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Abstract

Ultrastructural and elemental analysis of eggshells in 3 sea turtle species; green turtle
(Chelonia mydas), leatherback turtle (Dermochelys coriacea), and hawksbill turtle (Eretmochelys
imbricata), were studied by scanning electron microscope (SEM) with secondary electron imaging
(SEI), backscattered electron imaging (BEI), and energy dispersive X-ray analysis (EDX) detectors,
and analysis of crytal structure by X-ray diffraction. All sea turtle eggshells composed of 3 layers,
which were outer cuticle layer or calcareous layer, middle layer or middle multistrata layer, and
inner fibrous layer. Generally, morphology of the cuticle layers for all eggshells was thick and
porosity. However, there also were different characteristics among 3 eggshell types. The cuticle
layers of green turtle eggshell contained loose nodular units forming as clusters of branching
needle-like crystals without interlocking attachments. The leatherback turtle eggshells had a cuticle
layer which was similar to the green turtle but their crystals were more tapering and smaller. For
hawksbill turtles, the cuticle layers contained ball-shape and needle-like crystals. The middle layers

and the inner layers consisted of fibers that were firmly forming as network thorough the layers. For



the middle layers, sodium chloride was also observed as complexes in the compositions. The total
thickness layer of green turtles, hawksbill turtles, and leatherback turtles were 205.23+40.35 Llm

238.80+45.81 LLm, and 260.67+43.65 |lm, respectively. Results from elemental analysis in all 3
sea turtle types showed that they mainly contained carbon (C), oxygen (O), calcium (Ca), sulfur
(S), sodium (Na), chlorine (Cl), magnesium (Mg), silicon (Si), potassium (K), aluminium (Al) fluorine
(F) and phosphorus (P). Among elements detected, carbon, oxygen, and calcium were found at
high percentages. It was found that calcium was accumulated in the outer cuticle layers (P<0.05).
Moreover, molybdenum (Mo) was detected in all 3 eggshell types at the percentages of 0.09-
0.27%. Also, bromine (Br) and lodine (I) were found in turtle eggshell samples. The elemental
results were related to mapping from SEM and X-ray diffraction results. Histological examinations
of several tissues on 3 types of juvenile turtle were normal histology. The results from
microbiological techniques found that gram negative bacteria, enteric bacteria and coliform,
Staphylo coccus spp., Vibrio spp. were identified in kidney tissue intestine tissue samples. The
results from this study would be the fundamental data for further works to management of sea

turtle conservation.
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