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Color Change by Microstructure and Chemical Composition of
Bivalve Fossils
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Abstract: When the bivalve fossil microstructure is observed on a thin section, the growth lines of the older specimens
are mostly erased by calcite recrystallization while those of the younger are well preserved in detail. During the fossil
diagenesis, the shells tend to darken gradually since the valve-forming component Ca™ is the replaced by the surrounding
materials Fe®, Mg”, and Mn”™. Therefore, the metallic ratio against Ca component in fossil was increased during
diagenesis. The UV-Visible spectrophotometry analysis shows that the reflecting degree is low level in Cretaceous bivalve
fossils in contrast to the Tertiary and Recent ones. This result suggests that the dark color in older bivalve fossils is
affected by the replacement of the metal ions.
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Gyeongsang

Fig. 1. Cretaceous and Tertiary bivalve fossil localities in
Gyeongsang Region. 1: Gisan, 2: Hapga, 3: Usu, 4:
Geoncheon, 5: Gunam, 6: Mulcheon.
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Table 1. Basic data for materials examined
Age Collecting area Formation Specimens Species Color Country rock
. Plicatounio naktongensis
Gisan Dongmyeong Fm. 26 Trigonioides jaehoi black black mudstone
Cretaceous Hapga Hasandong Fm. 19 Plicatounio naktongensis black greenish grey mudstone
Usu Hasandong Fm. 30 Trigonioides jaehoi black grey mudstone
Geoncheon ~ Geoncheonri Fm. 35 Trigonioides paucisulcatus black greenish mudstone
Gunam Sinhyeon Fm. 37 Anadara (Hamlf”m) white greenish mudstone
kakehataensis
Tertiary Miocene -
. . yellowish
Mulcheon Cheongoksa Fm. 10 Crassostrea gravitesta  yellow-white
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Fig. 2. Diagrammatic sketch of each shell microstructure. A: Plicatounio naktongensis from Gisan, B: Plicatounio naktongensis
from Hapga, C: Trigonioides paucisulcatus from Geoncheon, D: Trigonioides jaehoi from Usu, E: Anadara (Hataiarca) kakeha-
taensis from Gunam, F: Crassostrea gravitesta from Mulcheon, G: Mercenaria stimpsoni, H: Scapharca subcrenata, 1. Meretrix
lamarckii. A to D shells are Cretaceous in age; E to I shells are Tertiary in age.
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Table 2. XRD results of the fossil and recent shell fragments
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Age Species name Collecting site Mineral
Plicatounio naktongensis Trigonioides jaehoi Gisan calcite
Plicatounio naktongensis Hapga calcite
Cretaceous
Trigonioides jaehoi Usu calcite
Trigonioides paucisulcatus Geoncheon calcite, guartz (SiO»)
. Anadara (Hataiarca) kakehataensis Gunam aragonite
Tertiary
Crassostrea gravitesta Mulcheon calcite
Callista (Ezocallista) brevisiphonata Hadong aragonite
Recent Mytilus edulis Hadong calcite, aragonite
Meretrix lamarckii Hadong aragonite
Table 3. Kinds and quantity of oxides used in experimental materials
Locality .
Oxide(g) Gisan Hapga Usu Geoncheon Gunam Mulcheon Recent
CaCO; 991 9.8 9.69 9.1 9.95 99 10
MnO;, 0.03 - - 0.52 0.03 -
ALO; 0.02 0.01 0.01 0.14 0.01 0.01 -
KIO; - 0.02 0.01 0.04 - -
Fe:0, 0.04 0.17 0.29 0.20 0.04 0.06 -
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