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Table I.1 Showing the gem akaraha sapphires.

Table 1.2 Color codes of dark bl lue, milky very light blue, dark
violet, medium violet anddigh @' before heating based on GIA

GemSet color specimens (R rg_g_,g_,
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Table 1.1 Showing the gemmological properties of some llakaka-Sakaraha sapphires.

Sample no. SG RI Birefringence Fluorescence

n, n, SWuUvV LWuUv
Dark blue
IDB 1 4.000 inert inert
IDB 2 3.971 inert inert
IDB 3 3.937 inert inert
IDB 4 3.980 inert inert
IDB 5 3.967 inert inert
IDB 6 3.962 inert inert
DB 1 3.947 inert weak: red
DB 2 3.920 inert weak: red
DB 3 4.048 inert inert
DB 4 4.039 inert mod: red
DB 5 3.919 inert weak: red
Medium blue
IMB 1 3.975 inert inert
IMB 2 3.992 inert inert
IMB 3 3.984 inert inert
IMB 4 3.989 inert inert
IMB 5 3.993 1.76} . 1.770 i.(3“.'009 inert inert
ol UNINYNIRYINTG =
MB 2 3.927% 1.760  1.769 0.009 inert inert

¢ o s

= AR TUARTINYTRE oo
MB 4 14.043 1.760  1.769 0.009 inert weak: red
MB 5 3.958 1.760  1.769 0.009 inert inert
MB 6 3.989 1.760  1.769 0.009 inert weak: red
MB 7 3.973 1.760  1.769 0.009 inert inert
MB 8 3.959 1.760 1.770 0.010 inert mod: red

MB 9 3.977 1.760 1.768 0.008 inert mod: red
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Table 1.1 Showing the gemmological properties of some llakaka-Sakaraha sapphires

(continued).

Sample no. SG RI Birefringence Fluorescence

n, n, SWuv LWUV
Medium blue
MB 10 3.967 1.760  1.770 0.010 inert mod: oR
Very light blue
IVLB 1 3.996 inert weak: oR
IVLB 2 3.974 inert inert
IVLB 4 4.026 inert inert
IVLB 5 4.000 inert inert
VLB 1 3.963 inert weak: oY
VLB 2 3.996 inert weak: oY
VLB 3 3.986 inert mod: oY
VLB 4 3.915 inert weak: oY
VLB 5 3.972 inert weak: oY
VLB 6 4.006 inert mod: oY
VLB 7 3.969 inert mod: oY
Milky, very light blue
MVLB 1 3.942 inert inert
MVLB 2 3.958 1.769 - 1.769 l-(’)'.009 | inert inert
MVLB 3 3.95ﬂ uEIP’J Qﬁ;ﬁ Qn ‘j’(wgq ﬂ ‘jnert inert
MVLB 5 3.9581 1.760  1.768 0.008 inert inert
et QRIRIN TR NIFTANY /Y
MVLB 7 q 3.953 1.760  1.768 0.008 inert inert
MVLB 8 3.857 1.760  1.768 0.008 inert inert
Dark violet
DV 1 3.983 1.761 1.769 0.008 inert mod: oR
DV 2 3.953 1.761 1.770 0.009 inert mod: oR

DV 3 3.993 1.760 1.770 0.010 inert mod: oR
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Table 1.1 Showing the gemmological properties of some llakaka-Sakaraha sapphires

(continued).

Sample no. SG RI Birefringence Fluorescence
n, n, SWuv LWuUv

Medium violet
MV 1 3.948 1.760  1.770 0.010 inert inert
MV 3 3.956 1.760  1.769 0.009 inert mod: oR
Light violet
LV 1 3.949 inert mod: oR
LV 2 3.913 inert mod: oR
LV 3 3.959 inert weak: oR

¥

AULINENINYINS
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Table 1.2 Colour codes of some blue sapphires before heating based on GIA GemSet colour

specimens (Retail Set).

Sample no. Code Tone, Saturation Hue
Dark blue
IDB 1 bV 6/5 + rP 5/3 medium dark, strong bluish violet + very
(colour-change) (daylight) slightly grayish reddish purple
*V6/5+P4/3 medium dark, strong bluish violet + medium
' very slightly grayish purple
IDB 2 V6/4+rP5 ark moderately strong violet +
(colour-change) (daylighty ™ Wthly grayish reddish purple
*V6/5+’-’ trong violet + very slightly
IDB 3 bV 5/4 + ately strong bluish violet +
(colour-change) (daylight) lightly grayish reddish purple
*V 6/5 ong violet + very dark, very
reddish purple
IDB 4 dark, strong bluish violet
IDB 5 strong bluish violet
bDB6 = bVBSe—————————mediume¢ ng bluish violet
DB 1 ng bluish violet
DB 2 bV 6/4 medlum dark, moderately strong bluish

(colour-change) ﬂdﬂgﬂ ’J w ﬂ mw 8 ’] ﬂ ‘j

HV7/4 dark, moderately strong vnolet

me  ANTENDS TN e

(colour-change)

DB 5

(colour-change

sapphire)

bP 7/4 + dark, moderately strong bluish purpls
(daylight) dark, moderately strong violet

*V7/4 dark, moderately strong violet

V 6/4

(daylight) medium dark, moderately strong violet

*V 6/5 medium dark, strong violet
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Table 1.2 Colour codes of some blue sapphires before heating based on GIA GemSet colour

specimens (Retail Set). (continued)

Sample no. Code Tone, Saturation Hue
Medium blue
IMB 1 bV 5/4 medium, moderately strong bluish violet
IMB 2 bV 5/4 + bV 4/5 medium, moderately strong bluish violetl
(banding) medium light, strong bluish violet (banding)
IMB 3 bV 8/3 % very slightly grayish bluish violet
IMB 4 bV 5/5 + B 2/2+. %r ng bluish violetlu very light,

sh ""‘l'm blue

IMB 5 strong bluish violet
MB1 slightly grayish bluish violet
MB 2 t €ly strong bluish violet
MB 3 very slightly grayish bluish
MB 4 bV 3/4 ' lighltumoderately strong bluish violet
MB 5 bV 3/4 el toderately strong bluish violet
MB 6 bvbs/4 ~ - /' met derately strong bluish violet
MB 7 bV 4 ;,{ ' very slightly grayish bluish
J D
MB 8 bV 5/4 ‘a me tum moderately strong bluish violet
(colourehance) ﬂ’%ﬂ mn ﬂ ¥ 5 WEINYS
%V 5/5 medium, strong violet

e ANTRIN T M T AR e
(oolour—changﬂ (daylight)

*V 5/5 medium, strong violet
MB 10 bV 3/4 +V 4/4 light, moderately strong bluish violet +
(colour-change) (daylight) medium light, moderately strong violet

*V 5/2 medium, slightly grayish violet
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Table 1.2 Colour codes of some blue sapphires before heating based on GIA GemSet colour

specimens (Retail Set). (continued)

Sample no. Code Tone, Saturation Hue
Very light blue
IVLB 1 B 2/2 very light, slightly grayish blue
IVLB 2 B 3/3 light, very slightly grayish blue
IVLB 4 vB 4/3 medium light, very slightly grayish violetish
IVLB 5 B 3/3 ightly grayish blue
VLB 1 B 31 : — ight;-grayish blue
VLB 2 bV 2/37 ‘_\ light, very slightly grayish bluish violet
VLB 3 bV 2/3 / \ ery slightly grayish bluish violet
VLB 4 bV 3/4 . ely strong bluish violet
VLB 5 bV 2/ : ‘ﬂ’ ) C slghtly grayish bluish violet
VLB 6 bV 3/4 : L‘ ah. od w y strong bluish violet
VLB 7 B 3/1 o+~ ligh
Milky very light blue (CCSR
MVLB 1 B 3/ g ay
MVLB 2 B
MVLB 3 B 2/2 m ghg'ﬂgrayish blue
MVLB 5 B 3/1 ; I|ght grayish blue
MVLB 6 ﬁ uﬂzf‘] ‘V’l EI lng?j WM|W ry light, slightly
grayish blue
e ARIRINTUURFMEIAE
MVLB 8 light, grayish blue
Dark violet
DV 1 V 6/4 + [P 4/4 medium dark, moderately strong violet +
(colour-change) (daylight) medium light, moderately strong reddish
purple
*V6/4+P6/4 medium dark, moderately strong violet +

medium dark, moderately strong purple
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Table 1.2 Colour codes of some blue sapphires before heating based on GIA GemSet colour

specimens (Retail Set). (continued)

Sample no. Code Tone, Saturation Hue
Dark violet
Dv 2 bP 5/5 + P 6/4 medium, strong bluish purple + medium
(colour-change) (daylight) dark, moderately strong purple
* bP 6/5 medium dark, strong bluish purple

DV 3 bP 5/5 + P 6/4 , strong bluish purple + medium

rately strong purple
* bP 6/5 / medium dark, strong bluish purple
Medium violet / —

MV 1 Vv 4/3 edium light, very slightly grayish violet
(colour-change)

(colour-change) (daylight)

g , moderately strong Dbluish

MV 3 V 4/4 ' ok ' ght, moderately strong violet
(colour-change) (daylight)

*bPE/3 = m K« very slightly grayish bluish

Light violet m

LV 1 V2/2 %yght slightly grayish violet
ﬁuﬂnwﬂmwmﬁﬁwa
LV 3 V2r very Ilght slightly graylsh vuolet

under.nca@ﬂlmﬂiiu RPNEREE
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List of hue, tone and saturation terms for describing gem colours with their abbreviations.

HUE
Purple P slightly yellowish Green slyG
reddish Purple rP Green G
Red-Purple or Purple-Red RP/PR very slightly bluish Green VsibG
strongly purplish Red stpR bluish Green BG
slightly purplish Red sipR very strongly bluish Green VstbG
Red R ] een-Blue or Blue-Green GB/BG
orangy Red ' rongly greenish Blue VstgB
Red-Orange or Orange-Red e gB
reddish Orange L veWeenish Blue vsigB
Orange ue B
yellowish Orange | vB
orangy Yellow luish bV
yellow +fViolet Vv
greenish Yellow % .ﬂ.r, T*Sh , bP
Yellow-Green or Green Yello 3Y %E \ Pk
strongly yellowish Green ,fﬁia n Br
yellowish Green E’.’;—'
:':’EE- =,
TONE ~ TURATION
0 colg ,— S or whi rayish (brownish)
1 extre@ly ligh lightly grayish (brownish)
2 very light . &TY very slightly grayish (brownish)
S m% 8 ’J w ﬂ zfj w 8 f] erately strong
4 edium light 5 strong
5 BANNY
. AW t@,ﬂﬂk‘iml TINTIR
g dark
8 very dark
9 extremely dark
10 black

From GIA GEMSET MANUAL
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Table 1.2 Color codes of dark blue, medium blue, very light blue, milky very light blue, dark

violet, medium violet and light violet sapphires before heating based on GIA

GemSet color specimens (Retail Set)

Sample no. 324 GIA GemSet Colour | Natural Bureau of Standard’s Colour Name
Specimens (Retail Set)

Dark blue

IDB 1 bV 6/5 + rP 5/3 dium dark, strong bluish violet + very

(colour-change) (daylight) '\}\\‘ r i 7 rayish reddish purple
Ves+P 4/3-——— _4) m » , strong bluish violet + medium
(incand ly grayish purple

IDB 2 V 6/4 moderately strong violet +

(colour-change) (dayli slightly grayish reddish
V6/5+r trong violet + very slightly
(incandes h purple

IDB 3 bV 5/4 + rP derately strong bluish violet +

(colour-change) (daylight) , very slightly grayish reddish
V 6/5%:F / £ ‘ong violet + very dark,
(incand&cent light | very slightly grﬁ}ish reddish purple

IDB 4 by 6/5 & e meédium dark, strong bluish violet

IDB 5 Eiu EJ ’g q'q EJ i nﬁjlw la iluush violet

IDB 6 bV 6/5 mediumydark, strong bluish violet

o1 A W @TIT ‘ElJ et dbrd bioho bighiibie

DB 2 bV 6/4 medium dark, moderately strong bluish

(colour-change) (daylight) violet
V7/4 dark, moderately strong violet
(incandescent light)

DB 3 bV 6/5 medium dark, strong bluish violet
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s of dark blue, medium blue, very light blue, milky very light blue, dark

violet, medium violet and light violet sapphires before heating based on GIA

GemSet color specimens (Retail Set) (continued)

Sample no. 324 GIA GemSet Colour | Natural Bureau of Standard’s Colour Name
Specimens (Retail Set)
Dark blue
(continued)
DB 4 bP 7/4 +V 7/4 \"\\%" derately strong bluish purple with
(colour-change) (daylight) é : ately strong violet
i T —
V7/4 : K, moderately strong violet
(incan iG] AR NN
DB 5 V6/4 > edil 1 dark, 0 oderately strong violet
(colour-change (daylig , .
sapphire)

V 6/5 , strong violet

(incandescent

Medium blue
IMB 1

IMB 2

IMB 3
IMB 4
IMB 5 qq w
MB1

MB 2

MB 3

moderately strong bluish violet

___'._;—__.;.-.-.,..::,_::.:., ‘ely strong Dbluish violet

(bandlg)
% EJ ’g Y EJ 1l W‘Sﬂ Ry grayish blish vile

| mﬂight, strong bluish violet

(bandlng)

BV 5/5+ B 2/2 medium, strong bluish violet with very light,
=% o/
Q9N T YRTENE A Y
bV 4/5 medium light, strong bluish violet
bV 2/3 very light, very slightly grayish bluish violet
bV 3/4 light, moderately strong bluish violet
bV 4/3 medium light, very slightly grayish bluish

violet
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Table 1.2 Color codes of dark blue, medium blue, very light blue, milky very light blue, dark

violet, medium violet and light violet sapphires before heating based on GIA

GemSet color specimens (Retail Set) (continued)

Sample no.

324 GIA GemSet Colour
Specimens (Retail Set)

Natural Bureau of Standard’s Colour Name

Medium blue
(continued)
MB 4

MB 5
MB 6
MB 7

MB 8

(colour-change)

MB 9

(colour-change)

MB 10

(colour-change)

Very light blue 1
IVLB 1

IVLB 2
IVLB 4

IVLB 5

bV 3/4
bV 3/4
bV 5/4

bV 4/3

=

\%&‘ /)y oderately strong bluish violet
§ l tely strong bluish violet

| m derately strong bluish violet
| dium._li very slightly grayish bluish

B 3/3

Iig&tl moderately strong bluish violet +

| %‘iW'Edtﬂﬂra ly strong violet

medium, slightly grayish violet
ﬁg y gray 'Y

very light, slightly grayish blue

light, very slightly grayish blue
medium light, very slightly grayish violetish
blue

light, very slightly grayish blue
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Table 1.2 Color codes of dark blue, medium blue, very light blue, milky very light blue, dark

violet, medium violet and light violet sapphires before heating based on GIA

GemSet color specimens (Retail Set) (continued)

Sample no. 324 GIA GemSet Colour | Natural Bureau of Standard’s Colour Name
Specimens (Retail Set)

Very light blue
(continued) "
VLB 1 B 3/1 \‘\\Q\ igit,drayish blue
VLB 2 § ‘ vaﬁgry slightly grayish bluish violet
VLB 3 lightly grayish bluish violet
VLB 4 strong bluish violet
VLB 5 slightly grayish bluish violet
VLB 6 strong bluish violet
VLB 7

Milky, very light
blue
MVLB 1

MVLB 2
MVLB 3
MVLB 5
MVLB 6

MVLB 7
MVLB 8

Dark violet 1
DV 1

(colour-change)

V 6/4 + rP 4/4
(daylight)

V6/4 + P 6/4

(incandescent light)

Ii% grayish blue with very light, slightly

FWBHINT

light, grzﬂsh blue

medium dark, moderately strong violet +

medium light, moderately strong reddish
purple
medium dark, moderately strong violet +

medium dark, moderately strong purple
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Table 1.2 Color codes of dark blue, medium blue, very light blue, milky very light blue, dark

violet, medium violet and light violet sapphires before heating based on GIA

GemSet color specimens (Retail Set) (continued)

Sample no. 324 GIA GemSet Colour | Natural Bureau of Standard’s Colour Name

Specimens (Retail Set)

Dark violet

(continued)

Dv 2 bP 5/5 + P 6/4 \1\&\, strong bluish purple + medium

(colour-change) (dayllght) ately strong purple
bP 6/5 / trong bluish purple

DV 3 bluish purple + medium

(colour-change) strong purple

Medium violet

MV 1 light, very slightly grayish violet
(colour-change)
bP 4 - oderately strong bluish
(incand}cént ight
MV 3 V 4/4 medium light, moderately strong violet
(colour-change) ﬂ urﬁl ’g qn EJ w 5 w EJ q ﬂ j
medlumﬁark very sllgagy grayish bluish
q maaasﬂ@m Hded VI )18 2
Light violet
Lv 1 V 2/2 very light, slightly grayish violet
LV 2 V 2/2 very light, slightly grayish violet
LV 3 V 2/2 very light, slightly grayish violet
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List of hue, tone and saturation terms for describing gem colors, with their abbreviations.

HUE

Purple P
reddish Purple rP
Red-Purple or Purple-Red RP/PR
strongly purplish Red stpR
slightly purplish Red sipR
Red R

orangy Red

Red-Orange or Orange-Red
reddish Orange
Orange

yellowish Orange
orangy Yellow
yellow

greenish Yellow
Yellow-Green or Green Yellow

strongly yellowish Green

Ty

g
I
ll

yellowish Green

slightly yellowish Green
Green

very slightly bluish Green
bluish Green

very strongly bluish Green
reen-Blue or Blue-Green

rongly greenish Blue

slyG

VsibG
BG
VstbG
GB/BG
VstgB
gB
vsigB

vB
bV

bP
Pk
Br

11'7

————

A )
e

extre}ly lig

very Ilgm

FLWQ:JEJ’WIEJV

edium light

—

very dark

© 0 N O O A~ W N
2

extremely dark
10 black

tﬁﬂjﬂ( Ry

r

{

TNe

}hghtly grayish (brownish)
very slightly grayish (brownish)

From GIA GEMSET MANUAL
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Table IV.1 Showing trace element content of some llakaka — Sakaraha sapphires by Energy

Dispersive X-ray Fluorescence (in weight %). The analyzes were performed before heating.

Sample No. Al,O, Cr,0, Fe,O, Ga,0, TiO, V,0,
(Wt%) (Wt%) (Wt%) (Wt%) (Wt%) (Wt%)

IDB1 | 995123 | 0.0889 | 03872 | 00147 | 00720 | 0.0050
IDB2 | 99.4080 | 0.0855 | 04458 | 00151 | 00298 | 0.0157
IDB3 | 99.4387 | 0.0902 | 04173 | 00114 | 00275 | 0.0148
IDB4 | 99.4876 | 0.0259 00198 | 01123 | 0.0063
IDB5 | 99.5633 | 0.0 2554 4 é‘;@ 01275 | 00122
IDB6 | 99.7227 | 00 1517 | 00898 | 0.0032
DB1 | 9980221 a3’ | o 00513 | 0.0008
DB2 | 99.6271 5 129 00251 | 0.0081
DB3 | 997358 0.1391, ,\ 00919 | 0.0026
DB4 995718 | 0@7agl |f 70,265 41 0.0471 | 0.0133
DB5 99.4488 | 0.1315 |4 0:389844).40.008¢ 0.0265 0.0082
IMB1 | 99.5445 | 00058 | 404017 4 00288 | 00214 | 0.0023
IMB2 | 99.8092 | 00000 [~61462 00156 | 00269 | 0.0019
IMB3 | 99.2727 00023 | 06640 00397 | 00028
IMB4 99.6853& 00 0: T Joo232 | 00015
MB5 | 99.8014 | 10.0018 | 0102 [} 00402 | 0.0049
MB1 99.4586 | 00186 | 04982 gy 00125 | 00176 | 0.0074
MB2 | 36 ﬂbﬁws 0.0024
MB3 01498 | 00133 | 00278, | 0.0060
vBs Cldasb V] bodod T Foddd f]l ooors
MB5 | 99.6689 | 0.0088 | 02834 | 00239 | 00146 | 0.0001
MB6 | 99.7877 | 0.0021 | 01879 | 00041 | 00175 | 0.0006
MB7 | 995026 | 0.0095 | 03374 | 00196 | 00391 | 0.0017
MBS | 997082 | 0.0357 | 0.2006 | 00079 | 00391 | 0.0017
MB9 | 99.6282 | 00500 | 0.2591 | 00147 | 00420 | 0.0059
MB10 | 99.8205 | 00155 | 01223 | 00211 | 00157 | 0.0048
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Table V.1 Showing trace element content of some llakaka — Sakaraha sapphires by Energy

Dispersive X-ray Fluorescence (in weight %). The analyzes were performed before heating.

(continued)

Sample No. ALO, Cr,0, Fe,O, Ga,0, TiO, V,0;
(Wt%) (Wt%) (wt%) (Wt%) (Wt%) (Wt%)

VLB1 | 997816 | 00081 | 01457 | 00087 | 00489 | 0.0069
I\VLB2 | 995663 | 0.0009 | 03903 | 0.0095 | 00298 | 0.0030
I\VLB4 | 99.3824 | 0.0118 0359 | 00808 | 0.0023
IVLB5 | 99.6753 | 0.006 2088 1 00921 | 0.0054
VLB1 99.7735 | O. a7 0.0346 | 0.0000
VLB2 | 996898 | 0 5 0.1179 | 0.0050
VLB3 | 997594 | 0 00218 00427 | 00033
VLB4 | 996730 | 0 2176\ 0.0 0.0819 | 0.0044
VB | 997333 | “0.00074 [f 0. 1892, h\g\e&“ 0.0525 | 0.0035
vLB6 | 99.7501 | 0001 | ‘970" 128 4| 00266 | 00028
viB7 | 997473 | ogbsd | oueszif o. 0.0308 | 0.0025
MVLB1 99.6853 | 0.0081 /|5-0:2287 " 0252 0.0552 0.0025
MVLB2 | 997018 | 0.0059.7% ©2851 155 | 00389 | 0.0027
MVLB3 | 99.5813 -J0.2737 | 0.0081
MVLBS | 99.7616 [0.0020 00504 | 0.0060
MVLB6 | 908333 | “0.0062 | 01001 | 00113 4 00457 | 0.0029
MVLB7 | 90.7237, |, 00085 . |, 01591 4, 00068 01 | 0.0037
wise Teodith Elod M e 3 B0 ks [ oo
DVA 995751 | 01156 | 02756 | 0@#57 | 00148/ | 0.0036
DV2 0335] “d.1428 9 ‘WMJ 0.0128
DV3 99.4060 | 0.1359 | 03870 | 00162 | 00447 | 00101
MV 99.5674 | 00476 | 03281 | 00192 | 00443 | 0.0048
MV3 995756 | 0.0530 | 03263 | 00076 | 00289 | 0.0083
LV1 99.7408 | 00148 | 01550 | 00193 | 00595 | 0.0104
Lv2 99.7197 | 00231 | 02001 | 00173 | 00377 | 0.0019
LV3 994052 | 00266 | 05035 | 00184 | 00439 | 0.0023
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