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ABSTRACT
cei, L Remains of fossil plants, which form the famous “Petrified forest of Lesvos™, declared as Protwected
‘Natural Monument, have been found in many localities on the western part of Lesvos island. The fossilised
sea forest of Lesvos was developed during Late Oligocene to Lower - Middle Miocene, due to the intense
Volcanic activity in the area. Neogene volcanic rocks dominate the central and western part of the island,
he -comprise andesites, dacites and rhyolites, ingnibrite, pyroclastics, tuffs and volcanic ash. The products of
‘the volcanic activity covered the vegetation ol the area and the fossilisation process took place due to
Be favourable conditions. Findings which have come to light following excavanons conducted by the Museum
of Natural History of the Petrified Forest ol Lesvos have proven 1o be of considerable scientific value. The
% principle excavation area is located within the Petrified Forest Park at “Bali Alonia”. site of the largest
! concentration of petrified trees. The fossilised plants in Lesvos are silicified remnants of a sub-tropical
" forest that existed on the north-west part of the island 20-15 million years ago.
KEY WORDS: Petrilied Torest, Lesvos isl., Miocene, Volcanic rocks, Palacobotany. Excavations,
Greece.
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. 1. INTRODUCTION
The island of Lesvos, is located 10 the NE of the Aegean sea and covers an area of 1630 square
i

kilometres. The East coast ol Lesvos [sl. is separated from the West coast of Asia Minor by the Mytilene
strait.

On the western part of the island remains of fossil plants appear within the volcanic rocks. The
fossilised tree trunks comprise the well known “Petrilied forest of Lesvos™,

The Greek State recognised the exceptional palaeontological and geological value of this unique
natural monument. In order to protect the Petrified forest and ensure its proper management, five
terrestrial and marine areas with fossil accumulations, as well as all the isolated fossils were declared as
Protected Natural Monument with a special Presidential Decree (No 443 /1985),

The need for further research and protection of the fossils led to the establishment of the Natural
History Museum of the Lesvos’ Pertrified Forest. in 1994. Its scope is to undertake scientific research on
the Petrified forest as well as 1o preserve and Lo promote this natural monument,

In Summer 1997 for the first time the Museum in cooperation with the Section of Palaeontology and
Stratigraphy of the University of Athens.carried out excavations in the area of the Petrified Forest with
funding provided by the Greek Ministry of Culture. The research was carried out in collaboration with the
Lesvos Forest Administration. The purpose of this endeavour is to uncover parts of the Petrilied Forest
burried under the volcanic rocks and the collection of data regarding the composition of the fossilised
ecosystem. Finds are to be exhibited in their natural environment within the Petrified Forest Park as well

L as in the Museum now under construction.
' Prof., University of Athens, Department of Geology. Section of Palaeontology and Stratigraphy,
Panepistimiopolis, Ano [lisia. Athens, GR-157 84, Greece.
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| 2.GEOLOGY OF LESVOS ISLAND -_
The' £éology O Lesvos,IsI™ Jias “been deserfbed by Heeht (1971, 1974, 1975), Pe-Piper (1978
'Kumi_k_u_l;m et al. (1982, [1986). Pe-Piper & Piper_(1993). Lesvos island belongs to the Pelagoniar
ventectonic zone (Mountrakis 1983).
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Fig. 1: Geological map ol Lesvos island showing distribution of the voleanic units (Alter Pe-Piper and Piper 1992).

According to the published data and our survey, the geological structure of Lesvos island consists of
the following rock-units:
- An autochthonous unit of Permo-Triassic age. including schists. quartzites, metasandstones, phyllites and

intercalation of marbles and crystalline carbonates. These rocks are widely extended on the Southeast
part of the island, while in the Northwest part they have a rather small extension,
- An ophiolitic nape, comprising basic and ultrabasic rocks and associated deep-sea fine-grained sediments,
us well as metamorphic rocks, amphibolites and amphibole schists. metabasites and metasediments, parts
of the sole, overthrusted the metamorphic basement.

All these alpidic and pre-alpidic rocks were covered later by post-alpine volcanic racks and Neogene
marine and lacustrine deposits such as whitish marls, marly limestone, silts and sandstone, as well as
Tertiary deposits.

The Neogene volcanic rocks, dominate the central and western part ol the island. [.esvos is part of a
belt of late Oligocene - middle Miocene calc-alcaline to shoshonitic volcanism of the northern and central
Aegean Sea and western Anatolia. In the central part of the island there is a series of volcanic centres,
situated along a SW-NE direction.

Several volcanic rock units have been distinguished in Lesvos (Pe-Piper & Piper 1993 )
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agglomerate and volcaniclastic rocks. dated at 21.5 Ma, by Pe-Piper & Piper (1993), These lavas are 3to 4
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tephra often poor weldmg at lhe base, commonlv an abunddnce of glass lenticules or obsidian
base, and good columnar jointing at the top of the umt. They are believed to be cooling units. The
s thin out against both metamorphic basement highs, and the main volcanic chain (where they
with volcaniclastic conglomerate),

alochorion Formartion lay in-between the lower Skoutaros Formation and the upper Sykaminea
composed by reversely magnetised intermediate lavas and contain feldspar megacrysts, commonly
ed with malic xenoliths.

aminea Formauon dominates in central Lesvos and comprise & reversely magnetised
lcanic sequence of andesites, dacites and rare rhyolitic pyroclastics, dated at 17.3 m.y. (Pe-Piper,

Mytilene Formation was defined by Pe-Piper (1978, 1980) as local basall flows that Prager (1966)
imed to overlay Pontian marls. New radiometric data indicate that the Mytilene lormation is part ol the
sequence of the volcanic activity in Lesvos, dated at 16.8 m.y. (Pe-Piper & Piper 1993, Borsi et al.,

‘Mesotopos dvkes. dated by Pe-Piper (1978) at 16.2 m.y., are widespread in western Lesvos. Volcanic
ents are rare or absent,

PALAEOBOTANICAL RESEARCH - PREVIOUS WORK

‘The scienuific study of the fossil torest of Lesvos began in the 19th century. Unger, reports in 1844
tree trunks from the petrified forest of Lesvos, without, however, being certain about their relative
e. He believes that they belong perhaps to the Tertiary. These are the first scientific data about the
y of wood in the Mediterranean area. He identified the tollowing species: Peuce lesbia UNG.
oxylon lesbium KR.). Taxoxylon priscum UNG., Junglandinium mediterraneum UNG.. Mirbelites
UNG., Brongiartites graecus UNG. In 1898, Fliche in a book by L. de Launay dealt with the
mﬂﬂcanon of fossil tree trunks from the petrified forest of Lesvos and reported the genera Cedroxylon
and Piryoxylon. He also reported on the carbonised genera: Cedroxylon, Palmoxylon and Ebenoxylon.
~ Berger (1953) in his palaeobotanical studies of Greece, made special reference to the fossil tree trunks
from the area of the Aegean Sea. Krausel (1965) during a brief visit to the petrified forest of Lesvos.
between Eressos and Sigri. recognised its high scientific value. He suggested that many tree trunks could
belong 1o the family Tavodiacea (Sequoia) and that an isolated piece of wood possibly belonged to oak.
Krausel, even though he did not make a detailed analysis of the flora. was convinced that the relative age ol
the petrified forest was older than Pliocene, possibly close to lower Palaeogene. In addition, he suggested
[lut the correct relative age ol the petrified forest could determined by the precise taxonomic
~ identification of the palaeoflora. Since 1979, the Division of Historical Geology and Palacontology of the
Department of Geology at the University ol Athens, conducts palacobotanical research in the petrified
forest of Lesvos (Velitzelos & Symeonidis, 1978, Velitzelos et.al 1981a.b, Velitzelos, 1988, Velitzelos &
Gregor, 1990, Suss & Velitzelos, 1994a.b).

4. THE PETRIFIED FOREST

The western part of Lesvos island. exposes large accumulations of fossilised tree trunks comprising the

Petrified forest of Lesv -.?- Ilsaola[e )Po%m fq,sgllcs) haggTbepn_l[oung IRe némg F{l gnd southern part of the
island, including the vil e&% I?UI nﬁ%lycﬁn‘?loos. IgFom Wkt zﬂra!L Srhe Tormation of the petrilied



forest is divectly related to the intense volcanic activity in Lesvos island during late Oligocene =
Miocene. The volcanic eruptions during this time, produged lavas, pyroclastic materials and volcani
which covered thie vegetation of the area. The rapid covering of tree trunks, branches, and leafs lead
isolation: from armospheric conditions. Along'withethe volcanic activity, hot solutions of silicon diox
penetrared; and impregnated the volcapic materials that covered the tree trunks. Thus the m
fossilisation! process. started with a.mpleculé by molecule exchange of the organic plant by inorg
materials! In the case of the Petrified forest of Lesvos, the fossilisation was perfect due to favou
fossilisation condiions. Therefore morphological charagteristies of the tree trunks such as the annual ri
barkers, as well as the internal structure of the wood, ‘are all preserved in excellent condition,

The study of the fossil tree trunks, leaves and seeds gives usefu! data aboul the Palaeolora, the climatg
and the relative age of the petrified forest. In addition to the large number of fossilised leaves. the genus or
the species of the trees. can also be determined from the micro-analysis of the internal structure of the
fossil wood. The erect tree trunks, with their roots and branches. give evidence that the [ossilisation took
place in situ.

Despite the fact that the systematic study of the pelrified forest has not vet been completed, the
classilication of the fossils permits certain conclusions to be drawn, All of the genera and species
determined. belong to higher plant groups: Angiospermae and Gymnospermae. Complete development of
the flora was achieved in the presence of Angiosperms, the most evolved plants. "

From phytogeographical point of view the plants of the Petrified Forest can be distinguished into two
main groups. The first group contain subtropical plants like Laurus {laurel). Cinnamomum {(cinnamon),
whose related species are found n the forests ol south-eastern Asia. The second group includes plants
which prefer mild temperatures like Afnus (alder), Carpinus (hornbill), Populus (poplar, Quercus (oak),
Pinus (pine), Taxodioxylon gypsaceun (sequoia), etc. Related vegetation flourishes today in the warm
continental zones of South-eastern Asia and North America.

A comparison of the stratigraphic expanse of the plant fossils with other European flora and with the
Palacoflora of Greece leads us to the conclusion that the Palacoflora of Lesvos developed during Late
Oligocene - Lower Miocene, under subtropical or warm temperate seasonal climatic conditions.

5, 1997 EXCAVATION NEW DATA

The principle excavation area is located within the Petrified Forest Park at “Bali Alonia™, site of the
largest concentration of petrified irees.
To date excavations have progressed considerably revealing a large number of fossilised plants of
particular scientific importance. In the course ol activities, five excavation pits were opened revealing the
following:
= The standing trunk of a petritied tree with a height of 7.02 m and a perimeter of 8,58 m. This is the
largest known petrified trunk to date not only on the island of Lesvos but almost certainly in Europe.
This lower trunk preserved in excellent condition is probably pertains to the species Taxodioxylon
gypsaceum (GOPPERT) KRAUSEL (Photo 1.1)
«  Two standing petrified conifer trunks less than 2.0 m apart most probably pertaining to the
Protopinaceae family. The heights of the trunks are 2,70 m and 2.22 m and perimeters 2,90 m and 2.26
m respectively (photo 1.2, 1.3). The external structure and internal characteristics ol the wood are
excellently preserved with the concentric annual rings evident in both cases. In all likehood, these
trunks pertain to the new coniferous species Pinoxylon paradoxum SUSS & VELITZELOS. first found
in Lesvos and abundant throughout the broader region of the Petrified Forest of Lesvos. Aside from
the above mentioned, excavations also brought to light a fallen trunk 6 m long. This trunk is affected
by N-§ trending dextral strike-slip faults due to the post volcanic tectonic activity in the area (photo
3.1).
» A standing petrified conifer tree trunk the upper part of which was revealed as a result of the natural
erosion of the volcanic rock. The tree’s root system has been preserved in very good condition within
a silisified palacosoil covered by ingnimbrite. The height of the artefact is 2,15 m and perimeter 2.18m.
Besides this is a POREBKABHEMOIKMIOe00agaTag tidHML BwAoVige. AT @icovered as a result of the



on of - volcamc rock. The restored trunkiusing the existing fragments and pieces measures
I!MY pertains to the species Taxodioxylon gypsaceum (GOPPERT) KRAUSEL
32.2).
I!!ﬂcd trunk-with impressi ve “shddes of purple, clear annual rings and excellently
Slogieal qh%ractmsti"cs o{ the wood's structure. The height of the trunk is 2.05m and
neter 2.56m. According 1o speculauons this treg pertains to the Protopinaceae family. more
Qf the species P&QW{% g,argdoxum SUSS & VELITZELOS (Photo 2.3).
) strified trunk twisted in a characteristic t@hlon most probably because of the pressure
-d by th_gavolqnﬂc material that covered the flora and finally led to petrification. This trunk is of a
ﬁm'&rof 50 e and Reight of 1.2 m. Excavatiafi Hasnot vet been completed.
h e of excavations, parts of plants were uncovered (leaves, branches, roots). Representatives
&’mus Laurus (laurel), Cinnamomum (cinnamon), Alnus (alder), Carpinus (hornbill), Populus
, Quercus (0ak) have been determined. The latter have remained well preserved, protected by the
ic material in which they are embedded. Nonetheless, the exposure to the elements. the erosion, the
‘of theft and destruction all pose a true threat for these fragile artefacts. Finds of this nature are to he
ed in the Natural History Museum of the Lesvos Petrified Forest.

CLUSIONS

‘The importance of the findings is based on the fact that they revel with greater certainty that the area
',:'_'ca\'ralion is located atr the highest point of mixed coniferous forest. The abundance of preserved
ding trunks with their root systems intact and in a stage of full development, attests to the lact that the
s were petrified and are still located in their original position. This allows us to infer that the Lesvos
fied Forest represents a complete autochthonous (fossilised in sitw) ecosysiem. Aside from the
trunks, fossilised branches, roots. fruit, leaves, seeds etc. are preserved in excellent condition,

d in and protected by volcanic rocks.
The majority of the tree-trunks in the Petrified Forest Park “Bali Alonia” belong to the species
dioxylon gypsaceum (GOPPERT) KRAUSEL and Pinoxylon paradoxum SUSS & VELITZELOS.
oxylon gypsaceum (GOPPERT) KRAUSEL is a ancestor ol the present day species Sequoia
nprevirens. Today's trees of this species reach a height ol 120-130m. The coniferous species Pinoxylon
adoxum SUSS & VELITZELOS which has been first found on Lesvos is ancestor of the present day
gm-rme The olotipos of the species exists within the Petrified Forest Park “Bali Alonia™ (Suss &

Velitzelos, 1993, 1994D).

The composition of the petrified flora demonstrates that the Petrified Forest of Lesvos developed in a
subtropical climate that abruptly changed to a warm continental chimate. The flora ol the region was that
characteristic of subtropical zones of Southeast Asia and America.

Our medium term aims are to conduct systematic excavations 1o uncover the numerous petrified
trunks that today remain covered by volcanic rock, There are indications that a particularly large number
of petrified trunks represent coniferous trees of the species Pinoxylon paradoxum, Taxodioxylon
gypsaceum and Cunnihamia mefocenica which made up the subtropical forest which developed in the
Aegean region 20 million years ago. At lower relief points. the conilerous tree forest mixed with the
deciduous forest. An ecosystem comparable to that which existed in the Petrified Forest, the subject of
research conducted under the auspices of the Museum. is that ol coniferous forests found today in North
America.

All of the above mentioned data certify that the Petrified Forest of Lesvos represent an important
stage of the earth’s evolutionary processes. 1t is considered a unique natural geological monument offering
rare scientific information, as no other analogous monument [rom this time period and stage of plant
development exists.

Furthermore the geological history of the Aegean basin of the last 20 million years is imprinted upon
the petrified forest which provides us with unique information not only regarding the flora but ecological
conditions, the climate and its fluctuations, volcanic activity and the tectonic movement which resulted in

the geological structupniakABIBNOORKA "BeocPpaoToc” - Tprua MewAoyiag. A.M.O.
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TABLE 1
LStanding lossilized tree trunk in the Petritied forest park at “Bali Alonia”, West Lesvos. It has 7.02 m high,
8.58 m perimeter and is petrified in situ on account ol the intense volcanic activity in the area during Lower
Miocene It is the largest known petrilied tree trunk in Lesvos and probably belongs to the spieces
Taxodioxylon gypsaceum (GOPPERT) KRAUSEL.

2. Pinoxylon paradoxum SUSS & VELITZELOS. Standing fossilized tree trunk belonging to the Protopinaceae
family, showing impressive colours and distinet annual growth rings. 2.05 m high, 2.56 m perimeter, This is
new species of conifer widely distributed in the region ol the Petrified Forest of Lesvos.

3. General view of the second excavation site in the Petrified Forest park at “Bali Aloma”, West Lesvos. Two
standing and one [vingWUngiokn BipAioBrikn "OedppdaToct :Tpdpa fewioyia¢iALFl.@n be observed.




A standing petrified conifer
as well as a sihsihied palaec

2. Standing fossilized c : e trunk showing exellent preservation of the morphology
2.15 m high.

3. Standing fo zed conifer tree trunk belonging to the Protopinaceae family, showing impres slours and distinct

annual growth rings. 2.70 m high, 2.90 m perimete
Wnoiakn B|B)\|06n|<r] "G)socppacnog - TuAua Mewloyiag. A.MN.O.




TABLE 3
1. Pinoxyton paradoxum SUSS & VELITZELOS and Taxodioxyfon sp. (lving) tossilized tree trunks Irom rwo
stributed in the Petrified Forest park at “Bali Alonia™ The lying tree trunk is 6 m long. It is

ecies

which are widely
cted by a N-5 trending dextral strike slip fault.
2. Cinnamomum pofymorphum HEER sensu GRANGE
with the characteristic morphological features
3, Quercus sp. [Imprint of a fossillized oak le:

discernible. A , i A .
WnoiakA BiBAI0BNAkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O.

N Imprints of fossillized cinnamon leaves in pyroclastic rock,

tic morphological fearures clearly
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