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##5632747423: MAJOR GEOLOGY

KEYWORDS: SAPPHIRE / MOGOK METAMORPHIC BELT / MINERAL INCLUSIONS / TRACE
ELEMENT
MUENCHOK HENVONGPRASERT: CHARACTERISTICS OF SAPPHIRE FROM BAW

MAR DEPOSIT, MYANMAR. ADVISOR: ASSOC. PROF.CHAKKAPHAN SUTTHIRAT,

Ph.D., 62 pp.

Sapphire samples from Baw Mar deposit, Myanmar, were collected for basic analyses and
characterization. The study was carried out using basic and advanced gem-testing instruments at The Gem
and Jewelry Institute of Thailand. The objective of this study is to develop database for further
investigation of sapphires’ origin and their treatments. Sapphires in Baw Mar deposit in Myanmar is
located on the Mogok Stone Tract in association with Mogok Metamorphic Belt

Fourteen sapphire samples under this study are opaque with obvious internal crack. Their
luminescences are weak under long wave and inert under short wave UV lamps. Mineral inclusions are
identified as K-feldspar and rutile. In addition, various types of inclusions such as fracture, worm-shape,
and fingerprint are often found.

Based on advanced analyses, UV-Vis-NIR absorption spectra show absorptions of Fe?* /Ti**and
Fe3*which cause blue color of sapphire. For absorption under Infrared, Baw Mar sapphire usually show
absorption of OH group at 3185, 3311, 3623 and 3908 cm ™. Furthermore, trace element analyses contain
relatively high contents of Fe, 5. Proportional plots between Cr,05/Ga,03zand Fe,05/TiO,show trend
of metamorphic origin; in addition, from other deposits plots of Fe, Mg and V have higher iron content,

compared to metamorphic sapphires from elsewhere.
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Field of Study Geology Advisor’s Signature

Academic Year 2016 Co-advisor’s Signature
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] Z’, [BP=N { 'm) a [
03U UIAIDIUTNIUNUNANY (Kyat Pyin Area) NNAAZ TUANUDUNOTUAN (Mogok)

Tih)szanm 20 Alamas Uszmamin azAgail 22°54'37.60"N aoavgai 96°24'55.02"E anymzng
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Aa dy AR < = a (% 1 ~ v 9
FIUIMNVOINUNANE W unuN IuLuIves Mogok Stone Tract BIUTIUAINANINANUFUEDUNI

A Y 1 [ . . .
FIUINYINN TﬂaﬂizﬂmJmﬂwauuﬂsammm‘lwma5zﬂuqq (high-grade regional metamorphism
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. . ) 2 a PR . A & < v
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%
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a

Y] [
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Tudnnie nlldnvazdlunsznheinanaly leucogranite el 1W$ 18096211 clay lens azdousou

q

A9 biotite mica 1Az chlorite (311 2.6)

JUM 2.5 naaau o NADIZ NI leucogranite, pecmatite veins LAz weathered gniess (n1WA18 1Ay Kyaw Thu)

510 2.6 neraauasa) 19§ 1u clay lens (Mwa1eTas Kyaw Thu)
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MITWAUITHINMITIHTR VAR (JUN 2.7) nazlidnyazitlug 1uaa N1 10-20 a3 voaFUnL
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a ' 2 A ) 3 =
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:{’ﬂ‘ﬂ 2.8 MWK AULHUDINIAIYATU gravel ‘I/IW‘]JLL“MJII‘V\Ii NMWVILNITWAWIVDN gravel
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@ {1 a 4 4 J J a a 4
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o yw 4 a J 4
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A a < 9 A S 7q ¥ A .
sewtiavosnanumelufianaes vagiengaitiunisdszgndlaiod EPMA (Electron Probe Micro

A o A A = 9 a LG 9 v
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gﬂﬁ 3.2 Hydrostatic Balance
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3 1/7 3.3 Refractometer
0]

v aw o 4 o ' a s
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Ultraviolet - Visible - Near Infrared Spectrophotometer (UV-VIS-NIR): I ianmsaearuved

4 1 <3 y 1 4 1 [] . .. .
aduuuman TWihA¥9nNue1IAa UM Ultraviolet (UV), Visible (ViS) ttagNear Infrared (NIR)
iWeanniznumedinadoy 19 lumsanyawignmsinad ludyuaiiaz 519309508119%1A 91914

vondaunasnuiald (314 3.6)

4
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M35190 4.2 agUwadnsgesndszneumani Tag EDXRF nwaoouastllWs vinunastion dszmemai

Sample A1203 (%wt) TiO2 (%wt) V205 (Y%wt) Cr203 (Y%owt) Fe203 (%wt) Ga203 (Y%wt)
Bo_Bl1 99.16 0.03 0.01 0.03 0.74 0.03
Bo B2 99.16 0.03 0.03 0.02 0.71 0.04
Bo B3 99.16 0.02 0.05 0.03 0.73 0.03
Bo_B4 99.16 0.04 0.02 0.01 0.62 0.06
Bo B5 99.16 0.02 0.03 0.01 0.69 0.02
Bo B6 99.16 0.02 0.01 0.01 0.70 0.02
Bo_B7 99.16 0.01 0.01 0.01 0.79 0.02
Bo B8 99.16 0.02 0.02 0.01 0.51 0.02
Bo_B9 99.16 0.01 0.01 0.01 0.62 0.02
Bo B10 99.16 0.01 0.01 0.01 0.66 0.02
Bo Bl1 99.16 0.02 0.01 0.01 0.65 0.02
Bo_B12 99.16 0.02 0.01 0.01 0.67 0.02
Bo _B13 99.16 0.01 0.01 0.01 0.54 0.02
Bo B14 99.16 0.03 0.02 0.01 0.82 0.02
avg 99.16 0.02 0.02 0.01 0.68 0.03
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nnmsanANuduiusve wrastliaszunavanuaz Tasdow szwiu 14 unasieun
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Uszmemai T5manwanuiniiga (31 4.15) Tuavazhurassudaduulsous selilSinamanios

v v @ = Yy o ] I o a A 9
NIMDYNYALIN ﬁ]\iﬁ’]lﬂﬁﬂGl“]ﬂﬁaﬂclUﬂ']illfJﬂl!WﬁQ‘Uﬂll'] ﬂiglﬂﬁwm']ﬂ@ﬂ%']ﬂllwa\‘]ﬂ'lluﬂl!ﬂﬁ@uc]ulﬂ

WA 1ZTi a8 EPMA

4

a 4 d =l o 1 ] =] a
Ll,fdﬂQﬂﬁ’JLﬂi13‘Hﬂﬂﬂﬂ§$ﬂ’E]‘]J‘V]NLﬂiJWﬂ’E]EI!L“D’ﬂUl,Wi NUNAIVONT UTSNANN FINAAATIZH
= Y a = o a o a d Y A A A 4 v A
11!,!1!’JT‘L!?Jllﬂiu%ﬂTINLﬂEJ’Jﬂ‘]JNﬁ’llﬂiﬂ‘l’iMﬂﬂﬁ’JLﬂﬁz‘Hﬂ’JﬂLﬂi’OQ EDXRF 719 Hoadsznouvianne

a J A 1 { o a L4
AL 0, laieninznlsuusgiessesiainn laolaaslnadinsizyd EPMA luansne 4.3

a J ~ 4 1 ] [l
TN 4.3 ﬁ‘gﬂwmmiwwmqmﬂ@ﬂ EPMA %'lﬂWﬁf]ElLl,ch'ﬂllw‘i AMNLUUANIUDUN ﬂi%!ﬂﬁWlﬂ

Sample Si02 Al203 CaO Cr203 Ga203 TiO2 MgO K20 FeO V203 MnO Total
(mass%) (mass%) (mass%) (mass%) (mass%) (mass%) (mass%) (mass%) (mass%) (mass%) (mass%) (mass%)
Bo_Bl1 0.02 98.26 0 0.02 0.01 0 0.01 0.01 0.66 0 0 98.96
Bo B2 | 0.04 99.77 0 0 0.06 0 0 0.01 0.63 0.03 0.02 100.53
Bo_B3 0 98.77 0.01 0.01 0.01 0.01 0 0 0.74 0 0 99.54
Bo_B4 0.02 98.31 0.01 0.08 0.04 0.04 0.01 0 0.44 0 0 98.94
Bo_B5 0.04 99.19 0 0.02 0 0 0 0.01 0 0 0.01 99.26
Bo_B6 0 98.46 0.01 0 0.01 0 0 0.01 0.50 0 0 98.99
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A1319N 4.3 (99)

Bo_B7 0.01 99.29 0.01 0 0.01 0.04 0 0.01 0.651 0 0.01 100.01
Bo B8 0.06 98.92 0.01 0.02 0.01 0.01 0.01 0 0.45 0 0 99.48
Bo_B9 0.02 98.25 0.02 0.01 0 0 0 0.01 0.49 0 0.01 98.81
Bo_B10 | 0.03 98.27 0.02 0 0.08 0.02 0.01 0.01 0.35 0 0 98.79
Bo_BI1 | 0.06 99.97 0.01 0 0.03 0.03 0 0 0.55 0 0.02 100.68
Bo_BI12 | 0.04 98.45 0 0.04 0 0 0 0.01 0.51 0.01 0 99.06
Bo_BI13 | 0.01 97.59 0.01 0.03 0.01 0.02 0.01 0 0.42 0 0.01 98.09
Bo_B14 | 0.04 98.87 0.01 0.05 0.05 0.01 0.01 0.02 0.63 0.01 0 99.68
avg 0.03 98.74 0.01 0.01 0.02 0.01 0.01 0.01 0.50 0.01 0.01 99.34
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v wa v 3 1 14 U v 1
ANHUSNNNYNIN uazﬁummwwmqaﬂguﬂmaamamqwaamwﬂ”lm NNUHaIUN Uszimanin

Weight SG RI fluoresence
Sample Birefringence
(ct) (g/cm3) | no ne LW SW
Bo Bl 1.64 | 4.4045 1.761 1.768 0.007 | Weak blue | Inert
Bo B2 1.993 3.932 1.769 1.77 0.001 | Weak blue | Inert
Bo B3 1.8515 3.958 1.769 1.77 0.001 | Weak blue | Inert
Bo B4 2 3.954 1.769 1.77 0.001 | Mo. blue Inert
Bo B5 5.3085 3.951 1.77 1.771 0.001 | Weak blue | Inert
Bo B6 1.8205 3.909 1.768 1.77 0.002 | Mo. blue Inert
Bo B7 1.145 3.949 1.762 1.766 0.004 | Weak blue | Inert
Bo BS 2.996 4 1.766 1.768 0.002 | Weak blue | Inert
Bo B9 2.103 3.942 1.768 1.77 0.002 | Weak blue | Inert
Bo BI10 2.759 3.81 1.771 1.773 0.002 | Mo. blue Inert
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[ wa o 3 1 14 U v 1
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Bo Bl1 9.06 3.922 1.765 1.776 0.011 | Weak blue | Inert
Bo BI12 4.819 3.919 1.77 1.771 0.001 | Mo. blue Inert
Bo BI3 7.535 3.95 1.771 1.772 0.001 | Weak blue | Inert
Bo Bl4 1.7495 3.968 1.765 1.776 0.011 | Weak blue | Inert
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