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ABSTRACT

The information contained by historical maps provides a good source of understanding the complex transfor-
mation of a deltaic environment by human activity. Using the Danube delta as an example, here we show that a
cartographic diagnosis for river deltas is based on four main steps that outline the learning stages for every similar
area: 1) exploring coasts (for the early stages of the portolan and Ptolemaic maps); 2) exploring depths (for the
succeeding imperial and military maps which focused on the access along the deltaic distributaries); 3) exploring
deltaic networks (when economic and ecological reasons led to detailed topographic maps based on field meas-
urements and aerial photos); 4) ecological protectionism (when ecological reasons dictate land use patterns and
determine land use change). This synopsis is applicable to other river deltas with some adaptations imposed by
the local context. We interpret the four stages in the description of the Delta as resting on and further reinforcing
the power of the centre to dictate the uses of the periphery. We further argue that the way the territory is lived by
local inhabitants is continuously marginalized and effaced. This stands in the way of future adaptive strategies.
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1. Introduction

footprint contained by maps can play a considerable
role in understanding the alteration of the environ-
ment, highlighting the changes produced in the last
centuries. The human impact on the environment is
also reflected by the relationship between mapping
and governance which is both pervasive and power-

Sedimentary, paleoenvironmental and paleogenetic
evidence shows us that land use occurred in both
the Danube Delta and the Black Sea basin well be-
fore the Industrial Revolution started (Giosan et al.,
2012). The information about the anthropogenic
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ful (Akerman, 2009). Maps always served as a pri-
mary technology of administration that govern-
ments used to extend their authority and control
new territories or grab land (Edney, 2009). They can
also be interpreted as fundamental justifications for
later activities in the charted territories, means by
which power extends outwards from the centre to
the periphery. As we will see, mapping the Delta has
gone hand in hand with transforming it to better fit
a flat and rational approach to the territory.

The map in this view is not a benign represen-
tation of the territory, but rather one crucial aspect
of the wielding of power (Elden, 2013; Steinberg,
2009). Therefore, the changes we trace in carto-
graphical production reflect both changes to the
territory and to the wielding of power in that terri-
tory. Studying the progressive changes in maps
together with the progressive transformation of the
Delta and its uses shows different stages of
knowledge corresponding to different stages of use
and control (see Figure 2). This is so in two senses:
what the maps do not show becomes part of the
justification for later activities in the territory, and
changes to the territory are mostly achieved
through the dominance of a cartographical mentali-
ty. In other words, portraying the Delta as empty (so
not showing settlements) allows greater access to it,
and remaking the physical Delta into a flatter space
starts with the engineering exercise of plotting what
one wishes were the case. These two aspects of
cartographical knowledge are here shown insepara-
ble.

Population and economic growth had a pro-
found impact on deltas (Vorosmarty et al, 2009;
Syvitski et al., 2009). Similarly, human engineering
has had a considerable influence on the evolution of
many wetlands (Syvitski and Saito, 2007; Giosan et
al., 2013). However, wetlands have not traditionally
been easy to chart, accessibility having been the
main problem for a cartographic approach (the
shallow water and marshes act as natural barriers).
Furthermore, cartographical approaches have not
been particularly well equipped to deal with the
dynamism of a deltaic environment: neither fully
water nor solid land, a delta is an environment in-
between that constantly changes and frustrates
attempts to define and draw it narrowly. It is there-

fore best understood as a dynamic volume (also see
Steinberg and Peters, 2015).

Consequently, a deltaic space has always been a
refuge for political castaways and a protective bar-
rier between empires. The Danube Delta and its
floodplain are the best European example of a
buffer zone between the Ottoman, Russian or Aus-
tro-Hungarian Empires (Fig. 1). This was a space
with ethnic and religious diversity, with populations
of Romanians, Russians, Turks, Germans, and Bul-
garians (Enachescu, 2013). The frequent changes of
borders, following the frequent conflicts between
Christendom and the Islamic world, involved an
increasing cartographical effort for collecting data.
From the 18" and 19" centuries, Austrian or Russian
officers undertook new topographical surveys with a
stress on accurate mathematical precision. The
changes of borders can themselves be interpreted
as occasioned by the Delta's fundamental liquidity —
a space of flows and volumes that has always chal-
lenged the cartographical attempt of laying out a
flat territory. The new cartographical results became
highly important in time of peace, when the eco-
nomic powers exercised their supremacy and used
the Danube River as a principal route for goods
transport (Constantinescu et al., 2010).

1.1 Aims and Scope of the article

Using a large cartographical database, complement-
ed with interdisciplinary methods (see below), we
develop a four-stage evolution in the knowledge of
the Danube delta, applicable to other deltas as well.
Through the four stages, we show the anthropo-
genic imprint on river deltas advancing together
with changing uses of the territory and changing
conceptualizations of it from the point of view of
the centre of power. In other words, we will show
that the Danube Delta has gone through four differ-
ent phases of cartographic knowledge, each inter-
preted as both occasioning and being occasioned
by the changing uses of the territory. The transpor-
tation of goods was aided by the charting of the
main branches, but also led to their eventual short-
ening and the maintenance of artificial depths. This
increasing access to the interior of the Delta even-
tually led to the cartographic exploration of the
network of channels and lakes at the heart of the
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territory, which allowed greater exploitation of fish
and reed resources. In turn, these activities fed a
transformation of the deltaic labyrinth into a navi-
gable, accessible, eminently mappable space. The
stages we propose arrive to today's ecological pro-
tectionism, which we will show to be inscribed in the
same logic of cartographical knowledge understood
as wielding power and 'taming’ previously unknown
lands.
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Suifina

05 10 20 30km
- —

Figure 1 Danube delta

2. Study area

Crossing ten countries and collecting its water from
19 others, the Danube is the most international river
on Earth, flowing over 2,870 km from the Black For-
est Mountains (Germany) to the Black Sea (Roma-
nia). The average water discharge is 6,470 m3/s and
the sediment discharge is 1,555 kg/s with a catch-
ment area covering 817,000 km? (McCarney—Castle
et al, 2012).

The extent of anthropic impact in the Danube
Delta was largely decided at the beginning of the
20™ century, when two different models were envi-
sioned for the Danube floodplain: an engineering
model proposed to drain the floodplain for agricul-
ture (Ionescu-Sisesti, 1933), and a natural solution
suggested the development of fish farms and ani-
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mal husbandry while preserving the system of lakes
and marshes (Antipa, 1914). Though Antipa's model
managed to initially stave off massive engineering
interventions in the Delta, the first model was im-
plemented on a large scale after 1950, including
now 56 embanked enclosures (Constantinescu et al.,
2015). The effect on the water regime was signifi-
cant: the artificial levees produced a narrowing of
the stream bed with an increase in flood events,
lateral or incision erosion.

The anthropogenic intervention in the Danube
basin is significant, with 56 reservoirs along the river
and more than 300 in the catchment area after
1945, of which 50% exist in Romania (Stanciu et al.,
2008). Although the energy production is consid-
ered significant, the overlooked effect of these dams
is the 60% decrease of the sediment supply trans-
ported by the river (McCarney—Castle et al., 2012). In
Romania, the length of the Danube course is 993.5
km and the floodplain covers 573,000 ha, of which
75% is embanked (Constantinescu et al., 2015). The
river also provides over 60% of the entire runoff
reaching the Black Sea generating a strong coupling
between fluvial fluxes and the marine biogeochemi-
stry and ecology (Kideys, 2002; Syvitski, 2005; Gio-
san et al., 2012).

3. Data and Methods

Although a large number of materials were pro-
duced before the 19" century, they were made
without a cartographic projection and coordinates.
Those maps reflect just a general aspect of the
Delta, focusing only on the main navigable arms.
Accurate documents were published from the 19%
century onward, with precise measurements, after
the Crimean War: Russian maps (1830, 1854, 1856),
Manganari (1841), Spratt (1856), E.C.D. (1867, 1874,
1887, 1902), the General Staff of the Army (1884),
Vidrascu (1911). After the Second World War, during
the Communist regime, major topographical surveys
were conducted (1960, 1980) using a particular
projection used in the Soviet states, Gauss—Kruger.
In on our previous papers (Constantinescu et al.,
2010; Constantinescu, 2014) we investigated carto-
graphical products regarding the Danube Delta,
indexing maps and analysing the topographical
techniques involved. For the present study, we
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chose only maps that constituted original contribu-
tions, created from topographical field surveys, in
order to be integrated into a GIS database:

- Maps belonging to the European Commission of
the Danube (1856, 1886, 1926);

- General Staff of the Army (Harta Marelui Stat
Major: 1880-1884) and derived maps like Planurile
Directoare de Tragere (1920s-1930s);

- Vidrascu map from 1909-1911;

- Danube navigational charts (1934-1935);

- Topographic maps of Danube Delta (1960, 1980);
- Soviet topographic maps (1980).

Georeferencing was made in the native carto-
graphic projection (Mercator, Lambert-Cholesky,
Gauss-Kruger, and UTM) with the transformation of
the national grid, currently called Stereo-70. All the
maps were digitised in QGIS 2.18 extracting arms
and lakes, natural and artificial channels, levees,
permanent and temporary settlements. Starting with
Landsat missions, the maps’' production took a dif-
ferent approach, with two images per month show-
ing the Delta at an unprecedented temporal resolu-
tion. Later the Romanian authorities (ANCPI) created
a national aerial mosaic at a spatial resolution of 0.5
m (2005-2012). The last product was used to extract
the same layers, to create a present-day image of
the entire delta, a century after the Vidrascu map.
Finally, the results were integrated into a PostGIS
database and compared in order to understand the
anthropogenic imprint on this territory. Derived
products which we called mirror maps were created
later, like those in Figure 4.

This map archive was complemented by inter-
views with locals of Sfantu Gheorghe village and
participant observation spanning three years, from
2014 until 2017. Historical sources detailing the uses
of the deltaic space in different time periods were
also consulted (Dorondel, 2005; Van Assche et al.,
2009; Van Assche et al., 2011a, 2011b; Van Assche et
al., 2012; Iordachi and Van Assche, 2015; von Har-
denberg, 2017; Gatejel 2016, 2017; Tandsescuy,
2017). Lastly, the current legal framework applicable
to the Danube Delta was studied in order to accu-
rately define the current period of ecological pro-
tectionism (also see Dorondel and Mitroi, 2017,
Prelz Oltramonti and Tanasescu, 2018). This legal

study was complemented by the qualitative data
mentioned above.

Starting from the information contained in old
maps (former lakes or natural channels) a new
topographical map of the delta was created (see
supplementary material). This new cartographical
product can offer an image of the deltaic space that
includes human-induced environments but does not
exclude the original natural landscape. Some topo-
nyms have survived in local communities reminding
us that a former lake, forest or creek existed in that
space and our map brings them back into the pre-
sent. Another electronic version was created and
published using Mapbox and TileMill, available at
http://tinyurl.com/zrkhcno. This map visualizes the
cumulative dynamism of the Delta, showing both
historical baselines and current use. The juxtaposi-
tion of natural state and anthropic impact can start
giving an idea of the extent of change that we con-
ceptualize and explain throughout this paper.

4. Results and discussion

Following the anthropogenic imprint in this inacces-
sible territory, different stages of knowledge result
each corresponding to different modes of wielding
power in the mapped space. Based on the carto-
graphical evidence, there are four main phases that
define the learning stages which can describe every
deltaic area (see Figure 2):

1) Exploring coasts: for the early stages of the
portolan charts and Ptolemaic maps.

2) Exploring depths: for the succeeding imperial
and military maps which focused on the access
along the deltaic distributaries.

3) Exploring deltaic networks: when economic and
ecological reasons led to detailed topographic maps
based on field measurements and aerial photos.

4) Ecological Protectionism: after the Danube Delta
received a Biosphere Reserve status (1991).

From Antiquity to the 18" century, a descriptive
and pictorial style persisted in the case of portolan
charts. The technological capacity of using the del-
taic territory at the time being very limited, it condi-
tioned the ways in which the Delta could be known.
It was therefore more inscribed within a symbolic
order that nonetheless served the purpose of inte-
grating the relatively unknown territory into the
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known world order. The development of mathe-
matical cartography allowed for the production of
new topographic surveys based on military needs.
The technological advancements of mathematical
cartography worked together with the expansion of
naval power to inscribe the territory of the Delta
within first a military, and then an economic phase.
The most important data in this period is bathyme-
try, precisely because the exploration of the territory
and its use go hand in hand. Finally, the networks in
the interior of the Delta are mapped and these serve
a deepening of economic exploitation before a pro-
tectionist approach settles in. These phases of
knowledge, reflected and reflective of uses of the
territory and allied technologies, seem very different

MH - v XV - XX

exploring coasts exploring depths

portelans

Ptolemaic maps imperial maps

military maps

from each other. However, besides being connected
by the enabling role of the map in the exercise of
power, they are also connected by the assumption
of the deltaic space as fundamentally empty of an
important local perspective. The stages of carto-
graphical exploration reproduce a familiar dynamic
of a central power exploring peripheral spaces, a
process which consolidates the grip of the centre
over the marginal (but highly important) land. Im-
portantly, in describing the land as fundamentally
empty the terrain is prepared for later interventions
aimed at flattening the complex deltaic labyrinth
and making its resources more available. In this
process the map is the supreme means.
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Figure 2 The scenario of cartographical knowledge regarding the Danube Delta

4.1 The Descriptive and Pictorial Style

Historical texts can yield enough information about
coastline configuration, distances between river
mouths or the time required for traveling between
two cities. Before the appearance of the portolan
charts a symbolic image of the world persisted,
characterized by a profound Christian influence. The
most prominent were the examples of the mappa
mundi or imago mundi. From the 13" century, the
new cartographic products (i.e. portolans) created
an accurate shorelines’ representation across the
Mediterranean and the Black Sea basins. The deltaic
context is usually reduced to the river mouths and
coastline, with a space between the arms. In the
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16"-17" centuries, there was a combination of old
information (Greek or Roman sources based on a
Ptolemaic representation) with accurate descriptions
of travellers or military officers, yet insufficient to
create reliable maps. In other words, the space was
not rendered economically accessible by this stage
of cartographic knowledge. Rather, it was inscribed
in an established symbolic order, therefore aiding
the continuation of this order. The decorative pur-
pose in this stage is clear, and this resulted in the
confusion which persisted in either the positioning
of the settlements or the river mouths or islands’
names, especially in an exotic part of Mare Maggi-
ore. The presence of the Venetian or the Genovese
ships is illustrated on maps with the flags of their
cities. Since the most frequent activity was trading
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with cabotage navigation, these vessels primarily
undertook the coasts’ exploration. However, there is
a persistent lack of information about the territory
between the Delta’s main branches and this makes
the landscape mysterious and unfit for detailed
exploration.

Nonetheless, several lakes or creeks are speci-
fied, meaning that the space between arms was
unreachable or did not present military interest. The
navigation from the Black Sea to the upstream
commercial ports on the Danube was achieved
along the main arms, Sulina being the most used,
which is why bathymetry was the most sought-after
information that a map could provide at this time.

Descriptive boxes complete the graphical sup-
port with a focus on navigational issues (depth,
dangerous points, and mouth-bar conditions). Huge
empty spaces, between the main arms, suggest a no
man'’s land sort of territory. Moreover, the anthro-
pogenic footprints can be distinguished along the
river, where the sparse settlements were offering a
vague insight into an unknown land, dominated by
wilderness. Fishing, reed harvesting and hunting
were the only forms of anthropogenic pressure,
focused particularly on the main arms, where there
were just a few isolated villages and a single town,
Sulina. That period could be regarded as one char-
acterized by a type of human activity that did not
fundamentally interfere with natural processes. As
we know from other areas that were primarily
thought of as wilderness (see Ter Steege et al., 2013,
Levis et al., 2017), such as the Amazon basin, the
habitation of biodiverse and rich ecological spaces
likely results in their transformation. The question is
whether this transformation was overall benign for
ecological health or not. However, in this early pe-
riod of cartographical exploration human habitation
was supposed insignificant, if supposed at all.

4.2 Mathematical Cartography

At the crossroad of three empires (the Ottoman, the
Russian and the Austro-Hungarian one), the Dan-
ube Delta was a marginal territory with frequent
changes of borders. However, this political insta-
bility presented some cartographical advantages:
Austrian and Russian officers created detailed sur-

veys, and focused their interest on the Danube’s
arms, where they took water depth measurements.
The most outstanding product is a Russian map
from 1771 with a German version (1778) and a
French edition at the end of the 18" century. Depth
measurements were a crucial precursor to a new
kind of exploration of the Delta's interior. The map
of the Delta is slowly beginning to aid physical ac-
cess to the heart of the territory.

The political consequences after the Crimean
War led to a new European organisation, responsi-
ble for maintaining river navigation: the European
Commission of the Danube (ECD). It was a flourish-
ing period of cartography, with new products pub-
lished in several atlases and many studies, which
were later kept in the archives (Constantinescu et al.,
2010; Constantinescu, 2014; Budileanu, 2013). A first
product, developed by Captain Thomas Abel Spratt
in 1856 was based on accurate topographical sur-
veys, without going inland into the marshes, show-
ing the familiar image dominated by three arms and
a few secondary courses.

The main anthropogenic pressure in this period
was exercised along Sulina channel where a jetty
structure was built, first at the river mouth, then
followed by the shortening and the dredging of the
river upstream (Fig. 3A). This was followed by the
dense bathymetrical points measurements a few
miles offshore, coastal morphometry having the
same importance as the fluvial one. Between 1880
and 1902, the total length of the sectors dredged on
Sulina channel was 31.9 km, accumulating a volume
of 24 Mm?. The entire maritime channel must have a
minimum depth of 24 feet (7.32 m). This first en-
gineering intervention in the Delta marks a change
from cartographic knowledge of a fundamentally
unknown territory to the active creation of territo-
ries that would neatly fit a navigational map. The
Sulina arm is shortened and its depth kept a pre-
dictable constant, and this is a radical new step in
literally making a territory that renders itself acces-
sible to the activities that the powers of the time
saw fit (also see Cioc, 2002; Blackbourn, 2011;
Pritchard, 2011), in this case mostly trade and navi-
gation.
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Figure 3 A. Shortening Sulina arm and transforming into a maritime navigational channel (after Rosetti and Rey, 1931);
B. New channels cut along Sf. Gheorghe arm based on Landsat images

From the beginning of the 20" century, the fo-
cus shifted to fishing activities, as the Romanian
authorities sought economic benefits and territorial
consolidation. For the Romanian state the new, un-
known, territory represented a great possibility for
natural resource extraction. Grigore Antipa was
tasked in 1893 with devising fisheries in the Danube
Delta in order to exploit existing stocks. By 1895, he
drafted a study of Romanian fisheries (Antipa, 1895)
that set the basis for the 1896 fishing law that insti-
tutionalizes Antipa’s recommendations for the ra-
tional exploitation of fish stocks (Dorondel and Mi-
troi, 2017). He sought to increase fish production
through paying close attention to local hydrological
conditions and modifying the deltaic space to in-
crease beneficial conditions and mitigate problem-
atic ones. Under his leadership, the state sought to
reverse the silting of lakes, a natural process that
leads to the deterioration of fish stocks, by dredging
channels and cutting new ones.
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New channels were cut along the natural river
course, shortening the distances and increasing the
water depth for bigger boats: Dunavat (1907), Eni-
sala (1913), Dranov (1914), Litcov (1928-1932),
Crasnicol (1930-1934). The purpose was to obtain
more productive fish stocks exploitation from the
lakes situated in the interior of the delta. The width
of the channels varies between 9 and 18 m with a
projected depth of 1.60-4.50 m. And the most diffi-
cult task was then to maintain a depth greater than
1.6 m (Rudescu et al., 1965). The natural process of
sediment accumulation constantly fought, and still
fights, the transformation of the Delta into an easily
navigable fishing pond. The 'tapping into' the riches
of the Delta relied on the previous definition of the
deltaic space as a no man's land or pure wilderness.
In other words, there were no other competing
claims to the richness of the territory worth taking
into account. In this manner, the first phase of ex-
ploration and its supposition of empty land make
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possible the next stages, which see it as a matter of
course that the Delta is there to be exploited by
those that define it (and not, for example, by those
that live there). As Gatejel (2018) chronicles, “the
engineers and commissioners in the Danube Delta
quite often discarded previous local practices of
river management as irrelevant for their work, in-
stead relying exclusively on their own methods of
observation and calculation’. The engineering inter-
vention then further solidifies the claim of the cen-
tral power to the territory.

After 1878 (the Treaty of Berlin), the national
borders underwent some major changes in Eastern
Europe and, consequently, the Dobrogea region
became part of Romania. Therefore, the new provin-
ces needed to be connected with the older ones
from a cartographical point of view, and this was a
challenge.

Between 1909 and 1911, Gheorghe Vidrascu
developed a cartographical masterpiece, the most
complete map of the Danube Delta at the time. The
space between the arms, missing from previous
materials, revealed a network of lakes and channels.
Many fisheries were depicted in the interior of the
Delta with permanent and temporary settlements
that evoked a human presence rooted in the natural
environment. The main activities were conducted
along the Sulina channel, but some land-based
routes could be identified along the natural levees.
Those roads corresponded to animal farming activi-
ties, which increased after 1878. This revelation of
the network of channels and lakes corresponds in
time with the engineering modification of the main
navigable branch, Sulina. Though Vidrascu's map
shows settlements and roads, so ways of using the
territory by local inhabitants, the simplification of
navigation that obtains in the same historical period
makes it so the interior of the Delta becomes ever
more accessible, and therefore ever more exploita-
ble. This in turn gives further incentives for ignoring
what Vidrascu's map clearly shows, namely that the
territory was already extensively used by local in-
habitants. It is of course not for their benefit that
channels are dug and dikes created (they, after all,
could navigate the natural Delta just fine).

Despite the substantive interventions above, the
most dramatic transformation of the Danube Delta
environments occurred after WWII, when its eco-
nomic function completely changed the entire eco-
system. New artificial channels were built in order to
exploit the fish resources existing in deltaic lakes, to
harvest reeds, or connect the fluvial arms: Rosulet—
imputita, Magearu, Eracle-Batacu, Ciotic, Buhaz,
Gotca, Iacob-Batacu, Crisan—Caraorman and Mila
35. The construction of such a dense network of
canals almost tripled the water discharge toward the
interior of the delta plain (Giosan et al., 2013). Be-
tween 1985 and 1990, the meanders of the Sf.
Gheorghe arm were shortened, with a decrease in
length from 108.2 km to 69.7 km (Fig. 3B). The con-
sequences were considerable: an increase in the
water flow speed on the artificial courses and a de-
crease on the natural arms with the formation of
new islets.

Harvesting reed in the 1960s generated another
impulse for new artificial channels. Fish farms were
established over the next decade (1970-1980), some
of them in the former reed enclosures (Balteni,
Maliuc, Rusca, Obretin), but many others as new
projects (Chilia Veche, Stipoc, Popina, Holbina I and
I, Periteasca, Perisor, Ceamurlia). It was an unsuc-
cessful idea because, very soon, the fish farms dete-
riorated and had secondary effects on soil composi-
tion, salinization being the most common one. The
aquaculture operations were not a big success ei-
ther, due to oversized ponds, inefficient manage-
ment and poor infrastructure (Van Assche et al,
2012). Agricultural polders created in the 1980s are
another substantial phase of the anthropogenic
impact in the Delta: Pardina, Sireasa, Murighiol-
Dunavat, Babina, Cernovca (Fig. 5). Draining and
new irrigation channels transformed the deltaic
space with dramatic consequences for the next
years. A comparison of the maps from the begin-
ning of the 20" century with the current distribution
of water reveals a reduction in the aquatic surface
by 93.2 km? mainly as a result of draining the lakes
for agricultural polders. This environmental change
of transforming the natural lakes and marshes into
agricultural fields had complex consequences for
the entire ecosystem (Fig. 5).
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1911

201

Figure 4 Anthropic channels cut in Danube Delta are represented with red colour in 1911 (left) and in 2011 (right)

The complex of channels, together with the
shortening of the main branches, can be seen as a
simplification of an otherwise labyrinthine space.
Besides aiding in the exploitation of natural re-
sources, these measures also reinforce the centre—
periphery dynamic that dictates deltaic exploration.
The simplification of the natural form of the Delta is
done for the benefit of the representatives of the
centre (of power), for whom the complex natural
Delta is illegible. For the historic settlements in the
Delta, however, the network of natural channels and
lakes is just part of a home range that one learns to
navigate from birth. As Steinberg and Peters (2015)
theorize, “territory — a political technology that com-
bines control of land and terrain with ideas about its
capacity for organisation through calculative ration-
ality — is achieved through the control of volumes'.
The deltaic environment in its natural form is best
understood as a world of volume, water being the
dominant element that dictates the rhythm of the
land as much as that of all beings living within the
delta. Its literal transformation into a territory of
straight lines leading to predictable and fixed spaces
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is a profound exercise of power aimed at controlling
it in all of its aspects.

The planted forest is another human-induced
landscape in the Danube Delta, with forestry being
practised in the Rusca, Carasuhat, Pardina,
Murighiol, and Sf. Gheorghe enclosures. Some spe-
cies, like the Canadian poplar, have been used as an
alien competitive solution to the willow and resulted
in a change of the native fauna composition and of
the entire ecosystem (Gastescu and Stiuca, 2008). At
present, the entire deltaic space is completely
changed after the anthropogenic intervention (Fig.
5), and the most dramatic phase belongs to the
Communist decades (1950-1989).

4.3 Aerial perspective

Topographic maps were the most frequent kind of
approach in the 20" century, supplemented after
1960s by the aerial images used primarily to update
the previous products. A first satellite image of the
Danube Delta appears in the 1970s, but only few
scientists had access to the Landsat archives, domi-
nated in Romania by secrecy and military control.
This status will be changed in the 1990s when Land-
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sat and Spot images become a common tool for
studying the deltaic landscape. In the present, the
new Sentinel products (freely available for download
from the European Spacing Agency) constitute the
main resource available for a large public.

After 1991, the Danube Delta became a Bio-
sphere Reserve, with new areas defined by this sta-
tus: strictly protected areas — 9%; buffer zones -
20.7%,; ecological reconstruction areas — 2.7% which
have a tendency to increase over time. The agricul-
tural polders and the fish farms still exist (7% each),
but their efficiency is questioned and their degrada-
tion became the main issue. Furthermore, the statis-
tical data associated with their distribution is very
often unreliable, and it should be regarded only as
an approximation.

The technological advances leading to the aerial
perspective — satellite images available with in-
creasing frequency and accuracy — makes possible a
view of the territory as ecologically unified, which
plays into the current ecological protection model
for the area. Relying heavily on the contemporary
prestige of the photographic image, the aerial view
of the Delta purports to show the territory as it re-
ally is, therefore hiding more successfully than ever
the collusion between cartographic knowledge and
the exercise of power. The contemporary phase of
deltaic cartographic knowledge further obscures the
multiple dimensions of local knowledge for whom
the Delta is a place to be inhabited and not a pic-
ture to be divided into zones (see Figure 5).

The phase of ecological protectionism in the
history of the Delta should not be understood as a
hiatus of anthropogenic impact, but rather itself as
the next phase of impact. The Danube Delta Bio-
sphere Reserve regulates the use of the territory
strictly and therefore decides which changes are
acceptable and which are not. Even when an area is
strictly protected, its characteristics change precisely
because of the ways in which it is cut off from the
greater deltaic space. Fencing forests off (as in the
case of Letea), regulating where semi-feral cattle
can go, where and what can be fished or hunted, all
in the context of a changing climate, is best under-
stood as the next phase of human-induced changes.
The civilizing assumption that the Delta is funda-
mentally empty makes the progression from phase

(1) to (4) inevitably into a progression from empty
wilderness to resource exploitation. Even though
locals were supposed to exist, their presence was
always understood as benign, that is to say as one
with no fundamental agency or power over their
fate or that of the natural environment. This is con-
tradicted by practices such as reed burning or tree
planting that significantly alter the local environ-
ment in non-harmful ways. The current protectionist
phase fits perfectly well within an anthropogenic
history that privileges the rights of the outsider, of
the one with the power to describe.

Water — Artificial levee |
Levee
2 Fish farms
Strictly protected areas
Buffer areas
Planted forest

Agricuttural polders

Ecological reconstruction areas

Figure 5 Different types of human-induced environments
in the Danube delta (data from Gastescu and Stiuca, 2008)

The engineering of the Delta has further rein-
forced its accessibility, the volumetric character of
the natural environment having been considerably
flattened. The current phase of ecological protec-
tionism has not significantly restored the Delta to
pre-engineering states and, if current trends are any
indication, it will not do so in the foreseeable future.

As with the previous periods of cartographic
knowledge aiding certain uses of the territory, so
the ecological protectionism prevalent today fa-
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vours certain activities over others. The power to
determine which areas are strictly protected and
which are available for local economic activities rests
with the central authorities, with no local consulta-
tions being carried out. This is in keeping with the
history of deltaic exploration we have described. The
territory as a nature reserve is of great use to tourist
operators and big external investors. This is itself in
keeping with the current economic expansion of
financial capital into areas previously off-limits to its
power. The dominant forces in the area are the au-
thorities that impose the rules and regulations of
the nature reserve and the economic investors that
run business in the area, increasingly focused on
leisure activities. The Delta as nature reserve is a
story that sells, and the current powers are as in-
vested as naval powers once were in keeping — and
showing, through maps — the Delta as a natural
wonder.

5. Conclusions

In the last decades, efforts have been made to grasp
the evolution of the Danube Delta landscape (An-
tipa, 1914, 1942; Bratescu, 1922; Banu and Rudescu
et al., 1965; Panin, 1989, Giosan et al., 2006, Ves-
premeanu-Stroe et al, 2017). Every delta has its
particular issues, and it is difficult to propose a gen-
eral solution due to the differences in the climate
regimes, the liquid and solid discharges, the political
administrations or the anthropogenic pressures of
each case. Even though each delta is unique, the
approach advanced in this study can prove useful
for understanding historical changes elsewhere.

We showed that the first stage of cartographic
knowledge involved a descriptive and pictorial style
with confusing information and many errors related
to locations, but those maps were not supposed to
aid access to the heart of the Delta but rather to
represent it as part of the known world and to in-
scribe it in the religiously dominated symbolic world
order of the day. The mathematical cartography
development corresponded to an increase in an-
thropogenic interventions, the map both aiding and
being aided by new means of exploration. The mili-
tary approach involved bathymetric measurements
for fluvial navigation and accurate charting of the
coast. The search for economic benefits in the Dan-
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ube Delta began in the second half of the 19" cen-
tury, but for other deltas, this could be the case of
earlier or later explorations. The natural resources
exploitation, which is still ongoing today, produced
some dramatic transformations in the deltaic envi-
ronment: initiation of artificial channels, reed har-
vesting, fish farms, agricultural polders or even in-
dustrial hot spots that completely changed the en-
vironment. The political and ideological changes of
the early 1990s led to a new status, in this case the
Biosphere Reserve one, with its new functional
zones overlapping with the traditional ones.

Fishing and animal husbandry were the first
human activities that started to transform the Delta,
later followed by transit navigation and commercial
activities. Economic exploitation led to the most
significant changes in the deltaic environment
through agriculture, the creation of fish farms, fore-
stry enclosures, and even industrial activities. Even
though the habitats’ conservation umbrella is pro-
tecting some small parts of the Delta, new ecologi-
cal restoration areas will still have to change the
functionality of unsuccessful agricultural, aquacul-
ture or forestry experiments, in the difficult context
of climate change. And in spite of all these human
interventions in the natural environment, the Dan-
ube Delta still remains a global biodiversity hotspot
and a better-preserved wetland, compared to other
similar deltas (Giosan et al., 2014). Learning about
the inaccessible deltaic spaces is a complicated pro-
cess, which requires a long period, spent first along
the coast, then along the main branches and finally
inland. Therefore, a cartographical diagnosis could
be the most suitable tool for understanding the
complex changes occurring in river deltas and how
these are inseparable from wider political and ide-
ological considerations. This approach could be
complemented with local accounts of the territory in
order to reveal the cultural meanings of land-use
practices, without which any sustainable use of the
deltaic territory is doomed. The phases of deltaic
exploration have all supposed an empty land, and
this has both made possible the exploitation of the
territory by outsiders and has buried land-use prac-
tices that could be used in future adaptive strate-
gies. The coastal lowlands that are located less than
a meter above sea level will be inundated by the
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turn of the century (Giosan et al., 2014), therefore
raising new challenges. In order to be prepared for
such scenarios, we need to turn to the past to ex-
plain our surroundings. An appropriate solution
would be to re-assess our historical maps and to
examine them for a better understanding of our
future. We can also re-evaluate the assumptions at
the basis of our cartographic relation with the Delta.
There, we stand a chance to discover historic local
practices that can show the way to a more benign
anthropic impact and a fairer distribution of power.
The protectionist phase, in incorporating human
agency, might then be able to propose a dynamic
and adaptable human ecology, and not a return to a
past that never existed.
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