B OFTENBADERIC R (388 0 s fe s B

Palacceclogical study of the relationship between the deforestation
and the decline of the ancient civilizations
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The forest of the temperate zones have been severely cleared by the activities of prehistoric
and historic man. It is supposed that this forest destruction might have influenced the rise and
fall of the ancient civilizations producing climatic deterioration and acceleration of soil erosion.
This study aims to clarify the history of forest clearing in relation to the rise and fall of ancient
civilizations in the temperate zones of Euroasia using the technique of pollen analysis.

Palaeoecological field surveys were conducted from June 1983 to December 1884 in China,
Thailand, Nepal, India, Pakistan, Greece and Turkey. Using feld surveys, following three topics
will be explained.

1} Holocene vegetational history in Himalayan mountains in relation to the rise and fall of
civilizations in Monsoon Asia.

Field surveys of Nepal are conducted around Lake Rara {29°32' N. 82°7' E.) which is located
at 3000 m above sea level. The location of Lake Rara is shown in Fig. . We would able to get
good samples from the bottom of this lake using Livingston Sampler.

The resulis of pollen analyses of the cores taken from. Lake Rara indicate the following
vegetational and climatic changes for the last 10,000 years.

ca. 10,000-8,500 years B.P.; Abies and Pinus age cold
ca. 8,500-3,500 years B.P,; Quercus age warm
ca. 3,500-present; Pinus, Abies and Quercus age cool

Singh et al (1972) explained the results of pollen analyses from the three salt lakes in the
Rajasthan desert {Fig. 4). They indicated the following climatic changes;

Before ca. 10,000 years, Typha angustate absent very dry climate
ca. 10,000-3,500 years B.P.; Typha angusiate dominant moist climate
After 3,500 vears B.P,; Typha angustata absent dry climate

According to these results of pollen analyses, Singh et al. (1972) explained a drying in the climate
after 3,500 years B.P.

The climatic changes especially thoes relating to humidity around 3,500 years B.P. which are
introduced from the results taken from the Rajasthan desert show the correlative tendency to the
results obtained from Lake Rara (Fig. 5). This correlation between the Himalayan mountains and
Rajasthan desert will be explained by the following model of general circulation of the atmo-



sphere. Yasunari ef al. (1983) and Asakura (1985) indicate that the monsoon is active when the
Himalayan mountains are exposed to warm and dry climate. On the other hand monsoon is
dormant when the Himalayan mountains are exposed to cold and moist climate, According to
this model of general circulation of the atmosphere, it can be said that from 8,500 to 3,500 years
B.P., the Himalayan mountains were exposed to warm climate, so that the monsoon was active
favoring rainfall to the Rajasthan desert. After 3,500 years B.P.,, the Himalayan mountains were
exposed to cool climate, hereby monsoon became dormani. Owing to this dormant of the
monsecorn, precipitation in the Rajasthan desert decreased by more than 2560 mm in comparison to
that of the previous period. This climatic deterioration might have given a fatal blow to the fall
of the Indus civilization.

2) Forest denudation and advance of the shoreline in Minor Asia

After the Hellenistic time, the shoreline of Minor Asia rapidly advanced. Owing to this rapid
advance of the shoreline, ancient port towns like Ephesus, Miletus were abandoned. Many
archaeological studies explain that the loss of function as a port was one of the important causes
for the fall of ancient cities in Minor Asia. However, it is not yet clear why rapid advancement
of the Shoreline appeared after the Hellenistic time. In order to clarify this cause of the rapid
advance of shoreline after the Hellenistic time, we studied about the vegetational history of
Minor Asia.

The result of pollen analysis from the Civril Moor {38°15'N. 29°55'E)) in the southwestern
pari of Turkey (Fig. 1), explains the history of forest clearance in Minor Asia (Fig. 7). Before 4,000
years B.P.,, deciduous oak and pine pollen show high values indicating that the mixed forest of
deciduous oak and pine expanded widely prior to the opening of the forest clearance. After 4,000
vears B.P., oak polien decline and Compositae, Ariemisia, Gramineae, Plantago, Rumex and Qlea
rapidly increase. This change of pollen Aora shows that the deciduous cak forest was cleared by
the agricultural activities which accompanied live-stock farming.

Especially from the Hellenistic time to the time of Roman Empire, the forest surrounding the
Civril Moor was severely destroved. Kraft ef al. (1977} explained that the shoreline of Minor Asia
rapidiy advanced after Hellenistic time (Fig. 6). This advance of the shoreline buried harbours
and provided a serious obstacle to ancient cities. The time of the beginning of rapid advancement
of the shoreline in the downstream area almost corresponds to the opening of the severe forest
destruction in the upstream area. According to this correlation, it is supposed that the rapid
advancement of the shoreline after the Hellenistic time was caused by severe forest destruction
of the upstream basin.

After the severe forest destruction from the Hellenistic time to the time of the Roman Empire,
the sedimentary environment of the Civril Moor changed from lake to moor, This was casued by
the acceleration of soil erosion which was due to the froest clearance. After the damming up of
the lake and appearance of the moor, the evidence of human activities in the pollen diagram
became weak. That is; pollen of Gramineae, Compositae, Ariemisia and Planfago decrease and
pine pollen increase suggesting the regeneration of the pine forest. Since this time (ca. AD 0
years), the Civril area was only sparsely populated until 1956 when the draining of the moor was
conducted to eradicate malaria. People lived in the mountains to escape the malaria. It is
supposed that severe forest destruction after the Hellenistic time brought misfortunes not only to
the daily life of upstream people producing the habitat in the moor which suited mosquito, but
also to the daily life of downstream people filling up the port thus providing a serious obstacle to
the function of ancient port towns. Several occurrences of malaria and rapid burying of the
harbour provided the fatal blow in the fall of the ancient Minor Asian civilization.

3) Mechanism of the deforestation in Greece

The present coastal area of Greece is covered by the devastated landscape named as macchie
and phrygana (Fig. 8) which are mainly composed of Quercus coccifera, Juniperus communis,
Philleyera latifolia, Arbutus andrachne, Pistacia terebinthus, Paliurus spina-cresta, Pyrus spinosa,
Erica arborea Laurus nobilis and Olea europaca. These devastated landscapes were created by
man's forest clearing.

Fig. 9 shows the pollen diagram from the Korone Moor (39°17 10"N. 20°32’ 20"E)) in Greece
(Fig. 1). A 16.6 m core covers the vegetational history for the last 6400 years. From 6400 to 6000



vears B.P, Alnus and Quercus cerris and Q. robur type pollen show high values together with
Gramineae, Cyperaceae, Umbelliferae, Typha and Sparganium. 1t indicates that Alaus giutinosa
forest developed in a marginal area of the low moor which is dominated by Phragmites and
Cyperus before 6,000 years B.P, The mountainous slope surrouding moor was densely covered
by the deciduous oak forest. After that time, Alnus pollen suddenly declined and Pinus, Buxus,
Abelia, Vitis, Parthenocissus, Rhus and Ericaceae which are main elements of macchie increased
upward. Grass pollen like Polvgonum, Plantago, Ranunculus, Cucumis, Vitis and Labiatae which
are man induced plants rapidly increase together with charcoal. It should notice that the
frequency peaks in charcoal occurrence correspond with the low frequency values of oak pollen
(Fig. 10).

The late Neolithic people cultivated Vicia spp., Labiatae spp., Cucumis sp. clearing the oal
and alder forest. High values of Plantago indicate interference with vegetation by domestic
animals like goat and sheep. An increase in Ericaceae, Buxus, Abelia, Parthenocissus, Rhus and
Pinus prove the expansion of macchie as a result of forest clearance by Neolithic people.

After 4,500 years B.P., charcoal frequency suddenly become low and cereal pollen and Pinus,
Ercaceae, Buxus, Abelia, Parthenocissus also decrease. On the other hand, oak and alder pollen
increase with Typha, Sparganium, Polamogeton and Thalictrum. These pollen flora indicate the
abandonment of the dwellings the Neolithic people and the regeneration of oak forest. The
lowermost charcoal occurrences continue until about 2,700 years B.P. Human interference with
vegetation from 4,500 to 2,700 years B.P. is very weak.

After 2,700 years B.P., charcoal frequency increases again suggesting the reopening of forest
clearance. Olea europaca rapidly increase upward indicating the existence of an olive plantation.
This resull from the Korone Moor shows us that how forest fires play an important role to the
vegetational history of Greece.

From the result of pollen analysis of the korone Moor, we learned that forest fires played a
very important role in the deforestation of Greece. From the newspaper, we collected the records
of the regional and seasonal frequencies of forest fires in presently Greece. Forest fires in Greece
often occur in summer, especially in July, August and September (Fig. 8-3). It occurred frequently
in the southwestern part of Greece where the mean temperature July is more than 25°C {Fig. 8-
2,4), Tires was also concentrated near Athens and in the Peloponnesus which is densely
populated and visited by many tourists. This means that the most causes of forest fires are
accidentally caused by people. It shoud notice that the area with a hish frequency of the forest
fires largely corresponds to the distributional area of macchie and phrygana (Fig. 8-1,4). From
this fact it is said that the devastated macchie and phrygana have adapted to the high frequency
of forest fires. It is supposed that macchie and phrygana are fire-climax.

In order to stop the deforestation and to regenerate the forest in Greece, we must first prevent
{hese forest fires.
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1. Pollen morphology of Quercus semecalpiforia.
SEM-photograph equatorial view (X 2000)
SEM.photograph colpus and pore { X 2000)
SEM-photograph polar view (X 2000)

Cross section (X 500)

QOutline in equatorial view (X 500)

7, Colpus (¥500)
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Fig. 6. Bird-eye view of the Ephesus in 1670 (upper). Upper left: the Turkish castle. Center and right;

ruins of the ancient Ephesus town. Foreground; the River Kiicitk Menderes, after Foss (1979).
Palacogeographical map of the alluviation of the Gulf of Ephesus (lower), after Kraft ef al. (1977)



Photo. 2. Bird-eye view picture of the presently Ephesus,

small hill with the Turkish castle.
Right; the ruins of the Ephesus city,

Comparison with Fig. 6. Left background;

Foreground; abandoned channel of the Kiiciik Menderes.
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Fig. 7. Pollen diagram from the Civril Moor in southwestern part of Turkey.
Values expressed as percentages of total tree pollen. Revised after Yasuda et al. (1985).
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Photo. 3. The ruins of ancient port in the Ephesus.
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Fig. 8-1; Vegetational map of Greece (after Polunin, 1980).
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Fig. 8-4; Regional frequencies of the forest fires in Greece at 1982 (after Yasuda et al,, 1985),



Photo. 4. Landscape of macchie in Peloponnesus, Greece.
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Photo. 5. A Rock of goat eating the young leaf of Quercus coccifera. Taken at Petoponnesus in Greece.
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Photo. 6. Burning Quercus coccifera’s macchie. Taken at Abant Gl in Turkey.
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