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ABSTRACT : The maturity of amber matrix and inclusion was studied to explore the effect of heat
treatment on the formation of the sun spangle in the transparent Baltic amber from Gdansk, Poland.
Optical microscope revealed two types of inclusions in the original amber samples. The inclusions in the
amber which had sun spangle were dramatically expanded by the heat treatment, comparing to those
without sun spangle which contains fissure and shows different refractive index. The amber sample which
didn’t show sun spangle after the heat treatment showed a strong carbon related peak in TOF-SIMS
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spectra and weak oxygen related peak. it means that the maturity of this amber sample is comparatively
higher than the one with spangle. The two amber samples show similar IR spectra before the heat
treatment. However, the amber which had sun spangle exhibited an additional 1019 cm’” absorption peak
and a more intense 887 cm’ peak. The different chemical compositions between the two types of amber
is believed to be due to the different absorption spectra between 1000~600 cm’. According to the study
of DSC analysis, the two samples show different DSC profiles. Although they have the same geological
origin, their geological ages are different and have different chemical compositions. Thus, they exhibited
different behavior after the heat treatment. The formation of sun spangle seemed to depend on the
difference in the heat expansion rate of amber matrix with different maturity and chemical compositions.
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SPA

SPA-1

Fig. 1. Starting materials of transparent amber samples (PA; not shown sun spangle after heat treatment,
PA-1; heat treated PA, SPA; shown sun spangle after heat treatment, SPA-1; heat treated SPA).
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Fig. 2. The microscope images of the transparent amber sample, PA (a) before heat treatment, b) after
heat treatment, x50 open nicole; c) before heat treament, d) after heat treatment x250).
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Fig. 3. The microscope images of the transparent amber sample, SPA (a) before heat treatment, b) after
heat treatment, x50 open nicole; c¢) before heat treament, d) after heat treatment x250).
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Fig. 4. Diffused reflectance IR spectra of trans-
parent amber samples (PA; before and PA-1; after
heat treatment).
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Fig. 5. Diffused reflectance IR spectra of trans-
parent amber samples (SPA; before and SPA-1;
after heat treatment).
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Fig. 6. Diffused reflectance IR spectra of trans-
parent amber samples SPA and PA before heat
treatment.
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Fig. 7. TOF-SIMS spectrum of transparent amber
SPA and PA before heat treatment; (a) transparent
amber PA, b) transparent amber SPA).
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Fig. 10. DSC plots of transparent Baltic amber
samples before heat treatment.
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