Anatomical and chemical characteristics of Miocend@ axodiaceae species fromBukk abrany (Hungary)

Introduction

16 preserved trunks were found in an open ¢
coal (lignite) mine neaBiikkabarny in north

eastern Hungary (Fig. 6). The trunks ar8

in diameter and% m in high. The stumps stoc
in the lower level of the mine, at the beginni
of the coal deposit. These trees lived in -
marshland of thePannonLake and the river
deltas in the Miocene (Fig. 1), approximate
7,58 million year ago. The trunks are espec

el

ﬂ'ﬂ{ &

8.0 Ma

because they are not siliceous, and preserygdh. The position of theannoriake at the

their porous structure (Fig-3).

Miocene (Magyar et al. 1999)

Fig. 2-3. Trunks in the open cast mir{kkéabarny, Hungary)
Materials and methods

Samples from each trunks were collected (Fig. B} just someof the were
examined (Fig. 5.), the examination of the othsrstill runnng. The degradation of
the samples were different. For control, sampleeeveellectedfrom the Taxodium
distichum and Sequoia sempervirens in the Botanical Garden, Sopron. Anatomical
examination (light and SEM microscopy) were takem fhe 3 and5 sample,
chemical tests were done for th& Bamples. In these tests the cellulose, totalghen
and total carbohydrate contents were measuredhenthoanaliticabehavior were
examined. The lignin content of the samples Wwasneasured, because of the
degradation of the lignin there is no method. Alhtents indited refer to the dry
weight of the samples.

Fig. 46. Collecting samples and some of them, which were
tested
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Fig. 6. The location aBiikkébréany in Hungary

Results
Anatomy

Looking the trunks in photos and in the mine, thesre seemedothave two types.
Some of them are slim (likBequioa sempervirens), others became broad at the base
(like Taxodium distichum).

The early wood of the annual rings wereg=ny
more degraded (red arrows) than the lat
wood (yellow arrows), sdhe cells in the
early wood collapsed (Fig.-70). The rays
areuniseriate homogenous. The cells of the J§*¥
axial parenchyma are not grouped, thes ;3%;/_
cells are containing some kind of material
(green arrows). There are42taxodioid or
cupressoigits in the cross fields.

; Fig, 7. SEM photo of the sample 3, the early
wood isdegradated

Fig. 810. Light microscopic photos of the sample 3. Csesstion. Deraded early wood, axigarenchymawmith
some content

Fig. 11-12. The structure of the cell wall between axiaepahyma cedf
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The main differences betwe&equoia sempervirens and Taxodium distichium are the
visibility of the torus in theracheidsand the structure of the cell wall between the
axial parenchyma cells. These walls in 8equioa parenchyma cells are smooth, and
in Taxodium they are nodular. As Fig. 112 show, one of them seem to $eguioa
sempervirens (sample 3), an the sample 5Tiaxodium distichum, so the two species
lived there together.

Chemical tests

The Table 1. shows the results of the cellulosegnph and carbhydrate tests.
Taxodium distichum heartwood was the control.

Table. 1. Lignin, cellulose, phenol and carbohyel@intents ofhe samples

cellulose
[%]

t. phenol
[mmol/100g]

carbohydrate
[ma/g]

33.33+ 2.00

0.461+ 0.059

1.428+ 0.109

18.17+3.22

1.280+ 0.066

2.875+ 0.308

30.15+ 2.98

0.587+ 0.063

3.165+0.082

B WIN|F

35.52+ 4.83

0.765+ 0.016)

3.990+ 0.286

5

33.02+ 4.84

0.932+ 0.024

5.582+ 0.264

controll

37.42

4.0710.145

10.83:0.891

The cellulose content of the fossils is signifitamdwer, patly disintegrated, so the
lignin content relatively highe(it wasrit measure)j thats why the samples can be
crumbled. Significantly lower concentration of phémand sugarcan be measured in
the fossils. The degradation procespoliyosescan be clearly seen in the case of the
samples by DSC (Fig. 1B4). According to the DSC analysis too, the amoaint
cellulose is much lower in the fossils. The fosshiew highethermal stability, which
could be explained by a higher lignin content.
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Fig. 13-14. Differential scanning-calorimetric (DSC) measuents of theamples. 10 — water;
260°C— i 3 390C llulose deg.; 41 — isati the ion products.

Summary

« The cellulose content of the fossils are betweearD30%.

« Although the strength of the wood was decreasedpitid presere the original
shape.

» The examinations of the annual rings and the gp#s show, tat more species from
the Taxodiaceae were present in the same tim@aodium distichum, Sequoia
sempervirens) in that flora.

« Further tests are needed (anatomical, macroscagice physicgbroperties).

References

Dubois, M., Gilles, K. A., Hamilton, J. KRebers P. A., Smith, F. (1956): Colorimetric method figtermination
of sugars and related substand#sl. Chem. 28: 350-356.

Hoadley, R.B. (1990): Idi g wood. The T:

Magyar, I., Geary, D.HM:dlller, P. (1999)Paleogeographievolution of the Late Miocene LalRannonin Central
Europe i 47:151-167.

Singleton, V. L., Rossi, J. A.,Jr. ( i
Acid ReagentsAm. J. Enol. Vitic. 16 (3): 144158.

Newtan, C i USA.

yof Total ith Phospt i gstic



