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Fig.4. Uv-Vis spectra from the five samples

AIM OF THE STUDY: analyse and compare the results with previous studies carried out on colour-change garnets coming from Tanzania,Madagascar and the same
Chawia district.

Fig.3. EDXRF  analysis of the colour-change garnets from the  Chawia district.

RESULTS: All the samples, when exposed to short-
and long-UV radiation remained inert. Under the 
polariscope most of them showed a slight to 
moderate ADR reaction. The SG ranged from 
3.552 to 3.860. UV-Vis spectra were taken for all 
the 5 samples : all showed an absorbtion band at 
about 572 nm due to the presence of vanadium 
and three absorption peaks at respectively 432, 
423, 408 nm related to the Mn content (Fig.4). 

Some of the samples kindly given by Mr. 
Spaltenstaein for this study

CONCLUSIONS: Chemical analyses indicated that the samples belong to the pyrope-spessartine solid solution series. All these
results are consistent with studies previously carried out by many authors; see for example by Schmetzer K. et al. (1979;1999),
Krzemnicki et al. (2001), and Simonet C. & Fritsch

METHODS AND PROCEDURE:For this study we
have investigated five rough samples displaying a
rather slight colour-change with a greyish green,
light green to green colour in daylight and pale
pink to pink in incandescent light (Fig.2).
Standardgemmological testing revealed an
hydrostatic SG varying from 3.552 to 3.860
(Fig.3); all the samples did not display any
reaction under UV short- and long- radiation.

sample A Sample B sample C sample D sample E

SG 3.860 3.858 3.746 3.552 3.685
wt %

SiO2 38.9 ± 0.5 34.6 ± 0.6 38.9 ± 0.5 38.5 ± 0.6 38.9 ± 0.5

Al2O3 21.1 ± 0.1 22.2 ± 0.1 21.3 ± 0.1 21.4 ± 0.1 20.87 ± 0.09

MgO 15.4 ± 0.1 14.4 ± 0.1 13.9 ± 0.1 13.8 ± 0.1 16.4 ± 0.1

MnO 18.01 ± 0.05 22.83 ± 0.07 20.39 ± 0.05 16.07 ± 0.05 18.47 ± 0.05

Fe2O3 2.95 ± 0.03 1.96 ± 0.03 1.63 ± 0.02 1.87 ± 0.02 2.12 ± 0.02

CaO 2.84 ± 0.02 3.02 ± 0.02 3.09 ± 0.02 6.60 ± 0.03 2.54 ± 0.02

TiO2 0.060 ± 0.004 0.200 ± 0.006 0.218 ± 0.004 0.122 ± 0.005 0.095 ± 0.004

V2O3 0.322 ± 0.005 0.338 ± 0.006 0.342 ± 0.005 1.100 ± 0.009 0.193 ± 0.004

Cr2O3 0.252 ± 0.003 0.23 ± 0.04 0.213 ± 0.003 0.467 ± 0.005 0.232 ± 0.003

K2O 0.049 ± 0.006 0.008 ± 0.007 0.032 ± 0.005 0.037 ± 0.007 0.042 ± 0.006

ScO 0.050 ± 0.008 0.06 ± 0.09 0.033 ± 0.007 0.10 ± 0.01 0.054 ± 0.007

ZnO 0.015 ± 0.002 0.011 ± 0.002 0.004 ± 0.001 0.008 ± 0.002 0.017 ± 0.002
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BACKGROUND : Gemstones from deposits in Kenya (Fig.1), such as ruby and sapphire as well as some tourmaline, iolite, rhodolite, tsavorite and tanzanite, occur in
different geological settings (Simonet C., Okundi S. & Masai P.; 2000). The colour-change garnets analysed for this study come from the Chawia area in the southern part
of Kenya. The deposit is located within the Mozambique belt, a major Proterozoic structural/metamorphic unit extending for more than 5000 km along the eastern coasts of
Africa (Pohl W. & Horkel A., 1980). The garnet-bearing rocks belong to the Mwatate formation, a subdivision of the Kurase Group (Saggerson, 1962). According to Horkel et
al. (1979), the rocks of the Kurase Group were subjected to amphibolite facies metamorphism.

Fig. 2.  Sample A  seen in daylight (left) 
and in  incandescent light (right)

Fig.1. Geological map showing the location of the main gemstone
mining districts.


