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Physical Factors in the Evolution
of the Landscape and Land Use

Bernard Geyer

Part 1: Geographical Determinants
of the Byzantine Agrarian Economy

From a geographer’s point of view, the Byzantine Empire developed within a context
that was basically, though not exclusively, Mediterranean. The relevant criterion for a
Mediterranean climatic zone is one in which olives can be cultivated,! often in associa-
tion with non-irrigated cereals and vines, and this applies to the narrow indented pen-
insulas of Italy and Greece, the jagged coastlines of the western front of Asia Minor
and the islands of the inland sea (Fig. 2). However, in places where the peninsulas
spread out (as in the northern Balkans and in Anatolia), where the continental influ-
ence prevails (as in Syria), and where the altitude produces a cool and humid climate,
the Mediterranean influence diminishes and is restricted to a narrow belt along the
coastline (as in the former Yugoslavia and along the southern front of Anatolia). In
other places, however, it does not disappear completely, except perhaps in the regions
of the Danube or along the southern littoral of the Black Sea (Trebizond); it is affected
by varying degrees of degradation, allowing the particular features of adjacent biocli-
matic zones to appear. Great as is the diversity of the Mediterranean world’s potential,
this does not in itself explain why the empires that grew up along the shores of the
inland sea were so powerful. Whether they arose by chance or out of necessity, the
wealth, diversity, and longevity of these empires can only be explained by taking the in-
fluences and contributions from these simultaneously adjacent and more continental
areas into account.

This chapter was translated by Sarah Hanbury Tenison.

'P. Birot and P. Gabert, La Méditerranée et le Moyen-Orient, vol. 1, Généralités, Péninsule ibérique—Italie
(Paris, 1964), 69. For a detailed geographical study of the whole of the Mediterranean and the Middle
East, readers are referred to the above volume and to P. Birot and J. Dresch, La Méditerranée et
le Moyen-Orient, vol. 2, Les Balkans—I’Asie mineure—le Moyen-Orient (Paris, 1956). Briefer geographical
syntheses more specifically concerned with the Byzantine world have been published, notably, M. F.
Hendy, Studies in the Byzantine Monetary Economy c. 300—1450 (Cambridge, 1985), and M. Kaplan, Les
hommes et la terre a Byzance du VIe au Xle siécle: Propriété et exploitation du sol (Paris, 1992).
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Arising as it did along the shores of a closed sea with little space for development,
the Byzantine Empire, by transcending its original boundaries, was able, for a time at
least, to annex a complementary space that was indispensable to its survival: the Da-
nubian plains,? the Anatolian plateau, and, prior to these, the Syrian plateau and the
Nile delta, all potentially great cereal-producing regions and a resource that formed
part of its power base.

A Vigorous and Compartmentalized Relief, the Expression
of a Complex Geological Structure

Vigor, complexity, and instability are the terms that best describe the Mediterranean
relief. It appeared, for the main part, at the time of the alpine orogenesis, following
the collision of continental plates which produced a complex tertiary and quaternary
tectogenesis,® in which folds and accidents resulting in breaks, gave rise to mountain
chains with a marked relief.* Clearly, this structural history is too complicated to be
discussed here. We need only recall that it lies at the origin of the region’s compartmen-
talization, divided into small units that were further subdivided by a process of mor-
phogenesis.

The totality of the Mediterranean sphere, which is of interest to us here, is charac-
terized by the interlinkage of natural units and by the exiguity of topographical
areas. Thus, while the Balkans present a generally massive aspect, looked at closely,
the mountain range is broken up by corridors, basins, and depressions. The same ap-
plies to the whole western front of Asia Minor, where the mountains frequently plunge
directly into the sea, producing a deeply indented coastline. In both cases, the inter-
mingled landscapes witness to the complexity of the structure and allow the volume of
mountains greatly to exceed the plains. These are young mountains, with steep slopes
and deep valleys that allow little room for level surfaces, although the latter are not en-
tirely absent. Consequently, we need to stress the importance of the plains of Cilicia and
Pamphylia, as well as those of Bithynia in Asia Minor; also of part of Thrace and the
Hebros (Maritza) valley, the valleys of the Strymon, the Axios (Vardar), the Aliakmon
rivers in Macedonia, and the plain of Pinios in Thessaly. To these can be added regions
of low plateaus, such as those in Apulia and in eastern Basilicata.®

The mountains include some approximately horizontal places: old surfaces, struc-
tural or the result of erosion, high plateaus, cut out and cut up in the course of a long
geological history, as in eastern Macedonia or Bithynia (Fig. 3).° However, these flat

2 The term plain is here used in the broad sense and indicates, more than the valley itself, the
whole system of pediments and hills that dominate it, notably to the south.

® This tectogenesis still occurs, manifesting itself in a high degree of seismicity.

* Birot and Gabert, La Méditerranée et le Moyen-Orient, 1:13, and ].-J. Dufaure, ed., La mobilité des
paysages méditerranéens: Hommage a Pierre Birot (Toulouse, 1984), chap. 2, pp. 50ff.

® J.-M. Martin, La Pouille du VIe au XIle siecle (Rome, 1993), 64.

5 P. Bellier et al., Paysages de Macédoine: Leurs caracteres, leur évolution a travers les documents et les récits
des voyageurs (Paris, 1986), 41. B. Geyer, |J. Lefort, and F. Planet, “Prospection dans la région de Bursa,
1990,” IX Arastirma Sonuglar: Toplantis: (Ankara, 1992), 114.
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Differentiated Climates

Mild, humid winters and long, dry, hot summers with few rainy days (though precipita-
tion can be very heavy and vary greatly from year to year) are the principal characteris-
tics of the eastern Mediterranean climate. However, the word that best defines its harsh
reality is “arid.”'' In contrast with regions designated temperate, the life cycle of the
vegetation is determined here not so much by the way the temperature evolves as by
the absence of water. The dormant season is the excessively dry summer and not the
winter, which is not very severe. These circumstances need to be specified, especially
in relation to the duration of the biologically dry season'? and to regional variations
that are linked to, among others, latitude, continentality, and, finally, altitude.

As we have seen, the Eumediterranean region is generally limited to a littoral zone
and a close-lying hinterland and experiences between three and five dry months on
average. Two types of climate can be distinguished by latitude."”” The southern
Mediterranean includes, among others, Sicily, the Peloponnese, Crete, the southern
coast of Anatolia, and the Syrian coastline. There the year has but two seasons, alternat-
ing very hot summers (four to five months minimum) with very mild winters, during
which most of the rainfall is concentrated. The climate of the northern Mediterranean
is less clear-cut with regard to plant life, since the rainfall peaks twice: in autumn
(generally the greater maximum) and in spring. The dry summer season is shorter
(generally two to three months), although the very distinctive relief in the peninsulas
favors currents of cold air (boras, meltemz) that can harm plantations, particularly young
plants, even in the middle of the summer.

Local or regional conditions do, of course, introduce a number of slight differences:
well-watered or, conversely, excessively dry sectors exist within both types of climate,
depending on relief, exposure, and altitude (Fig. 5). Elevation is the key to the varied
mountain climates, characterized by more severe winters (often with snow, which favors
water retention for the summer) but also by a slight attenuation of the dry season. To
the north of the area under consideration here, falling temperatures in winter and the
increased precipitation produce islands with a temperate climate, more favorable for
vegetation. In the south, on the other hand, these modifications give rise to a mountain
climate with cold, arid winters.'* The exposure can be felt over a large scale; thus the
western slopes of the peninsulas are more favored than the eastern ones, not only
because they derive greater benefit from atmospheric disturbances from the west dur-

' Birot and Gabert, La Méditerranée et le Moyen-Orient, 1:45.

12 There are many ways of defining the dry season or the degree of aridity. These have given rise
to a number of formulas and indicators for expressing the relationship between temperature and
rainfall. The simplest such definition (with regard both to the calculation and its interpretation) is
the one proposed by H. Gaussen, Expression des milieux par des formules écologiques: Leur représentation
cartographique (Paris, 1954), 13-23: a month is “dry” when the total precipitation (in millimeters) is
lower than twice the thermal average (in Celsius).

13 Birot and Gabert, La Méditerranée et le Moyen-Orient, 1:57.

' Ibid., 60.
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ing the wet season, but also because during the dry season they experience high levels
of relative humidity that minimize the effects of the aridity, and, finally, because they
are protected from polar currents of air blowing from the northeast. Slight local varia-
tions are just as important: sheltered sites, exposure on the sunny or the shady side,
and so on, give rise to as many microclimates. Thessaly is a particularly striking ex-
ample of this, where the scarcity of trees and the absence of olives'® are due to very low
and late thermic minima, and consequently there is greater recourse to cereal cultiva-
tion. The fact remains that in the eastern Mediterranean, the growing season is short,
an inconvenient feature that is further aggravated by the irregular nature of precipita-
tion from one year to the next.

Production and harvest, particularly in the case of annual plants, depend more on
the pattern of rainfall than on its annual volume, which, in theory at least, is always suf-
ficient. Thus the Anatolian plateau, in spite of its long dry season (more than five to
six months) and relatively scanty precipitation (which can shrink to less than 200 mm
per year), is relatively favorable to the cultivation of cereals (winter cereals'®) thanks
to a pattern of rainfall that is characterized by a spring maximum.'? For their part, the
Balkans form a more complex territory in terms of climate. The low-lying regions
in the south of the peninsula (southern Macedonia) benefit from a typical Mediterra-
nean pattern with maximum rainfall in winter; the low level of loss due to evapo-
transpiration allows aquiferous reserves to be formed, which can be used during the
dry season. This type of region turns out to be particularly adapted to arboriculture.
Macedonia and the former Rumelia (excluding southern Thrace) are already marked
by a dual maximum (spring and autumn), but the winter rains are still heavier than
the summer ones. It is only on drawing closer to the interior mountain chains of Yugo-
slavia and the Rhodopes that the inverse situation is found, with more rainfall in sum-
mer than winter: we are changing worlds and entering the sphere of the Danubian
rainfall patterns. The summer maximum is the rule from the Balkan massif'in the east
and from the Sava basin in the west. The Pontic coasts also benefit from particular
climatic conditions, given that the region of Inebolu, like that of Trebizond, does not
suffer from a dry season and the summer precipitation is abundant.

The interesting aspect of these slight climatic variations, produced by different rain-
fall patterns, lies in the way they give rise to phenomena of complementarity. Thanks
to this, the different regions of the empire were, finally, capable of ensuring medium

yields and minimal harvests, unless they were exposed to very extreme climatic set-
backs.

!5 Birot and Dresch, La Méditerranée et le Moyen-Orient, 2:61.

16 The reference to dry crops is primarily to barley, which is a hardier species than wheat and
better adapted to these extreme conditions.

17 At least 250 mm/year is required to ensure regular (75%) harvests when the pluviometric maxi-
mum occurs in winter, as for instance on the Syrian plateau, and up to 350 to 400 mm/year, when it
occurs in autumn, as is the case in North Africa. H. N. Le Houérou, “The Arid Bioclimates in the
Mediterranean Isoclimatic Zone,” Ecologia Mediterranea 8.1/2 (1982): 103-14.
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Fragile and Frequently Poor Soils

The relatively low fertility of Mediterranean soils must be emphasized. High summer
temperatures, exhausted soils, low humus content, and the fragility of the soil due to
rainwash are among the many elements that explain this situation. This relative pov-
erty is linked to an already strongly degraded natural environment. Under a Mediter-
ranean climax, well protected by vegetation, these soils could offer good conditions for
agriculture. It was the disappearance of the original plant cover that revealed their
fragile nature, exacerbated by the steep slopes. Soil impoverishment occurred rapidly:
on hard rocks (e.g., limestone), which lie most frequently on the surface, pedogenesis
is too slow (Fig. 6), while on soft rocks (e.g., marl) erosion is too rapid (Fig. 7). In
places that are dry during the summer, it is the soil’s capacity for water retention that
determines the nature of the agriculture. Water retention decreases rapidly as a result
of degradation, even in the case of terra rossa, the most characteristic soil of the Mediter-
ranean region. Red soils, developed on limestone, are, however, still among the most
fertile in places where they have withstood erosion. Soils on siliceous rocks are poor
because they are too thin to store water and are easily leached. Finally, the best soils
are those that have developed on a sandstone or sandy substratum, thanks to their
ability to store water reserves.'® Unfortunately, all these soils tend to be discontinuous.
Soil on limestone now only remains in the dolines, poljes, and clefts and pockets of the
karst. Even on gently sloping terrains, which are a priori more favorable, the siting
can be critical. The soils are still vulnerable to violent downpours that attack surface
formations and undermine alluvial terraces. Erosion can dislodge old calcareous crusts
at the base of slopes or on the glacis, sometimes right on the old Pleistocene terraces.
Only the flat alluvial valley bottoms present more favorable conditions, because of the
soils that, in spite of being young, are also deep and easily capable of storing water,
sometimes excessive quantities of it. Even in this case, however, it is important to note
the nuances. Alluvial bottoms of recent origin were not always accessible to man, nota-
bly during the accumulation phase. Furthermore, flooding is too frequent, almost reg-
ular, especially in the downstream parts of the valleys, which also happen to be the
largest.

Thus good agricultural soil represents only a small part of the land in the Mediterra-
nean world, and man had to learn how to adapt agricultural practices to this very
constricting situation, for instance, by building terraces (dedicated especially to arbori-
culture) and by adopting extensive modes of stock raising.

Degraded Landscapes, Strongly Marked by Man

The climax, that ideal state of equilibrium between the environment’s different compo-
nents, no longer exists in the Mediterranean and hardly at all in the peripheral zones.
Sometimes a new equilibrium is established in a degraded context, and a secondary

'8 Birot and Gabert, La Méditerranée et le Moyen-Orient, 1:134.
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climax can be observed, a sort of subproduct of what existed prior to human interven-
tion. The landscape generally appears as a mosaic, in which degraded “natural” spaces
interlink with agricultural lands. The physiognomy of the former depends greatly on
the substratum. On limestone, the oak forests have been overexploited and affected
by grazing and burning, and have given way to garrigue, an open plant community
with plenty of rocky outcrops, where rainwater infiltrates rapidly through gaps in the
karst. This produces an apparently dry environment, which is actually less degraded
and richer, notably in terms of pasture, than the vegetal formations that are established
on siliceous ground. The latter are more closed, allowing water to run off, with the
result that the land is impoverished. The forest’s process of degradation to maquis and
then very poor cistaie is here generally inexorable and practically always irreversible. A
similar contrast recurs with regard to cultivable lands, which are discontinued on lime-
stone and very poor on siliceous rocks. In every case, the destabilizing factor is directly
linked to the steep slopes that are generally present throughout the Mediterranean
world.

This allows us to understand better the great advantage that accrues to the flat sur-
faces on uplands (up to 1,500 m, even 2,000 m), which were farmed very early, during
the Roman era in Bithynia, for instance.'® This aspect also confers importance on re-
gions outside the Mediterranean. Finally, the same factors drew settlers into the valley,
even when the latter presented specific problems. All these territories oftered the possi-
bility of producing crops to complement the Mediterranean, primarily orchard-based,
varieties within the framework of an intensive polyculture. Though arboriculture was
more profitable than cereal production,? it was still necessary to preserve a relative
equilibrium between these two modes of land use.

Part 2: Transformations to Landscapes: The Evolution
of Land Use in the Byzantine World

Were the landscapes of Byzantium very different from those of today? Can they be
considered to have been potentially richer and subsequently impoverished by degrada-
tion, or, alternatively, to have been subsequently regenerated? Though the present
state of the environment represents our principal means of comparison, it can provide
only imperfect answers to these questions. The course of its evolution has been mud-
dled by the interaction of the consequences arising from the natural dynamism of the
various environments, from climatic fluctuations (which, though real enough, were not
very great and are hard to quantify), and from human intervention. Some characteris-
tic features of the Mediterranean area and peripheral regions did, however, have a par-
ticular effect on the way they evolved.

19 Geyer, Lefort, and Planet, “Prospection dans la région de Bursa,” 115.
20 Birot and Gabert, La Méditerranée et le Moyen-Orient, 1:137.
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The relief, as we have seen, is dissected and vigorous. Though low, the slopes are
steep, and, once their fragile covering of vegetation has been attacked, they are very ex-
posed to the risk of erosion from the effects of intense and sporadic rainfall on ground
that is often dry. We are dealing with an area that has a high potential for negative
evolution. The commonest manifestations of its vulnerability are torrentiality, mass
movement, and gullying. The substratum, for its part, consists of hard rocks whose
pedogenesis is too slow and soft rocks whose morphogenesis is too swift, allowing re-
generation to take place only over the long term and only when the degradation is not
too far gone. When this is the case, the recovery of land that has been excessively
impoverished is problematic, if not impossible. Thus degradation can be irreversible
on the human scale. For this reason, areas that were farmed during the Byzantine
period are abandoned today.

Seismic shocks have also to be taken into account. Resulting from the activity of tec-
tonic plates,?! they occur frequently and often violently, especially in the eastern Medi-
terranean, most particularly along its northern shore, where they continue to present
a serious threat to the population as well as being an efficient agent of morphogenesis.
The social organization is weakened by the destruction of buildings and the disruption
of communication systems, by the repercussions on the health of the population, by
the threat these present to the political order, and so on. Ecological systems are affected
by landslips or rockslides; slopes and their cover of vegetation can be rendered perma-
nently fragile, and the shape of the coastline can change (threatening the viability of
ports, for instance).?? However, the real effects of seismic activity are primarily regional
and sometimes even only local. Unless they follow a period of serious disruption conse-
quent on another natural catastrophe or an economic depression, earthquakes may,
on the whole, be considered to involve bearable social and material costs, on the same
order, for instance, as the ravages inflicted by swarms of locusts.? The latter, however,
tend, though not exclusively, to infest coastlines and islands in the southern Mediterra-
nean.?* In both cases, the affliction is characterized by both its regional impact and its
frequently repetitive nature. The ensuing reaction is often one of adaptation and even
socialization.” Therefore, without wishing to diminish their importance, we can as-
sume that seismic shocks, on account of their singular and violent nature, had funda-
mentally more of an impact on mentalities than on the evolution of landscapes (on the
human scale), and consequently on the economic history of Byzantium.

The climate, such as we know it today or, viewed historically, with some mild varia-
tions (see below) played what may be considered a secondary role. Indeed, when the

21 Dufaure, La mobilité des paysages méditerranéens, chap. 2, 50 ff.

22 For a detailed analysis of the nature and history of the incidence of seismic shocks in the Mediter-
ranean region, see Dufaure, La mobilité des paysages méditerranéens, chap. 9, 278-301.

% In 1034, an invasion of locusts in Asia Minor obliged the inhabitants to abandon their property,
sell their children, and flee to Thrace. Cf. N. Svoronos, Etudes sur l'organisation intérieure, la société et
Uéconomie de UEmpire byzantin (London, 1973), 12.

2t B. Bousquet and P-Y. Péchoux, “Géomorphologie, archéologie, histoire dans le bassin oriental
de la Méditerranée: Principes, méthodes, résultats préliminaires,” Méditerranée 1 (1980): 36.

2 Dufaure, La mobilité des paysages méditerranéens, 300.
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evidence for the way landscapes evolve (colluvious at the base of slopes and, more
often, alluvial formations on valley bottoms) is analyzed, it appears to show, in terms
of historical periods, very brief, often even abrupt, phases of sediment deposits, lasting
a few centuries.?® This rate is at least five times faster than that observed in the case of
the oldest Holocene accumulation,?” which occurs just about everywhere in the Medi-
terranean and is attributed to natural (meaning climatic) causes. During the historical
periods, the rate of morphogenesis was different. This can only be explained by an
overall and rapid action that was not as related to climatic fluctuations, the effects of
which are always muted by the latency period of the natural environment. The change
appears to be connected to the impact of large populations, which exploited the area
in an artificial and systematic manner and over a large scale. Nevertheless, the climatic
parameters cannot be neglected because they certainly played a role by counterbalanc-
ing or emphasizing the effects of human activities. Thus human societies must, to a
greater extent than variations in the climate, be considered as one of the principal
agents of the system of erosion, which constitutes a determining factor in the evolution
of landscapes around the Mediterranean.

This evolution can assume various aspects, notably in relation to the speed at which
it occurs. In this case, too, alluvial formations can provide some kind of answer. Their
granulometry, meaning the average size of their component sediments, reveals not only
the capacity of the watercourse for transporting elements of various sizes but also the
type of material that is moved.

The granulometry of alluvia is often homogeneous, prevailingly fine, from clay to
sandy silt. These materials were derived from soil, which, on cultivated slopes, could
be affected by areal erosion: diffuse rainwash and sheet erosion. The reduction in rain-
water retention, linked to soil degradation, has invariably been caused by farming and
induces a modification in the hydrological system of the watercourses. The irregular
and increasingly violent nature of strong flows enables them to transport surplus sedi-
ments (Fig. 8). Thus what we find is the consequence of “normal” human exploitation
of the area; the fine alluvial deposits resulting from this bear witness to a long-term pro-
cess of exploitation, land clearance, crop growing, or grazing, with no major setbacks.

Alluvial formations are quite a different case, also dating to the historic era, since
they consist mostly of rough materials (sand, gravel, and even pebbles) like those that
I have identified in several places in Bithynia, notably in the Yalakdere valley (Fig. 9),
the Drakon of antiquity, and in the Karasu valley.?® As with the preceding deposits, the
buildup proceeded according to the rhythm of spates and floods, but the calibers in-
volved point to a far more aggressive process, a more gullying form of erosion, that
attacked the rocky masses themselves. More violent episodes were involved, which it is
tempting to link with phases when the agricultural joint plots were abandoned, espe-

26 R. Neboit-Guilhot, “Criteres d’identification des facteurs d’orientation du sens de la morphogé-
nese fluviale en Italie du Sud et en Sicile,” Physio-Géo. 22/23 (1991): 62.

27 J.-L. Ballais, “Vitesses d’accumulation et d’entaille des terrasses alluviales holocenes et histo-
riques au Maghreb oriental,” Physio-Géo 22/23 (1991): 89.

2 B. Geyer, “Erosion et histoire du paysage en Bithynie médiévale,” Castrum 5 (1999): 241-54.
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cially the marginal lands which, as we know, were particularly fragile. Traditional farm-
lands were certainly not exempt from the risk of erosion, though to a lesser extent,
due either to their position on gentler slopes or to careful management. However,
unless a whole region was abandoned, these traditional territories were less affected
by demographic changes (whether expansion or recessions). In contrast, marginal
lands that were too steep or too small, at a distance from habitats and implanted on
unfavorably exposed sites or at the limits of the easily cultivated zones (e.g., on account
of altitude or aridity) are naturally more fragile, virtually unstable. The exploitation of
such lands in response to demographic pressure must necessarily involve morphogenic
consequences that are more difficult to control, resulting in even more catastrophic
effects when the land is abandoned.

At this point, we need to recall some of the facts that may have been responsible for
a significant retraction in the area under cultivation.

The great invasions and wars must certainly be taken into consideration, though opin-
ions differ as to their consequences. Though B. Bousquet and P. Péchoux, taking the
Peloponnesian War as an example, view war, probably correctly, as one of the major
causes of the degradation of the natural environment and the abandonment of the
countryside,? J. Lefort* and J.-M. Martin®' are more cautious about the demographic
consequences of conflicts, at least during the Byzantine period. Indeed, there is reason
to wonder whether their probable repercussions were not often limited in space and
time. This does seem to have been the case in, for instance, southern Italy, where the
effects of the destruction of habitats were often temporary and were felt only from the
twelfth century on,* or again, in Chalkidike where the passage of the Catalan Com-
pany at the beginning of the fourteenth century produced, at the very most, a brief
demographic crisis (ca. twenty years) in some villages.*

The plague may have played an important role. Much remains to be written about its
history and results. While its ravages in the towns are well documented, the conse-
quences of the plague for the countryside are still poorly perceived. Thus, in J. Durli-
at’s opinion,* there is no evidence that the plague in the sixth century hit the peasant
world hard, whereas, according to J. Biraben, its importance was such that it affected
population levels over a long time and created conditions of insecurity and disorgani-
zation that served to aggravate the effects of subsequent epidemics. This scholar lays
particular emphasis on the dramatic results of plagues when they coincided with other

2 Bousquet and Péchoux, “Géomorphologie,” 37. Regarding invasions and wars, see also A. E.
Laiou, “The Human Resources,” EHB 48, 58, and “Political History: An Outline,” EHB.

30 J. Lefort, “Population et peuplement en Macédoine orientale, IXe-XVe siecles,” in Hommes et
richesses dans UEmpire byzantin, 2 vols. (Paris, 1989-91), 2:75, and idem, “Tableau de la Bithynie au
XIIIe siecle,” in The Ottoman Emirate, 1300-1389, ed. E. Zachariadou (Rethymnon, 1993), 109.

31 J.-M. Martin, “Rapport sur la communication de J. Lefort,” in Hommes et richesses dans 'Empire
byzantin (as above, note 30), 2:84.

32 Tbid., 85.

3 Lefort, “Population et peuplement en Macédoine orientale,” 75.

3 J. Durliat, “La peste du Vle siecle: Pour un nouvel examen des sources byzantines,” in Hommes
et richesses dans UEmpire byzantin (as above, note 30), 1:112.
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catastrophes, for instance smallpox, which arrived in the West during the sixth century.
Famine and war could also add their victims to those of the epidemics, in which case
the death rate could exceed 20% or indeed 30% of the population as a whole.?® Such
a reduction in the population obviously had considerable repercussions on the density
of settlements and therefore on land use. Difficult and unrewarding lands on the mar-
gins of agricultural plots were naturally the first to be abandoned; given their unstable
nature, they were then exposed to erosion.

Though we do possess some data that allows us, however summarily, to trace the
broad lines of landscape evolution and of land use during the Byzantine period, these
tend to be disparate and are too frequently selective. Nevertheless, here too, some
elements can be retained and attributed with overall significance, in spite of their in-
ability to take account of every local variation.

The Byzantine Empire included regions that had been occupied for a very long
time. The natural landscapes, for the main part inherited from the end of the Wiirm
period, the last cold period of the Quaternary, experienced, during the middle Holo-
cene (7500—4500 B.p) global climatic conditions that were warmer than now,*® whereas
the recent Holocene period (since 4500 B.r) probably experienced a variable climate
that was generally as cold if not colder than that of the present century.*” On slopes, a
morphogenic evolution associated with human activity may have appeared as early as
the seventh millennium,*® but it is generally thought that the forest cover did not un-
dergo any decisive changes until the Bronze Age,* within a context where the vegeta-
tion was already undergoing a selection process that favored thermophilic species over
caducifoliate types.*” Over the whole of this long evolutionary period, the final two or
three millennia are of particular interest to us.

After the first half of the first millennium B.c., which was slightly colder and, possibly,
rather less humid,*' the three or four centuries that preceded and followed the onset
of our era were favored by a warmer and more humid climate.*? It was during this

% J.-N. Biraben, “La peste du Vle siecle dans 'Empire byzantin,” in Hommes et richesses dans ' Empire
byzantin (as above, note 30), 1:123.

% From this point onward, the relative variations in temperature and humidity will be calculated
in relation to the present, that is, the 20th century.

7 J. Gunn, “Influences of Various Forcing Variables on Global Energy Balance during the Period of
Intensive Instrumental Observation (1958-1987) and Their Implications for Paleoclimate,” Climatic
Change 19 (1991): 411.

3 Bousquet and Péchoux, “Géomorphologie,” 36.

3 R. Treuil et al., Les civilisations égéennes du Néolithique et de I'dge du Bronze (Paris, 1989).

10 R. Dalongeville and J. Renault-Miskovski, “Paysages passés et actuels de I'lle de Naxos,” in Recher-
ches dans les Cyclades, ed. R. Dalongeville and G. Rougemont (Lyons, 1993), 54.

41 J. Neumann, “Climate of the Black Sea Region about 0 C.E.,” Climatic Change 18 (1991): 453,
refers to studies concerning the Caucasus, the north of the Sea of Azov (Soviet sources) and the Swiss
Alps (Phase Goschener I). For the Alps, see also E. Le Roy Ladurie, Histoire du climat depuis UAn Mil,
2 vols. (Paris, 1983), 2:29.

#2 See Neumann, “Black Sea Region,” 456, for data about the central Caucasus; 457, for the south
of the European Soviet Union (north of the Sea of Azov); 458, for central Anatolia (Erciyes Dagh);
459, for the Crimea; and 462, for equivalent data in the Alps.
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propitious period that occurred the climatic optimum of the Hellenistic and Roman
eras, which were so favorable for agriculture. These conditions gradually deteriorated
to give way, shortly before the middle of the first millennium A.D., to a new and colder
episode, possibly as humid as the earlier period,** which persisted until around the
ninth century. Thus it was in these circumstances, which, though relatively unfavorable
to agriculture, cannot by themselves be said to have notably impaired its productivity,**
that the plague arrived in the sixth century. With its heavy death toll, the plague inter-
vened in the context of a natural environment that had been rendered fragile, on the
one hand, by strong demographic growth under the late Roman Empire and, on the
other, by a more marked deterioration in the climate. A phase of erosion certainly
ensued, on abandoned agricultural lands at least, which were mainly situated on par-
ticularly unstable marginal land. Factors such as degradation of the soil, reducing its
capacity for water retention, the climate, which was still rainy and colder, and the in-
creased volume of matter carried by the rivers correspond to a period when water-
courses must have featured alluviation and flooding. This seems to have been the case
with the Pinios in Thessaly during the seventh century.* However, the crisis was
probably short-lived: the lower demographic pressure, together with the relatively tem-
perate climatic conditions, contributed toward some regeneration of the natural vege-
tation, a process that continued until about the ninth century. This was the period
when the vegetation in Litochoro (western Macedonia) contained the highest propor-
tion of tree species (85%), compared with previous and subsequent periods,* and when
areas of brown forest soils developed in Macedonia,*” while the rate of areal erosion of
slopes that continued under cultivation slowed down.

Around the ninth century, this dynamic appears to have been reversed fairly rapidly.
It was replaced by a “little climatic optimum,” thought to be warmer.*® In central and
northern Greece, the period is marked by the retreat of trees and the advance of plants
associated with agriculture and deforestation.* This was the case at Khimaditis (west-
ern Macedonia), from the middle of the ninth century,* at Pertouli (in Thessaly) toward

* Neumann, “Black Sea Region,” 456, for the central Caucasus; 457, fig. 2, for the south of the
European Soviet Union; 458, fig. 3, and 461, for the Alps (Phase Goschener II).

** M. Morineau, cited in Biraben, “La peste du VIe siecle,” 123 n. 1. In studying the production
of agricultural establishments in France during the 16th—18th centuries, he has shown that productiv-
ity per hectare scarcely varied as a consequence of the Little Ice Age.

5 R. Caputo, J.-P. Bravard, and B. Helly, “The Pliocene-Quaternary Tecto-sedimentary Evolution
of the Larissa Plain (Eastern Thessaly, Greece),” Geodinamica Acta 7.4 (1994): 229.

6 N. Athanasiades, “Zur Postglazialen Vegetationsentwicklung von Litochoro Katerinis und Per-
touli Trikalon (Griechenland),” Flora 164 (1975): 123.

#7 L. Faugeres, “Recherches géomorphologiques en Grece septentrionale (Macédoine centrale et
occidentale),” 2 vols. (these d’Etat, Université de Paris 1V, 1978), 174, table 11.

8 Gunn, “Forcing Variables,” 394, and Le Roy Ladurie, Histoire du climat, 40. This phase is charac-
terized in the Alps by retreating glaciers, and is thought to have begun ca. 750, ending ca. 1200-1230.

4 Bellier et al., Paysages de Macédoine, 104, and A. Dunn, “The Exploitation and Control of Wood-
land and Scrubland in the Byzantine World,” BMGS 16 (1992): 244.

% J. Turner, “The Vegetation of Greece during Prehistoric Times: The Palynological Evidence,” in
Thera and the Aegean World, ed. C. Doumas, vol. 1 (London, 1978), 769. The carbon 14 dating of the
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its end,”! and at Litochoro, toward the middle of the tenth century.® The phenomenon
can certainly be related to the one that occurred during the Roman optimum. The
period from the tenth to the thirteenth century does in fact appear to have featured
strong demographic growth and an extension of cultivation, both of which are well
attested in eastern Macedonia,”® where they were accompanied by an increased num-
ber of hamlets, as was also the case in the West.* The end effect was to subject the en-
vironment to strong demographic pressure at the very time when, between ca. 1200 and
1300-1350, a new glacial thrust was developing in the Alps, evidence of a relative return
to a cold climate.*

In the fourteenth century, palynological diagrams show, for Greece too, a reversal
of the earlier trend, marked by an expansion of arboreal formations and a denser plant
cover.”® Everything seems to point to a repetition of the crisis in the sixth century. The
plague epidemic of the mid-fourteenth century, with its numerous recurrences, af-
fected a large population that had been farming an extensive surface of lands, ren-
dered fragile as a result of both demographic pressure and a very probable fluctuation
in the climate. This combination of circumstances contributed to intensify the erosion.
A new morphogenic crisis, which was probably brief and violent this time too, was
triggered by the fall in population and the ensuing retraction of cultivated areas. Some
stratigraphical sections bear witness to this process, as perhaps in the case of the ravine
of Serbia (Macedonia) where L. Faugeres and |J. Lefort have observed an alluvial for-
mation, dated by pottery finds to the fourteenth and fifteenth centuries. Another for-
mation beneath the Byzantine bridge of Cakirca (Bithynia, near Iznik) can only have
been caused by a phenomenon of this kind.*” From the sixteenth century on, the effects
of the “Little Ice Age” were increasingly felt. A reduction in the population pressure
allowed the vegetation to regenerate to some extent, resulting in an improved plant
cover. However, in terms of breadth and duration, these changes were not sufficient to
restore the soil and the true forest in the most degraded sectors.

Thus the evolution of the landscape during the Byzantine period appears to have
been determined by two sets of facts. (1) The various natural environments are intrinsi-
cally fragile. The more so in that they are subjected to a harsh and above all irregular

three examples shown here was established earlier and has not been recalibrated according to the
new tables. Therefore it cannot be considered very precise, and simply serves to indicate a probable
period (9th-10th centuries) when the vegetation had already begun to register changes.

°! Athanasiades, “Postglazialen Vegetationsentwicklung,” 112.

°2 Ibid., 123.

3 Lefort, “Population et peuplement,” 69-75.

% Martin, “Communication de J. Lefort,” 87-88.

% Le Roy Ladurie, Histoire du climat, 29.

° S. Bottema, “Palynological Investigations in Greece with Special Reference to Pollen as an In-
dicator of Human Activity,” Palaeohistoria 24 (1982): 281, and Athanasiades, “Postglazialen Vegeta-
tionsentwicklung,” 127.

7 Carbon 14 dating of wood charcoal from LA CNRS no. 11, Université Claude Bernard-Lyon 1,
Laboratory code Ly-5142. The date in actual years following dendrochronological correction is A.D.
1451 to 1642 (carbon 14 age: 345+ 50 B.r) with respect to the center section of a formation with an
extremely coarse base (publication forthcoming).
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climate. Climatic accidents happen frequently, the consequence of excesses inherent to
the Mediterranean world. It is these (rather than the oscillations, which are always lim-
ited in breadth) that generally cause the remarkable events mentioned in textual sources.
(2) Man sets his mark in a continuous fashion (albeit irregularly) on landscapes to whose
remodeling he makes a profound contribution. His is a primordial activity whose ef-
fects generally prove irreversible.

Though man is principally responsible for an evolution that is generally disastrous
because it affects fragile environments, the dramatic nature of the evolution becomes
evident only when various constraints combine, contributing to (and sometimes sub-
tracting from) processes that, on their own, would have had a lesser impact. In this
connection, the effects of the plagues, together with those of a large population and
small climatic fluctuations, seem to have had catastrophic repercussions. This observa-
tion must of course be adjusted with regard to the different regions of the empire. The
distance of particular areas from large centers and axial roads at the time of the epi-
demics, together with variations in emphasis of regional climates and the proportion
of slopes in the topography produced certain evolutions. The history of the landscapes
of Byzantium cannot be reduced to the few broad outlines sketched above, often on a
hypothetical basis. This history has yet to be written for each of the empire’s constit-
uent regions.
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