@0U7 Burapha Gemological Laboratory (BGL) meﬁ’agﬂﬁ' 3.5 \Juin3eedionild
dm3uianisganduuas (Absorption) lugisndusansilaletan (UV) Aedusadrlng
(Near-IR) 924m2131813AAY 250-2,500 wiluiuns 3 Monochromatic 1uwuy Prism-grating

double monochromatic ¥iuti1nuenaauuandudyayraliililaeld Photomultiplier
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tube LiaTanuduvesnaslugag UV uaznisld Cool Pbs d1wsudae NIR Fsanunsadufin

awnnsuegasaidesdmluifuars udnaaooninlusUvesaunaiuvesAinisgandunas

(Absorbance) dadluszun CIE L*a*b* dagluswnsy PerkinElmer UV win LAB wag Color
L* fiD ANAINNETS

= a

* A9 ANAWAI-LTE

Q

* = A A g a
b* AD AALAADI-UU

U35 1389 UV-Vis-NIR Spectrophotometer S PerkinElmer 5:‘14 Lambda 1050

i Burapha Gemological Laboratory

2. 1A304 Energy Dispersive X-Ray Fluorescence Spectrometer (EDXRF) )
EDAX 3u ORBIS PC A59EUT Burapha Gemological Laboratory (BGL) LLamﬁ'ﬂgUﬁ 3.6
Tiesevisuaziinauessigludiiedns EDXRF aanseinnesilidausisnlsdeuaudis
swgisoialuBenunimuariadeiina (Semi-quantitative) nssausazaliniiinlday

wansoenunluguvesanasuuazAwInUIunasiglusunsy Orbis Vision

E‘U 3.6 Lﬁ%l’ejx‘i Energy Dispersive X-Ray Fluorescence Spectrometer (EDXRF) ?Jlﬁa EDAX

ju ORBIS PC i Burapha Gemological Laboratory
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3.3 YUABUNISNNADY

1. fnwAuauagTIuTINdeyadNenaIsnIIvINIsaigItesiuniiun

Uszenn ugrandite

¥
v A

2. Ineiaguargunsal

3. arnaouuautinisSyudtuiugu Yamddrnm maeumssune

a. "3Lﬂ§’13ﬁaﬂﬁﬂi$ﬂaumﬂLﬂﬁﬁ’mméaﬂ Energy Dispersive X-ray Fluorescence
Spectrometer (EDXRF)

5. panmsumsgeandunadluzig visiole light setedas UV-Vis-NIR
Spectrophotometer

6. AATIERANANRUSTTMIRIAUTENRUNILAT AuAIRTTRNY AIANANTUNTY
LLazmi@ﬂﬂﬁuLLaﬂwﬁN visible light ¥83n15L1UAUIELAN ugrandite

7. dnhgiudeyansdunnsiunyseinan ugrandite

8. ayunamsidsuazdelausuuzlusuivumadousnulaziniounanuiiionns

LB LIS



UNN 4 wan1snnasdazanusgna

¥
=1

4.1 nansAneAMENUTANIINIEANAILLATE NG Y

4.1.1 ANPBTANILAZAIAINAININNIL
mﬂmﬁmnﬁlaauauﬁ’aﬁug’]umqﬁmmﬁmaqﬁaasmm%mmﬂdm ugrandrite
719¢19ng3 andradite (5% AnD) 91u1U 37 faeg19Finaelien Slg1aunaes
dntles Aleneunaes ATy fedndos n1snszaneuasiiunans wudasedinm 1nnnan
1.810 Gaifuendithen refractive index TH81ueld (OL : over the limit) A1 s my
9E5NIN9 3.68 119 4.03 (91319 4.1)

fregnandy andradite Andeseudsdntesivihnianisnszaneuasiunans sia
(AnT) $119u 14 Freg1s nudAduiiiam egsening 1.790 81 11nnd1 1.810 Fadusn
118 refractive index 148 1uAld (OL : over the limit) ArArudrsdumzagsening 3.8
014 3.89 (M1 4.2)

&gy grossularite @legaan (bright green) A15NTEABRANIEIUIUNAS (SWa GT)
WY 16 F39819 NUIAWBTIANI 0g5endng 1.734 D9 1.742 A1ANNENTNNIZDYTENING
3.57 114 3.68 (1514 4.3)

ngu grossularite ALTg20uInADY N1INTLIBUAIN (WA GG) §1UIU 27 FaoEns
NWUIAAY AN 8YTENINg 1.759 fia 1771 AIAIIUAIITUNILYTENTI1 3.60 D19 3.69
(11319 4.4)

Y

! . = A go/ = [
NQu grossularite @UWADIUINTIG NITNTEINYLAIUIUNAINAIGD (39 GA) 91U 6

v A 1 1

R399 NUIAFUTEENM 8581319 1.765 89 1.780 ANAIUANTUNILDYTENINN 3.60 B9
3.67 (M1379 4.5)

a ¥V

NANARL N1INTENLUEAIAT (59 GH) 91U 29 fege wudnAuidinmg egsening

1.738 fi8 1.752 ANANUANTUNZRETENIN 3.58 D14 3.77 (9113149 4.6)
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wa A o =

M50 4.1 audRNUgIUNSudvesiiegenIsiun naudidevaes

0819 dwnin | endiitnm AR a
(ne5n) 0299
AnD 01 0.66 Over 1.81 3.68 yellowish Green
AnD 02 0.55 Over 1.81 3.69 yellowish Green
AnD 03 0.55 Over 1.81 3.76 yellowish Green
AnD 04 0.39 Over 1.81 3.77 yellowish Green
AnD 05 0.52 Over 1.81 3.77 yellowish Green
AnD 06 0.55 Over 1.81 3.77 yellowish Green
AnD 07 0.51 Over 1.81 3.78 yellowish Green
AnD 08 0.46 Over 1.81 3.79 yellowish Green
AnD 09 0.38 Over 1.81 3.80 yellowish Green
AnD 10 0.45 Over 1.81 3.81 yellowish Green
AnD 11 2.07 Over 1.81 3.82 Green
AnD 12 1.40 Over 1.81 3.83 yellowish Green
AnD 13 2.26 Over 1.81 3.83 Green
AnD 14 2.77 Over 1.81 3.83 Green
AnD 15 1.42 Over 1.81 3.84 Green
AnD 16 0.41 Over 1.81 3.85 yellowish Green
AnD 17 0.42 Over 1.81 3.85 yellowish Green
AnD 18 0.45 Over 1.81 3.85 yellowish Green
AnD 19 0.54 Over 1.81 3.85 yellowish Green
AnD 20 0.63 Over 1.81 3.85 slightly greenish Yellow
AnD 21 2.61 Over 1.81 3.85 Green
AnD 22 0.48 Over 1.81 3.86 yellowish Green
AnD 23 0.52 Over 1.81 3.86 yellowish Green
AnD 24 0.59 Over 1.81 3.86 yellowish Green
AnD 25 0.48 Over 1.81 3.87 yellowish Green
AnD 26 1.00 Over 1.81 3.87 strongly yellowish Green
AnD 27 1.72 Over 1.81 3.87 Green




F0E19 dontn | eseiitnm AIAIY a
(ne3n) AN
AnD 28 0.62 Over 1.81 3.88 strongly yellowish Green
AnD 29 0.91 Over 1.81 3.88 strongly yellowish Green
AnD 30 1.90 Over 1.81 3.88 yellowish Green
AnD 31 0.60 Over 1.81 3.89 slightly greenish Yellow
AnD 32 0.43 Over 1.81 391 yellowish Green
AnD 33 0.58 Over 1.81 391 yellowish Green
AnD 34 0.41 Over 1.81 3.94 yellowish Green
AnD 35 0.36 Over 1.81 3.95 yellowish Green
AnD 36 0.50 Over 1.81 4.01 yellowish Green
AnD 37 0.53 Over 1.81 4.03 yellowish Green

¥

M54 4.2 auURNUFIUNEYNRIvaefiIRguNSun NauAmEeNTeI-1nIa

F0E19 Uwidn | Advidnm AR a
(ne3n) AN

AnT 01 0.94 1.790 3.84 slishtly greenish Yellow
AnT 02 0.820 1.795 3.86 slightly greenish Yellow
AnT 03 0.840 1.800 3.85 Yellow

AnT 04 1.240 1.800 3.85 slishtly greenish Yellow
AnT 05 0.985 Over 1.81 3.82 slightly greenish Yellow
AnT 06 1.180 Over 1.81 3.83 slishtly greenish Yellow
AnT 07 1.130 Over 1.81 3.86 slightly greenish Yellow
AnT 08 0.670 Over 1.81 3.87 slishtly greenish Yellow
AnT 09 1.005 Over 1.81 3.87 Yellow

AnT 10 1.205 Over 1.81 3.87 slightly greenish Yellow
AnT 11 1.47 Over 1.81 3.87 slightly greenish Yellow
AnT 12 0.855 Over 1.81 3.88 Yellow

AnT 13 0.780 Over 1.81 3.89 Yellow

AnT 14 1.430 Over 1.81 3.89 Yellow

32



¥
wa A o =

M50 4.3 audRnugIunnadyudlvesitegenisiug naudidean

981 v | Aeiidnm AAINY a
(nz3n) AIUN
GT 01 0.94 1.734 3.57 Green
GT 02 0.25 1.734 3.58 Green
GT 03 0.28 1.735 3.64 Green
GT 04 0.38 1.738 3.58 Green
GT 05 0.21 1.738 3.60 Green
GT 06 0.27 1.738 3.60 Green
GT 07 0.36 1.738 3.61 Green
GT 08 0.26 1.738 3.63 Green
GT 09 0.35 1.738 3.66 Green
GT 10 0.42 1.739 3.62 Green
GT 11 0.25 1.739 3.69 Green
GT 12 0.34 1.740 3.62 Green
GT 13 0.49 1.740 3.62 Green
GT 14 0.35 1.740 3.68 Green
GT 15 0.30 1.741 3.64 Green
GT 16 0.30 1.742 3.57 Green
P19 4.4 autAfugumeyudussiognaniiun nqudideeumies
0L vt | Al AR a
(nz5n) AWTUWIE
GG 01 1.875 1.759 3.61 Green
GG 02 1.345 1.760 3.63 Yellowish Green
GG 03 1.82 1.770 (spot) 3.68 greenish Yellow
GG 04 1.125 1.759 3.68 Yellowish Green
GG 05 6.07 1.760 (spot) 3.63 greenish Yellow
GG 06 7.26 1.760 (spot) 3.64 greenish Yellow
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F0E19 ANRBURNLY AR a
(ne3n) AN

GG 07 7.76 1.760 (spot) 3.64 greenish Yellow
GG 08 5.28 1.760 (spot) 3.65 greenish Yellow
GG 09 6.97 1.760 (spot) 3.65 greenish Yellow
GG 10 7.45 1.760 (spot) 3.66 greenish Yellow
GG 11 8.05 1.760 (spot) 3.66 greenish Yellow
GG 12 8.18 1.760 (spot) 3.66 greenish Yellow
GG 13 1.545 1.762 3.60 greenish Yellow
GG 14 0.985 1.763 3.67 greenish Yellow
GG 15 1.620 1.764 3.65 Yellowish Green
GG 16 1.235 1.770 3.61 Yellowish Green
GG 17 1.090 1.759 3.63 Yellowish Green
GG 18 1.320 1.759 3.68 greenish Yellow
GG 19 4.55 1.760 (spot) 3.66 greenish Yellow
GG 20 1.495 1.768 3.68 greenish Yellow
GG 21 1.365 1.768 3.69 greenish Yellow
GG 22 1.660 1.769 3.66 Yellowish Green
GG 23 1.350 1.760 3.66 Yellow

GG 24 1.490 1.769 3.67 Yellow

GG 25 1.37 1.770 3.65 Yellow

GG 26 1.55 1.770 3.65 Yellow

GG 27 1.505 1.771 3.68 Yellow

¥

UFIUNBYUlvewiieg1INTiun naNdvioniinia

wa A

$1319 4.5 dUUAN

¥

D81 Unidn | adetnnm AAINY a
(nz3n) APREVaIR L H

GA 01 2.29 1.765 3.67 Yellow

GA 02 2.35 1.770 3.60 Dark Orange

GA 03 1.95 1.770 3.66 Dark Orange
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F0E19 ANRBURNLY AR a
(ne3n) AN

GA 04 2.76 1.771 3.63 Dark Orange

GA 05 3.95 1.771 3.63 Very Dark Orange

GA 06 2.60 1.780 3.66 Dark Orange

P15 4.6 autnugumneyudvesiietnnisiun nauddu

e vt | Asiiinm AR a
(ne3n) AN

GH 01 0.84 1.738 3.61 yellowish Orange

GH 02 0.610 1.739 3.65 Yellow

GH 03 2.235 1.740 3.63 yellowish Orange

GH 04 2.020 1.740 3.65 yellowish Orange

GH 05 0.620 1.740 3.67 Orange

GH 06 0.52 1.740 3.73 yellowish Orange

GH 07 2.145 1.741 3.63 yellowish Orange

GH 08 0.545 1.741 3.64 yellowish Orange

GH 09 0.480 1.741 3.69 Orange

GH 10 0.68 1.742 3.59 yellowish Orange

GH 11 0.65 1.742 3.65 yellowish Orange

GH 12 0.65 1.742 3.66 yellowish Orange

GH 13 0.77 1.742 3.69 yellowish Orange

GH 14 0.915 1.742 3.70 yellowish Orange

GH 15 0.700 1.742 3.71 yellowish Orange

GH 16 0.415 1.742 3.77 Orange

GH 17 0.96 1.744 3.68 yellowish Orange

GH 18 0.75 1.745 3.58 yellowish Orange

GH 19 1.965 1.745 3.61 yellowish Orange

GH 20 2975 1.745 3.62 Orange




PRIAN: dantn | endeiitnm AR a
(ne3n) AN

GH 21 0.925 1.745 3.63 Yellow

GH 22 1.410 1.745 3.64 Orange

GH 23 1.700 1.745 3.64 yellowish Orange

GH 24 0.56 1.745 3.67 yellowish Orange

GH 25 0.52 1.748 3.59 yellowish Orange

GH 26 2.445 1.748 3.62 yellowish Orange

GH 27 0.415 1.748 3.77 Orange

GH 28 1.905 1.750 3.65 Orange

GH 29 3.150 1.752 3.64 Dark Orange

4.1.2 fUNATUNIAANTULES

nRaavanniunITaandukasngaiUnlnsalalkuunnn (hand spectroscope)

NUSNWULNS

LNRuUEREMERIN1TNTEIBUAIUIUNAS $9E AnD (11319 4.7) WUSNYMEAIS

AANTUULEA

A A
AANAULES 5 FULUU AD

1.1 wansnisganduuanduuay Cut Off (FnvuzuauiinfivevaiUnnsy) Meaunasy

PuAwAIwazdiaduLauLa

1.2 laiunsganiuuas
AnD 04

1.3 uanIn1sQAnauaILUULEY (lines) MawUnasudduuasdmaedy

AnD 05

1.4 uanINIIAANFULAIRUULEUER (doublet lines) NaLUnaTuyI9ddy Lazuanuny

NSRANGTULEWAY (narrow band) FaUnasudivaes

AnD 13
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1.5 uanan1sgandunaadudu (line) NawUnasuyiddumios

R |

2.nauAmARUTg-11A1AN1INTEYLAIUINNAN I AnT (11579 4.8) WUANYME

& a a & I3 c{' v o
ﬂ’]i@@ﬂaULLaQEULL‘U‘UL@ﬂ’J 3] LLﬁ@Qﬂqﬁﬂﬂﬂa‘ULLa\‘]L‘UULLQ‘ULLF’]U (narrow band) na@lunaIua

= A QOJ a
LUYINDEUNNUY

3. nawdledan (bright green) N1snTEABLaNDIUIUNAN T GT (AN519 4.9) Wy
dnwaign1seAnduLas 1 JUkuy Ao wansnisgandunanduuay Cut Off (Snvusuauiini

aUANASY) N9 UNASUAUELALALELS

a9 B .

4. NguALIUmMEDY NINTENLUAIR T GG (11319 4.10) NUANBLNITAANGY

wad 3 JULUU Ag
4.1 §79819 GG 03 9 GG 27 uaninisgandunaniuuay Cut Off (dnwazuauiag

YaUANASY) N9 UNASUAUELAILAL AL

4.2 $19879 GG 01 LLammiamﬂﬁuuﬁuﬁmé’uma (weak line) NaUnASUT9ENRDY

AT MAUNASUFL IR DAUISY

4.3 §79819 GG 02 uanan1sgandunasduuau Cut OFf 919 nsATauAgUAIY

aUnaTuALAUaTAMERY WasldUNTAANAUINY Nanasuddeddedunty
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1A

5. NgudAmARsIna N1InTEAeLaIUNaNeteEe W GA (11319 4.11) Nudnwe

NIRANAULAY 3 JULUU AD

(%
a o Aa

5.1 wanan1sganauuanluduuns (weak line) aUnasugisdidedsiedudu

5.2 LLﬁﬂ\‘iﬂ’]i@J@ﬂﬁULLﬁﬁL‘ﬁULmU Cut Off NealUnaSua I uaunLazdiig uwagns

ANNAURASLUULEUAUNN (doublet lines) Mawnnsutad@idesiaduniiu

e DR

5.3 wanansgandunanduuay Cut Off 39AseUARUYIELUNASUAUALAIT AR DY

WazdfnRY LarlanINITAANAULAILUULEUAUNN (doublet lines) Mawnasuyadiden

A

PRGIRISY

e W

6.NGUFRN NTNTYUUAIA 599 GH GA (11519 4.12) WUANwALNIIQANAULET 4

q

sULUU AB
6.1 uansnisganaunanluwau Cut Off (Snwazuauiiafiveuanasy) Viaunnasy
RV T NIEE Fe AR RIS TV R o)

GH 01

6.2 laliiun1sgandiuuas

GH 02

1%

6.3 uananispanauuantiuduuns (weak line) aUnnsutsdidedsedudu

GH 12

6.4 LAAINIIYANTULAUULEURA (doublet lines) Nannsuyiedilisodunitu

GH 11

GH 13
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M50 4.7 anAsUNIIRANTULAIYBIIBE19NISIUA NEY AnD

9

9819

aunaTuNIgANAULES

AnD 01

AnD 02

AnD 03

AnD 04

AnD 05

AnD 06

AnD 07

AnD 08

AnD 09

AnD 10

AnD 11

AnD 12

AnD 13

AnD 14

AnD 15

AnD 16

AnD 17

AnD 18

AnD 19

AnD 20




9819

aUnATUNIRANFULAS

AnD 21

AnD 22

AnD 23
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4.2 HaN1SANYIB9AUIZNIUNILASIA28LATDY Energy Dispersive X-Ray

Fluorescence Spectrometer (EDXRF)

UATIENDIAUTZNDUNAATIUDIRIDEIINITIUA A8LATBY Energy Dispersive X-Ray
Fluorescence Spectrometer (EDXRF) nafikanatdunaainnis normalization weslusunsy

= PN

Orbis Vision Aasigiifegay 3 9a udnhummeanedsnuindsgiidussduseneundnde
Ca0 (UszanauSouay 35) way SO, (UszunuSesay 40) drudniesay 35 lnauseunandy
93AUTENEUTDY ALO, WAz Fe,0; duduasdusznauiildsnunasinvesnifiun Wovina
Ansgvmaatiluldlunisiuiamtinuasnisiun (end member)

A8819NqUATYINEDI N1INTEI1LWAIUIUNAIY ST AnD 91UIU 37 #3989
AA1EviesAUsEnaUNILAll 30 AE19 (AN519 4.13) wuIndlesrusenauves SO, Seuay
31.49 - 38.06 (ALnAsosay 36.36 ALBaULIIATIU 1.62) CaO Sosay 32.72 - 41.97
(Anadefesay 34.24 Andauunnsgiu 2.45) Fe,0; fouay 24.35 — 29.42 (Adssouas
27.91 Andeauumasgiu 1.33) Woduian end member (11579 4.14) wuitesAUszney

\Ju andradite ¥oway 94.72-97.90 (Aadsfosaz 97.24 AndeaunannIgIu 0.63)

150 4.13 BIRUTENEUNALATIVERIRENe NEY andradite AWe0uLYEBY (AND)

Wt% oxide

sample | MgO | ALO, | SO, |Ca0 |TiO, |V,05 | CrO; | MnO | Fe,0, | total

AnD 01 0.63 | 0.44 | 3743 | 33.43 | 0.11 0.00 0.02 0.01 | 2791 | 100.00

AnD 02 0.90 0.53 | 3492 | 36.96 | 0.19 0.01 0.02 0.02 | 26.45 100.00

AnD 03 | 0.69 | 0.41 | 37.93 | 3293 | 0.06 | 0.01 0.03 0.01 | 2793 | 100.00
AnD 05 0.63 | 034 | 36.42 | 33.08 | 0.11 0.00 0.03 0.31 | 29.09 | 100.00
AnD 07 1.08 | 0.50 | 32.80 | 39.95 | 0.33 | 0.01 0.03 0.15 | 25.16 | 100.00
AnD 08 | 0.75 | 045 | 37.28 | 3348 | 0.06 | 0.01 0.03 0.01 | 2792 | 100.00
AnD 10 | 0.69 | 034 | 36.47 | 33.11 | 0.10 | 0.13 0.01 0.02 | 29.13 | 100.00
AnD 11 058 | 0.33 | 36.34 | 33.06 | 0.11 0.01 0.14 0.01 | 29.42 | 100.00
AnD 12 | 0.64 | 033 | 36.08 | 32.83 | 0.10 1.00 0.00 0.02 | 29.01 100.00

AnD 13 0.57 0.35 | 36.47 | 3283 | 0.11 0.71 0.00 0.02 | 2895 | 100.00

AnD 14 | 059 | 037 | 36.44 | 33.01 | 0.14 | 0.00 0.03 0.03 | 29.40 | 100.00

AnD 15 054 | 0.33 | 36.38 | 33.00 | 0.16 0.00 0.02 0.52 | 29.04 | 100.00

AnD 17 0.81 0.44 | 37.77 | 3297 | 0.06 0.01 0.03 0.01 | 2792 | 100.00

AnD 18 0.71 0.46 | 37.79 | 33.17 | 0.07 | 0.01 0.02 0.02 | 27.76 | 100.00




ar

Wt% oxide
sample | MgO | ALO; | SIO, | Ca0 | TiIO, | V.05 | Cr,O5 | MnO | Fe,Os total
AnD 19 | 0.62 | 034 | 3794 | 33.05 | 0.11 | 0.00 0.03 0.01 | 27.90 | 100.00
AnD 20 0.55 0.36 | 3793 | 33.06 | 0.05 0.01 0.02 0.03 | 27.99 100.00
AnD 21 | 059 | 037 | 36.38 | 33.20 | 0.11 | 0.05 0.04 0.02 | 29.23 | 100.00
AnD 23 0.53 0.36 | 36.08 | 32.72 | 0.16 1.14 0.00 0.02 | 28.99 100.00
AnD 24 | 0.61 | 0.32 | 38.03 | 33.20 | 0.05 | 0.01 0.03 0.02 | 27.73 | 100.00
AnD 25 0.90 0.48 | 3497 | 36.84 | 0.22 0.00 0.02 0.02 | 26.55 100.00
AnD 26 | 0.67 | 045 | 36.33 | 3481 | 0.12 | 0.01 0.06 0.01 | 2754 | 100.00
AnD 27 0.49 0.37 | 36.66 | 33.15 | 0.15 0.00 0.03 0.02 | 29.13 100.00
AnD 28 | 1.15 | 054 | 31.49 | 4197 | 0.44 | 0.01 0.02 0.02 | 24.35 | 100.00
AnD 29 0.67 0.44 | 3790 | 3297 | 0.06 0.01 0.03 0.01 | 2791 100.00
AnD 30 | 0.49 | 042 | 36.43 | 33.08 | 0.11 | 0.09 0.06 0.02 | 29.30 | 100.00
AnD 31 0.60 0.32 | 38.06 | 33.08 | 0.05 0.01 0.02 0.01 | 27.85 100.00
AnD 32 | 090 | 0.81 | 37.42 | 3296 | 0.06 | 0.01 0.02 0.01 | 27.80 | 100.00
AnD 33 1.02 045 | 34.64 | 37.22 | 0.18 0.02 0.02 0.02 | 26.44 100.00
AnD 34 1.17 0.48 | 33.62 | 38.78 | 0.24 0.19 0.01 0.03 | 25.49 100.00
15 4.14 Sevazvednausenausiin (% End Member) ¥a3d70e14 Nau AnD

Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
AnD 01 2.83 0.00 0.01 97.05 0.00 0.11 100.00
AnD 02 3.33 0.00 0.02 96.46 0.08 0.10 100.00
AnD 03 273 0.00 0.00 97.16 0.00 0.11 100.00
AnD 05 2.13 0.00 0.00 97.74 0.00 0.12 100.00
AnD 07 2.65 0.00 0.18 96.94 0.11 0.12 100.00
AnD 08 2.92 0.00 0.00 96.95 0.00 0.13 100.00
AnD 10 2.14 0.00 0.00 97.81 0.00 0.04 100.00
AnD 11 2.07 0.00 0.01 97.30 0.01 0.60 100.00
AnD 12 2.11 0.00 0.00 97.89 0.00 0.00 100.00
AnD 13 2.22 0.00 0.00 97.78 0.00 0.00 100.00
AnD 14 2.38 0.00 0.00 97.51 0.00 0.11 100.00
AnD 15 1.93 0.00 0.16 97.81 0.00 0.11 100.00
AnD 17 2.85 0.00 0.00 97.03 0.00 0.11 100.00
AnD 18 3.00 0.00 0.00 96.89 0.00 0.10 100.00




Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
AnD 19 2.27 0.00 0.00 97.61 0.00 0.11 100.00
AnD 20 231 0.00 0.03 97.49 0.06 0.10 100.00
AnD 21 2.32 0.00 0.00 97.51 0.00 0.17 100.00
AnD 23 2.33 0.00 0.00 97.67 0.00 0.00 100.00
AnD 24 2.12 0.00 0.00 97.76 0.00 0.13 100.00
AnD 25 3.06 0.00 0.02 96.77 0.05 0.11 100.00
AnD 26 2.50 0.00 0.01 96.97 0.27 0.24 100.00
AnD 27 2.30 0.00 0.02 97.53 0.03 0.11 100.00
AnD 28 1.93 0.00 0.01 97.90 0.07 0.09 100.00
AnD 29 291 0.00 0.00 96.96 0.00 0.13 100.00
AnD 30 2.48 0.00 0.04 97.08 0.14 0.27 100.00
AnD 31 2.14 0.00 0.00 97.75 0.00 0.10 100.00
AnD 32 3.95 0.00 0.02 94.72 1.21 0.10 100.00
AnD 33 2.95 0.00 0.00 96.96 0.00 0.09 100.00
AnD 34 2.88 0.00 0.00 97.08 0.00 0.04 100.00
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Areg19nguavaenlelfiinia n15nTEAgnasUIunae sa AnT 971uu 14

F9819 ATILRIAYTENBUNILAL 14 §39819 (11519 4.15) nundeerusenauaes SO,

Yowag 35.05 - 37.96 (Anadefosay 37.17 andeauuninigiu 1.01) CaO Yoy 32.92 -

36.32 (Aadufosay 33.56 ALdsauLINATE 1.06) Fe,0; fouay 27.77 - 30.02 (ALade

Jowar 27.89 ATeuun1nggIy 0.73) wadAuiniA1 end member (11519 4.16) Wuin

93AUsznoudy andradite Sovay 95.09 - 97.42 (Aaduioay 96.74 ANTELULNIATEIU

0.72)

M54 4.15 23AUTENEUNINALIYDIFI9ENe NY andradite Awideseuileafiadinia (AnT)

Wt% oxide
sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,O5 | MNO | Fe,04 total
AnT 01 | 0.57 | 046 | 37.53 | 33.18 | 0.06 | 0.03 0.03 0.13 | 28.02 | 100.00
AnT 02 | 0.70 | 0.68 | 36.63 | 34.24 | 0.21 | 0.01 0.03 0.03 | 27.47 | 100.00
AnT 03 | 0.67 | 0.49 | 37.80 | 3294 | 0.08 | 0.00 0.04 0.01 | 27.95 | 100.00
AnT 04 | 0.61 | 0.39 | 37.91 | 33.03 | 0.06 | 0.01 0.03 0.01 | 27.93 | 100.00
AnT 05 | 0.89 | 0.44 | 37.89 | 3292 | 0.06 | 0.01 0.03 0.01 | 27.76 | 100.00
AnT 06 | 0.67 | 0.41 | 37.08 | 33.87 | 0.09 | 0.15 0.01 0.01 | 27.71 | 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | Ca0 | TiIO, | V.05 | Cr,O5 | MnO | Fe,Os total
AnT 07 | 0.56 | 0.43 | 37.69 | 33.00 | 0.06 | 0.14 0.01 0.02 | 28.09 | 100.00
AnT 08 0.67 0.78 | 3581 | 3535 | 0.29 0.00 0.04 0.02 | 27.04 100.00
AnT 09 | 049 | 040 | 37.88 | 3292 | 0.06 | 0.01 0.04 0.13 | 28.08 | 100.00
AnT 10 0.77 0.50 | 37.81 | 3299 | 0.06 0.01 0.02 0.01 | 27.83 100.00
AnT 11 | 0.53 | 0.37 | 37.96 | 3298 | 0.06 | 0.00 0.09 0.01 | 28.00 | 100.00
AnT 12 0.87 0.63 | 35.05 | 33.24 | 0.06 0.01 0.10 0.01 | 30.02 100.00
AnT 13 | 0.80 | 0.38 | 3553 | 36.32 | 0.16 | 0.00 0.02 0.01 | 26.77 | 100.00
AnT 14 0.59 0.40 | 37.86 | 32.92 | 0.06 0.01 0.03 0.33 | 2781 100.00
519 4.16 STogavvetasAusznauviln (% End Member) vedfiae1e ngu AnT

Pyrope | Almandine | Spessartine | Andradite | Grossular | Uvarovite | total
AnT 01 2.84 0.00 0.13 96.83 0.06 0.15 100.00
AnT 02 3.58 0.00 0.02 95.66 0.63 0.11 100.00
AnT 03 3.15 0.00 0.01 96.61 0.05 0.18 100.00
AnT 04 2.50 0.00 0.01 971.27 0.09 0.14 100.00
AnT 05 2.88 0.00 0.00 97.01 0.00 0.11 100.00
AnT 06 2.59 0.00 0.01 97.30 0.05 0.04 100.00
AnT 07 2,77 0.00 0.02 97.14 0.03 0.05 100.00
AnT 08 3.41 0.00 0.05 95.09 1.27 0.18 100.00
AnT 09 2.15 0.00 0.16 97.16 0.34 0.18 100.00
AnT 10 3.25 0.00 0.00 96.66 0.00 0.09 100.00
AnT 11 242 0.00 0.00 97.18 0.00 0.40 100.00
AnT 12 3.81 0.00 0.00 95.78 0.00 0.41 100.00
AnT 13 2.48 0.00 0.00 97.42 0.00 0.10 100.00
AnT 14 2.60 0.00 0.00 97.25 0.00 0.15 100.00

Aeganauaean (bright green) N19035MLUAWINIUIUNATNE I1UIU 16 081

AATIEYIAUTENaUNILAT 16 F19819 (A1519 4.17) wudndiesAusenauves SO, Seuay

35.18 - 41.73 (ALadsfesay 40.30 ALTEULLIATEIL 1.93) CaO Foway 33.30 — 42.99

(Anadsfosas 35.40 Andosuuinsgiu 2.72) ALO; Yevay 18.34 — 21.81 (AndsTouay

20.67 AndeauunInggIy 1.01) Wauine end member (11574 4.18) wuitasAusenay

Ju Grossularite Yoway 87.59 - 94.86 (Aldsforay 92.51 AndouuuinsgIu 1.82) lag
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TodunnindauRnUnfvewWan1 A1z eI UsENaUNaNYa9eiee1e GT 02 Aa SiO, 588
ay 35.18 way CaO Sovay 42.99

dledndeyananisilaszsidiedns GT 02 sanudrilaszsivaadfifios 15 faoens
wuifleadusznaunes SO, Jouaz 37.93 - 41.73 (Aadudesas 40.68 ANTouULINATE
1.40) CaO owaz 33.30 - 38.66 (Alnduiesay 34.90 Andssuusnasg I 1.18) ALO; fou
a¥ 19.36 - 21.81 (Aledesiovay 2082 AndesuunnsgIu 0.82) ieMuiaal end
member wuiteaduszneulilu Grossularite Yoy 87.59 - 94.86 (Aladuianay 92.51 A

Weuunnggy 1.80)

M50 4.17 B3RUsENRUMAATIVEiIegne NaY grossularite Hledan (GT)

Wt% oxide

sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,0O5 | MNO | Fe,O4 total
GT 01 1.32 | 21.81 | 41.64 | 34.07 | 0.27 | 0.34 0.03 0.41 | 0.07 100.00

GT 02 1.60 | 18.34 | 35.18 | 42.99 | 0.60 | 0.49 0.11 058 | 0.12 100.00

GT 03 1.11 | 21.35 | 41.45 | 34.06 | 0.30 1.15 0.09 0.32 0.17 100.00

GT 04 1.25 | 21.63 | 41.41 | 33.64 | 0.36 | 0.62 0.06 093 | 0.10 100.00

GT 05 1.71 | 19.59 | 38.51 | 3795 | 0.41 1.18 0.13 0.42 0.10 100.00

GT 06 1.47 | 20.65 | 39.27 | 36.82 | 040 | 0.74 0.09 0.47 0.10 100.00

GT 07 1.07 | 21.54 | 41.61 | 3358 | 0.30 | 0.82 0.07 0.71 0.31 100.00

GT 08 1.23 | 21.12 | 4142 | 34.23 | 0.33 1.22 0.12 0.26 0.09 100.00
GT 09 1.20 | 21.65 | 41.47 | 33.61 | 0.34 | 0.63 0.05 094 | 0.10 100.00
GT 10 1.36 | 19.37 | 38.24 | 38.66 | 0.35 1.34 0.13 0.45 0.10 100.00

GT 11 1.29 | 20.96 | 41.35 | 34.06 | 0.28 1.55 0.16 0.27 | 0.08 100.00

GT 12 1.96 | 19.36 | 37.93 | 37.86 | 0.48 | 0.98 0.30 0.99 0.16 100.00

GT 13 1.02 | 21.23 | 41.39 | 3435 | 0.30 1.23 0.11 0.26 | 0.10 100.00

GT 14 1.18 | 20.89 | 41.55 | 33.65 | 0.27 1.49 0.11 0.76 0.10 100.00

GT 15 1.06 | 20.92 | 41.73 | 33.30 | 0.39 1.38 0.14 098 | 0.11 100.00

GT 16 1.33 | 20.26 | 41.29 | 33.64 | 0.33 | 2.19 0.12 0.77 0.08 100.00
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1519 4.18 SevavvatasAusznauviia (% End Member) 8338819 NGy GT

Pyrope | Almandine | Spessartine | Andradite | Grossularite | Uvarovite | total
GT 01 5.10 0.00 0.90 0.00 93.91 0.09 100.00
GT 02 7.30 0.00 1.50 0.41 90.39 0.40 100.00
GT 03 437 0.00 0.72 0.00 94.63 0.28 100.00
GT 04 4.86 0.46 2.06 0.11 92.32 0.18 100.00
GT 05 7.43 0.00 1.04 0.20 90.89 0.44 100.00
GT 06 6.04 0.66 1.10 0.18 91.72 0.29 100.00
GT 07 4.20 0.18 1.57 0.00 93.84 0.21 100.00
GT 08 4.89 0.00 0.59 0.08 94.08 0.37 100.00
GT 09 a.67 0.00 2.08 0.14 92.47 0.15 100.00
GT 10 5.93 0.00 1.10 0.26 92.27 0.44 100.00
GT 11 5.17 0.00 0.61 0.13 93.58 0.52 100.00
GT 12 8.61 0.00 2.44 0.36 87.59 1.00 100.00
GT 13 4.04 0.00 0.58 0.16 94.86 0.36 100.00
GT 14 5.69 0.00 1.49 0.14 92.47 0.22 100.00
GT 15 4.24 0.00 2.23 0.00 93.09 0.43 100.00
GT 16 5.50 0.00 2.07 0.25 92.05 0.39 100.00

freg1andudidetenivdes MInsranonasin A GG S1uru 27 doga ATz
29AUIENBUNILAL 27 A28819 (11519 4.19) wuindlesAusenauwes SO, Seuay 35.18 -
41.73 (Anadudesay 40,34 Andouuuinnsgiu 1.93) CaO fovas 32.62 -41.94 (AdsTos
ay 35.18 Andosluuannsgiu 1.79) ALO; Yewaz 14.16 - 17.40 (ALadsesas 15.72 a1
\eauuanasgiu 0.84) Fe,0; fovag 4.70 - 8.59 (Aaduiesay 6.59 Andoauuinsgiu
1.02) iloA1uaAn end member (11514 4.20) wuiteadusznauliu Grossularite $ovay
66.01 - 81.98 (Aladu¥osay 74.05 ALTEUUULIATIIU 4.00) LAWY andradite ouat
11.98 - 27.87 (Aindsfosas 19.52 Andeauuunsgu 4.06) itedunnindanufinunfives
NAN1SIATIEYDIAUTENBUNENUDIFIDE19 GG 01 SiO, Sevay 34.93 way CaO Sovay 41.94

Flodindoyananisiasziinedne GG 01 sonudriiasyimneada 26 fegs nudn
flosduszneuves SO, Yovay 38.62 - 38.62 (Aadudesay 40.60 ALdoauuLAIIIU 1.28)
Ca0 Sovay 32.62 - 37.32 (ALadusosay 34.92 @i’m‘jmwummgm 1.20) ALO; So8ay
14.16 - 17.40 (Aadsfosag 15.75 Andesuuuinigiu 0.83) Fe,0; fauaz 4.92 - 8.59

(Anndesouay 6.67 ANUEIUUNINTEIW 0.96) WaAwInA1 end member wuinasdUsenauy
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Ju Grossularite $p8ay 66.01 - 81.98 (ALaduiosay 74.07 AndouuuannsgIU 4.08) Wag

Wy andradite fopay 11.98 - 27.87 (Anadsfosay 19.62 Advauuinnsgiu 4.11)

M54 4.19 23AUsENOUNINANYDIFIDEN NG NEY grossularite @TINFDY (GG)

Wt% oxide
sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,O5 | MNO | Fe,Os total
GG 01 1.60 | 14.74 | 3493 | 4194 | 1.65 | 0.04 | 0.22 | 0.19 | 4.70 100.00
GG 02 1.58 | 16.29 | 39.85 | 3550 | 0.51 | 0.06 | 0.15 | 0.15 | 592 100.00
GG 03 1.22 | 15.03 | 4192 | 33.71 | 0.07 | 0.03 | 0.04 | 0.14 | 7.84 100.00
GG 04 1.34 | 16.24 | 40.12 | 35,70 | 0.27 | 0.01 | 0.03 | 0.15 | 6.14 100.00
GG 05 1.48 | 17.40 | 4236 | 3354 | 0.18 | 0.02 | 0.03 | 0.07 | 4.92 100.00
GG 06 2.05 | 16.84 | 42.39 | 33.01 | 0.04 | 0.02 | 004 | 0.14 | 548 100.00
GG 07 2,66 | 1553 | 43.05 | 3262 | 0.10 | 0.01 | 0.01 | 0.09 | 593 100.00
GG 08 1.34 | 16.90 | 42.16 | 33.71 | 0.16 | 0.02 | 0.02 | 0.11 | 559 100.00
GG 09 1.24 | 16.81 | 4241 | 3359 | 020 | 0.01 | 0.04 | 0.10 | 5.60 100.00
GG 10 1.24 | 16.35 | 42.03 | 3386 | 0.20 | 0.02 | 0.01 | 0.08 | 6.22 100.00
GG 11 1.71 | 1559 | 4196 | 3333 | 031 | 0.02 | 002 | 0.11 | 6.94 100.00
GG 12 1.23 | 15.73 | 4192 | 33.86 | 0.31 | 0.01 | 0.01 | 0.10 | 6.82 100.00
GG 13 1.29 | 15.62 | 39.85 | 3590 | 0.20 | 0.01 | 0.02 | 0.10 | 7.00 100.00
GG 14 1.23 | 15.70 | 39.93 | 3596 | 0.09 | 0.02 | 0.02 | 0.10 | 6.96 100.00
GG 15 1.39 | 1598 | 39.94 | 3581 | 0.41 | 0.04 | 0.03 | 0.08 | 6.32 100.00
GG 16 1.21 | 1490 | 39.94 | 3547 | 0.14 | 0.04 | 0.02 | 0.17 | 8.12 100.00
GG 17 1.76 | 16.16 | 39.94 | 35.65 | 0.19 | 0.03 | 0.04 | 0.16 | 6.07 100.00
GG 18 1.49 | 16.73 | 40.10 | 35.73 | 0.34 | 0.13 | 0.02 | 0.12 | 534 100.00
GG 19 1.60 | 14.33 | 38.89 | 3732 | 0.71 | 0.03 | 0.02 | 0.08 | 7.02 100.00
GG 20 1.34 | 1553 | 39.80 | 35.69 | 0.33 | 0.03 | 0.16 | 0.04 | 7.07 100.00
GG 21 1.36 | 1552 | 39.74 | 35,76 | 0.27 | 0.02 | 0.01 | 0.11 | 7.20 100.00
GG 22 1.26 | 14.83 | 38.62 | 34.14 | 4.08 | 0.00 | 0.04 | 0.06 | 6.96 100.00
GG 23 1.39 | 16.32 | 40.07 | 3573 | 0.33 | 0.03 | 0.04 | 0.15 | 595 100.00




Wit% oxide

sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,05 | MNO | Fe,04 total

GG 24 1.17 | 1494 | 39.71 | 3553 | 0.12 | 0.02 0.02 0.66 7.82 100.00

GG 25 1.40 | 15.11 | 39.69 | 35.72 | 0.38 | 0.02 0.01 0.14 | 7.54 100.00

GG 26 1.30 | 15.03 | 39.63 | 3556 | 0.33 | 0.03 | 0.03 | 0.11 7.99 100.00

GG 27 1.36 | 14.16 | 39.67 | 35.59 | 0.51 0.01 0.02 | 0.09 | 859 100.00

1519 4.20 JearvedasAusznauviin (% End Member) 8338819 Ngy GG

Pyrope | Almandine | Spessartine | Andradite | Grossularite | Uvarovite | total
GG 01 7.99 0.00 0.51 17.08 73.57 0.86 100.00
GG 02 6.60 0.00 0.34 18.74 73.81 0.51 100.00
GG 03 5.38 0.00 0.31 20.33 73.87 0.11 100.00
GG 04 5.58 0.00 0.35 19.43 74.55 0.09 100.00
GG 05 5.73 0.00 0.20 11.98 81.98 0.11 100.00
GG 06 8.79 0.00 0.33 16.40 74.36 0.13 100.00
GG 07 4.94 0.00 0.30 13.96 80.71 0.09 100.00
GG 08 5.75 0.00 0.26 13.65 80.28 0.06 100.00
GG 09 5.44 0.00 0.23 13.50 80.69 0.14 100.00
GG 10 5.59 0.00 0.21 17.27 76.89 0.05 100.00
GG 11 6.72 0.00 0.26 17.42 75.54 0.07 100.00
GG 12 577 0.00 0.23 15.82 78.12 0.06 100.00
GG 13 5.42 0.00 0.24 22.24 72.04 0.06 100.00
GG 14 5.15 0.00 0.24 22.04 72.52 0.06 100.00
GG 15 5.84 0.00 0.19 20.15 73.72 0.10 100.00
GG 16 5.12 0.00 0.41 25.25 69.17 0.06 100.00
GG 17 7.39 0.00 0.38 19.32 72.76 0.14 100.00
GG 18 6.24 0.00 0.29 16.92 76.50 0.06 100.00
GG 19 6.43 0.00 0.21 18.18 75.12 0.07 100.00
GG 20 5.62 0.00 0.10 22.42 71.33 0.54 100.00
GG 21 572 0.00 0.26 22.85 71.13 0.04 100.00
GG 22 5.64 0.00 0.16 21.22 72.85 0.13 100.00
GG 23 5.82 0.00 0.36 18.86 74.84 0.12 100.00
GG 24 4.95 0.00 1.60 25.01 68.37 0.08 100.00
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Pyrope | Almandine | Spessartine | Andradite | Grossularite | Uvarovite | total
GG 25 5.93 0.00 0.32 24.15 69.55 0.05 100.00
GG 26 5.46 0.00 0.26 25.02 69.16 0.09 100.00
GG 27 5.82 0.00 0.22 27.87 66.01 0.08 100.00

Areg1angudinasiinig n1InTEatelaIlIunane sWa GA 6 31U 6 AL

ATITNBIAUTZNOUMLAL 6 AI8E19 (579 4.21) nudndesalsenauwes SiO, Seeas 39.15

~ 41.39 (fadu¥eay 40.69 ALD8LUUINIIIU 0.82) CaO Fouaz 33.35 - 35.99 (Alade

$ouaz 34.05 Andoauuaasgi 1.01) ALO; fosay 14.68 - 17.02 (Aaduosay 16.04 1

WeauunInsgiu 0.80) Fe,0; Sauaz 5.92 - 9.00 (Anaduiesay 7.17 AlTeuuuInggIu

1.03) WiaA1UIAY end member (11579 4.22) wuI1eerUsenausty Grossularite $o8ay

71.25 - 77.45 (Aadsfosay 75.18 ALDBUULLIATEIU 2.55) LagNy andradite Fouaz

15.44 - 22.93 (FAndsforas 18.24 AndeauuinnsgIu 2.80)

130 4.21 B3RUsENEUNIALATIVeiIegIe NaY grossularite Hwidadtinia (GA)

Wt% oxide
sample | MgO | ALO; | SIO, | Ca0 | TiIO, | V.05 | Cr,O5 | MnO | Fe,O4 total
GA 01 1.61 | 17.02 | 40.59 | 34.23 | 0.42 0.03 0.07 0.12 5.92 100.00
GA 02 144 | 16.42 | 41.39 | 3335 | 0.54 0.05 0.06 0.10 6.65 100.00
GA 03 1.48 | 15.65 | 39.15 | 3599 | 0.48 | 0.05 0.01 0.09 | 7.10 100.00
GA 04 1.55 | 16.09 | 40.81 | 33.55 | 0.31 0.05 0.12 0.10 7.44 100.00
GA 05 1.29 | 16.40 | 40.83 | 33.76 | 0.62 | 0.04 0.03 0.11 | 6.93 100.00
GA 06 1.24 | 1468 | 41.38 | 33.39 | 0.14 0.05 0.01 0.12 9.00 100.00
M5 4.22 Sevarvedadnusznauwiln (% End Member) 98438819 ngil GA

Pyrope | Almandine | Spessartine | Andradite | Grossularite | Uvarovite | total
GA 01 6.71 0.00 0.28 15.44 77.32 0.24 100.00
GA 02 6.19 0.00 0.25 15.90 77.45 0.21 100.00
GA 03 6.44 0.00 0.23 19.69 73.61 0.03 100.00
GA 04 6.57 0.00 0.24 18.49 74.29 0.42 100.00
GA 05 5.52 0.00 0.26 16.96 77.18 0.09 100.00
GA 06 5.50 0.00 0.29 22.93 71.25 0.03 100.00
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fog1anguddunisnszatsuasin s GH $1udu 29 fegs Tinmgiiesduszney
il 29 fethe (519 6.23) nuiiiesrUszneuves SO, Seuay 31.52 — 40.74 (Aady
Yoway 39.68 AndauuINnsgIu 2.11) CaO $osay 34.72 - 47.47 (Anadefesay 36.85 A
Deauusnnsgu 2.77) ALO; Yeay 15.19 -19.64 (Aadsiesay 18.55 AndouuuinnsgIu
1.08) Fe,05 Yoy 2.55 - 535 (Anaduiosay 3.51 Andoauuannsgm 0.61) ey
end member (1319 4.24) wuinesduszneutliu Grossularite $osar 81.00 - 96.67 (Aade
Yoway 88.19 ANLT8LULLNATIN 4.58) LayWy andradite Yoz 0.00 - 15.91 (Aaduies
ay 7.76 andoauuinasgu 4.82) fdedunaifinuiaunivesanisiinsgiesdusznoy
NaNVDIFIBEe GH 06 (SiO, Spway 31.52 way CaO Soway 47.47) GH 14 (SO, Seuay 36.52
way CaO 508ay 41.16) GH 23 (SiO, Souay 34.28 way CaO Sozay 43.90)

iHlefndoyanan1siasesisiegis GH 06 GH 14 uay GH 23 eanuddiiAsIzsing
add 26 feths nuIdesFUsEnouves SIO, Seuay 38.00 — 40.74 (ALaAuSeay 40.32 A
Deauusnasgiu 0.57) CaO Fowaz 34.72 - 39.00 (Andsieray 36.01 ALdosuuIRIgIY
0.78) ALO, Sotay 17.33 — 19.64 (ALaAuSovay 18.85 ﬁhLﬁmwummgm 0.57) Fe,0; 508
a¥ 2.55 - 5.35 (Aadsiesay 3.54 Andeuuuninigiu 0.63) efuinai end member
wuiresAuszneuiliu Grossularite Yowaz 81.00 - 96.67 (Aladufovay 88.42 Andusuy
1A 4.38) LagNU andradite Yopay 0.00 - 15.91 (Anadsfosay 7.72 Andesuy

1INIFU 4.69)

P13 4.23 B3RUsENauNaLATvadiiedns Nau grossularite ddu (GH)

Wt% oxide

sample | MgO | ALO; | SIO, Ca0 | TiO, | V,05 | Cr,0O5 | MnO | Fe,O4 total
GH 01 0.89 | 19.64 | 40.71 | 3546 | 0.25 | 0.07 0.02 022 | 274 100.00
GH 02 1.33 | 19.55 | 40.70 | 35.69 | 0.12 | 0.01 0.02 0.04 | 255 100.00
GH 03 0.61 | 19.25 | 40.51 | 36.34 | 0.11 | 0.10 0.01 0.16 | 291 100.00
GH 04 0.90 | 19.08 | 40.47 | 36.13 | 0.08 | 0.06 0.02 0.18 | 3.08 100.00

GH 05 0.80 | 18.90 | 40.74 | 35.60 | 0.10 | 0.02 0.01 0.12 3.70 100.00

GH 06 098 | 1519 | 3152 | 4747 | 135 | 0.05 0.14 0.11 3.20 100.00

GH 07 0.76 | 1853 | 40.02 | 37.13 | 0.13 | 0.08 0.01 0.22 3.13 100.00

GH 08 1.16 | 18.95 | 40.54 | 3579 | 0.11 0.01 0.02 0.06 | 3.37 100.00

GH 09 0.76 | 17.99 | 38.00 | 39.00 | 0.62 | 0.01 0.01 0.15 3.45 100.00

GH 10 0.73 | 19.18 | 40.55 | 35.72 | 0.27 | 0.01 0.03 0.13 | 3.38 100.00
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Wt% oxide
sample | MgO | ALO; | SIO, | Ca0 | TiIO, | V.05 | Cr,O5 | MnO | Fe,Os total
GH 11 0.60 | 19.32 | 40.57 | 35.85 | 0.08 | 0.02 | 0.01 0.13 | 3.42 100.00
GH 12 1.18 | 18.71 | 40.33 | 34.72 | 0.34 0.82 0.00 0.13 3.76 100.00
GH 13 0.70 | 19.25 | 40.66 | 3559 | 0.09 | 0.01 0.02 | 0.12 | 356 100.00
GH 14 1.15 | 17.09 | 36.52 | 41.16 | 0.94 0.02 0.02 0.05 3.05 100.00
GH 15 0.71 | 1895 | 40.65 | 35.68 | 0.06 | 0.02 | 0.01 0.34 | 3.58 100.00
GH 16 0.66 | 18.87 | 39.99 | 36.25 | 0.18 0.01 0.01 0.14 3.88 100.00
GH 17 0.72 | 1893 | 40.67 | 35.61 | 0.08 | 0.38 | 0.01 0.13 | 3.45 100.00
GH 18 0.57 | 18.85 | 40.55 | 35.50 | 0.15 0.00 0.03 0.80 3.56 100.00
GH 19 0.73 | 18.71 | 40.39 | 36.36 | 0.10 | 0.06 | 0.03 | 0.14 | 3.48 100.00
GH 20 0.82 | 18.98 | 40.44 | 36.25 | 0.09 0.07 0.03 0.18 3.16 100.00
GH 21 1.23 | 19.56 | 40.51 | 35.78 | 0.09 | 0.01 0.01 0.04 | 2.77 100.00
GH 22 0.73 | 18.46 | 40.58 | 36.19 | 0.15 0.04 0.03 0.14 3.68 100.00
GH 23 0.94 | 1558 | 34.28 | 4390 | 1.61 | 0.13 | 0.02 | 0.16 | 3.38 100.00
GH 24 0.55 | 19.49 | 40.62 | 35.92 | 0.09 0.01 0.01 0.14 3.17 100.00
GH 25 1.19 | 1895 | 40.51 | 35.01 | 0.30 | 0.01 0.02 | 0.12 | 3.88 100.00
GH 26 0.90 | 1853 | 40.33 | 36.21 | 0.18 0.09 0.02 0.16 3.60 100.00
GH 27 0.65 | 18.72 | 39.95 | 35,72 | 0.16 | 0.00 | 0.05 | 0.13 | 4.62 100.00
GH 28 0.84 | 1752 | 39.37 | 36.63 | 0.31 0.20 0.01 0.21 4.92 100.00
GH 29 0.65 | 17.33 | 40.04 | 36.05 | 0.34 | 0.06 | 0.01 0.17 | 535 100.00
1519 4.24 JeuarvedadAusenauvila (% End Member) 8339819 Ngy GH
Pyrope | Almandine | Spessartine | Andradite | Grossularite | Uvarovite | total
GH 01 3.54 0.00 0.49 7.33 88.58 0.05 100.00
GH 02 572 0.00 0.11 0.00 94.12 0.05 100.00
GH 03 2.45 0.00 0.35 8.80 88.35 0.04 100.00
GH 04 3.61 0.00 0.41 9.35 86.56 0.07 100.00
GH 05 3.58 0.00 0.31 0.00 96.07 0.05 100.00
GH 06 a.75 0.00 0.31 11.83 82.58 0.52 100.00
GH 07 3.13 0.00 0.51 9.73 86.60 0.03 100.00
GH 08 5.17 0.00 0.14 0.00 94.63 0.06 100.00
GH 09 3.59 0.00 0.40 0.00 95.96 0.05 100.00
GH 10 2.90 0.00 0.29 8.96 87.76 0.09 100.00
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Pyrope | Almandine | Spessartine | Andradite | Grossularite | Uvarovite | total
GH 11 2.38 0.00 0.30 8.74 88.54 0.04 100.00
GH 12 4.78 0.00 0.31 10.32 84.59 0.00 100.00
GH 13 2.78 0.00 0.28 8.76 88.13 0.05 100.00
GH 14 5.63 0.00 0.14 0.00 94.17 0.07 100.00
GH 15 2.83 0.00 0.78 9.90 86.45 0.04 100.00
GH 16 2.94 0.00 0.34 0.00 96.67 0.05 100.00
GH 17 291 0.00 0.30 9.61 87.13 0.04 100.00
GH 18 2.28 0.00 1.82 10.03 85.78 0.09 100.00
GH 19 2.94 0.00 0.32 10.61 86.05 0.09 100.00
GH 20 3.29 0.00 0.41 9.61 86.62 0.08 100.00
GH 21 5.30 0.00 0.10 0.00 94.56 0.04 100.00
GH 22 297 0.00 0.32 11.27 85.35 0.08 100.00
GH 23 5.00 0.00 0.46 12.57 81.89 0.08 100.00
GH 24 2.20 0.00 0.31 8.10 89.35 0.04 100.00
GH 25 a7 0.00 0.27 9.91 84.97 0.07 100.00
GH 26 3.66 0.00 0.36 11.03 84.90 0.06 100.00
GH 27 2.67 0.00 0.32 7.74 89.10 0.18 100.00
GH 28 3.43 0.00 0.49 14.98 81.06 0.03 100.00
GH 29 2.65 0.00 0.40 1591 81.00 0.05 100.00




unil 5 d3Uiazanusngna

msundunszgausifvanvin viatemhaulidusyudie
1. Tnlsy (pyrope)
2. ueanuufunsauealuulad (Almandine, Almandite)
3. awawnsiunsealawnsing (spessartine, spessartite)
4. ﬂiaasga’lvlﬁﬁ (Grossularite, Grossularite)

(3

5. kaUAIbAA (Andradite)

'
s ¢

msiundlidudyudlvidainuiluosrussneunisiunviinesdineisosay 90 Fulvaunsald
v oA v !

AnviinmuazAanusdglndifesiualugauaid (deal) [d3wunviineanainnis

wWaTleduln Ao hauAsIlAR N15UA (M1519 5.1) 911L5ANTSLUR (Tsavorite Garnet)

nseagalsidmAesduiisdy fdenisnsdfe ealalust (Hessonite) wuvaiiidu
paRUsznouNSlunTiinedUszneulieniosas 90 1ull (87.59 — 94.86% Grossularite)
wariloaAUsENaUNANAULBUASILAR (81.00 — 89.35% Grossularite Lag 7.33 — 15.91 %
Andradite) laigu1saa1uunlaniga1nydRniuagAInNa NI UNIE (11519 5.2) Avedaunn
Ihegiiiidesarvesesdusznauneunsiladdauinasinliar sy dRnmiiudy wavens

dunmannanuwarneluNsenin Heat Wave

nseagailsiddetan d¥evmeniside 1lalsd (Tsavorite) wursiiduesuseneu

A5 URYdneIRUSENDULAYY 94.12 — 96.67% Grossularite) a4AaUsenauNauy il

a

Andradite (0.00 - 0.41%) a@w15ad1uunIINNToagatbindduInfiesAuszneuseniy

a1 voa v

andradite oale@a1auddn (11519 5.3) 9113lsA (Tsavorite) Aaaedinig 1.734 — 1.742

IS | v 1

grossularite/andradite (GG) dd1dwilvinimganinfe 1.759 - 1.771 detganseaganlsnd
wided (GA) Tesdusznaulndlfesiudiognengy GG (m519 5.4) andudvinmganindntios
B 1.765 - 1.780 USuauu8983AUsENU andradite MiiiuAudanaliddydinimiiuduue

A1ANeeT Nz dtegludiaufeliufe 3.57 - 3.69



A1519 5.1 29AUTENDUNILALIvBIAeg19NTnIRUsEnau Andradite
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DIAUIZNDUN Ideal 19814 Topazolite | #179819 Demantoid
LAl (AnT) (AnD)

Cas Fe**,(SiO4); | 100 %Andradite 95.09 - 97.42 94.72 -~ 97.70
% Andradite % Andradite

wt% SiO, 35.47 35.05 - 37.96 31.49 - 38.06
(1ndy 37.17) (1988 36.36)

wt% Fe,O3 31.42 26.77 — 30.02 24.35 - 29.42
(wde 27.89) (@i 27.91)

wt% CaO 33.11 32.92 -36.32 32.72 -41.97
(1ndy 33.56) (1@ 34.27)
ANAINAWI NN 3.86 3.82 - 3.89 3.68 - 3.94
(1ndy 3.86) (@Y 3.84)
ANFULANLA 1.887 1.790 - 11nn71 1.81 11NN 1.81

|dentification

Andradite Garnet

Andradite Garnet

Andradite Garnet

Y 1

GEPRIAN

LAD

KIp)

NaN153AS1E9 (Identification)

Andradite Garnet

Andradite Garnet

Fan19n15A1 (Trade

Name)

Topazolite Garnet

Demantoid Garnet

Fan19n15A1 (Trade Name) 989 Andradite Garnet

AR

AN

: Topazolite Garnet

a
LYY

AD

: Demantoid Garnet

a@n (& titaniumaunn)

: Melanite Garnet

AU 9

2\

: Andradite Garnet
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A1519 5.2 29AUTENDUNINLALIUeEIag19NNadAUsENaU Grossularite Garnet @&y

29AUTTNBUNNG Ideal 79879 Hessonite | #19819 Hessonite (GH, 22
LAl (GH, 7 fEN) F0E74)
CasAL(SiOg)s 100 % 94.12 - 96.67 81.00 - 89.35% Grossularite
Grossularite % Grossularite 7.33 — 15.91 % Andradite
wt% SiO, 40.02 36.52 - 40.74 31.52 -40.71
(1ndy 39.57) (188 39.71)
wt% Al,O, 22.64 17.09 - 19.56 15.19 - 19.64
(wAe 18.70) (wde 18.51)
wt% Ca0 37.35 35.60 - 41.16 34.72 - 47.47
(@Y 37.04) (1ndy 36.79)
ANAINAWI NN 3.59 3.63 - 3.77 3.58 - 3.77
(@Y 3.68) (1@ 3.84)
AN 1.734 1.739 - 1.745 1.738 - 1.754
(A8 1.740) (W@ 1.740)
Identification Grossularite | Grossularite Grossularite/Andradite
Garnet Garnet Garnet
GIPREAR \BADIdY - A \AADIFY - d

NaN15AS1EY (Identification)

Grossularite

Garnet

Grossularite/Andradite

Garnet

FaN19n15A1 (Trade Name)

Hessonite Garnet

Hessonite Garnet

FaN19N15A1 (Trade Name) 984

Grossularite Garnet

. Hessonite Garnet

AW87 (@ Chromium/Vanadium) :

Tsavorite Garnet

: Grossularite Garnet

: Grossularite Garnet
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A1514 5.3 29AUTENDUNILALIUBIPA10g19NNlnIAUsENaU Grossularite Garnet @wlen

99AUTENOY Ideal $19819 Tsavorite (GT) $18E19 Grossularite
L3l (GG)
CasAL(SiOg)s 100 % 87.59 — 94.86%Grossularite | 66.01 — 81.98% Grossularite
Grossularite | 0.00 - 0.41 % Andradite | 11.98 - 27.87 % Andradite
wt% SiO, 40.02 35.18 - 41.73 34.93 - 43.05
(de 40.34) (1nAe 40.39)
wt% ALO, 22.64 18.34 - 21.81 14.16 - 17.40
(1@ 20.67) (@8 15.72)
wt% CaO 37.35 33.30 — 42.99 32,62 -41.94
(1nd8 35.40) (1A 35.18)
AA 3.59 3.57 - 3.69 3.60 — 3.69
fad e (1@ 3.62) (1@ 3.65)
ANRYUNLY 1.734 1.734 - 1.742 1.759 - 1.771
(1 1.738) (1@ 1.760)
Identification | Grossularite | Grossularite Garnet Grossularite/Andradite
Garnet Garnet
GIRRERN \WeEn WA - WeIDUNEDY
NANITILATIZH Grossularite Garnet Grossularite/Andradite
(Identification) Garnet

Fan19n15A1 (Trade Name)

Tsavorite Garnet

Grossularite Garnet/

Mali Garnet

FaN19n15A1 (Trade Name) 999 Grossularite Garnet

= ¥ ¥

NG UG

AD

. Hessonite Garnet

AD

Wea (5 Chromium/Vanadium) : Tsavorite Garnet

Aen

: Grossularite Garnet

%mmwﬁw (Trade Name) 989 Grossularite/Andradite Garnet : Mali Garnet
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A1519 5.4 99AUTENOUNILALIvUDIPIg19NlaIRUsEnau Grossularite/Andradite Garnet

99AUITNOU Ideal $19819 Grossularite $19819 Grossularite
LAl (GA) (GG)
CazAl(SiOg)3 100 % 71.25 - 77.45%Grossularite | 66.01 — 81.98% Grossularite
Grossularite | 15.44 — 22.93 % Andradite | 11.98 — 27.87 % Andradite
wt% SiO, 40.02 39.15-41.39 34.93 - 43.05
(1 40.69) (1@ 40.39)
wt% AL,Os 22.64 14.68 - 17.02 14.16 - 17.40
(1nA8 16.04) (18 15.72)
wt% CaO 37.35 33.35 - 35.99 32,62 -41.94
(1ndg 34.04) (1A 35.18)
AAY 3.59 3.60 - 3.67 3.60 - 3.69
QNN (1nAy 3.64) (1nAY 3.65)
ANRYUNLY 1.734 1.765 - 1.780 1.759 - 1.771
(108 1.770) (10A8 1.760)
Identification | Grossularite | Grossularite/Andradite Grossularite/Andradite
Gamet | Gamet Garnet
GIRRERN Wdeq WA - WeIDUEDY
NANITILATIZH Grossularite/Andradite Grossularite/Andradite
(Identification) Garnet Garnet
Foren s (Trade Name) Grossularite Garnet/ Grossularite Garnet/
Mali Garnet Mali Garnet

FaN19n15A1 (Trade Name) 989 Grossularite Garnet

= ¥ ¥

LARDNEN — & . Hessonite Garnet

AD

Wea (5 Chromium/Vanadium) : Tsavorite Garnet

AD

Aen : Grossularite Garnet

%amamaﬁﬂ (Trade Name) 989 Grossularite/Andradite Garnet : Mali Garnet
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SouazUn03AUIENOU Spessartine Garnet ldaunsaduwunlameanviiiniviag
A1AINEATUNIEY8e Spessartine Gamet LHeanadvliininganiiAfiazeulde
then 1.81 lusaedidanuaissuniglndidesiu (m1319 5.5) dau Spessartine Garnet 7
199AUTENBUDY almandine garnet 52128 (A1519 5.6) vilnddunsia ldaiuise

FuunlameanuiinmuasAruassunziageadilaiiadu almandine garnet 161

Spessartine Garnet wulluesdusznaunauiu Pyrope Gamet S¥an13n15fAe
Malaya Garnet 30 Malaia Garnet faganguiididdumdos dueutuy Tosdusznauidy
Spessartine Garnet 6.99 — 59.05% uag Pyrope Garnet 18.51 — 87.67% %QLﬂu%fasJazmi
wnudlugaafinraunn @319 5.6) Adedwnmauisasulalugig 1.752 - 1.780 adasl
wrianaailodesazustasiusynouves Pyrope Garnet Wudu AAudss s fianas

1 [

bYUNU

Jadenilnarnonisiasunuasaaudwninkas AANa 99 NN EYan1 5 iun T Ll
W8S DAL RIRUTENOUNANINEIDE1AET LHSa8azIRUsENaUTRINTNadarRulinLA
' | ° <, | Y] = = P Iz a0 W |
LAZAIAINUAILNILLUUBEIIUIN DILUSHULNEUTREALDIAUSLNBUNININUATIAINY

1w Y

199 zkazAeriinseanunludesdulusudisursesrusenaudedunusiuuia
o X
YMDUAIL
Almandine (Fe,03) > spessartine (MnO) > pyrope (MgO)
nanfeitesrUseneundnidu Pyrope asAUsynauseslu Almandine Nazdnalianal
FNLAWAEAIANUDITWAISALTU UINWAIINISURTLAATUAINSTTUIIRUUT AT N 9dD
3 = ) 1 =] 19 1y I 1 a{' I3 [ 1 v
29AUTENBUIIVIN I bl AL aIUAMUALNUS TEININ15UA suUade9RUsENauUnUAR Y
FALMLALAIAIUAI9TUN LA DE19TALIN LATIaINNTaLTLLUITLYRIANGI TR NLAZAN
ANUAI N AT U D0IRUsENoU WU Almandine WILTW §9R1519 5.7 B9 5.12 #1579
uanIDIAUIZNIUNINLATIURIAIDE1IITBIAUTENOU pyrope Saay 90-100 AUy Souaz 40-
50 MUaAU uadRvlinmkazAnaaad e degludnauneiulugidesay 20 Tu
nsnagauil Almandine WWueiRusznausuiu pyrope launniadesay 56.19 (11519 5.12)
Arddiningaiu 1.81 Fududediinveniiendld wazAinnuaadinisdagegalas
4.17 Ye019&vauiyu almandine 100% Way spessartine tnlsunazuweauuuaudnnuidu
3 ) ) ' PRy | A aa I3 a ] I3
29AUSENBUNANNY ABg19NANY lUNUWeaLLUAUNTBIAUSENaULRYT WULduaIAUsENaU

waufulnlsy Gaarunsaldainasunisgandunasiisdudunaaindnyuzidunisganiu
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wasaanandadusinusynaunanues Almandine AsunuaUsyam 576 526 uay 505

UILULUAS

aglsinuluniseanlususesvewioslfjiinis nsldnisinsziesddsznaunis

willluweiesliodudunfngn aunsalddeyaasulunisns 5.1 - 5.12 wasgrudeyalu
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A1319 5.5 99AUTENaUNIATYRI0819IlnIAUIENOU Spessartine Garnet

29AUTENOU Ideal deal M98 A9E
LAYl Mn?*;AL(Si04)5 | Fe*3AL(SiO4)5 | Spessartine Spessartine
100 % 100 % 90.06 — 94.50 % | 84.22 — 89.50 %
Spessartine almandine (wde 93.20) (1nde 86.71)
wt% SiO, 36.41 36.21 35.68 — 37.22 35.71 - 37.05
(1 36.70) (108 36.67)
wt% Al,Os 20.60 20.48 18.04 - 18.80 17.96 — 18.70
(1nfy 18.42) (1nfy 18.39)
wt% MnO 42.99 - 34.75 - 39.38 33.19 - 35.64
(1ndy 37.00) (1ndy 34.46)
wt% MgO - 43.30
AAIY 4.19 4.32 4.13 - 4.27 4.12 - 4.23
02994 (1ndy 4.20) (1@ 4.18)
ANy 1.800 1.830 1.782 —annd1 | 11An3 1.81
1.81
Identification Spessartine Almandine Spessartine Spessartine
Garnet Garnet Garnet Garnet
GIPRERN uASdin Widoddy — & \Widoddu — &
NAN1TILATIZY (Identification) Almandine Spessartine Spessartine
Garnet Garnet Garnet
Fom19n1561 (Trade Name) Almandine Spessartine Spessartine
Garnet Garnet Garnet
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M1519 5.6 89AUTENDUNILATUBIA108197TDIAUTENBU Spessartine Garnet SAUAU

99AUTENBU almandine garnet Lay/1"30 pyrope garnet

23AUsTNOULAL Ideal 19819 Spessartine | #1981 Spessartine
% Spessartine 100 84.22 - 89.50% 6.99 — 59.05 %
(@Y 86.71) (1ndy 24.80)
% almandine - 1.45 - 5.78 0.00 - 4.24
(de 3.74) (0dg 0.13)
% pyrope - 2.89 - 9.06 18.51 - 87.67
(1nd8 8.05) (10dy 0.68.18)
Mn2*,AL(SIO,),
wt% SiO, 36.41 35.71 - 37.05 36.22 - 40.06
(10 36.67) (1@ 38.65)
wt% AL,Os; 20.60 17.96 - 18.70 18.06 — 20.53
(1nfy 18.39) (10 19.70)
wt% MnO 42.99 33.19 — 35.64 7.84 — 26.82
(@Y 34.46) (10dy 16.17)
AAIN 4.18 4.12 -4.23 3.38 - 4.07
AIUNE (dy 4.20) (1ndg 3.90)
ARUURNLY 1.800 111N 1.81 1.752 - 1.780
(de 1.760)
Identification Spessartine Garnet | Spessartine Garnet | Spessartine/pyrope
Garnet
GIPRRRN WAdin) WD — dUaNYLY

NAN15ILASI (Identification)

Spessartine Garnet

Spessartine/pyrope

Garnet

FaN19N15A1 (Trade Name)

Spessartine Garnet

Malaya Gamnet

FaN19n15A1 (Trade Name) 84

Spessartine Garnet




M54 5.7 8eAUsEnauneAiivesiegiilesrusenau pyrope Seuaz 90 — 100

29AUITNOUYNLAL Ideal NANITILATIZIFIBEN9A EDXRF (26 foea)
MgsAL(SIOL), | 100% 90.28 — 98.36% pyrope (1A 95.19)
Pyrope 0.00 - 5.21% Almandine (188 0.62)

wt% SiO, 44.71 37.84 - 41.15 (128 39.09)

Wt9% AL,Os 25.29 19.31 - 20.77 (1@8y 19.98)

Wt% MgO 29.99 21.90 - 26.14  (i@dw 24.10)
AIAUNWINNIE | 3.58 3.80 - 3.91 (1ad8 3.86)
ATl 1.714 1746 - 1.759  (in@g 1.750)
Identification Pyrope Pyrope

Trade Name

ALY — WAIONLN : rhodolite garnet

M54 5.8 89AUTENRUNNLALINBIeL iR UsEnau pyrope Souaz 80 — 90

p9AUsENEUNILAL Ideal NANISILATIEY8819038 EDXRF (18 fle19)

Mg:AL(SIO.)s | 100% 80.76 - 89.64 % pyrope (1ad8 85.90)
Pyrope 0.00 - 18.08 % Almandine (e 5.20)

wt% SiO, 44.71 37.24 — 40.89 (128 38.94)
Wt% ALO; 25.29 18.92 - 20.62 (wde 19.79)
Wt% MgO 29.99 18.79 - 26.88 (de 22.43)
Wt% Fe,0, : 7.08 - 23.40 (@AY 15.04)

AIAUWINNIY | 3.58 3.65 - 3.98 (de 3.84)

s 1.714 1.761 - 1.770 (wde 1.760)

Trade Name

AWM - LAIDULY

rhodolite garnet
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M54 5.9 aeAUsEnaUNILALiveseglosrUsenau pyrope Souaz 70 — 80

p9AUTENEUNIALAL Ideal NANITIATIZYBE1908 EDXRF (14 @19819)

Mg:AL(SIO)s | 100% 70.2 - 78.99 % pyrope (1adg 74.95)
Pyrope 4.11 - 22.96 % Almandine (e 14.88)

wt% SiO, 44.71 36.96 — 38.64 (@AY 38.10)
Wt% ALO, 25.29 18.83 - 19.82 (wde 19.45)
Wt% MgO 29.99 17.13 - 20.23 (de 18.65)
Wt% Fe,O, : 16.12 - 22.57 (1288 19.85)

ANANNENINNIE | 3.58 3.79 - 3.95 (wde 3.87)

Ry ity 1.714 1.759 - 1.778 (wAe 1.770)

Trade Name

LA - AU

rhodolite garnet

M1579 5.10 99AUsENaUNAIATYeIRI0eNNlnIAUTENEU pyrope S08ag 60 — 70

29AUTTNBUYNALAL Ideal HANITILATIZIABE19A EDXRF (11 fega)

MgsAL(SIOL), | 100% 60.28 — 69.68 % pyrope (\Ad 65.62)
Pyrope 16.87 - 37.00 % Almandine (188 25.53)

Wt% SiO, 44.71 36.97 - 38.64 (Ao 37.89)
wt% ALO, 25.29 18.88 - 19.54 (108 19.23)
wt% MgO 29.99 13.79 - 18.00 (LQ%EJ 16.15)
Wt% Fe,O, : 18.98 — 28.93 (128 23.26)

AIAUOWINNIE | 3.58 3.91 - 4.08 (de 3.99)

AR TLRNLNA 1.714 1.769 — 11nn7n 1.81

Trade Name

AP - WAL

rhodolite garnet
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M54 5.11 9AUsznaumaAiivesiiegsniininusenau pyrope Souag 50 — 60

29AUITNOUYNLAL Ideal NANITILATIZIFBE19A8 EDXRF (5 #29819)
MgsAL(SIOL), | 100% 51.73 - 59.59 % pyrope (&8 56.01)
Pyrope 28.64 — 45.96 % Almandine (Laﬁ‘&l 35.23)
wt% SiO, 44.71 37.13 -38.29 (1ad 37.76)
Wt9% AL,Os 25.29 18.58 - 19.34 (1@A8 19.09)
wt% MgO 29.99 11.61 - 15.00 (Lﬂ?ﬂlﬁ 13.66)
Wt% Fe,0, : 23.01 - 31.76 (@AY 26.12)
AANNOWIUNIE | 3.58 3.92 - 4.09 (wde 4.01)
ANRUIANLA 1.714 1.773 - 11nn71 1.81

Trade Name

LA - LAIDULIY

rhodolite garnet

M1579 5.12 99AUsENaUNNAIATYeIRI0e19NlnIAUIENEY pyrope S08ag 40 — 50

paAUsEnaUNILAl Ideal NANNSIAIZYBE1998 EDXRF (22 A19819)
MgsAL(SIO.); | 100% 40.35 -48.85 % pyrope (1ndy 43.41)
Pyrope 34.77 - 56.19 % Almandine (1@ 39.99)
wt% SiO, 44.71 36.52 — 38.84 (1288 38.09)
wt% ALO, 25.29 18.42 - 19.25 (1088 18.93)
Wt% MgO 29.99 9.22 - 12.41 (wde 10.74)
Wt% Fe,O, : 2333 - 34.66 (1@ 25.91)
ANANNENINNE | 3.58 3.96 — 4.17 (1aAy 4.02)
ANRTUIANLN 1.714 1.780 — w1nn71 1.81
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Sample: AnD 01
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.66 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 4.49 x 5.45 x 3.07 mm. S.G. 3.68
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 94.50 a*= -15.29 b*=  40.92

% End Member
Uvarovite: 0.11 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.83

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 97.05
Spessartine: 0.01




Sample: AnD 02
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.55 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.59 x 5.59 x 2.43 mm. S.G. 3.69
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 9539 a¥*= -19.44 b*=  30.99

% End Member
Uvarovite: 0.10 Grossular: 0.08
Almandine: 0.00 Pyrope: 3.33

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 96.46
Spessartine: 0.02




Sample: AnD 03
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.55 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.39 x 5.48 x 2.59 mm. S.G. 3.76
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 98.04 a*= -17.11 b*=  33.46

% End Member
Uvarovite: 0.11 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.73

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 97.16
Spessartine: 0.00




Sample: AnD 04
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.39 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 4.30 x 5.34 x 2.09 mm. S.G. 3.77
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 87.78 a*=  -15.51 b*=  29.76

% End Member
Uvarovite: 0.33 Grossular: 0.00
Almandine: 0.00 Pyrope: 6.44

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 93.23
Spessartine: 0.00




Sample: AnD 05
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.52 carat
Cutting: Fancy Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.27 x 5.53 x 2.28 mm. S.G. 3.77
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L* a* b*: L*= 80.32 a*= -15.58 b*=  26.88

% End Member
Uvarovite: 0.12 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.13

UV/Vis/NIR absorption spectrum

6

Absorbance (A)

T I T L T ¥ T
400 500 600 700

Wavelength (nm)

800

Andradite: 97.74
Spessartine: 0.00




Sample: AnD 06
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.55 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.46 x 5.36 x 2.54 mm. S.G. 3.77
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a* b*: L*= 179.65 a¥*= -29.84 b*=  56.35

% End Member
Uvarovite: 0.05 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.84

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 97.12
Spessartine: 0.00




Sample: AnD 07
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.51 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 4.22 x 5.06 x 2.63 mm. S.G. 3.78
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 90.19 a*= -15.74 b*=  33.29

% End Member
Uvarovite: 0.12 Grossular: 0.11

Almandine: 0.00 Pyrope: 2.65

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 96.94
Spessartine: 0.18




Sample: AnD 08
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.46 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 4.10 x 5.02 x 2.60 mm. S.G. 3.79
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 70.07 a*= 1177 b*=  28.40

% End Member
Uvarovite: 0.13 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.92

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T ¥ T d T
400 500 600 700

Wavelength (nm)

Andradite: 96.95
Spessartine: 0.00




Sample: AnD 09
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.38 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.01 x 5.30 x 2.24 mm. S.G. 3.80
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a* b*: [*= 81.23 a*= -15.00 b*=  26.32

% End Member
Uvarovite: 0.26 Grossular: 0.00
Almandine: 0.00 Pyrope: 12.93

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 86.81
Spessartine: 0.00

&




Sample: AnD 10

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 0.45 carat
Cutting: Fancy Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.01 x 5.10 x 2.53 mm. S.G. 3381
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent

CIE color L* a*b*: L*= 18.09 a*= -4.13 b*=  11.79

% End Member

Uvarovite: 0.04 Grossular: 0.00 Andradite: 97.81
Almandine: 0.00 Pyrope: 2.14 Spessartine: 0.00

UV/Vis/NIR absorption spectrum

Absorbance (A)

T E T L T * T J 1
400 500 600 700 800

Wavelength (nm)



Sample: AnD 11

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 2.07 carat
Cutting: Fancy Cut
Color: Green R..  Over 1.81
Dimension: 6.52 x 8.06 x 4.38 mm. S.G. 3.82
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent

CIE color L* a*b*: L*= 41.25 a*= -10.41 b*=  21.33

% End Member
Uvarovite: 0.60 Grossular: 0.01
Almandine: 0.00 Pyrope: 2.07

UV/Vis/NIR absorption spectrum

Absorbance (A)

T E T L T ¥ T
400 500 600 700

Wavelength (nm)

Andradite: 97.30
Spessartine: 0.01

800



Sample: AnD 12

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 1.40

carat
Cutting: Fancy Cut
Color:  Yellowish Green R.I.  Over 1.81
Dimension:  6.15 x 9.25 x 2.58 mm. S.G. 3.83
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L*a*b*: L*= 20.03 a*= -541 b*= 1253

% End Member

Uvarovite: 0.00 Grossular: 0.00 Andradite: 97.89
Almandine: 0.00 Pyrope: 2.11 Spessartine: 0.00

UV/Vis/NIR absorption spectrum

8 —

Absorbance (A)
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T E T L T * T
400 500 600 700

800
Wavelength (nm)



Sample: AnD 13

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 2.26 carat
Cutting: Fancy Cut
Color:  Green R.I.  Over 1.81
Dimension: 6.91 x 8.78 x 4.10 mm. S.G. 3.83
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent

CIE color L* a* b*: L*= 1247 a¥*= -4.46 b*=  10.36

% End Member

Uvarovite: 0.00 Grossular: 0.00 Andradite: 97.78

Almandine: 0.00 Pyrope: 2.22 Spessartine: 0.00

UV/Vis/NIR absorption spectrum

8 —
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Sample: AnD 14
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape: Round Weight: 2.77 carat
Cutting: Fancy Cut
Color:  Green R.I.  Over 1.81
Dimension:  7.83 x 7.85 x 5.19 mm. S.G. 3.83
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L*a*b*: [*= 7152 a*= -16.02 b*=  37.53

% End Member

Uvarovite: 0.11 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.38

UV/Vis/NIR absorption spectrum

Absorbance (A)

T E T L T * T
400 500 600 700

Wavelength (nm)

Andradite: 97.51
Spessartine: 0.00

800



Sample: AnD 15
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 1.42 carat
Cutting: Fancy Cut
Color:  Green R.I.  Over 1.81
Dimension: 4.98 x 7.05 x 4.67 mm. S.G. 3.84
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L* a* b*: L*= 7265 a¥*=  -14.84 b*=  37.03

% End Member

Uvarovite: 0.11 Grossular: 0.00
Almandine: 0.00 Pyrope: 1.93

UV/Vis/NIR absorption spectrum

S |

FS

Absorbance (A)

<

=}

T E T L T * T
400 500 600 700
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800

Andradite: 97.81
Spessartine: 0.16




Sample: AnD 16
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.41 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 4.14 x 5.01 x 2.44 mm. S.G. 3.85
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 93.33 a¥*= -16.61 b*=  34.41

% End Member
Uvarovite: 0.24 Grossular: 0.00
Almandine: 0.00 Pyrope: 4.75

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 95.01
Spessartine: 0.00

&




Sample: AnD 17
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.42 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.45 x 5.08 x 2.24 mm. S.G. 3.85
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 98.08 a¥*= -16.97 b*= 3225

% End Member
Uvarovite: 0.11 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.85

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 97.03
Spessartine: 0.00




Sample: AnD 18
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.45 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.00 x 4.96 x 2.33 mm. S.G. 3.85
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 8994 a*= -17.67 b*=  30.46

% End Member
Uvarovite: 0.10 Grossular: 0.00
Almandine: 0.00 Pyrope: 3.00

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 96.89
Spessartine: 0.00




Sample: AnD 19
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.54 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.15 x 5.95 x 2.46 mm. S.G. 3.85
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 98.96 a*= -16.88 b*= 3298

% End Member
Uvarovite: 0.11 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.27

UV/Vis/NIR absorption spectrum

Absorbance (A)

T K T ' T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 97.61
Spessartine: 0.00

£3




Sample: AnD 20

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 0.63 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R..  Over 1.81
Dimension: 4.12 x 5.88 x 2.84 mm. S.G. 3.85
Optic Character:  Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 87.55 a*= -10.44 b*=  42.02

% End Member
Uvarovite: 0.10 Grossular: 0.06
Almandine: 0.00 Pyrope: 2.31

UV/Vis/NIR absorption spectrum

10 <
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Sample: AnD 21

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 261 carat
Cutting: Fancy Cut
Color:  Green R.I.  Over 1.81
Dimension:  7.18 x 9.21 x 4.74 mm. S.G. 3.85
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent

CIE color L*a*b*: [*= 1741 a*= -4.39 b*= 1451

% End Member

Uvarovite: 0.17 Grossular: 0.00 Andradite: 97.51

Almandine: 0.00 Pyrope: 2.32 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: AnD 22
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.48 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 4.07 x 5.11 x 2.73 mm. S.G. 3.86
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 8740 a*= -16.63 b*=  32.00

% End Member
Uvarovite: 1.50 Grossular: 0.00
Almandine: 0.00 Pyrope: 72.73

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
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Sample: AnD 23
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.52 carat
Cutting: Fancy Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.37 x 5.39 x 2.48 mm. S.G. 3.86
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L*a* b*: L*= 85.14 a¥*= -14.22 b*=  34.32

% End Member
Uvarovite: 0.00 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.33

UV/Vis/NIR absorption spectrum

Absorbance (A)

Andradite: 97.67
Spessartine: 0.00

T K T L T ' T
400 500 600 700

Wavelength (nm)

800



Sample: AnD 24
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.59 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 3.99 x 5.81 x 2.92 mm. S.G. 3.86
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: [*= 9498 a*= -17.49 b*=  38.40

% End Member
Uvarovite: 0.13 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.12

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: AnD 25

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 0.48 carat
Cutting: Mixed Cut

Color:  yellowish Green R.. Over 1.81
Dimension:  4.09 x 4.85 x 2.74 mm. S.G. 3.87

Optic Character:  Anormalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*=9276 a*¥= -15.07 b*= 35.72

% End Member
Uvarovite: 0.11 Grossular: 0.05 Andradite: 96.77
Almandine: 0.00 Pyrope: 3.06 Spessartine: 0.02

UV/Vis/NIR absorption spectrum
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Sample: AnD 26

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 1.00 carat
Cutting: Mixed Cut
Color:  strongly yellowish Green R..  Over 1.81
Dimension: 4.97 x 6.13 x 3.52 mm. S.G. 3.87
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 96.55 a*= -14.90 b*= 4567

% End Member
Uvarovite: 0.24 Grossular: 0.27 Andradite: 96.97
Almandine: 0.00 Pyrope: 2.50 Spessartine: 0.01

UV/Vis/NIR absorption spectrum
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Sample: AnD 27

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 1.72 carat
Cutting: Fancy Cut
Color: Green R.. Over 1.81
Dimension: 5.68 x 7.63 x 4.48 mm. S.G. 3.87
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent

CIE color L*a*b*: L*= 1876 a*= -6.07 b*=  13.28

% End Member

Uvarovite: 0.11 Grossular: 0.03 Andradite: 97.53
Almandine: 0.00 Pyrope: 2.30 Spessartine: 0.02

UV/Vis/NIR absorption spectrum
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Sample: AnD 28

Identification: Natural Andradite Garnet

Tradename:  Demantoid
Shape:  Oval Weight: 0.62 carat
Cutting: Mixed Cut
Color:  strongly yellowish Green R.. Over 1.81
Dimension: 3.92 x 5.73 x 291 mm. S.G. 3.88
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 87.66 a¥*= -12.26 b*=  39.25

% End Member
Uvarovite: 0.09 Grossular: 0.07 Andradite: 97.90
Almandine: 0.00 Pyrope: 1.93 Spessartine: 0.01

UV/Vis/NIR absorption spectrum
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Sample: AnD 29

Identification: Natural Andradite Garnet

Tradename:  Demantoid
Shape:  Oval Weight: 091 carat
Cutting: Mixed Cut
Color:  strongly yellowish Green R.. Over 1.81
Dimension: 4.66 x 6.33 x 3.16 mm. S.G. 3.88
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 84.87 a¥*= -12.13 b*=  43.27

% End Member
Uvarovite: 0.13 Grossular: 0.00 Andradite: 96.96
Almandine: 0.00 Pyrope: 2.91 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: AnD 30

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 1.90

carat
Cutting: Fancy Cut
Color:  yellowish Green R..  Over 1.81
Dimension:  7.02 x 8.97 x 3.54 mm. S.G. 3.88
Optic Character: Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L*a*b*: L*= 2029 a*= -5.40 b*=  13.23

% End Member
Uvarovite: 0.27 Grossular: 0.14 Andradite: 97.08

Almandine: 0.00 Pyrope: 2.48 Spessartine: 0.04

UV/Vis/NIR absorption spectrum
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Sample: AnD 31

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Oval Weight: 0.60 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R..  Over 1.81
Dimension: 4.12 x 5.97 x 291 mm. S.G. 3.89
Optic Character:  Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 8761 a*= -10.59 b*=  40.86

% End Member
Uvarovite: 0.10 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.14

UV/Vis/NIR absorption spectrum
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Sample: AnD 32
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.43 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 3.95x 490 x 2.42 mm. S.G. 391
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 14577 a*= -2395 b*=  57.78

% End Member
Uvarovite: 0.10 Grossular: 1.21

Almandine: 0.00 Pyrope: 3.95

UV/Vis/NIR absorption spectrum
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N
]

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 94.72
Spessartine: 0.02




Sample: AnD 33
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.58 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.18 x 5.19 x 3.00 mm. S.G. 391
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 82.67 a¥*= -16.56 b*=  31.35

% End Member
Uvarovite: 0.09 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.95

UV/Vis/NIR absorption spectrum
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Sample: AnD 34

Identification: Natural Andradite Garnet

Tradename: Demantoid

Shape:  Pear Weight: 0.41 carat
Cutting: Mixed Cut
Color:  yellowish Green R.I.  Over 1.81
Dimension: 4.32 x 5.18 x 2.28 mm. S.G. 394
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 9148 a¥*= -15.22 b*= 3323

% End Member
Uvarovite: 0.04
Almandine: 0.00 Pyrope: 2.88

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]
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Sample: AnD 35
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.36 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 3.99 x 4.74 x 2.41 mm. S.G. 3.95
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: [*= 8571 a¥*= -14.24 b*=  31.76

% End Member
Uvarovite: 0.14 Grossular: 0.00
Almandine: 0.00 Pyrope: 6.34

UV/Vis/NIR absorption spectrum
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Sample: AnD 36
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Oval Weight: 0.50 carat
Cutting: Mixed Cut
Color:  yellowish Green R.. Over 1.81
Dimension: 3.93 x 4.87 x 3.03 mm. S.G. 4.01
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 76.56 a¥*= -12.71 b*=  34.64

% End Member
Uvarovite: 0.14 Grossular: 0.00
Almandine: 0.00 Pyrope: 6.91

UV/Vis/NIR absorption spectrum
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Sample: AnD 37
Identification: Natural Andradite Garnet
Tradename: Demantoid
Shape:  Pear Weight: 0.53 carat
Cutting: Mixed Cut
Color:  yellowish Green R..  Over 1.81
Dimension: 4.11 x 6.18 x 2.56 mm. S.G. 4.03
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 96.43 a¥*= -l6.42 b*=  34.79

% End Member
Uvarovite: 0.09 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.78

UV/Vis/NIR absorption spectrum
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Sample: AnT 01

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 0.94 carat
Cutting: Mixed Cut
Color:  slightly yellowish Green Rl 1.790
Dimension: 4.78 x 5.86 x 3.77 mm. S.G. 3.84
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 84.80 a*= -9.33 b*=  46.00

% End Member
Uvarovite: 0.15 Grossular: 0.06 Andradite: 96.83
Almandine: 0.00 Pyrope: 2.84 Spessartine: 0.13

UV/Vis/NIR absorption spectrum
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Sample: AnT 02

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 0.82 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow RI. 1.795
Dimension: 4.23 x 6.45 x 3.32 mm. S.G. 3.86
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 8267 a¥*= -11.32 b*=  39.71

% End Member
Uvarovite: 0.11 Grossular: 0.63
Almandine: 0.00 Pyrope: 3.58

UV/Vis/NIR absorption spectrum
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Sample: AnT 03

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 0.84 carat
Cutting: Mixed Cut
Color:  Yellow R.I.  1.800
Dimension: 4.93 x 5.96 x 3.13 mm. S.G. 3.85
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 8856 a*= -6.59 b*=  57.60

% End Member
Uvarovite: 0.18 Grossular: 0.05 Andradite: 96.61
Almandine: 0.00 Pyrope: 3.15 Spessartine: 0.01

UV/Vis/NIR absorption spectrum
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Sample: AnT 04
Identification: Natural Andradite Garnet
Tradename: Topazolite
Shape:  Oval Weight: 1.24 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R.I.  1.800
Dimension:  5.30 x 7.15 x 3.44 mm. S.G. 3.85
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 107.05 a¥*= -14.72 b*=  51.54

% End Member
Uvarovite: 0.14 Grossular: 0.09
Almandine: 0.00 Pyrope: 2.50

UV/Vis/NIR absorption spectrum
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Sample: AnT 05

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 0.98 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R.I. Over 1.81
Dimension: 4.78 x 6.43 x 3.52 mm. S.G. 3.82
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 76.64 a*= -8.84 b*=  46.37

% End Member
Uvarovite: 0.11 Grossular: 0.00 Andradite: 97.01
Almandine: 0.00 Pyrope: 2.88 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: AnT 06

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 1.18 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R.I. Over 1.81
Dimension: 4.60 x 7.37 x 3.71 mm. S.G. 3.83
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 7372 a¥*= -6.67 b*=  46.21

% End Member
Uvarovite: 0.04 Grossular: 0.05 Andradite: 97.30
Almandine: 0.00 Pyrope: 2.59 Spessartine: 0.01

UV/Vis/NIR absorption spectrum
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Sample: AnT 07

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 1.13 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R.. Over 1.81
Dimension: 4.83 x 6.27 x 4.04 mm. S.G. 3.86
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 7037 a*= -7.14 b*= 4752

% End Member
Uvarovite: 0.05 Grossular: 0.03 Andradite: 97.14
Almandine: 0.00 Pyrope: 2.77 Spessartine: 0.02

UV/Vis/NIR absorption spectrum
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Sample: AnT 08

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Pear Weight: 0.67 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R..  Over 1.81
Dimension: 4.87 x 5.85 x 2.92 mm. S.G. 3.87
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 8477 a*= -12.01 b*= 4147

% End Member
Uvarovite: 0.18 Grossular: 1.27
Almandine: 0.00 Pyrope: 3.41

UV/Vis/NIR absorption spectrum
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Sample: AnT 09

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 1.00 carat
Cutting: Mixed Cut
Color:  Yellow R.I.  Over 1.81
Dimension: 4.65 x 6.29 x 3.62 mm. S.G. 3.87
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 8338 a*= -4.88 b*=  54.37

% End Member
Uvarovite: 0.18 Grossular: 0.34 Andradite: 97.16
Almandine: 0.00 Pyrope: 2.15 Spessartine: 0.16

UV/Vis/NIR absorption spectrum
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Sample: AnT 10

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Pear Weight: 1.20 carat
Cutting: Mixed Cut

Color:  slightly greenish Yellow R.l. Over 1.81
Dimension:  5.45 x 8.09 x 3.60 mm. S.G. 3.87

Optic Character: Anormalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 64.40 a*= -8.29 b*= 36.55

% End Member
Uvarovite: 0.09 Grossular: 0.00 Andradite: 96.66
Almandine: 0.00 Pyrope: 3.25 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: AnT 11

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 1.47 carat
Cutting: Mixed Cut
Color:  slightly greenish Yellow R.I. Over 1.81
Dimension: 5.53 x 7.24 x 4.02 mm. S.G. 3.87
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 102.05 a*= -11.86 b*= 5691

% End Member
Uvarovite: 0.40 Grossular: 0.00
Almandine: 0.00 Pyrope: 2.42

UV/Vis/NIR absorption spectrum
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Sample: AnT 12

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Pear Weight: 0.85 carat
Cutting: Mixed Cut
Color:  Yellow R.I.  Over 1.81
Dimension: 4.99 x 6.97 x 3.18 mm. S.G. 3.88
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 8184 a¥*= -7.94 b*=  49.48

% End Member
Uvarovite: 0.41 Grossular: 0.00 Andradite:; 95.78
Almandine: 0.00 Pyrope: 3.81 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: AnT 13

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Oval Weight: 0.78 carat
Cutting: Mixed Cut
Color:  Yellow R.I.  Over 1.81
Dimension: 4.85 x 5.77 x 3.14 mm. S.G. 3.89
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 8501 a*= -9.79 b*=  46.51

% End Member
Uvarovite: 0.10 Grossular: 0.00 Andradite:; 97.42
Almandine: 0.00 Pyrope: 2.48 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: ANnT 14

Identification: Natural Andradite Garnet

Tradename: Topazolite

Shape:  Pear Weight: 1.43 carat
Cutting: Mixed Cut
Color:  Yellow R.I.  Over 1.81
Dimension: 5.83 x 7.88 x 3.86 mm. S.G. 3.89
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 86.08 a*= -5.02 b*=  59.75

% End Member
Uvarovite: 0.15 Grossular: 0.00 Andradite:; 97.25
Almandine: 0.00 Pyrope: 2.60 Spessartine: 0.00

UV/Vis/NIR absorption spectrum
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Sample: GA 01

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet
Shape:  Oval Weight: 2.29 carat
Cutting: Mixed Cut
Color:  Yellow Rl 1.765
Dimension: 6.67 x 10.09 x 3.56 mm. S.G. 3.67
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 83.97 a¥= 10.24 b*=  77.77
% End Member
Uvarovite: 0.24 Grossular: 77.32 Andradite: 15.44
Almandine: 0.00 Pyrope: 6.71 Spessartine: 0.28

UV/Vis/NIR absorption spectrum

. e

Absorbance (A)

1ﬁN_/\

T K T ¥ T d T v 1
400 500 600 700 800

Wavelength (nm)



Sample: GA 02

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 2.35 carat
Cutting: Mixed Cut

Color: Dark Orange RIl. 1770
Dimension: 6.41 x 9.20 x 4.35 mm. S.G. 3.60

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 70.26 a*= 24.95 b*= 92.32

% End Member
Uvarovite: 0.21 Grossular: 77.45 Andradite: 15.90
Almandine: 0.00 Pyrope: 6.19 Spessartine: 0.25

UV/Vis/NIR absorption spectrum
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Sample: GA 03

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape:  Oval Weight: 1.95 carat
Cutting: Mixed Cut
Color: Dark Orange RI. 1.770
Dimension: 6.17 x 7.43 x 4.78 mm. S.G. 3.66
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 7644 a*= 33.01 b*=  100.89

% End Member
Uvarovite: 0.03 Grossular: 73.61 Andradite: 19.69
Almandine: 0.00 Pyrope: 6.44 Spessartine: 0.23

UV/Vis/NIR absorption spectrum
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Sample: GA 04

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Pear Weight: 2.76 carat
Cutting: Mixed Cut

Color: Dark Orange Rl. 1771
Dimension: 7.30 x 9.03 x 5.26 mm. S.G. 3.63

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 73.37 a*= 29.80 b*= 97.39

% End Member
Uvarovite: 0.42 Grossular: 74.29 Andradite: 18.49
Almandine: 0.00 Pyrope: 6.57 Spessartine: 0.24

UV/Vis/NIR absorption spectrum
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Sample: GA 05

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape: Round Weight: 3.95 carat
Cutting: Mixed Cut

Color:  Very Dark Orange Rl. 1771
Dimension: 8.46 x 8.52 x 6.39 mm. S.G. 3.63

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 45.89 a*= 34.99 b*= 74.78

% End Member
Uvarovite: 0.09 Grossular: 77.18 Andradite: 16.96
Almandine: 0.00 Pyrope: 5.52 Spessartine: 0.26

UV/Vis/NIR absorption spectrum
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Sample: GA 06

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape: Round Weight: 2.60 carat
Cutting: Mixed Cut

Color: Dark Orange R.I. 1.780
Dimension: 7.24 x 7.31 x 5.59 mm. S.G. 3.66

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L*a* b*: L*= 72.06 a*= 18.93 b*= 87.92

% End Member
Uvarovite: 0.03 Grossular: 71.25 Andradite: 22.93
Almandine: 0.00 Pyrope: 5.50 Spessartine: 0.29

UV/Vis/NIR absorption spectrum
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Sample: GG 01

Identification: Natural Grossularite/ Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 1.87 carat

Cutting: Mixed Cut

Color:  Green R.I.  1.759

Dimension:  6.64 x 7.55 x 4.70 mm. S.G. 3.61

Optic Character: Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a*b*: L*= 90.66 a*= -26.63 b*=  61.03

% End Member

Uvarovite: 0.86 Grossular: 73.57

Almandine: 0.00 Pyrope: 7.99

UV/Vis/NIR absorption spectrum

10 4

Absorbance (A)

T i T s T
400 500 600

Wavelength (nm)

700

800

Andradite: 17.08
Spessartine: 0.51




Sample: GG 02
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.34 carat
Cutting: Mixed Cut
Color:  yellowish Green RI. 1.760
Dimension: 5.62 x 7.88 x 3.48 mm. S.G. 3.63
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 88.68 a¥*= -21.14 b*=  68.58

% End Member

Uvarovite: 0.51 Grossular: 73.81
Almandine: 0.00 Pyrope: 6.60

UV/Vis/NIR absorption spectrum
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Sample: GG 03
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.82 carat
Cutting: Cabochon
Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 5.41 x 9.03 x 3.64 mm. S.G. 3.68
Optic Character:  Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L* a*b*: L*= 7533 a*= -10.80 b*= 3297

% End Member

Uvarovite: 0.11 Grossular: 73.87
Almandine: 0.00 Pyrope: 5.38

UV/Vis/NIR absorption spectrum
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Sample: GG 04
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.12 carat
Cutting: Mixed Cut
Color: greenish Yellow RI.  1.759
Dimension: 5.43 x 6.57 x 3.92 mm. S.G. 3.68
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: [*= 100.05 a*= -10.94 b*=  29.60

% End Member

Uvarovite: 0.09 Grossular: 74.55
Almandine: 0.00 Pyrope: 5.58

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GG 05

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 6.07 carat
Cutting: Cabochon

Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 8.60 x 12.20 x 5.83 mm. S.G. 3.63

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 38.21 a¥= -5.57 b*= 20.12

% End Member
Uvarovite: 0.11 Grossular: 81.98 Andradite: 11.98
Almandine: 0.00 Pyrope: 5.73 Spessartine: 0.20

UV/Vis/NIR absorption spectrum
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Sample: GG 06

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape: Oval

Cutting: Cabochon

Color: greenish Yellow

Dimension: 10.12 x 12.24 x 5.95 mm.

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

Weight: 7.26 carat

R.I.  1.76 (spot reading)
S.G. 3.64

CIE color L* a* b*: L*= 96.14 a* -10.48

% End Member
Uvarovite: 0.13 Grossular: 74.36
Almandine: 0.00 Pyrope: 8.79

UV/Vis/NIR absorption spectrum

b*= 3277

Andradite: 16.40
Spessartine: 0.33
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Sample: GG 07

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 7.76 carat
Cutting: Cabochon

Color: greenish Yellow R..  1.76 (spot reading)
Dimension: 10.53 x 12.83 x 5.85 mm. S.G. 3.64

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 62.19 a*= -7.70 b*= 25.62

% End Member
Uvarovite: 0.09 Grossular: 80.71 Andradite: 13.96
Almandine: 0.00 Pyrope: 4.94 Spessartine: 0.30

UV/Vis/NIR absorption spectrum
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Sample: GG 08

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 5.28 carat
Cutting: Cabochon

Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 8.84 x 11.05 x 5.42 mm. S.G. 3.65

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 47.88 a*= -4.38 b*= 24.63

% End Member
Uvarovite: 0.06 Grossular: 80.28 Andradite: 13.65
Almandine: 0.00 Pyrope: 5.75 Spessartine: 0.26

UV/Vis/NIR absorption spectrum
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Sample: GG 09

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Pear Weight: 6.97 carat
Cutting: Cabochon

Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 9.83 x 13.13 x 5.55 mm. S.G. 3.65

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 59.58 a¥= -5.16 b*= 37.65

% End Member
Uvarovite: 0.14 Grossular: 80.69 Andradite: 13.50
Almandine: 0.00 Pyrope: 5.44 Spessartine: 0.23

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T $ T J T s 1
400 500 600 700 800

Wavelength (nm)



Sample: GG 10

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 7.45 carat
Cutting: Cabochon

Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 10.39 x 12.49 x 5.40 mm. S.G. 3.66

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 66.89 a*= -8.71 b*= 30.59

% End Member
Uvarovite: 0.05 Grossular: 76.89 Andradite: 17.27
Almandine: 0.00 Pyrope: 5.59 Spessartine: 0.21

UV/Vis/NIR absorption spectrum
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Sample: GG 11

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 8.05 carat
Cutting: Cabochon

Color: greenish Yellow R..  1.76 (spot reading)
Dimension: 9.12 x 12.02 x 6.72 mm. S.G. 3.66

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent
CIE color L* a* b*: L*= 2885 a*=  -2.64 b*= 3270
% End Member
Uvarovite: 0.07 Grossular: 75.54 Andradite: 17.42
Almandine: 0.00 Pyrope: 6.72 Spessartine: 0.26

UV/Vis/NIR absorption spectrum
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Sample: GG 12

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet
Shape:  Oval Weight: 8.18 carat
Cutting: Cabochon
Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 9.38 x 13.08 x 6.69 mm. S.G. 3.66
Optic Character:  Anormalous Double Refraction
Transparency: Semi-Transparent
CIE color L* a*b*: L*= 4388 a*= -5.82 b*=  33.71

% End Member
Uvarovite: 0.06 Grossular: 78.12 Andradite: 15.82
Almandine: 0.00 Pyrope: 5.77 Spessartine: 0.23

UV/Vis/NIR absorption spectrum
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Sample: GG 13

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape:  Pear Weight: 1.54 carat
Cutting: Mixed Cut
Color:  yellowish Green Rl. 1.762
Dimension: 6.41 x 7.82 x 4.20 mm. S.G. 3.60
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 12299 a*= -13.16 b*=  30.33

% End Member

Uvarovite: 0.06 Grossular: 72.04
Almandine: 0.00 Pyrope: 5.42

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Spessartine: 0.24
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Sample: GG 14

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape:  Oval Weight: 0.98 carat
Cutting: Mixed Cut
Color: greenish Yellow Rl 1.763
Dimension: 5.49 x 6.45 x 3.50 mm. S.G. 3.67
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 126.15 a*= -11.78 b*=  24.46

% End Member

Uvarovite: 0.06 Grossular: 72.52
Almandine: 0.00 Pyrope: 5.15

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GG 15

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet
Shape:  Oval Weight: 1.62 carat
Cutting: Mixed Cut
Color:  yellowish Green RIl. 1.764
Dimension: 6.32 x 8.47 x 3.61 mm. S.G. 3.65
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 99.14 a*= -13.79 b*= 3744

% End Member

Uvarovite: 0.10 Grossular: 73.72
Almandine: 0.00 Pyrope: 5.84

UV/Vis/NIR absorption spectrum

Absorbance (A)

Andradite: 20.15
Spessartine: 0.19
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Sample: GG 16

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Pear Weight: 1.23 carat
Cutting: Mixed Cut

Color: greenish Yellow RIl. 1770
Dimension: 5.45 x 7.58 x 3.61 mm. S.G. 3.61

Optic Character: Anormalous Double Refraction

Transparency: Transparent
CIE color L* a*b*: [*= 11399 a¥*= -12.84 b*= 3755

% End Member

Uvarovite: 0.06 Grossular: 69.17
Almandine: 0.00 Pyrope: 5.12

UV/Vis/NIR absorption spectrum
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Sample: GG 17
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.09 carat
Cutting: Mixed Cut
Color: greenish Yellow RI. 1.759
Dimension: 5.30 x 6.87 x 3.72 mm. S.G. 3.63
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: [*= 121.89 a*= -10.37 b*= 2585

% End Member

Uvarovite: 0.06 Grossular: 76.50
Almandine: 0.00 Pyrope: 6.24

UV/Vis/NIR absorption spectrum
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Sample: GG 18

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape:  Oval Weight: 1.32 carat
Cutting: Mixed Cut

Color: greenish Yellow RI. 1.759
Dimension: 5.51 x 7.11 x 4.07 mm. S.G. 3.68
Optic Character: Anormalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L* = 100.90 a* -8.05 b*=  45.90

% End Member

Uvarovite: 0.14 Grossular: 72.76 Andradite: 19.32
Almandine: 0.00 Pyrope: 7.39 Spessartine: 0.38

UV/Vis/NIR absorption spectrum
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Sample: GG 19

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet

Shape:  Oval Weight: 4.55 carat
Cutting: Cabochon

Color: greenish Yellow R.I.  1.76 (spot reading)
Dimension: 9.38 x 12.92 x 3.53 mm. S.G. 3.66

Optic Character:  Anormalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 5949 a*= -6.38 b*= 32.17

% End Member
Uvarovite: 0.07 Grossular: 75.12 Andradite: 18.18
Almandine: 0.00 Pyrope: 6.43 Spessartine: 0.21

UV/Vis/NIR absorption spectrum
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Sample: GG 20

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet
Shape:  Oval Weight: 1.49 carat
Cutting: Mixed Cut
Color: greenish Yellow RI. 1.768
Dimension: 5.74 x 6.90 x 4.66 mm. S.G. 3.68
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 112.17 a¥*= -14.82 b*= 4498

% End Member

Uvarovite: 0.54 Grossular: 71.33
Almandine: 0.00 Pyrope: 5.62

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GG 21
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.36 carat
Cutting: Mixed Cut
Color: greenish Yellow RIl. 1.768
Dimension: 571 x 7.16 x 4.12 mm. S.G. 3.69
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 99.62 a*= -10.62 b*=  38.09

% End Member
Uvarovite: 0.04 Grossular: 71.13
Almandine: 0.00 Pyrope: 5.72

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Spessartine: 0.26
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Sample: GG 22
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.66 carat
Cutting: Mixed Cut
Color:  yellowish Green RIl. 1.769
Dimension: 6.12 x 7.32 x 4.30 mm S.G. 3.66
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 100.27 a¥*= -14.74 b*= 6290

% End Member

Uvarovite: 0.13 Grossular: 72.85
Almandine: 0.00 Pyrope: 5.64

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GG 23
Identification: Natural Grossular/Andradite Garnet
Tradename:  Mali Garnet
Shape:  Oval Weight: 1.35 carat
Cutting: Mixed Cut
Color:  Yellow RIl. 1.760
Dimension: 5.75x 6.98 x 4.19 mm. S.G. 3.66
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: [*= 11523 a*= -11.07 b*=  50.16

% End Member
Uvarovite: 0.12 Grossular: 74.84
Almandine: 0.00 Pyrope: 5.82

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GG 24

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet
Shape:  Oval Weight: 1.49 carat
Cutting: Mixed Cut
Color:  Yellow RI.  1.769
Dimension: 6.13 x 7.57 x 3.96 mm. S.G. 3.67
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 9948 a*= -9.07 b*=  33.64

% End Member

Uvarovite: 0.08 Grossular: 68.37 Andradite: 25.01
Almandine: 0.00 Pyrope: 4.95 Spessartine: 1.60

UV/Vis/NIR absorption spectrum
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Sample: GG 25

Identification: Natural Grossular/Andradite Garnet

Tradename:  Mali Garnet
Shape:  Oval Weight: 1.37 carat
Cutting: Mixed Cut
Color:  Yellow RIl. 1770
Dimension: 5.89 x 7.18 x 4.05 mm. S.G. 3.65
Optic Character: Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L* = 107.58 a*= -7.60 b*=  57.42
% End Member
Uvarovite: 0.05 Grossular: 69.55 Andradite: 24.15
Almandine: 0.00 Pyrope: 5.93 Spessartine: 0.32

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GG 26

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape:  Oval Weight: 1.55 carat
Cutting: Mixed Cut
Color:  Yellow RIl. 1.770
Dimension: 6.02 x 6.82 x 4.41 mm. S.G. 3.65
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 107.16 a*= -8.75 b*=  61.79

% End Member

Uvarovite: 0.09 Grossular: 69.16 Andradite: 25.02
Almandine: 0.00 Pyrope: 5.46 Spessartine: 0.26

UV/Vis/NIR absorption spectrum
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Sample: GG 27

Identification: Natural Grossular/Andradite Garnet

Tradename: Mali Garnet

Shape:  Oval Weight: 1.50 carat
Cutting: Mixed Cut
Color:  Yellow Rl 1771
Dimension:  6.00 x 7.33 x 4.20 mm. S.G. 3.68
Optic Character: Anormalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 96.53 a¥*=  -8.28 b*=  66.18

% End Member

Uvarovite: 0.08 Grossular: 66.01 Andradite: 27.87

Almandine: 0.00 Pyrope: 5.82 Spessartine: 0.22

UV/Vis/NIR absorption spectrum

Absorbance (A)

~

=]

T E T L T ¥ T v 1
400 500 600 700 800

Wavelength (nm)



Sample: GH 01

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.84 carat
Cutting: Step Cut
Color:  yellowish Orange RIl. 1.738
Dimension: 4.99 x 7.06 x 2.45 mm. S.G. 3.61
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 9189 a¥*= 11.26 b*=  47.23

% End Member

Uvarovite: 0.05 Grossular: 88.58 Andradite: 7.33
Almandine: 0.00 Pyrope: 3.54 Spessartine: 0.49

UV/Vis/NIR absorption spectrum

Absorbance (A)
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Sample: GH 02

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 0.61 carat
Cutting: Mixed Cut
Color:  Yellow Rl 1.739
Dimension:  4.56 x 5.73 x 2.78 mm. S.G. 3.65
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: [*= 101.31 a*= 8.15 b*=  36.65

% End Member
Uvarovite: 0.05 Grossular; 94.12
Almandine: 0.00 Pyrope: 5.72

UV/Vis/NIR absorption spectrum
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Sample: GH 03

Identification: Natural Grossularite Garnet

Tradename:  Hessonite

Shape:  Oval Weight: 2.23 carat
Cutting: Mixed Cut
Color:  yellowish Orange RI. 1.740
Dimension: 6.89 x 8.83 x 4.78 mm. S.G. 3.63
Optic Character: Anomalous Double Refraction
Transparency: Semi-Transparent

CIE color L* a*b*: L*= 9556 a¥= 16.25 b*= 6255

% End Member

Uvarovite: 0.04 Grossular: 88.35 Andradite: 8.80

Almandine: 0.00 Pyrope: 2.45 Spessartine: 0.35

UV/Vis/NIR absorption spectrum
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Sample: GH 04

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 2.02 carat
Cutting: Mixed Cut
Color:  yellowish Orange RI. 1.740
Dimension:  6.46 x 8.62 x 4.33 mm. S.G. 3.65
Optic Character: Anomalous Double Refraction
Transparency: Semi-Transparent

CIE color L* a* b*: L*= 87.19 a¥= 13.72 b*=  54.83

% End Member

Uvarovite: 0.07 Grossular: 86.56 Andradite: 9.35

Almandine: 0.00 Pyrope: 3.61 Spessartine: 0.41

UV/Vis/NIR absorption spectrum
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Sample: GH 05

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 0.62 carat
Cutting: Mixed Cut
Color:  Orange RI. 1.740
Dimension:  4.55 x 5.17 x 2.97 mm. S.G. 3.67
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a*b*: [*= 86.98 a*= 22.06 b*=  64.19

% End Member

Uvarovite: 0.05 Grossular: 96.07 Andradite: 0.00
Almandine: 0.00 Pyrope: 3.58 Spessartine: 0.31

UV/Vis/NIR absorption spectrum
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Sample: GH 06

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.52 carat
Cutting: Step Cut
Color:  yellowish Orange RI. 1.740
Dimension: 3.92 x 5.88 x 2.30 mm. S.G. 3.73
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 7522 a¥*= 13.27 b*= 4457

% End Member
Uvarovite: 0.52 Grossular: 82.58 Andradite: 11.83
Almandine: 0.00 Pyrope: 4.75 Spessartine: 0.31

UV/Vis/NIR absorption spectrum
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Sample: GH 07

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 2.14 carat
Cutting: Mixed Cut

Color:  yellowish Orange RI. 1.741
Dimension: 7.10 x 8.98 x 4.28 mm. S.G. 3.63

Optic Character: Anomalous Double Refraction

Transparency: Semi-Transparent
CIE color L* a*b*: L*= 9723 a*= 13.01 b*= 5554
% End Member
Uvarovite: 0.03 Grossular: 86.60 Andradite: 9.73
Almandine: 0.00 Pyrope: 3.13 Spessartine: 0.51

UV/Vis/NIR absorption spectrum
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Sample: GH 08

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 0.54 carat
Cutting: Mixed Cut
Color:  yellowish Orange RI. 1.741
Dimension: 4.79 x 5.83 x 2.28 mm. S.G. 3.64
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 9763 a*= 7.73 b*=  35.63

% End Member
Uvarovite: 0.06 Grossular: 94.63
Almandine: 0.00 Pyrope: 5.17

UV/Vis/NIR absorption spectrum
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Sample: GH 09

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape: Round Weight: 0.48 carat
Cutting: Mixed Cut
Color:  Orange RI. 1.741
Dimension: 4.54 x 4.53 x 3.06 mm. S.G. 3.69
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 90.26 a¥*= 15.58 b*=  53.73

% End Member

Uvarovite: 0.05 Grossular: 95.96 Andradite: 0.00
Almandine: 0.00 Pyrope: 3.59 Spessartine: 0.40

UV/Vis/NIR absorption spectrum
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Sample: GH 10

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.68 carat
Cutting: Step Cut
Color:  yellowish Orange RIl. 1.742
Dimension: 4.09 x 6.22 x 2.61 mm. S.G. 3.59
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L* a* b*: L* = 84.37 a¥= 15.72 b*=  54.83

% End Member

Uvarovite: 0.09 Grossular: 87.76 Andradite: 8.96

Almandine: 0.00 Pyrope: 2.90 Spessartine: 0.29

UV/Vis/NIR absorption spectrum
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Sample: GH 11

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.65 carat
Cutting: Step Cut
Color:  yellowish Orange RI. 1.742
Dimension: 4.06 x 6.13 x 2.52 mm. S.G. 3.65
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L* a* b*: L*= 7577 a¥= 13.58 b*= 4354

% End Member

Uvarovite: 0.04 Grossular: 88.54 Andradite: 8.74

Almandine: 0.00 Pyrope: 2.38 Spessartine: 0.30

UV/Vis/NIR absorption spectrum
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Sample: GH 12

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.65 carat
Cutting: Step Cut
Color:  yellowish Orange RI. 1.742
Dimension: 4.07 x 6.10 x 2.51 mm. S.G. 3.66
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 7752 a¥*= 18.78 b*=  58.19

% End Member
Uvarovite: 0.00 Grossular: 84.59 Andradite: 10.32
Almandine: 0.00 Pyrope: 4.78 Spessartine: 0.31

UV/Vis/NIR absorption spectrum
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Sample: GH 13

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.77 carat
Cutting: Step Cut
Color:  yellowish Orange RIl. 1.742
Dimension: 4.13 x 6.25 x 2.92 mm. S.G. 3.69
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L* a* b*: L*= 7887 a*= 20.46 b*=  58.13

% End Member

Uvarovite: 0.05 Grossular: 88.13 Andradite: 8.76

Almandine: 0.00 Pyrope: 2.78 Spessartine: 0.28

UV/Vis/NIR absorption spectrum
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Sample: GH 14

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 091 carat
Cutting: Mixed Cut
Color:  yellowish Orange RIl. 1.742
Dimension: 4.92 x 5.86 x 3.87 mm. S.G. 3.70
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L* a* b*: L*= 105.32 a¥= 11.86 b*=  48.80

% End Member

Uvarovite: 0.07 Grossular: 94.17 Andradite: 0.00

Almandine: 0.00 Pyrope: 5.63 Spessartine: 0.14

UV/Vis/NIR absorption spectrum
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Sample: GH 15

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 0.70 carat
Cutting: Mixed Cut
Color:  yellowish Orange RIl. 1.742
Dimension: 4.91 x 5.83 x 2.80 mm. S.G. 3.71
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 9259 a¥*= 16.30 b*=  55.40

% End Member
Uvarovite: 0.04 Grossular: 86.45 Andradite: 9.90
Almandine: 0.00 Pyrope: 2.83 Spessartine: 0.78

UV/Vis/NIR absorption spectrum
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Sample: GH 16

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 0.41 carat
Cutting: Mixed Cut

Color:  Orange RI. 1.742
Dimension: 4.11 x 4.99 x 2.42 mm. S.G. 3.77

Optic Character: Anomalous Double Refraction

Transparency: Transparent
CIE color L* a* b*: L*= 82.27 a*= 16.23 b*= 52.59
% End Member
Uvarovite: 0.05 Grossular: 96.67 Andradite: 0.00
Almandine: 0.00 Pyrope: 2.94 Spessartine: 0.34

UV/Vis/NIR absorption spectrum

Absorbance (A)

T i T L T J T v 1
400 500 600 700 800

Wavelength (nm)



Sample: GH 17

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.96 carat
Cutting: Step Cut

Color:  yellowish Orange RI. 1.744
Dimension: 5.14 x 7.08 x 2.85 mm. S.G. 3.68

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 84.82 a*= 16.59 b*= 52.21

% End Member
Uvarovite: 0.04 Grossular: 87.13 Andradite: 9.61
Almandine: 0.00 Pyrope: 2.91 Spessartine: 0.30

UV/Vis/NIR absorption spectrum
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Sample: GH 18

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.75 carat
Cutting: Step Cut

Color:  yellowish Orange RI. 1.745
Dimension: 4.11 x 6.07 x 2.91 mm. S.G. 3.58

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 83.00 a*= 17.39 b*= 56.88

% End Member
Uvarovite: 0.09 Grossular: 85.78 Andradite: 10.03
Almandine: 0.00 Pyrope: 2.28 Spessartine: 1.82

UV/Vis/NIR absorption spectrum
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Sample: GH 19

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape: Round Weight: 1.96 carat
Cutting: Mixed Cut

Color:  yellowish Orange R.I. 1.745
Dimension: 7.32 x 7.36 x 4.92 mm. S.G. 3.61

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 93.00 a*= 20.02 b*= 69.61

% End Member

Uvarovite: 0.09 Grossular: 86.05 Andradite: 10.61
Almandine: 0.00 Pyrope: 2.94 Spessartine: 0.32

UV/Vis/NIR absorption spectrum
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Sample: GH 20

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 297
Cutting: Mixed Cut

Color:  Orange RI. 1.745
Dimension: 7.94 x 10.10 x 4.49 mm. S.G. 3.62

Optic Character: Anomalous Double Refraction

carat

Transparency: Semi-Transparent
CIE color L* a*b*: L*= 94.04 a*= 15.95 b*=  62.03
% End Member
Uvarovite: 0.08 Grossular: 86.62 Andradite: 9.61
Almandine: 0.00 Pyrope: 3.29 Spessartine: 0.41

UV/Vis/NIR absorption spectrum

O

Absorbance (A)
N
]

T K T ¥ T d T v 1
400 500 600 700 800

Wavelength (nm)



Sample: GH 21
Identification: Natural Grossularite Garnet
Tradename:  Hessonite
Shape:  Oval Weight: 0.92 carat
Cutting: Mixed Cut
Color:  Yellow RI. 1.745
Dimension: 5.34 x 6.98 x 2.92 mm. S.G. 3.63
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 96.79 a¥*= 8.83 b*=  38.73

% End Member

Uvarovite: 0.04 Grossular: 94.56
Almandine: 0.00 Pyrope: 5.30

UV/Vis/NIR absorption spectrum
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Sample: GH 22

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 1.41 carat
Cutting: Mixed Cut

Color:  Orange RI. 1.745
Dimension: 6.15 x 8.12 x 3.47 mm. S.G. 3.64

Optic Character: Anomalous Double Refraction

Transparency: Semi-Transparent
CIE color L* a*b*: L*= 88.00 a*= 17.64 b*=  61.08
% End Member
Uvarovite: 0.08 Grossular: 85.35 Andradite: 11.27
Almandine: 0.00 Pyrope: 2.97 Spessartine: 0.32

UV/Vis/NIR absorption spectrum
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Sample: GH 23
Identification: Natural Grossularite Garnet
Tradename:  Hessonite
Shape: Round Weight: 1.70 carat
Cutting: Mixed Cut
Color:  yellowish Orange R.I. 1.745
Dimension: 6.94 x 6.97 x 4.61 mm. S.G. 3.64
Optic Character: Anomalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: [*= 100.23 a¥*= 24.71 b*=  78.70

% End Member

Uvarovite: 0.08

Almandine: 0.00

Grossular: 81.89
Pyrope: 5.00

UV/Vis/NIR absorption spectrum
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Sample: GH 24

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.56 carat
Cutting: Step Cut
Color:  yellowish Orange RI. 1.745
Dimension: 4.02 x 6.03 x 2.28 mm. S.G. 3.67
Optic Character:  Single Refraction
Transparency: Transparent

CIE color L* a*b*: L*= 89.63 a¥*= 10.16 b*=  39.37

% End Member
Uvarovite: 0.04 Grossular: 89.35 Andradite: 8.10
Almandine: 0.00 Pyrope: 2.20 Spessartine: 0.31

UV/Vis/NIR absorption spectrum
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Sample: GH 25

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Rectangular Weight: 0.52 carat
Cutting: Step Cut

Color:  yellowish Orange RI. 1.748
Dimension:  3.96 x 5.77 x 2.26 mm. S.G. 3.59

Optic Character:  Single Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 74.10 a*= 18.10 b*= 55.01

% End Member
Uvarovite: 0.07 Grossular: 84.97 Andradite: 9.91
Almandine: 0.00 Pyrope: 4.77 Spessartine: 0.27

UV/Vis/NIR absorption spectrum
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Sample: GH 26

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 2.44 carat
Cutting: Mixed Cut

Color:  yellowish Orange R.I. 1.748
Dimension: 7.45x9.11 x 4.46 mm. S.G. 3.62

Optic Character: Anomalous Double Refraction

Transparency: Transparent

CIE color L* a* b*: L*= 88.41 a*= 18.60 b*= 67.94

% End Member
Uvarovite: 0.06 Grossular: 84.90 Andradite: 11.03
Almandine: 0.00 Pyrope: 3.66 Spessartine: 0.36

UV/Vis/NIR absorption spectrum
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Sample: GH 27

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape:  Oval Weight: 0.41 carat
Cutting: Mixed Cut
Color:  Orange RI. 1.748
Dimension: 4.13 x 4.95 x 2.32 mm. S.G. 3.77
Optic Character: Anomalous Double Refraction
Transparency: Transparent

CIE color L*a*b*: L*= 7321 a¥*= 27.14 b*=  66.27

% End Member

Uvarovite: 0.18 Grossular: 89.10 Andradite: 7.74
Almandine: 0.00 Pyrope: 2.67 Spessartine: 0.32

UV/Vis/NIR absorption spectrum
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Sample: GH 28

Identification: Natural Grossularite Garnet

Tradename: Hessonite

Shape: Round Weight: 1.90 carat
Cutting: Mixed Cut

Color:  Orange RI.  1.750
Dimension: 7.17 x 7.29 x 4.84 mm. S.G. 3.65

Optic Character: Anomalous Double Refraction

Transparency: Semi-Transparent

CIE color L* a* b*: L*= 78.12 a*= 38.16 b*= 89.72

% End Member
Uvarovite: 0.03 Grossular: 81.06 Andradite: 14.98
Almandine: 0.00 Pyrope: 3.43 Spessartine: 0.49

UV/Vis/NIR absorption spectrum
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Sample: GH 29
Identification: Natural Grossularite Garnet
Tradename:  Hessonite
Shape:  Oval Weight: 3.15 carat
Cutting: Mixed Cut
Color: Dark Orange Rl. 1.752
Dimension: 7.92 x 10.13 x 5.04 mm. S.G. 3.64
Optic Character: Anomalous Double Refraction
Transparency: Semi-Transparent
CIE color L*a*b*: L*= 56.21 a*= 38.50 b*=  78.86

% End Member

Uvarovite: 0.05

Almandine: 0.00

Grossular: 81.00
Pyrope: 2.65

UV/Vis/NIR absorption spectrum
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Sample: GT 01

Identification: Natural Grossularite Garnet

Tradename: Tsavorite

Shape: Trillion

Weight: 0.94 carat
Cutting: Mixed Cut
Color: Green RIl. 1.734
Dimension: 556 x 7.15 x 3.24 mm. S.G. 357
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: [*= 123.02 a*= -20.36 b*=  22.08

% End Member

Uvarovite: 0.09 Grossular: 93.91
Almandine: 0.00 Pyrope: 5.10

UV/Vis/NIR absorption spectrum
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Sample: GT 02
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape: Round Weight: 0.25 carat
Cutting: Mixed Cut
Color: Green RIl. 1.734
Dimension: 3.92 x 3.95 x 1.80 mm. S.G. 3.58
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 9268 a¥= -22.32 b*=  23.06

% End Member
Uvarovite: 0.309 Grossular: 93.91
Almandine: 0.00 Pyrope: 7.30

UV/Vis/NIR absorption spectrum
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Sample: GT 03
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.28 carat
Cutting: Mixed Cut
Color: Green Rl 1.735
Dimension: 3.48 x 4.51 x 2.17 mm. S.G. 3.64
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 6582 a*= -28.69 b*=  29.09

% End Member
Uvarovite: 0.28 Grossular: 94.63
Almandine: 0.00 Pyrope: 4.37

UV/Vis/NIR absorption spectrum
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Sample: GT 04
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.38 carat
Cutting: Mixed Cut
Color: Green RI. 1.738
Dimension: 391 x 5.74 x 1.96 mm. S.G. 358
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 9786 a*= -25.17 b*=  27.02

% End Member
Uvarovite: 0.18 Grossular: 92.32
Almandine: 0.46 Pyrope: 4.86

UV/Vis/NIR absorption spectrum
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Sample: GT 05
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Pear Weight: 0.21 carat
Cutting: Mixed Cut
Color: Green RI.  1.738
Dimension: 3.50 x 4.20 x 2.20 mm. S.G. 3.60
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6697 a*= -31.18 b*=  31.78

% End Member
Uvarovite: 0.44 Grossular: 90.89
Almandine: 0.00 Pyrope: 7.43

UV/Vis/NIR absorption spectrum
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Sample: GT 06
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.27 carat
Cutting: Mixed Cut
Color: Green RI. 1.738
Dimension: 3.50 x 4.20 x 2.20 mm. S.G. 3.60
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 7681 a¥*= -22.78 b*=  23.89

% End Member
Uvarovite: 0.29 Grossular: 91.72
Almandine: 0.66 Pyrope: 6.04

UV/Vis/NIR absorption spectrum
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Sample: GT 07
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.36 carat
Cutting: Mixed Cut
Color: Green RI. 1.738
Dimension: 4.27 x 5.39 x 1.69 mm. S.G. 3.6l
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 9581 a¥*= -26.91 b*=  29.60

% End Member
Uvarovite: 0.21 Grossular: 93.84
Almandine: 0.18 Pyrope: 4.20

UV/Vis/NIR absorption spectrum
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Sample: GT 08

Identification: Natural Grossularite Garnet

Tradename: Tsavorite

Shape:  Pear Weight: 0.26 carat
Cutting: Mixed Cut

Color: Green RI. 1.738
Dimension: 3.43 x 4.50 x 2.51 mm. S.G. 3.63

Optic Character:  Anormalous Double Refraction

Transparency: Transparent
CIE color L*a*b*: L*= 7178 a¥*= -35.44 b*=  33.03

% End Member
Uvarovite: 0.37 Grossular: 94.08
Almandine: 0.00 Pyrope: 4.89

UV/Vis/NIR absorption spectrum
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Sample: GT 09
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.35 carat
Cutting: Mixed Cut
Color: Green RI. 1.738
Dimension: 3.58 x 5.08 x 2.22 mm. S.G. 3.66
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6574 a¥*= -34.02 b*=  33.66

% End Member
Uvarovite: 0.15 Grossular: 92.47
Almandine: 0.00 Pyrope: 4.67

UV/Vis/NIR absorption spectrum
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Sample: GT 10
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Pear Weight: 0.42 carat
Cutting: Mixed Cut
Color: Green Rl 1.739
Dimension: 4.13 x 6.58 x 2.03 mm. S.G. 3.62
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 69.14 a*= -37.95 b*= 3494

% End Member
Uvarovite: 0.44 Grossular: 92.27
Almandine: 0.00 Pyrope: 5.93

UV/Vis/NIR absorption spectrum
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Sample: GT 11
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.25 carat
Cutting: Mixed Cut
Color: Green RI.  1.739
Dimension: 3.27 x 4.60 x 2.03 mm. S.G. 3.69
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6249 a*= -36.19 b*= 3295

% End Member
Uvarovite: 0.52 Grossular: 93.58
Almandine: 0.00 Pyrope: 5.17

UV/Vis/NIR absorption spectrum
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Sample: GT 12
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Oval Weight: 0.34 carat
Cutting: Mixed Cut
Color: Green R.I. 1.740
Dimension: 3.55 x 4.98 x 2.36 mm. S.G. 3.62
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 68.16 a¥*= -27.52 b*=  30.13

% End Member
Uvarovite: 1.00 Grossular: 87.59
Almandine: 0.00 Pyrope: 8.61

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T 5 T & T
400 500 600 700

Wavelength (nm)

800

Andradite: 0.36

Spessartine: 2.44




Sample: GT 13
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape: Round Weight: 0.49 carat
Cutting: Mixed Cut
Color: Green R.I. 1.740
Dimension: 4.62 x 4.63 x 2.95 mm. S.G. 3.62
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L* a*b*: L*= 8251 a¥*= -44.14 b*= 4652

% End Member
Uvarovite: 0.36 Grossular: 94.86
Almandine: 0.00 Pyrope: 4.04

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T 5 T & T
400 500 600 700

Wavelength (nm)

800

Andradite: 0.16

Spessartine: 0.58




Sample: GT 14
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Pear Weight: 0.35 carat
Cutting: Mixed Cut
Color: Green R.I. 1.740
Dimension: 4.49 x 4.84 x 2.23 mm. S.G. 3.68
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 6247 a*= -35.17 b*= 3544

% End Member
Uvarovite: 0.22 Grossular: 92.47
Almandine: 0.00 Pyrope: 5.69

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T 5 T & T
400 500 600 700

Wavelength (nm)

800

Andradite: 0.14

Spessartine: 1.49




Sample: GT 15
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape:  Pear Weight: 0.30 carat
Cutting: Mixed Cut
Color: Green RI. 1.741
Dimension: 3.94 x 5.55 x 2.06 mm. S.G. 3.64
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L* a* b*: L*= 5888 a¥*= -30.34 b*= 3158

% End Member
Uvarovite: 0.43 Grossular: 93.09
Almandine: 0.00 Pyrope: 4.24

UV/Vis/NIR absorption spectrum

Absorbance (A)
N
]

T K T 5 T & T
400 500 600 700

Wavelength (nm)

800

Andradite: 0.00

Spessartine: 2.23




Sample: GT 16
Identification: Natural Grossularite Garnet
Tradename: Tsavorite
Shape: Round Weight: 0.30 carat
Cutting: Mixed Cut
Color: Green Rl. 1.742
Dimension: 3.65 x 3.65 x 2.50 mm. S.G. 3.57
Optic Character:  Anormalous Double Refraction
Transparency: Transparent
CIE color L*a*b*: L*= 66.79 a*= -55.01 b*=  46.39

% End Member
Uvarovite: 0.39 Grossular: 92.05
Almandine: 0.00 Pyrope: 5.50

UV/Vis/NIR absorption spectrum

Absorbance (A)

T K T $ T J T
400 500 600 700

Wavelength (nm)

800

Andradite: 0.25

Spessartine: 2.07
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