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Nghién ctru dac diém ngoc hoc, khoépg vat cua
Tektite khu vuc phia Bac Thanh ph6 Pa Lat

Lé Ngoc Nang, H6 Nguyén Tri Man, Pham Thj Kim Oanh

Tém tit—Tektite khu vie phia Bic thanh phé Da
Lat 1a m{t dang thiy tinh tw nhién, dwgc hinh thanh
tir cic vu va cham cia thién thach (Meteorite) voi
Trai Pét, c6 thanh phin co ban la Si, Al, Fe, Mg.
Hinh dang tié¢u biéu gdm: manh v&, giot nuée, oval,
qué ta, hinh ciu det, chily det, tru ngin, véi hinh
dang bén ngoai dic trung béi cac 16 hong phi toan
bé mit. Mau siic dic trung la den tuyén, déi khi niu
phét luc & nhirng canh méng. Ty trong trung binh
khoang 1,43g/cm3, chiét suat khoang 1,50 véi cac bao
thé khi kéo dai, va bao thé chiéa carbonate,
lechatelierite diic trung ciia dong thiy tinh tw nhién.
Tektite ving Bic Pa Lat dwge kiém chirng ¢6 ngudn
gbc Dia ciu phi hop véi gia thuyét chiing dwge hinh
thanh béi cac vu va cham thién thach (Meteorite).
Tektite trong khu vire 6 thé sir dung dé ché tac lam
trang surc.

Tir khéa—Tektite, thién thach, thiy tinh tw nhién,
indochinite, vietnamite, natural glass.

1 GIOI THIEU

ektite, nguoi Viét Nam hay goi la thién thach,
thuc t& 13 mot dang thuy tinh tw nhién duoc
hinh thanh tir cic vu va cham cua cac vat thé
vii tru c6 kich thudc tuong ddi 16n (thién thach -
Meteorite, tiéu hanh tinh, sao chdi,...) voi Trai Dat
trong quéa khir. Tektite dugc tim thdy rong khip &
Viét Nam trong d6 c6 khu vuc phia Bic thanh phd
Da Lat voi mat do kha day, dién 16 rong va dé phat
hién.
Tektite con dugc xem 1a mét loai da ban quy
trong hé théng phan loai ngoc hoc. Chung dugc st
dung lam dé trang suc, da phong thuy, da trang
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tri,... Dt c¢6 sb lugng phong phu, duoc biét dén tir
kha lau, nhung nhitng khao sat, nghién ctru vé dic
diém cling nhu sy tdn tai cua tektite & Viét Nam
hau nhu khong c6.

Nghién ctru chi tiét dic diém cua tektite khu vuc
phia Béc thanh ph6 Da Lat c6 y nghia thuc tién
trong vi€c danh gia tai nguyén khoang san da quy.
Pay con 14 tién dé quan trong cho viée nghién ciru
xac dinh thoi gian, vi tri cac vu gia cham cua thién
thach (Meteorite) v6i Trai Dat ¢ Viét Nam, ludn
giai cho tién trinh dia mao khu vue.

2  PHUGNG PHAP NGHIEN CUU

Heé thdng cac phuong phap nghién ciru khoa hoc
chuyén nganh dwoc nhom tic gia st dung dé giai
quyét van dé gom:

Phuong phap thu thap va xu 1y tai lidu.

Phuong phap thuc dia, ldy mau.

Thiee dia

ba thuc hién khao sat thuc dia vao thang 5/2017
tai 03 diém 19 tiéu biéu: Diém 1 khu vuc Trai Mat,
diém 2 khu vuc Pon Duong, diém 3 khu vuc Sudi
Vang.

Qud trinh ldy mau

Téng s6 mau thu thap dwoc trong qua trinh thuc
dia 12 60 mau. Trong do6:

Tai diém tht nhit: thu lwgm dugc 25 miu
tektite, 06 mau dit da xung quanh.

Tai diém thir hai: thu lugm dwoc 23 mau tektite
va 06 mau dat d4 xung quanh

Tai diém thir ba: khong thu lwom duogc tektite
tuy nhién c6 ghi nhan da timg co6 tektite trong khu
vuc ndy, thu gom 03 miu dat d4 tai day.

Ngoai ra, trong qua trinh thuc dia con thu thap
dugc 12 mau tir nguoi khai thac trong khu vuc
nghién ctu.

Phdn tich mdu

Trong cac mau da thu thip st dung 01 mau
phan tich hoa silicat tai Trung tam Phan tich Lién
doan Pia chat Mién Nam. 02 miu phan tich thanh
phin bao thé bang may phé UV-VIS-NIR va 40
mau dé xac dinh mot sé dic diém khoang vat, ngoc
hoc tai Trung tdm Nghién ctru va Ung dung Ngoc
hoc LIU (LIULAB). Cu thé:
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Mb ta hinh dang, dic diém bén ngoai cua cic
mAu da thu thap 40 mau; mau sic 40 mau; khao sat
d6 16n 40 mau; can ty trong 40 mau; do chiét suit
05 mau; Xac dinh dic diém quang hoc 05 mau; do
phd hép thu 10 mau; xéc dinh tinh da sic 05 mau;
quan sat bao thé thé duéi kinh hién vi 05 miu; do
d6 cung twong ddi 10 miu; do da sic 05 miu; do
phét quang 40 mau.

3 KET QUA NGHIEN CUU

3.1 Thanh phan héa hoc

Két qua phan tich miu tai Trung tim Phan tich —
Lién doan Ban dd Dia chat Mién Nam vé thanh
phan hoa hoc cua tektite trong ving nghién ciru rat
tuong dong voi thanh phan héa ciia cac da trén trén
Trai @4t nhu Granite, rhyolit, gabbro... vdi thanh
phan chinh 14 SiO; (68,28), Al,03 (12,62%), Fe,03
(3,32%), MgO (4,03%), CaO (2,01%).... (bang 1).

BANG 1

THANH PHAN HOA OXITE CUA MAU TEKTITE VUNG
NGHIEN cUU

SIOZ A|203 FeO FeZO3 MnO MgO CaO NaZO Kzo PzOs

68,28| 12,62 |3,68| 3,32 | 0,10 |4,03|2,01| 1,05 |1,94|0,38

Tuy la thiy tinh ty nhién, nhung thanh phan hoa
hoc c6 su khac biét voi thuy tinh nai lba
(Obsidian) dic biét trong tektite hau nhu khong ¢
H>0 (0,02%)

Véi thanh ph?ln héa hoc nhu trén c6 thé nhan
dinh chung 1a loai vat li¢u c6 ngu@)n géc Trai Dét,
boi cac thién thach (Meteorite) ¢6 thanh phan chu
yéu 14 cac kim loai nhu Fe va Ni.

3.2 Trang thdi két tinh

Phéan tich miu tektite dang mai mong (46 day
2mm) dudi kinh phan cuc v6i 05 mau, cho thiy
trang thai két tinh ctia chung déu ¢ dang thuy tinh
vo dinh hinh. V& mat khoang vat thi day la dang
két tinh cua thuy tinh.

3.3 Mau sdc

Tektite trong khu vuc nghién ciru khi nhin bing
miét thuong dudi anh sang mat troi hau hét ching
déu ¢6 mau den, ngoai ra mot s6 mau co thé théy
mau nau phan b ven nhiing ria mong xung quanh.

Khi quan sat dudi dén c6 cuong d9 sang cao,
c4c mau c6 bé day 16n, van thdy c6 mau den, vai
mau c6 vién ndu den. Tuy nhién, d6i v6i mot sb
mau c6 bé day mong anh sang c6 thé di qua, chling
¢6 mau ndu phét luc (Hinh 1). Mau vét vach cua
c4c mau duoc thir c6 mau tring.
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Hinh 1. Mau chu dao cua tektite 1a mau den (trén). Méau
mong anh sang xuyén thau c6 mau nau lyc (dudi)

3.4  Hinhdang

Tektite trong khu vuc nghién ctru c6 cac hinh
dang tiéu biéu: manh vd, giot nudce, oval, qua ta,
hinh cau det, chuy det, tru ngén nhung chu yéu la
cac dang manh vun, v& c6 kich thudc khac nhau.
Vé6i hinh dang nhu trén cho thiy sau khi hinh
thanh ching ciling da chiu tdc dong ngoai sinh kha
16n (Hinh 2).

Hinh 2. Hinh dang cic mdu thu thap dugc trong khu vuc
nghién ctru
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Trong cac hinh dang nguyén thuy dugc liét ké
bén trén c6 mot sd hinh dang duge thé gisi ghi
nhan 1a: hinh giot nudc, hinh cau, hinh chly, qua
ta mdi hinh dang nhéat dinh déu c6 chira nhiing
thong tin riéng vé tektite nhu phuong quay, van
toc bay, khoang cach véi nhimng vu va cham... Vi
vay, viéc nghién ctru vé hinh dang cua tektite c6 y
nghia rat quan trong trong luan giai vé qua trinh
thanh tao cta ching.

Nhu chiing ta biét, tektite két tinh dang vo dinh
hinh. Do @6, hinh dang cua tektite phu thudc chu
yéu vao phuong quay ciia chung trén khong khi
dang noéng chay va toc do quay cua ching.

Néu tektite nong chay xoay déu trén ba truc thi
hinh dang cubi ciing ctia ching chinh 14 hinh ciu.

Mat khéc, xoay quanh hai tryc ctia mot hinh cAu,
tektite s& c6 hinh dang bau duc, néu toc do quay
nhanh hon, chiing dén hinh thanh hinh dang qua ta;
ngodi ra, khi tc d6 quay cua tektite tiép tuc ting,
hinh dang giot nude sé dugc hinh thanh.

Cudi cuing khi tektite nong chay quay quanh 01
truc, chiing s€ c6 dang dia tron (Hinh 3).

Hinh 3. M6 hinh phuong quay trong qua trinh thanh tao
Tektite

Hinh dang cua tektite c6 y nghia giup xac dinh
dugc khoang cach gilra vi tri roi cua tektite va vi
tri xay ra cudc va cham 16n dé thanh tao ra chung.
Thong thuong, cac vién tektite duoc hinh thanh
dau tién c6 niang luong tic dong cao nhat, tan chay
& nhiét d6 cao nhét, bi déy ra xa nhat va thuong co
goc bay nho nhét, chiing thuong c¢6 dang hinh ciu,
hay ciu det v6i kich thuéc rat nho tinh bang
micromet. CAc tektite trung gian ciing ¢6 hinh cau
nhung kich thudc 16n hon, vao khoang 2-3cm.

Cang gan v6i trung tdm vu va cham thi tektite
duogc hinh thanh & nhiét do thap hon, do nhét cua
chit tan va van tdc bay giam dan, goc bay tang 1én
hinh dang cua tektite thuong la giot nudgc, chiy,
qua ta voi kich thudc tir 2-5cm. Tai tdm cia cudc
va cham, tektite dwoc hinh thanh thuong cé kich
thudc va khdi lugng 16n nhat, dang khéi va c¢6 cau
trac dic trung, chinh 1a cdu tric phan 16p.

3.5  Pc diém bén ngodi — bé mdt

Dic diém bén ngoai ciia tektite 13 minh chimg
cho nhiing su kién ma ching da trai qua trong qua
trinh bay trén khong trung, hay khi bi tac dong boi
nhiing vét chit bén ngoai ma khong khi dong vai
trd chii dao. Trong khu vuc nghién ciru, dic diém
bén ngoai cua tektite dugc ghi nhan, md ta nhu
Sau:

Bé& mat tektite khong min mang, ching thudng
bi rd tron, hinh bau duc, khdi cau, hodc khong xac
dinh rd hinh dang vé6i kich thudce tir to dén nho.
Thong thuong & cac bé mit ngoai, it ma sat véi
khéng khi, thuong c6 cac vét rd tron 16n phan bd
day dic 1am cho bé mit tektite trd nén gd ghé.

Diéu nay c6 thé do trong qué trinh thanh tao &
nhiét do va ap suét rat cao, cac chat ¢ dang khi
trong tektite bi budc phai thoat ra ngoai hoan toan,
ddng thoi trong qua trinh di chuyén, bé mat ma sat
truc tiép véi khong khi s& bi mai mon.

Mit khac, & bé mit bi v& va bé mit ma sat nhiéu
v6i khong khi trong khi di chuyén, bé mit tuong
d6i min mang véi cac 1 tron nho phan b it. Cing
véi cac vét rd, bé mat tektite con duge phéan bd céac
khe rdnh c6 kich thude tir nho (0, lmm) dén 16n
(Imm). Cac khe ranh khi nay cé thé thang song
song nhau kéo dai trén chleu dai ciia mau, ciing co
mdt s6 khe ranh khi ¢6 ciu triic xoay tron nhu trén
dc. Ngoai cac khe ranh khi nhé, con xuét hién
dang ranh chir U vdi bé rong khoang 2mm (Hinh
4).

Diéu nay dugc 1y giai boi sy ma sat cua tektite
khi di chuyén trong khong trung, ma sat nhanh vai
khong khi trong khi chua “ngudi” hoan toan cung
v6i s6 lwong truc quay cua tektite trong khéng
trung da tao nén cac dang dac trung cua khe ranh
khi.

Cac vét v& tu nhién va vét v& nhan tao & céc
mau déu c6 dang dic trung cia vét v thé tinh
dang v4 so.

3.6  Kich thuoc

Tektite co kich thudc tir rit nho (vai milimet)
cho dén kha 16n (vai centimet). Trong lugng c6 thé
tinh tir gram cho dén kilogram tuy theo timg loai.
Tuy vao vi tri ldy mau ma tektite c6 cac kich thude
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khéac nhau.

- Tai Pon Duong: Tektite dugc thu lugm xung
quanh mdt muong x6i méi dugc hinh thanh trén
trién thoai ctia mot ngon ddi thip. O day, tektite
cha yéu 1a cac manh vun v& vé6i kich thuée kha
nho (tir 10mm dén 20mm), khdi lugng trung binh
tur 10 — 20 cts.

- Tai Trai Mat: Tektite dugc thu lugm ngay tai
bdi tich ctia mot con sudi dang dugc khai thac cat.
Suoi twong doi 16n va chay manh. O day thu luom
duge cac mau cé kich thu(yc l6n hon va c¢6 hinh
dang cy thé nhu chiy, cau det, glot nudc..., voi
kich thugc trung binh tir 20mm dén 30mm va khéi
luong trung binh tir 30-40 cts.

Nhu vay, theo ghi nhan tir cac mau di thu lugm,
ta c6 thé x4c dinh trong khu vuc nghién ciru:

- Tektite ¢6 kich thudc 16n nhit 1a: 31mm, véi
khéi lugng 1a 101,26 cts.

- Tektite c6 kich thuéc nho nhat 1a 14mm véi
khdi lwong 1,75 cts.

- Kich thuéc trung binh cta Tektite da thu thap
duoc 1a 20mm.

- Mic khac, cac miu do nguoi dan dia phuong
khai théac c6 kich thudc khoang vai cm.

V6i kich thude nhu trén, tektite khu vuc hoan
toan co thé sir dung lam da quy.

L 10 17 18 19 20 21

Hinh 4. B& mic véi rat nhidu 13 tron va ranh Vét v&

3.7  Bao thé

Quan sat dudi kinh hién vi ngoc hoc cac mau
dugce mai bong bang anh sang phan chiéu tektite co
02 dang bao thé dic trung:

- Bao thé dang khi kéo dai sip xép dinh huéng
€6 mau nau phét lyc (mau do anh hudng da chu),
kich thudc tir dudi 1mm dén khoang 3mm.

- Bao thé chira carbonate mau tring, hinh dang
khong xac dinh, hodc dang cau thuong tap hop
thanh dam duoc bao quanh bdi cac bao thé bot khi
nhoé hon. Thanh phan chinh ctia bao thé loai nay
dugc kiém tra bang miy phd UV-VIS-NIR
(LIULAB) Ia Ca (Hinh 5).

- Ngoai 02 loai bao thé trén con xuét hién thém
mét dang cdu triic goi 1a lechatelierite. Céu truc
nay duoc thanh tao do sy shock nhiét trong qua
trinh ngudi lanh vat liéu bi nung chdy va ban 1én
khong trung. Thanh phan cia cdu tric nay ciing la
silic.

Hinh 5. Bao thé dang khi kéo dai va dinh huong (trén) va bao
thé chira cacbonat mau trang (dudi) 40x.

Bao thé trong cac mau phan tich c¢6 y nghia rat
quan trong trong vi¢c xac lap diéu kién va nguon
goc cua tektite. Sy c6 mit ctia bao thé cacbonat va
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chu triic lechatelierite 1a ddu hiéu ching to tektite
dugc hinh thanh trong bau khi quyén bang vat li¢u
Trai dat bi tai két tinh trong diéu kién thay do6i
nhiét d6 rat 16n va nhanh chong.
3.8 TIytrong

40 mau duogc sir dung dé xac dinh ty trong cua
tektite bang phuong phap can thiy tinh. Ty trong
16n nhét do duoc 1a 2,47 g/cm?; ty trong nho nhat:
2,34 va ty trong trung binh 40 mau 14 2,43.

Nhur vy, ta thay co su chénh léch nhét dinh vé
ty trong cua tektie. Su chénh I¢ch nay do 2 nguyén
nhan. Bé mit g ghé lam cho nuéc khong chiém
chd hoan toan khi cén trong nudc va cac bao thé
khi bén trong truc tiép 1am giam ty trong ctia mau.

Két qua do dugc nhu trén day 1a ty trong tiéu
biéu cua céc loai thuy tinh tw nhién.

3.9  Chiét sudt

Chiét suat dugc do bang khiic xa ké voi 04 mau
dugc mai phang va danh bong 01 mat. Két qua:
day 1a loai c6 chiét suét don, tri s do dugc mau
thdp nhat 1a 1,493, cao nhit 1a 1,501. Chiét suét
nay pht hop véi voi chiét suit cua thuy tinh ty
nhién (Hinh 6).

BANG 2
KET QUA PO CHIET SUAT BANG KHUC XA KE
STT KHM CHIET SUAT
1 11 1,500
2 13 1,495
3 23 1,493
4 ST,6 1,501
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Hinh 6. MAu gia cong va két qua do chiét sut bang khuc xa ké

ol
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3.10 Cic dic diém khac

Do cing tuong ddi cua cac mau dugc thir nam
trong khoang tir 5-6 (10/10 mau).

Tinh da sic: khong co da sic dudi kinh nhi sic
(5/5 miu).

Ph6 hap thu: khong phat hién cac vach phd
trong ving kha kién (10/10 mau).

Phat quang: khéng phat quang dudi budc sdng
dai va budc song ngan cua dén cuc tim (40/40

mau).

3.11

Truée day c6 gia thuyét cho rang tektite co
ngudn gdc tir vii try (vét liéu va thanh tao) roi vao
trai dat. Tuy nhién gia thuyét ndy ngay nay bi bac
b6 boi nhidu ching cir thuyét phuc

Ngay nay, v6i cac phan tich vé thanh phan ciu
tao, dac diém bén ngoai, dong lyc hoc déu ching
minh rang tektite c6 ngudn gbc Pia cau duge hinh
thanh boi cac vu va cham 16n cua thién thach
(Meteorite) vao Trai dat lam cho dat da bi nung
chay va tung 1én khong trung rdi roi xudng va két
tinh thanh tektite.

Céc bang chimg nay duoc nhom tac gia kiém
ching bang cac két qua & trén, nhu thanh phin,
cAu tric bén trong va bén ngoai, hinh dang...

Str dung lam da quy.

Kich thuéc trung binh cua cac mau thu thap déu
dat yéu cau ché tac nir trang (sau khi ché tac 16n
I6n 5mm).

Mau den dong nhat, d6 trong thip nén chu yéu
tektite mai cabochon, hat chudi, tuong.

Do nguyén khdi: tuy bé ngoai co vé khong
nguyén ven nhung bén trong cua tektite lai rat
nguyén ven, rat phu hop cho sir dung lam da trang
suc.

Hinh dang v6i hinh dang nguyén thuy phong
phtt va c6 phan dic biét nén chung co the su dung
lam trang sirc, d4 trang tri ma khong can ché tac
thém.

Tektite c6 dang vét v& vo s0, nén khi ché tac can
cht y vé k¥ thuét dé san pham khong bi hu hai.

Thuc té tektite khu vuc Bic Pa Lat duoc khai
thac sir dung 1am d4 quy nhu giit nguyén dang dé
lam trang strc, mai hot (cabochon, mai giac), cham
khic (twong nho).

Nguén goc ciia tektite

4  KET LUAN

Céac dic diém khao sat dugc chimg to tektite
trong khu vuc phia bic Thanh phd Pa Lat 1a mot
dang thuy tinh ty nhién.

Su hinh thanh cua tektite khu vuc khao sat tuy
¢6 lién quan truc tiép dén hoat dong vii try, nhung
vé ban chét chung c6 ngudn gbc xudt phat 1a vat
liéu Trai Pét, va dugc hinh thanh trong bau khi
quyén trudce khi roi xuéng va hién dién trén bé mat
Dia cau.

Mau sic, hinh dang, kich thuéc, do nguyén khéi
clia tektite khu vic nghién ciru hoan toan co thé sir
dung lam nguyén li¢u da quy trang suc.
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Rocks and

Lé Ngoc Ning 9/05/1982, tai Ca Mau. Thang 9
niam 2003 dén 2007 hoc dai hoc tai Trudng Dai
hoc Khoa hoc Tu nhién, PHQG-HCM.

Thang 02 nam 2008 dén 2010 lam viéc tai cong
ty ¢6 phan vang Bac D4 quy Phit Nhuan. Thang 9
nam 2011 dén nam 2013 hoc thac si tai Truong
Pai hoc Khoa hoc Tu nhién, PHQG-HCM. Nam
2011 dén nam thang 02 nam 2017 lam viéc tai
cong ty TNHH MTV giam dinh PNJ. Tur 03/2017
dén nay: lam viéc tai Trung tdm Nghién ctru va
Ung dung ngoc hoc LIU

Ho Nguyén Tri Mén (15/7/1976)

- S6 nam cong tac trong nganh dia chit - mo: 17
nam, Qudc tich: Viét Nam.

+ Pao tao khac: Tét nghiép Cir nhan Pia chét
Khoang san 1994 — 1998 loai gioi, dao tao Giam
dbc diéu hanh mo nam 2000 loai kha, t6t nghiép
K¥ su khai thdic moé nam 2003 loai xuit sic, dao
tao chi huy né min nam 2008 loai gioi.

- Hoc vén: Thac s¥ k¥ thudt Khai thac mo, tdt
nghiép nam 2010, loai Gioi.

- Qua trinh hoc tdp:

- Tir 8/2001 — 8/2003: di hoc bang 2 nganh Khai
thac mo truong Pai hoc Mo - Dia chat Ha Noi, tot
nghiép loai xuat sic.

- Tir 8/2008 — 9/2008: di hoc 16p Chi huy nd
min do truong Pai hoc M6 - Pia chat Ha Noi to
chtre tai Cong ty Thai Duong TP.H) Chi Minh

- T 6/2008 — 9/2010: di hoc 16p Cao hoc nganh
Khai thac mé truong Pai hoc Mo - Dia chat Ha
Noi, tot nghiép loai gioi.

- Tir 12/2010 dén nay: cong tac tai cac cong ty
tu van vé mo dia chat moi truong, uy vién phan
bién Hoi ddng tham dinh thiét ké khoang san tinh
Binh Phuéc, Binh Thuan, iy vién Hoi dong tham
dinh Moi trudong cta BO Tai nguyén va Moi
truong, cong tac vién cua Lién Poan Ban d6 dia
chat Mién Nam...

- Tur 01/5/2013 dén nay: can bo giang day tai
Truong Pai hoc Bach Khoa — Pai hoc Québc Gia
Tp. HCM.

Pham Thi Kim Oanh. 28/02/1995.

Tt 2013-2017 hoc tai truong BDH Khoa hoc tu
nhién, PHQG-HCM. Tir 2017 dén nay cong tac tai
Trung tdm nghién ctru va tng dung ngoc hoc LIU.
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Research gemology and mineralogy
characteristics of Tektite in North region of
Da Lat City

Le Ngoc Nang, Ho Nguyen Tri Man, Pham Thi Kim Oanh

Abstract—Tektite in northern of Da Lat city is a
kind of natural glass, formed from meteorite
collisions with Earth, have basic elements Si, Al, Fe,
Mg. Typical shapes inclued debris, drops, oval,
dumbbell, flat sphere, flat mace, short prism with
external shape characterized by holes covering the
surface. Typical color is black, sometimes brownish
green at thin edges. The average density is about 1.45
glem®, a refractive index of about 1.50, with
prolonged gas and the inclusion of carbonate,
lechatelierite characteristic of natural glass. Tektite
in Northern Dalat is proven to have a planetary
origin that fits the hypothesis that they are formed by
meteorite impacts. Tektite in the area can be used in
jewelry.

Index Terms—Tektite, meteorite, natural glass,
indochinite, vietnamite, natural glass.



