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Abstract. The importance of socio-economic factors in explaining fundamental ornithological
problems, some of which are unresolved issues with passerine species, is analyzed, with a
special emphasis on Bulgaria. Over the past 150 years, Bulgaria has experienced a humber of
socio-economic cataclysms that have had an impact on bird life, offering surprising new
solutions for European passerine species. The relationship between the Spanish and the House
sparrows reveals a temporally differentiated relationship related to the seasonal periodicity in
the availability of food resources. The main food reserves are used by a sedentary species,
while the seasonal surplus is used by a migratory species with largely similar ecological
requirements. The different migratory behavior and the resulting differences in metabolic and
molting programs require a clear distinction between the species. The Italian and Cretan
sparrows occur where access for the House sparrow was difficult. The Spanish sparrow, as a
long-distance migrant, had no trouble getting there and evolutionarily took the position of the
sedentary House sparrow.

Keywords: Balkan avifauna, European sparrows, Human impact on bird distribution, Recent
birds of Bulgaria, Species range changes

Introduction

The House sparrow (Passer domesticus (Linnaeus, 1758)), the bird species most
closely associated with humans and one of the most common worldwide, also serves as an
indicator of social change, particularly in the agricultural sector.

The rapid spread of the Spanish or Willow sparrow (Passer hispaniolensis (Temminck,
1820) in Bulgaria in the early 1960s revealed a time-lagged correlation between house and
Spanish sparrow, which is also observed in other abundant species groups (large gulls,
starlings, kestrels, etc.) and amounts to an effective exploitation of seasonal differences in
food supply. At the same time, this also provides reliable evidence for the evolutionary
derivation of the Italian (Passer italiae (Vieillot, 1817)) and Cretan sparrows (Passer
hispaniolensis cretensis) as resident forms of the Spanish sparrow in areas where
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conditions are favourable for House sparrows but which it cannot access due to
geographical barriers.

This publication breaks new ground, not only for Bulgaria, which inspired us to
collaborate. Bulgaria has experienced several major upheavals in these areas since the
end of the 19th century. This provides the key to explaining the "sparrow* questions.

The relationship between House sparrow and Spanish sparrow in Bulgaria

At the beginning of the 1960s, the Spanish sparrow (Fig. 1.), which according to Pateff
(1950) had previously only been recorded in moderate numbers in southern Bulgaria
(southern coast, Maritsa Lowland (major part of the Upper Thracian Plain), and the lower
Struma Valley), suddenly appeared in the Sofia Valley (Simeonov & Baumgart, 1962).
Once the first publications appeared, reports accumulated nationwide, extending to the
entire Romanian Danube region and the Danube Delta. It reaches there. Former Yugoslavia
remained largely unaffected by this process (Fig. 2.). Therefore, an expansion comparable
to that of the Eurasian collared dove (Streptopelia decaocto (Frivaldszky, 1838) was
apparently not in the offing. Compilations can be found in Baumgart (1967, 2003), Oundjian
(1968), Radu & Talpeanu (1972), Baumgart & Stephan (1974).

Fig. 1. Male Spanish sparrows. Photograph: Georgi Gerdzhikov.

Fort the Spanish sparrow the question seems to have clarified (Baumgart, 1967).
However, Prof. Erwin Strsemann (1889-1972) one of the founders of the
scientific Ornithology in Gemany, noticed this publication and began seeking
discussion on the subject with W.B. over years. He dismissed the influence
of climate change and differences in the ecological needs and behavior of species and
gave greater importance to changes in the structure of agriculture (see Baumgart, 1997).
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Fig. 2. The distribution of the Spanish sparrow in the eastern Balkans in the 1970s
(blue line) according to Baumgart & Stephan (1974). The red line shows the distribution
of the species before 1950 (according to Pateff, 1950). The map base is after: Balkans
regions map.png, author: Peter Fitzgerald, licence CC BY-SA 3.0%.

When the collectivization of agriculture in Bulgaria according to the Soviet model
began in 1945, 57.9% of the rural population consisted of small and medium-sized farmers,
whose land holdings amounted to 0.5-2.0 hectares. In 1959, the collectivization of
agriculture was completed with the formation of 3,972 Labor Cooperative Agricultural
Farms (TKZS, abreviature in Bulgarian), which controlled 92% of the agricultural land with
1,290,000 farmers who now became farmworkers and contributed their land, livestock, and
agricultural machinery.

Key points of this infrastructure transformation, which lasted just a dozen years, were:
(1) In contrast to the previously existing scattered settlements, centrally located modern
villages were created in the now extensive cultivated areas with forest protection strips
established to protect against wind erosion. (2) Livestock farming was also centralized in
isolated large-scale dairy and poultry farms. Where dairy farms were established, private
chicken farming was prohibited to protect cattle from avian tuberculosis, which, although
not manifestly affecting cattle, led to inappropriate reactions during tuberculinization and
the eradication of bovine tuberculosis in the herds. (3) As a result of increasing
mechanization, the horse and donkey populations halved, and horse droppings, an important
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component of sparrow diet, became scarce. (4) Especially in the 1950s, reservoirs and
watercourses were built throughout the country, which, as in the case of the Beli Lom reservoir
near Razgrad, ensured the irrigation of the adjacent cultivated areas covering tens of thousands
of acres. In the same Razgrad Province, in the 1980s, numerous House sparrows were
established near pig farms and the Beli Lom Nature Reserve (Boev, 2021).

This resulted in significant restrictions on the House sparrow's (Fig. 3.) nesting sites
and food supply. The latter was significantly reduced, especially during the winter months,
due to a lack of access to chicken farming and a declining horse presence. This significantly
limited its populations, which apparently made it difficult to take advantage of the surplus
supply, especially of insects, that arose with the sudden onset of spring warming.

Fig. 3. Male House sparrow. Photograph: Georgi Gerdzhikov.

This provides excellent opportunities for the Spanish sparrow, which arrives as a
migratory bird in late March/early April, to act as a “scavenger”, not only taking advantage
of the excess food supplies, but also of the breeding sites that have appeared in the open on
trees, under stork nests, etc., but also increasingly nesting in buildings as it moves into urban
areas. In the early 2000s, the massive nests of the white stork (Ciconia ciconia (Linnaeus,
1758)) in Bulgaria were among the common nesting sites for Spanish sparrows (Boev,
2019).

Pronounced northward migrations in June (Grdssler, 1967) and the fact that around this
time Spanish sparrows disappear from their colonies in Thrace (Boev et al., 1964) even
support the assumption that Spanish sparrows, within the framework of a "Spanish sparrow
zone," can follow northward migrating feeding peaks during a breeding season, brooding
the first in Greece and southern Bulgaria, the second in central Bulgaria, and the third in the
Danube region, where they then remain until their departure in September/October.
However, there were apparently also first broods in the Danube region.

The Spanish sparrow zone extends approximately between 35° and 45° N (Fig. 4.),
beginning where the duration from the feeding peak until the onset of the summer drought
is sufficient for a brood, and ending in the north where it peters out under an
increasingly balanced food supply. Analogous to the south-north migration,
a vertical orientation was also observed (Samuil - 485 m a.s.l., Bansko-871 ma.s.l.).
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Fig. 4. The "Spanish sparrow zone", an area of seasonally unbalanced food supply for
sparrows, located mainly between 35th and 45th Northern parallels, with sometimes
considerable local variations. On the map used by Haffer & Hudde (1997), the
distribution of the Spanish sparrow is marked alongside that of the Italian sparrow (Fig.
5.) (white-dotted).

Fig. 5. Male Italian sparrow. Photograph: lIvaylo Angelov.

Spanish sparrows, wandering around in search of suitable settlement sites, are
capable of establishing colonies within 1-2 days (Baumgart, 1980). These can also consist
of a mixture of Spanish and House sparrows, especially under white stork nests. In the
town of Dragoman Boev (2019) established the co-nesting of three species of sparrows
(P. hispaniolensis, P. montanus (Linnaeus, 1758) (Fig. 6.) and P. domesticus together
with the nesting of the Eurasian collared dove (Streptopelia decaocto (Frivaldszky, 1838))
in a large old perennial nest of white storks.

The Tree sparrow belongs only marginally to the time-different correlation unit formed
by sedentary House sparrows, free-breeding mobile House sparrows, and the Spanish
sparrow as an obligate migratory bird, and occupies only marginal positions in the Western
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Palearctic. It joined humans in Far Eastern rice-growing areas and does not require closer
consideration in this study. The Tree sparrow's center of origin is considered to be the
Neogene forests and later the foothills of southern Eurasia, from where the species dispersed
northward quite recently, perhaps even in historic times (Nankinov et al., 1981).

Fig. 6. Male Eurasian Tree sparrow. Photograph: Georgi Gerdzhikov.

Ecologically, the Spanish and House sparrows are also inseparable from an overall
perspective, as Spanish sparrows not only inhabit wetlands, as was once the dominant
species, but often in high abundance in the same landscapes as the House sparrow.
Nevertheless, hybrids are extremely rare, and during the initial period of their expansion,
only six (presumably occasional hybrids) were known. The collapse of ecological barriers
between House sparrows and Spanish sparrows in Bulgaria, postulated retrospectively by
Nankinov (2013), never occurred, and his claim that hybrids between the two are common
in the country is neither proven nor plausible (Baumgart, 2014).

Only a secure species distinction stabilizes the correlation system between the two as
"time-different species” (see below). This apparently occurs through self-segregation, such
that hybrids, with their intermediate performance profile, exhibit neither the long-distance
migratory disposition of the Spanish sparrow nor the metabolic requirements of the House
sparrow for overwintering and are thus quickly subject to selection (Baumgart, 1984). Hahn
et al. (2019) also recorded a faster progression and earlier completion of wing feather
moulting before the start of migration in Balkan Spanish sparrows compared to House
sparrows, with the same onset — a small but potentially crucial difference. Thus, the
sparrows are able to undertake the autumn migration with intact plumage, which can take
as long as 12 hours non-stop, some 600 km from the southern coast of Turkey across the
Mediterranean Sea at night to the Nile Delta. And even where they meet on migration,
as in Crete (Baumgart & Baumgart, 1995), there is no close contact between the
Spanish sparrow and the Cretan sparrow (Fig. 7.), or elsewhere with the House sparrow.
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Fig. 7. Italian sparrows (Passer italiae), referred to here as Cretan sparrows, in a breeding
colony in ancient Knossos. The social behaviour of these birds is comparable to that of
House sparrows, without being directly related to each other. Photograph: Wolfgang
Baumgart.

Amazingly, it only took a good decade after the initiation of the aforementioned
infrastructure changes in Bulgarian agriculture for the Spanish sparrow to react and virtually
flood the country and neighboring parts of Romania. States of former Yugoslavia (and
especially the neighbouring North Macedonia and Serbia), on the other hand, were largely
spared because private-sector agricultural structures remained intact there. But the Spanish
sparrow's peak lasted only a good decade. Declining trends were already noticeable in the
mid-1970s. Instead, free-nesting House sparrows took their place in the fields. These, have
been noticed (W.B.) in Sofia and Razgrad, sometimes flew in huge numbers every evening
to seek out winter roosting sites from kilometers away. These sparrows possibly represent
a distinct performance category with partial migrant status in a temporally different
functional structure. Thus, the distribution limit of these House sparrows, which are
characteristic of southern Europe (Summers-Schmidt, 1988), shifted considerably
northward. Mauersberger (1969) had already recorded such a large colony in Bulgarian
(Pirin) Macedonia in the early 1960s and initially attributed it to the Spanish sparrow.

The surveys (W.B.) of the fascinating population dynamics of the two temporally
correlated sparrow species in Bulgaria ended at the end of the 1970s. During sporadic
visits to Bulgaria, in Dobrudzha only the Spanish sparrow has been encountered.
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Nevertheless, developments should be monitored, because with the end of socialism and
the change of 1989, new realities emerged with the dissolution of collective farms. For
example, older city dwellers, as observed in Razgrad, increasingly resettled in the
countryside, where they secured their own livelihood through crops and small livestock
farming, which led to at least a temporary revival of traditional village structures and
the corresponding House sparrows. Following EU accession in 2007, large-scale
agriculture with private monocultures is once again emerging. However, we do not have
any precise, generalizable findings on this. However, the large-scale cultivation of
lavender (Lavandula angustifolia Miller, 1768) currently occurring in some areas of
Bulgaria, for example, is unlikely to have any impact on the sparrow populations.

Derivations
Status of the Italian sparrow

Furthermore, the relationship between the Spanish sparrow and the House sparrow in
the Eastern Balkans and the associated Mediterranean region also prompted considerations
about the controversial status of the Italian and Cretan sparrows. Their brown head suggests
a genealogical proximity to the Spanish sparrow, and their bib suggests an analogy to the
House sparrow (Baumgart, 2003). This is not intended to recount the multitude of theories
and speculations on the nature of this sparrow discussed in the literature, many of which are
still based on the hypothesis put forward by Meise (1936) that the Italian sparrow is a
stabilized hybrid between the House sparrow and the Spanish sparrow. Comprehensive,
well-founded accounts can be found in Stephan (1986, 1999, 2000, 2004) and especially
Topfer (2006), who largely assume an evolutionary origin of the Italian sparrow type.

Since it occurs primarily in places that are virtually inaccessible to the House
sparrow, such as the Italian peninsula, which is protected to the north by the Alps, or
Crete, located centrally in the Eastern Mediterranean, as well as some Saharan oases,
opportunities have arisen for the extremely mobile Spanish sparrow. It can easily reach
these protected areas thanks to its enormous long-distance flight ability (see Hahn et al.,
2015). In early April, for example, the migration of this species to Crete can be easily
observed (Baumgart & Baumgart, 1995). Where the House sparrow is absent, it has been
able to take over its role, attracted by the pull of the free niche, abandoning its migratory
behavior. The bib became more prominent as a permanent visual feature in the nest
environment due to the gradual reduction of flank and ventral stripes, which is particularly
evident in the south-to-north distribution of sparrows in Italy (Kleinschmidt, 1950) (Fig. 8).
To indicate and defend the narrow nesting area, an intense, mutable wing trembling is used
(Baumgart, 1984, 2003). This process may have begun with the emergence of the first larger
human settlements during antiquity a good 5000 years ago. In the Po Valley of northern Italy,
settlements of Spanish sparrows with a clear demarcation from the Italian sparrow have
recently been found (Anonym., 2006), which supports the assumption of a species separation.

The relationship between the Spanish sparrow and the Italian sparrow is logically
reflected in the handbook by Glutz & Bauer (1997), but especially in the insert by Haffer &
Hudde (1997) placed here, which also discusses other aspects of the sparrow question in
depth, by listing the latter as a subspecies under the scientific name Passer hispaniolensis
italiae (Vieillot, 1817). This also removes the basis for speculation about its hybrid nature.
A further problem arose from the fact that, according to the nomenclatorial priority rule,
italiae (Vieillot, 1817) takes priority over hispaniolensis (Temminck, 1820), and the Italian
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sparrow itself would then have to be called Passer italiae hispaniolensis (Baumgart, 1984).
In the interest of the nomenclatural stability of the scientific species name of the Spanish
sparrow, P. hispaniolensis Bock & Haffer (1995) submitted a request to the International
Commission for Zoological Nomenclature to prefer the younger name hispaniolensis
Temminck, 1820 to the older name italiae (Vieillot, 1817), if the Spanish sparrow and the
Italian sparrow are considered conspecific.

Fig. 8. The sparrows of Italy from north to south: the grey-headed House sparrow in
Central Europe up to the northern Italian Alps (above), the brown-headed Italian sparrow
in northern Italy and with distinct flank stripes in southern Italy, and the Spanish sparrow

of Sardinia (below) according to Kleinschmidt (1950). In southern Italy, italiae and
hispaniolensis are not yet clearly separated and because the are conspecific due to regular
influxes of the latter resident sparrows here also resemble like in Sardina phenotypically
Spanish sparrows. Towards the north, the separation is becoming more pronounced as a
result of declining influxes of hispaniolensis, and in the Po Valley the two now live side

by side as separate species. Passer domesticus is not conspecific with them.

Time-differentiated species of sparrows

The conclusions drawn from discussions with Prof. Stresemann on the time-
differentiated correlation between House sparrows and Tree sparrows (See Baumgart, 1997)
could also be applied to other taxonomically difficult species groups. Prof. Stresemann
concludes that "temporally differentiated species™ such as the House sparrow and the
Spanish sparrow can also be applied to other species groups. This added the time factor to
Lack's (1971) criteria for the ecological differentiation of species, which exists when they:
(a) have separate distribution areas, (b) occupy different biotopes within the same area, or
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(c) differ at least in their diet as inhabitants the same biotpe. Therefore, resident sparrows
here also resemble Spanish sparrows phenotypically.

The basis for this, as in the case of the House sparrow and Spanish sparrow, is
considerable seasonal discontinuities in the food supply in the same areas and biotopes, as
well as a consistent diet. This primarily affects widespread and abundant species. As such
temporally differentiated (temporally correlated) species groups, which consist of resident
and migratory birds, and in some cases also of partially migratory individuals, the following
can also be considered: (1) spotless starling (Sturnus unicolor Temminck, 1820), common
starling (Sturnus vulgaris Linnaeus, 1758), and rosy starling (Pastor roseus (Linnaeus,
1758)); (2) great gulls such as the glaucous gull (Larus hyperboreus Gunnerus, 1767) and
arctic (ivory) gull (Pagophila eburnea (Phipps, 1774)); (3) species of the herring gull (Larus
argentatus Pontoppidan, 1763) complex; (4) lesser black-backed gull (Larus fuscus
Linnaeus, 1758 and Iceland gull (Larus glaucoides Meyer, 1822); (5) common kestrel
(Falco tinnunculus Linnaeus, 1758) and lesser kestrel (Falco naumanni Fleischer, 1818).

Prof. Stresemann died in 1972, before the desired manuscript version could be
prepared. His contemporaries, however, showed little of the openness to the subject that he
still felt in his seventh decade of life. Only Prof. Dathe considered it worthy of publication
and included it in "Contributions to Ornithology" (Baumgart, 1984). A general overview of
the problem area also appeared in the work of Baumgart (1991). However, the topic was
never really addressed.

The spread of the Spanish sparrow became apparent in the early 1960s as a result of
the collectivization of agriculture initiated after 1949, which drastically worsened the living
conditions of the House sparrow in villages during the winter. Unused food peaks in spring
now provided ample sustenance for the migrating Spanish sparrow, which advanced as far
south as Romania within the "Spanish sparrow zone" (35°-45° N). However, it already
showed clear signs of decline in the 1970s, apparently in correlation with the increase in
free-nesting House sparrows. After the collapse of the communist system in 1989,
significant portions of the urban population moved back to the countryside, which may have
led to a revival of the House sparrow's classic living arrangement.

Conclusions

The relationship between the Spanish sparrow and the House sparrow reveals a time-
differentiated correlation principle that has also been developed by other species groups
(starlings, large gulls, kestrels, etc.) to exploit seasonal discontinuities in food supply. The
basic food supply is used by a sedentary species, while the seasonal surplus is used by a
migratory species with largely similar ecological requirements. A species that lives as a partly
migrant may also belong to this group. Fundamental differences in migratory behavior and
the resulting differences in metabolic and molting programs require a clear distinction
between species.

Regarding the status of the Italian and Cretan sparrows, it can be concluded that both
occur where access for the House sparrow was difficult. For the Spanish sparrow, as a long-
distance migrant, getting there was not difficult. It gradually took the position of the sedentary
House sparrow.

Bulgaria offers ideal conditions for studying the relationships between House sparrows,
free-breeding mobile House sparrows, and Spanish sparrows in an anthropogenic context, as
clearly outlined above. On this basis, it is important to continue to pay special attention to the
“sparrow question” here, taking into account political, economic, and cultural aspects.
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This analysis demonstrates how political, economic, and cultural developments in the

Anthropocene are becoming increasingly significant for bird life, and how the framework for

scientific research approaches needs to be significantly expanded in this regard. Bulgaria
offers a number of good examples and promising approaches in this regard.

Note
The present manuscript was composed by W.B. in German. Its translation into English,
some additions, and its layout were made by Z.B.
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