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Gemmological &
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Abstract: In this paper, the gemmological
characteristics and colouration of “ocean jasper”
from Madagascar are studied by conventional
gemmological methods, infrared spectroscopy,
electronic probes, polarising microscope, XRD
analysis, and UV-Vis-NIR spectrum analysis, etc.
The results show that “ocean jasper” is mainly
composed of fine grained, irregularly shaped
granular particles. The major mineral is a-quartz.
The refractive index of “ocean jasper” is 1.54
(point measurement) and the hardness is 6.5
to 7. The red colour of “ocean jasper” is mainly
attributed to hematite and goethite. The yellow
colour is mainly produced by goethite, and the
yellow tone is influenced by the content ratio of
goethite and quartz.
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Samples of “Ocean Jasper” hb-1 & hb-2
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The magnified image of the “ocean stone” sample under single polarised light and crossed polarised light
Ea -~ b hb-1¥H ARG RS> > BRE R IER ARG (<10)

a, b The green part of the hb-1 thin plaque, single polarised light and crossed polarised light (x10)

Bl ~ d hb-1# A HALH A RHS > BIRERIERERT (x10)

¢, d The red-yellow part of the hb-1 thin plaque, under single-polarised light and cross-polarised light (x10)
Ble ~ £ hb-2W i HALAMNES » BRI KIERZRIET (x4)

e, f The red part of the hb-2 thin plaque, under single polarisation and cross polarisation (x4)
Blg > h hb2@ AR EAKIS » BRLEKERRLT (x4)

g, h The yellow part of the hb-2 thin plaque, under single polarisation and cross polarisation (x4)
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Electronic microscopy image scanning of “Ocean Jasper”
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¢, d Fine-grained quartz particles in sample hb-2
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Electron probe test points of the “Ocean Jasper”
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Results of electron probe tests of hb-1 and hb-2 samples

Na:O MgO ALOs Si0; CaO TiO: MnO FeO Total
HB-1-1Si 0.54 0.19 1.11 97.66 0.04 0.04 0.45 100.03
HB-1-2Si 0.55 0.07 98.74 0.02 0.07 0.22 99.67
HB-2-1Si 0.44 0.04 1.07 97.16 0.14 0.12 0.08 99.05
HB-2-2Si 0.45 0.98 98.07 0.13 0.03 0.11 0.21 99.98
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XRD Analysis of the green part of sample hb-1
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Comparison of diffraction pattern of hb-1 sample with standard a-quartz spectrum

2-Theta(") d-Spacing(nm) | Intensity(CPS) Width(") Confidence(%) Matches

20.81 0.4264 512 0.109 100 A
26.59 0.3349 3386 0.109 100 A
30.49 0.2929 11 0.104 94.0

36.50 0.2459 231 0.123 100 A
39.42 0.2284 243 0.121 100 A
40.24 0.2239 103 0.134 100 A
42.40 0.2130 166 0.127 100 A
45.73 0.1982 111 0.124 100 A
50.08 0.1820 390 0.137 100 A
54.79 0.1674 99 0.138 100 A
55.28 0.1660 32 0.145 99.9 A
59.87 0.1543 224 0.150 100 A
63.93 0.1455 33 0.132 100 A
67.63 0.1384 102 0.129 100 A
68.11 0.1375 139 0.172 100 A
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Infrared spectra of different colour areas in samples hb-1 and hb-2

2021 Volume XLII

www.gahk.org/en/journal.asp 84



B e SR I R R 462 cm™ ~ 518 cm” >
698 cm™” > 782 cm™ > 800 cm™ ~ 1080 c¢m’
1170 cm ¥ LA > hb-1FThb-2FK i
SR 5 0 W DA~ I AR B — 3 >
SR WA MRS B
o -1 ° 795 cm'~777 cm’ i HY B g 55 4
> FRARSIOM S EERLAC Al /N » BHIE Y
A7 BREAEEGHE6] o AN > hb-1
FiTh b-24% i 1A AL AP i 1] B2 3 1 32 2
Wl (1161 cm™ ~ 1085 cm™ ~ 798 ¢cm™ »
781 cm’ > 465 cm'%) WA - BLH
B (CREEAAR) PEA BN EHE 8
FH HEHE o

2.6 ¥Ah-vf Wk R

BB S WA B hb-1M
T b-2 H 4% €60 58 A o B e R AT i W o
RIEATHE > FIH MBS A UV-3600F 51
LA RGN EERE W Dk R A
300~800 nm > FREKFEIFEO.5 nm » B A
B > FH R & R © hb-1fThb-2kK
PR AS R T (ES) ¢

WM 8-am DLF H > hb-148 64 5 1Y
AW RS REAED56 nm & A B B R
Wl > 322 nmM731 nm A AR 1
A o ARIE731 nmE R HER] > W HER:
HH A F e ™ 78 AL 6 IR A W WAL it 288 380k i 22 B
R [8] ©

11.234

10.000 |

500.00 600.00 700.00

400.00

4

300.00
nm.

B8 hb-1F1hb-25K i 1 48 Sh- ] 56 e 5 el

UV-VIS spectra of hb-1 and hb-2

hb-1 i i v S G B 4L B A 2R Ah-m] St ()

Left: UV-VIS light spectrum of the pure green area

in hb-1

800.00

HEES-bAI PAF H > hb-2W AL A2 B i i1
EAM-AI YGRS EEAE753 nm)E A L5
W S e > EL i R A e A O W 35 AS WA B o
W RYGAT A I 753 nm R EE > 4T
A8 6 Bl BT B S R AL A o YD
[ AE7E 365 nmAI310 nm MR IR » B
e A F e W RS €8 T B B h b-2 KK i 2
AL o

3 Bk w

3.1 WF9E )5

HNEEMAD - AU EN “BiEa” kK
W BHA R FHE M EEREE o AL
¥ VA BARE M EERDT
WA HETF « — B TR 5
AL B4y 5 R B X 4R 0 S AT 5
ALAMERE AR AP R] BEHE— 5 0T g
A7 BBy EREE -

3.2 ALK

Fe > Mn ~ TigEEAPH AHBETE >
AR EEH ~ T[] R A -4 60 [ i o Sl
EAEAERRLILE0.01 %~12.01 %[9] °
I S O R ) B A TR T IR S R T S
AT B A Rl R > AR KA R AK
AL > o hb-28 AL 6 3R A 6
BT o BBEE T Fe @B AMA AN FERA
JLE o ZIAMZERW > SRk T & R EA
JRE € [ 4 BR 4 1 2R A B o B A R
R > B ARG 0] -

47.969

8b
40.000 |
30.000 |
S
>
20000 f

10.000 A

500.00 600.00 700.00 800.00

nm.

400.00

5.798
300.00

hb-2 H il HPREAL 6 W B B AR S8 40w SR I (A7)
Right: UV-Vis light spectrum of the distinct orange red

area in hb-2
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