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Waterlogged archaeological wood (WAW) from prehistoric settlements is an important

source of information about the past. Due to the high degradation, sample preparation

for microscopy is often challenging.

INTRODUCTION

We developed an improved protocol for scanning electron

microscopy (SEM) and energy dispersive X-ray spectroscopy

(EDX) for the observation of sections of Waterlogged

archaeological wood (WAW) from prehistoric pile-dwelling

settlements in Ljubljansko barje. Sections (size around 10 × 10

mm and thickness of 20 - 30 μm) were obtained with a razor

blade from frozen samples and fixed with glycerin albumin on

sample supports and coated with carbon. The protocol was

applied to identify and characterize WAW of Quercus, Faxinus,

Acer, Salix and Populus with an age of about 4,500 years.

MATERIALS & METHODS

The use of glycerin albumin to fix the specimens to the

holders prevented the occurrence of cracks and

collapse of approximately 5 × 5 mm × 20 µm large

sections during drying without using harmful chemicals

normally used for fixation and dehydration of specimens

for SEM. The protocol made it possible to obtain high-

quality micrographs of large portions of the wood at low

magnification and of details at high magnification (up to

8000×) that far exceeded the magnifications and

resolution achievable by optical microscopes. The

sections were also thick enough to provide a high depth

of field and preserve the advantage of observing the 3D

anatomy of the wood. The protocol made it possible to

obtain high-quality micrographs of large portions of the

wood at low magnification and of details at high

magnification (up to 8000×). The sections were also

thick enough to provide a high depth of field and

preserve the advantage of observing the 3D anatomy of

the wood.

RESULTS

Due to the small volume of the sections placed in the

SEM chamber, only about 2-3 minutes were required to

create a complete vacuum. The vacuum reached the

entire volume of the sample, preventing oxidation of the

tungsten filament and extending its life by about 50 h.

Unlike conventional protocols that sputter gold, we coated

the samples with carbon only. This allowed us to obtain

high-quality images and perform EDX analyses directly

during microscopy, avoiding the use of expensive

materials, such as gold.

CONCLUSIONS

Our SEM protocol allowed to obtain the information from the morphological to the microstructural and chemical levels of the highly degraded WAW.


