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Abstract The Black-winged Stilt was the bird of the year in Hungary in 2019. The popula-
tion of the species increased from 20-25 breeding pairs to 550680 pairs from 1980s to the present. 75-85% of
the Hungarian population bred on effluent pools for pigs and settling pools at sugar beet factories in the first half
of 1990s. There were significantly more breeding pairs in Hungary in 1999 compared to previous years, and final-
ly 871 breeding pairs of Black-winged Stilts were documented in 2000 and the Hungarian population was estimat-
ed at 940-960 pairs. There were 550-680 breeding pairs in Hungary between 2015 and 2017. Significantly more
clutches had more than five eggs in the sampled colonies during the influx in 2000 than in the egg collections before
1971 or in the sampled colony in 2008 as well. First arrivals reached Hungary between 5 and 20 March (median:
15 March) between 2005 and 2019. These arrival dates fall approximately a month earlier than the former arrival
dates in mid-April during the 1980s. 470 Black-winged Stilts were observed in a single flock during post-breed-
ing dispersal, this flock was the largest ever documented in Hungary. Stilts left Hungary by the first half of Sep-
tember in the 1980s, and in contrast, they left Hungary between 27 August and 4 January (median: 19 October)
between 2005 and 2019. Recently, the most departure dates fall one and a half to three months later compared to
the departure dates in the 1980s. Black-winged Stilts marked in Hungary disperse in the Carpathian Basin during
their post-fledging/post-breeding dispersal. Based on ring readings of two individuals, they start to migrate south-
west with stopover sites in Italy, but their wintering areas are unknown. Stilts hatched in Portugal (one individu-
al) and France (two individuals) bred in Hungary during the large influxes in 1999 and 2000. Five Black-winged
Stilts hatched in Italy were observed later in Hungary and are supposed to be breeders in Hungary in most cases.
Furthermore, one individual captured as an adult in Spain and two trapped in Italy were observed in Hungary. The
Hungarian population of Black-winged Stilt is threatened by predation on eggs and chicks, drainage of wetlands,
and also by human-induced flooding of artificial wetlands (e.g. fishponds). Stilts regularly occupy artificial breed-
ing islands the first years after habitat restoration. The Hungarian population of Black-winged Stilts is increasing
due to habitat management with grazing animals, especially with Mangalica ‘Woolly’ Pigs and Water Buftalos.

Keywords: influx, joint clutch, habitat shift, habitat management with grazing, wetland management

Osszefoglalas 2019-ben a gélyatocs volt az év madara Magyarorszigon. Ennek a fajnak az allomanya az
1980-as évektdl elkezdett emelkedni, ennek eredménye, hogy 20-25 parr6l napjainkra 550-680 parra nott. Az
1990-es évek els6 felében a hazai allomany 75-85%-a sertéstragya-szikkasztokon vagy cukorgyari iilepitétava-
kon fészkelt. 1999-ben jelentGsen tobb golyatdcs fészkelt Magyarorszagon, mint korabban, 2000-ben pedig 871
par koltését dokumentaltuk, a hazai allomanyt pedig 940-960 parra becsiiltiik, 2015 és 2017 kozott pedig 550—
680 paros volt. Magyarorszagon a 2000-ben tapasztalt invazio alatt szignifikansan tobb volt az 6ttojasosnal na-
gyobb fészkek aranya a mintateriileteken, mint az 1971 el6tti tojasgyijteményekben és a 2008-as mintateriileten.
A golyatdesok 2005 és 2019 kozott marcius 5. és marcius 20. kozotti iddszakban érkeztek vissza Magyarorszag-
ra, ami kortilbeliil egy honappal korabbi érkezést jelent, mint az 1980-as évek kozepére jellemz6 aprilis kozépi
érkezés. A fészkelést kovetd gyiilekezés alatt 470 példany volt a legtobb, amit egy csapatban lattak. Az 1980-as
években a golyatocsok szeptember elejére elhagytak Magyarorszagot, ezzel szemben 2005 és 2018 kozott a faj
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utolso példanyait augusztus 27. és januar 4. kozott észlelték, igy az utolso észlelési adatok tobbsége masfél — ha-
rom honappal esik késébbre, mint az 1980-as években. A hazai jel6lésti golyatocsok a fészkelést kovetden a Kar-
pat-medencében koborolnak, majd délnyugatra vonulnak; két egyed megfigyelése alapjan megallohelyeik Olasz-
orszagban vannak, de a pontos teleldhelyeket nem ismerjiik. A fészkelési invazid alatt 1999-ben és 2000-ben két
Franciaorszagban és egy Portugaliaban fiokaként jelolt egyed fészkelt Magyarorszagon. KésGbbi években tovab-
bi 6t Olaszorszagban kikelt golyatdcsot figyeltek meg Magyarorszagon, egy résziiknél feltételezhetd volt, hogy
fészkelnek. Egy Spanyolorszagban és két Olaszorszagban, kifejlett madarként, szines gytiriivel jeldlt golyatocsot
azonositottak hazankban. A golyatdcs magyar allomanyat egyes teriiletek kiszaradasa veszélyezteti, de komoly
gondot jelenthet még a mesterséges vizallasok (pl. halastavak) elarasztasa, vagy a predacio is. A golyatdcs az élo-
hely-rekonstrukciok soran kialakitott mesterséges szigeteken az elsé években rendszerint fészkel. Jelentds rész-
ben a legeltetéses ¢l6hely-kezelésnek kdszonhetd, hogy a hazai golyatdcs-allomany emelkedik, kiilondsen a man-
galicakkal és bivalyokkal megvalositott legeltetéseknek van pozitiv hatasa a faj megtelepedésére.

Kulcsszavak: invazio, 6sszetojas, ¢lohely-valtas, legeltetéses ¢lohely-kezelés, vizesélohely-kezelés
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Introduction

The five subspecies of Black-winged Stilt (Himantopus himantopus) have a vast combined
range so that this species is a truly cosmopolitan bird: the species can be found in Europe,
Asia, Africa, Australia as well as in North and South America, however, several studies con-
sider two to five distinct species based on recent splits from the nominate race of the Black-
winged Stilt (Olah 2008, del Hoyo & Collar 2014). In spite of the highly complex taxonomy
of the species, five subspecies are accepted worldwide. The nominate race H. h. himantopus
is distributed in Europe, Africa and the majority of Asia: while its westernmost range within
Europe is found in France and the Iberian Peninsula, the southern breeding areas are locat-
ed in sub-Saharan Africa and Madagascar; furthermore, breeders of this subspecies can be
found also east to Central Asia and the central part of northern China, in the Indian subconti-
nent, Sri Lanka, Indochina and Taiwan (del Hoyo & Collar 2014). Northern populations are
migratory, while other populations are dispersive or residents under warmer climatic condi-
tions (Cramp & Simmons 1983).

Black-winged Stilts feed on invertebrates, mainly aquatic insects and their larvae — in-
cluding Coleoptera, Trichoptera, Hemiptera, Odonata and Diptera — spiders, crustaceans,
molluscs, worms, amphibian tadpoles and eggs, small fish and rarely some plant materials
(Cramp & Simmons 1983).

The Black-winged Stilt is a strictly protected bird species of key conservation importance
in Hungary since 1982 (Bankovics 1984). Similarly to Pied Avocet (Recurvirostra avoset-
ta) and Kentish Plover (Charadrius alexandrinus), the Black-winged Stilt is considered as a
characteristic breeding bird of the unique soda pans of the Carpathian Basin (Boros & Ecse-
di 2013).
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The Black-winged Stilt was the bird of the year in Hungary in 2019, which provides us an
exceptional opportunity to summarize our knowledge on this species in Hungary and to em-
phasize the future research and conservation priorities.

Breeding population in Hungary

Only limited information is available on the breeding number of Black-winged Stilts in
Hungary before the 1970s (Cramp & Simmons 1983, Olah et al. 2003). Chernel (1899) de-
scribed this species as a bird with a declining population in Hungary at the end of the 19"
century due to human-induced drainage of wetlands. Molnar (1986) described four large
breeding areas of Black-winged Stilt in Hungary until the middle of 1980s: 1.) the area of
Lake Fert6 (Neusiedler See) and Hansag, 2.) the area of Lake Balaton and Lake Velence, 3.)
the area between the river Danube and the River Tisza, 4.) and finally, the area between the
river Kords and the river Maros. Beside Kentish Plover and Pied Avocet, the Black-winged
Stilt was usually mentioned as one of the character species of the nesting bird communities
on soda pans in Hungary before the 1980s (Bankovics 1983).

During the 1980s, 20-30 breeding pairs of Black-winged Stilt were estimated in Hun-
gary (Bankovics 1984, Bankovics et al. 1990), and this population size was the lowest for
the Hungarian breeding population (Oléh et al. 2003). The cause of decline until the 1980s
were thought to be complex: 1.) drainage of natural lakes and marshes by intensive canalisa-
tion, 2.) decline of ground-water level due to general canalisation and arid years during the
1980s, 3.) the establishment of fishponds on breeding areas of the species and 4.) egg col-
lecting until the early 1970s (Molnar 1986, Olah et al. 2003, Olah 2014, Pereszlényi et al.
2019). Former soda pans of Homokhatsag at Bocsa (e.g. Szappanos-szék), Bugac (e.g. Sze-
kercés-szék) and Fiilophaza (e.g. Kondor-to, Hattyli-szék) were regular breeding areas for
Black-winged Stilts when supplied with sufficient quantities of water. However, as soon as
those lakes lost their water supply most waterbirds — including Black-winged Stilts — desert-
ed them by the end of 1980s and breeding was no longer observed there (Bankovics 1979,
Molnar 1986, Maté & Pigniczki 2015, Pereszlényi et al. 2019).

The recovery of the Hungarian Black-winged Stilt population started from the mid-1980s
and it became obvious by the 1990s, due to the significant habitat shift of the species: they
moved from natural wetlands to artificial habitats (Molnar 1986, Boros 1998, Olah et al.
2003, Olah 2014). The Hungarian population was estimated at approximately 100—-150 pairs
during the 1990s (Boros 1998, Nagy 1998). Due to this habitat shift, the Black-winged Stilts
started to breed in effluent pools for pigs (Molnar 1986, Bod 1993, 1994, Kotyman 1996),
settling pools at sugar beet factories (Ecsedi 1994), fishponds (Berdd 1994, Nagy 1994,
Pigniczki 2001), old clay-pits (Kotyman 1996), paddyfields (Olah 1996), artificially flood-
ed areas and artificial islands of habitat restoration areas (Boros & Pigniczki 2001, 2013).
A sizeable part (57-93 pairs) of the Hungarian population bred at effluent pools for pigs near
Szentes in 1990-1994 (Bod 1994). Approximately 75-85% of the Hungarian population
bred on effluent pools for pigs and settling pools at sugar beet factories in the first half of the
1990s (Olah et al. 2003). Similarly, the Black-winged Stilt became a more regular breeder
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in Transdanubia by the 1990s (Nagy 1998). No general estimation is available for the whole
of Hungary, but it was clear that there were more breeding Black-winged Stilts in 1999 than
in the previous years (Olah et al. 2003).

A large influx of Black-winged Stilts was observed in 2000 in Hungary, probably due to
the extreme extension of flooded areas in the Great Hungarian Plain: 871 breeding pairs
were reported, and the Hungarian breeding population was estimated at 940-960 pairs in
that year (Olah et al. 2003). Interestingly, it was found that the majority (51.0%) of Black-
winged Stilts bred again on soda pans, while the breeding population at effluent pools for
pigs and settling pools at sugar beet factories was less important, as only 11.3% of the breed-
ing pairs were found in such habitats in 2000. A substantial part of the population bred in
flooded areas (17.8%) and flooded agricultural lands (16.3%), while only a small part of
the population bred in old clay-pits (3.3%) and paddyfields (0.3%) (Oléh et al. 2003). The
breeding population of Black-winged Stilts increased quite suddenly in 1999 and 2000. This
population growth could not be explained by a mere increase of the Hungarian (or even the
Pannonian) local population estimated during the second half of the 1990s. Additionally,
several colour-marked individuals were observed in 1999 and 2000, indicating that one in-
dividual came from Portugal and two from France (Olah et al. 2003).

As no systematic survey was conducted on the entire Hungarian population of Black-
winged Stilts after 2000, the range of estimations show a high variance (depending on

Figure 1. Distribution of Black-winged Stilt in Hungary based on the surveys of national park directo-
rates between 2015 and 2017 in ETRS grids

1.dbra A gdlyatdcs elterjedési térképe Magyarorszagon 2015-2017 koz6tt a nemzeti park igazga-
toésagok felmérései alapjan, ETRS-héalézaton bemutatva
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authors, 180-950 or 200—1000 pairs) for the breeding populations found during the 2000s
and 2010s, noting that there were fewer breeding pairs during the arid years, in contrast to
the wet years (Bankovics 2008, Olah 2014). The staff of Hungarian national park directo-
rates and the members of Hortobagy Environmental Association provided good quality da-
ta on the Hungarian breeding population: they reported 628 pairs in 2015, 515 pairs in 2016
and 553 pairs in 2017; based on those records, the total Hungarian population was estimat-
ed at 550-680 breeding pairs during 2015-2017. Stilts breed mainly on the Great Hungari-
an Plain, but they occupied habitats in Transdanubia, too (Figure 1). Breeding Black-winged
Stilts were found in a new artificial habitat type, namely in the gravel pits at Acs in 2017 (un-
published data, database of Ministry of Agriculture).

The density (number of breeding pairs/area in hectares of suitable habitat) of breeding
pairs of Black-winged Stilts was studied in the soda pans and fishponds of Kiskunsag: 13
pairs were observed at Kelemen-sz¢k in 1994, which meant 0.085 pairs/ha density (Boros
1994, Pigniczki 2001). Stilts did not breed at Kelemen-szék in 1995 (density: 0.0 pairs/ha),
because that year was dry (Pigniczki 2001). Pigniczki (2001) estimated the density of breed-
ing Black-winged Stilts at 1.146 pairs/ha in 1999 in a fishpond at Akaszt6 (55 pairs), 0.389
pairs/ha in Kelemen-szék (90 pairs), 0.133 pairs/ha in Fehér-szék (7 pairs) and 0.246 pairs/
ha in Zab-sz¢k (32 pairs) in 2000 (Pigniczki 2001).

Breeding biology in Hungary

Most Black-winged Stilts start to form pairs from the second half of April, and generally
had full clutches in Hungary between 29 April and 30 June, based on data available from
egg collections (Haraszthy 2019a). Field observations indicate that some pairs may start to
incubate their eggs even earlier [e.g. one pair incubated eggs on 22 April 2010 and another
pair on 24 April 2014 at Pusztaszer and two pairs on 14 April 2005 at Kistelek (T. Nagy un-
published data)]. These data indicate that breeding starts earlier nowadays than it did sever-
al decades ago (Haraszthy 2019a).

Black-winged Stilts may build nests using plant materials or only scrape nests into the
soil. If their nests are built in shallow water, they are able to mitigate the effect of rising
water levels by raising their nests even higher above water levels. They breed colonially in
most cases, often together with other species like Pied Avocet, Kentish Plover, Northern
Lapwing (Vanellus vanellus), and occasionally they join other species, such as Black-tailed
Godwit (Limosa limosa), Common Redshank (7ringa totanus), Little Ringed Plover (Cha-
radrius dubius), Black-headed Gull (Chroicocephalus ridibundus) and Common Tern (Ster-
na hirundo) (Haraszthy 2019a, Cs. Pigniczki unpublished data).

Black-winged Stilts lay 3-5 eggs, averaging four eggs most frequently. Nests includ-
ing less than three eggs are probably incomplete or robbed, while nests with more than
five eggs are most likely joint clutches of at least two females (Cramp & Simmons 1983,
Snow & Perrins 1998). Clutches collected in Hungary during 18961971 contained 8x3,
62x4, 3x5, 3x7 and 1x8 eggs (Pereszlényi et al. 2019, L. Haraszthy pers. com.) (Figure
2). Joint clutches were found occasionally during the 1990s: 6x7 eggs were reported from
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Figure 2. Comparison of clutch sizes of Black-winged Stilts found in egg collections and collected
until 1971 (grey) (Pereszlényi et al. 2019), observed during the influx in 2000 (striped) (Olah
et al. 2003) and observed in 2008 (black) (Haraszthy 2019b). The number of joint clutches
with more than five eggs was the highest during 2000 among the three periods

2.dbra Golyatocsok fészekalj-méretének Osszehasonlitdsa 1971 el6tt, tojasgyUjteményekben
fellelhetd fészkek alapjan (szlirke) (Pereszlényi et al. 2019), a fészkelési invazié alatt 2000-
ben (savozott) (Oldh et al. 2003) és 2008-ban (fekete) (Haraszthy 2019b). 2000-ben az
Osszetojasos, 6tnél tobb tojast tartalmazo fészkek ardanya magasabb volt, mint a masik két
vizsgalt idészakban

different locations of the Great Hungarian Plain (Berdo 1994, Bod 1994, Ecsedi 1994,
Olah et al. 2003). Interestingly, several joint clutches were detected in the Great Hungar-
ian Plain, during the influx of Black-winged Stilts in 2000: in the case of the four stud-
ied colonies 5x1, 2x2, 2x3, 27x4, 6x5, 8x6, 20x7, 7x8 and 3x9 eggs were reported from
nests (Olah et al. 2003) (Figure 2). Therefore, while there were only four joint clutches
with more than five eggs (5.2%) among 77 collected nests during 1896-1971, there were
at least 38 joint clutches with more than five eggs (52.1%) among 73 nests (not calculat-
ing with clutches with one or two eggs/nest) in 2000. In this case, there were significantly
more joint clutches with more than five eggs during the influx in 2000 than during the peri-
od 1896-1971 (chi-square test: y*=40.817, df = 1, p <0.0001). Haraszthy (2019b) report-
ed nests of Black-winged Stilts built in the marsh of Dinnyés-Fertd in 2008 with the fol-
lowing clutch sizes: 3x1, 7x2, 11x3, 16x4, 6x5, 2x6, 1x7, 2x8 eggs (Figure 2), amounting
to a proportion of 13.2% (N =5 out of 38; nests with one or two eggs/nest excluded) of the
nests had joint clutches with more than five eggs. Nests with five eggs were documented in
this study as joint clutches due to two different groups of eggs in the same clutch (Harasz-
thy 2019b). Statistically, there were significantly more joint clutches with more than five
eggs in the studied colonies during the large influx in 2000 than in 2008 (chi-square test:
=15.932, df =1, p <0.0001). There was no significant difference between the number of
normal nests and joint clutches with more than five eggs if we compared nests documented
in 1896-1971 and 2008 (chi-square test: x> =2.2366, df = 1, p=0.135). Indeed, a Japanese
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study suggests that joint clutches of Black-winged Stilts may occur, when the population
is female biased, and females are not able to find single males, therefore unpaired females
are also able to breed, if they form bigamous trios including a male and another female and
have 1.) a joint clutch or 2.) two simultaneous nests or 3.) several nests successively (Kita-
gawa 2009, 2011). Haraszthy (2019a, 2019b) treated joint clutches in Hungary as a re-
sult of intraspecific nest parasitism. Unfortunately, no data is available on the sex ratio of
Black-winged Stilts in Hungary during the influx in 2000, and neither on the exact parental
behaviour in case of joint clutches during incubation (including the number of parents in-
cubating a particular joint clutch), therefore, more fieldwork is needed to analyse the role
of joint clutches in Hungary. Our results indicate that during the influx of Black-winged
Stilts, the number of joint clutches was extremely high (Haraszthy 2019a).

The chicks are precocial (Cramp & Simmons 1983). Bod (1992, 1993) estimated the fledg-
ing success at 3.0 and 3.6 fledged juveniles/pairs in two colonies in 1990 and 2.1 fledged ju-
veniles/pairs in 1992 on effluent pools for pigs at Szentes.

Dispersal and migration

Field observations

The Black-winged Stilts arrived back to Hungary approximately on 7-8 April at the end
of the 19" century (Chernel 1899). Stilts returned during the first half of April during the
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Figure 3. Arrival date of Black-winged Stilts to Hungary between 2005 and 2019 (based on data
available from http://map.mme.hu and www.birding.hu)

3.dbra Golyatdcsok érkezése Magyarorszagon 2005 és 2019 kozott (http://map.mme.hu és www.
birding.hu adatbazisok adatai alapjan)
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1980s (Bankovics 1984, Bankovics ef al. 1990). During the late 1990s and 2000s, the Black-
winged Stilts arrived back to Hungary between the end of March and the beginning of April
(Oléh et al. 2003, Bankovics 2008). The first Black-winged Stilts arrived back to Hunga-
ry between 5 March and 20-March during the period between 2005 and 2019 (Figure 3)
(www.birding.hu, http://map.mme.hu). The median day of first arrival was 74 Julian day
(15 March), and the mean and standard deviance of first arrival was found to be 72.1 (13
March) + 4.5 Julian day. From this it can be inferred that Black-winged Stilts arrived back
to Hungary a month earlier by 2010s than during the 1980s. Earlier arrivals could be the re-
sult of climate change in the Hortobagy area (Végvari et al. 2010). We did not detect a shift
in the case of arrival dates of stilts to Hungary between 2005 and 2019 (linear regression: b
>0.001, df =13, p=0.9999).

The Black-winged Stilts tend to form large flocks in July and early August, during
post-breeding or post-fledging dispersal periods. Large flocks with more than 200 individu-
als became increasingly regular in Hungary from 1999. The first larger flock was document-
ed in Hungary during the 1990s on the Boddi-szék (near Dunatetétlen): it contained 218
individuals on 16 July 1999 (Pigniczki 1999). The largest flock observed in Kiskunsag con-
tained 251 individuals: this flock was observed at Partos-szék (near Fiilopszallas) on 9 July
2000, but only 119 stilts were seen on 15 July 2000 (Cs. Pigniczki unpublished data). The
settling pools at a sugar beet factory at Kaba held 237 Black-winged Stilts on 18 July 2004
(J. Olah in www.birding.hu). The largest flocks ever documented in Hungary were observed
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Figure 4. Departure date of Black-winged Stilts from Hungary between 2005 and 2018 (based on
data available from http://map.mme.hu and www.birding.hu). The last observation of the
season 2015 happened on 4 January 2016, that date was treated as 369 Julian day

4.dbra Golyatocsok utolsé megfigyelése Magyarorszagon 2005 és 2018 kozott (http://map.mme.
hu és www.birding.hu adatbazisok adatai alapjan). A 2015-6s szezon utolsé megfigyelése
2016. janudr 4-én tortént, ezt a 369-es julidn napként kezeltiik
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Table 1. First and last observation dates of

- S Yare ; Season First data Last data

Black-winged Stilt individuals in

Hungary between 2005 and 2019 2005 15 March 2 November

(based on data available from 2006 17 March 14 October

E‘th.://mhap).mme.hu and  www. 2007 5 March 22 September

irding.hu).
* The last observation of the 2015 sea- 2008 11 March 4 November
son occurred on 4 January 2016. 2009 15 March 11 October
1. tdbldzat Golyatdcsok legkorabbi és leg-

késdbbi adatai a 2005-2019-bl 2010 | 15 March 3 October

(http://map.mme.hu és www.bir- 2011 12 March 10 December

ding.hu adatbdzisok adatai alap- 2012 16 March 27 August

jan).

*A 2015-0s szezon utolsé adata 2016. ja- 2013 > March 12 September

nudr 4-én kertilt megfigyelésre 2014 9 March 17 December
2015 20 March 4 January 2016*
2016 17 March 22 October
2017 15 March 2 December
2018 10 March 22 September
2019 11 March not available

on the 95 ha large habitat complex of Vesszés-szék and Hatvani-csatak (near Pusztaszer):
470 Black-winged Stilts were counted on 26 July and 6 August 2015, 380 individuals on 12
July 2016, and 417 on 21 July 2018 (T. Nagy unpublished data). Sarkany-t6 (near Sarkeresz-
tur) is also an important soda pan for Black-winged Stilts, where 370 individuals were seen
on 26 July 2013 and 268 birds on 4 July 2018 (N. Kovacs in www.birding.hu).
Black-winged Stilts may appear in unusual habitats during their movements. For instance,
a group of maximum six individuals fed on the Csukds-ér, a nine-meter wide sewage-water
ditch next to the town of Kecskemét in 2018 and in 2019 (Cs. Pigniczki unpublished data).
The last Black-winged Stilts left Hungary by the beginning of September during the
1980s (Bankovics 1984, Bankovics ef al. 1990). Most Black-winged Stilts leave Hungary
during August, however, a few individuals stay in Hungary and they start their autumn mi-
gration in September, and the last ones were observed in October and rarely even in Novem-
ber and December in Hungary during the 1990s and the first years of the 2000s (Nagy 1992,
Olah et al. 2003, Bankovics 2008). Interestingly, 2 individuals were observed on 21 Decem-
ber 1990 (Nagy 1992). The last Black-winged Stilts were observed in Hungary between 27
August and 4 January during the period between 2005 and 2018 (Figure 4) (www.birding.
hu, http://map.mme.hu). The median value of the last observation in Hungary was 291.5 Ju-
lian day (19 October). The mean and standard deviance of the last observation was 298.8 +
39.0 Julian day (26 October). Currently, the last Black-winged Stilts leave Hungary one and
a half to three months later than during the 1980s, with a substantial inter-annual variance.
We found that the departure date of stilts changed, they left Hungary later by the end of the
period between 2005 and 2018, but it was not significant statistically (linear regression: b =
1.919, df = 12, p = 0.4804).
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Observations of individuals marked in Hungary

345 Black-winged Stilts were marked in Hungary between 1951 and 2018, 285 (82.6%) of
them were captured as chicks. Colour marking of the species started in 2015 in Hungary,
which resulted in 46 (13.3%) colour-ringed individuals between 2015 and 2018.

Some information is available on the dispersal (Figure 5) and the migration (Figure 6)
strategies of Black-winged Stilts due to colour-ringing. An individual marked at Kis-rét at
Szabadszallas in the Kiskunsag on 3 June 2015 was observed 54 days later at the Austri-
an part of Lake Fert6 (Neusiedler See), 209 km away from its natal area. Another individ-
ual captured at Sos-t6 at Bacsalmdas on 6 July 2016 was seen 36 days later at Sarkany-t6 at
Sarkeresztlir, which covered a distance of 116 km. An adult female captured at Seregélyes,
in the vicinity of Lake Velence on 2 July 2018 moved 143 km and was observed between
26 July and 10 August 2018 at the Hungarian part of Lake Fert6 (Neusiedler See). These
ring readings indicate that both juvenile and adult Black-winged Stilts can cover larger dis-
tances, while they move from one wetland to another in the Carpathian Basin, during their
post-fledging or post-breeding dispersal. On the other hand, a chick captured on 11 July
2017 used the same location around Lake Fertd (Neusiedler See) for a long period, and was
observed there eleven times until 3 September 2017. This example suggests that individuals
can stick to a suitable site for a long time.

Only one record is known from autumn migration of Black-winged Stilts: a colour-ringed
juvenile marked as a chick at Mocsa (Hungary) was observed at Sentina in Italy on 24 Au-
gust 2018. Another individual captured as juvenile (likely to have hatched in the Carpathian

Figure 5. Dispersal of Black-winged Stilts in the Carpathian Basin based on birds marked in Hungary.
Circles indicate the location of captures, while triangles show the location of observations

5.dbra Golyatocsok diszperzidja a Karpat-medencében a magyar gy(rlis madarak megfigyelési
adatai alapjan. A korok a befogas, a hdromszdgek a megfigyelés helyét jelolik
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Figure 6. Migration of Black-winged Stilts related to Hungary. Circles indicate the location of captures,
while triangles show the location of observations. Movement of stilts captured in Hungary
are indicated by continuous lines, while interrupted lines show the movement of birds
marked abroad

6.dbra Golyatocsok magyar vonatkozasu vonulasi adatai. A kérok a befogas, a haromszogek a
megfigyelés helyét jelolik. A Magyarorszagon gyUr(izétt madarak elmozduldsat folytonos
vonal, a kiilfoldon gy(r(izottekét szaggatott vonal mutatja

Basin) was observed at Crema in Italy on 26 March 2010 during spring migration (Figure
6). These two records are very limited but suggest that Black-winged Stilts may move south-
west from Hungary to their wintering areas. It seems that telemetry-based studies and col-
our-marking projects are needed to identify the key wintering areas and migration routes of
this species. We suppose that at least a part of Black-winged Stilts hatched in Hungary fol-
low similar migration routes as individuals hatched in Italy: three birds with Italian origin
crossed the Sahara and moved to Mali to winter there (Spina & Volponi 2008).

Observations of individuals marked abroad

Ring readings of colour-ringed Black-winged Stilts marked abroad indicate connection be-
tween the Carpathian Basin and southwestern Europe: two ringed as chicks in France, one
captured as chick in Portugal, one marked as adult in Spain and finally seven individuals —
two captured as adults and five as chicks — from Italy were observed in Hungary.
Black-winged Stilts captured in Italy in late March and early April as adults could be indi-
viduals returning to the Carpathian Basin in their spring migration (Figure 6). One of those
birds was captured in Italy in 2010 and was observed in Hungary in 2016 and 2019 as well,
and we suppose that it was an individual breeding around Mezékovesd and Mezdszemere.
The adult bird trapped in Spain in May 1993 was most likely a local breeder there, and a year
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Figure 7. Origin of Black-winged Stilts captured as chick outside Hungary and observed later in
Hungary during breeding period. Circles indicate the location of captures, while triangles
show the location of observations

7.dbra Golyatocsok szarmazasi helye, melyeket kulféldon, fiokaként fogtak be és Magyarorszagon
koltésiidében figyeltek meg. A korok a befogas, a haromszdgek a megfigyelés helyét jelolik

later was observed in Hungary on 28 July 1994 during post-breeding dispersal, however, it
is not known where that individual bred (Figure 6).

We know the natal area of eight Black-winged Stilts marked abroad, all of which were ob-
served in Hungary during breeding season (between 24 April and 16 July) (Figure 7). Inter-
estingly, two individuals hatched abroad were identified in Hungary during the first influx in
1999 and another one during the large influx in 2000. Therefore, the ring recoveries proved
that not only the local individuals, but also some Southwest and West European stilts start-
ed to breed in Hungary, and provided strong evidence for the origin of birds when the Hun-
garian breeding population increased suddenly. Similar connections were found and a simi-
lar influx was observed in the case of Pied Avocets, a close relative of stilts during extremely
wet years: three avocets, including one hatched in Italy and two hatched in Spain, bred lat-
er in Hungary (Boros & Lengyel 2009).

Black-winged Stilts with foreign natal area were observed at Hortobagy, Szentes, Gatér,
Pusztaszer, Fiilopszallas (2 individuals) and Sarrod during breeding season. The largest dis-
tance between the natal area and Hungary was 2507 km (Vaia, Portugal — Gatér, Hungary).
The mean distance (+ s.d.) between natal areas and supposed breeding sites was 1163.4 +
634.2 km, while the median distance was 978 km.

A bird hatched in Portugal was observed at Lake Fehér at Gatér with chicks on 7 July
1999, and four years later that bird was observed on a nest at Kula in Serbia on 17 May 2003.
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This is an indication that this individual became a breeder of the Carpathian Basin (Figure
7). A bird with Italian origin marked in 2006 was observed on 13 August 2010 at Paprad,
Hungary, and a year later it was seen at Kelemen-szék at Fiilopszallas, Hungary on 20 June
2011, as a potential breeder (Figure 7). There is an example for breeding dispersal: a bird
hatched in the Atlantic area of France in 1992 nested two years later 19 km away from her
natal area but she was observed three times in the Hungarian part of Lake Fert6 (Neusiedler
See) at Sarrod between 24 April and 31 May 1999 (Figure 7).

Conservation in Hungary

The population of Black-winged Stilts in Hungary largely depends on water conditions in its
habitat, therefore, dry years and human-induced drainage of natural habitats could prevent
many pairs from breeding in Hungary.

Black-winged Stilts and other shorebirds may start to breed on drained fishponds or oth-
er drained artificial wetlands. In these cases, it is necessary to provide enough time for these
birds to incubate the eggs and lead their chicks away before refilling the fishponds (Mol-
nar 2019).

Loss of breeding sites due to overgrowth with marsh vegetation on the shoreline and in the
water-course of lakes and the growth of trees, especially Eleagnus angustifolia on breeding
islands and in the vicinity of soda pans prevent the breeding of shorebirds (Ecsedi & Boros
2013).

Eggs and chicks are threatened by predators: several species of predators were document-
ed and observed regularly in the colonies of Black-winged Stilts in Hungary while the pred-
ators were looking for eggs and chicks, like Western Marsh Harriers (Circus aeruginosus),
Caspian Gulls (Larus cachinnans), Hooded Crows (Corvus cornix), Rooks (Corvus frugi-
legus), Magpies (Pica pica), Red Foxes (Vulpes vulpes), Golden Jackals (Canis aureus),
Dogs (Canis lupus familiaris), Badgers (Meles meles) and Wild Boars (Sus scrofa) (Ecsedi
& Boros 2013, Cs. Biro pers. com., Cs. Pigniczki unpublished data). It was observed on the
habitat restoration area of Lake Kolon at Izsak, that a swimming chick of Black-winged Stilt
was preyed on by a Northern Pike (Esox lucius) (Cs. Bird pers. com.).

Habitat management

Black-winged Stilts use a wide variety of wetlands with shallow water, both for breeding
and foraging.

Breeding islands created for waterbirds during habitat restorations were often occupied
by Black-winged Stilts during the first years after the interventions. For example, a pair of
Black-winged Stilts together with 35 pairs of Pied Avocets bred on the island of Fehér-szék
at Flilopszallas in 1999, in the second year followed by works on that area (Boros & Pignicz-
ki 2001, 2013, Pigniczki 2001).

Lake Kolon is a large peat bog area with a huge reedbed. Open water surfaces were cre-
ated in the reedbed, and an island was built from soil by the autumn of 2011. There was a
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breeding pair of Black-winged Stilts in 2012, eleven pairs in 2013, four pairs in 2014 but no
pair during the following years (Cs. Bird pers. com.). Generally, Black-winged Stilts occu-
py islands during the first years after the earthworks of habitat restorations.

Grazing of livestock (e.g. Hungarian Grey Cattle, Hungarian Flecked Cattle, Water Buf-
falo, Mangalica ‘Woolly’ Pig, Racka Sheep, Goat, Donkey and Horse, etc.) on Hungarian
wetlands is a very important tool to control marsh vegetation and to create suitable breeding
and foraging areas for many species of waterbirds, including Black-winged Stilts (Ecsedi &
Boros 2013, Pigniczki et al. 2013).

Habitat management in Pusztaszer Landscape Protection Area is an example of the im-
portant role that grazing by Water Buffalos can play in removing reedbeds and thus creat-
ing lakes with open water for breeding shorebirds. The Vesszds-sz¢ék at Pusztaszer was used
as a domestic duck and goose farm for a long time, and that soda pan was overgrown by
marsh vegetation, therefore, Vessz0s-sz€k was not suitable for breeding shorebirds anymore
(Tajti 2013). The grazing of the first twelve buffalos started on a 60 ha area of Vesszds-szék
in 2004 (0.2 grazing animal/ha), and the number of buffalos increased to 41 individuals by
2006. A spectacular habitat change took place in Vesszds-szék and Hatvani-csatak from
2007, when 110, and later 130 buffalos grazed on a 120 ha area. Due to this grazing manage-
ment, the density of marsh vegetation became scarce and finally disappeared from the area
by the end of 2009, when buffalos grazed on a 160 ha area, including the marsh of Biidos-
szék. However, Typha latifolia reappeared in the Vesszés-szék in 2010 due to extreme-
ly wet conditions, but 150 individuals of grazing buffalos were able to control the vegeta-
tion. The open water surface of Vesszds-sz€k and Hatvani-csatak was stable between 2011
and 2019, due to the grazing of 120-160 buffalos and the marsh of Biidds-sz¢k started to
be opened. Black-winged Stilts occupied the opened habitat and 19 pairs started to breed in
2006, and their number increased from zero in 2005 to 20.5 £ 17.0 pairs (mean + SD) in the
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Figure 8. Breeding population of Black-winged Stilts in Vessz6s-szék and Hatvani-csatak at Pusztaszer,
during grazing of Water Buffalos

8.dbra A golyatocs alloményanak alakuldsa a pusztaszeri Vessz&s-széken és Hatvani-csatakban,
bivalylegeltetés mellett



Cs. Pigniczki, T. Nagy, J. Olah, G. G. Nagy, Zs. Karcza & A. Schmidt 15

following years; 0—50 breeding pairs (Figure §), depending on the winter precipitation of
the particular year (Tajti 2013, T. Nagy unpublished data). Vesszds-szék and Hatvani-csatak
are important for Black-winged Stilts during post-breeding/post-fledging dispersal as well
with a maximum of 470 individuals on the study area (T. Nagy unpublished data). Buffa-
los started to graze in the marsh of Biidos-sz¢ék at Pusztaszer in 2009, and the first breeding
of Black-winged Stilts in that area was documented a year later there (T. Nagy unpublished
data). Habitat management with a similar grazing method of buffalos was implemented at
Lake Nagy-Sz¢éksos at Morahalom, its result was a maximum of 28 breeding pairs of Black-
winged Stilts in the area (Krnacs 2013, Gy. Krnacs pers. com.). Cattle are also able to cre-
ate similar areas for shorebirds: 55 breeding pairs of stilts bred at Baba-szék at Dunatetétlen
in 2018 (S. Kovacs pers. com.).

Another example indicates the importance of Mangalica ‘“Woolly’ Pigs for shorebird hab-
itat management in the Hortobagy area. The Nagy-Vokonya wetland was a degraded part
of the Hortobagy National Park, where the original steppe habitat was destroyed by the cre-
ation of a rice field system in the 1950s. That area was also used later for domestic goose
farming during the 1980s. The Hortobagy Environmental Association carried out a Life
Project in the area (LIFENATO02/H/8638). In the frame of the project, a total of 100 km of
paddyfield dykes was eliminated, and due to this activity, several temporary spring wet-
lands were created in the steppe habitat. Furthermore, a 200 ha semi-permanent wetland
was formed and an ecologically high level of grazing was introduced to the area employ-
ing mixed livestock. The livestock included Hungarian Grey Cattle, Mangalica ‘Woolly’
Pig, Racka Sheep and Donkey (Pigniczki et al. 2013). Throughout the project, a minimum
of 0.8 grazing animal unit/ha grazing level was introduced. If the grazing effect of an adult
cattle or buffalo means 1.0 grazing animal unit, then compared to that value the rate of graz-
ing effect of a sheep or goat is 0.15, in the case of a pig is 0.3—0.5 and in the case of a don-
key is 0.6 (Borza et al. 2017). Some years after the project, the grazing density was raised
to 1.2 grazing animal unit/ha. The original base survey for breeding shorebirds revealed al-
most no breeding shorebirds in the area before the project. This changed significantly after
the project especially for Lapwing, Common Redshank and Black-tailed Godwit, moreover,
Black-winged Stilt, Pied Avocet and Common Snipe (Gallinago gallinago) became regular
breeding shorebirds in Nagy-Vokonya. As soon as the 200 ha wetland was flooded for the
first time in 2004, immediately 7 pairs of Black-winged Stilts bred in the area. Stilts were the
first species that colonized that area, although the Hortobagy population was small in those
years. In the following years, an increasing number of stilts was seen foraging in the area.
Stilts only became regular breeders after 2010 with a peak of 72 pairs in 2013 (Figure 9). It
was found that an ecologically high level of grazing was essential to maintain the right bal-
ance of open water surface, short grass, and muddy or open-soiled habitat. Anything above
0.8 grazing animal unit/ha was beneficial for shorebirds. In the case of Nagy-Vokonya Man-
galica “Woolly’ Pigs were used for entering and feeding in deeper water.

The impact of grazing in landscape-scale on the breeding population of Black-winged
Stilts can be followed in the example of the Hortobagy. Generally, the Hortobagy had an
insignificant breeding population of Black-winged Stilts until 1999, and the first impor-
tant year in the case of the Hortobagy population of this species was noted in 1999 with 30
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Figure 9. Breeding population of Black-winged Stilts in Nagy-Vékonya at Hortobagy during grazing
of Mangalica ‘Woolly’ Pigs

9.dbra A gdlyatdcs allomanyanak alakuldsa a hortobagyi Nagy-Vokonyan, a mangalicatartas
mellett

pairs (Borza et al. 2017), but with no documented breeding attempt during the large influx
in 2000 (Olah et al. 2003). The majority of habitat recreation and rehabilitations occurred in
the late 1990s and the early 2000s and by 2010 there were several suitable breeding habitats
for the species where both ecologically high level of grazing and suitable water cover were
maintained. The number of breeding pairs of Black-winged Stilts reached a hundred pairs
during the 2010s in Hortobagy (Borza et al. 2017). This increase of the species was the re-
sult of changing habitat due to intensive grazing activity in the Hortobagy: grazing livestock
opened shallow lakes covered by vegetation, mainly by Phragmites australis, Typha latifo-
lia, and Bolboschoenus maritimus, and created wetlands with open water surfaces, which
are important not only for Black-winged Stilts but also for other breeding shorebirds. The
effect of grazing activity was the most spectacular on the breeding population of shorebirds

Table 2. Breeding population of Black-winged Stilts between 2009 and 2019 in the northeastern
part of Hortobagy (HEA, unpublished data)

2.tdbldzat Az Eszakkelet-Hortobagyon fészkel6 gdlyatdcsék allomanya 2009 és 2019 kézott
(Hortobéagy Természetvédelmi Egyesiilet, nem publikalt adatok)

o (=) — ~ ) < n © N ) o
o = = - = = = = - - -
=] =) =) =) =) =) =) =) =) =) =)
(o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o]

Nyarijaras & Nyiré-lapos 0 4 0 4 4 1 0 4 0| 40 0

Magdolna-puszta 1 0 0 0 0 2 1 53 4 0

Daru-Karinkd-puszta 0 0 0 0 0 0 0 2 0 0 0

Kerek-fenék 0 3 2 0 0 0 0 9 2 0

Nagy-szik 0 0 9| 16 | 16 8 0| 21 76 3

Nagy-Vékonya 0| 13 7 | 18 | 72 | 21 24 | 27 51 12 9

Total/Osszesen 1 20 18 38 92 32 25 |116 | 87 57 1
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if at least 1.5 grazing animal units of livestock were in 1 ha area (Borza ef al. 2017). Due
to intensive grazing activity on Nagy-szik, the breeding population of Black-winged Stilts
increased from 0—4 breeding pairs to 8-21 pairs, and they breed regularly in that area, and
their population is stable with some fluctuation (Ecsedi et al. 2017). The increase of the
breeding Black-winged Stilts in the Northeast Hortobagy area (Table 2) (HEA database, un-
published data) coincide with habitat restorations and increased level of grazing. Especial-
ly, those wetlands were important where either Water Buffalos or Mangalica ‘Woolly’ Pigs
were used for habitat management because both can forage on the shore and in the water as
well, where they are the best type of livestock for creating breeding habitat for shorebirds. In
the case of Black-winged Stilt, these types of livestock did not only create important mud-
flats for foraging, but also turned the vegetation more tussocky, with clusters of vegetation
interspersed with patches of water, hence perfect for the breeding stilts.
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Abstract The well-known Russian ornithologist Prof. Peter Sushkin described it as a distinct
species from Bashkortostan (Bashkiria) in 1897, a highly acclaimed discovery. However, its
breeding grounds never been discovered. Since then, there has been a long-standing debate over the taxonom-
ic position of Anser neglectus. Taxonomists have argued that Anser neglectus belongs to the group of 4. fabalis
Lath. because of its close resemblance with 4. f. fabalis.

At the beginning of the 20™ century, large numbers of the Sushkin’s goose were observed in three winter quar-
ters: on two lakes in the Republic of Bachkortostan, in the surroundings of the town of Tashkent in the Republic
Uzbekistan, and in the puszta Hortobagy in eastern Hungary. It is a pity that taxonomists did not thoroughly com-
pare the Russian and Hungarian ornithological papers concerning the former presence of Anser neglectus in these
areas, because these rich sources refer to characteristics that would cast serious doubt on the classification of Ans-
er neglectus as a subspecies, an individual variation or mutation of 4. f. fabalis.

Sushkin’s goose, though a typical Taiga Bean Goose, distinguished itself from other taxa of the Bean Goose by its
plumage, its field identification, by its specific “Gé-gé” call, the size of its bill, and by its preference for warm and dry
winter haunts. A. neglectus should therefore be considered a separate, fully distinct species, sensu Stegmann (1935)
and Stegmann in Schenk (1931/34), if we follow the established criteria in bird systematics of Tobias et al. (2010).

Between 1908 and 1911, an estimation of up to 150.000 individuals of 4. neglectus wintered in the Hortobagy
puszta. Approximate counts for both other winter quarters are not available. The last living birds were seen in
the zoological garden of Budapest in 1934. Since then, 4. f. fabalis and A. s. rossicus “Type neglectus” (i.e. A. f.
fabalis and A. s. rossicus with a color of the bill and the legs, similar to the former 4. neglectus) have been ob-
served sporadically on the breeding grounds and in the winter quarters of both taxa. However, the true A. neglec-
tus seems to be extinct. Its sudden disappearance may be related to the Tunguska event, the catastrophe in 1908
that may have caused genetic mutations. This hypothesis is considered to be the most likely, among other availa-
ble hypotheses about its extinction.

Keywords: Anser neglectus, extinction, mystery, Tunguska event, Hortobagy puszta, Republic of Bashkiria, Tashkent

Osszefoglalas A Shushkin-ludat (4nser neglectus) az orosz ornitologus, Prof. Peter Shushkin kiilonallo fajként
irta le 1897-ben Bachkortostanbol, amelyet jelent6s felfedezésnek tekinthetiink. Azonban a faj koltétertiletét so-
hasem sikeriilt megtalalni. Azota hosszas vita folyik az Anser neglectus taxondmiai helyzetérdl. A taxonomusok
allaspontja szerint az Anser neglectus az A. fabalis Lath. csoportjaba tartozik az 4. fabalishoz val6 hasonlatos-
saga alapjan.

A 20. szazad elején nagy mennyiségben figyeltek meg Shushkin-ludakat harom telel6tertileten: a Bachkortosta-
ni Koztarsasag két tavan, az Uzbég Koztarsasagban talalhaté Taskent szomszédsdgaban és a Hortobagyon. Sajnos
a taxonomusok nem vetették Ossze alaposan az Anser neglectusnak az ezen teriileteken vald korabbi megfigye-
Iéseire vonatkozo orosz és magyar cikkeket, ugyanis ezen gazdag forrasok olyan jellemzokre térnek ki, melyek
mutaciojaként valo besorolasa.

A Shushkin-lud, bar tipikus tajgai vetési lud tipust, a vetési [ad mas formaitol jol elkiiloniil tollazata, terepi
hatarozobélyegei és jellegzetes “gege” hangja, csdrmérete, illetve meleg és szaraz teleléteriiletek iranyaba muta-
to éléhely preferenciaja révén. Ennél fogva az A. neglectust 6nallo fajként kell tekinteniink Stegmann (1935) és
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Stegmann (in: Schenk 1934) meghatarozasai alapjan, ha a Tobias et al. (2010) altal megfogalmazott madarrend-
szertani kategorizalast kovetjiik.

1908 és 1911 kozott a Hortobagyon becslések szerint 150 ezer A. neglectus is telelt. A masik két teleldhely-
re vonatkozoan ebbdl az idészakbol nem ismertek allomanybecslések. A. utolso €16 példanyokat a budapesti al-
latkertben 1934-ben lattak. Azota az A. f. fabalis és az A. s. rossicus “neglectus” tipusu (azaz A. f. fabalis és A.
s. rossicus, A. neglectusra emlékeztetd 1ab- és csérszinnel) egyedeket szorvanyosan figyeltek meg mindkét taxon
fészkeld- ¢és teleldteriiletein.

A valodi A. neglectus kihaltnak tiinik. Varatlan eltinése kapcsolatba hozhat6 a Tunguszka-eseménnyel, vagyis
az 1908-ban bekovetkezett, genetikai mutdciokat eredményezd katasztrofaval. Ez a hipotézis tiinik a legvaldszi-
niibbnek a kihalast magyarazo hipotézisek koziil.

Kulcsszavak: Anser neglectus, kihalas, rejtély, Tunguszka-katasztrofa, Hortobagy, Bashkiria, Taskent

Former addresses: Institute of Hygiene and Epidemiology, Juliette Wytsman street, Brussels, Belgium, Royal
Belgian Institute of Natural Sciences, Vautier street, Brussels, Belgium

Current address: Dr. Van de Perrelei, 51B, B-2140-Borgerhout, Belgium
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Introduction

Anser fabalis sp. inhabits large parts of the Palearctic tundras and taigas in Europe and
Northern Asia: from Scandinavia in the West to the basin of the river Anadyr, Kamchatka
and Okhotsk in the East (Stepanyan 1990, 2003). The actual taxonomic classification of the
Bean Goose species-complex after IOC World Bird List Version 9.2 (Gill & Donsker 2019)
is the following:

Taiga Bean Goose Anser fabalis (Latham, 1787)

— Af. fabalis (Latham, 1787)

— A f. johanseni Delacour, 1951

— A. f. middendorffii Severtsov, 1873

Pink-footed Goose Anser brachyrhynchus Baillon, 1834

Tundra Bean Goose Anser serrirostris Gould, 1852

—A. s. rossicus Buturlin, 1933

—A. s. serrirostris Gould, 1852.

Taiga Bean Geese have a larger body size and shape, a long bill and neck, whereas Tun-
dra Bean Geese are smaller in shape and have a shorter bill and neck (a.o. Emel’yanov 2000,
Koblik ez al. 2006). This classification is not the result of research done by ornithologists but
is based on an age-old division known to indigenous people from Northern Siberia (Midden-
dorff in Buturlin 1934).

However, the morphology of the Taiga and Tundra Bean Geese does not always corre-

spond to the geographic position of their breeding sites. Earlier research (Alphéraky 1905,
Buturlin 1934, Tugarinov 1932, 1941) stated that Taiga Bean Geese can be found breed-
ing within the tundra belt. This was recently confirmed by Morozov (2016), who found A.
1. fabalis breeding in the south of the Bolzhemelskaya tundra (North-East Russian Europe)
among nesting 4. f. rossicus. Also Rozenfeld et al. (2018) recently found nests of 4. f. faba-
[is in the tundra belt of the Yamal Peninsula (North-West Siberia) with a density of 0.01 till
0.04 breeding pairs per km of river length.
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From the first half of the 19" century onwards, many studies have been devoted to the tax-
onomy of the Bean Geese. The effort has proven to be a challenge due to the fact that the
Bean Geese show a large morphological variability, as well as the fact that taxonomic deci-
sions were made based on the examination of only a restricted number of individual birds.
As a result, the description of species or subspecies such as 4. carneirostris, A. curtus, A.
anadyrensis were not confirmed by later research.

During the winter of 1891/92, P. P. Sushkin observed a new goose on two lakes in Bash-
kiria (East European Russia) and identified it as a new species: Anser neglectus or Sush-
kin’s Bean Goose (later SBG) (Sushkin 1897a, 1897b). This eminent Russian scientist was
unaware at the time that the SBG would go down in history as a mysterious bird that dis-
appeared for unknown reasons off the face of the earth and of which the breeding sites re-
mained unknown. Sushkin found this specimen of the SBG in a flock of nine birds. They
belonged to the category of ‘Great Been Geese’, and could therefore not be classified as a
Pink-footed goose A. brachyrhynchus. They had a pink or flesh-coloured bill band and legs,
instead of orange-yellow.

Since then, many researchers have confirmed the existence of this new taxon. However,
the position of the SBG within the taxonomy of the Bean Geese quickly became a matter of
discussion. Numerous reviews gave very different results in the systematic position of SBG.
This goose soon gained three vernacular names in the Russian language: the Ufimski Gu-
mennik (named after Ufa, the capital of Bashkirian Republic), the Tonkoklyuvii Gumennik
(Thin Bill Bean Goose) and the Tonkonosii Gumennik (Thin Nose Bean Goose). Of these
three, the latter became the most common.

During migration time and in winter, large numbers of the SBG visited three haunts: the Hor-
tobagy puszta (East Hungary), the Republic of Bashkiria, and the surroundings of the town of
Tashkent (Republic of Uzbekistan). These observations were made at the end of the 19"— begin-
ning of the 20" century, but from 1911 onwards the SBG disappeared quickly from these haunts.

After 1945, Hungarian and Russian literature concerning SBG was not easily accessible
to ornithologists in the West. They were seldom compared with each other. Most research-
ers consulted either the Russian or the Hungarian literature, the latter often as large summa-
ries in German translation. It was rare to find a synthesis that took all sources into account.
Though Grote (1930a, 1930b, 1932), Dementieff (1936) and Johansen (1945) were all well
aware of the literature from both countries.

Furthermore, a lot of the literature concerning the SGB contained only limited references to
the earliest publications by these eminent ornithologists from the end of the 19" and the first half
of the 20" century: Buturlin (1901, 1907, 1908, 1934, 1935), Chernel (1902, 1907, 1917, 19183),
Madarasz (1899, 1900, 1909), Nagy (1907, 1924, 1934), Schenk (1929, 1930, 1930, 1934), Su-
shkin (1897a, 1905, 1938), G. and L. Szomjas (1916, 1917, 1922, 1926, 1934), Zarudniy (1888,
1910a, b) and others. Also, the papers of Alphéraky (1905, 1907), Grote (1920, 1930a, 1930b,
1934, 1932), Hartert (1921, 1932), Stegmann (1935) and Stresemann (1922, 1929, 1930, 1934),
discussing the results of these first papers, remained underrepresented in later research.

Studying the existence and former distribution of 4. neglectus is not easy for two reasons:

Firstly, early research made a distinction between the Western Taiga Bean Goose (4. f-
fabalis) and the Western Tundra Bean Goose (4. s. rossicus). Later on, this distinction was
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no longer made in a large part of the Palearctic, which made the study of 4. neglectus more
difficult (Roselaar 1977, Huyskens 1986).

Secondly, a serious confusion has occurred over the course of years between the earliest
occurrences of the ‘true’ 4. neglectus and a colour deviation found in all subspecies of 4.
fabalis sensu lato, called 4. fabalis ‘Type neglectus’ (Danilov 1930, Danilov in Dementieff
1936, Tugarinov in litt. in Grote 1934). The ‘true’ A. neglectus has for a long time been mis-
taken for this pseudo — 4. neglectus.

At this time, the fate of Anser neglectus has been shrouded in mystery. Hartert wrote in
1932 that the final word has not been spoken about A. neglectus. Schenk (1929) wrote "How
is it possible that the population of a species had decreased so catastrophically within on-
ly two decades, that only a few birds remained of the thousands of birds that used to occur
on the Hortobagy puszta?”” Also, Voous (in litt. dd. 12.03.1974) refers to the occurrence of
large numbers in Hungary. The fact that these birds were recognizable by their call is a fas-
cinating story, he wrote. The Bean Goose specialists G. Huyskens, P. Maes and others, who
were aware of the former Hungarian ornithological literature, were convinced that SBG has
been an independent taxonomic unit. Huyskens (1986) refers to the fact that thousands of
birds suddenly disappeared, as one of the most outstanding ornithological phenomena that
occurred in 20™ century Europe. Or in the words of Bauer and Glutz von Blotzheim (1968)
in their Handbuch: “the marked instability in the occurrence of A. neglctus remains an un-
solved problem. From about 1899 to 1911, this goose wintered in Hungary in very large
numbers but from the 1920s, it only appeared in small numbers”.

This paper will render a faithful account of the earlier studies by the Hungarian and Rus-
sian ornithologists about the presence and the taxonomy of the SBG, as well as an objec-
tive review of later taxonomical research. It will try to repeat historic writings of the most
eminent ornithologists from Russia, Hungary and Germany as accurately as possible. It
will try to respect and discuss the opinions of the original observers and those who pro-
cessed the systematics of 4. neglectus later, as objectively as possible. It will suggest that
SBG was an independent species and that the location of its breeding area was never iden-
tified with certainty, and that the whole large population potentially fell victim to the Tun-
guska catastrophe.

Synonyms:

Anser neglectus Sushkin, 1897

Sushkin (1897a, b), Oates (1899), Madarasz (1900), Karamzin (1901), Zhitkov & Buturlin
(1901), Menzbir (1902), Alphéraky (1905), Chernel (1918), Huyskens (1986).

Melanonyx neglectus (Sushkin)

Buturlin (1901), Alphéraky (1907), Zarudniy (1910a), Bianki 1922).

Anser fabalis neglectus (Sushkin)

Tugarinov in litt. in Grote (1934).

Melanonyx fabalis neglectus (Sushkin)

Tugarinov (1932), Sushkin (1938).

Anser fabalis fabalis (Latham, 1787)
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Dementieft (1936), Tugarinov (1941), Dement’yev & Starostinits (1952), Dement’yev &
Gladkov (1952), Dolgushin (1960), Dement’ev et al. (1967), recent authors (see later).
Anser segetum Gmelin, 1789

Bogdanov (1871).

Anser arvensis Brehm, 1831

Bogdanov (1871).

Anser rhodorhynchus Buturlin, 1901

Buturlin (1901).

Nomenclature in other languages:

Denmark: Sushkingans

France: Oie de Sushkin

Germany: Suschkingans, Dunnschniblige Saatgans, Gé-gé gans; Rotfussgans
Great Britain: Sushkin’s Bean Goose

Hungary: Gé-gé-1ud, Sushkin-lud; Suskin-lud

The Netherlands: Sushkinsgans, Sushkin’s Rietgans

Russia: Tonkonosii Gumennik, Tonkoklyuvii Gumennik, Ufimski Gumennik
Serbia and Herzegovina: Tankokljuna Guska

Material and Methods

We followed the systematic classification of the Bean Geese, proposed by Emel’yanov

(2000) and by Koblik et al. (2006), that does not comply with the IOC World Bird List v.

9.2. The following subspecies of the Bean Goose were mentioned in this study:

— The Western Taiga Bean Goose, Anser fabalis fabalis (Latham, 1787) (formerly 4. arven-
sis Brehm, 1831)

— The Siberian Taiga Bean Goose, Anser f. middendorffii Severtsov, 1873 (formerly A4. sibiri-
cus Severtsov, 1873 and Melanonyx sibiricus Alphéraky, 1904)

— The Western Tundra Bean Goose, 4. f- rossicus Buturlin, 1933 (formerly 4. segetum Gme-
lin, 1789)

— The Eastern Tundra Bean Goose, A. f. serrirostris. (For synonyms, see Alphéraky 1905)

In the chapter “Measurements” we only used data acquired from initial Russian researchers,

to exclude data who may relate to A. f- fabalis/rossicus “Type neglectus”.

Results and Discussion

Field characters of Anser neglectus

According to all the original authors A. neglectus was a typical Bean Goose which could
easily be distinguished from other Bean Geese, in hand as well as in the field (Sushkin
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Figure 1. Anser neglectus. Adult (right) and juvenile bird (left). Shot resp. on 4 March 1923 and 23
December 1928, puszta Hortobagy (Photo: L. Szomjas in J. Schenk, 1929)
1.dbra Anser neglectus. Oreg (jobbra) és fiatal madar (balra)

1897a, 1897b, Sushkin in Alphéraky
1905, Nagy 1907, Schenk 1929, 1934,
Buturlin 1934, Tugarinov 1941). She
belonged to the Taiga Group of Bean
Geese (Hartert 1932, Dementieff
1936, Tugarinov 1941, Johansen
1945, Dement’yev & Gladkov 1952,
Roselaar 1977, Mayr & Cottrell 1979,
Huyskens 1986) (Figure 1, 2).

It was a large goose, significant-
ly larger in the field than A. f. rossi-
cus, with the approximate stature of 4.
f. fabalis, and had a long neck, a nar-
row unusually slender bill (“rostro
longiore et graciliore”) (Figure 3, 4),
and the nail of the bill was more oval
shaped than in other taxa of the Bean
Goose. It had a straight lower mandi- neglectus. (Source:

. . . F. H. van den Brink,
ble, without a sign of a bump (Sushkin Ibis, 1930)
18973, 1897b, Sushkin in Alphéraky 2. dbra Anserneglectus feje

Figure 2. Head of Anser
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1905, Salvadori 1905, Stresemann 1922,
Dementieff 1936). Some birds showed a
ring of white feathering around the base
of the upper mandible and the width was
variable (e.g. Sushkin in Alphéraky 1905).
This description corresponds to that of a
typical Taiga Bean Goose.

A. neglectus, whose head, neck and
sides of the neck, as well as back and belly
had a warmer brown tone than in the oth-
er Bean Geese (Figure 1). The head could
have a reddish or a soot-coloured tone.
The feather edges of the upperparts and
the flanks also had a browner colour (Ma-
darasz 1900, Sushkin in Alphéraky 1905,
Schenk 1929, 1930, Kamner 1932, Tu-
garinov 1932, 1941, Sterbetz 1980). Ac-
cording to Tarjan (1926), the dark colours
made the SBG easily recognisable, even
when the bird was in flight. Unfortunate-
ly, this dark colour is not shown in F. W.
Frohawk’s drawing (in Alphéraky 1905).

The main characteristic, which distin-
guished this goose from all the other Bean
Geese, was the pink colour of the bare
parts, which ranged from yellow pink to
dark pink. This applied to the bill band, lo-
cated between the nail of the bill and the
nostril, as well as the legs. In the other
Bean Geese, they are yellowish to a deep
orange yellow. The width of the bill band
was quite variable. It was usually limited
to the area between the nostril and the nail
of the bill, whereas in other cases the en-
tire or almost the entire upper bill was pink
coloured. These pink colours were a con-

Figure 3. Bill of Anser neglectus (above), A. f.

3.dbra

rossicus (middle) and A. brachyrhynchus
(below). (After original drawings of P. P.
Sushkin, Ibis 1897).

Anser neglectus (felul), A. f rossicus
(kozépen) és A. brachyrhynchus (alul)
csére

sistent feature. In Budapest Zoo in the early 1930s there were three A. neglectus and about
ten 4. fabalis. They were checked regularly by reliable ornithologists, including M. Vasvari
and J. Schenk himself. They never noticed any change of the orange-yellow colour of the
bare parts in any of the A. neglectus and A. fabalis. At first sight both taxa were distinct-
ly different (Schenk 1934). Berry (1934) wrote the following about the leg colour: “when
observing a group of wild geese, and all the geese have the same leg colour, it certainly at-
taches great credibility to this field characteristic”.
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Figure 4. Two bills belonging to Anser neglectus. Slender
(above) and more curved (below). (Picture of T.
Csorgey in J. Schenk, 1929).

4.dbra Anser neglectus csére karcsu (fent) és hajlott
(alul)
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It was generally known that with-
in just a few hours, but usually some
days after death, this pink colour of
the bill band and legs turned into a
reddish colour and in a stuffed bird
or a dried skin this colour would be-
come a reddish brown (Madarasz
1900, 1909, Buturlin 1934, Nagy
1934).

We are not well informed about
the appearance of the juvenile (= first
year) plumage in the field. Sushkin
in Alphéraky (1905) makes a distinc-
tion between the plumage of young
and adult birds which is only ap-
plicable in birds examined in hand.
However, it appears from Madarasz’
writings (1909) that the young ne-
glectus could easily be recognized
among adult birds in the field.

The differences in field charac-
teristics between the SBG and oth-
er representatives of the Bean Geese
were also confirmed by anatomical
studies. Szalay (1902) conducted a
comparative anatomical study of the
glenohumeral joint in A. neglectus
and A. f. fabalis/rossicus in a series
of 34 different osteological measure-
ments. Out of these, five were more
distinct than in a comparative oste-
ological study between the gleno-
humeral joint in the Black-headed
Gull Larus ridibundus and the Com-
mon Gull L. canus. Szalay (1902)

then decided that 4. neglectus should not be considered a species but a subspecies of 4. fab-
alis. The well-known Hungarian palaeontologist K. Lambrecht (in /itt. in Schenk 1929) also
conducted research on the degree of pneumatization of the glenohumeral joint of A. neglec-
tus and found that there was a higher rate of occurrence of pneumatization in 4. f. fabalis/

rossicus than in the SBG (also see Schenk 1929).

According to Stegman (in Schenk 1934) no hybrids had been identified between 4. neg-
lectus and other representatives of the Bean Geese. However, a hybrid pair was described
in Moscow Zoo 4. neglectus x A. f. fabalis. This pair gave birth to six young, two of which
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reached maturity. The bill band and legs were orange in one bird and pink in the other (Bu-
turlin & Dement’yev 1935, Dementieff 1936). Heinroth (1929) also described hybridisation
among birds in captivity between A. fabalis and the Domestic Goose (4. a. forma domesti-
ca) of which the offspring clearly resembled A. neglectus. This statement seems rather im-
probable considering the enormous shape of the bill of the Greylag Goose 4. anser, as well
as the high prevalence of 4. neglectus in at least three important areas and their rapid disap-
pearance (see below).

Here we quote Sushkin (1897a) and Sushkin (in Alphéraky 1905), in his meetings with
the SBG in Bashkiria:

“From my hide-out, armed with a pair of binoculars, I could probably examine hundreds
of geese. Only once or twice did I see Bean Geese with orange bill bands and legs among
them, all the others were 4. neglectus, except for a few Greylag Geese, which appeared as
lost birds among the Bean Geese. These Bean Geese with flesh-coloured legs and bill bands
were well known to the local population, the Bashkirs and the Tatars. I showed them a goose
with an orange bill band and legs (4. f. rossicus), they claimed that it was a rare or unknown
goose to them. Also, the local hunters, who were familiar with the wild geese, consistently
spoke of a pink colour”.

The voice of Anser neglectus

Anser neglectus had an unusual call which could easily be distinguished from the call of the
other representatives of the genus Anser.

Nagy (1907) visited the Hortobagy puszta in April 1907 and came across not only 4. al-
bifrons, but also A. f. fabalis, A. f. rossicus and A. neglectus. At that time the Hungarian or-
nithologists had been able to distinguish both subspecies of the Bean Goose in the field
(Lakatos in Vertse 1967). Nagy described the call of 4. albifrons as “Gli gli gli” and that of
both Bean Geese as “Taddadat”. The call of 4. neglectus consisted of a very typical “Gé-
g¢” (Chernel 1907, 1917, Tarjan 1926, Csorgey 1928, Buturlin 1934, Schenk 1929, 1934,
Kamner 1932). Hence the Hungarian vernacular name of the SBG: “Gé-gé lud”. The call
of this new goose had already been in use before 1904 (Chernel 1907, 1917, Csorgey 1928,
Schenk 1929, Kamner 1932). In the Hungarian vernacular this call also sounds like “Gé-gé”
(L. Megyery, oral comm.). Sushkin (1897a) and Sushkin in Alphéraky (1905) also drew our
attention to a melodious call with a double note which was heard in Bashkiria.

This unusual voice, transcribed in the International Phonetic Alphabet (IPA) as: “ye-ye”,
was immediately recognized by hunters and non-ornithologists in Hungary, which, accord-
ing to Chernel, Tarjan and others, made the “Gé-gé” goose so well known (Chernel 1907,
1917, Tarjan 1926, Csorgey 1928, Schenk 1929, 1930). The story of Chernel (1917), who
was made aware of the presence of neglectus by their call while out in the field and could
only discover the goose later from his hiding place, is typical. Schenk (in Sterbetz 1980) ob-
served that among the other wild geese which foraged on the puszta in the company of A.
neglectus, only this goose responded to the SBG’s alarm call.

Dutch and Belgian expert field observers of wild geese (G. Huyskens, P. Maes, G.
Bulteel, J. De Ridder, W. Suetens, L. van den Bergh, H. van Deursen, H. Voet) had never
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heard such a “Gé-gé€” call made by A. f. fabalis or A. f. rossicus. In the previous centu-
ry hundreds of both taxa wintered in the southern Netherlands. Nor does this call agree
with the call made by A. f. middendorffii, which is described as deeper than that of both
western subspecies, but the syllables are identical (Parslow-Otsu 2010). The heavy call
of middendorffii, which sounds very deep and nasal to the human ear, was also confirmed
in the manuals consulted (Brazil 2009, Ay¢ et al. 2012, Robson 2015). This unique call
can also be heard on the Xeno-canto site where Anon Torimi (2015/18) reproduces sever-
al sound recordings which were sourced in the Kohoku Wild-Bird Center, Shiga Prefec-
ture (Japan).

Measurements of Anser neglectus

It is rather difficult to interpret the measurements of Bean Geese in the literature because the
consulted material did not always make a distinction between the Taiga and the Tundra types
of A. fabalis (Roselaar 1977, Huyskens 1986).

According to Buturlin (1934) 4. neglectus can most certainly be distinguished from other
taxa of the Bean Geese by the slender bill, the reduced height of the lower mandible and the
more oval-shaped nail of the bill. Table I is taken from Alphéraky’s (1905) and Buturlin’s
(1908, 1934) original data. The data give the length of the wing, tarsus and bill for four taxa
of A. fabalis: neglectus, fabalis, middendorffii and rossicus. Alphéraky gave the measure-
ments of several individual birds (n), which enabled the calculations of mean and standard
deviation (o) of each measurement. The values of n and ¢ could not be distilled from Butur-
lin’s works (1908, 1934). Based on different sources we may assume that his measurements
concerned at least 12 individual birds.

In Alphéraky’s (1905) series of measurements, the average bill length of neglectus (n =
11) was statistically shorter than that of fabalis (n = 37): 57.7 mm to 64.1 mm (t_ = 6.130,
P <0.001).

Table 1. Length of wing, tarsus and bill (in mm) in A. neglectus, A. f. fabalis, A. f. middendorffii, A. f.
rossicus according to the data of Alphéraky (1905) (= A) and Buturlin (1908, 1934) (=B)

1. tdbldzat Az A. neglectus, A.f. fabalis, A. f. middendorffii, A. f. rossicus szarny, csid és csér hossza (mm)
Alphéraky (1905) (= A) and Buturlin (1908, 1934) (=B) adatai alapjan

Taxon Source | Length wing | Length tarsus | Length bill Length bill

n/mean o

A. neglectus A. 452-485 75-79 55-63 11/57.7£2.5
B. 411-482 54-69

A. f. fabalis A. 410-490 66-73 56-71.5 37/64.1+4.4
B. 409-498 54-72

A. f. middendorffii A. 450-505 74-84 74-83 13/77.0 +4.9
B. 449-503 64-83
A. f. rossicus A. 410-450 74-76 57-63
B. 409-451 51-61
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Buturlin (1908, 1934) and Dement’yev in Buturlin & Dement’yev (1935) noted that the
much thinner bill of neglectus compared to that of the Western Taiga

Bean Goose 4. f. fabalis was due to a lower maximum height of the under mandible, if
these measurements are taken when the bill is fully shut (Figure 2, 3, 4). This height must
not exceed the value of 6.50 mm. Ideally the age groups of juvenile and adult birds should
be kept separate when carrying out this measurement.

Table 2, which was also set up using the Russian researchers’ original measurements
shows a clear difference in the height of the lower mandible between the taxa neglectus and
fabalis.

Table 2. Maximum height of the under mandible (in mm) in Sushkin’s Bean Goose (A. neglectus)
under the condition of a completely closed bill. For comparison, this dimension was also
shown for A. f. fabalis, A. f. middendorffii and A. f. rossicus

2. tdbldzat A Sushkin lud (A. neglectus) alsé allkapcsanak maximum magassaga (mm) teljesen zart

csOr esetén, 6sszehasonlitva a A. f. fabalis, A. . middendorffii és A. f. rossicus allkapcsanak

méreteivel
Author A. neglectus A. f. fabalis A. f. middendorffii A. f. rossicus
Alphéraky (1905) 6.0-6-5 7.0-8.5 9.0-12.0 7.5-11.0
5.5in ayoung
female
Buturlin (1908) adult: 5.8-6.3 6.8-8.1 84-11.4 8.4-94
juvenil: 5.6 rarely 5.8 rarely 11.9
Buturlin (1934) all ages: 5.5-6.7 6.0-8.5 8.0-9.5
Buturlin adult: 6.0-6.7 adult: 7.0-8.5 adult: 8.4-11.4 in otlgiir"l:;ifg up
in Buturlin & sometimes up to
Dement’yev (1935) 12.0 very rarely 10.5
juvenil: 5.5-6.0 | juvenil: 6.0-8.0 juvenil: from 8.0
Dementieff (1936) 5.5-7.0 7.0-10.5
mean: 6.0
Tugarinov (1941) 5.0-6.7 7.0-10.5
mean: 6.3
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The place of Anser neglectus within the systematics of A. fabalis

Overview of the assessments

Over the years, many ornithologists have studied the systematic position of Anser neglectus.
The different opinions are given in Table 3.

Table 3. An overview of the systematic position of Anser neglectus through time
3.tdbldzat Attekintés a faj rendszertani besorolasarol

Species:

Sushkin 1897a, Sushkin 1897b, Madarasz 1899, 1900, 1909, Oates 1899, Menzbir 1900, 1902, 1934,
Buturlin 1901, Zhitkov & Buturlin 1901, Karamzin 1901, Alphéraky 1905, 1907, Salvadori 1905,
Buturlin 1907, 1908, 1931/34, Chernel 1918, Hartert 1921, Stresemann 1922, 1929, 1930, 1934,
Hartert in Klein 1927, Schenk 1929, 1934, Stuart Baker 1929, Vasvari 1929, Peters 1931, Stegmann
in litt. in Schenk 1934, Buturlin in Buturlin & Dement’yev 1935, Stegmann 1935.

Subspecies:

Szalay 1902, Chernel 1902, Tugarinov 1932, Tugarinov in Hartert 1932, Tugarinov in litt.in Grote
1934, Grote 1934, Sushkin in Nagy 1934, Sushkin 1938, Niethammer 1938, Keve-Kleiner 1943,
Johansen 1945.

Species or subspecies:
Csorgey 1927-28.

No strong opinion:
Hartert 1932, K. H. Voous in litt. 12.03.1974, Roselaar 1977, Johansen 1962, Alex & Shergalin 2013.

Authors with other opinions: Opinions:

Dementieff 1936. Individual variation of A. f. fabalis

Buturlin & Dement’yev 1935, Most probably individual variation of North
Uspenski 1965 European and West Siberian forms of Anser fabalis
Arrigoni degli Oddi 1929, Tugarinov 1941, Synonym of A. f. fabalis

Dement’yev & Gladkov 1952, Mayr & Cottrell

1979.

Matvejev & Vasic¢ 1973. Synonym of Bean Goose

Hachler 1944, Johansen in litt. in Delacour 1951, | Colour phase
Delacour 1951, 1954, Johansen 1959,
Vaurie 1965, Ali & Ripley 1968

Voous et al. 1973, Bauer & Glutz von Blotzheim | Mutation
1968, Cramp & Simmons 1977.

Sangster & Oreel 1996, Ruokonen & Aarvak “Typological thinking” of former authors has
2011. been the source of a wrong classification (see
below)
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The existence of A. neglectus was no longer mentioned in several major works: Ivanov et
al. 1951, Johansen 1962, Eck 1996, Danilov et al. 1984, Ilichyov & Fomin 1988, Stepanyan
1990, 2003, del Hoyo et al. 1992, Koblik et al. 2006, Ryabitsev 2008, Johnsgard 2010, Mi-
tropol’skiy 2012, Koblik & Arkhipov 2014, Gill & Donsker 2019.

Comments on this overview

It appears from the different opinions that the systematic position of the SBG was often
modified over the years. It broadly ranged from species to subspecies and later to a denial
of the existence of this goose. The last authors, who considered 4. neglectus a species, were
noted between 1931-1935: Menzbir (1934), Stresemann (1934), Buturlin and Dement’yev
(1935), Stegmann (1935). From 1936 (however, see Huyskens 1986), the SBG became an
individual variation, a colour phase, a deviation in plumage or a synonym of the North Eu-
ropean or West Asian subspecies of A. fabalis. This opinion was defended by expert

systematists, e.g. Dementieff (1936), Dement’yev (1941), Tugarinov (1941), Mayr &
Cottrel (1979), Dement’yev & Gladkov (1952). It is striking that prominent systematicians
changed their opinions in a short period of time: Hartert, 1921 by 1932, Tugarinov, 1932 by
1941, Johansen 1945 by 1959.

1. In a comprehensive work by Zhitkov (1912), 26 individuals, which did not have the
typical orange colour of the bill band, were among his collected Bean Geese from the Yamal
peninsula. The replacement pink colour of the bill band turned out to be unstable. Zhitk-
ov wrote (p. 352) that in the deeper parts of the pink bill colour there was a sulphur yellow
colour and he gives some examples. Furthermore (p.353), he claimed that subjective, un-
stable, superficial colours were present, which blended with colours of a collection of skin
pigments further down. Zhitkov (1912) wrote in his Bean Geese study that he had only ob-
served an unstable pink colour of the ring around the bill but he barely mentions an unsta-
ble pink colour of the legs. Moreover, the researcher writes that a different, unstable bill col-
our should not be a reason to determine the existence of a new taxon. These findings caused
Zhitkov to doubt the existence of A. carneirostris Buturlin 1901. Later, many researchers
considered the Buturlin’s Bean Goose A. carneirostris to be a colour variation of the Bean
Goose sensu lato (e.g. Alphéraky 1905, Buturlin 1935).

It also appears from Sushkin’s (in Alphéraky 1905) and Buturlin’s works (1908, 1934)
that Zhitkov did not examine a ‘real’ A. neglectus. If the 26 Bean Geese of Zhitkov had been
A. neglectus, their average maximum height from the lower mandible with a closed bill
should not exceed the value of 6.50 mm. All 26 birds examined by Zhitkov showed a val-
ue for this measurement > 6.50 mm. Dementieff (1936) also mentions that in 1908 Zhitkov
collected a pair of Bean Geese, of which one partner had an orange bill band and the other a
pink one, which does not suggest a ‘real’ 4. neglectus either.

Zhitkov’s work apparently had a significant impact on later research into the systematic
position of A. neglectus. Later authors generalised the results of his work (Dementieff 1936,
Tugarinov 1941). They also took Zhitkov’s deviant Bean Geese for the ‘real’ A. neglec-
tus. The years 1936-1941, therefore, had a decisive impact on the history of the systematic
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position of 4. neglectus. Since then, only a few researchers have considered the SBG a sep-
arate entity. The ‘real’ neglectus, described by Sushkin in 1897, was not studied by Zhitk-
ov. At the time of Zhitkov’s research the SBG was there as a Taiga Bean Goose amidst thou-
sands, as a migrating bird or as a winterer in Bashkiria, in the Hortobagy puszta and in the
surroundings of Tashkent. It is about two entities which are unrelated: the Sushkin ‘real’ 4.
neglectus and a Zhitkov A. f. rossicus, “Type neglectus” (1912).

In publications by Alphéraky (1907) and Danilov (1930) it appeared that rare individuals
with the pink coloured ring around the bill and pink legs also occurred in the breeding areas
and in the winter quarters of the eastern subspecies of the Bean Goose, 4. f. middendorffii and
A. [ serrirostris. This view was shared by many authors, among them Nagy (1934), Hartert
(1932), Buturlin and Dement’yev (1935), Dementieff (1936), Cramp and Simmons (1977) and
Ruokonen and Aarvak (2011). A different colour of the bare parts for the wintering Pink-foot-
ed Goose A. brachyrhynchus was also described by Payne-Gallwey in Alphéraky (1905), Ber-
ry (1934) and Scott (1956). Scott found one bird with an orange ring around the bill and an
orange leg colour among 377 wintering Pinkfeet in southern Scotland instead of the character-
istic pink colour for this taxon (also see Delacour 1951, Barthel & Frede 1989).

2. The opinion that A. neglectus was a synonym of A4. f- fabalis seems unlikely, when read-
ing and comparing the texts that originate from the original Hungarian and Russian ornithol-
ogists. The facts that very large numbers of ‘real’ neglectus were confirmed by all observers
without exception, that the deviant plumage and the distinct call were so identifiable, speak
against the existence of a synonym.

3. According to Sangster and Oreel (1996), A. neglectus was wrongly classified as a sepa-
rate taxon at the time, because at the beginning of the twentieth century the discoverers of 4.
neglectus and other researchers had applied “typological thinking” to this classification. In
their assessment, Sangster and Oreel (1996) refer to Mayr’s book (1976), which contrasted
typological thinking with “population thinking”. Ruokonen and Aarvak (2011) also adhered
to Sangster and Oreel ‘s view (1996) and believed that the species has been named wrong-
ly historically, such as A. neglectus, A. mentalis, A. oatesi, A. fabalis johanseni and others
were the result of outdated and incorrect “typological thinking”.

However, the literature tells us (Mayr in Sober 2006) that typological thinking had al-
ready been abandoned by the end of the 19th century. Haffer (2003) is very rigid about this.
‘Population thinking’ started in the years 1850—1880 and this author gives the names of the
systematicians who started “population thinking”. Series of specimens of the same species
were built to determine the range of a measurement. All the eminent ornithologists, such as
Buturlin, Madarasz, Nagy, Schenk, Sushkin and Zarudniy, the original observers of 4ns-
er neglectus, and the immediate followers of the writings of the original observers, espe-
cially Alphéraky and Grote, were among the top researchers in the world of ornithology in
their time. All these researchers were very aware of the variations that may occur within the
measurements of a taxon. We have already discovered in Sushkin (in Alphéraky 1905) in
the original description of the measurements of the SBG, grouped in a table, that “the at-
tached table shows there are connections between the measurements of individual birds”.
And furthermore, “knowledge of a higher number of measurements, would undoubtedly
give a greater fluctuation than the one we have now observed. Therefore, we are currently
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unable to pass a judgement on the extreme measurements of 4. neglectus”. Zarudniy also
described new subspecies, for which he used 50 to 150 specimens in his series of prepared
bird skins (Alex & Shergalin 2015a, b).

4. No author who observed or captured 4. neglectus in a free and wild state has ever re-
ported characteristics of hybridisation between this taxon and other taxa of 4. fabalis sen-
su lato. The pink, instead of the orange-yellow colour of the bill band and legs of A. neglec-
tus and the dark colour of the head and neck, indicates that interspecific colour variations
very probably minimised the risk of hybridisation (Wallace 1889, Dobzhansky 1941, Hux-
ley 1942, Mayr 1942, 1963, Grant 1975, Lack 1968, 1971).

5. Based on intensive morphological investigations and studies of mitochondrial DNA,
Ruokonen and Aarvak (2011) decided to deny the existence of A. neglectus, because these
authors could not find any evidence for accepting taxa other than those already known: they
must therefore be the subspecies fabalis, middendorffii, rossicus and serrirostris. Ruokonen
& Aarvak (2011) investigated five specimens of A. neglectus in their study. It is a pity that
these researchers did not measure the height of the lower bill. Among these five, four had or-
igins which did not match the distribution of the ‘real’ 4. neglectus. After all, two were from
Novaya Zemlya, where the SBG as a typical Taiga Bean Goose, may well not have bred.
One bird came from Denmark in 1920 and one from China in 1921. The former was again
determined to be a rossicus by these authors and the latter a fabalis. As explained earlier, in
both cases it was most likely an A. f. fabalis/rossicus of the ‘neglectus type’, that does not
show any affinity with the ‘real’ A. neglectus. The fifth specimen came from Samara (South-
east European Russia) and was collected in the year 1906. This was again determined by
Ruokonen and Aarvak (2011) to be an A. f. fabalis. Only this bird could possibly match the
‘real’” 4. neglectus because the ‘real’ SBG visited this region at the beginning of the 20th
century (see below). Ruokonen and Aarvak‘s research material (2011) therefore seemed too
thin for us to conclude that 4. neglectus did not exist.

6. The opinions that A. neglectus was an individual variation, a colour phase or that they
were Bean Geese with an aberrant plumage is quite unlikely, considering the original de-
scriptions of the ‘true’ 4. neglectus. According to Alex & Shergalin (2013), “the mass pres-
ence of the SBG until the end of the 1920s goes against the status of individual variation”.

Was Anser neglectus a species or a subspecies?

Due to the results obtained by molecular research, non-molecular researchers sometimes
remained in a state of uncertainty because the results of the molecular and classical re-
search did not always appear to agree (e.g. Omland ef al. 1999, Kondo et al. 2004, 2008, Ir-
win 2009, Winker 2010, Martens 2012, Packert et al. 2012, Randler et al. 2012). This was
one of the reasons why Tobias et al. proposed a new direction in the research of systemat-
ics, intending to judge whether an unknown taxon could be considered a species (Tobias et
al. 2010). This new direction, which takes less account of the results of the DNA-research,
closely matches the idea of the upgrade of the Biological Species Concept.

Tobias’s criteria had already been applied when preparing the work “Checklist of the
Birds of the World”, Vol. 1. Non-passeres (del Hoyo & Collar 2014). This work explains
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why the characteristics of both the phenotype and the distribution of the taxon under inves-

tigation are considered. Since the location of the breeding area of neglectus was never de-

termined with certainty, we cannot answer the question about distribution. Only the pheno-
typical characters remain open for research. Reference was made to del Hoyo and Collar’s
work (2014) for the method of awarding points.

If points are awarded strictly, the taxon to be examined will be given:

— a completely different call: this gives a minimum of ten points according to the Tobias et
al. (2010) criteria, which attach great importance to the voice. Because the required spec-
trographic analysis of the voice of the taxon to be examined is missing, we will randomly
reduce these ten points to four;

— the browner colour of the head, neck and sides of the neck than in other representatives of
the Bean Goose Anser fabalis sensu lato: we will award one point based on this minor dif-
ference;

— the pink instead of orange-yellow bill band and legs can be considered a medium differ-
ence and be awarded at least two points;

— the lower height of the lower bill in neglectus compared to fabalis fabalis (see Alphéraky
1905, Buturlin 1908, 1934) is a minor difference and is given half a point;

— the taxon to be examined was a Taiga Bean Goose which was mainly or exclusively cross-
ing over and wintered in dry steppic areas (P. Maes in verbis; Sterbetz 1980): Tashkent
and surroundings, the lakes Asly-Kul” and Shungak-Kul’ in Bashkiria and the Hortobagy
puszta. This does not correspond with the well-known wintering biotopes of A. f. fabalis
and A. f. rossicus (Van Impe 1980, van den Bergh 1985, Huyskens 1986), nor with those
of A. f- middendorffii (Cao et al. 2008, 2010, Kim & Park 2011, Jia et al. 2016). In accord-
ance with the criteria of Tobias et al. (2010) neglectus is also awarded at least one point
for this deviation.

If points are awarded strictly, we reach a total of at least seven points, which allows the tax-

on under examination to be awarded a full species status, based on the criteria laid down by

Tobias et al. (2010) and del Hoyo and Collar (2014).

Finally, we will provide some literature data, which point to the existence of 4. neglectus
as an independent taxon:

Stegmann (1935) and Stegmann in Schenk (Schenk 1934) wrote: “To me it sounds out of
the question that 4. neglectus would be a subspecies of 4. fabalis. For me, A. neglectus is an
independent species. This is a logical decision. If at first sight any animal species is imme-
diately unequivocally recognized as belonging to a single form, there is no reason to doubt
the independence of that species. Up to now no transitional forms between the SBG and the
different races of the Bean Geese are known, which usually does not justify a degradation
of this species to subspecies. The uncertainty, which still exists regarding the location of the
breeding area, is no reason to doubt an independent species”. According to S. Eck (in ver-
bis, 23.9.1982) Stegman was one of the most skilled systematics Russia has ever known.

Here we also quote Sushkin (1938):

“Until now, the Ufimskiy Gumennik (= 4. neglectus) has been a mystery in the fauna
of the Palearctic area. Undoubtedly it belongs to the fabalis group. It distinguishes itself
from the other Bean Geese with rather static, recurrent characteristics, although they are not
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important. At the X° International Zoological Congress in Budapest (1927), I was privileged
to show my colleagues round the garden of the Zoological Park, among them Lord Roth-
schild, Dr. Hartert and Dr. Stresemann, to observe the Melanonyx neglectus and M. faba-
lis fabalis living there. After a thorough inspection my colleagues recognized that without a
doubt it was the species I had described”.

The presumed breeding area of Anser neglectus

The Tunguska catastrophe

On 30™ June (17" June on the old-style Julian calendar) 1908 there was a catastrophe in the
eastern part of the Krasnoyarsk province, about 37 mi (60 km) north and 12 mi (20 km) west
of the current village of Vanavara, near the Podkamennaya Tunguska river, an eastern tribu-
tary of the Yenisei (60°54°07” N, 101°55°40” E) (Figure 5). Later it was estimated that the
energy released by the catastrophe (15 megatons) was approximately equal to the power of
the American ‘Castle Bravo’ thermonuclear bomb dropped on 1% March 1954 over the Bi-
kini atoll (Marshall Islands).

The catastrophe took place in an extremely sparsely populated and inhospitable taiga re-
gion. For this reason, the first scientific expedition to the region led by Prof. Leonid A. Ku-
lik could not take place until 1927, 19 years after the catastrophe. The disaster was the sub-
ject of hundreds of scientific publications, in which Russian and Italian researchers played
an important role. By 1995, 35 international scientific expeditions to this region had been
carried out. Despite thorough research, we do not quite understand today which physical
mechanism occurred at this site. Several hypotheses were put forward. The reports on the
impact of the disaster, drawn up by Kulik and collaborators and later researchers, exceed-
ed our imagination beyond credulity. It appeared that all the vegetation of the taiga was
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destroyed over an area of 830 square miles (2150 km?), which left large areas with more
than 80 million flattened trees looking like a “telegraph pole” forest. According to eyewit-
nesses, this catastrophe was the immediate cause of the deaths of thousands of Reindeer
Rangifer tarandus sibiricus. No form of radioactivity was observed, and potential results re-
mained unconfirmed. The greatest mystery surrounding this disaster consisted of later find-
ings of chromosomal abnormalities and mutations. After the disaster, genome aberrations in
the xylem of trees and plants happened quite quickly and were also identified later. This dis-
aster was probably also responsible for morphometric aberrations observed in the Wood ant
colonies Formica fusca. The same applies to abnormalities in the blood groups of certain
families of the Evenki population. These too were probably due to the consequences of the
Tunguska catastrophe (Vorontsov & Lyapunova 1984, Andreev 1991, Serra et al. 1994, An-
dreev & Vasilyev 1995, Hartmann 2000, Gasperini et al. 2001, Longo et al. 2001, Habeck
& DeSmedt 2002, Vasilyev et al. 2002, Vaganov et al. 2004, Vasil’ev 2004, Silagadze 2005,
Rubtsov 2009, Rychkov 2000 in Rubtsov 2009, Lombry 2015, Ol’khovatov 2018).

Probable breeding area

The breeding area of the SBG has never been found and has remained unknown until today.
Stegmann (1935) and Sterbetz (1980) were the last of the earlier succession of researchers
to point out this gap.

At the beginning of the 20" century many researchers (including Alphéraky 1905, Scha-
low 1917, Buturlin 1934) assumed that the breeding areas of neglectus were probably lo-
cated in Arctic and High Arctic regions as the Pechora delta, the Yugor peninsula and the
islands Kolguyev and Novaya Zemlya. In a detailed overview of his monumental work,
Pleske (1928) reported that breeding in these very northern areas was difficult to accept, as

there were not enough objective data available to support this breeding. It is indeed un-
likely that 4. neglectus, a typical Taiga Bean Goose, which in appearance and measurements
was close to 4. f- fabalis, would have settled in these regions. These High Arctic regions had
already been well researched by many ornithological expeditions at the time of Pleske, and
the particularly high numbers of A. neglectus, which were observed in at least three winter
quarters (see below), do not agree with this supposition.

The A. neglectus found in these arctic regions most probably belonged to the series of the
“neglectus type” of A. f. fabalis and A. f. rossicus. They were most likely local tundra-breed-
ing birds with a deviant pink colour of the bill band and perhaps of the legs, as described
by Zhitkov (1912). More recently, rossicus-Bean Geese of the “neglectus type”, a very rare
breeding bird, were found on the Yugor peninsula (Grichik 1995) and by Kalyakin (2001)
on the southern island of Novaya Zemlya and also during migration on the Yugor peninsula.

It can be assumed that there were probably also ‘real’ 4. neglectus during the moulting pe-
riod, who had come from the taiga, their breeding area, still unknown to us. In more recent
times moulting in High Arctic regions was found in the Taiga Bean Goose 4. f. fabalis by
Strem et al. (1994) and by Syroechkovsky and Kalyakin (1996) (also see Roselaar 1977).

Hartert (1932), Stegmann (1935) and Dementieff (1936) were convinced that the breeding
areas of A. neglectus could no longer be found, because in their time, all potential breeding
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sites of this goose had already been thoroughly investigated. Buturlin (in Tugarinov 1941)
thought that the breeding areas of neglectus could be found in the taiga region between
the rivers Pechora and Ob. Johansen (1945) was thinking of the northern taiga of the Ural
Mountains and according to Stegmann (1935) the SBG would have a separate breeding ar-
ea, where no other Bean Geese were to be found.

However, in the days of these researchers, there were still many potential breeding are-
as for neglectus, which had never been studied ornithologically before, such as the vast tai-
ga belt of Western and Central Siberia, with the Podkamennaya Tunguska river and its vast
surrounding area. Ornithologically, this inhospitable area remained one of the least known
in the whole of Russia (Naumov 1985, Zhukov 20006). As far as research into wild geese is
concerned, Rogacheva and Syroechkovsky (2015) called the entire taiga region of Central
Siberia a ferra incognita, where geese populations migrated in the past and their migrato-
ry routes remained virtually unknown. This potential breeding area for neglectus was dis-
covered late, many years after 1908. This observation is supported by the work of the fa-
mous ornithologist A. Ya. Tugarinov, whose ornithological research of the Yenisei river area
was one of his life works. In his publications (Tugarinov 1910, 1912, 1927, 1932, Tugari-
nov & Buturlin 1911), the area stretching far beyond and around the Podkamennaya Tun-
guska is not mentioned as the breeding area of a Taiga Bean Goose. In his following work,
Tugarinov (1941) mentions only the combined upper reaches of this river as a breeding ar-
ea. Also I.N. Zhukov, who visited various regions between Ob and Yenisei, such as the Nish-
nyaya Tunguska river, around 1925 does not mention the Podkamennaya Tunguska in his
works (Beresovikov 2018). Dement’yev and Gladkov (1952), Syroechkovsky Sr. (1959),
Dement’ev et al. (1967) and Rogachéva (1988, 1992) were apparently the first to mention
the entire basin of the Podkamennaya Tunguska as the breeding area of a Taiga Bean Goose.

We now know that the taiga east of the Yenisei river is inhabited by the Siberian Tai-
ga Bean Goose A. f. middendorffii (Stepanyan 1990, 2003, Emel’yanov 2000, 2004, 2012,
Burskiy et al. 2003, Ryabitsev 2014). Its population has declined significantly over the last
decades (e.g. Syroechkovskiy Jr. 2006, Emel’yanov & Savchenko 2015, Emel’yanov et al.
2018).

The late research in a sparsely populated region, which was very difficult to investigate,
shows that if 4. neglectus had bred here in 1908 and before, no ornithologist could have
known about the breeding. For the time being we suggest that the taiga region of the Pod-
kamennaya Tunguska, or a wide area around this river, were the only ways to locate the un-
known but assumed breeding area of the ‘real’” 4. neglectus. This vast region was hit by the
Tunguska catastrophe in 1908.

Even if this assumption can be confirmed by further investigation, many questions remain
unanswered. Did neglectus breed on the western bank of the Yenisei? Did A4. f. middendorffii
occupy the breeding area of the vanished 4. neglectus or had it already settled there, beside
A. neglectus? And if A. f. middendorffii was already present in this region, were the breeding
areas of both taxa, neglectus and middendorffii sympatrically (which seems unlikely), para-
patrically or allopatrically located in relation to each other?

The knowledge of the distribution of the breeding areas in Siberia of both Taiga Bean
Geese, the Western and the Siberian, has grown significantly in recent years, thanks to the
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work of many researchers: Zabelin (1996), Vartapetov (1998), Emel’yanov (2012, 2013,
2014), Ryabitsev and Ryabitsev (2015) (with many sources from the literature); Emel’yanov
and Savchenko (2016). Therefore, the chance seems extremely small, if not non-existent,
that a large, contiguous population of thousands of Taiga Bean Geese, which also corre-
sponds to Sushkin’s first description, can ever be found in the future.

Distribution in winter of Anser neglectus

Early records

Even before Sushkin described 4. neglectus as a new species in 1897 (Sushkin 1897a, b,
Sushkin in Alphéraky (1905), there were indications that this new goose had already been
identified before in Russia. This made Sushkin think of Eversman, who had found many 4. .
fabalis and A. f. rossicus in the region around Orenburg 40 years before him. He thought that
Eversman would not have been able to find a neglectus in this location, due to poor weather
conditions. In confirmation, Zarudniy (1888) also mentioned large numbers of Bean Geese
around this city in an ornithological overview of the region. Sushkin himself visited Bash-
kiria for the first time in the 1891/92 winter (Sushkin 1897a, b, Sushkin in Alphéraky 1905)
and saw A. neglectus there that winter.

According to literature data, at the time, very large numbers of A. neglectus were found in
three regions: in the Hortobagy puszta in eastern Hungary, by two lakes in the Republic of
Bashkiria and around the city of Tashkent (Uzbekistan).

Former presence in the Hortobagy puszta

The current area of 494,000 acres (200,000 ha) makes the Hortobagy puszta (41°36° N,
21°09’ E) one of the largest grass plains in Western and Central Europe. According to Nagy,
the field characters of 4. neglectus at this location could easily be compared to that of 4. f.
fabalis and A. f- rossicus (Nagy 1907).

According to Schenk, A. neglectus was first determined by Csorgey, Linder and Schenk
at a wildlife trader’s in 1899. It was soon recognized as a new species of geese in that coun-
try (Schenk 1930), based on Sushkin’s descriptions (1897a, 1897b). Madarasz, Kamner and
Schenk reported that the numbers of this new goose gradually increased between 1899 and
1911; a maximum was reached between 1908 and 1911 (Madarasz 1909, Kamner 1932,
Schenk 1930). In this short period, Sushkin’s Bean Geese accounted for 40 to 50% of the
total number of wild geese in the Hortobagy puszta (Schenk 1929, 1930). This was con-
firmed by Tarjan (1921, 1926), who examined several hundreds of wild geese for several
days mid-November 1911, half of which were A. neglectus. This observation is also repeat-
ed by Stresemann (1929). According to him Tarjan examined 66 wild geese which had been
captured in a few days on 21. November 1911; half of them were SBG. After 1911 only a
small number of 4. neglectus was present (Szomjas 1916, 1917, Schenk 1930), although in
December 1920 their number in the Hortobagy puszta was estimated at 3% of the total num-
ber of wild geese present and since the autumn of 1922 at 2% (Nagy 1924, Tarjan 1926).
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Between 19241928 they only managed to collect one to two specimens per season and in
the autumn of 1929 only a very small number of neglectus was represented in the puszta
(Schenk 1929, 1930). Nagy (1934) no longer recognised the call of the ‘Gé-gé goose’ and
attributed the previously so familiar call to old male geese.

Sushkin’s Bean Goose stayed on the puszta from the end of September until the end of
April (Madarasz 1909, Szomjas 1926). Here are the most recent confirmed observations of
A. neglectus in Hungary and in (before 1919) Great Hungary. It covered the entire Carpathi-
an Basin, it was three times larger as the current area of Hungary.

— On 21. March1932 a young male SBG was shot near Sibiu (now Romania) from a group

of six geese. The description of this bird is convincing (Kamner 1932);

— On 30. November 1932 Szomjas (1934) shot another bird on the Hortobagy puszta with

the ‘Gé-gé’ call (also see Schenk 1934);

— On 19. November 1934 a bird was also shot by Szomjas (1934) in Tiszalok and it was giv-
en an accurate description;
— In Budapest Zoo there were still three A. neglectus present around that time and an addi-

tional description was made of one of these birds on 26. May 1934 (Schenk 1934).

The cause of the sudden decrease in the numbers of SBG remained an unanswered question
to all the experts and hunters of geese, even though their presence was actively sought dur-
ing many successive winters (Schenk 1929, 1930).

It is very likely that at the time of Nagy (1934) A. f. fabalis and A. f. rossicus “Type ne-
glectus” may also have been present on the Hortobagy puszta within the groups of ‘real’ ne-
glectus. The author is clear. He found a family of the SBG where the parents had a pink bill
ring and legs, but their young still had the standard yellow-orange leg colour. Nagy called
this family “a fragment of an A. neglectus family”. Later, after the disappearance of the SBG
in the three main regions, these goose families were also found in the Netherlands (Van Im-
pe 1988, van den Bergh 2004). In all probability, this was a pseudo — 4. neglectus or an A.
fabalis sensu lato type ‘neglectus’.

Former presence in Bashkiria

Sushkin, the SBG describer, is virtually the only source, nonetheless invaluable, of the for-
mer presence of this mysterious goose in Bashkiria (Sushkin 1897a, 1897b, Sushkin in Al-
phéraky 1905). His observations were made around the lakes Asly-Kul’ and Shungak-Kul’
(Asly-Kul’54°18°46” N, 54°34°38” E, surface area 9 mi’23.5 km?; Shungak-Kul’, 54°24°36”
N, 55°14°00” E, surface area 0.7 mi?, 2.4 km?). Sushkin (1897a, b) and Sushkin in Alphéraky
(1905) wrote that the numbers of these Bean Geese, most of which were A. neglectus, were
such that they obscured the sun over both lakes. When he looked over the fields in the morn-
ing, the geese were sitting so close together that it made the fields look black as if they had
been ploughed during the night. His writings show that both lakes were visited by thousands
of wild geese, although it was more likely to have been tens of thousands. The SBG did not
present itself in pure groups, but in the company of 4. /. rossicus. Among the first birds col-
lected by Sushkin (1897a, b) there were 10 A. neglectus and only one 4. segetum (= A. f.
rossicus). Perhaps these concentrations were also mixed with A. f. fabalis, because 40 years
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before Eversman (in Sushkin 1897a and in Alphéraky 1905) had seen large groups of these
two taxa in Orenburg. The incredible numbers of Bean Geese mentioned in Sushkin (1897a)
and by Sushkin in Alphéraky (1905) were confirmed in Karamzin’s work (1901). In 1895
he visited Lake Asly-Kul’ and ascertained much damage to the cereals wreaked by the Bean
Geese. Karamzin (1901), however, does not mention 4. neglectus.

The SBG appeared by both lakes in spring and autumn. The geese’s spring migration was
between 28. April and 15. May (Gregorian calendar). In 1891 Sushkin observed autumn
migration after 4. October (idem), and a maximum on 05. October. By 13. October (idem)
their number had fallen sharply, and the latest observations of migration were on 16. Octo-
ber (idem). The Greylag goose was also seen here in small numbers, but neglectus general-
ly appeared in the autumn when the Greylag had already disappeared (Sushkin 1897a, Sush-
kin in Alphéraky 1905).

Anser f. fabalis/rossicus has become an unusual migrant bird in the entire southern Ural
region (II’ichyov & Fomin 1988; Zakharov 2006). Valuev (2010) conducted extensive re-
search around Lake Asly-Kul’ in the years 1987, 2001, 2004 and 2010, without seeing a
single Bean Goose. The only positive news for the Republic of Bashkiria has come from
around the city of Krasnokamsk, (58°05° N, 55°41” E), where about 200 Bean Geese stay
every winter (Podmaryov 2010). The current presence of Bean Geese in small numbers only
also applies to the surrounding republics and governments: Republic of Tatarstan (As’keev
& As’keev 1999), Chelyabinsk Government (including Korovin 1997, Popov 2015, Taras-
ov & Grachov 2016) and Perm Government (including Lapushkin & Kazakov 2000, Naum-
kin 2005, Kazakov et al. 2016).

Former presence in Uzbekistan

Zarudniy (1910b) was the only original source to be found on the previous appearance of
A. neglectus in Uzbekistan. The places visited were located on the Syr-Darya river near the
capital Tashkent. As for the two previous places, the Hortobagy puszta and Bashkiria, this
author mentions the appearance of numerous gatherings. The first birds were seen on 5-7
December 1906 (Gregorian calendar). Here Zarudniy (1910b) observed several groups of
neglectus on the right bank of the Syr-Darya. He collected eight geese from among them. At
the same location on 17 and 18 October of the following year, he collected two birds from
two groups, which both consisted of about 50 birds.

Zarudniy (1910b), Schenk (1930) and Grote (1930a, b, 1932) write that there was a sim-
ilarity between the presence of neglectus in Tashkent and the one in the Hortobagy puszta.
After 1911 the numbers of the species decreased at both locations, and rather abruptly in the
Hortobéagy puszta. Schenk (1930) also writes that according to Zarudniy, neglectus was still
prolific in Uzbekistan in the years 19061909, but in 1918 it had also become a rarity. Af-
ter 1918 only one neglectus was collected in the surroundings of Tashkent to 100 A4. fabalis/
rossicus (Zarudniy in Grote 1930a).

Today Anser fabalis sensu lato is a winter visitor in small numbers in Uzbekistan, with
an exceptional sighting of 270 specimens in the whole region in December 1990 (Poslavs-
kiy et al. in Rustamov & Kovshar 2007). However, the same work and Meklenburtsev et
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al. (1987) mention the prolific presence of Bean Geese at the end of the 19th and beginning
of the 20" century and refer to Zarudniy’s work (1910b). Other works do not mention Ans-
er fabalis at all (Kreuzberg-Mukhina 2006, Spisok Ptits Uzbekistana, 2017, Mitropol’skiy
2012, Filatova & Lanovenko 2012).

In the three former regions of migration and wintering (Hortobagy puszta, Bashkiria and
the surroundings of Tashkent) there have been no more sightings of the ‘real’ 4. neglectus.

How many Anser neglectus were present in the Hortobagy puszta at the time?

Several authors pointed out that it would be very difficult to make an estimate, considering
the vastness of the terrain and that access was very difficult to at the time. Both factors made
it difficult to have a clear picture of the accuracy of the estimates (e.g. Nagy 1924).

However, we are well informed about the percent composition of the entire population of
geese in several of L. Szomjas’ and T. Tarjan’s communications. It was generally accepted
that in a winter season with average temperatures, the population of wild geese in the Horto-
bagy puszta would consist of 75 to 90% of 4. albifrons, approximately 5 to 15% of 4. eryth-
ropus and the approximate remaining 10% was shared between 4. f. fabalis/rossicus, A. ne-
glectus and A. anser; in approximately equal proportions (Nagy 1924, Szomjas 1926, Tarjan
1926, Schenk 1929). As aforementioned, only A. neglectus was an exception to this rule be-
tween 1908 and 1911.

Nagy (1924) estimated the total number of geese present at 300,000 (also see Sterbetz
1967). But this estimate only related to the Pentezug region, which is a mere part of the Hor-
tobagy puszta (Anonymus 1973), so that Nagy (1924) estimated that the number of wild
geese for the whole Hortobagy puszta was several hundreds of thousands (Sterbetz 1967).
Udvardy (1941) confirmed this estimate in his book about the birds of the Hortobagy. More-
over, eastern Hungary may still have had major wintering places for wild geese which were
unknown at the time of the mass presence of 4. neglectus in the Hortobagy. E.g. Biharugra
(46°58° N, 21°36’ E), where L. Nagy estimated the number of wintering wild geese between
40 and 50,000 in the years 1950-53 (Sterbetz 1967). According to Sterbetz (1975) there
used to be as many wild geese in this region as in the Hortobagy puszta.

Let’s assume that there were 300,000 wild geese present in the entire Hortobagy pusz-
ta, which is a minimum assessment. For example, for the ratio 1/3 of 10%, there were ap-
proximately 10,000 4. neglectus present in the puszta in normal winters. During the peak
years 1908—-1911, we assume that the population of 4. neglectus was probably 120,000 to
150,000 individuals. In this calculation we assume that the number of neglectus geese that
was shot was a reliable representation of the number of living neglectus present in the Hor-
tobagy puszta.

The numbers of wild geese decreased sharply in Hungary in the previous century (Sterbetz
1975, 1967, 1977, 1978, Vertse 1967, Lebret & Philippona 1968, Horvath & Szabd 1981,
Faragd 1994, 2016, Faragd & Gosztonyi 2009), especially since the early 1950s (Keve &
Sterbetz 1964). This enormous decline in the populations of Bean Geese is consistent with
the findings in the two other habitats of the Bean Geese and 4. neglectus, Bashkiria and the
surroundings of Tashkent.



J. Van Impe 43

Some notes on ecology of Anser neglectus

During migration and in winter, A. neglectus stayed in three very dry regions: the two step-
pic lakes Asly-Kul’ and Shungak-Kul’ in Bashkiria, near Tashkent and in the Hortobagy
puszta, as a typical Taiga Bean Goose. According to Koppen’s climate classification, these
three regions have a decidedly continental climate. The biotope of these regions of migra-
tion and wintering differs greatly from the former wintering areas of the Western Taiga Bean
Goose 4. f- fabalis, which we then identified in the Netherlands (1958—1980) and the cur-
rent wintering areas of this nominate race in northern Germany (G. Huyskens, P. Maes oral
communication; Van Impe 1980, Huyskens 1986). According to Sterbetz (1980), the prefer-
ence for these dry regions was typical for A. neglectus.

In the Hortobagy puszta and on both lakes of Bashkiria, A. neglectus foraged among pusz-
ta-vegetation as well as on cultivated land (Sushkin 1897a, Sushkin in Alphéraky 1905,
Nagy 1924, Szomjas 1926). Unlike the White-fronted Goose, which preferred to forage
on the puszta itself, the Bean Geese would stay on the banks of the river Tisza, where they
mainly foraged crops on the edges of the steppic lakes (Nagy 1924, Szomjas 1926).

According to den Hollander (1947), the Wheat Triticum sp. and Zea mays were almost
the only crops available on the Hortobagy puszta. Except for rice Oryza sativa, which was
not cultivated in the pusztas at the beginning of the 20th century, we may assume that 4.
neglectus’ diet at the beginning of the 20" century, did not differ much from that of 4. f.
rossicus during the years of Sterbetz’ research. This researcher accurately tabled the food
choice of 4. f- rossicus on the Hungarian pusztas during the years 1952-1967 (Sterbetz
1977, 1978). The diet of the Tundra Bean Goose consisted mainly of leaves of Wheat vari-
eties, Gramineae sp. and False sheep’s fescue Festuca pseudovina. The most suitable seeds
were: Maize, Wheat species, Common barnyard grass Echinochloa crus galli, Green Fox-
tail Setaria viridis and Knotweeds, Polygonum sp.

The disappearance of Anser neglectus Sushkin, 1897

It may be concluded from this literature review that the ‘real’ SBG has not existed since
1934, or maybe a few years later, when the last birds died in Budapest Zoo.

No study has ever shown that this goose was the subject of excessive shooting in the win-
ter quarters or was more susceptible to hunting pressure than other species of wild geese. No
study has ever indicated that in 1908 neglectus would have fallen victim to infectious dis-
eases such as Pasteurellosis or Bird Influenza, which can kill large numbers of wild animals
in a short time. In their works Schenk and others were very worried about the absence of
A. neglectus and in one of his studies he even deeply deplores the situation (Schenk 1929).

What were the causes of the disappearance of Sushkin’s Bean Goose? Three 20" centu-
ry Hungarian waterfowl experts were asked for advice: P. Beretzk (1894-1973), A. Keve
(1909-1984) and I. Sterbetz (1924-2012). All three were convinced that A. neglectus win-
tered in the Hortobagy puszta at the beginning of the last century and most probably still
did in large numbers in other pusztas of eastern Hungary. The Hungarian ornithologist T.
Csorgey (1875-1961) shared their opinion. He knew the ‘Gé-gé’ goose in his youth and he
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had often spoken to the young Keve about the ‘Gé-gé-gus’ (Keve, A. oral communication).

According to Dr. Keve, the disappearance of the SBG was due to (in litt. 26.03.1971):

1. Changes within the puszta. In 1971 it was no longer the flat steppe it had been for-
ty years previously. Since then there has been a significant increase in developments and
forestation;

2. Hunting rights were leased and currently they shoot from a greater distance. Now the
geese tend to spread out over a large area along the river Tisza;

3. Today, hunters are no longer interested in ornithology and do not send their catch,
which might be ornithologically interesting, to the owners of zoological collections;

4. A change in the direction of migration should be considered regarding 4. neglectus (al-
so see Tarjan 1926, Csorgey 1928).

These considerations may lead to a reduction or a local disappearance of a species (as hap-
pened for example to A. f. fabalis in the south east of the Netherlands and to 4. f. rossicus in
northern Spain), but they could not lead to the collapse of a large population. Currently the
Tunguska catastrophe seems to be one of the only remaining hypothesis that might explain
the disappearance of 4. neglectus. We assume that there probably was a connection between
this catastrophe and the disappearance of A. neglectus:

— The Tunguska catastrophe occurred in June 1908. It caused severe forest fires, which ac-
cording to reindeer farmers killed thousands of reindeer at once (Habeck & DeSmet 2002,
Lombry 2015);

— In 1908, in the first autumn after the catastrophe, Madarasz (1909) could not find a sin-
gle juvenile 4. neglectus among the winter birds in the Hortobdgy puszta. In the spring of
1909, he found only one young bird which had been collected on the Lower Danube in
Hungary;

— The number of Sushkin’s Bean Geese reached a maximum on the Hortobagy puszta be-
tween 1908 and 1911. This sudden increase was a great mystery to all Hungarian ornithol-
ogists and hunters. According to Tarjan (1926) and Csorgey (1928) the sudden increase af-
ter 1908, the year of disaster, was the result of a different migration route;

— Silagadze (2005) demonstrated that the genetic abnormalities that occurred after the Tun-
guska catastrophe could be due to the presence of electrophonic meteors, which would
have triggered an electrophonic radiation. During their orientation, birds are subjected to
electromagnetic fields (Kimchi & Terkel 2001, Wiltshko & Wiltshko 2005, Prato et al.
2013). The first two research teams also found that the presence of light is not a prerequi-
site for magnetoreception, which facilitates an immediate impact of the magnetic field on
orientation. Electromagnetic radiation, even a low frequency, can affect the central nerv-
ous system (Marino & Becker 1977), it can kill mice and cause physiological stress (many
authors). Could those electromagnetic waves have been responsible for a change in orien-
tation in A. neglectus? Many studies indicate that this possibility may be considered (e.g.
Brent et al. 1993 Repacholi 1998, Hardell & Sage 2008);

— It was a mystery in the Hortobagy puszta when the numbers of neglectus declined abruptly
and inexplicably after 1911. Several researchers reported that genetic disorders could be
caused by the Tunguska catastrophe, e.g. Nesvetajlo 1998, Rychkov 2000, Vasil’ev 2004,
Silagadze 2005);
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— As already mentioned, there was a parallelism between both the increase and decrease in

the numbers of 4. neglectus on the Hortobagy puszta and in the surroundings of Tashkent.
According to archaeological research, A. neglectus was not the only goose species that has
become extinct on the Siberian mainland in recent times. Zelenkov (2008) and Zelenkov and
Kurochkin (2014) described Anser djuktaiensis sp. nov. which originated from the Upper
Pleistocene of Yakutya (Sakha Republic, far eastern Siberia). This species was larger than A.
anser and morphologically it clearly resembled this bird and 4. fabalis. Panteleev and Pota-
pova (2000) described a Bean Goose from the Holocene in the vicinity of the town of Sale-
khard (North West Siberia). The distribution of the width of the proximal and the length of
the distal epiphysis of the femoral bones and the length and the width of the tibiotarsus were
smaller in these skeletons than those of the current A. fabalis/rossicus. Maybe this Bean
Goose was also a new species or subspecies?

From Anser neglectus to Anser fabalis sensu lato “Type neglectus”

During the period in which very high numbers of the SBG occurred at the three locations
mentioned (eastern Hungary, Bashkiria, Tashkent), the presence of A. neglectus was still
observed in several governments of European Russia and present-day Ukraine: Moscow,
Kharkov, Penza, Poltava, Pskov, Ryazan, Samara, and in the Republic of Kazan, where birds
were collected on the Volga river (Karamzin 1901, Sushkin in Alphéraky 1905, Zarudniy
1910a, Polyakov 1910, Artobolevskiy 1924, Sushkin 1928 in [itt. in Schenk 1930, Gavrilen-
ko 1929, Schenk 1929, 1930, Grote 1930 a, 1930b, 1932, Tugarinov 1932, 1941, Hartert
1932, Perschakow in Grote 1932, Dement’yev in Buturlin & Dement’yev 1935). In each
case it was a matter of observations of small numbers. Considering the similarity with the
large invasions of the SBG, these records may be regarded as mainly referring to the ‘true’
A. neglectus.

Although the descriptions were not always complete, sightings of A. neglectus were also
noted in the following countries/regions:

Albania, Lake Skadar (Reiser in Stresemann 1922, Schenk 1930)

Apulia, (Arrigoni degli Oddi 1929)

Bulgaria (Klein 1927)

Croatia near Trilj (Kolombatovic in Stresemann 1922)

Denmark (Schidler 1921, Ringleben 1953)

Germany, four records in Stresemann (1922, 1929, 1930, 1934). The 1929 work contains
a complete description of the ‘real’ A. neglectus

Great Britain, according to F. W. Frohawk, an authority (in Witherby & Ticehurst 1908),
SBG occurred also in the United Kingdom

The Netherlands (van den Brink 1930)

Two dates from Scotland do not relate to 4. neglectus, but do relate to A. carneirostris
(Berry 1934).

Provided all these observations coincide with the mass appearance of the ‘real’ SBG in the
three main regions mentioned, we may reasonably assume that the observations cited also
referred to the ‘real’ neglectus.
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The records of A. neglectus in the Altai Mountains, India (Assam), China and Japan are
a different matter (Stuart Baker 1929, Zarudniy in Grote 1930a, 1934, Kamner 1932, Har-
tert 1932, Tugarinov 1932, Dement’yev in Buturlin & Dement’yev 1935, Sushkin 1938, Jo-
hansen 1959, Ali & Ripley 1968, Ruokonen & Aarvak 2011). Several authors, e.g. Sushkin
in Alphéraky (1905), Schenk (1929) and Grote (1934) thought that the ‘real” 4. neglectus
was also found in all these locations and that the SBG would therefore have had a large area
of distribution. However, the studies by Alphéraky (1907), Danilov (1930) and Dementieff
(1936) showed that the A. neglectus identified in these regions, far away from the usual mi-
gration and wintering areas, could be considered as colour variations of the eastern subspe-
cies, middendorffii and serrirostris. These colour variations of bill bands and legs, which
have also been identified in the other subspecies fabalis and rossicus, are completely unre-
lated to the ‘real’ 4. neglectus.

Since 1934, the year of the last confirmed observations of 4. neglectus in Hungary, there
have been regular, although rare, sightings of 4. fabalis and A. f. rossicus “Type neglectus”
in many countries of Central and Western Europe. Without a shadow of doubt, the colour of
the bill band and legs of all these birds was as described for the ‘real’ 4. neglectus. But nei-
ther their dark plumage nor their call corresponded to the original description by Sushkin
(1897a, 1897b). All cases involved individuals or families (e.g. Hachler 1944, Nagy 1961,
Voous 1963, Voous et al. 1973, Klafs & Stiibs 1987, Van Impe 1988, Konigstedt 1990, Per-
co 2012). Only the observations of groups in the Netherlands (concentration of up to 38
birds) are an exception to this rule (van den Bergh 2004) and therefore deserve confirmation.

The mystery of Anser neglectus is not resolved and further research is needed. As stated
formerly, a lot of questions still arise. Further genetic studies on existing museum specimens
are highly recommended. Although the detrimental effects of the Tunguska event cannot be
excluded, researches for isotopes unique for the Tunguska environment will be welcome in
the future (T. Csorgo in litt.).
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Abstract The bioacoustic analyses of animal sounds result in an enormous amount of digitized acoustic data, and
we need effective automatic processing to extract the information content of the recordings. Our research focuses
on the song of Collared Flycatcher (Ficedula albicollis) and we are interested in the evolution of acoustic signals.
During the last 20 years, we obtained hundreds of hours of recordings of bird songs collected in natural environ-
ment, and there is a permanent need for the automatic process of recordings. In this study, we chose an open-
source, deep-learning image detection system to (1) find the species-specific songs of the Collared Flycatcher on
the recordings and (2) to detect the small, discrete elements so-called syllables within the song. For these tasks,
we first transformed the acoustic data into spectrogram images, then we trained two deep-learning models sepa-
rately on our manually segmented database. The resulted models detect the songs with an intersection of union
higher than 0.8 and the syllables higher than 0.7. This technique anticipates an order of magnitude less human ef-
fort in the acoustic processing than the manual method used before. Thanks to the new technique, we are able to
address new biological questions that need large amount of acoustic data.

Keywords: bird song, deep-learning, object detection, Collared Flycatcher, automatic segmentation

Osszefoglalas Az allati bioakusztikai kutatasok jelentés mennyiségii digitalizalt hangfelvételt produkalnak, igy
hatékony automatikus feldolgozasi modszerekre van sziikség a felvételek informaciotartalmanak kinyerésére.
Kutatasunk kozéppontjaban az 6rvos 1égykapo (Ficedula albicollis) énekének viselkedésokologiai szempontbol
torténd vizsgalata all. Az elmult 20 évben tobb szaz oranyi hangfelvételt készitettiink a faj természetes ¢lohelyén,
és ezek feldolgozasara automatikus modszereket kerestiink. Tanulmanyunkban egy nyilt forraskoda, mélytanu-
lasu (deep learning) képdetektalasi modszert hasznaltunk az 6rvos légykapd (1) énekének hangfelvételen belii-
li megtalalasara, és (2) az éneket felépitd egységek, a szillabusok megkeresésére. Mindkét esetben az énekeket
spektrogramma alakitottuk, és két kiilon modellt tanitottunk be a detektalasi feladatokra. Mindkét feladat eseté-
ben a modszer igéretesnek tiinik, jelentésen csokkentve a feldolgozashoz sziikséges emberi id6t, ami lehetdvé te-
szi mindségileg 1j, bioakusztikaval kapcsolatos kérdések vizsgalatat.

Kulcsszavak: mélytanulas, 6rvos 1égykapd, automatikus szegmentalas, madarének
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Introduction

Bird song is an important model for study the ontogeny and evolution of signals and sexual
selection (Catchpole & Slater 2008, Vellema et al. 2019), therefore it attracts great interest
from behavioural ecologists. Furthermore, many faunistic, applied and conservational re-
searches are based on bird song (Laiolo 2010, Borker et al. 2015, Zachar et al. 2019). Many
of these investigations need to collect large amount of acoustic data, where the processing of
the recordings may be challenging. Usually, the main steps of the processing are the search
of the vocalization of the focal species on the recording, the segmentation of the signals, the
extraction of the acoustic features of interest, and the clustering or classification of the ele-
ments (Hopp et al. 1998). To find automatic processing for all these steps are at the centre of
the interest of current research programs (Priyadarshani et al. 2018).

One of the most time-consuming steps is the search for the signals in long recordings. Sev-
eral computer programs were developed to help the researchers to make the manual search
easier (Bioacoustics Research Program 2014, Zsebdk et al. 2018a). Also, several automatic
solutions were published based on amplitude or combined amplitude and other acoustic var-
iables like Sound Analysis Pro (Tchernichovski et al. 2000) developed for laboratory studies
or Luscinia (e.g. Lachlan ez al. 2018) used in many field studies. Other direction is to use one
example of targeted sound and use spectrographic cross-correlation e.g. monitoR package
in R (Hafner & Katz 2017). A more sophisticated solution is to build models based on many
samples of the targeted vocalization. One of the most promising directions is the deep-learn-
ing method based on artificial neural networks, used successfully to detect bat sounds (Mac
Aodha et al. 2018), identify individuals by their vocalization (Stowell ez al. 2018), and many
models were published in the framework of Bird song Detection Challenge (Stowell et al.
2019) to recognize the bird song independently of the species. However, several studies fo-
cus only on one species where all the signals have to be found, therefore researchers have to
develop a one-species detection method. It can be especially challenging when the vocaliza-
tion is largely variable like in bird species with large repertoire.

Here, we show how a deep-learning framework can be easily used and tailored by the re-
searchers for one-species detection with complex signals. We chose a ready-made object
detection program called “You Only Look Once’ (YOLO) that is developed for object de-
tection in images and videos (Redmon et al. 2016, Redmon & Farhadi 2018). YOLO uses
deep-convolutional network method, where the dimensions of the input layers can be tai-
lored to the input image size and the characteristics of the network layers can be adjusted
to the difficulty of the object detection problem. The idea behind the framework is that the
acoustic recordings can be represented as spectrogram images and these images can be fed
into the input of YOLO.
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Our model species is the Col-
lared Flycatcher (Ficedula albicol-
lis) of which vocalization is inten-
sively studied (Haavie et al. 2004,
Garamszegi et al. 2007, 2008, 2012,
2018, Zsebdk et al. 2017, 2018b). The
song is diverse and variable, consti-
tutes of small elements called sylla-
bles (Figure 1). Males express 20—
90 syllable types (based on 20 songs
sampled), and there are large individ-
ual differences in the repertoire of syl-
lables (Garamszegi et al. 2012). Find-
ing both the songs in the recordings
and segmenting the syllables with-
in the songs are time-consuming pro-
cesses that demand the search for au-
tomatic solutions for these steps.

In this study, our objectives were to
build separate models with the YOLO
object detection method to identify
(1) the songs in the raw acoustic re- Figure 1. Spectrograms of Collared Flycatcher songs
cordings and (2) the Syllables with- from four different individuals
in the songs, and evaluate the per- 1.dbra Azldrvéslle:gyka}pé négy kulbnbégé egyedétdl
formance of the two models. We also szérmazo énekeének spektrogramja
provide the computer programs that
ease the use of YOLO: scripts transforming the sound into images for teaching and testing,
extracting the results from the output of the YOLO, and an interactive segmentation tool to
verify and correct the mistakes.

Frequency (kHz)

Time (s)

Materials and methods

Recordings were obtained in the Pilis-Visegradi Mountains, Hungary (47°43° N 19°01” E),
during the mating period (April-May) between 1999 and 2015. For detailed protocol, see
Garamszegi et al. (2012). We manually cut the songs out from the recordings and segment-
ed the syllables with the Ficedula Toolbox (Zsebdk et al. 2018a). We stored the start and end
time positions of the songs in the recording file, and the start and end position, minimum
frequency and maximum frequency of the syllables within the song file. Altogether we used
3275 songs from 146 recordings for the song database, and 9200 syllables from 9342 songs
for the syllable database from our Collared Flycatcher sound library.

We also included sound recordings to our song and syllable database from different bird
species frequently appeared during sampling: Poecile palustris, Cyanistes caeruleus, Parus
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major, Phylloscopus collybita, Sylvia atricapilla, Certhia familiaris, Certhia brachydac-
tyla, Turdus philomelos, Turdus merula, Erithacus rubecula, Fringilla coelebs, Emberiza
citrinella. These recordings were originated from the online sound library of Xeno-canto
(xeno-canto.org). The list of sound files and their recorders are provided in the Supplemen-
tary (Table S1). Altogether, 390 recordings were used 30 recordings by species.

We built two image libraries, one for the song and another one for the syllable segmen-
tation. For both image libraries, we calculated the spectrograms with 512 FFT (Fast Fouri-
er Transformation) window and 50% overlap. The images contained the spectrograms be-
tween 1.5 kHz and 10 kHz frequency, and the resulted images were 300 pixels wide and 150
pixels high.

For the song image library, the images contained 5 s long parts from the recordings. The
flycatcher recordings were sampled in a way that the images contained at least 0.1 sec long
part of song. The xeno-canto recordings were sampled continuously from the beginning of
the recordings by 5 seconds (maximum 10 samples per recordings) without knowing the
time information when the given species was vocalized but serving as negative samples
without Collared Flycatcher songs. The song image library contained 6831 images, 56% of
them contained Collared Flycatcher songs.

The syllable image library contained 1 s parts of the recordings. The images of the fly-
catcher songs contained at least 1 syllable. The xeno-canto recordings were sampled contin-
uously from the recordings by 1 sec (maximum 50 samples per recording). The syllable im-
age library contained 41229 images, 56% of them contained Collared Flycatcher syllables.

The time information of syllables and songs were provided only for the Collared Flycatch-
er images. 90% of the images were used as training and 10% as test samples. For the song
detection, YOLO model contained 15 layers, and for syllable detection, 31 layers. The learn-
ing rate was 0.001 for both models. For the detailed description of the models, see the sup-
plementary files. The models were trained on a GPU (Nvidia GeForce GTX 1080 Ti) in a
cluster housed in Wigner GPU Laboratory in the Wigner Research Centre for Physics, Hun-
garian Academy of Sciences.

The performance of the models was evaluated based on the cross-validation output of the
YOLO program, well-known measures in machine learning: recall, average loss and the in-
tersection over union (IOU) (Redmon ef al. 2016). The calculation of the final mean and
standard deviation (SD) of these measures were based on the last 1000 epochs.

All the programs for generating the image library and evaluating the models were written
in R environment (R Core Team 2018) with the help of the Seewave package (Sueur et al.
2008). The source codes are freely available on GitHub (https://github.com/zsebok/YOLO).

Results

Both the song and the syllable detection models showed fast learning based on the curves
of loss function and IOU (Figure 2). In song detection, in 40,000 epochs, the average loss
reached 0.050 £ 0.005 (mean + SD), the recall was 0.978 + 0.024, and the IOU was 0.809
+ 0.020. In syllable detection, after 80,000 epochs, the average loss was 0.287 + 0.019, the
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Figure 2. Evaluation of the song (A, B) and the syllable (C, D) detection models through the learning
process
2.dbra Az ének (A, B) és szillabus (C, D) detektalé modellek tanulasi gorbéi

recall was 0.906 = 0.035, and the IOU was 0.722 + 0.025. After the training, the visual in-
spection of the segmentation rectangular seemed acceptable at both the detected songs and
syllables on test sounds (Figure 3, 4).

Discussion

According to the visual inspection of the object detection results, the song and syllable seg-
mentation looks promising showing no large error. However, in the syllable segmentation,
the mean IOU that is lower than the human inter-observer IOU (0.84 + 0.17, unpublished
results) seems sufficient to identify the syllables and perform automatic measurements on
them. In general, IOU over 70% is taken as good performance in object detection (Rahman
& Wang 2016, Redmon et al. 2016), and both song and syllable detection reached that limit.

In line with the previous publications (Mac Aodha et al. 2018, Stowell et al. 2019), we al-
so found that the deep-learning technique with convolutional layers can cope with the highly
variable acoustic signals and indicate a promising method for segmenting the acoustic record-
ings to significantly decrease the processing time by the human observers. The disadvantage of
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Frequency (kHz)
Frequency (kHz)

Time (s) Time (s)

Figure 3. Example images of the song detection. Figure 4. Example images of the syllable detec-

The numbers above the detected songs tion. The numbers above the detected
are representing the Intersection Over syllables are representing the Intersec-
Union values tion Over Union values

3.dbra Spektrogramon abrézolt példdk az 4.dbra Spektrogramon abrazolt példak a szilla-
énekdetektalas bemutatasara. A detek- bus detektalas bemutatasara. A detek-
talt énekek folotti szamok az 10U érté- talt szillabusok folotti szamok az IOU ér-
ket mutatjak téket mutatjak

using deep-learning method is the need of huge amount of previously segmented recordings
to train and test the models. It can be feasible, like in our research program, where long-term
or broad-scale investigations can already provide such data. However, large acoustic libraries
(like xeno-canto.org) can be a great help in the start of building such datasets.

Here, we showed that for a one-species recognition, a free and open-source object detection
program like YOLO developed for image and video processing can be used effectively. With
the scripts written in R and provided as a supplementary to this paper, a user without much
knowledge is able to build acoustic bird detector for specific species. It is worth to mention that
YOLO is able to detect objects belongs to multiple classes (Redmon ef al. 2016), thus our sug-
gested framework can be broaden to multiple species in birds and other animals.

To further increase the general usefulness of our models for the detection of Collared Fly-
catcher and other bird species’ songs and syllables, it is worth to apply data augmentation
technique by using artificially prepared recordings with different background noises (Stow-
ell et al. 2018). Also, to use such models on more broad geographical range, further record-
ings from other populations are needed in the training phase of the process.
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Abstract During the past two centuries, few studies have been conducted on biometrics of
North African Blackbirds. Several of these studies were carried out during the latter part of the 19" and in the ear-
ly 20" centuries. As a result, two subspecies were recognized namely Turdus merula algira inhabiting northern
regions of North Africa and some localities in southwestern continental Europe and 7. m. mauritanicus inhabit-
ing central western Morocco and southern Algeria and Tunisia (to the end of arid climatic regions). In this study
we provide morphological data from the northeastern Algerian population of Blackbird. Results reveal no differ-
ences between sexes in any of the measurements (small sample size). Comparison of morphological data of spec-
imens collected in the northern region of North Africa and from the southern region of Maghreb countries (Alge-
ria, Tunisia and Morocco) show morphometric differences only in wing length. These results are consistent with
the existence of multiple subspecies in North African populations of Blackbird. Our findings support the assump-
tions of previous researchers in considering 7. m. algira as typical of northern areas of Maghreb countries and 7.
m. mauritanicus typical of southern areas of the region.

Keywords: North African Blackbird, morphological characteristics, subspecies, Turdus merula mauritanicus,
Turdus merula algira

Osszefoglalas Az elmult két évszazadban csak kevés tanulmany foglalkozott az észak-afrikai fekete rigok bio-
metridjaval. Ezen vizsgalatok tobbsége a 19. szazad masodik felében, valamint a 20. szdzad elején késziilt. Két
alfajt kiilonboztettek meg: a Turdus merula algira Eszak-Afrika legészakibb teriileteit, és Eurépa délnyugati ré-
szét, valamint a 7. m. mauritanicus k6zép-nyugat Marokko, Algéria és Tunézia deli részét (a sivatagi klimazona-
kozoljik. A jelen tanulmanyban is rogzitett testméretek, eredmények alapjan nem lehet jelentds kiilonbséget tenni
a nemek kozott. Az Eszak-Afrika északi részérél, valamint a Maghreb allamok (Algéria, Tunézia, Marokko) dé-
li régioibol szarmazo adatok dsszehasonlitasakor is csak a szarnyhosszban mutatkozik eltérés. Azonban ezek az
eredmények megerdsitik a leirt alfajok elkiilonitését az észak-afrikai fekete rigd populaciokban, miszerint korab-
ban a Maghreb allamok északi teriileteirdl leirt 72 m. algira és a deli régiokban megtalalhatd 7. m. mauritanicus
valoban kiilonallo alfajoknak tekintendéek.
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Introduction

The morphological characters of birds are one of the factors reflecting their physiological
processes, life history traits, behavior and ecological functions (Dunning 1993, Gaston et al.
2001). Biometric data are of great interest in the study of biogeography and the evolution of
species (Guillaumet ez al. 2005, Svensson 2015).

In the 19" and early 20" centuries, the interest was focused on the description of new spe-
cies (Hounsome 1993). Several studies had demonstrated that biometrics was one of the
most important characteristics, which facilitates the detection of a subspecific or popula-
tion-level differences, which were later often confirmed by phylogenetic technics. In the oc-
cidental Palearctic (especially Maghreb countries), these studies were represented by the
identification of: Atlas Pied Flycatcher Ficedula speculigera described as morphological-
ly different subspecies (Svensson 1992, Setre ef al. 2001a) and identified later as a species
(Seetre et al. 2001b); Streaked Scrub Warbler Scotocerca inquieta (Bergier et al. 2013); two
major lineages were genetically identified within Crested Larks Galerida cristata (Guillau-
met et al. 2008) to describe a new endemic species to North Africa, namely Maghreb Crest-
ed Lark Galerida macrorhyncha (Sangster et al. 2016) and finally, the Saxicola complex
which is still under revision concerning the two species occurring in North Africa, the Eu-
ropean Stonechat S. rubicola and African Stonechat S. torquatus (Zink et al. 2009, Gill &
Donsker 2018).

The Blackbird Turdus merula is one of the most common birds in the Palearctic region
(Isenmann 2002, Collar 2005) including the southernmost areas where the species is present
in various habitats from coastal to semi-arid conditions (Isenmann & Moali 2000). It is one
of the most successful species judged by its ability to adapt to a wide range of environments
including woodland, farmland and urban habitats (Mac Arthur & Mac Arthur 1961, Ludvig
et al. 1994, Isenman 2002). Mgller (2008) and Ciach and Frohlich (2017) have related the
response of some bird species (including Blackbird), which become very abundant in ur-
ban areas, to increasing food availability and night lighting in these ecosystems. One of the
oldest colonizers of urban areas, the North African Blackbird 7. merula constitutes the on-
ly breeding thrush species in urban ecosystems in northeastern Algeria (pers. unpub. data).

The seven actually recognized subspecies of Blackbird are distributed over the Palearctic
region (Gill & Donsker 2018). Despite the consideration of two subspecies of North African
Blackbird in the 19" and early 20" century (Hartert 1902, Madarasz 1903), only 7. m. mau-
ritanicus have been retained for North Africa in the updated list of Gill & Donsker (2018). In
the case of the Tibetan Blackbird 7. m. maximus, for example, an investigation into the phy-
logenetic and biogeographic status of the subspecies led researchers to classify it as a sepa-
rate species 1. maximus (Collar 2005).

Previously, using morphological differentiation, Witherby (1905) have distinguished two
races for North African Blackbird namely: Algerian Blackbird 7. m. algira (Madarasz 1903)
and Moroccan Blackbird 7. m. mauritanicus (Hartert 1902). These subspecies were evident-
ly distinguishable by wing length, and based on the measurements, it has been conclud-
ed that the smaller Algerian Blackbird inhabited the northern areas of Great Maghreb (Ain
Mokra, Annaba; Hammem Meskoutine, Guelma; Akbou, Béjaia), while the other one was
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Figure 1. Supposed distribution of North African subspecies T. m. algira and T. m. mauritanicus across
Maghreb and south Europe (e T. m. algira, o T. m. mauritanicus, overlapping area)

1.dbra AT .m.algiraésaT.m.mauritanicus alfajok vizsgalatainak foldrajzi elhelyezkedése a Maghreb
régidban és Dél-Eurépaban (jelclések: ® T. m. algira, o T. m. mauritanicus, tfedé teriletek

hatara)

Table 1.  Geographic localities of

’ - Locality Source
Blackbird specimens presented -
in Figure 1. Ain Defla Jordans 1950
1. tabldzat Az 6sszehasonlitasra felhasznalt | Casa Blanca Cottrell et al. 1964
fekete rigd egyedek foldrajzi Djbel Mekter Rothschild et al. 1914
eredete (lasd 1. dbra) - - -
Monchique Ticehurst & Whistler 1933
present in the arid region of the Magh- | Tilatou Ménégaux 1914
reb countries (El-Kantara, Biskra; Ta- |Tiffrit Rothschild & Hartert 1912
zoult, Batna; Djebel Mekter, El Bayadh) |Berrahel
(Rothschild et al. 1911, Ménégaux |ElKantara Rothschild et al. 1911

1920) (Figure 1). The same biogeo- |Hammem Meskoutine
graphical differentiation of the two sub- | Azrou
species was noted in Morocco, where 7. [+
m. algira was observed in Tanger (Rif)

. . ) Rif
and T, m. mauritanicus was 1dept1ﬁed in Rharmna Rothschild etl. 1923
the central-west of the country in Maza- -
a

gan, Casablanca (Rothschild ez al. 1923)
(Table 1, Figure 1). Other observations Tanger
were recorded in southern Portugal [Tazoult
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(Monchique) and in South and Central Spain, where the subspecies was described as be-
longing to the Algerian Blackbird 7. m. algira (Stenhouse 1921, Ticehurst & Whistler 1933).
In addition, it was found that a continental Palearctic population fraction (extreme north-
western Africa and extreme southwestern Europe) of Blackbirds presented three divergent
lineages of haplotypes (Rodrigues et al. 2016). This implies that the northern Mediterrane-
an population of Blackbird would belong to North African subspecies.

According to Wysocki (2002), defining the differentiation among populations is possible
using morphological parameters. Over a century, knowledge on the Blackbird populations
inhabiting the northern regions of North Africa was insufficient and the question of differen-
tiation has been seldomly studied. Consequently, only two studies had reported superficial-
ly morphological data of North African Blackbird (Cramp 1988, Selmi 2004). Although the
Blackbird 7. merula has thoroughly been studied, the subspecific variation of the North Af-
rican populations is still not completely known. In our study, we aim to present morphomet-
ric parameters of a North African Blackbird Turdus merula population. We compare these
traits with other studies (notably certain from North Africa). Using comparison, we will dis-
cuss a previously described existence of intra-species variability (morphological traits) that
is still unconfirmed.

Materials and methods

This study was conducted throughout the breeding season of 2015 on a resident urban pop-
ulation of North Africa (Turdus merula spp.), in the Christian cemetery of Bone (Algeria).
The study site is a 6 ha large, old downtown cemetery belonging to the historic, colonial dis-
trict of the city (36° 54°41”N/ 7° 45°24”E) (Figure 2). The cemetery comprises an area of
evergreen and deciduous vegetation, with low undergrowth managed once a year. The built
parts (vaults and chapels) and pedestrian ways divide the site to different patches covering
the most important surface of the cemetery.

We captured adult Blackbirds using mist nets during the breeding season (February to ear-
ly July). We measured the biometrics of individuals according to Svensson (1992): weight
(g), tarsus, bill, tail and wing lengths (mm). A 0.02 mm precision caliper was used to meas-
ure the tarsus length of captured birds. For weight measurement, we used a digital scale to
the nearest 0.01 g. Wing parameters were measured with a metal ruler, also with 0.02 mm
nearest precision. Colored and numbered metal rings were attached to the legs of all cap-
tured individuals before release. Additional specimens were captured from Algiers province
exactly in “Bebezzouar university campus”.

Adult wing length of Balckbirds Turdus merula merula collected from Denmark, Poland,
France and Hungary (Meller 1995, Wysocki 2002, Grégoire 2003, Csorgd et al. 2017) were
used for comparison with North African ones (Rotschild 1921, Vaurie 1955, Selmi 2002,
present study). Furthermore, we compared Blackbirds (museums data Table 1, Figure I)
from Maghreb countries to support the differentiation between subspecies using morpho-
metric parameters of individuals. Including present study data, we used older specimens
(Hartert, collected from northeastern Algeria) and another recent one from southern Tunisia
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Figure 2. Study area (Traditional tissue: built before 1830; Colonial tissue: built during the colonial
epoch 1830-1962 and post-independence extension: after 1962)

2.dbra A vizsgdélati terllet elhelyezkedése (eredeti teriilet: 1830 el6tt épitve; gyarmati idészak:
1830 és 1962 kozott épitve; a felszabadulas uténi terilet: 1962 utan)

(Op. cit) to assure North African population analyses. These data represent the most south-
ern range of the species.

First, we compared North African Blackbirds (without specified subspecies) and then re-
vealed the difference within North African supposed subspecies. Welch’s T test for two inde-
pendent samples and an ellipses principal component analyses (PCA) were used to highlight
morphologic variation and overlapping geographic distribution of North African subspecies.
In the last comparison, only specimens of known locality were used. Analyses were carried
outin R 3.4.0 (R Core Team 2017).

Results

For this study 26 adult individuals were captured (17 males and 9 females). No difference be-
tween males and females was found for any biometric measurement because of the small sam-
ple size (p < 0.05), (Table 2). Although, marginally significant difference in wing and tail (p =
0.06 and 0.07, respectively) would reflect probable changes if the sample size will be enlarged.

First, we compared wing length of European Blackbirds 7. m. merula (125.8 £ 5.22 mm,
ranged 113—-132 mm, n = 15) with North African 7. m. mauritanicus (121.83 £ 5.86 mm,
112-135 mm, n = 104), which measurements significantly differed (t = -2.70, df = 19.46,
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Table 2. Morphological characteristics of North African Blackbird Turdus merula spp. from Annaba city
2. tdbldzat Annaba varos fekete rigéinak (Turdus merula spp.) morfoldgiai jellegei
Measurements Range Sex Mean = SD t p
114.4-124.8 Males 120.82 + 3.63
Wing (mm) 2.058 0.0603
111.8-124 Females 117.28 £4.29
100.9-112.9 Males 105.54 +4.83
Tail (mm) 1.940 0.0707
96.7 - 109.1 Females 103.11 £ 4.55
34.6 -42.7 Males 38.94+1.63
Tarsus (mm) 0.744 0.4651
36.3 - 40.1 Females 3849+ 1.23
29.2-31.9 Males 30.76 £ 0.85
Bill (mm) 1.317 0.2132
28.2-31.7 Females 30.07 £ 1.33
. 73-959 Males 83.76 £ 11.04
Weight (g) 0.795 0.437
58.7-95.5 Females 80.17 £9.83

p < 0.05). This result was based on the current subspecies inhabiting North Africa in which
formerly described separation was pooled. Repeating the comparison without the data of the
supposed T. m. algira as part of T. m. mauritanicus, the wing length did not reveal any ev-
ident difference (t = 0.43, df = 19.39, p = 0.67). Of 68 North African Blackbird measured,
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Figure 3. Ellipses PCA of subspecies traits (Wing and Tail) distributed in North Africa and Southern

Europe
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wing length was 120.83 + 4.79 mm (range 112—135 mm). This trait revealed a significant
difference (t=-5.38, df = 40.47, p < 0.05) when data were separated according to old trino-
mial nomination 7. m. algira (119.19 £ 4.24 mm, n = 48 (present study data included) and
T. m. mauritanicus (124.75 £ 3.71 mm, n = 20).

According to wing and tail lengths PCA, despite weak sample size of 7. m. mauritanicus,
the supposed smaller 7. m. algira was associated to 7. m. mauritanicus traits. The latter, some-
times collected outside its “described” distribution area, has a larger wing length (126.8 + 6.51
mm, range 115-135 mm, n = 10) contrary to 7. m. algira (120.35 + 4.90 mm, range 112-131
mm, n =39). T m. mauritanicus is mostly present in positive side of the Dim 1. According to
the presence of 7. m. algira individuals in the positive and negative sides of both axes, subspe-
cies traits would overlap because of the presence of some long-winged specimens of this sub-
species. However, distribution of the two subspecies overlaps contrary to traits (Figure 3) be-
cause some authors attributed 7. m. mauritanicus to several long-winged specimens.

Discussion

We had marked an unbalanced sex ratio (captured individuals) which follows general ten-
dencies within the species as the number of captured adult males was mostly important
compared with this of females (Cresswell 1999, Wysocki 2002, Selmi 2004, Scheifler et al.
2006). It was showed that capture probabilities were male-biased in birds (Donald 2011)
and precisely within Blackbirds (Lovasz et al. 2018). Within studied population (sampled
during breeding season), these results could reflect behavioral response to predation risk
(Tbafiez-Alamo & Soler 2012, 2017) where females spend more time in nest and males
guard the territory. There was a single exception from the population of central France (Di-
jon) where females were more likely to be captured than males (Faivre et al. 2001).

Contrary to our results, in northern populations of Blackbird, weight presented signifi-
cant variation (Cresswell 1999, Macleod et al. 2005). As well as weight, wing, tarsus and
tail lengths are the most used characters showing dimorphism in Blackbirds (Cramp 1988,
Selmi 2004). These differences were not observed within our population which would re-
flect an absence of sexual dimorphism in morphological terms (7able 2). However, margin-
al difference detected in wing and tail lengths would explain a hidden difference if the sam-
ple size was increased.

Parallel to the fact that some populations/subspecies of the Blackbird is short-distance mi-
grant (Isenmann 2002) and, the probability of the occurrence of the species in a given hab-
itat is strongly linked to its presence in the nearest neighboring habitat (Selmi 2003), we
could confirm the observation of the North African subspecies in southern Europe (Portu-
gal, South and Central Spain (Stenhouse 1921, Ticehurst & Whistler 1933)). In addition, our
results state the absence of difference (at least in wing length) between 7. m. merula and T.
m. mauritanicus (only southern described area in Figure I'), which supports the geographic
belonging of the supposed 7. m. algira. Rothschild et al. (1911) did not give an average of
wing length of both supposed subspecies but he presented ranges of this character. He had
confirmed that 7" m. algira was smaller (118—120 mm) than 7. m. mauritanicus (118-128,
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mostly above 120 mm) following geographical division of subspecies. Later in 1955, Vaurie
reported that wing length of algira ranged between 119 and 131 mm for thirteen specimens
whereas mauritanicus measured 122—135 mm with an average of 128 mm.

Tarsus length in South Tunisia revealed a clear sexual dimorphism (Selmi 2004). Our in-
dividuals may present a longer tarsus compared to southern Tunisian (supposed 7. m. mau-
ritanicus) and European populations 7. m. merula (Wysocki 2002, Selmi 2004). Although
we do not know what was the length of the tarsus of mauritanica, our Blackbirds would be
algira with longer tarsus. This supports the hypothesis of presence of another subspecies of
North African Blackbirds mentioned in the last century as algira. It seems that a longer tar-
sus would be a morphological character which has not been reported before.

Within Forest Thrush Turdus [herminieri populations (Guadeloupe), a strong micro-geo-
graphic differentiation was found for a body-size descriptor (Arnoux et al. 2013). Because
of the strong endemism related to Mediterranean basin species and insular environments all
around notably Balearic Islands, the same body-size descriptor may explain the presence
of differentiation within North African Blackbird. Beside Africa, other specimens (accord-
ing to authors belong to algira) were captured in other continental localities, notably Por-
tugal. Captured specimens’ wings measured 115 and 117 mm, respectively for females and
a male which were different of north Portugal specimen (from Vizeu) with 124 mm wing
length (Ticehurst & Whistler 1933). In addition, Vaurie (1955) had reported that several au-
thors had referred the populations of the Balearic Islands, southern Portugal, and central and
southern Spain to algira (he did not mention authors see “Bird notes from southern Spain,
1921”) following genetic facts presented from Azores islands (Rodrigues 2016).

Morphological characters of Blackbirds do not differ only in size but also in colorations
(feathers and bill), which reflect, according to different authors, immunity, health and repro-
ductive performance of individuals (Faivre et al. 2003a, b, Préault ez al. 2005, Tomiatoj¢ &
Bursell 2006).

We confirmed the presence of a morphological differences at least in wing lengths of
North African Blackbirds (Hartert 1902, Rotschild 1911, 1912, 1914, 1923, Ménégeaux
1914, Ticehurst & Whistler 1933). In fact, we would consider that Blackbirds collected dur-
ing our study are smaller than southern Tunisian ones (Selmi 2004), and also European ones
(Op. cit). This agreement follows results combined from those found during the 19" and 20™
centuries. Although, Gill and Donsker (2018), described 7. m. mauritanicus as a unique sub-
species geographically belonging to northwestern Africa (from Morocco to Tunisia). Con-
sidering subspecific level of North African Blackbirds described previously and confirmed
by morphological data in the present paper we would class current study collected speci-
mens as 7. m. algira until the genetic confirmation.
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Abstract In the spring of 2018, 18 nests of the Middle Spotted Woodpecker (Dendrocoptes me-
dius) were surveyed in a 300 hectare area of the forest region in the south and north of Yasouj. Egg-laying be-
gan in late March. Clutch sizes were between three and seven (mean: 4.29 £ 1.25, median: 4, N = 8). The incu-
bation period varied from 11 to 13 days (mean: 12.4 + 0.89 days). The number of eggs that hatched in successful
nests (N = 8) ranged from 2 to 5 (mean: 3.75 + 0.89). Hatching percentage (N = 7) was 90%. Duration of the nest-
ling period was 23-25 days (median: 24 days). Fledging dates ranged from Apr 28 to June 10, and most chicks
(77%) fledged in the first ten days of May. Number of fledglings from successful nests (N = 17) ranged from 1 to
5 (mean: 3.58 £ 0.71), whereas the mean number of fledglings from all nests (N = 18) was 3.39 + 1.09. The per-
centage of successful nests (at least one fledged young, N = 17) was 94.4%. The overall duration of breeding var-
ied from 39 to 43 days (mean: 40.8 + 1.48 days).

Keywords: breeding, primary hole nesters, hatching success, fledging, nesting success

Osszefoglalas 2018 tavaszan 18 kozép fakopancs (Dendrocoptes medius) odut vizsgaltak 300 hektarnyi erd6te-
riileten, Yasouj varosatol délre, illetve északra. A tojasrakas marcius végén kezdodott. A fészekaljméret harom és
hét tojas kozott valtozott (atlag: 4,29 + 1,25, median: 4, N = 8). A kotlasi id6szak 11-13 napig tartott (atlag: 12,4
+ 0,89 nap). A sikeres fészkekben (N = 8) 25 fidka kelt ki (atlag: 3,75 £ 0,89). A tojasok kikelésének aranya 90%
volt (N = 7). A fidkanevelési idészak 23-25 napig tartott (median: 24 nap). A kirepiilések aprilis 28. és jinius 10.
kozott zajlottak, és a legtobb fioka (77%) majus elsd tiz napjaban repiilt ki. Az odinkeént kirepiilt fiokak szama (N
=17) 1 és 5 kozott volt (atlag: 3,58 £ 0,71). Mindemellett, az 6sszes fészek esetében a kirepiilt fiokak atlagos sza-
ma (N = 18) 3,39 + 1,09 volt. A koltések 94,4%-ban bizonyultak sikeresnek (legalabb egy kirepiilt fioka/fészek,
N =17). A koltés teljes idotartama 39 és 43 nap kozott valtozott (atlag: 40,8 + 1,48 nap).
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Introduction

Middle Spotted Woodpecker (Dendrocoptes medius) depends on old, deciduous forests.
Current knowledge of the reproductive biology of the species is based on only a few studies
(Pettersson 1985, Pasinelli 2001, Kosenko & Kaygorodova 2003, Kosifiski & Ksit 2006),
but none of them has previously examined breeding behavior and performance of this spe-
cies in Iran. The Middle Spotted Woodpecker breeds in the Zagros forests in West and
Southwestern Iran and to a lesser extent also in the Alborz forests in Northwest Iran.
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Reproductive biology, along with other demographic parameters, has been suggested as
a superior estimator of habitat quality (Pasinelli 2001, Williamson et al. 2016). One of the
most pivotal decisions in single-brooded birds is the timing of egg-laying that can greatly af-
fect important parameters such as clutch size and other reproductive outputs (Klomp 1970,
Perrins 1970, Daan et al. 1988). Numerous factors, which differ among bird species, affect
reproductive success in birds (Newton 1989), such as the age of the breeding birds (Sacther
1990) or food, predators, climatic conditions during the breeding period (Wiktander et al.
1994, Kosinski & Ksit 2006).

Another such out-of-human-control factor is rainfall, which is affecting breeding perfor-
mance of Middle Spotted Woodpeckers (Pasinelli 2001). Therefore, determining and know-
ing reproductive performance and its numerous affecting factors is of great importance to
take appropriate conservation measures and to assess their suitability.

Here, we report on different aspects of breeding performance of the Middle Spotted
Woodpecker in Southwestern Iran. This study expands our knowledge about the biology of
this species in Iran and our results are compared to the ones yielded from previous studies
from other localities.

Materials and Methods

The study took place in an area of 300 hectare of the forest region in the south and north of
Yasuj city in Southwestern Iran (31°35°N, 51°38’E) at 2000 meter above sea level with an
average annual temperature and rainfall of 14 °C and 817 mm, respectively. The vegetation
consists of shrubs of the genera Acantholimon, Astragalus and Amygdalus, as well as vari-
ous species of trees including mostly Persian oak (Quercus brantii var. persica) and rarely
ash (Fraxinus angustifolia), mount atlas mastic (Pistacia atlantica), dotted hawthorn (Cra-
taegus puntica) and honeysuckle (Lonicera nummularifolia).

From early March to mid-May of 2018, surveys of woodpeckers were conducted by
2-3 people on foot (4—6 hours per day, often afternoon) to identify the approximate ter-
ritory boundaries and to locate nests, which resulted in finding 18 active nests of Middle
Spotted Woodpecker. Different approaches were used for this purpose. These include lis-
tening to the sound of birds excavating cavities, observing scratches and signs of cavity
excavation, entering and/or leaving the cavity by woodpeckers, and finding wood chips
under the tree on the ground. It must be noted that playbacks were not used as a poten-
tial way to find active birds. Later in the season, active nests were found by checking for
eggs inside cavities and by listening for begging calls of chicks. For each active nest, a
number of variables were recorded (7able 1). To prevent nest abandonment, recording
of these variables (i.e. nest structure characters) were done after fledging of the nestlings
or when a nest was depredated or abandoned. Nest contents were checked using a Bore-
scope (Extech BR300).

To assess breeding performance, the following variables were recorded for each nest:
date of laying of first and last eggs, clutch size, incubation period, hatching rate (eggs laid
divided by hatchlings), number of nestlings, number of fledglings (when the muscles and
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Table 1. Breeding phenology and parameters of the Middle Spotted Woodpecker
1. tdbldzat A kozép fakopancs koltési fenoldgiaja és paraméterei

Breeding parameter Range Mean +SD | Median | n | %
Beginning of laying date March 21 to May 3
Beginning of fledging date Apr 28 to June 10
Duration of breeding season (days) 39-43 40.8 +1.48 41
Clutch size 3-7 429+1.25 4 7
Number of hatched nestlings in total nests 2-5 3.75+0.89 4 8
Number of fledglings in a successful nest 2-4 3.58+£0.71 4 17
Number of fledglings in a failed brood 0-4 3.39+1.09 4 18
Incubation phase (days) 11-13 12.4+0.89 13 5
Nestling phase (days) 23-25 24 +£0.71 24 5
Hatching success 920
n eggs 30
n nestlings 27
N nests 7
Nesting success (all nests) 94.4
n successful broods 17

feathers are developed enough to leave nest), duration of the nestling period, and fate of
each nest (successful, if at least one fledgling hatched, or unsuccessful otherwise). Du-
ration of the breeding season was defined as the time interval between the day on which
the first egg was laid in the earliest nest until the day on which the last nestling of the lat-
est nest fledged. The incubation period was calculated for individual nests as the time in-
terval between the day on which the last egg was laid to the day before the first nestling
hatched. The length of the nestling period was calculated as the time interval between the
day of first egg hatching to the day on which the first nestling fledged (Pasinelli 2001,
Kosinski & Ksit 2006, Michalczuk & Michalczuk 2016). Nesting success was defined as
the ratio of the number of nests with at least one fledged young to the number of nests
in which eggs or nestlings were found (Kosinski & Ksit 2006, Michalczuk & Michal-
czuk 2016). We checked all the nests every 2—3 days during the study period to record
the breeding parameters. To figure out if the nests contained any unhatched eggs or dead
chicks, we did a final check on all the nests after fledglings left the nests (Michalczuk &
Michalczuk 2016). Based on Michalczuk and Michalczuk (2016), we monitored all the
nests during egg-laying period, treated those with destroyed eggs or abandoned as in-
complete clutches.

Statistical calculations were performed using the SPSS software V.18. The relationships
between variables were analyzed by the Kendall’s tau correlations. The significance of rela-
tion between hatching success and nesting success was investigated by Fisher’s exact test.
A significance level of 0.05 was employed for all statistical tests.
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Results

Nesting activities of Middle Spotted Woodpeckers began from mid to late March. Egg-lay-
ing started on March 21* and continued to May 3%. In most of the nests, egg-laying date was
in the last ten days of March (Figure ). Clutch size ranged from 3-7 eggs (X =4.29 £ 1.25
SD, median =4, N = 8) (Table 1). 71.4% of the nests had four eggs (Figure 2).

Incubation period varied from 11 to 13 days (X = 12.4 + 0.89, median: 13). Number of
hatchlings averaged 3.75 £ 0.89 (range = 2-5, median = 4) in all nests (N = 8) (Table 1, Fig-
ure 2). Most of the nests had four chicks (62.5%). Overall hatching rate was 90% (N = 7).

The duration of the nestling period was 23-25 days, with median of 24 days (N = 5). The
earliest and latest fledging dates were April 28 and June 10, respectively, and most chicks
(77%) fledged in the first ten days of May (Figure 3). Length of the breeding duration ranged
from 39 to 43 days (X =40.8 + 1.48, median = 41).

Mean number of fledglings was 3.58 + 0.71 (range = 2—4) in successful nests (N = 17) and
3.39£1.09 in all active nests (N = 18) (Table 1). No chicks were fledged only in 1 out of 18
nests. The most frequent number of fledglings per nest was four (70.6%, number of success-
ful nests = 19) (Figure 3). There is a tendency towards increasing the hatching success (1 =
1.00, P =0.0001) as the clutch size increases. The relationship between both of clutch size
and nesting success (1=0.071, P=0.84) and clutch size and the number of fledglings in suc-
cessful nests (t = 0.091, P =0.81) are not significant. There is no significant correlation be-
tween number of nestlings and fledglings (t=0.091, P = 0.81), as well as nestling and nest-
ing success (t = 0.07, P =0.84).
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Figure 1. Egg laying date in Middle Spotted Woodpeck
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Figure 2. Distribution of Middle Spotted Woodpecker brood sizes. White bars show clutch size (N =
7), gray bars indicate number of hatched nestlings (N = 8), and black bars give number of
fledglings (N = 17) in successful nest
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a szlrke oszlopok a kikelt fiokak szamat (N = 8), a fekete oszlopok a kireplilt fiokdk szamat
(N =17) mutatjak a sikeres koltésekben
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Figure 3. Fledgling date in Middle Spotted Woodpecker
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The percentage of successful nests (at least one fledged young) (N = 17) was 94.4%
(Table 1). Applying Fisher’s exact test, there is no significant relationship between hatching
success and nesting success (P = 0.8).

Discussion

Egg-laying dates of some Palearctic Woodpecker species have repeatedly been studied. For
example, the time of egg-laying primarily occurs in late April to early May in the Middle
Spotted Woodpecker (Pasinelli 2001 (in Switterland), Kosinksi & Ksit 2006 (in Poland)), in
the last week of April in the Great Spotted Woodpecker (Dendrocopos major) (Mazgajski
2002), from April 24™ to May 3" in Syrian Woodpecker (Dendrocopos syriacus) (Michal-
czuk & Michalczuk, 2016), and from 27" March to 21% May in Black Woodpecker (Dryo-
copus martius) (Van Manen 2012). The results of this study indicated that egg-laying begins
in late March. The general timing of breeding period in birds is controlled by photoperiodic-
ity (Immelmann 1971). The onset of egg-laying was earlier in our study area compared to
above-mentioned regions, most likely explaining by the differences in elevation and may-
be availability of food resources in these study areas. Our study was carried out at an eleva-
tion of 2200 m a.s.1, while previous studies (i.e. Pasinelli 2001, Kosinksi & Ksit 2006) had
been done in lower elevations. The beginning of egg-laying may vary from year to year, be-
ing earlier in warmer springs (Pasinelli 2001, Mazgajski 2002). It has been shown that the
timing of woodpecker breeding in temperate forests is synchronized with the time of cater-
pillar peak abundance (Torok 1990, Pasinelli 2001, Wiktander et a/. 2001, Kosenko & Kay-
gorodova 2003). For example, Kosenko and Kaygorodova (2003) suggested that the cater-
pillars appear a few days prior to commence of the hatching period. The young of Middle
Spotted Woodpeckers are primarily fed by caterpillars (Torok 1990), and since the appear-
ance of caterpillars are associated with the appearance of the leaf buds (Van Balen 1973,
Buse et al. 1999), it is very likely that the beginning of egg-laying in Middle Spotted Wood-
peckers are somehow regulated by the commence of vegetation growth. An important factor
in determining the timing of breeding is the availability of food resources (Daan et al. 1988,
Pasinelli 2001). Another factor that seems to affect the breeding performance of the Mid-
dle Spotted Woodpecker is weather conditions during the nestling phase (Pasinelli 2001).

Many studies have provided valuable data on clutch sizes of woodpecker species (e.g.
Wiktander ef al. 1994, Michalek ef al. 2001, Mazgajski 2002, Pasinelli 2003, Kosinski & Ksit
2006, Pasinelli 2006, Vierling & Lentile 2006, Van Manen 2012, Zhu et al. 2012, Michalczuk
& Michalczuk 2016). The average number of eggs differ for different species or even within
the same species, e.g. for Middle Spotted Woodpecker 6.4 eggs (Pasinelli 2006), 6.5 eggs (Ko-
sinski & Ksit 2006), and 5.6 in Hungary and Vienna (Michalek et al. 2001, Pasinelli 2003);
for Great Spotted Woodpecker 5.4 eggs (Mazgajski 2002), 5.6 eggs (Michalczuk & Michal-
czuk 2016); for Syrian Woodpecker 5 eggs (Van Manen 2012); for Black Woodpecker 3.8
eggs (Wiktander et al. 1994); for Lesser Spotted Woodpecker (Dendrocopos minor) 5.9 eggs;
for Lewis’s Woodpecker (Melanerpes lewis) 5.00 eggs (Zhu et al. 2012, Vierling & Lentile
(2006); and for Red-headed Woodpecker (Melanerpes erythrocephalus) 5.4 eggs.
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In our study, clutch sizes ranged from 3 to 7, with an average of 4.29. This was lower
than findings of other studies. In Central and Eastern Europe, clutch sizes ranged from three
to ten (Pasinelli 2001, Kosenko & Kaygorodova 2003, Kosinski & Ksit 2006), although,
Pasinelli (2003) has reported that 10-egg clutches are extraordinary in the Middle Spotted
Woodpeckers. The low clutch size in the current study is probably due to reduced rainfall,
poor vegetation and food shortages in the study year.

In the Middle Spotted Woodpecker, duration of the incubation period has been reported to
range from 7 to 12 days (Pasinelli 2001). In our study, incubation lasted from 11 to 13 days,
with an average of 12.4 days, which is consistent with prior studies. Moreover, duration of
the nestling period ranged from 23 to 25 days, with an average of 24 days which is also sim-
ilar to the results of other studies such as Pasinelli (2001).

In this study, the percentage of hatched eggs was 90%, which is much higher than the
studies of Pasinelli (2001) with 71% and Kosinski and Ksit (2006) with 70%. In our study,
the average number of fledglings from successful nests was 3.58, which was different from
those in Poland with 4.5 (Kosinski & Ksit 2006), in Switzerland with 3.2 (Pasinelli 2001),
and in Southwest Russia with 5.4 fledglings (Kosenko & Kaygorodova 2003).

Nest success in woodpeckers typically varies between 70% and 100% (Winkler et al.
1995, Pasinelli 2006). Nest success in this study was 94.4%, which was much higher than
Pasinelli (2001) with 74.3%, Kosinski and Ksit (2006) with 83.1%, but closer to Michalek
and Winkler (2001) with 89.5 and Kosenko and Kaygorodova (2003) with 89.7%. In our
study, only one nest failed for unknown reasons.

One of the reasons for the difference in the results of the same parameters in various stud-
ies is the negative impacts of weather and rainfall. Pasinelli (2001) and Mazgajski (2002)
have previously reported these negative effects during the breeding period on breeding suc-
cess of Middle and Great Spotted Woodpeckers. According to Pasinelli (2001), mortality of
nestlings increase in cold and humid weather conditions, because parents barely find enough
food to feed chicks. In another study, Wiebe (2011) figured out that there was a direct rela-
tionship between clutch size and warmer temperatures in nest cavities; nevertheless, this pa-
rameter (cavity temperatures) has no affect on hatching and fledging success.

It has noted that territory quality is one of the affecting factors of breeding success in birds
(Stacey & Ligon 1987, Catchpole & Phillips 1992, Pasinelli 2001, Nappi & Drapeau 2009).
In woodpeckers, measuring the availability of hole-trees (Walters, 1990) or the densities
of dead stems and deciduous trees is important (Carlson 1998). The most population den-
sities of Middle Spotted Woodpecker are found in mature deciduous forests with many old
Oak stems (e.g. Muller 1982, Schmitz 1993, Winkler et al. 1995) with few exceptions (see:
Gunther & Hellmann 1997). Finally, habitat quality affects the reproductive performance of
this species on the landscape level (Pasinelli 2001).
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Abstract The Fieldfare is a bird species widely distributed in the Palearctic region. In Hunga-
ry, the species is considered as a rare breeder and common, sometimes abundant migrant in au-
tumn and spring, and also as winter visitor. It is prone to invasion, since northern breeding populations leave the
breeding sites in large numbers only when the available food is inadequate or inaccessible to the birds. Most pop-
ulations follow a southern-southwestern migration pattern, and in the course of their movement they also migrat-
ing through the Carpathian Basin. In this study, we examined the migration and wintering of the species in an ar-
ea of southeast Hungary between 2004 and 2019. Data were collected between the beginning of October and the
middle of April and during that period we saw Fieldfares a total of 416 times. In addition to the description of mi-
gration, the effect of weather on bird numbers was also investigated. According to our results, the species appears
in the area in October and disappears in late March and the first half of April. The individuals that migrate in Oc-
tober are likely belonging to the Central European breeding population, while from November the Scandinavian
birds can be seen. The maximum number of birds observed during the different years showed significant differ-
ences, as did the patterns of movements within the seasons. The relationship between the local weather and the
number of birds has been demonstrated over several seasons, which is typical of species with an escape migration.

Keywords: invasion, wintering, escape movements, introduced plants

Osszefoglalas A feny6rigo az északi teriiletek elterjedt énekesmadara, amely Magyarorszagon kisszamu fészke-
16 és gyakori, olykor tomeges 0szi és tavaszi atvonulo, illetve téli vendég. Egyike a tipikus invazios madarfajok-
nak, ugyanis az északon fészkel6 populaciok csak abban az esetben hagyjak el nagy szamban a koltéhelyeket, ha a
rendelkezésre allo taplalék mennyisége nem elegendd, vagy az nem hozzaférhet6 a faj szamara. A legtobb popula-
ci6 déli-délnyugati vonulasi iranyt kovet, és ezen mozgasuk soran érintik a Karpat-medencét is. Jelen dolgozatban
egy délkelet-magyarorszagi teriileten vizsgaltam a faj vonulasat és telelését a 2004 ¢s 2019 kozotti idészakban. Az
adatgytijtés oktober eleje és aprilis kdzepe kozott zajlott, és dsszesen 416 alkalommal lattam fenydrigokat. A vo-
nulds leirdsa mellett az id6jarasnak a madarak mennyiségére gyakorolt hatdsat is vizsgaltam. Eredményeim sze-
rint a faj 6sszel, oktoberben jelenik meg a teriileten és marcius végén, aprilis elsd felében tiinik el. Az oktoberben
atvonul6 egyedek minden bizonnyal a kozép-eurdpai koltéallomanyhoz tartoznak, mig novembertdl mar a skan-
dinav madarakat lehet latni. Az egyes vizsgalati évek soran megfigyelt maximalis példanyszamok jelentds eltéré-
seket mutattak, mint ahogy a madarak szezonon beliili mozgasi mintazata is kiilonboz6 volt az évek kozott. A lo-
kalis idGjaras és a madarak szama kozotti 6sszefliggést tobb szezonban is sikeriilt igazolni, ami tipikusan jellemz6
a sz0kd vonuldst mutato fajokra.

Kulcsszavak: invazid, sz6ko vonulds, telelés, betelepitett ndvények

Department of Systematic Zoology and Ecology, Eétvos Lorand University, 1117 Budapest, Pazmany Péter sétany
1/¢, Hungary, e-mail: bozolaszlo91(@gmail.com
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Introduction

The Fieldfare Turdus pilaris has an extremely large breeding range with a total of 24,100,000
km? area (BirdLife International 2019). It breeds from North and Central Europe, East
through Central Siberia, North Kazakhstan, Altai and Sayan Mountains to Aldan Basin and
Transbaikalia (Collar 2019). It breeds in several European countries since the mid-20" cen-
tury, including Serbia (Stankovi¢ 2018), Italy (Spina & Volponi 2009), Croatia (Budinski
2013) and the British Island (Wernham et al. 2002). Monotypic (Collar 2019), however,
birds wintering in the Upper Volga region of West Russia, described as race glacioborea-
lis, differ from local breeders in morphology and plumage, but further researches are need-
ed (Lastukhin 2005). It winters in West and South Europe, North Africa and Southwest Asia
(Collar 2019), but some breeding areas (i.e. South Scandinavia, Germany, Czech Republic
and Hungary) have a considerable overlap with autumn/winter areas (Milwright 1994). Vag-
rants have occurred in Arabia, China (Kansu), Japan, North America and India (Clement &
Hathway 2000, Banerjee & Inskipp 2013).

Fieldfares typically breed in birch, alder and pine forests mostly near rivers, marshes and
creeks, but at lower widths they can be found in mixed forests too (Collar 2019). The Field-
fare’s preferred diet, in summer at least, is invertebrates, particularly earthworms. In autumn
they switch to fruits, and in severe winter weather, when the ground is frozen, a considerable
number of Fieldfares may enter orchards to feed on apples (Norman 1994, 1995).

The species migrates from the northern breeding areas to south-southwest, however, there are
differences among breeding populations. Compared to the closely related Song Thrush T. philo-
melos and Common Blackbird 7. merula, the connectivity between the breeding and wintering
grounds is very small (Huttunen 2004, Csorg6 et al. 2017a, b). In the case of Redwing 7. ilia-
cus that breeds also in the northern areas, there is also very small connectivity (Huttunen 2004).
Birds breeding in Finland have mostly southwestern migration direction and winter almost in
Italy and France, but there are data from 30 different countries (Valkama et al. 2015). Similar
pattern can be observed in Sweden and Denmark, but a part of the Swedish local breeding birds
moves first to Norway, and then turns to south. They winter in a very broad area from Spain to
Azerbaijan (Benlekke et al. 2006, Fransson & Hall-Karlsson 2008). The birds re-captured in
Germany originate almost from North Fennoscandia and winter in South-Southwest Europe,
but some individuals are from Russia to the 87° longitude and there are recoveries from the
eastern Mediterranean too (Bairlein ez al. 2014). The foreign recoveries in Italy, which is one
of the most important wintering countries of the species, originating particularly from Finland,
Germany and Russia. The Baltic accounts for a large part of the overall sample, together with
Central-eastern Europe and there is a connectivity of Italy with the United Kingdom too (Spina
& Volponi 2009). The Siberian and the central Russian birds go to the Po, Rhone and Gironde
rivers, so these populations have a southwestern migratory direction. This migration route pas-
ses the Carpathian Basin, which can be used for a refuelling stop if necessary, and enters the Po
from the east. This is the only direction (other than via the Adriatic Sea), which avoids crossing
the Alps (Milwright 1994). This was considered by a bird that has been ringed in Hungary and
later has recovered in Siberia (Csorgd & Gyuracz 2009a). Their migration speed is fast, most
likely depending on the favourable winds (Milwright 1994).
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The Scandinavian birds leave the breeding areas from October, then the recoveries in No-
vember are already concentrated in Central Europe (Fransson & Hall-Karlsson 2008, Bair-
lein et al. 2014, Valkama et al. 2015). The earliest foreign ringed Fieldfares reach Italy in
mid-September and increase in frequency in October, while the highest numbers are reached
between the second decade of November and the first of December (Spina & Volponi
2009). The first individuals reach the Central European breeding grounds from early-March
(Schropfer 2008), while the Scandinavian birds arrive in April (Fransson & Hall-Karlsson
2008, Valkama et al. 2015).

The species is not faithful to its wintering sites year after year (Ashmole 1962, Norman
1994), and, additionally, has no fidelity to an area, even within a winter season. For example,
birds ringed during winter in the United Kingdom, Belgium and The Netherlands have been
found in Croatia in subsequent winters (Budinski 2013). Furthermore, birds from the same
brood, in subsequent winters may occur in entirely different areas (Simms 1978). Some in-
dividuals have been found in successive winters at areas up to several thousand kilometres
(Ashmole 1962, Bairlein et al. 2014). Studies in Germany show that the individual winter-
ing sites can be spread over 3000 kilometres over the years (Bairlein et al. 2014). These ir-
regularities can be explained by drifting during migration (Alerstam 1975), movements dur-
ing hard weather (Lack 1960), or intense nomadic behaviour to exploit variable berry crops
(Norman 1994). Wintering birds from Britain, Denmark and Germany move to the south-
east during a winter season (Milwright 1994). However, the examination of the ringing re-
cord shows that some individuals, and possibly some populations, are faithful to winter sites
(Milwright 1994). At one ringing site in eastern England, out of 910 birds, 11 (1.2%) were
trapped again in later winters, also, of the 278 British and Irish ringed birds which have been
recovered anywhere during a winter subsequent to that of their ringing, 15 (5.4%) were re-
covered within 20 km from their ringing site (Milwright 1994). Besides, Thy (1986) found
that Fieldfares wintering in eastern England have a flexible social structure ranging from
highly gregarious to near-territorial according to their food supply. In experiments using ap-
ples, previously-gregarious Fieldfares established large exclusive territories and spent more
time on aggression and eating experimental apples and less time on hunting invertebrates
than non-territorial birds did. However, important to note, that the birds wintering in Britain
might show a different habit due to the temperate, mild climate is different from the Cen-
tral European conditions.

The Fieldfare is a typical irruptive species. The results of Tyrvdinen (1970) in Finland
shows, that a significant part of the breeding population did not migrate in the autumn when
the berry crop of the mountain ash was exceptionally good and, moreover, when the autumn
was very mild, and the snow cover delayed. Emigration only started when the food sup-
ply was exhausted. The species shows marked invasion tendencies in relation to the supply
of rowanberries (Alerstam 1993). Svérdson (1957) found that every third or fourth winter,
Scandinavia is invaded by huge masses of Fieldfares originating from the northern breeding
grounds. Irruption species seem to have an extra ability of locating food. In this way, Field-
fares, which move along fairly high in the air, could direct their further flight according to
sign-stimuli reaching them from perhaps almost as far as the horizon. Their search would
thus be a random one, but not a search like that of a foraging party of tits, working its way
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through the trees; instead, it would be an optical search over a really wide range (Svirdson
1957). Birds are often capable of staying during a period of harsh winter conditions in row-
anberry or apple trees and to maintain themselves on remaining berries or rotten fruits (Ber-
thold 1996).

In Hungary, the species breeds in small number, but it is a common, sometimes abun-
dant migrant in autumn (September-October) and spring (March-early March), and vis-
itor in winter (October-March) (Hadarics & Zalai 2008). Although occasional breeding
is known from the early 20" century (Hadarics & Zalai 2008), the number of breeding
pairs increased from the 1980°s (Béres & Béres 1983, Béres & Petrovics 1984), possibly
due to the extension of the species’ distribution area (Tiainen ef al. 1997, Schmidt 1998).
The knowledge related to the movements of the local population is insufficient (Csorgd &
Gyuracz 2009a).

Based on the Hungarian ringing records, most of the birds that migrate through and win-
ter in the Carpathian Basin are from Scandinavia (mostly Finland). However, there are re-
captures from Belgium and Russia too, and birds that had been ringed in Hungary have been
recovered from southern France to Turkey (Csérgd & Gyuracz 2009a).

In this study, the migration and wintering of Fieldfare were examined in Southeast Hun-
gary. The main goal was to describe the autumn and spring migration of the species in the
study area and to examine the connections between weather and the movements of the
Fieldfares.

Material and methods

The study was carried out in the area of Kevermes and Lékoshaza in the southeastern part of
Hungary (Figure 1). I considered the administrative boundaries of the two villages with an
80 km? total area as the boundaries of the territory of my research (Hevesi 2005). The land-
scape is dominated by agricultural lands with some planted forests, artificial lakes, canals
and steppes (for details see Boz6 2017). The core area was the surroundings of Fenyves-for-
est, with an approximate 50 ha total area. This area included the lake gravel pit (open water
surface with dense lakeside vegetation), the forest of the former pheasant station (oleaster
Elaeagnus angustifolia plantation), the Fenyves-forest (common hackberry Celtis occiden-
talis, common oak Quercus robur, acacia Robinia pseudoacacia) and a poplar (Populus
spp.) plantation.

The study seasons covered the period between 1 October and 15 April in every year from
2004 to 2019 with a total of 416 observation records. The data collection was based on field
observations with binocular. During the 2006/07 and 2009/10 seasons, the data collection
was started later and finished earlier, therefore from these periods the earliest and latest ob-
servations cannot be published. The situation was the same in the cases of the latest records
during the 2008/09, 2010/11 and 2015/16 seasons. For the description of migration periods
and winter movements, I only considered the data from 2012 to 2019, when the intensity
of data collection was similar. During this period, we visited the study site on 501 different
days and we have seen the species on 344 different days. Detailed information of weather
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Lékoshaza

Kevermes @

Figure 1. The location of the study area in Hungary
1.dbra A vizsgalati terlilet elhelyezkedése Magyarorszag teriiletén

(minimum and maximum temperature values, snow thickness values) is available only from
2012, therefore to analyse the impact of temperature and snow coverage on the number of
birds, I used data set from 1 October 2012 to 15 April 2018. To analyse the relationship
between the number of birds and the temperature data of the current week, [ used Pear-
son’s product correlation test with the software R version 3.2.4 (R Development Core Team
2016). I also analysed the impact of the temperature values of the previous week on the
number of birds in every season. To test the impact on the number of birds in the study ar-
ea, the peak values of the different seasons were compared to the monthly temperature val-
ues of Helsinki, South-Finland. Microsoft Excel 2013 was used to create graphs and tables.
The temperature data are from the website of the World Weather Online (www.worldwea-
theronline.com).

Results

The average movement pattern for 2012-2019 is characterized by three major peaks
(mid-December, early-February, and late February to early March). The number of birds
increases in October and the first half of November, high between late-November and ear-
ly-March, and decreases from the second half of March (Figure 2).

Taking the complete database into account, the earliest autumn data are from 4 Octo-
ber 2012, while the latest spring observation was on 15 April 2017. Based on data from 10
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Figure 2. Seasonal distribution of Fieldfare’s data between 2012-2019. Number of birds was averaged
based on weekly averages over the seven seasons

2.dbra A feny6rigd adatok szezonon bellili (oktdber 15. - &prilis 14.) eloszlasa 2012-2019 kozott.
A példanyszamok a hét szezon hetenkénti atlagai alapjan lettek szamitva

Table 1. The earliest and latest observation data, the dates of the seasonal peaks and the number
of birds observed at that time, and the number of days elapsed between the earliest and
latest observation data per season

1. tdbldzat A legkorabbi és legkésébbi megfigyelési adatok, a szezonalis csucsok idépontjai és az
abban az idépontban medgfigyelt példanyszam, valamint a szezononkénti legkordbbi és
legkésébbi megfigyelési adatok kdzott eltelt napok szama

Season Earliest data | Latest data Peak day NL::::';:;?: dbai;ds Ii)na:ﬁ:g:::
2004/05 |2 Nov. 12 Mar. 09 Jan. n.a. 131
2005/06 |12 Nov. 18 Mar. 29 Dec. 600 127
2006/07 |[n.a. n.a. 10 Feb. 150 n.a.
2007/08 |23 Oct. 21 Mar. 01 Dec. 600 150
2008/09 |23 Oct. n.a. 23 Jan. 400 n.a.
2009/10 |n.a. n.a. 17 Dec. 300 n.a.
2010/11 |02 Nov. n.a. 23 Dec. 1500 n.a.
2011/12 |14 Oct. 26 Mar. 04 Dec. 400 164
2012/13 |04 Oct. 9 Apr. 04 Feb. 2000 188
2013/14 |02 Nov. 23 Mar. 23 Jan. 200 142
2014/15 |26 Oct. 1 Apr. 14 Dec. 500 158
2015/16 |22 Oct. n.a. 12 Dec. 400 n.a.
2016/17 |15 Oct. 15 Apr. 16 Jan. 1000 183
2017/18 |16 Oct. 29 Mar. 27 Nov.; 16 Dec. 400 164
2018/19 |17 Oct 7 Apr 24 Feb 1200 172
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Figure 3. Seasonal distribution of Fieldfare’s data (cumulative values). Different lines indicates the
different study seasons (black solid line: 2012/13, yellow solid line: 2013/14, black dashed
line: 2014/15, red solid line: 2015/16, blue solid line: 2016/17, green solid line: 2017/18,
black dotted line: 2018/19)

3.dbra A fenyérig6 adatok szezononkénti eloszlasa (kumulativ értékek). A kiilénb6z6 vonalak a
kiilonbozé vizsgalati szezonokat jelzik (fekete folytonos vonal: 2012/13, sarga folytonos
vonal: 2013/14, fekete szaggatott vonal: 2014/15, piros folytonos vonal: 2015/16, kék
folytonos vonal: 2016/17, zéld folytonos vonal: 2017/18, fekete pontozott vonal: 2018/19)

seasons, Fieldfares spent an average of 157.8 days in the area (SD = 20.5). The shortest pe-
riod (127 days) was spent in the 2005/06 season and the longest period (188 days) in the
2012/13 season (Table 1).

Compared to the average pattern, seasonal migration curves show significant differences
between 2012 and 2019 (Figure 3). It had the highest number of birds in the 2012/13 sea-
son and the lowest number in the following season. In four seasons, the most birds were
present between the beginning of November and the end of December, and after that peri-
od, their numbers decreased significantly. Conversely, during three seasons, there were few

Table2.  Correlations between the number of birds observed and the temperature data for the
current week by season
2. tdbldzat A megfigyelt madarak szama és az aktudlis hét hdmérsékleti adatai kozti 6sszefliggések

szezononként
c Minimum temperature Maximum temperature Average temperature
eason
t P R t P R t P R

2012/13 | -1.7511 | 0.0917 | -0.3248 | -2.0253 | 0.0532 | -0.3691 | -1.9174 | 0.0662 | -0.3520
2013/14 | -2.9695 | 0.0063 | -0.5033 | -3.3775 | 0.0023 | -0.5522 | -3.2263 | 0.0034 | -0.5347
2014/15 | -1.4258 | 0.1658 | -0.2693 | -1.8956 | 0.0692 | -0.3485 | -1.6985 | 0.1014 | -0.3160
2015/16 | -1.4734 | 0.1526 | -0.2776 | -1.4247 | 0.1661 | -0.2691 | -1.4523 | 0.1584 | -0.2739
2016/17 | -3.3404 | 0.0025 | -0.5480 | -3.6993 | 0.001 | -0.5872 | -3.5408 | 0.0015 | -0.5704
2017/18 | -0.7193 | 0.4784 | -0.1397 | -1.2790 | 0.2122 | -0.2433 | -1.0135 | 0.3202 | -0.1949
2018/19 | -1.0072 | 0.3231 | -0.1937 | -0.5306 | 0.6001 | 0.1035 | -0.7460 | 0.4623 | -0.1448
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Correlations between the number of birds observed and the temperature data for the
previous week by season
3.tdbldzat A megdfigyelt madarak szédma és az azt megel6z6 hét hémérsékleti adatai kozti 6sszeflig-
gések szezononként

< n Minimum temperature Maximum temperature Average temperature
t p R t P R t P R
2012/13 | -1.8145 | 0.0812 | -0.3353 | -2.2598 | 0.0324 | -0.4052 | -2.0680 | 0.0487 | -0.3758
2013/14 | -2.2224 | 0.0352 | -0.3995 | -2.6547 | 0.0134 | -0.4618 | -2.4873 | 0.0196 | -0.4384
2014/15 | -0.3887 | 0.7007 | -0.0760 | -0.7591 | 0.4546 | -0.1473 | -0.5982 | 0.5550 | -0.1165
2015/16 | -1.0875 | 0.2868 | -0.2086 | -1.0500 | 0.3034 | -0.2017 | -1.0724 | 0.2934 | -0.2058
2016/17 | -3.3320 | 0.0026 | -0.5470 | -3.5932 | 0.0013 | -0.5760 | -3.4718 | 0.0018 | -0.5628
2017/18 | -0.6446 | 0.5248 | -0.1254 | -0.9580 | 0.3469 | -0.1847 | -0.8006 | 0.4306 | -0.1551
2018/19 | -1.4366 | 0.1627 | -0.2711 | -1.0651 | 0.2966 | -0.2044 | -1.2390 | 0.2264 | 0.2361
Table 4. Correlations between the number of birds and the snow cover by season
4. tdbldzat A madarak szdma és a hoboritottsag kozotti 6sszefliggések szezononként
Season t df p R
2012/13 1.7105 65 0.0919 0.2075
2013/14 43919 80 <0.0001 0.4408
2014/15 -0.9929 73 0.3240 -0.1154
2015/16 -0.8253 104 0.4111 -0.0807
2016/17 3.6074 67 0.0006 0.4033
2017/18 -1.1060 57 0.2734 -0.1449
2018/19 -0.8020 73 0.4252 -0.0934

Fieldfares in the area in autumn and the first half of the winter and their number peaked be-
tween late-January and late-February.

In the 2013/14 and 2016/17 seasons, the number of birds is negatively correlated with
both minimum, maximum, and average temperatures. There was also a negative correlation
between maximum temperatures and the number of birds in the 2012/13 season (Table 2).

Examining the relationship between the weekly average number of birds and the temper-
ature one week earlier, there was a negative correlation between the maximum temperature
data and number of birds in the 2013/14 and 2016/17 seasons, while a negative correlation
between minimum and average weekly temperatures was found for 2012/13, 2013/14 and
2016/17 seasons (Table 3).

There was a positive correlation between the number of birds and snow cover in the
2013/14 and 2016/17 seasons (Table 4).

There was no significant relationship between the average monthly mean temperatures in
southern Finland and the seasonal peaks in Kevermes (r =—0.20728, p = 0.477), but in two
of the seasons when the seasonal peak was above 1000 specimens (2010/11 and 2012/13)
were characterized by extremely low temperature values in the breeding area.
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Discussion Table5.  Average monthly mean temperatures
in southern Finland in the months
when we recorded seasonal maximum
numbers in Kevermes

5.tdbldzat Az atlagos havi kozéphdémérsékleti ér-

In the case of partial migratory species
nesting in northern Europe and Siberia,

the breeding success (density) and the au- tékek Dél-Finnorszagban azokban a hé-
tumn-winter weather (amount and availa- napokban, amikor Kevermesen a sze-
bility of food) determines the rate at which zonalis  maximum  példanyszamokat
the birds remain at the breeding grounds or regisztraftuk
migrate to the south (Svirdson 1957, Jenni Average monthly
1987). In case of Fieldfare, a good breed- | Season |  temperature Peak day
ing season followed by poor late summer (Saklnland)
weather, would lead to large bird popu- 2005/06 22 29 Dec.
lations with a poor northern food supply. 2006/07 7.9 10 Feb.
Such a case would bring forth years when | 2007/08 23 01 Dec.
very large influxes of Fieldfares appear in | 2008/09 -2.8 23 Jan.
wintering areas early in the autumn (Mil- |2009/10 -3.6 17 Dec.
wright 1994). Fieldfare is one of the ir- |2010/11 -7.5 23 Dec.
ruptive species, and while the migration |2011/12 33 04 Dec.
direction is essentially southwest, some [5912/13 18 04 Feb.
pppulations use differer}t migration direc- [ 005 14 59 23 Jan.
tlpps, routes, and w1nter'1ng. groun.ds. In ad- 2014/15 ol .
dition, usually, even within a winter sea-

. . . 2015/16 33 12 Dec.
son, they travel considerable distances in
search of food (Csorgd & Gyuracz 2009a). 20nei 19 16 Jan.
On the other hand, migration of closely re- | 2917/18 18 27 Nov.; 16 Dec.
lated thrushes is much more regulated. The [2018/19 7.1 24 Feb.

connectivity between nesting and winter-

ing sites is much stronger, but there are also differences between populations. Different sub-
species of Song Thrush T. philomelos and Common Blackbird 7. merula exhibit various mi-
gratory strategies (resident, partial or obligate migrant) (Lundberg 1985, Csorgé et al. 2017a,
b, Németh 2017). The general direction of autumn migration of Song Thrush is in a large an-
gle from southwest to southeast, however, the migrants mainly winter in southwest Europe
(Milwright 2006), while Common Blackbirds from Fennoscandia, British Isles, Denmark
and Germany migrate to south-southwest and there is a clear tendency, that birds from more
eastern origin migrate to the south (Ashmole 1962). Hungarian populations of Song Thrush-
es and Common Blackbirds winter in a relatively limited range in the Central Mediterrane-
an (Csorgo et al. 2017a, b, Csorgd & Gyuracz 2009b, c). It seems that the Carpathians are
some kind of a barrier for the northern Common Blackbirds and Song Thrushes (Cso6rg6 et
al. 2017a, b). This results in the migration flyways avoiding the Carpathian Basin. The pop-
ulations of Redwings 7. iliacus are obligate or partial migrants and overwinter in a wide area
from Iceland to the Black Sea (Huttunen 2004). The migration and winter movement of the
species is very similar to that of the Fieldfare: birds do not have strong wintering site fideli-
ty and their movement is determined by the amount of available food (Andreotit et al. 2001,
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Milwright 2002, 2003). Northern populations typically migrate southwest (Milwright 2002,
2003), similar to other thrush species discussed so far. The east-west movements for Tur-
dus species seem to be important, also in an evolutionary sense. In a recent study, Nagy et
al. (2019) found that the most likely ancestral area of genus Turdus located in East Asia, fol-
lowed by colonization of the western Palearctic, Africa and emerged and repeated trans-At-
lantic events. In addition, some species distributed in Siberia, like Naumann’s Thrush 7.
naumanni and Black-throated Thrush T atrogularis can be also occur in Western and Cent-
ral Europe during their westward vagrancy (Hadarics 2014, 2016). The Fieldfare does not
breed in the southeastern part of Hungary, however, it is a common migratory and wintering
species (Bozo 2017). Breeding in Hungary takes place between April and July, mainly on
wet meadows, pastures and floodplains (Haraszthy 2019). There are no extensive pastures,
meadows and apple orchards in the area, which are essential foraging sites for the species.
Feeding flocks appear every year on the Turai lawn and Tulkdn lawn (which are wet lawns)
in Lokoshaza, but they only stay there for a short time, presumably due to the lack of suita-
ble resting trees (Boz6 2017). However, the Fenyves Forest and the surrounding forests pro-
vide an adequate food supply for the species (oleaster, common hackberry). Birds typically
spend the night there, but in mild weather and on snow-free days, during the morning they
divide into smaller groups and feed on the surrounding fields. In the absence of ringing-re-
capture data, it is not known whether these birds come back overnight or move to another
area. Both options are likely to occur, as in some cases the number of birds is approximately
the same at two morning outings, others are significantly different. In case of cold weather
and thick snow cover, birds will not leave the food-rich forest during the day. In addition to
the fruits available even with thicker snow cover, the watering places in the area are of great
importance. For this purpose, in the case of long-lasting colds below —15 °C, birds use the
close gravel pit and the puddles that are broken by traffic. The availability of water is likely
to be a very important factor for the movement of birds during the season. In the winter of
2005/06, due to the extremely thick (sometimes 50—60 cm) snow cover, Fieldfares appeared
in much larger numbers in the village than usual. At that time, their flocks appeared in the
only apple orchard of the village and also in bird feeder sites.

Summarizing the data from the past 16 years, the first birds arrive in the second half of
October in autumn, but in one case they arrived in the area at the beginning of the month.
Because individuals of northern European populations typically reach the northern areas of
Central Europe only by November (Fransson & Hall-Karlsson 2008, Valkama et al. 2015),
these birds are likely to be members of the Central European breeding population. Follow-
ing sporadic occurrences in October, migration will intensify in November, which is like-
ly to indicate the arrival of Scandinavian birds. The movement pattern observed thereafter
changes from year to year. Although the dates of the seasonal peaks do not coincide with the
coldest winter temperatures in the North, two out of the four coldest winters in Finland over-
lapped with the highest numbers of Fieldfares observed in Kevermes. The data show a peak
in mid-December and then a peak in late January/early February, supported by the time dis-
tributions of the maximum number of birds observed in the 16 study years.

Significant differences between years can be explained by species-specific invasion pat-
terns and low wintering site fidelity. In the more southern areas, they appear more abundantly
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when food in the northern areas is scarce and/or inaccessible, e.g. because of a heavy snow-
fall. This can be especially significant if the breeding success was high in that year. This is
true not only for the Fieldfare but also for the closely related species, the Redwing and the
Common Blackbird (Snow 1966, Andreotit ef al. 2001, Milwright 2002, 2003, Bairlein et
al. 2014), but also in other species with similar migration habits, e.g. Two-barred Crossbill
Loxia leucoptera (Svirdson (1957) and Brambling Fringilla montifringilla (Jenni 1987)).

While Blackbirds are unlikely to perform hard-weather movements in Britain (Snow
1966), some individuals may exhibit weather escape movements in Germany (Bairlein ez al.
2014) and also in Hungary, where the males show hard-weather escape equalising the sex
ratio on lower altitudes (Csorgd & Kiss 1986, Ludvig et al. 1991). The Song Thrush (Ash-
mole 1962) and the Common Blackbird (Ioal¢ & Benvenuti 1983) are also characterized by
strong wintering site fidelity.

Only two invasions occurred during the study period, when the maximum numbers of
birds were over 1500 individuals. It shows very well the seasonal variability in the number
of wintering individuals, that after the invasion in the season of 2012/13, we observed the
least birds in the following season.

Fieldfares have low wintering site fidelity. They are characterized by an escape move-
ment, which occurs when the weather conditions become unfavourable or when food sour-
ces are exhausted. In our study, the correlation between the local weather and the number of
birds shows that with the decrease in temperature, the number of birds has increased statis-
tically significantly in certain seasons. It was the strongest among the current weekly num-
bers and the previous week’s weather values. Three out of the six seasons showed signifi-
cant correlation. There was a significant positive correlation between the snow cover and
the number of birds in two seasons. All in all, this indicates that the local movement of birds
is mainly influenced by the weather of the previous week. It encourages birds to seek new
food sources in adverse weather conditions. Because of the thickening of the snow cover,
birds cannot feed on the soil. In this case, the role of woody vegetation increases, as the ber-
ries and fruits are still available.

The fact that the birds spend 127-188 days in the study site, raises conservation issues.
The species is extensively hunted in southern Europe (Spina & Volponi 2009), while in
most parts of the continent, due to specific human activities and climate change, the extent
of pastures and wetlands is decreasing. As a result, changes may occur in species overwin-
tering in the continental Mediterranean. For example, Németh (2017) found that the Com-
mon Blackbird is wintering even more northward. According to ringing-recapture data, the
bird bycatch distance has decreased significantly (5.9 km/year) over the years. The migra-
tion of Fieldfare is much less regulated than the Common Blackbird’s, and it is able to re-
act to changes much easier. It is therefore likely that the Carpathian Basin will become an
increasingly important wintering area for the species. Since, like many other bird species,
it consumes mainly crops (oleaster, common hackberry) in the winter, their role may al-
so increase. This is especially true in the woodless plains of the Great Plain, where forests
consisting of native tree species have been almost completely eliminated (Bozo 2018), so
bushes and wooded areas of alien species can be appreciated from a nature conservation
point of view.
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Abstract Publications about curiosities are known in the Hungarian and international ornithologi-
cal literature since the 1800s. Although studies explaining the processes of pigmentation dysfunctions have been
known since the mid-nineteenth century, these specimens still appear only as curiosities in the professional press and
the terminology used to specify them is generally incorrect. The analysed genetic abnormalities causing white col-
our varieties in Woodcock (albinism, leucism, Ino) are due to mutations. By briefly describing the biological back-
ground of the defects, this work helps detect colour changes. In this article, we provide a broad overview of partially
or completely white Woodcocks (n =23 expl.) found in international (8 countries) and Hungarian literature. We have
supplemented the literature background with our own studies. The large-scale analysis of the variability of colours
and patterns was made possible by the countrywide wing sample collection within the biometric module of Wood-
cock Monitoring, which has been running under the coordination of the Hungarian Hunting Conservation Associa-
tion since 2010. Within this framework, 12,078 samples were analysed between 2010-2018. We found that pigment
deficiency occurred in the sample set only with a proportion of 0.01%. Based on the Hungarian literature and our
own samples, we presented the known occurrences on maps of the state territory with boundaries before and after
1921, indicating the causes of patterns of occurrence by migration and frequencies of occurrence.

Keywords: Woodcock, Scolopax rusticola, curiosity, colour change, albinism, leucism, pigmentation

Osszefoglalas A magyar és a nemzetkozi ornitologiai szakirodalomban mar az 1800-as évekbdl ismertek kurio-
zumokra vonatkozo kozlések. Ugyan a XIX. szazad kozepétl mar megjelentek a pigmentacios diszfunkciok fo-
lyamataira magyarazatot ado tanulmanyok is, ennek ellenére a kuridzumok tovabbra is csak mint érdekességek
tiinnek fel a szaksajtoban, és e fehér példanyok megnevezésére hasznalt terminologia altalaban hibas. A dolgoza-
tunkban targyalt fehér erdei szalonka szinvaltozatokat eredményez6 genetikai rendellenességeket (albinizmus, le-
ucizmus, Ino) mutaciok okozzak. E szinelvaltozast okozo defektusok bioldgiai hatterének rovid ismertetésével e
munka segiti a szinelvaltozasok felismerését. Cikkiinkben széleskorii attekintést szerettiink volna adni a nemzet-
kozi (8 orszag) és magyar szakirodalomban fellelhet6 részben vagy teljesen fehér erdei szalonkakra (n = 23 pld)
vonatkozoan. A fent emlitett irodalmi hatteret sajat vizsgalatainkkal egészitettiik ki. A szin- és mintazatbeli val-
tozatossag nagy mintaszamokon alapul6 kutatasi lehet6ségét az Orszagos Magyar Vadaszati Védegylet koordina-
lasaval 2010-t61 miikodoé Erdei Szalonka Monitoring biometriai vizsgélati modulja orszagos 1éptékii szarnymin-
ta-gyujtési lehetdséggel alapozta meg. Ennek keretében 12 078 példany mintajat vizsgaltuk 2010 és 2018 kozott.
Megallapitottuk, hogy a mintdban 0,01%-os részesedéssel fordultak csak elé pigmenthidanyos példanyok. A ha-
zai szakirodalmi adatok és sajat mintaink alapjan a Kiralyi Magyarorszagra vonatkozoan, valamint a jelenlegi or-
szaghatarokon belill térképeken dbrazoltuk az ismert megkeriiléseket utalva az eléforduldsi mintdzat vonuldsi sa-
jatsagokban rejlé okaira, valamint a megkeriilési gyakorisagokra.

Kulesszavak: erdei szalonka, Scolopax rusticola, kuridzum, szinvaltozatok, albinizmus, leucizmus, pigmentacio
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Introduction

Birdwatchers and dedicated Woodcock hunters have always been keen on finding spe-
cial-coloured Woodcock specimens. However, there are only a few historical reports of
specimens showing abnormal colour in the Hungarian hunting- and scientific literature,
which is no coincidence, since unique coloured specimens of this species occur only very
rarely. As with other wild birds, the most common colour mutation in Woodcock is the lack
of pigmentation to varying degrees till completely white feathering. The possibility to inves-
tigate colour mutations in Woodcock surfaced in 2012 following the occurrence of a spec-
imen with partially missing pigmentation. Research on Woodcock at the Institute of Game
Management and Vertebrate Zoology at the University of Sopron has been running for sev-
eral decades, until 2010, however, it was not possible to study the variety of colours and pat-
terns nationwide, on the basis of a large number of samples. The large-scale analysis of the
variability of colours and patterns was made possible by the countrywide wing sample col-
lection within the biometric module of Woodcock Monitoring, which has been running un-
der the coordination of the Hungarian Hunting Protection Association since 2010. The Hun-
garian and international literature and our own results may provide an explanation for the
questions about the rarely occurring pigmentation disturbances in Woodcock. Another goal
is to clarify the special terminology, which is often used incorrectly until now.

Material and Methods

Our investigations are based on historical ornithological literature and wing samples (n =
12,078) collected during the Woodcock Monitoring from 2010 onwards. As part of the de-
scription of the Woodcock curiosities the following international (8 countries) and national
scientific literature were analysed from 1825-2019:

England (UK): Yarrell (1843) (Utl. 1), Norfolk Accredited Museum (Url. 4), Rothschild
Zoological Museum (Url. 5), Anonymus (1842), Anonymus (1874), Frohawk (1900) (Url. 2).

Germany: Anonymus (1864)

Romania: Anonymus (1890)

India: Anonymus (1897)

France: Goduon (2002), Boidot (2003a, b), Boidot (2004), Boidot (2006), Bruyére
(2007), Cauquil (2007), Fulchic (2007), Boidot (2008a, b), Boidot (2009), Boidot (2010),
Boidot (2012b), Boidot (2013a, b), Lapasset (2017), Pascal (2019)

Italy: Pennacchini (2013), (Url. 6)

Czech Republic: (Url. 3)

Russia: Anonymus (2015), Anonymus (2018a).

Hungary: Anonymus (1870), Anonymus (1872a, b), Inkey (1873), Anonymus (1878),
Dittrich (1878), Madarasz (1884), Lakatos (1887), Buda (1900), Lakatos (1904), Anony-
mus (1906), Donaszy (1907), Bodnar (1908), Szilard (1910), Egervari (1912), Veress (1912)
Szakall (1921), Csik (1924), Karakosevic (1927), Bélavary (1943), Szakacs (1994), Ivanc-
sics (2002), Marok (2004), Szabo (2013), Laszlo ef al. (2013), Bende & Laszl6 (2017a)
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The investigations on pigmentation disorders are based on the countrywide wing sam-
ple collection within the biometric module of the Woodcock Monitoring of the Hungari-
an Hunting Protection Association since 2010. During sampling in spring, one wing of at
least 25%, from 2011, 40% of the hunted birds were prepared, cut off at the elbow, opened
to 130-160 degrees and sent by the data provider to the research. The samples served pri-
marily to determine the age, but the resulting photographic databases offer an excellent
opportunity to study the colour and the pattern based on a large number of elements in
Hungary.

Results

The first mention in the literature about a Woodcock in partial white special colour, comes
from an unknown author from the year 1870 (Anonymus 1870). Afterwards, in the period
before the First World War (until 1921), white-feathered specimens (n = 17) from 11 coun-
ties were known hunted in the territory Kingdom of Hungary (Figure 1).

Based on the published curiosities it can be stated that such specimens are known — fol-
lowing the distribution pattern of all killed specimens in the study area (Farag6 2009) — in
Transdanubia (Somogy) and in the Central Hungarian region along the Danube (counties:
Bacs-Bodrog Csongrad, Pest-Pilis-Solt-Kiskun, Fejér and Komarom). In addition, the re-
gion of Northern Hungary (counties: Szabolcs, Zemplén, Borsod) was crucial and from

1870-1921
Woodcock

®* 1no.
® 2 no.
® 3no.
® 4no.
.Sno.

Figure 1. Occurrence of white Woodcocks in the territory Kingdom of Hungary until 1920
1.dbra Fehér szalonkdk megkeriilése a Kirdlyi Magyarorszag teriiletén 1920-ig
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the eastern counties of Transylvania (Hunyad, Maros-Torda) are also known published da-
ta on curiosities.

These records are concentrated in the counties of the Kingdom of Hungary, where accord-
ing to Farago (2009) the largest proportion of Woodcock has been shot.

For the period from 1870 to 1921, the following literature data for the unique white-colour-
ed Woodcock are available by County (Figure 1).

1. Maros-Torda County: 1870 — Gorgényszentimre, Anonymus (1870),

2. Pest-Pilis-Solt-Kiskun County: 1872 — Paty, Anonymus (1872a), 1872 — Budai-Moun-
tain, Anonymus (1872b), 1878 — Royal Estate of G6do116, Kis-Baghi forest, Anonymus (1878),

3. Somogy County: 1873 — Somogytarnocza, Inkey (1873), 1906 — The exact location is
unknown, Anonymus (1906),

4. Komarom County: 1884 — The exact location is unknown, Madarasz (1884),

5. Borsod County: 1897 — The exact location is unknown, Anonymus (1897), 1908 —
Révleanyvar Bodnar (1908), 1921 — The exact location is unknown, Szakall (1921),

6. Hunyad County: 1900 — Retyezat, Buda (1900),

7. Bacs-Bodrog County: 1908 — Vajszka, Szilard (1910),

8. Zemplén County: 1912 — Galszécs, Veress (1912),

9. Fejér County: 1920 — Guttamasi, Szabd (2013), 1920 — Lovasberény, Szabo (2013),

10. Szabolcs County: First two decades of the 1900s — Tikos Puszta, Szakall (1921),

11. Csongrad County: 1921 — Révleanyvar, Fridli (1921).

Considering the spatial distribution of the exceptional specimens within our present-day
borders after the First World War (since 1921), it is obvious, that the known sites are

1921-
Woodcock

* 1 no.
® 2 no.
® 3no.

@ 4no.
@ ;5o

Figure 2. Occurrence of white Woodcocks in the territory of Hungary after 1921
2.dbra Fehér szalonkdk megkeriilése Magyarorszag teriiletén 1921. utén
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concentrated in the counties along the main migration routes. Therefore, they are of crucial
importance, similar to the territorial distribution in Kingdom of Hungary (Figure 2).

For the period 1921-2019 the following literature data are available for unique white-feath-
ered Woodcock, based on Figure 2:

1. Szabolcs-Szatmar-Bereg County: 1994 — Tiszakerecseny (Szakacs 1994),

2. Zala County: 2002 — Csode, Ivancsics (2002),

3. Gyoér-Moson-Sopron County: 2004 — Himod (Marok 2004),

4. Bacs-Kiskun County: 2010 — The exact location is unknown (Farag6 et al. 2013,
Bende & Laszl6 2014),

5. Pest County: 2012 — The exact location is unknown Laszlo ef al. (2013, 2014),

6. Veszprém County: 2018 — Noszlop (Bende & Laszl6 2019).

As already mentioned, the importance of Transdanubia (Zala, Gyér-Moson-Sopron,
Veszprém counties) with regard to the location of white specimens remains unchanged, but
the Danube-Tisza region (Pest, Bacs-Kiskun counties), and the region of northern Hunga-
ry (Szabolcs-Szatmar-Bereg County) is also important. There are no data from the counties
of the Tiszantul region because of the low forest cover and consequently small hunting bag.

According to the Woodcock harvest from the period 2010-2014, it is apparent that the cu-
riosity sites — despite the few data of exceptionally brightly coloured specimens — are tied to
the three main migration routes representing by the amounts of hunted specimens (Farago
etal 2012a, b, 2014, 2015, 2016).

Discussion

Colour and pattern determining pigments

In Woodcock, the correct designation of the white colour mutations and the various distur-
bances leading to white feathers is generally difficult, which is why incorrect terminology is
often found in ornithological literature. In order to correctly identify these colour mutations,
it is important to know the process of normal pigmentation, and which pigments play a role
in the development of species-specific colour and pattern of feathers. The so-called classic
“wild dominant” colour of Woodcock is determined by two types of melanin eumelanin and
pheomelanin. In feathers containing both forms of melanin, eumelanin is primarily located
in the middle of the feathers, while pheomelanin at the edges, creating the species-specific
pattern. Melanin is produced through a multistage chemical process known as melanogen-
esis, where the oxidation of the amino acid tyrosine is catalysed by the tyrosinase enzyme.
Melanin polymer molecules are oxidized during the process. However, the degree of oxi-
dation can vary, and thus the intensity of the colour produced. Black is the most oxidized
form, while brown indicates a weaker oxidation state (Mason 1953, Rawles 1953, Lubnow
1963). Process of pigmentation may be disturbed due to malfunctions in genetic and physi-
ological processes. Any disturbance in the formation of melanin or other pigments, as well
as in the transport and incorporation of pigment granules, can potentially affect the bird’s
colour. Among the above, the most common anomalies in Woodcock are the disruption of
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melanoblast spreading and the incomplete or completely inhibited uptake of pigments into
the feather cells. The uneven spread of the pigment may depend on the partial lack of mela-
nin or on the dysfunction of the cells responsible for pigmentation (Pennacchini 2013). The
disruption in the production of the pigmentation enzyme, tyrosinase, may also inhibit the
normal process of melanin production and thereby the pigment synthesis. The disruption in
the production of the pigmentation enzyme, tyrosinase, may also inhibit the normal process
of melanin production and thereby the pigment synthesis. The pheo- and eumelanin-pro-
ducing melanocytes are formed by melanoblasts that develop in the embryonic spinal cord
at an early embryonic stage and then spread to the skin and feather follicles. This process is
genetically determined and in case of disruption the spread is hindered. This means that no
pigment grains can be added to the feather cells as the feathers grow, because the produc-
ing melanoblasts are missing in the feather follicles and certain areas remain unpigment-
ed. The white colour due to a hereditary pigment disorder occurs early and does not change
with age. The feather pigmentation can also be inhibited by disorders of melanin synthesis
or pigment transport (van Grouw 2013). According to international and Hungarian litera-
ture, a pigmentary lack in the most bird species, as well as in Woodcock is most common on
the wings, especially on the flight feather (Bende & Laszl6 2014, 2017a, b, 2018a, b, 2019).
Each part of the body can develop this lesion, which often shows bilateral symmetry. The
reason for this is due to the early stages of embryonic development described above, be-
cause most often affected by leucism is the plumage of body parts furthermost of the verte-
bral canal. These processes can lead to lower or fully missing pigmentation in some feathers.

Albinism and leucism

In the Hungarian and international ornithological and hunting literature there are often re-
pots of birds with different pigment deficiencies called “albino” (Anonymus 1864, Anoni-
mus 1906, Donaszy 1907, Bodnar 1908, Fridli 1921, Szakall 1921, Ivancsics 2002, Sza-
b6 2013, Anonymus 2018a), or “partial albino” (Karakosevic 1927, Rollin 1964, Buckley
1982, 1987, Ogilvie 2001, Marok 2004, Anonymus 2015). We must admit that it is wrong.

From the second half of the 19" century and the beginning of the 20" century, we find
some observations on the colour and pattern variation of Woodcock (Lakatos 1887, Dondszy
1907, Bodnar 1908, Csik 1927).

These papers usually report on pigment-deficient birds (white, grey, possibly complete-
ly white), which often have a faint pattern on their feathers. In addition to the generally
white-feathered specimens with few dark patterns, there are also reports of so-called “col-
ourful” Woodcock with spotty lack of pigmentation. However, these names are not explic-
it and in many cases contradictory. Bodnar (1908) first emphasizes how important it is to
understand the physiological factors that cause colour deviations in Woodcock. Fox and
Vevers (1960) defined albinism as the complete absence of both melanins not only in the
feathers, but in the iris and the skin, due to a congenital tyrosinase deficiency, which is why
not only the plumage (white), but also the feet, claws and eyes are pigment-free. Real albino
individuals are very rare in wild birds because of the stereo blindness of their pigment-free
eyes (van Grouw 2006). Until now, no real albino Woodcock specimen was reported. In the
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published specimens with white feathers, the eyes, the skin and the unfeathered horny for-
mations were always pigmented, accordingly, these partially pigment-deficient individu-
als are not albinos in the correct terminology, but leucistic mutations, which means white,
with some pigmentation in some places. The common terminology for these “white-var-
icoloured” birds is “partial albinism”, which is by definition not interpretable. Individu-
als lacking colour to varying degrees are not partial albinos, but so-called leucistic birds
(Anonymus 2018b). Leucism is characterized by the presence of the tyrosinase enzyme, so
that these birds produce melanin, and the colouring deficiency occurs only in feathers. The
developing plumage is partially or completely white, but the eyes are always dark and the
beak, legs and claws are also pigmented (van Grouw 2006). The white feathers of leucistic
birds are not completely pigment deficient, as there are also Woodcocks known with almost
entirely white feathers. On closer examination, however, the plumage is slightly brown or
silvery, and the pattern of normal birds is partially or completely recognizable. These spec-
imens are not albinos, as the colouring melanins are present, but their abnormal quality or
even lower quantity can lead to an almost completely white feather. The very low concen-
tration and strong dilution of the colouring agents in the plumage result in a very pale whit-
ish colour. This disorder is called “melanin dilution”, of which many types are also known in
Woodcock (e.g. pastel, Isabella, etc.). In extreme cases, this lesion can also be resulted in an
almost white feathering. There are also known mutations in which the amount of melanin re-
mains unchanged, but not in quality, which in extreme cases leads to hardly coloured feath-
ers. This change is known in the literature as “brown mutation”. In fact, albinism is much
less common than most ornithologists thought. By now it is well known that white discol-
ouration in nature is rarely caused by albinism, but by any kind of leucism or by a non-he-
reditary reason such as disease, malnutrition (van Grouw 2013).

The Ino mutation

The Ino mutation is a strong qualitative reduction of eumelanin and pheomelanin. This phe-
nomenon is often confused with albinism in bright Ino individuals. The mutation is based on
a single gene linked to the sex chromosome in each species (van Grouw 2013). The affected
specimens do not develop species-specific colour due to the quantitative reduction and defi-
cient oxidation of eumelanin and pheomelanin, resulting in spectacular colour loss. The ox-
idation degree of melanin varies, so that black eumelanin can be dark to very light brown,
whereas reddish-brown pheomelanin is always very pale or even barely visible. The plum-
age has a faint pattern, particularly at higher levels of eumelanin, which is typically noticea-
ble in species where the feathers usually contain white parts, like the feathers of Woodcock
(Figure 3). The mutant Ino bird has reddish eyes, although the iris pigments are not absent,
but melanin is in a slightly oxidized state. Due to the available pigment materials, these birds
have much better sight than an albino. It is to claim that the red-eyed white birds registered
under natural conditions are certainly Inos and not albinos. This recessively inherited mu-
tation occurs only in females (van Grouw 2013). Some publications (Boidot 2003a, 2014)
with contradictory statements are known in France about the Ino mutation. Boidot (2003)
refers in his article to a very white Woodcock, described as a pastel in a photo published by
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Figure 3. Pigmentation of normal wild dominant and Ino mutant plumage during feather develop-
ment (following Boidot 2003a)

3.dbra A normal vad dominans és az Ino mutans tollazat pigmentacidja a toll fejlédése soran
(Boidot 2003a nyoman)

(a): Normal wild dominant plumage (PHDS) (,,PHDS” = Plumage Habituel el a Dominante Sauvage):
Regular allocation of pigments during feather growth

Both black and brown melanins are present developing colour and pattern characteristical for Woodcock.
Irregular allocation of pigments - Ino mutation:

Inhibited melanisation after beginning of feather growth: black melanin disappears

(b): only slightly oxidized brown eumelanin or (c): only diluted brown eumelanin is present (Boidot 2003a)

M. Bernard Laoue. However, according to the author, the plumage of this specimen can be
classified as Ino. Boidot (2014) also points to a specimen previously described as an Isabel-
la mutant, where the Ino mutation is considered to be a realistic possibility, but the misde-
scription of colour in the earlier description cannot be excluded. However, no reliable litera-
ture on the occurrence of this mutation in the Woodcock is known. The publications contain
photographs of preparations in which the characteristics of the mutation (such as eye colour,
limbs, skin pigmentation, etc.) are not clearly identifiable. Another difficulty in describing
the mutation is the lack of a sexual dimorphism, which makes it impossible to determine the
sex of the Woodcock based on morphological characteristics.

International review

One of the first uniquely coloured specimen reported in England in 1825 was published
in the ornithological journal “The Natural History of British Birds”. This colour graph-
ic depicts an almost completely pigment-deficient Woodcock (Url. 1). Both collections of
the Norfolk Accredited Museum (Url. 4), and the Rothschild Zoological Museum (Urtl. 5)
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exhibit each a leucistic, pure white Woodcock specimen. In the year 1842, the Regéld Pes-
ti Fashion Magazine (Regéld Pesti Divatlap) informs the readers about observing a real cu-
riosity. This specimen had been breeding in the same nest for five years. Finally, the special
bird was shot and stuffed (Anonymus 1842). In 1874, a white coloured Woodcock flushed
during a driven hunt near Waterford was reported in Hunter and Competition Magazine. The
cited Field noted that white-spotted Woodcock is not that rare, but the pure white is a real
,rara avis” (rare bird, weille Krihe) (Anonymus 1874). Frederick William Frohawk, a Brit-
ish naturalist, published in 1900 a scientific drawing of a heavily underpigmented specimen
entitled “Study of a white Woodcock™ (Url. 2).

A curiosity bagged in Germany can be read in the Hunter’s Magazine of 1864: “White
Woodcock shot near Duisburg this year,” is written to the “Jagdzeitung” from Diisseldorf.
Count Spee’s hunter killed the special bird on the evening courtship flight (Anonymus
1864). In Romania, near Crajova (today Craiova), a completely snow-white Woodcock was
shot, and it was taken to the museum in Brasov, is written to a German Hunting Magazine
(Anonymus 1890). Some recent literature from Russia is also known: An article on albi-
nism reports about a white leucistic curiosity, partially dotted with brown pattern (Anony-
mus 2018a). On October 15, 2015, a hunter shot a Woodcock with pigment deficiency in the
Aleksandrovsky district (Vladimir region). Pigment deficiencies appeared on the right and
left wings for some flight feather and coverts (Anonymus 2015).

In the Hunter’s Magazine an unknown Hungarian hunter reports on his hunting experienc-
es in India in 1897. He was watching his prey of nearly 70 Woodcocks when he noticed the
following phenomenon: 5 specimens of the hunting bag were of an abnormal colour. Two of
them had white flight feathers and coverts on their wings (Anonymus 1897).

The richest knowledge of the colours of the Woodcock was published in France. French
experts distinguish three categories based on varying levels of pigment deficiency of Wood-
cock (Boidot 2012a):
1.category: Less than 10% of the plumage is white.
2.category: 10-50% of the plumage is white.
3.category: More than 50% of the plumage is white.

Pigment deficiency can occur anywhere on the body but the wing feathers are the most af-
fected. Thus, in most publications refer on birds to greater or lesser extent pigment deficient
on the wing, but there are also reports of white discoloration varying degrees on different
feathers on the body (Goduon 2002, Boidot 2003a, b, 2004, 2006, Bruyére 2007, Cauquil
2007, Fulchic 2007, Boidot 2008a, b, Boidot 2009, 2010, 2013a, b, Lapasset 2017, Pascal
2019).

Photos about some partially white specimens are also known from Italy (Pennacchini
2013). Among the reference materials of taxidermist Stefano Panfili (Url. 6) is a photo about
a Woodcock with pigment deficiency in the head and neck, while on the body white feath-
ers are only scattered.

In the Czech Republic, on October 27, 2011, a young Woodcock with a white flight feath-
er on the left wing was caught at the Cervenohorském Sedle. The specialty of this bird is that
it is the only known pigment-deficient specimen which was caught by bird ringers and not
shot during hunting (Utl. 3).
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Pigment deficient Woodcocks in the Hungarian hunting literature

From the mid-20™ century to the First World War, articles on curiosities appeared rela-
tively frequently in the hunting press, later, such reports are rarely to read. One of the first
published reports of a white specimen in Hungary came from an October hunt in 1870 in
Gorgényszentimre. The special bird was shot by Tivadar Bormenissza (Anonymus 1870).
Subsequently, a special coloured bird was shot in the vineyards near Paty. Its breast and
mantle were completely white, the plumage pattern ashy-gray instead of brown, only the
tail was slightly coloured (Anonymus 1872a). Also, in the Buda Hills in the year 1872,
Councillor Schwartzer shot a special-coloured Woodcock that was completely white with
the exception of three black tail feathers and some normal coloured breast feathers. Ac-
cording to the description, the bird had yellow, so pigmented beak and legs (Anonymus
1872b). In 1873, Count Istvan Erdédy shot a white Woodcock on the estate of Count Fer-
enc Széchenyi in Somogytarnéca (Inkey 1873). In March 1878, Joseph Manhalt, a forest
keeper in the royal estate of Godollo, in the Kis-baghi forest successfully hunted a Wood-
cock with partially white plumage. According to the description, the body feathers had nor-
mal colour, while the wings were completely white except for a flight feather. The special
bird was immediately sent to Vienna, to the ornithological collection of Crown Prince Ru-
dolf (Anonymus 1878, Dittrich 1878). A white Woodcock is also known from Komarom
County that was shot in 1884. This bird was exhibited in the collection of the Hungari-
an National Museum together with a whitish pale exemplar of unknown origin (Madarasz
1884). In 1897, a hunter named J. Nagy sent a very interesting Woodcock exemplar form
County Borsod to Adolf Lendl’s workshop in Buda for stuffing. According to the descrip-
tion, the bird was completely white (Anonymus 1897). At the turn of the century, Adam Bu-
da mentions a white Woodcock as a rare curiosity in a report on hunting in Retyezat. This
bird was shot by Samuel Matra during the autumn hunting (Buda 1900). Lakatos (1904)
also refers in his book “The Forest Snipe and its Hunting” to some abnormally coloured,
partially or completely white Woodcock exemplars prepared by Adolf Lendl taxidermist in
Buda. Another completely white specimen was reported to being shot in 1906 by Count Ti-
vadar Jankovich on his estate in Somogy County (Anonymus 1906). According to Bodnar
(1908), in the collection of 272 exemplars of the Gymnasium in Hodmezévasarhely there
was a plenty of ornithological specialties, as well as a multi-coloured Woodcock. Also, in
1908, a white Woodcock was shot by Countess Emilné Széchenyi in the forest near Vajsz-
ka, Bacs-Bodrog County (Szilard 1910).

On March 30, 1912, Janos Novak, a military officer, shot a unique Woodcock in the
Kisazari forest near Galszécs (Zemplén County). The pure white plumage of this bird had
only a few dark feathers, and the flight feathers were of an abnormal light brown colour
(Veress 1912). This specimen was also taken to the taxidermist Lendl’s workshop for stuff-
ing (Egervari 1912). Near Lovasberény and Guttamasi, completely white Woodcocks were
shot in the 1920s as well (Szab6 2013). In March 1921, a “multi-coloured Woodcock™ was
shot, which had two white flight feathers on both wings, two white coverts on the left and
underpigmented alula on the right (Szakall 1921). In the same report, Szakall mentions an-
other unpublished white Woodcock of the collection of the Gymnasium in Hajdinanas.
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On April 8, 1921 a forester Ernd Fridli, informed in the journal Hunting about an “albi-
no Woodcock” with pigment deficiency in the first three flight feathers and the alula of the
left wing and in the first flight feather of the right wing. The bird was shot by Count Jozsef
Majlath (Fridli 1921).

After the First World War, news of unique coloured Woodcocks became rare in the profes-
sional journals, except for a few, but interesting records. Milivoj Karakosevic shot a unique
specimen on the courtship flight on March 13, 1927. The wingtip and the alulae on both
sides were snow-white (Karakosevic 1927). In 1943, a white Woodcock was observed locat-
ed in the South. The bird was flushed during the autumn wild boar hunt but could not be shot
(Bélavary 1943). Unfortunately, the location of the last two records has remained unknown.

After the Second World War, news of unique coloured Woodcocks are hardly known. The
frequency of colour deficiencies may not have decreased, but the reason why publication of
appearance these birds was no longer considered important is unknown.

After 1943, the next announcement is from 1994. This year on March 19, Miklés Janisch
shot an abnormally coloured Woodcock near Tiszakerecseny (Szabolcs-Szatmar-Bereg
County), which had two white primaries and white alulae on both wings (Szakécs 1994).

On March 20, 2002, Gyula Radics shot a Woodcock with white primaries in Csdde, Za-
la County, the partial pigment lack extended also to primary coverts (Ivancsics 2002). On
the morning flight in March 2004, a very similar specimen was shot by Zsolt Gombas near
Himod (Gy6r-Moson-Sopron County), with two snow-white primaries and alulae on both
wings. The rare prey was taken to taxidermist Kalman Geiger’s workshop in Sopron (Marok
2004). In the 12 078 wing samples received in our institute as part of Woodcock Bag Mon-
itoring, only two partially pigment-deficient curiosities occurred. In 2010, a Woodcock was
shot in Bacs-Kiskun County, with a single pigment deficient feather: one of the secondary
coverts had a white tip and a patternless vane (Faragd ef al. 2013, Bende & Laszl6 2014,
2017a,b,2018a, b). Among the samples collected in 2012 came from Pest County, there was
a specimen with white primaries (Laszl6 ef al. 2013, 2014).

In spring 2018, a white Woodcock was shot as part of the sampling monitoring. This or-
nithological rarity is almost completely pigment-free, pigmented spots were only found on
the back, on the tail feathers and partly on their coverts. This immature white Woodcock
was shot on March 26, 2018 by Zsolt Marton near Noszlop (Veszprém County) on a reedy,
bushy terrain nearby an alder forest. According to the hunter, the bird was flying late, lone-
ly at the end of the courtship flight.

Concluding remarks

Based on the above, it can be concluded that the literature on the colour- and pattern var-
iability of Woodcock is poor in both national and international context, which is not acci-
dental, as birds of extraordinary colour are rare among individuals of this species. The most
common discoloration, as in other wild bird species, is the white, so called pigment defi-
cient mutation. In the description of birds with white-varicoloured plumage commonly used
terms are “albino, partial albino or showing notes of albinism”, but we know, that partially
pigment-deficient individuals, so-called leucistic birds are not albinos. Findings regarding
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the INO mutation in Woodcock are found in French literature, but no reliable occurrence of
this mutation is known until now. The size of the hunting bag is not negligible in terms of
curiosity occurrence. An overview of the Hungarian statistics on Woodcock hunting bag da-
ta available from 1875 to the present shows, that it makes less than 0.1% of the total bag in
Europe. In the light of this small amount of data, the occurrence of a unique leucistic Wood-
cock carries extremely valuable information. The occurrences of these rare birds are focused
in areas of the considerable hunting bags, linked to the three major migratory pathways of
the species, considered both royal and present-day Hungary.

Over the past 150 years, hunting of about twenty pigment deficient Woodcock has been
published by dedicated hunters of the species. The uniqueness of these findings also illus-
trates that in our own studies as part of the Woodcock Sampling Monitoring, in the wing
samples (n = 12,078) examined between 2010 and 2018, only three individuals showed
pigment deficiency. Even in the case of the most common pigment anomalies, this is only
0.03% of the Hungarian bag. Even in French or Italian hunting bags, which are much larger
than our local sampling possibilities such leucistic specimens are very rare. The appearance
of almost entirely white individuals is a really rare event. It would be great, also in Hunga-
ry, resurrecting the tradition of reporting about the unique bird occurrences, expanding the
ornithological knowledge available on Woodcock.

Request

The knowledge of white colour varieties and the list of curiosities is incomplete, so the au-
thors ask everybody kindly to send any further information on this subject to them.

Acknowledgement

We would like to thank all the data providers, who’s sampling in the previous years have
helped us in our research. This article was made in frame of the ,,EFOP-3.6.1-16-2016-00018
— Improving the role of research+development+innovation in the higher education through
institutional developments assisting intelligent specialization in Sopron and Szombathely.

References

Anonymus 1842. Fehér szalonka [White Woodcock]. — Regél6 Pesti Hirlap 1(83): 912. (in Hungarian)

Anonymus 1864. Fehér szalonka [White Woodcock]. — Vadasz és Verseny-Lap 8(23): 375-376. (in Hungarian)

Anonymus 1870. Vadasz-taska [Hunting bag]. — Vadasz és Verseny-Lap 14(23): 208. (in Hungarian)

Anonymus 1872a Fehér szalonkat 16ttek [They shot a white Woodcock]. — Vadasz és Verseny-Lap 16(43): 315.
(in Hungarian)

Anonymus 1872b Egy fehér szalonkat 16tt dr. Schwartzer tanacsos [A white Woodcock was shot by dr. Schwartz-
er councillor]. — Nefelejts 14(44): 530. (in Hungarian)

Anonymus 1874. Természeti ritkasagok és ritka vadak [Natural rarities and rare wildlife]. — Vadasz és Verseny-
Lap 18(8): 69. (in Hungarian)

Anonymus 1878. Rovid hirek [Short news]. — Veszprém Megyei Heti K6zI16ny 4(11): 46. (in Hungarian)

Anonymus 1890. Szalonka-albiné [Woodcock-albino]. — Vadasz Lap 11(6): 82. (in Hungarian)

Anonymus 1897. Az erdei szalonka Indiaban [Woodcock in India]. — Vadasz Lap 18(27): 360-362. (in Hungarian)



112 ORNIS HUNGARICA 2019. 27(2)

Anonymus 1906. Fehér szalonka [White Woodcock]. — Zoologiai Lapok. Illusztralt kozlemények a tudomanyos
¢és gazdasagi allattan, vadaszat, allatvédelem és sport korébdl 8(7): 82. (in Hungarian)

Bende, A. & Laszlo, R. 2019. Erdei szalonka (Scolopax rusticola L.) szinvaltozatok és kuriozumok Magyarorsza-
gon [Woodcock (Scolopax rusticola L.) colour variations and curiosities in Hungary]. — In: Facsko, F. & Ki-
raly, G. (eds.) VII. Kari Tudomanyos Konferencia, Tanulmanykétet, Sopron: Soproni Egyetem Kiado (inp-
res) (in Hungarian)

Bende, A. & Laszlo, R. 2018a Woodcock (Scolopax rusticola L.) diversity of wing sample colours and patterns
in 2013 in Hungary. — XVII. International Conference on Application of Natural-, Technological- and Eco-
nomic Sciences [International Conference on Application of Natural-, Technological- and Economic Scienc-
es]. — In: Pozsgai, A. & Puskas, J. (eds.) Konferenciakétet. ~-ELTE, Szombathely, pp. 111-114. (in English)

Bende, A. & Laszlo, R. 2018b Erdei szalonka (Scolopax rusticola L.) szinvaltozatok eléfordulasa 2014-ben Ma-
gyarorszagon [Woodcock (Scolopax rusticola L.) diversity of wing sample colours and patterns in 2014 in
Hungary]. — Természet-, Miiszaki- és Gazdasagtudomanyok Alkalmazasa XVII. Nemzetkozi Konferencia.
Eotvos Lorand Tudomanyegyetem Savaria Egyetemi Kozpont [International Conference on Application of
Natural-, Technological- and Economic Sciences]. — In: Pozsgai, A. & Puskas, J. (eds.) Konferenciakdotet. —
ELTE, Szombathely, pp. 42—46. (in Hungarian)

Bende, A. & Laszlo, R. 2017a Erdei szalonka (Scolopax rusticola L.) szinvaltozatok eléfordulasa 2011-ben Ma-
gyarorszagon [Woodcock (Scolopax rusticola L.) diversity of wing sample colours and patterns in 2011 in
Hungary]. — In: Bidlo, A. & Facsko, F. (eds.) Soproni Egyetem Erddmérnoki Kar VI. Kari Tudomanyos Kon-
ferencia Konferenciakdtet. Soproni Egyetem Kiado, Sopron 168. (in Hungarian)

Bende, A. & Laszlo, R. 2017b Az erdei szalonka (Scolopax rusticola L.) szarnymintak szin- és mintazatbeli val-
tozatossaga 2010-ben Magyarorszagon [Woodcock (Scolopax rusticola L.) diversity of wing sample colours
and patterns in 2010 in Hungary]. — XVI. Természet-, Miiszaki- és Gazdasagtudomanyok Alkalmazasa Nem-
zetkozi Konferencia [International Conference on Application of Natural-, Technological- and Economic Sci-
ences]. — In: Flizesi, 1., Kovacs, E. & Puskas, J. (eds.) Az el6adasok dsszefoglaloi [Abstracts of the Presenta-
tions]. ~ELTE, Szombathely 23. (in Hungarian)

Bélavary, D. 1943. Egy s mas a szalonkakrol [One and other things about the Woodcock]. — Vadaszat-Magyar
Vadaszajsag 3(8): 115-117. (in Hungarian)

Boidot, J-P. 2003a Curiosités-Deux Bécasses des bois a plumage inhabituel [Curiosities-Two Woodcocks with ab-
normal plumage]. — La Mordorée No. 225: 31-34. (in French)

Boidot, J-P. 2003b Curiosités-plumage inhabituel [Curiosities-abnormal plumage]. — La Mordorée No. 228: 274.
(in French)

Boidot, J-P. 2004. Curiosités [Curiosities]. — La Mordorée No. 231: 178. (in French)

Boidot, J-P. 2006. Bécasse a panachure balnche limitée [ Woodcock with limited white plumage]. — La Mordorée
No. 238: 96. (in French)

Boidot, J-P. 2008a Cas d’un plumage inhabituel [Case of unusual plumage]. — La Mordorée No. 246: 88-89. (in
French)

Boidot, J-P. 2008b Cas d’un plumage inhabituel [Case of unusual plumage]. — La Mordorée No. 245: 33-34. (in
French)

Boidot, J-P. 2009. Curiosités [Curiosities]. — La Mordorée No. 249: 23-25. (in French)

Boidot, J-P. 2010. Différentes observations de bécasses des bois a panachure blanche limitée [Different observa-
tions of Woodcock with limited white variegation]. — La Mordorée No. 255: 219-221. (in French)

Boidot, J-P. 2012a Bécasse des bois a plumage inhabituel [ Woodcock with unusual plumage]. — La Mordorée No.
261: 29-38. (in French)

Boidot, J-P. 2012b Curiosités [Curiosities]. — La Mordorée No. 264: 65-66. (in French)

Boidot, J-P. 2013a Plumage aberrant [Aberrant plumage]. — La Mordorée No. 265: 25. (in French)

Boidot, J-P. 2013b Curiosités [Curiosities]. — La Mordorée No. 266: 40. (in French)

Boidot, J-P. 2014. Curiosités. Un plumage inhabituel assez exceptionnel [Curiosities. Unusual plumage quite ex-
ceptional]. — La Mordorée No. 270: 12-20. (in French)

Bruyére, A. 2007. Blanches comme neige [White as snow]. — La Mordorée No. 244: 335. (in French)

Bodnar, B. 1908. A Maros-Tisza-kozének madarvilaga [The birds of the Maros-Tisza Intermediate]. — Vadaszat és
Allatvilag 8(17): 167-175. (in Hungarian)

Buckley, P. A. 1982. Avian Genetics. — In: Petrak, M. (ed.) Diseases of Cage and Aviary Birds. 2" ed. pp. 21-110.

Buda, A. 1900. A Retyezit aljabol [From the bottom of Retyezat Mountain]. — Vadasz-Lap 21(36): 484-485. (in
Hungarian)



A. Bende, A. Kirdaly & R. Laszlo 113

Cauquil, P. 2007. Curiosités [Curiosities]. — La Mordorée No. 244: 335. (in French)

Csik, I. 1924. Az erdei szalonkarol [About the Woodcock]. — Nimrod 12(18): 279. (in Hungarian)

Dittrich, L. 1878. Fehér szalonka [White Woodcock]. — Vadasz és Verseny-Lap 22(1): 79. (in Hungarian)

Donészy, F. 1907. Az erdei szalonka és vadaszata [Woodcock and the hunt of it]. — Vadaszat és Allatvilag 7(6):
77. (in Hungarian)

Egervari, Gy. (ed.) 1912. Kiilonféle [Various]. — Vadasz Lap 33(11): 147. (in Hungarian)

Farag6, S. 2009. A torténelmi Magyarorszag vadaszati statisztikai 1879—-1913. [Hunting statistics of Historic
Hungary between 1879-1913.]. - NYME Egyetem Kiado, Sopron, pp. 231-237.

Farago, S., Laszlo, R. & Bende, A. 2012a Az erdei szalonka (Scolopax rusticola) teriték monitoring eredményei
2010-ben Magyarorszagon [Results of the Hungarian Woodcock (Scolopax rusticola) Bag Monitoring in
2010]. — Magyar Vizivad Kozlemények 22: 285-296. (in Hungarian)

Farago, S., Laszlo, R. & Bende, A. 2012b Az erdei szalonka (Scolopax rusticola) teriték monitoring eredményei
2011-ben Magyarorszagon [Results of the Hungarian Woodcock (Scolopax rusticola) Bag Monitoring in
2011. — Magyar Vizivad Kozlemények 22: 297-310. (in Hungarian)

Farago, S., Laszlo, R. & Bende, A. 2014. Az erdei szalonka (Scolopax rusticola) teriték monitoring eredményei
2012-ben Magyarorszagon [Results of the Hungarian Woodcock (Scolopax rusticola) Bag Monitoring in
2012]. — Magyar Vizivad Kozlemények 24: 283-295. (in Hungarian)

Farago, S., Laszlo, R. & Bende, A. 2015. Az erdei szalonka (Scolopax rusticola) teriték monitoring eredményei
2013-ban Magyarorszagon [Results of the Hungarian Woodcock (Scolopax rusticola) Bag Monitoring in
2013]. — Magyar Vizivad Kozlemények 25: 289-302. (in Hungarian)

Farago, S., Laszlo, R. & Bende, A. 2016. Az erdei szalonka (Scolopax rusticola) teriték monitoring eredményei
2014-ben Magyarorszagon [Results of the Hungarian Woodcock (Scolopax rusticola) bag monitoring in
2014]. — Magyar Vizivad Kozlemények 27: 284-296. (in Hungarian)

Fox, H. M. & Vevers, G. 1960. The nature of animal colours. — London, Publisher: Sidgwick & Jackson

Fridli, E. 1921. Albiné szalonka [Albino Woodcock]. — Vadaszat-Magyar Vadaszujsag 4(11): 201. (in Hungarian)

Fulchic, R. 2007. Curiosités [Curiosities]. — La Mordorée No. 244: 331. (in French)

Goduon, M. J. 2002. Curiosités [Curiosities]. — La Mordorée No. 223: 192. (in French)

Inkey, 1. 1873. Vadaszat-Sport [Hunting-Sport]. — Vadasz és Verseny-Lap 17(49): 361. (in Hungarian)

Ivancsics, L. 2002. Zalaban albin szalonka [Albino Woodcock in Zala County]. — Nimrod 90(7): 38. (in Hun-
garian)

Karakosevic, M. 1927. Részleges albind-szalonka [Partly albino Woodcock]. — Vadaszat-Magyar Vadaszijsag
27(10): 171. (in Hungarian)

Lakatos, K. 1887. Az erdei szalonka természetrajzi leirasa [Biological description of Woodcock]. — Vadasz-Lap
8(1): 7. (in Hungarian)

Lakatos, K. 1904. Az erdei szalonka és vadaszata (Vadaszati monografia) [Woodcock and the hunt of it (Hunting
monograph)]. —Endrényi Lajos, Szeged (in Hungarian)

Lapasset, J. 2017. Bécasses a panachures limitées. Quand la passion I’emporte [Woodcock with limited variega-
tions. When passion wins]. — La Mordorée No. 281: 53. (in French)

Laszlo, R., Bende, A. & Farago, S. 2013. Szin és mintazatbeli eltérések a magyarorszagi erdei szalonka szarny-
mintak kozott [Colour and pattern differences between Hungarian Woodcock wings]. — In: Bidlo, A. & Sza-
bo, Z. (eds.) IV. Kari Tudomanyos Konferencia Kiadvany — Nyugat-magyarorszagi Egyetem Erdomérnoki
Kar, Sopron, pp. 265-268. (in Hungarian)

Lubnow, E. 1963. Melanine bei Vogeln und Séugetieren [Melanins in birds and mammals]. — Jornal fiir Ornitho-
logie 104: 69-81. (in German)

Madarasz, Gy. 1884. Rendellenes szinezésii madarak a Magyar Nemzeti Muzeum gytijteményében [Birds with
abnormal colours in the collection of the Hungarian National Museum]. — Természetrajzi Fiizetek 8(3): 187—
198. (in Hungarian)

Mason, H. S. 1953. The structure of melanins. — In: Gordon, M. (ed.) Pigment cell growth. — Proceedings of the
3" Conference on the biology of normal and atypical pigment cell growth, New York, pp. 277-303.

Marok, T. 2004. Fehér szarnyt szalonka [ White-winged Woodcock]. — Nimrod 92(8): 36.

Pascal, 2019. Pour le plaisir des yeux, la bécasse du jour [For the pleasure of the eyes, the Woodcock of the day].
— La Mordorée No. 290: 46. (in French)

Rawles, M. E. 1953. Origin of the mammalian pigment cell and its role in the pigmentation of hair. — In: Gordon,
M. (ed.) Pigment Cell Growth — Proceedings of the 3" Conference on the biology of normal and atypical pig-
ment cell growth, New York, pp. 1-15.



114 ORNIS HUNGARICA 2019. 27(2)

Rollin, N. 1962. Abnormal white, yellow and fawn plumages. — In: Yealland, J. J. (ed.) Ornithological Journal
Bulletin of the British Ornithologists’ Club 82: 83-86.

Rollin, N. 1964. Non-hereditary and hereditary abnormal plumage. — Bird Research (2): 1-44.

Szabo, 1. 2013. Bobitas fiirj, szikaszarvas, vilagrekord 6zbak. Fejezetek Fejér megye vadaszattorténelmébol
[Gambel’s Quail, Sika Deer, world record Roe Deer. Chapters from the hunting history of Fejér County]. —
Meran Fiilop Vadaszati és Muzeologiai Alapitvany, Csakberény, p. 96. (in Hungarian)

Szakacs, K. 1994. Fehér tollu szalonka [White feathered Woodcock]. — Nimrod 82(8): 43. (in Hungarian)

Szakall, D. 1921. Tarka szalonka [Multicolored Woodcock]. — Vadasz-Lap 4(10): 186—187. (in Hungarian)

Szilard, F. 1910. I1luzio6 és valosag [Illusion and reality]. — Vadasz-Lap 31(11): 184—187. (in Hungarian)

van Grouw, H. 2006. Not every white bird is an albino: Sense and nonsense about colour aberrations in birds. —
Dutch Birding — International journal on Palearctic birds, January, pp. 79-88.

van Grouw, H. 2013. What colour is that bird? The causes and recognition of common colour aberrations in birds.
— British Birds 106: 17-29.

Veress, D. 1912. Fehér szalonka [White Woodcock]. — Vadészat és Allatvilag 12(4): 91. (in Hungarian)

Websites

Anonymus 2018a Al’binosy [Albinos]. — Ohota i rybalka-Rubrika: Interesnye fakty ohoty i rybalki (Ans6uHOCEHI.
In Oxora u peidanka — PyOpuxa: MuTepecusie daxtbl 0XoTsl u pbidanku.) Online magazin. Downloaded
from: http://hawkv.ru/albinosy/ (in Russian)

Anonymus 2018b Albino animals and birds. Downloaded from http://messybeast.com/albinism/albinoindex.htm
(in English)

Anonymus 2015. Val’dshnep-al’binos [ Woodcock-albino]. — Ohota i rybalka-Rubrika: Interesnye fakty ohoty i ry-
balki. (Banpammen-ansounoc. Oxora u peidaika- Pyopuka: MutepecHbie (hakTbl 0XOThI U pbidanku.) Down-
loaded from: https://www.ohotniki.ru/hunting/news /2015/11/04/645027-valdshnepalbinos.html (in Russian)

Pennacchini, P. 2013. Una beccaccia dal piumaggio insolito [A Woodcock with unusual plumage]. — Beccacce
che Passione, No. 2. Downloaded from: http://www.caffeditrice.com/una-beccaccia-dal-piumaggio-insoli-
to/ (in Italian)

Ogilvie, M. 2001. Albinism, partial albinism and all the other -isms! Downloaded from: https://www.birdsofbri-
tain.co.uk/features/mao-jun-01.htm (in English)

Url. 1. Downloaded from: https://www.alamy.com/stock-photo-color-engraving-of-the-Woodcock-bird-scolo-
pax-rusticola-in-its-natural-170790086.html (in English)

Urtl. 2. Downloaded from: https://bidtoart.com/en/fine-art/Woodcock-white-variety/942499 (in English)

Urtl. 3. Downloaded from: http://www.fkcso.cz/chs/scorus.html (in Czech)

Url. 4. Downloaded from: http://www.nationaltrustcollections.org.uk/object/1400355 (in English)

Url. 5. Downloaded from: http://messybeast.com/albinism/albino-index.htm (in English)

Url. 6. Downloaded from: https:/it-it.facebook.com/tassidermiastefanopanfili /photos/ beccaccia-scolopax-rusti-
cola-affetta-da-leucismo-variazione-di-colore-naturale-s/1226077530779413/ (in Italian)



Ornis Hungarica 2019. 27(2): 115-141.

s scien d o DOI: 10.2478/0orhu-2019-0020

Cases of occasional interspecific brood
parasitism and egg dumping in Hungary

Laszlo HARASZTHY

Received: October 02, 2019 — Revised: October 30, 2019 — Accepted: November 02, 2019

Haraszthy, L. 2019. Cases of interspecific brood parasitism in Hungary. — Ornis Hungarica
27(2): 115-141. DOLI: 10.2478/0rhu-2019-0020

Abstract There are numerous publications in the ornithological literature on mixed-species
broods, i.e. on cases when a species lays some or all of its eggs into the nests of other species. This
phenomenon, known as brood parasitism, has not yet been studied in Hungary. Here, I use the term brood parasit-
ism, but I could not separate cases of egg dumping, a reproductive error by females. Based on literature and my own
observations, I found evidence for interspecific brood parasitism in 28 species breeding in Hungary, not including
the cases of the obligate interspecific brood parasite, the Common Cuckoo (Cuculus canorus). Only one of these be-
longs to passerines, while in the rest of the cases, this phenomenon occurred in representatives of non-passerine fam-
ilies. However, cases of brood parasitism and nest parasitism have to be treated separately. The latter refers to cases
when a species occupies a nest, usually a nesthole or nestbox, already containing eggs of another species, and lays its
own eggs next to the foreign eggs. The present study provides data on European Roller (Coracias garrulus), North-
ern Goshawk (Accipiter gentilis), Common Kestrel (Falco tinnunculus), Red-footed Falcon (Falco vespertinus),
Eurasian Hobby (Falco subbuteo), tit species (Parus, Cyanistes, Poecile spp.), Eurasian Nuthatch (Sitta europaea)
and Eurasian Tree Sparrow (Passer montanus), but in all likelihood the number of species involved is much higher.

Keywords: brood parasitism, nest parasitism, egg dumping, abandoned addled egg, non-passerines, passerines

Osszefoglalas A madartani szakirodalomban szamos tanulmany foglalkozik a fajok kozotti dsszetojas kérdésével,
azaz az olyan esetekkel, amikor egy faj tojasainak egy részét vagy mindet masik faj fészkébe rakja. Ezt a koltés-
parazitizmusnak nevezett jelenséget eddig Magyarorszagon nem vizsgaltak. Irodalmi adatok és sajat megfigye-
Iéseim soran 28 Magyarorszagon fészkeld faj esetében taldltam bizonyitékot kéltésparazitizmusra vonatkozoan.
Ezek koziil mindossze egy eset kapcsolodik énekesmadarakhoz, mig a tobbi esetben mas rendekbe tartozo csala-
dok képvisel6inél fordult eld ez a jelenség. El kell azonban kiiloniteni a kdltésparazitizmus és a fészekparazitiz-
mus esetét, amikor mar tojasos fészket — elsésorban odat vagy koltéladat — foglal el egy masik faj, és abba rakja
sajat tojasait az idegenek mellé. A tanulmanyban szalakotara, vords €s kék vércsére, cinegefélékre, csuszkara vo-
natkozoan kozI6k adatokat, de minden bizonnyal ezeknek a fajoknak a kore ennél sokkal szélesebb.

Kulesszavak: koltésparazitizmus, fészekparazitizmus, visszamaradt zap tojas, verébalakuak

BirdLife Hungary, 1121 Budapest, Kolt6 utca 21., Hungary, e-mail: haraszthyl@gmail.com

Introduction

A number of bird species are known to lay their eggs into the nests of other species so their off-
spring are raised by foster parents. These species are regarded as classic brood parasites. How-
ever, there are also species that lay their eggs into foreign nests only under certain conditions
that are rather rare — this is known as facultative brood parasitism. This phenomenon can be ei-
ther intraspecific or interspecific. It has been revealed in an increasing number of species that
they lay some or all of their eggs in the nests of their conspecifics (Yom-Tov 2001, Harasz-
thy 2019a), and this phenomenon is called intraspecific brood parasitism or conspecific brood
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parasitism. It has long been known that gallinaceous birds (Galliformes) and ducks (Anseri-
formes) include species that may lay eggs not only into the nests of conspecifics, but also of oth-
er species. Krakauer and Kimball (2009) published data on intraspecific brood parasitism in 11
gallinaceous species, ca. 4% out of 281 species, that laid their eggs into the nests of 29 different
bird species. Intraspecific brood parasitism was by far the most frequent in Common Pheasant
(Phasianus colchicus) whose eggs were found in the nests of 19 other species. These includ-
ed 6 duck species (Anatidae), 8 gallinaceous species (Phasianidae), 4 rail species (Gallidae)
and one species in the snipe family (Scolopacidae) the nestlings of all of which are nidifugous.

Interspecific brood parasitism is significantly more common among nidifugous species than
among species whose nestlings are nidicolous (Lyon & Eadie 1991). At the same time, there
are cases when a nidifugous species, such as the Common Moorhen (Gallinula chloropus) lays
its eggs into the nests of a nidicolous species, e.g. Little Bittern (Ixobrychus minutus) (Harasz-
thy 2018) or Yellow Bittern (Ixobrychus sinensis) (Ueda 1993, Ueda & Narui 2004).

In breeding colonies, the chance is always higher that the species, nesting there, lay their
eggs into the nests of another species. In the USA, Cannell and Harrington (1984) found
Black-crowned Night Heron (Nycticorax nycticorax) eggs on two occasions in Snowy Egret
(Egretta thula) nests, and Great Egret (Ardea alba) eggs in a Black-crowned Night Heron nest.

In Madagascar, Werding (1970) found Cattle Egret (Bubulcus ibis) eggs in Black-crowned
Night Heron nests on two occasions. Gonzales-Martin and Ruiz (1996) found Cattle Egret or
Little Egret (Egretta garzetta) eggs in four Squacco Heron (4rdeola ralloides) nests in the Ebro
Delta, Spain. (The eggs of the two species cannot usually be safely separated on sight, because
both are unifom light blue and largely overlap in size (Haraszthy 2019b)). The same authors
also found a certain Little Egret egg in a Squacco Heron nest. Niemczynowicz et al. (2015)
proved interspecific nest parasitism in five colonially breeding bird species in the Biebrza Val-
ley, Poland. In Northern Lapwing (Vanellus vanellus) nests, they found Common Redshank
(Tringa totanus), Black-tailed Godwit (Limosa limosa), Black-headed Gull (Larus ridibun-
dus) and Common Tern (Sterna hirundo) egg or eggs. They observed Northern Lapwing eggs
in Common Redshank nests, Northern Lapwing, Common Redshank and Black-headed Gull
eggs in Black-tailed Godwit nests, as well as a Common Redshank egg in a Common Tern nest.

In Hungary, although a number of such cases have been published in Hungarian, they are
mostly in hardly accessible papers and no comprehensive study has yet been made on inci-
dents of interspecific brood parasitism, excluding the cases of the highly-specialized, obli-
gate brood parasitic Common Cuckoo (Cuculus canorus). Although I could not distinguish
between facultative brood parasitism and egg dumping (sensu Krakauer & Kimball 2009),
these accicental cases of mixed broods summarised in this study, complemented with my
own observations, may facilitate future studies on brood parasitism and egg dumping.

Representatives of non-passerine families
Common Quail (Coturnix coturnix)

In Kéménd (today Kamenin, Slovakia), in the year 1900 (undated record) a nest was found
while mowing alfalfa (Medicago sativa), which contained 5 Grey Partridge (Perdix perdix)
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and 3 Common Quail (Coturnix coturnix) eggs. A Quail was flushed from the nest, but de-
spite this, it was definitely a Grey Partridge nest that had been parasitised by a Quail (Etter
1900). The destroyed egg collection of the Hungarian Natural History Museum contained a
Western Marsh-harrier (Circus aeruginosus) nest collected at Urbé on 16 May 1907 with 4
harrier eggs and a Common Quail egg (Fuisz et al. 2015).

Common Pheasant (Phasianus colchicus)

On 21 May 1970, I found 5 Common Pheasant eggs in a 20-egg Grey Partridge nest in a
freshly mown alfalfa field between Budapest and Ecser. Andras Czwalinga collected a 7-egg
Mallard (Anas platyrhynchos) nest on 18 June 1971 at Fiilopszallas, which also contained a
Common Pheasant egg (Farag6 et al. 2015). Between 1974-1978, Laszl6 Molnar checked 20
Gadwall (Mareca strepera) nests in the gull colony island of Lake Csaj, and found a Common
Pheasant egg among ten Gadwall eggs in one of the nests. He also found a Garganey (Spa-
tula querquedula) nest with 8 duck eggs in Pusztaszer on 4 May 1978, and this nest already
contained three Common Pheasant eggs on 16 May (Haraszthy 2019b). Rozgonyi (2000) also
found 3 Common Pheasant eggs in a five-egg Mallard nest at Karancslapujté on 24 April 1999.
On 3 May 2000, Pal Marik observed a Common Pheasant egg in a 12-egg Northern Shoveler
(Spatula clypeata) nest in the Tavasz Meadow next to Gyula, and on 9 May, he found another
Common Pheasant egg in a 9-egg Northern Shoveler nest in the same area.

Greylag Goose (Anser anser)

With Elemér Futo, we found two Greylag Goose eggs next to the four eggs of a Mute Swan
(Cygnus olor) nest in Kis-Balaton on 5 May 2005 (Photo 1). On 11 April 2018, I found 5
swan eggs and 2 Greylag Goose eggs in a Mute Swan nest in the Csikvarsai Meadow at
Csakvar (Photo 2). On 18 April 2018, Adam Selmeczi Kovacs and I checked a Whooper
Swan (Cygnus cygnus) nest in the Ipoly Valley, and found a Greylag Goose egg with the 6
swan eggs (Photo 3).

Common Pochard (4ythya ferina)

On 15 June 1959, Wolfgang Makatsch found a 9-egg Ferruginous Duck (Aythya nyroca)
nest at Lake Fehér by Szeged, which also contained 2 Common Pochard eggs (Haraszthy et
al. 2015b). Laszl6 Molnar also observed a Common Pochard egg in a 13-egg Ferruginous
Duck nest found at Lake Csaj on 4 June 1978 (Haraszthy 2019b).

Tufted Duck (Aythya fuligula)

On 24 May 2005, Elemér Fut6 and I surveyed the duck nests on an island of Kis-Balaton.
We found two Gadwall nests that contained Tufted Duck eggs, distributed as follows: 11
Gadwall eggs with 3 Tufted Duck eggs and 9 Gadwall eggs with 5 Tufted Duck eggs (Pho-
t04,35).

Ferruginous Duck (4ythya nyroca)
Laszl6 Maté found an 8-egg Common Pochard nest with a Ferruginous Duck egg at Rétszi-
las on 23 May 1951 (Haraszthy & Viszl6 2015). On 4 and 8 June 1978 at Lake Csaj, Laszlo
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Molnér found two 8-egg Common Pochard nests. Each had a Ferruginous Duck egg in it
(Haraszthy 2019b). On 23 May 2004, the 7-egg Common Pochard nest I checked in the
Sikota marsh near Dinnyés also contained a Ferruginous Duck egg (Photo 6). Molnar (2000)
found a Ferruginous Duck egg in each of five Gadwall nests, in a Common Pochard nest
and in a Black-headed Gull nest at Lake Csaj. On 21 May 2015, I photographed 2 Ferrugi-
nous Duck eggs next to 4 Mallard eggs in a nest of the latter species at Apaj (Photo 7). On
16 May 2011, I checked the gull colony island at Rétszilas, and found a probable Ferrugi-
nous Duck egg in a 2-egg Black-headed Gull clutch (Photo 8). On 16 May 2017, I checked
a three-egg Black-headed Gull nest on a tiny island of the Rétszilas Fishponds, and found
a Ferruginous Duck egg in it, as well as another nest with two Black-headed Gull eggs and
two Ferruginous Duck eggs (Photo 9, 10).

Mallard (4Anas platyrhynchos)

On 7 May 2018, a 7-egg Red-crested Pochard (Netta rufina) nest found in Kis-Balaton al-
so contained two Mallard eggs (Photo 11), and I also found a Mallard egg in a 9-egg Gad-
wall nest (Photo 12).

Gadwall (Mareca strepera)

On 24 May 2005, Elemér Fut6 and I checked duck nests on an island of Kis-Balaton.

We found two Tufted Duck nests that also contained Gadwall eggs in the following distribu-
tion: Tufted Duck 8 / Gadwall 3, Tufted Duck 12 / Gadwall 6 eggs (Photo 13, 14).

Great Crested Grebe (Podiceps cristatus)
In 2009, Janos Perényi photographed a Whiskered Tern clutch in Lake Tisza, which con-
tained two tern eggs and two Great Crested Grebe eggs (Photo 15).

Black-necked Grebe (Podiceps nigricollis)

On 16 July 1996, Levente Viszlé and I checked the Whiskered Tern/Black-necked Grebe
colony established in the Zamolyi Reservoir. In two of the Whiskered Tern nests, there was
a Black-necked Grebe egg alongside three tern eggs (Photo 16, 17).

European Turtle Dove (Streptopelia turtur)

In summer 1947, during his study carried out in the Gellért Hill, Budapest, Tomasz (1955)
found two fresh European Turtle Dove eggs next to the two strongly incubated eggs of Eur-
asian Collared Doves (Streptopelia decaocto) in their nest. He assumed that the Turtle Dove
smuggled her eggs into the Collared Dove nest, but he did not exclude the possibility that
the Turtle Dove chose to lay her two eggs in an abandoned, two-egg Collared Dove nest.
The latter case, however, is nest parasitism rather than brood parasitism, as the Turtle Dove
occupied an abandoned nest that still contained eggs.

Spotted Crake (Porzana porzana)
The destroyed egg collection of the Hungarian Natural History Museum contained a Black
Tern/Spotted Crake clutch, which contained one egg from each species (Fuisz et al. 2015).
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Common Moorhen (Gallinula chloropus)

On 13 May 1962, the 4-egg Little Grebe (Tachybaptus ruficollis) nest found by Laszlo
OcsovszKy at Algy6 also contained a Common Moorhen egg (Haraszthy 2015). On 23 May
2004, I found 3 Common Moorhen eggs in an 8-egg Mallard nest in the Sikota marsh at
Dinnyés. On 3 June 1962, Jené Radetzky found a 3-egg Little Bittern clutch with a Com-
mon Moorhen egg (Solti 2012). On 10 June 1979, Rékasi (1980) found Little Bittern nests
under three of the Purple Heron nests in the marsh at Madaras, one of which contained three
white Little Bittern eggs and three speckled Common Moorhen eggs. On 29 May 2005, the
nest [ found in the reedbelt of the Hortobagyi-Fishponds had five Little Bittern eggs and a
Common Moorhen egg (Haraszthy 2018).

Eurasian Coot (Fulica atra)

On 18 May 2017, I checked 191 Black-headed Gull nests out of approximately 500-600 at
Fiilopszallas. One of the two-egg Black-headed Gull nests also contained one Eurasian Coot
egg (Photo 18). At the same place, the two-egg Black-headed Gull nest that had also one
Eurasian Coot egg when Mihdly Nyul had found it, I saw two gull nestlings and one Eura-
sian Coot egg.

Black-winged Stilt (Himantopus himantopus)

On 5 June 2008, in the breeding colony established on a reef of Lake Fert6 at Dinnyés, I ob-
served 3 Black-winged Stilt eggs in a 2-egg Common Tern (Sterna hirundo) nest (Photo 19).
On 11 May 2015, I checked six Black-headed Gull nests and four Black-winged Stilt nests
in the vicinity of Fiilopszallas. In one of the 2-egg Black-headed Gull nests, there was also
a Black-winged Stilt eggs (Photo 20).

Little Ringed Plover (Charadrius dubius)

On 22 July 2006, a Little Tern (Sternula albifrons) incubated one egg of its own and two
eggs of a Little Ringed Plover in a ,,nest” within the Little Tern colony established on a grav-
el reef of the Drava River (Photo 21), On 5 June 2008, in the breeding colony formed on a
reef of Lake Fert6 at Dinny¢s, there was a Little Ringed Plover egg in one of the two-egg
Common Tern nests (Photo 22).

Collared Pratincole (Glareola pratincola)
Radetzky (1927) found a two-egg Collared Pratincole nest in Urbé, which also contained
one Kentish Plover egg.

Black-headed Gull (Larus ridibundus)

Between 1990 and 1996, Sz¢éll & Bakacsi (1996) found 1-3 Black-headed Gull eggs on five
occasions in Mediterranean Gull (Larus melanocephalus) nests checked in Hungary. On
11 May 2015, I checked six Black-necked Grebe nests at Fiilopszallas. In one of the 4-egg
nests, | also found a Black-headed Gull egg (Photo 23).
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Mediterranean Gull (Larus melanocephalus)
On 6 May 1971, Péter Beretzk also found a Mediterranean Gull egg in a two-egg Black-head-
ed Gull nest (Sz¢ll & Bakacsi 1996).

White-winged Tern (Chlidonias leucopterus)

In the destroyed egg collection of the Hungarian Natural History Museum, there was a Com-
mon Tern/White-winged Tern nest with one egg of each species. The nest had been collec-
ted at Lake Velence on 20 May, 1894 (Fuisz et al. 2015).

Common Tern (Sterna hirundo)
On 5 June 2008, in the breeding colony formed on an island of Lake Fertd at Dinnyés, there
was two Common Tern egg in one of the 3-egg Black-winged Stilt nests (Photo 24).

Passerine species

Song Thrush (Turdus philomelos)

On 30 June 1987, Novak (1989) found three Song Thrush eggs alongside the four eggs of
a Blackbird (Turdus merula) in the nest of the latter, in County Veszprém. The Blackbirds
raised four nestlings that successfully fledged: one of them was their own and three were
Song Thrushes (Photo 25).

Cases of apparent interspecific brood parasitism that in reality were
occupations of inhabited nests

In species that breed in nestholes, nestboxes or twig nests, it may occasionally happen that
after occupying the nest and laying one or more eggs, they are chased off by another spe-
cies that in turn starts to breed there. In species that breed in nestholes or nestboxes, the eggs
of the former occupants almost always remain in the nest, while in those that breed in twig
nests, it happens more rarely that the new owners do not throw out the eggs, and just lay
their own next to those of the original occupant. Such clutches often obviously consist of the
eggs of two species, nevertheless, they cannot be regarded as classic cases of interspecific
brood parasitism, as they are, in fact, the result of nest parasitism.

Hooded Crow (Corvus cornix) — Common Kestrel (Falco tinnunculus)

It has long been known that Common Kestrels have a preference to breed in nests built and
finely lined by Hooded Crows. Sometimes, the crow has already laid one or a few eggs by
the time the Common Kestrel pair turns up and starts to mob and chase the crows until they
desert their nest. In such cases, the Common Kestrels do not always push out the crow eggs,
and in nests with a deeper cup they would not even be able to do so, so they simply lay their
own eggs next to them. In such nests, the greenish crow eggs with grey pattern can easily be
distinguished by anyone from the reddish Kestrel eggs. These, however, are not from brood
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parasitism, but from a nest takeover. Such cases occurred in the past and with all certain-
ty happen, even though rarely but regularly, in the present. As Hooded Crows are regular-
ly shot down, it is not known how often this happens in nests that lose their owners due to
this reason, but in all likelihood it happens more frequently than the cases that come to light.

In the destroyed egg collection of the Hungarian Natural History Museum, there was a
four-egg Common Kestrel clutch collected at Csomor on 4 May 1906, which also contained
a Hooded Crow egg (Fuisz et al. 2015). The egg collection of Dezsdé Radetzky in the Hun-
garian Natural History Museum contains a four-egg Common Kestrel clutch collected by
him at Tarnok on 5 May 1928, which also contains a Hooded Crow egg (Haraszthy et al.
2015a).

In the last decades, nestboxes have been erected for Common Kestrels throughout Hun-
gary, as well as for Red-footed Falcons (Falco vespertinus) in groups large enough for co-
lonial breeding of this latter species. Common Kestrels readily occupy solitary nestboxes as
well as boxes erected in smaller groups or colonies. It happens regularly that the Kestrels lay
one or more eggs and then a pair of Western Jackdaws pick out their nestbox and harass the
Kestrels until they desert it. In such cases the Kestrel eggs remain in the box and the Jack-
daws lay their own next to them (Photo 26). If in the vicinity, sometimes just a few metres
away, there is an empty box, the Kestrels often occupy that, otherwise they make another
breeding attempt further away. However, the reverse may also happen, when Kestrels take
over the nestbox from Jackdaws. In both cases, despite appearances, it is a takeover of the
nestbox and not brood parasitism.

Long-eared Owl (4sio otus) — Red-footed Falcon (Falco vespertinus)

Since Red-footed Falcons start breeding rather late, instead of corvids they compete with
Long-eared Owls for a good nest or nestbox. On 15 June 1988, Red-footed Falcons were
breeding in a nest built by Hooded Crows on a tree by the Kdsely canal near Nagyivan in
the Hortobagy. The Red-footed Falcons were incubating their own 3 eggs and one Long-
eared Owl egg (Photo 27).

Long-eared Owl (4sio otus) — Common Kestrel (Falco tinnunculus)

The nestboxes erected for Common Kestrels and Red-footed Falcons are regularly occupied
by Long-eared Owls, too. Sometimes, the falcons chase the owls off when the latter already
have eggs or even a complete clutch and then the falcons use the box for breeding. Zsiros
(2015) observed the occupation of a nestbox with a complete, three-egg clutch of Long-
eared Owls by Common Kestrels. The Kestrels laid six eggs next to the owl eggs. Again,
this case was not brood parasitism, but nest(hole) parasitism (Photo 28).

Common Kestrel (Falco tinnunculus) — Eurasian Hobby (Falco subbuteo)

The Eurasian Hobby is a late breeder, and often tries to occupy already inhabited nests. It is
probably successful in the large majority of cases. In 2015, a pair of Common Kestrels oc-
cupied a nestbox erected on a transmission tower near Monor. The female had already laid
her first egg, when a pair of Eurasian Hobbies turned up and chased away the Kestrels in
three days. They raised two nestlings from their three eggs, but the Kestrel egg had addled.
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In 2016, a Saker Falcon laid an infertile egg in the same box and later abandoned it. Af-
terwards, Common Kestrels occupied the nestbox and the female laid three eggs, but once
again, the Hobbies chased away the Kestrels (Schwartz 2019).

Common Buzzard (Buteo buteo) — Northern Goshawk (Accipiter gentilis)

In the Eastern Mecsek Hills on 21 April 1950, Szilard Cseresnyés collected a clutch con-
sisting of one egg each of Northern Goshawk and Common Buzzard (Farago et al. 2015).
In this case, it is not possible to determine whether the Goshawk occupied a one-egg Buz-
zard nest and began to lay her own eggs in it, or perhaps the Buzzard smuggled an egg into
the Goshawk nest. Considering the balance of forces between the two raptors, the first ver-
sion is more likely.

Eurasian Scops Owl (Otus scops) — European Roller (Coracias garrulus)

Nowadays, nearly 3000 nestboxes support the establishment of pairs and the successful
breeding of European Rollers in Hungary (Kiss & Tokody 2017). These nestboxes, howev-
er, are suitable for other species, too, moreover, Rollers start breeding rather late, and this fa-
vourable opportunity is often exploited by Common Starlings (Sturnus vulgaris) and Eura-
sian Scops Owls. On several occasions, the Scops Owls had already laid 2-3 eggs in the box,
which was at that stage occupied by Rollers and the female Roller laid her eggs, too. Rollers
do not throw out Scops Owl eggs from the nestbox, but incubate them along with their own.
When the eggs hatch, they cannot feed the owl chicks, which consequently die (Photo 29).
One occasion is also known when an abandoned Roller nest with two eggs was occupied by
Eurasian Scops Owls (Haraszthy 2019b).

Common Starling (Sturnus vulgaris), Eurasian Tree Sparrow (Passer montanus) — Eu-
ropean Roller (Coracias garulus)

Common Starlings and Eurasian Tree Sparrows regularly nest in Roller boxes. Although
Rollers return late from their wintering grounds, these species may still be breeding then.
The Rollers regularly chase away the smaller birds, throw out their nestlings and start breed-
ing in the nestbox thus occupied. Such cases, however, are considered as nest(hole) parasit-
ism. In 2014, a pair of Little Owls (Athene noctua) bred in a Roller box near Apaj. When the
nestlings fledged, Starlings occupied the box, but they got thrown out by Rollers that subse-
quently bred there successfully (Szasz 2017).

Great Tit (Parus major) — Eurasian Blue Tit (Cyanistes caeruleus) — Marsh Tit (Poecile
palustris)

Among tits that breed in nestboxes, both genuine brood parasitism and nest(hole) parasit-
ism may occur. In a given case, the true situation can only be unambiguously determined
if the box is checked and changes in the number of eggs is recorded on a daily basis. If the
number of eggs of both species grows every day, either simultaneously or with a slight time
lapse, then it is clearly a case of brood parasitism. But if a mixed brood is found only in the
nestling stage, there is no opportunity to determine if brood parasitism or nest(hole) para-
sitism has taken place.
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In Hungarian nestbox schemes, Great Tits and Blue Tits have been observed several times
to lay their eggs in the same box. Normally, the nestlings of both species fledge from these
mixed broods, which means the adults raise the nestlings of the other species, too. In the
Kamaraerdd, Budapest, on 23 May 1993, a nestbox held six Blue Tit and six Great Tit nest-
lings about to fledge, which were all fed by Blue Tits (Eles 1993). On 7 May 2015, André-
si (2016) found 8 Great Tit and 10 Blue Tit eggs in a nestbox at Asotthalom; all Great Tits
and one Blue Tit fledged later successfully, raised by Great Tits. Sdndor Rozgonyi found a
»shared” nest of Blue Tits and Great Tits with 18 eggs at Karancslapujté on 25 April 2000,
and 4 days later there were already 22 eggs in the nest. On 15 May, the nest contained 12
Great Tit nestlings with sheathed feathers, and after their fledging, he found eight Blue Tit
eggs sunk in the nesting material. In this case, too, the likely solution is that the eight, and
for some reason infertile, Blue Tit eggs were abandoned and the Great Tit laid her clutch on
them. Janos Dénes found a Great Tit nestling alongside a clutch of six Blue Tit eggs in the
Borzsony Hills on 11 May 2009. All nestlings fledged successfully.

At Hidegkut, Toth-Almasi (2007) observed Marsh Tits attending a nestbox, but the birds
disappeared after egg-laying. Then the box was occupied by Blue Tits, the female laid her
eggs, incubated, and the pair raised the nestlings successfully, among which there were five
Marsh Tit nestlings along with their own six offspring (Photo 30). This case was unambig-
uously nest(hole) parasitism.

Great Tit (Parus major) — Eurasian Nuthatch (Sitta europaea)

On 24 April 2017, I checked a Nuthatch nest in the Bérzsony Hills, which contained 4 Great
Tit and 5 Nuthatch eggs. Green moss was visible in the nest base, which is typical of Great
Tits. Presumably, the Nuthatches took the hole from the Great Tits, or perhaps the Tits de-
serted it. The Nuthatches constructed their typical nest of bark pieces and began to lay their
own eggs. Again, this was not a case of brood parasitism, but of nest(hole) parasitism (Pho-
to 31).

Eurasian Tree Sparrow (Passer montanus) — Great Tit (Parus major)

In 2018, Eurasian Tree Sparrows bred in a log nestbox in Nagyhddos. One addled egg re-
mained in the nest after the nestlings fledged. The box was occupied by Great Tits for the
second breeding. They constructed their own nest and laid their eggs, while the addled Tree
Sparrow egg still remained there and was continuously incubated by the Great Tits. Once
again, this case of a remnant egg from the previous breeding of a different species is not
brood parasitism, even though it may seem so at first sight on the basis of the clutch shown
in the photograph (Photo 32).
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Photo 1. Four Mute Swan eggs with two Greylag (*) eggs
1. fotd Blitykoshattyu-tojasok mellé rakott két nydrilud-tojas

Photo 2. Five Mute Swan eggs with two Greylag (*) eggs
2. fot6 Butykoshattyu-tojasok mellé rakott két nyarilud-tojas
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/) 1%
Photo 3. Six Whooper Swan eggs with one Greylag (*) egg
3. fotd Enekeshattyu-tojasok mellé rakott nyarilud-tojas

Photo 4. 11 Gadwall eggs with tree Tufted Duck (*) eggs
4. foté Kendermagosréce-fészekbe rakott harom kontyosréce-tojas
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Photo 5. Nine Gadwall eggs with five Tufted Duck (*) eggs
5. foté Kendermagosréce-fészekbe rakott 6t kontyosréce-tojas

Photo 6. Seven Common Pochard eggs with one Ferruginous Duck (¥) egg
6. foté Baratréce-fészekbe rakott ciganyréce-tojas
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Photo 7. Four Mallard eggs with two Ferruginous Duck (*) eggs
7. fotd T6késréce-fészekbe rakott két cigdnyréce-tojas

Photo 8. Two Black-headed Gull eggs with one Ferruginous Duck (*) egg
8. foté Dankasiraly-fészekbe rakott ciganyréce-tojas
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Photo 9. Tree Black-headed Gull eggs with one Ferruginous Duck (*) egg
9. foté Dankasiraly-fészekbe rakott cigdnyréce-tojas

Photo 10. Two Black-headed Gull eggs with two Ferruginous Duck (*) eggs
10. foté Dankasiraly-fészekbe rakott két cigdnyréce-tojas
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Photo 11. Seven Red-crested Pochard eggs with two Mallard (*) eggs
11. foté Ustokdsréce-fészekbe rakott két t8késréce-tojas

Photo 12. Nine Gadwall eggs with one Mallard (*) egg
12. foté Kendermagosréce-fészekbe rakott tékésréce-tojas
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Photo 13. Eight Tufted Duck eggs with tree Gadwall (3) eggs
13. foté Kontyosréce-fészekbe rakott harom kendermagosréce-tojas

Photo 14. 12 Tufted Duck eggs with six Gadwall (*) eggs
14. foté Kontyosréce-fészekbe rakott hat kendermagosréce-tojas
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Photo 15. Two Whiskered Tern eggs with two Great Crested Grebe (*) eggs (Photo: Janos Perényi)
15. fotd Fattyuszerkd-fészekbe rakott két bubosvdcsok-tojas (Fotd: Perényi Janos)

Photo 16. Tree Whiskered Tern eggs with one Black-necked Grebe (*) egg
16. fotd Fattyuszerké-fészekbe rakott feketenyakivocsok-tojas
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Photo 17. Tree Whiskered Tern eggs with one Black-necked Grebe (*) egg
17. fotd Fattyuszerkd-fészekbe rakott feketenyakuvocsok-tojas

Photo 18. Two Black-headed Gull eggs with one Eurasian Coot (*) egg
18. foté Dankasiraly-fészekbe rakott szarcsatojas
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Photo 19. Two Common Tern eggs with tree Black-winged Stilt (¥) eggs
19. foté Kliszvagocsér-fészekbe rakott harom gdlyatocs-tojas

Photo 20. Two Black-headed Gull eggs with one Black-winged Stilt (*) egg
20. foté Dankasiraly-fészekbe rakott golyatdcs-tojas
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Photo 21. One Little Tern egg with two Little Ringed Plover (¥) eggs
21. foté Kiscsér-tojas mellé rakott két kislile-tojas

Photo 22. Two Common Tern eggs with one Little Ringed Plover (¥) egg
22. foté Kiiszvagocsér-fészekbe rakott kislile-tojas
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Photo 23. Four Black-necked Grebe eggs with one Black-headed Gull (*) egg
23. foté Feketenyakuvocsok-fészekbe rakott dankasiraly-tojas

Photo 24. Tree Black-winged Stilt eggs with two Common Tern (*) eggs
24. foté Golyatocs-fészekbe rakott két kiiszvagocsér-tojas
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Photo 25. Four Blackbirds eggs with tree Song Thrush (*) eggs (Photo: Laszlé Novak)
25. foté Feketerigo fészekbe rakott hdrom énekesrigé-tojas (Fotd: Novéak Laszlo)

Photo 26. Five Western Jackdaw eggs with one Common Kestrel (*) egg
26. foté Voros vércsétdl elfoglalt oduba rakott csoka fészekalj



L. Haraszthy 137

Photo 27. Tree Red-footed Falcon eggs with one Long-eared Owl (¥) egg
27. foté Kék vércse altal foglalt fészekbe rakott erdeifiilesbagoly-tojas

Photo 28. Six Common Kestrel eggs with tree Long-eared Owl (*) eggs (Photo: Sandor Zsiros)
28. foté Voros vércse altal foglal koltéladaba rakott harom erdeiftilesbagoly-tojas (Foté: Zsiros Sandor)
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Photo 29. Tree European Roller chicks with one Eurasian Scops Owl (*) chick (Photo: Tamas Kiss)
29. foté Szalakétak elfoglaltak a fulleskuvik altal lakott odut és az abban [évé tojast is kikeltették a
sajatjaikkal egyitt (Fotd: Kiss Tamas)

Photo 30. Six Blue Tits nestlings with five Marsh Tit chick in one nest box (Photo: Péter Toth-Almasi)
30. foté Kékcinege-oduba rakott baratcinege tojasokat is kikeltették a kékcinege-sziil6k és felnevelték
valamennyi fiokat (Foto: Toth-Almasi Péter)
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Photo 31. Five Nuthatch eggs with four Great Tit (¥) eggs
31. foté Csuszka-fészekbe rakott négy széncinege-tojas

Photo 32. Six Great Tit eggs with one Eurasian Tree Sparrows (*) egg
32. foté Mezeiveréb-koltésbdl visszamaradt zap tojast a széncinegék nem tavolitottdk el, hanem
mellé raktak sajat tojasaikat




140 ORNIS HUNGARICA 2019. 27(2)

References

Andrési, P. 2016. Kék cinegék és széncinegék kozos fészekalja [Shared clutch of Blue Tits and Great Tits]. —
Madartavlat 23(3): 10-11. (in Hungarian)

Cannel, P. F. & Harrington, B. A. 1984. Interspecific egg dumping by a Great Egret and Black-crowned Night Her-
ons. —Auk 101: 889-891.

Eles, B. 1993. Kék cinege (Parus caeruleus) és széncinege (Parus major) vegyes fészekalja [A mixed clutch of
Blue Tits (Parus caeruleus) and Great Tits (Parus major)]. — Madartani Tajékoztatdo 1993 (julius—december):
64. (in Hungarian)

Etter, Gy. 1900. Luczernakaszalas [Alfalfa mowing]. — A Természet 3(21): 11. (in Hungarian)

Farago, S., Cseh, P. & Hadarics, T. 2015. Cvalinga Istvan tojasgytijtemény — The oological collection of Istvan
Czwalinga. — In: Haraszthy, L. (ed.) Magyarorszagi tojasgytijtemények katalogusai — Catalogue of the Hun-
garian oological collections. — Pro Vértes Nonprofit Zrt., Csakvar, pp. 317-377. (in Hungarian and English)

Fuisz, T. 1., Pereszlényi, A., Vas, Z. & Haraszthy, L. 2015. A Magyar Természettudomanyi Miizeum megsemmi-
siilt tojasgytijteményének rekonstrualt adatai — The restored data of the destroyed egg collection of the Hun-
garian Natural History Museum. — In: Haraszthy, L. (ed.) Magyarorszagi tojasgytijtemények katalogusai —
Catalogue of the Hungarian oological collections. — Pro Vértes Nonprofit Zrt., Csakvar, pp. 133-215. (in
Hungarian and English)

Gonzales-Martin, M. & Ruiz, X. 1996. Brood parasitism in herons. — Colonial Waterbirds 19(1): 31-38.

Haraszthy, L. 2015. Ocsovszky Laszl6 tojasgytijteménye — The oological collection of Laszlo Ocsovszky. — In:
Haraszthy, L. (ed.) Magyarorszagi tojasgytijtemények katalogusai — Catalogue of the Hungarian oological col-
lections. — Pro Vértes Nonprofit Zrt., Csakvar, pp. 409-432. (in Hungarian and English)

Haraszthy, L. Fuisz, T. & Vas, Z. 2015a. Radetzky Dezs6 tojasgylijteménye a Magyar Természettudomanyi M-
zeumban — The catalogue of the Dezs6 Radetzky oological collection in the Hungarian Natural History Mu-
seum. — In: Haraszthy, L. (ed.) Magyarorszagi tojasgytijtemények katalogusai — Catalogue of the Hungarian
oological collections. — Pro Vértes Nonprofit Zrt., Csakvar, pp. 79—-101. (in Hungarian and English)

Haraszthy, L. 2018. Intra- and interspecific nest parasitism of Common Moorhen (review of cases and new data). —
Ornis Hungarica 26(1): 95-101. DOI: 10.1515/0orhu-2018-0007

Haraszthy, L. 2019a New species on the list of species with intraspecific nest parasitism. — Ornis Hungarica 27(1):
166-206. DOI: 10.2478/0orhu-2019-0010

Haraszthy, L. 2019b Magyarorszag fészkeld madarainak koltésbiologiaja. 1. kotet. Facanféléktdl a solyomfe-
l¢kig (Non-Passeriformes) [Breeding biology of the birds nesting in Hungary, Vol. 1. Pheasants to Falcons
(Non-Passeriformes)]. — Pro Vértes Nonprofit Zrt., Csakvar (in Hungarian)

Haraszthy, L., Kéllay, Gy. & Péchy, T. 2015b. Magyarorszagrol szarmazoé fészekaljak Wolfgang Makatsch tojas-
gytjteményében — Clutches from Hungary in the oological collection of Wolfgang Makatsch. — In: Haraszthy
L. (ed.) Magyarorszagi tojasgytijtemények katalogusai — Catalogue of the Hungarian oological collections. —
Pro Vértes Nonprofit Zrt., Csakvar, pp. 489-526. (in Hungarian and English)

Haraszthy, L. & Viszld, L. 2015. Csath Andras tojasgyiijteménye — The oological collection of Andras Csath. — In:
Haraszthy, L. (ed.) Magyarorszagi tojasgytijtemények katalogusai — Catalogue of the Hungarian oological col-
lections. — Pro Vértes Nonprofit Zrt., Csakvar, pp. 297-303.

Kiss, O. & Tokody, B. 2017. Distribution, population changes and conservation of the European Roller (Coracias
garrulus) in Hungary. — Aquila 124: 75-90.

Krakauer, A. H. & Kimball, R. T. 2009. Interspecific brood parasitism in galliform birds. — Ibis 151: 373-381. DOI:
10.1111/j.1474-919X.2009.00916.x

Lyon, B. E. & Eadie, J. M. 1991. Mode of development and interspecific avian brood parasitism. — Behavioral
Ecology 2: 309-318. DOI: 10.1093/beheco/2.4.309

Molnar, L. 2000. Ciganyréce [Ferruginous Duck]. — In: Haraszthy, L. (ed.) Magyarorszag madarai [The Birds of
Hungary]. — Mezbégazda Kiado, Budapest, pp. 61-62. (in Hungarian)

Niemczynowicz, A., Swietochowski, P. & Zalewski, A. 2015. Facultative interspecific brood parasitism in colonial
breeding waterbirds in Biebrza National Park, Poland. — Waterbirds 38(3): 282-289. DOI: 10.1675/063.038.0308

Novak, L. 1989. Enekes rigo (Turdus philomelos) tojasok idegen fészekben [Song Thrush (Turdus philomelos) eggs
in a foreign nest]. — Madartani T4jékoztaté 1989 (januar—junius): 48. (in Hungarian)

Radetzky, D. 1927. A széki lile (Charadrius alexandrinus) és széki csér (Glareola pratincola) egyiitt fészkelése
[Mixed breeding of Kentish Plover (Charadrius alexandrinus) and Collared Pratincole (Glareola pratinco-
la)]. — A Természet 23(19-20): 151. (in Hungarian)



L. Haraszthy 141

Reékasi, J. 1980. Madartani megfigyelések a madarasi nadasban fészkelé gém fajokon [Ornithological observa-
tions on the heron species breeding in the reedbed at Madaras]. — Allattani Kozlemények 67: 125. (in Hun-
garian with English Summary)

Rozgonyi, S. 2000. Tokés réce (Anas platyrhynchos) és facan (Phasianus colchicus) kozos fészekalja [Mixed
clutch of Mallard (4nas platyrhynchos) and Common Pheasant (Phasianus colchicus)]. — Tizok 4(4): 124.
(in Hungarian)

Schwartz, V. 2019. Megfigyelések a kabasolyom (Falco subbuteo) mas fajokkal kozos territoriumhasznalatarol és
vadaszatarol [Observations on the Eurasian Hobby’s territory use shared with other species, as well as hunt-
ing behaviour]. — Heliaca 15: 111-120. (in Hungarian with English Summary)

Solti, B. 2012. Radetzky Jend tojasgytijteményének kataldogusa [The catalogue of the Jené Radetzky oological
collection]. — Folia Historico Naturalia Musei Matraensis 36: 123—138. (in Hungarian)

Szasz, L. 2017. Erdekes megtelepedések koltladakban [Interesting nest-box inhabitans]. — Heliaca 13: 143. (in
Hungarian with English Summary)

Sz¢ll, A. & Bakacsi, G. 1996. A szerecsensiraly (Larus melanocephalus) fészkelési viszonyai Magyarorszagon
[About the breeding of the Mediterranean Gull (Larus melanocephalus) in Hungary]. — Tazok 1(3): 105—
115. (in Hungarian)

62:101-143. (In Hungarian)

Toth-Almasi, P. 2007. Kiilonds cinegefészekalj [A strange clutch of tits]. — Madartavlat 14(2): 31. (in Hungarian)

Yom-Tov, Y. 2001. An updated list and some comments on the occurrence of intraspecific nest parasitism in birds.
— Ibis 143: 133-143. DOI: 10.1111/j.1474-919X.2001.tb04177.x

Ueda, K. 1993. A case of inter-specific brood parasitism in the Moorhen Gallinula chloropus. — Strix 12: 224-226.

Ueda, K. & Narui, Y. 2004. A new breeding tactic of the Common Moorhen: interspecific

brood parasitism of Bittern nests. — Ornithological Science 3: 163—166. DOI: 10.2326/0sj.3.163

Werding, G. 1970. Observations du comportement pendant la couvée des Hérons Gardes-Boeufs et des Crabiers
Chevelus et de croissance des jeunes [Behavioural observations during incubation and chick rearing of the
Cattle Egret and the Sqacco Heron]. — Bulletin de Madagascar 292: 753-768. (in French)

Zsiros, S. 2015. Vércselada telepitési eredmények Tiszalok kornyékérdl [Installing nest boxes for Kestrels (Fal-
co tinnunculus) and Red-footed Falcons (Falco vespertinus) in the area of Tiszalok]. — Heliaca 11: 40-43. (in
Hungarian with English Summary)



: Ornis Hungarica 2019. 27(2): 142-174.
s scien d o DOI: 10.2478/0orhu-2019-0021

Evolution of Galliformes and their presence
in the Carpathian Basin

Jeno (Eugen) KESSLER
Received: April 23, 2019 — Revised: May 13, 2019 — Accepted: May 15, 2019

Kessler, J. (E.) 2019. Evolution of Galliformes and their presence in the Carpathian Basin. — Or-
nis Hungarica 27(2): 142—174. DOI: 10.2478/orhu-2019-0021

Abstract Due to the number of specimen, their size and weaker flight capabilities they are one
of the favorite preys of furred and feathered carnivores. Due to this factor quite a number of
skeletal fragments remained and fossilized over millions of years, especially in caves. Their presence in Europe
can be traced back to the Eocene, but the majority of finds come from the Neogene and the Quaternary. In the Car-
pathian Basin they are known since the beginning of the Neogene. The text is complemented with the bibliogra-
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Introduction

Their dimensions vary (sexual dimorphism is a usual characteristic), they are herbivores or
omnivores. Apart from quails they are relatively poor fliers, thus they are non-migratory birds.
They usually form harem, species living in pairs are uncommon. They nest on the ground, their
nestlings are precocial. Two families live in Europe: Phasianidae and Tetraonidae.

Pheasants, chickens, partridges, and quails live in Eurasia and Africa, mostly in grassy,
bushy areas, and nest on the ground. Fossil remains also mostly come from sites in Europe.
Their earliest representatives are Paraortyx lorteti, P. brancoi, Pirortyx major, from the Eo-
cene and Oligocene of France, Palaeortyx species from the Miocene of France, Czech Re-
publik and Hungary (Métrasz6lds, Rudabdnya, Stimeg, Tardosbanya), Plioperdix hungari-
cus from the Miocene of Hungary (Ratka), Miogallus species (M. altus, M. medius) from the
Miocene of France, Germany, Hungary and Spain, Alectoris species (A. bavarica, A. prisca,
A. edwardsi, A. donnezani) from the Miocene of Germany and France, as well as Francol-
inus capeki and Gallus beremendensis from the early Pleistocene of Romania and Hunga-
ry. Peacocks today live in Southern Asia (one species lives in Africa), but their extinct spe-
cies come from Europe. From the Miocene of Greece, Hungary, Moldavia and Ukraine
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Figure 1. Gallus gallus domesticus L. 1758: 1. coracoideum, 2. scapula, 3. humerus, 4. ulna, 5. radius,

1.dbra

6. carpometacarpus, 7. phalanga alae 1 digiti Il., 8. femur, 9. tibiotarsus, 10. tarsometatarsus,
11. phal. pedis, 12. phal. unguis, A - total lenghts, B - partial lengths, C — width of proximal
epiphysis, C1 — partial width of proximal epiphysis, D — thickness of proximal epiphysis, E -
width of diaphysis, E1 - partial width of diaphysis, F — width of distal epiphysis, G - thickness
of distal epiphysis, H — hight of distal epiphysis

Gallus gallus domesticus L. 1758: 1. hollécséresont, 2. lapocka, 3. felkarcsont, 4. singcsont, 5. or-
socsont, 6. kézkdzépcsont, 7. kézujjperc, 8. combcsont, 9. ldbszércsont, 10. csiid, 11. labujjperc,
12. karomcsont, A - teljes hossz, B - részleges hossz, C - proximalis epifizis szélesség, C1 - rész-
leges proximalis epifizis szélesség, D — proximalis epifizis vastagsag, E — diafizis szélesség, E1
- részleges diafizis szélesség, F — disztélis epifizis széleség, G - disztalis epifizis vastagsag, H -
disztalis epifizis magassag
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Pavo archiaci, from the Pliocene of Ukraine, Hungary, France and Bulgaria P. bravardi are
known. Turkeys in the meantime inhabit Central America, with a medium-large stature. The
earliest finds are from the Miocene of the USA (Rhegminornis calobates, R. kimballensis).
Recent species are known since the Quaternary.

Tetraonidae inhabit Eurasia, they eat sprouts and seeds, and possess a weak flight capabil-
ity. They nest on the ground. Their fossil remains are only known since the end of the Neo-
gene. Such are Tetrao rhodopensis from the Pliocene of Bulgaria, Tetrao partium, T. prae-
urogallus from the Pliocene and early Pleistocene of Hungary, Bulgaria and Romania, as
well as Tetrastes praebonasia from the early Pleistocene of Hungary. Extinct species of
grouses lived in the Carpathian Basin and the Balkan at the end of the Neogene and from
the beginning of the Quaternary. Fossilized finds of ptarmigans (Lagopus) come from recent
species. Recent species are known since the Quaternary.

A particularly special find from the Eocene of the outer perimeter of the Carpathian Basin
is the almost complete imprint of a Leipoa (Megapodiidae Swinson, 1837), which unfortu-
nately had not been described and publicated. Similar European finds are only known from
the Paleogene of France (Quercy, Rosiéres, Saint-Gérand-Puy; (Quercymegapodius depereti
and Q. brodkorbi Mourer-Chauviré, 1992; Ameripodius alexis Mourer-Chauviré, 2000).

Their classification is made easier due to the fact that the shape of their coracoid bone can-
not be mistaken as that of any other birds order.

Abbreviations: Q1-Q2 — Lower Pleistocene; Q3 (Q3/I-Q3/II) — Middle Pleistocene; Q4/1
— Upper Pleistocene; Q4/I1 — Holocene; T — extinct/fossil species — subspecies.

A —total lengths; B — partial lengths; C — width of proximal epiphysis; C1 — partial width of
proximal epiphysis; D — thickness of proximal epiphysis; E — width of diaphysis; E1 — partial
width of diaphysis; F — width of distal epiphysis; G — thickness of distal epiphysis; H — hight
of distal epiphysis. R-2: Rudabanya locality 2. See Figure I with measurement method.

Taxonomy

Ord. Galliformes (Temminck), 1820

Fam. Phasianidae Vigors, 1825

Galliformes possess typical characteristics of the order. They appear quite frequently in lay-
ers of sites — and often in large numbers — already from the Eocene. Consequently numer-
ous fossilized taxa were described in Europe in the last one and a half century. Most of their
skeletal fragments can be quite easily identified and distinguished from remains of members
of other orders, but due to significant homologization it is much more difficult to tell the dif-
ference between genera and species, especially with specimen of smaller and Middle pos-
ture; due to this their taxonomical classification is often highly debated.

Quail (Coturnix coturnix) is one of the typical recent smaller types. Forms on this scale
and more or less shared morphological characteristics are known under a number of gen-
era and species from the Neozoic of Europe: 1 Palaeortyx Milne-Edwards 1869, 1 Taoper-
dix Milne-Edwards, 1869, 1 Plioperdix Kretzoi, 1955, 1 Palaeocryptonix Depéret, 1792 and
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Coturnix Bonnaterre, 1791 modern genera. Mlikovsky (2002) classifies all of the extinct
genera to the recent one naming morphological similarity as the reason, unifying most of the
species as well, only leaving two extinct taxa on the species level: Coturnix gallica, and C.
longipes. Ursula Gohlich and Cecile Mourer-Chauviré (2005) showed, that the above spe-
cies listed under a common name can clearly be distinguished based on morphological char-
acteristics, and they stand by the original names. Since we share their opinion, we will pres-
ent the identified material of the Carpathian Basin in accordance with it.

A similar case applies in Middle-sized (partridge-rock partridge-francolin size) examples.
Here Mlikovsky classifies almost all described fossil genera under Alectoris: Palaeoperdix
Milne-Edwards, 1869), Lambrechtia Janossy, 1974, as well as larger examples of previous-
ly listed genera (Plioperdix, Palaeocryptonix) and fossil species of the recent Francolinus.
He divides them into three other fossil species: outside of the species already belonging to
this genus (A4lectoris bavarica Ballmann, 1969 from the early Miocene of Germany, MN 3;
A. prisca (Milne-Edwards, 1869), 4. edwardsi (Depéret, 1887) and 4. donnezani (Depéret,
1892). He classifies every Middle-sized fossil galliform into the latter genus. As for fos-
sil partridge species (Perdix palaeoperdix Mourer-Chauviré 1975, Perdix jurcsaki Kretzoi
1962, Perdix perdix jurcsaki Janossy, 1976), he places them under the recent Perdix perdix

Perusing a significant amount of this material we cannot share the viewpoint of Mlikovsky,
since partridge, francolin and rock partridge species can easily be distinguished based on their
morphological characteristics in their fossil and recent forms as well. Characteristics of the hu-
merus of rock partridges and francolins for example differ greatly from that of partridges and
small-middle sized Galliformes (Gallus species). Since this is a group quite clinging to their
habitat rather than migrating, populations with different characteristics and due to them the
formation of different forms, the emergence of endemic forms, is a natural process.

In case of larger Galliformes (chickens, pheasants) Mlikovsky keeps the genus Miogal-
lus created by Lambrecht (1933), and classifies all others into it (Gallus, Phasianus, Mio-
phasianus), as well as larger species belonging to Middle-sized genera (Palaeortyx maxima
(Lydekker, 1893), Palaeoperdix medius (Cheneval, 2000)). Of this category in the Carpathi-
an Basin only material from Rudabanya and Devinska Nova Ves, Slovakia is known, as
Miophasianus cf. medius (Janossy, 1993), and Miophasianus altus (Svec, 1986). There was
no great change in the classification of peacocks in terms of originally described fossil spe-
cies, here he only classifies Gallus (Pavo) aesculapi into species Pavo archiaci, and he puts
P. bravardi (Gervais, 1849) in place of Gallus bravardi.

Lately Nichita Zelenkov (2016) has revideated numerous pieces of the material, among
them are those from the Carpathian Basin.

— 1 Palaeortyx brevipes Milne-Edwards, 1869 / syn. | Palaeoperdix (Milne-Edwards,
1871) / T Palaeortyx grivensis Lydekker, 1893 / Coturnix 1 gallica (Mlikovsky, 2002).

Site and era: Rudabanya, Upper Miocene (MN 9) (Kessler 2009b); Siimeg, Upper Mio-
cene (MN 11-12); Tardosbanya, Upper Miocene (MN 12) (Janossy 1976b); Polgardi, Up-
per Miocene (MN 13) (Kessler 2009b); Osztramos 1, Lower Pliocene (MN 15) (Janossy
1972, Kessler 2009b); Csarnota 2, Lower Pliocene (MN 15) (Kessler 2009b) (all in Hunga-
ry). From sites in Europe outside the Carpathian Basin: MP 16-28: France; MN 2-12: Czech
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Republik, France, Germany, Spain Q1-2: Poland; Q3: Czech Republik, Germany, Poland
(Tyrberg 1998, Mlikovsky 2002).

Material: cranial fragments of coracoideum, humerus distal epiphysis, scapula fragment
(Rudabénya); metacarpus fragment (Stimeg), tibiotarsus (n = 2), (Csarnota).

Dimensions: coracoideum E = 2.5 mm; scapula C = 3.02 mm, E = 2.05 mm, humerus:
A =app. 37.0 mm, E =2.71-3.62 mm, F = 5.68-7.61 mm, tibiotarsus: F = 5.56-6.16 mm,
G =4.86-5.79 mm, tarsometatarsus: C =4.36-4.96 mm, E =2.36-2.69 mm, F = 5.66 mm.

Somewhat larger material in size than the recent quail, but identical to it in characteristics,
which can be easily distinguished from Palaeocryptonix species.

Typical site of the species ranges from Grive-Saint-Alban (Upper Miocene, MN §) to
Malusten, Eastern Romania (MN 15) through the Carpathian Basin.

— 1 Palaeortyx gallica Milne-Edwards, 1869 / syn. P. intermedia Ballmann, 1969 / Cotur-
nix T gallica (Mlikovsky 2002).

Site and era: Grund, Lower Miocene (MN 5) (Austria), (Gohlich 2003); Litke 2, Lower
Miocene (MN 5) (Kessler & Hir 2012); Matraszolés 1, Middle Miocene (MN 6-8) (Kess-
ler 2009b); Rudabanya, Upper Miocene (MN 9) (Kessler 2009b); Polgardi, Upper Miocene
(MN 13) (Kessler 2009b) (all in Hungary); Kdalja 2 Middle Miocene (MN 6) (Kessler &
Venczel 2009), (Romania). From sites in Europe outside the Carpathian Basin: MP 16-28:
France; MN 2-12: Czech Republik, France, Germany, Spain Q1-2: Poland; Q3: Czech Re-
publik, Germany, Poland (Tyrberg 1998, Mlikovsky 2002).

Material: humerus, distal fragment (Litke 2); coracoideum, cranial fragment (Kdalja 2);
tibiotarsus distal fragment and distant phalanx (Matrasz6l6s 1); coracoideum fragments
(n=3), (Rudabanya), ulna, tibiotarsus, femur, tarsometatarsus fragments (n=3), (Polgardi).

Dimensions: coracoideum C = 3.35-3.64 mm, D = 5.65 mm; E = 2.57-2.75 mm; humer-
us: F=8.13 mm; G =3.96 mm; ulna: B=15.27 mm, C =4.47 mm, E = 2.66 mm; femur: E =
3.21 mm, F =7.06 mm, G = 5.67 mm; tibiotarsus E=2.92 mm, F = 5.31 mm, G=4.82 mm.

Somewhat larger in size than the recent species (based on data of G6hlich & Mourer-Chau-
viré 2005). Its geographic spread is similar to the previous species.

— tPalaeortyx phasianoides Milne-Edwards, 1869 /syn. i Palaeoperdix longipes (Milne-Ed-
wards, 1869) / Coturnix 1 longipes (Mlikovsky, 2002).

Site and era: Litke 2, Lower Miocene (MN 5) (Kessler & Hir 2012); Rudabanya, Upper
Miocene (MN 9) (Kessler 2009b) (all in Hungary). From sites in Europe outside the Car-
pathian Basin: MP 28: France; MN 2-12: Czech Republik, France, Germany, Spain (Mli-
kovsky 2002).

Material: coracoideum,, cranial fragment (Litke 2); coracoideum, cranial fragments, par-
tial metacarpus, distal fragment of the tibiotarsus (Rudabanya).

Dimensions: coracoideum C =3.98 mm, E = 3 mm, carpometacarpus A = app. 30 mm,
E = 3.4 mm, tibiotarus F = app. 5.8 mm, tarsometatarsus: C = 6.15-6.29 mm, E = 2.9-
3.04 mm.

In case of the metacarpus the processus intermetacarpalis is highly developed, while re-
maining characteristics of the other bones indicate common morphological characteristics
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of the genus. Based on dimensions it can be classified to the largest Palaeortyx species
(Gohlich & Mourer-Chauviré 2005).

They have been reported from numerous sites, from the Late Oligocene of France (MP
28) from Desse to Germany and Czech Republik to the Upper Miocene of Hungary. It is al-
so known from the Late Miocene of Spain.

+ Mioryaba Zelenkov, 2016
+ Mioryaba magyaricus Zelenkov, 2016

Site and era: Polgardi, Upper Miocene (MN13), (Hungary), (Zelenkov 2016).

Originally described as Palaeortyx brevipes (Kessler 2009b).

Material: coracoideum, scapula, humerus (n = 6), tarsometatarsus (n = 4), (Polgardi 4,5);

Dimensions: coracoideum,: minimum shaft width, 1.8; shaft height (thickness) at the level
of its minimum width 1.9; length from the cranial edge to caudal edge of the caput scapula-
ris 7.6 mm. Tarsometatarsus: total length, 28.8, proximal width, 5.4, minimum shaft width,
2.5, height of trochlea metatarsi 111, 3.0-3.1 (n = 3); width of trochlea metatarsi 111, 2.5; dis-
tal end width, 5.8, 6.2 mm.

—t Plioperdix (Kretzoi, 1955)
— 1 Plioperdix hungaricus (Janossy, 1991) (syn. T Palaeocryptonyx hungaricus Janossy,
1991).

Site and era: Ratka, Upper Miocene (MN 12-13) (Kessler 2009b); Polgardi 4, 5, Up-
per Miocene (MN 13) (Janossy 1991, 1995, Kessler 2009b, Zelenkov 2016); Beremend
26, Lower Pliocene (MN 15) (Kessler 2009b), Beremend 17, 18 Lower Pleistocene (Q1)
(Janossy 1992, 1996) (all in Hungary). From sites in Europe outside the Carpathian Basin:
MN 14-15: France, Germany, Ukraine; Q1-2: Czech Republik, Poland; Q3: Czech Repub-
lik, Germany, France, Italy, Poland, Spain, Ukraine (Tyrberg 1998, Mlikovsky 2002).

Material: coracoideum, humerus; distal fragment of humerus; left femur; distal fragment
of the tibiotarsus; carpometacarpus; tarsometatarsus (Polgardi 4 and 5 localities, Hunga-
ry), Upper Miocene (MN 13);

In case of smaller representatives of the genus the humerus is characteristically stout,
while the farsometatarsus is typically slim. Characteristics of the species described by
Janossy verify better flight capabilities compared to other, more grounded species suppos-
edly more capable of running. The shape of the caput humeri, the depth of the fossa pneu-
motricipitalis, the shape of the distal epiphysis and the whole humerus differ from those of
recent small and medium-sized species. They fit the diagnosis of the genus, so the classifi-
cation to the genus Alectoras is incorrect. The only whole, almost complete skeleton of the
Carpathian Basin was found of this species from Ratka, classified incorrectly as a Charadrii-
dae at the showcase at the privately owned museum in Téllya, however the typical shape of
the coracoid bones clearly indicate its true place.

It has not been reported from any other site than those mentioned above. J. Mlikovsky
classified it along with other members of the genus as belonging to the taxon Alectoris
donnezani (Deperet, 1892).

Dimensions: Table 1.
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+ Eurobambusicola Zelenkov, 2016
+ Eurobambusicola turolicus Zelenkov, 2016

Site and era: Polgardi, Upper Miocene (MN 13), Hungary (Zelenkov 2016)

Material: coracoideum; humerus (n = 3), distal fragment of the tibiotarsus; carpometa-
carpus (Polgardi 5 locality).

Originally classified as T Paleocryptonix hungaricus Janossy, 1991 (Janossy 1991, 1995,
Kessler 2009b).

Dimensions: coracoideum: total length along the medial edge, 26.6-26.8 (n = 3), length
from the cranial to caudal edge of the cotyla scapularis, 7.6-8.2 (n = 5); minimum shaft
width, 2.1-2.3 (n = 6); thickness at this level, 2.0-2.3 (n = 5). Scapula: shaft width just cau-
dal to the facies articularis humeralis, 2.6-2.7 (n = 2). Humerus: total length, 37.4, 37.7;
maximum width of the proximal end, 9.5, 9.3; minimum dorsoventral width of the shaft,
3.3-3.6 (n = 5), greatest width of the distal end, 7.3-7.7 (n = 4). Carpometacarpus: total
length, 18.7, 19.6 dorsoventral height of the trochlea carpalis, 2.9, 3.1. Tibiotarsus: width
of the distal end, 5.3-5.7 (n = 3). Tarsometatarsus: reconstructed total length, ~33; width of
the proximal end, 6.0-6.4 (n = 3); width of the distal end, 6.3-6.6 (n = 3).

— Francolinus (Stephens, 1819)

— Francolinus t capeki Lambrecht, 1933 / syn. Francolinus 1 subfrancolinus Janossy,
1976 / Francolinus T minor Janossy, 1974 / + Lambrechtia capeki Janossy, 1974 / Alectoris
+ donezzani (Depéret, 1892), (after Mlikovsky 2002).

Site and era: MN 15: Beremend 26 (Kessler 2009b); Csarndta 2 (Janossy 1976, 1979) (all
in Hungary); MN 16: Beremend 1-3, 5, 15, 18 (Janossy 1974, 1976b, 1992, 1996); Oszt-
ramos 7 (Janossy 1973, 1976b, 1979a); Villany 3 (Janossy 1976b, 1979) (all in Hunga-
ry); Betfia 13 (Kessler 1975, Gal 2002); Q1: Németovar 4B (Deutsch-Altenburg, Austria)
(Janossy 1981); Beremend 16 (Janossy 1976b, 1979); Osztramos 2, 8 (Janossy 1976b, 1979,
Janossy & Kordos 1976) (all in Hungary); Betfia 2, 5, 9 (Kormos 1913, Capek 1917, Lam-
brecht 1933, Janossy 1976b, Kessler 1975, Gal 2002) (Romania); Q2: Somssich-hegy 2
(Hungary) (Janossy 1983, 1986); Betfia 5, 7, 7/2-3 ,,Aven” (Romania) (Kretzoi 1962, Kess-
ler 1975, Janossy 1976b, Gal 2002). From sites in Europe outside the Carpathian Basin: Q1-
2: Germany; Q3: Croatia, Czech Republik, Germany (Tyrberg 1998).

Quite a number of fossil material is available, similar in scale and characteristics to the
francolins. They can be easily distinguished from partridges and rock partridges based on
their morphological characteristics.

The typical species (Francolinus capeki (Lambrecht, 1933)) was described from the Low-
er Pleistocene site of Betfia 2. Outside the Carpathian Basin it is known from the Late Plio-
cene of Poland (Weze, MN 15; Rebielice Krolewskie, MN 16), Etulia (Moldavia) (MN 16),
Odessa, Kotlovina (Ukraine) (MN 16), Tourkoubonia (Greece) (MN 16-17), Untermassfeld
and Sackdilling (Germany) (Q1-Q2), as well as Chlum, Koneprusy, Stranska Skala (Czech
Republik) (Q2).

All of the areas mentioned above are outer neighboring the Carpathian Basin! We can thus
easily conclude, that we have a small-sized Galliformes typical to Central Europe in the ear-
ly Pliocene, while the species Alectoris donnezani (Deperet, 1892) is spread from France
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to Russia and Israel, the area bypassing the Carpathian Basin from the north towards east.
He also classifies species Palaeocryptonyx donnezani (Depéret, 1892), Ammoperdix ponti-
cus Tugarinov, 1940, Pliogallus coturnoides Tugarinov, 1940, Chauvereria balcanica Boev,
1997 and Alectoris baryosefi Tchernov, 1980, not considering the morphological differenc-
es between rock partridges and francolins.

Dimensions: Table 2.

— Coturnix Bonaterre, 1791
— Coturnix coturnix (Linnaeus, 1758)

Q1: Beremend 16, 17 (Hungary) (Janossy 1992, 1996); Q2: Hundsheim (Austria) (Janossy
1974, 1976b); Somssich-hegy 2 (Hungary) (Janossy 1983, 1986); Méhész 4E (Vcelare, Slova-
kia) (Horacek 1985, Mlikovsky 2002); Q3/I: Budapest — Varhegy (Hungary) (Janossy 1976b,
1979, 1986); Gombaszdg (Gombasek, Slovakia) (Kessler 2009b); Q3/II: Siitt6 1-4 (Janossy
1976b, 1979); Uppony L. (Janossy 1976b, 1979) (all in Hungary); Brassé — Fortyogohegy —
Gensperger Cave (Brasov, Romania) (Gal 2002); Q4/I: Bajot — Jankovich Cave (Lambre-
cht 1933, Janossy 1976b, 1979); Budapest — Remete Cave (Janossy 1976b, 1979); Buda-
pest — Remetehegyi Shelter Cave (Kormos 1914a, Lambrecht 1933, Janossy 1976b, 1979);
Gencsapati (Janossy 1976b, 1979); Hamor — Puskaporos Shelter Cave (Lambrecht 1912a,
b, 1916, 1933, Janossy 1976b, 1979); Pilisszanto 1. Shelter Cave (Lambrecht 1915, 1933,
Janossy 1976b, 1979); Tatabanya — Kalvariahegy, cave n. 4. (Gal 2008a); Tatabanya — Szelim
Cave (Janossy 1976b, 1979); Varb6 — Lambrecht Kalman Cave (Janossy 1976b, 1979) (all in
Hungary); Kérosmart (Rapa, Romania) (Janossy in Hamar & Csak 1969, Kessler 1974a, Gél
2002); Landzsasotfalu (Horka — Ondrej, Slovakia) (Mlikovsky 2000); Oruzsin-Antal Cave
(Oruzer, Slovakia) (Nehring 1880, Roth 1881, Lambrecht 1912b, 1933); Q4/11: Teufelsluck-
en (Austria) (Soergel 1966); Bodajk — Rigdlyuk (Kordos 1984); Csapastetd (Janossy 1976);
Hossza-hegyi Cave (Janossy 1976, Kordos 1981); Legény Cave (Lambrecht 1914); Ordacse-
hi — Kistoltés (Gal 2005, 2007a); Répashuta — Rejtek Shelter Cave (Janossy 1962¢, 1976b);
Galospetri (Galospetreu) (Kessler 1980-81, Gal 2002); Kordsbanlaki Cave (Balnaca) (Kess-
ler 1982); Peterd — Turda Gorge — Magyar Cave (Petresti) (Kessler & Gal 1998, Gal 2005);
Székelykeresztir (Cristuru Secuiesc) (Gal 2008b), (all in Romania). From sites in Europe
outside the Carpathian Basin: Q1-2: Spain, Ukraine; Q3: Czech Republik, France, Germa-
ny, Malta, Russia, Ukraine; Q4: Belgium, Bosnia-Herzegovina, Bulgaria, Czech Republik,
France, Georgia, Germany, Greece, Ireland, Italy, Luxemburg, Malta, Moldova, Poland, Rus-
sia, Spain, Ukraine, United Kingdom (Tyrberg 1998).

— Alectoris Kaup, 1829
— Alectoris T donnezani (Depéret, 1892)

Site and era: MN 15: Ajnacskd (Hajnacka) (Kessler 2009b); Ivanhdza (Ivanovce) (Mli-
kovsky 2002); MN 17-18: Kolon 2 (Horacek 1985, Mlikovsky 2002) (all in Slovakia); Q1:
Németovar (Deutsch-Altenburg, Austria) (Doppes & Rabeder 1997, Mlikovsky 1998); Q2:
M¢éhész 4E (Vcelare, Slovakia) (Horacek 1985, Mlikovsky 2002). From sites in Europe out-
side the Carpathian Basin: MN 14-15: France, Germany, Ukraine; Q1-2: Poland; Q3: Czech
Republik, Germany, Poland, Ukraine (Tyrberg 1998, Mlikovsky 2002).
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A fossil species having typical rock partridge characteristics, it can be easily distinguished
from partridges and francolins. The typical species is only additionally known from the Per-
pignan (Lower Pliocene, MN 15) site in France.

— Alectoris graeca (Meisner, 1804)

Q3/1I: Vindija (Croatia) (M. Malez 1961, V. Malez 1973, 1988, M. Malez & Rukavina
1975, Musil 1980); Q4/I: Hamor-Puskaporos Shelter Cave (Hungary) (Lambrecht 1912a,
b, 1916, 1933, Janossy 1976b, 1979); Q4/I1: Kazanszoros — Climente I. Cave (Cazanele
Mari) (Kessler 1980-81, Gal 2002); Kazanszoros — Toroklik Cave (Cazanele Mari) (Kess-
ler 1974b, Fischer & Stephan 1977) (all in Romania). From sites in Europe outside the Car-
pathian Basin: Q1-2: Greece, Italy; Q3: Azerbaijan, France, Greece, Italy, Malta; Q4: Bos-
nia-Herzegovina, Bulgaria, France, Georgia, Italy, Luxemburg, Montenegro, Russia, Spain,
Ukraine (Tyrberg 1998).

— Alectoris rufa (Linnaeus, 1758)
From sites in Europe outside the Carpathian Basin: Q3: Spain; Q4: France, Portugal,
Spain (Tyrberg 1998).

— Perdix perdix 1 jurcsaki Janossy, 1976 / syn. Perdix { jurcsaki (Kretzoi, 1962).

Site and era: MN 15: Beremend 26 (Kessler 2009b); MN 16: Beremend 18 (Kessler
2009b); Q1: Németovar (Deutsch-Altenburg, Austria) (Janossy 1981); Beremend 16, 17
(Kessler 2009b); Gyortjfalu (Kessler 2009b); Osztramos 5 (Janossy 1972) (all in Hunga-
ry); Betfia 2, 5, 9 (Romania) (Kormos 1913, Capek 1917, Lambrecht 1933, Kessler 1975,
Janossy 1976b, Gal 2002); Q2: Betfia 5, 7, “Aven” (Kretzoi 1962, Kessler 1975, Janossy
1976b, Gal 2002); Q3/1: Betfia 7 (Kessler 1975, Janossy 1976b, Gal 2002) (all in Romania);
Tarkd, Varbarlang (Hungary) (Janossy 1976b, 1979). From sites in Europe outside the Car-
pathian Basin: Q3: Greece (Tyrberg 1998).

The rich collection of material shows typical mosaicity in scale. While the ulna, meat-
carpus, tibiotarsus and tarsometatarsus are long and slim, the coracoideum and humerus
are robust. The partridge described from the Betfia 5 site distinguishes itself with larger di-
mensions than its recent counterparts. Based on examining seventy-five tarsometatarsus
Janossy (1976b) proposed classifying it as a new subspecies, while Mlikovsky (2002) clas-
sified it along with the recent partridge. After examining coracoideum,, scapula, humeri,
metacarpae, wing phalanges, tibiotarsae and tarsometatarsae, we propose to keep the sub-
species classified by Janossy. The subspecies is only known from the Carpathian Basin, but
shares many characteristics with the species P. palaeoperdix Mourer-Chauviré, 1975 de-
scribed from the Middle Pleistocene of France (Q2), also classified by Mlikovsky (2002) as
the fossil predecessor of the recent partridge.

Dimensions: Table 3.

— Perdix t+ palaeoperdix Mourer-Chauviré, 1975
From sites in Europe outside the Carpathian Basin: Q2: France (Tyrberg 1998).
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— Perdix perdix (Linnaeus) 1758

Q3/I: Hundsheim (Austria) (Janossy 1974, 1976b); Tarkd 1-16 (Janossy 1962b, 1976b,
1979); Budapest — Varhegy (Janossy 1976b, 1986); Vértesszolos 2 (Janossy 1976b, 1979);
Q3/II: Cave in the Cserépfalu — Hor Valley (Janossy 1976b, 1979); Siit6 6-9. (Janossy
1976b, 1979) (all in Hungary); Q4/I: Krapina (Lambrecht 1915, V. Malez 1973, 1984, V.
Malez-Baci¢ 1979); Velika Pecina (V. Malez 1984, 1988); Veternica (V. Malez 1973, 1988,
V. Malez-Bacié¢ 1979, Musil 1980) (all in Croatia); Bajot — Oregké (Lambrecht 1915); Ba-
jot — Baits Cave (Janossy 1976b, 1979); Balla Cave, Bajot — Homan Cave (Janossy 1976b,
1979); Istalloskd, Bajot — Jankovich Cave (Lambrecht 1933, Janossy 1976b, 1979); Buda-
pest — Remetehegy Shelter Cave (Kormos 1914, Lambrecht 1933, Janossy 1976b, 1979);
Cserépfalu — Subalyuk Cave (Janossy 1976b, 1979); Pilisszanto 1. — Shelter Cave (Lamb-
recht 1915, 1933, Janossy 1976, 1979); Répashuta — Balla Cave (Lambrecht 1912a, b, 1933,
Mottl 1938, 1941); Szilvasvarad — Istalloské Cave (Lambrecht 1912a,b, 1933, Janossy 1952,
1954, 1955, 1976b, 1979); Tatabanya — Calvary mountain cave n. 4. (Gal 2008a); Tatabanya
— Szelim Cave (Janossy 1976b, 1979); Varbo — Lambrecht Kalman Cave (Janossy 1976D,
1979) (all in Hungary); Nandor — Nandori Cave (Nandru), (Janossy 1965, Fischer & Ste-
phan 1977, Kessler 1985, Jurcsak & Kessler 1988, Gal 2002, 2003); Ohabaponor — Bordu
Mare Cave (Ohaba Ponor) (Kessler 1985, Jurcsak & Kessler 1988, Gal 2002, 2003); Szegy-
estel — Tibocoaia Cave (Sighistel) (Kessler 1982, 1985, Gal 2002) (all in Romania); Dé-
vényujfalu (Devinska Nova Ves) (Kessler 2010); Oruzsin — Antal Cave (Oruzer) (Nehring
1880, Roth 1881, Lambrecht 1912b, 1933) (all in Slovakia); Q4/I1: Teufelslucken (Aust-
ria) (Soergel 1966); Balatonkeresztir — Réti-diild (Gal 2007a); Bodajk — Rigdlyuk (Kordos
1984); Csakvar — Esterhazy Cave (Kretzoi 1951-52); Csév Cave (Janossy 1976b); Ecsegfal-
va 23 (Pike-Tay et al. 2004, Gal 2007b); Endréd 119 (Janossy 1985, Gal 2005, 2007b); Fel-
sényék — Varhegy (Gal 2007a); Hosszu-hegyi Cave (Janossy 1976b, Kordos 1981); Legény
Cave (Lambrecht 1915); Ludas — Budzsak (Bokonyi 1974, Gal 2005); Répashuta — Rejte-
ki Shelter Cave (Janossy 1962c, 1976b); Szendr6 (Gal 2005, Tassi 2006); Tatabanya-als6 —
Torekvés Cave (Kessler 2009b); Tac — Gorsium (Bokonyi 1984, Janossy 1985); Visegrad —
Var (Bokonyi & Janossy 1965, Janossy 1976b) (all in Hungary); Gyulafehérvar (Alba lulia)
(Gal 2005); Korosbanlaki Cave (Balnaca) (Kessler 1982); Révi caves (Vadu Crisului) (Kess-
ler 1982); Remetelorév — Bolyi-kd Cave (Lordu — Piatra Boiului) (Kessler 1982); Szegyes-
tel — Dracoaia Cave (Sighistel) (Kessler 1982); Székelykeresztur (Cristuru Secuiesc) (Gal
2008b); Vargyasi-szoros — Homorddalmas caves (Varghis) (Jurcsak & Kessler 1988); Var-
sonkolyos caves (Suncuius) (Kessler 1982) (all in Romania). From sites in Europe outsi-
de the Carpathian Basin: Q1-2: Ukraine; Q3: Azerbaijan, Croatia, Czech Republik, France,
Georgia, Italy; Q4: Austria, Belgium, Bosnia-Herzegovina, Bulgaria, France, Georgia, Ger-
many, Irlanda, Italy, Luxemburg, Moldova, Montenegro, Poland, Russia, Serbia, Spain, Uk-
raine, United Kingdom (Tyrberg 1998).

— Perdix sp.

Q1: Beremend 16, 17 (Hungary) (Janossy 1992, 1996);

From sites in Europe outside the Carpathian Basin: Q3: France; Q4: Czech Republik,
France, Portugal (Tyrberg 1998).
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— Ammoperdix Gould, 1851
— Ammoperdix sp.

Q3/1: Gombaszog (Gombasek, Slovakia) (Kessler 2009b). From sites in Europe outside
the Carpathian Basin: Q4: Greece (Tyrberg 1998).

—+ Miogallus Lambrecht, 1933
— 1 Miogallus altus (Milne-Edwards, 1869) / syn. Phasianus 1 altus Milne-Edwards, 1869;
+ Miophasianus medius Milne-Edwards, 1869.

Site and era: Dévényujfalu (Devinska Nova Ves, Slovakia) Middle Miocene (MN 6-7)
(gvec 1986, Kordos 1987, Mlikovsky 2002); Felsotarkany — Felnémet 2/7, Matrasz6l6s
2, Middle Miocene (MN 7/8) (Kessler & Hir 2012a); Rudabanya, Upper Miocene (MN 9)
(Janossy 1994) (all in Hungary). From sites in Europe outside the Carpathian Basin: MN3-
9: France, Germany, Spain, Turkey (Mlikovsky 2002).

Material: distal part of the coracoideum bone (R-2), scapula (Fels6tarkany — Felnémet
2/3), distal fragment of the tibiotarsus (R-2, 1990), tarsometatarsus fragment with spur (R-
2 Rudabanya), phalanges pedis (n = 5), (Méatrasz610s 2).

Dimensions: scapula B = 13.73 mm; C = 7.75 mm; E = 6.57 mm; humerus E = 11 mm,
F =21.45 mm, femur C = 18.5 mm, D = 14.15 mm; phalanges pedis = 11.75; 10.29; 9.44;
9.11; 7.75.

From the incredibly fragmented Rudabanya material only the relation to galliformes can
be determined, even indicated by the presence of spurs. Other finds fit into characteristics
of the extinct species.

From fossil material bearing similar characteristics numerous species had been described
across Europe, from Spain to France and Germany through Turkey, from the Lower Mio-
cene (MN 2-5) all the way to the Upper Miocene (MN 9).

— Gallus Brissson, 1760
— Gallus T beremendensis Janossy, 1976

Site and era: MN 15: Beremend 26 (Kessler 2009b); Csarnéta 2 (Kessler 2009b); MN 16:
Beremend 5, Villany 3 (Janossy 1976b, 1996, Kessler 2009b); Q1: Beremend 17 (Janossy
1992, Kessler 2009b) (all in Hungary). It is not known from sites in Europe outside the Car-
pathian Basin.

It bears similar morphological characteristics to the genus Gallus, but is smaller than the
recent species. The objections of Mlikovsky (2002) (he classifies it as belonging to “genus
incertae sedis”’) regarding the head of the humerus (caput) the shape of crista biccipitalis
are exaggerated, since they fit well inside the limits of differing characteristics of a fossil
type. The rich material from Beremend 17 and 26, Csarnota 2 and Villany 3 we identified,
however, verifies Janossy’s diagnosis Finds greatly distinct from partridge and francolin
species belonging typically to Galliformes prove the earliest appearance of the genus Gal-
lus in Europe.

Dimensions: Table 4.

A fossil species of a similar age (Gallus moldavicus Burcak-Abramovi¢ et al. 1993)
was described from Moldavia, which may also explain the emergence of the genus in the
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Carpathian Basin. Presence of the genus Gallus in the Late Pleistocene of Europe is debated,
since according to the conventional view chickens were imported from southeastern Asia at
the beginning of historical times. Fossil finds coming from obviously undomesticated spe-
cies seem to rival this theory. It can be rightfully assumed that in warmer periods of the Qua-
ternary the genus Gallus was present (with one or even more species) in the southern part of
Europe, and thus in the Carpathian Basin. Their absolute age could only be reliably deter-
mined by a series of isotopic examinations.

— Gallus sp.

Q3/1I: Vindija (Croatia) (M. Malez 1961, V. Malez 1973, 1988, V. Malez & Rukavina
1975, Musil 1980); Q4/I: Eskiilld — Igric Cave (Astileu) (Kessler 1985); Nandor — Nan-
dori Cave (Nandru) (Téglas 1880, Lambrecht 1912b); Ohabaponor — Bordu Mare Cave
(Ohaba Ponor) (Kessler 1985, Jurcsak & Kessler 1988, Gal 2002, 2003) (all in Romania);
Q4/11: Grosse Offenbergerhohle (Austria) (Bochenski & Tomek 1994); Budapest — Fran-
cia Cave (Kessler 2009b); Csakvar — Esterhazy Cave (Kretzoi 1954); Csobanka — Csontos
Cave (Kessler 2009b); Legény Cave (Lambrecht 1915); Rezi (Kessler 2009b); Tatabanya —
Denevér Cave; Tatabanya-als6 — Torekvés Cave (Kessler 2009b) (all in Hungary); Koros-
banlaki Cave (Balnaca) (Kessler 1982); Révi caves (Vadu Crisului) (Kessler 1982); Révtiz-
falusi Cave (Zece Hotare) (Kessler 1985); Szkerisoéra — Sasok Cave (Scarisoara, Pestera
Vulturilor) (Kessler 1982, Jurcsak & Kessler 1988); Varsonkolyos caves (Suncuius) (Kess-
ler 1982); Vaskoh (Vascau) (Kessler 1982); Jaszo — Takacs Menyhért Cave (Jasov, Slovakia)
(Kormos 1914). From sites in Europe outside the Carpathian Basin: Q3: France, Ukraine,
United Kingdom; Q4: Azerbaijan, Czech Republik, France, Georgia, Germany, Ireland, Ita-
ly, Moldova, Poland, Serbia, Spain, Ukraine, United Kingdom (Tyrberg 1998).

— Phasianus Linnaeus, 1758
— Phasianus sp.

Q3/1I: Vindija (Croatia) (M. Malez 1961, V. Malez 1973, 1988, V. Malez & Rukavi-
na 1975, Musil 1980); Q4/11: Csakvar — Esterhazy Cave (Kretzoi 1954); Visegrad — Var
(Bokdnyi & Janossy 1965, Janossy 1976b) (all in Hungary); Korosbanlaki Cave (Balnaca,
Romania) (Kessler 1982); Jasz6 — Takacs Menyhért Cave (Jasov, Slovakia) (Kormos 1914).
From sites in Europe outside the Carpathian Basin: Q3: Georgia, Russia; Q4: Bosnia-Her-
zegovina, Croatia, France, Georgia, Germany, Ireland, Italy, Luxemburg, Spain, Ukraine,
United Kingdom (Tyrberg 1998).

— Pavo Linnaeus, 1758
— Pavo F bravardi (Gervais, 1849)

From the early Pliocene of Osztramos 1 described from a phalanges 2. digiti I11. pedis
(Hungary) (Janossy 1976b, 1979). From sites in Europe outside the Carpathian Basin: MN
14-17: Bulgaria, France, Greece, Moldova, Ukraine (Mlikovsky 2002).

Dimensions: A= 17.5 mm, E = 3.02 mm.

Matched with the above species based on its shape and dimensions, this is the largest fos-
sil Galliformes found in the Carpathian Basin.
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It first appears in the eastern parts of Europe (Ukraine, MN 14), then in the Carpathian Ba-
sin in the Late Pliocene. It spreads up to France (Perpignan, Upper Pliocene, MN 15) and
is known up to the early Pleistocene (MN 17). The genus subsequently only appears in the
Holocene in Europe, possibly due to colonization. This can be assumed because the genus
is not present from the Middle and Upper Pleistocene and the Holocene all the way to his-
torical times.

— Syrmaticus Wagler, 1832
— Syrmaticus T phasianoides Zelenkov, 2016 /syn. P. T aesculapi phasanoides Janossy, 1991.

The extinct peacock species was identified from the Upper Miocene of Polgérdi 4 (Hun-
gary) based on a premaxilla, coracoideum, 2 radius fragments, 4 carpometacarpus (1 whole
and 2 fragmented), 3 phalanges pedis (Janossy 1991, 1995, Kessler 2009b). It is also known
from the Late Miocene of Moldavia (Kolkotova Balka, MN 9-10), Ukraine (Nova-elisa-
tovkova, Belka, Zovten, MN 11-13), and Greece (Pikermi, MN 12) (Mlikovsky 2002).

Material: coracoideum holotype, carpometacarpus, maxilla, all come from the Polgar-
di 4 locality.

Dimensions: coracoideum A = 56.5 mm, carpometacarpus A = 38.75 and 42.47 mm, B
=34.64 and 37.11 mm, C=10.75 and 12.98 mm, D = 6.54 and 7.24 mm E =8.21 mm, F =
7.35-8.48 mm, G = 4.52-5.09 mm, radius E = 3.16 and 3.34 mm, F = 6.91 and 7.48 mm,
G=3.68 and 4.55 mm; phalanges pedis A ="7.94 mm, 12.45 mm, 18.36 mm.

The robustness of the coracoideum, facies articularis humeralis, cotyla scapularis and
the facies articularis sternalis, differing from typical chickens and pheasants, resemble that
of a peacock. Characteristics of the metacarpus, however, are more similar to chickens and
pheasants.

— Numida Linnaeus, 1766

— Numida meleagris Linnaeus, 1758
Q4/11: Jaszo — Takacs Menyhért Cave (Jasov, Slovakia) (Kormos 1914);
It is not known from any other Europian site.

— Perdicidae gen. et sp. foss. indet.
MN 6: Kdalja 2 (Subpiatra, Romania) (Kessler & Venczel 2009).

— Perdicidae gen. et sp. indet.
Q4/1: Koérosmart (Rapa, Romania) (Janossy in Hamar & Csak 1969, Kessler 1974, Gal
2002); Q4/11: Tizkoves Cave (Hungary) (Kessler 2009b).

Fam. Tetraonidae Vigors, 1825

The case of grouses is similar to Galliformes’. Mlikovsky (2002) classifies the fossil spe-
cies to the recent species in this case as well. However, during the diagnosis of the respec-
tive species non-negligible morphological and dimensional differences are listed, on the
other hand it is also quite improbable, that types of today would have remained unchanged
from the Upper Pleistocene to modern times. We also have to consider, that the ancestors
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of today’s Tetraonidae lived in different environments than those of today, and the climate
change they had gone through during the Upper Pleistocene unavoidably influenced both
their morphological characteristics and lifestyles. The Upper Pliocene, Lower, and Middle
Pleistocene materials are discussed separately as fossil species, while we only classify Up-
per Pleistocene finds as recent grouses.

— Tetrao Linnaeus, 1758

Grouses were typical ground dwelling birds — mostly living in woodlands — of the Quater-
nary of the Carpathian Basin, but their numbers declined in the Holocene due to climate and
environmental changes, as well as falling prey to humans.

The first reported presence of capercaillies comes from the early Pliocene of Bulgaria
(Dorkovo, MN 14), then finds from Csarnota and Beremend came from the early Pleisto-
cene, and Weze (MN 15), Poland with a similar age, and Upper Pliocene material found
in Hungary (Rebielice Krolowskie and Osztramos 7, MN 16). In Germany and Czech Re-
publik it is only known from the early Pleistocene (Sackdilling, Erphingen, and Holstein,
Stranska Skala, Q1-2). It does not appear to the west of this region all up to the Late Pleis-
tocene! 7. t rhodopensis Boev, 1998 (Dorkovo, MN 14), which can also be considered T.
praeurogallus, marks its southernmost appearance (Mlikovsky 2002).

Contrary to capercaillies, black grouses and their ancestors spread to France already by
the Late Pliocene (Seneze, MN 17), and is common during the early and Middle Pleistocene
of Germany and Czech Republik (Sackdilling, Erphingen, Voigstedt and Chlum 6, Stranska
skala, Q1-3). The southernmost point is again Bulgaria (VarSec MN 17), where Boev (1995)
classified a fossil grouse as Lagopus t balcanicus, which Mlikovsky (2002) again lists as
belonging to the recent species. It is also known from the Middle Pleistocene of Ukraine
(Certkov, Q3).

Currently grouses (apart from the hazel grouse, Bonasa) typically prefer cold, they live
in regions higher above sea level, and colder latitudes. This can be seen in their spread and
presence in the Carpathian Basin as well. The arctic and rock ptarmigans disappeared from
the area in the last centuries, but even then they lived in higher areas, as do capercaillies and
black grouses, even if humans played a significant factor regarding the fact. Their presence
in plains and hill areas obviously indicate colder climates. As for their habitats, apart from
the ptarmigans (Lagopus) they are specifically woodland species, and lived in tundralike
birch forests, pine and juniper forests on plains. Temperature requirements of hazel grous-
es is indicated by their appearance in interglacial and interstadial areas, and they currently
live in woodland areas as well. Capercaillies (Tetrao urogallus) receded into pine forests of
higher mountains, while Black Grouses (Tetrao tetrix) into subalpine and alpine juniper for-
ests. Rock Ptarmigans (Lagopus mutus) lived in open, rocky mountain areas, while Willow
Ptarmigans (L. lagopus) in more wet tundra-like environments.

— Tetrao 1 praeurogallus Janossy, 1969 / syn. T. i conjugens Janossy, 1974/ T.  macro-
pus Janossy, 1976.

Site and era: MN 15: Csarndta 2 (Janossy 1976a, 1979, Kessler 2009a); Beremend 26
(Kessler 2009a); Q1: Osztramos 7 (Janossy 1972, 1976a, 1979); Q2: Nagyharsanyhegy 1-4
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(Lambrecht 1916, 1933, Janossy 1976a, 1979) (all in Hungary); Betfia 5 (Romania) (Kessler
1975, Gal 2002); Méhész 1. (Vcelare, Slovakia) (Janossy 1976a, 1979); Q3/I: Hundsheim
(Austria) (Janossy 1974, 1976a); Tarké 10 (Hungary) (Janossy 1962b, 1976a, 1979). From
sites in Europe outside the Carpathian Basin: Q1-2: Poland; Q3: Czech Republik, Germa-
ny, Poland (Tyrberg 1998).

With a few exceptions (the foramen pneumaticum on the proximal part of the humerus is
significantly wider, the impressio musculis coracobrachialis s shorter and narrower than
those of the recent type) the morphological characteristics of all of the skeletal fragments
match the recent capercaillie, apart from the phalanges pedis (which are larger, hence the
name 7. macropus). Isolation of the other two fossil species — Tetrao 1 conjugens Janossy,
1974 and Tetrao + macropus Janossy, 1976 — is based primarily on robustness, as well as the
dimensions being between capercaillies and black grouses. We have to consider, however,
the quite substantial sexual dimorphism regarding size, meaning the fossil species suggest-
ing a transition between capercaillies and Black Grouses (7. conjugens) may as well come
from a smaller female. We suggest keeping the taxon 7. praeurogallus, on one hand since
its description precedes others on the timescale, and on the other it presents the view that it
was the direct ancestor of capercaillies of today. This means we do not share the opinion of
Mlikovsky (2002) regarding classification to the recent species.

Dimensions: Table 5.

— Tetrao urogallus Linnaeus, 1758

Q3/1I: Vindija (Croatia) (M. Malez 1961, V. Malez 1973, 1988, V. Malez & Rukavi-
na 1975, Musil 1980); Vindija (M. Malez 1961, V. Malez 1973, 1988, V. Malez & Rukavi-
na 1975, Musil 1980); Uppony (Hungary) (Janossy 1976a); Q4/1: Repolusthohle (Austria)
(Mottl 1951, Janossy 1976a); Velika Pecina (V. Malez 1984, 1988); Veternica (V. Malez
1973, 1988, V. Malez-Baci¢ 1979, Musil 1980) (all in Croatia); Budapest — Remete Cave
(Janossy 1976b, 1979); Budapest — Remete-hegy Shelter Cave (Kormos 1914, Lambre-
cht 1933, Janossy 1976a, 1979); Csakvar-Eszterhazy Cave (Lambrecht 1933, Mottl 1938,
Kretzoi 1954, Janossy 1976a, 1979); Fels6tarkany — Peskd Cave (Lambrecht 1912, 1933,
Janossy 1976a, 1979); Hamor — Puskaporos Shelter Cave (Lambrecht 1912, 1916a, 1933,
Janossy 1976a, 1979); Pilisszant6i I. Shelter Cave (Lambrecht 1915, 1933, Janossy 1976a,
1979); Répashuta — Balla Cave (Lambrecht 1912, 1933, Mottl 1938, 1941); Répashuta
— Ballavodlgyi Cave (Mottl 1941); Saly (Janossy 1976a); Szarazgerence (Janossy 1976a,
1986); Szilvasvarad — Istalloské Cave (Lambrecht 1912, 1933, Janossy 1952, 1955, 1976a,
1979); Tatabanya — Szelim Cave (Janossy 1976a, 1979); Varbé — Lambrecht Kalman Cave
(Janossy 1976a, 1979) (all in Hungary); Eskiilld — Igric Cave (Pestera Igrita — Astileu)
(Kessler 1985); Korosmart (Rapa) (Janossy in Hamar & Csak 1969, Kessler 1974a, Gal
2002); Hidegszamos — Csont Cave (Somesul Rece — Pestera cu Oase) (Lambrecht 1915);
Nandor — Nandori Cave (Nandru), (Janossy 1965, Fischer & Stephan 1977, Kessler 1985,
Jurcsak & Kessler 1988, Gal 2002, 2003) (all in Romania); Landzsasotfalu (Horka — On-
drej) (Mlikovsky 2000); Oruzsin — Antal Cave (Oruzer) (Nehring 1880, Roth 1881, Lam-
brecht 1912, 1933); Oruzsin — Nagy Cave (Oruzer) (Nehring 1880, Réth 1881, Lambrecht
1912, 1933) (all in Slovakia); Q4/I1: Marchegg (Rabeder 1992, Doppes & Rabeder 1997);
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Teufelslucken (Soergel 1966) (all in Austria); Josvafé — Musztang Cave (Kessler 2009a);
Répashuta — Rejtek Shelter Cave (Janossy 1962c, 1976a) (all in Hungary); Kazanszoros —
Toroklik Cave (Cazanele Mari-Cuina Turcului) (Kessler 1974b, Fischer & Stephan 1977);
Peterd — Turda Gorge — Magyar Cave (Petresti — Cheile Turzii, Pestera Ungureasca) (Kess-
ler & Gal 1998, Gal 2005) (all in Romania). From sites in Europe outside the Carpathi-
an Basin: Q1-2: Czech Republik, Poland; Q3: Czech Republik, France, United Kingdom;
Q4: Austria, Belgium, Croatia, Czech Republik, France, Italy, Luxemburg, Poland, Russia,
Spain, Switzerland, United Kingdom (Tyrberg 1998).

— Tetrao T partium (Kretzoi, 1962) /syn. Lyrurus | partium Kretzoi, 1962.

Site and era: MN 13: Polgardi 4 (Kessler 2009a); MN 15: Beremend 26 (Kessler 2009a);
Csarnéta 4 (Kessler 2009a); MN 16: Beremend 18, Villany 3 (Janossy 1992, 1996, Kess-
ler 2009a); Q1: Beremend 16, 17 (Janossy 1992, 1996, Kessler 2009a); Osztramos 2, 8
(Janossy 1976a, 1979) (all in Hungary); Betfia 2, 9 (Romania) (Kormos 1913, in Capek
1917 and Lambrecht 1933, as Lyrurus tetrix; Janossy 1976a, Kessler 1975, Gal 2002); Bet-
fia 5, 7, 7/2-3 (Romania) (Kretzoi 1962, Kessler 1975, Janossy 1976a, Gal 2002); Méhész
(Vcelare, Slovakia) (Janossy 1976a), Q2: Nagyharsanyhegy 1-4 (Lambrecht 1916, 1933,
Janossy 1976); Somssich-hegy 2 (Janossy 1983) (all in Hungary); Q3/I: Hundsheim (Aus-
tria), (Janossy 1974, 1976a); Tarko 2, 3, 4, 7, 12 (Hungary) (Janossy 1962, 1976a); Betfia
7/4 (Romania) (Kessler 1975, Janossy 1976a, Gal 2002); Gombaszog (Gombasek, Slova-
kia) (Janossy 1976a, Kessler 2009a). From sites in Europe outside the Carpathian Basin:
Q1-2: France; Q3: Czech Republik, Germany (Tyrberg 1998).

Dimensions: Table 6.

With examinations on the rich fossil material available it can be shown, that the wing-
bones of the fossilized type are usually longer and more robust than those of the recent ones,
while it is the opposite is true regarding legs. This shows better flight capabilities of the fos-
sil type, and less developed ground mobility. Its rather early (Late Miocene) appearance is
also interesting. This fact alone makes the suggestion of Mlikovsky (2002) to classify it as
recent species unacceptable.

— Tetrao tetrix t longipes Mourer-Chauviré, 1975
From sites in Europe outside the Carpathian Basin: Q3: France (Tyrberg 1998).

— Tetrao tetrix Linnaeus 1758

Q1: Németovar (Deutsch-Altenburg, Austria) (Doppes & Rabeder 1997, Mlikovsky1998);
Q2: Hundsheim (2002); Méhész 4E (Vcelare, Slovakia) (Horacek 1985, Mlikovsky 2002);
Q3/I: Budapest — Varhegy (Janossy 1976a, 1979, 1986); Vértessz6lds (Janossy 1976a,
1979) (all in Hungary); Q3/II: Vindija (Croatia) (M. Malez, 1961, V. Malez 1973, 1988,
V. Malez & Rukavina 1975, Musil 1980); Cserépfalu — Horvolgy Cave (Janossy 1976a,
1979); Solymar (Janossy 1976a); Siit6 6-9. (Janossy 1976a, 1979); Uppony (Janossy 1976a,
1979) (all in Hungary); Q4/I: Grosse Badl-hdhle (Fladerer 1993), Luegloch (Mottl 1953)
(all in Austria); Velika Pecina (Croatia) (V. Malez 1984, 1988); Bajot — Oregkd (Lambre-
cht 1913); Bajot — Baits Cave (Janossy 1976a, 1979); Budapest — Remete Cave (Janossy
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1976a, 1979); Budapest — Remetehegy Shelter Cave (Kormos 1914, Lambrecht 1933, Ja-
nossy 1976b, 1979); Cserépfalu — Subalyuk Cave (Janossy 1976b, 1979); Csobanka — Kis-
kevély Cave (Lambrecht 1912, 1915, 1933, Janossy 1976a, 1979); Felsotarkany — Pesko
Cave (Lambrecht 1912, 1933, Janossy 1976a, 1979); Gencsapati (Janossy 1976b, 1979);
Hamor — Puskaporos Shelter Cave (Lambrecht 1912, 1916, 1933, Janossy 1976a); Hamor
— Herman Otté Cave (Lambrecht 1915, 1933); Josvafé — Porlyuk Cave (Janossy 1976a,
1979); Kecskésgalya (Mottl 1941); Kesztolc — Bivak Cave (Janossy 1976a); Nagyvisnyd
— Haromkut Cave (Janossy 1976a); Pilisszant6 1. Shelter Cave (Lambrecht 1915, 1933, Ja-
nossy 1976a, 1979); Répashuta — Balla Cave (Lambrecht 1912, 1933, Mottl 1938, 1941);
Répashuta — Ballavolgy Cave (Mottl 1941); Répashuta — Poroslyuk (Janossy 1976a); Sza-
razgerence (Janossy 1976a, 1986); Szilvasvarad — Istalloské Cave (Lambrecht 1912, 1933,
Janossy 1952, 1955, 1976a); Tata (Lambrecht 1915, 1933, Janossy 1986); Tatabanya-Sze-
lim Cave (Janossy 1976a, 1979); Tokod — Nagyberek (Janossy 1976a, 1979); Varbd — Lamb-
recht Kalman Cave (Janossy 1976a, 1979) (all in Hungary); Barcarozsny — Gura Cheii Ca-
ve (Rasnov) (Gal 1998, 2002); Kérosmart (Rapa), (Janossy in Hamar & Csak 1969, Kessler
1974a, Gal 2002); Nandor — Nandori Cave (Nandru), (Janossy 1965, Fischer & Stephan
1977, Kessler 1985, Jurcsak & Kessler 1988, Gal 2002, 2003); Peterd — Turda Gorge — Bin-
der Cave (Petresti — Cheile Turzii) (Kessler 1985, Gal 2002); Rév — Kecske Cave; Rév —
Pince Cave (Vadu Crisului) (Mottl 1941, Gal 2002); Szegyestel — Tibocoaia Cave (Sighistel)
(Kessler 1982, 1985, Gal 2002) (all in Romania); Landzsasotfalu (Horka Ondrej, Slovakia)
(Mlikovsky 2000); Q4/II: Teufelslucken (Austria) (Soergel 1966); Balatonkeresztiir — Ré-
ti-Diilé (Gal 2007a); Balatonszemes — Bagodomb (Gal 2007a); Berettyoujfaltl — Herpaly
(G4l 2005); Békés — Varoserdd (Janossy 1976a, 1985); Ecsegfalva 23 (Pike-Tay et al. 2004,
Gal 2007b); Endrdd 39,119 (Janossy 1985, Gal 2005, 2007b); Felsényék — Varhegy (Gal
2007a); Hosszl-hegyi zsomboly (Janossy 1976a, Kordos 1981); Ludas — Budzsak (Bokonyi
1974, Gal 2005); Mezofény (Gal 2004); Pilismardt — Malompatak (Janossy 1985); Répashu-
ta — Rejtek Shelter Cave (Janossy 1962, 1976a); Visegrad — Var (Bokonyi & Janossy 1965,
Janossy 1976a) (all in Hungary); Galospetri (Galospetreu) (Kessler 1980-81, Gal 2002);
Kazanszoros — Climente I. Cave (Cazanele Mari) (Kessler 1980-81, Gal 2002); Kazanszo-
ros — Toroklik Cave (Cazanele Mari — Cuina Turcului) (Kessler 1974b, Fischer & Stephan
1977); Mezdésamsond (Sincai) (Bindea 2008); Peterd — Szentkiraly (Sancrai) (Gal 2005);
Turda Gorge — Magyar Cave (Cheile Turzii — Pestera Ungureasca) (Kessler & Gal 1998, Gal
2005); Szind — Tur Gorge (Tureni — Cheile Turului) (Gal 2005); Vargyasi szoros — Homoro-
dalmas caves (Cheile Varghisului) (Jurcsak & Kessler 1986, 1988); Varsonkolyos — Izbindis
Cave (Suncuius) (Kessler 1977b, Gal 2002) (all in Romania). From sites in Europe outside
the Carpathian Basin: Q1-2: Czech Republik, Poland; Q3: Czech Republik, France, Ger-
many, Italy, Russia, Ukraine; Q4: Austria, Belgium, Bosnia-Herzegovina, Croatia, Czech
Republik, France, Germany, Greece, Ireland, Italy, Luxemburg, Moldova, Poland, Russia,
Spain, Switzerland, Ukraine, United Kingdom (Tyrberg 1998).

— Tetrao mlokosiewieczi Taczanovski, 1875
From sites in Europe outside the Carpathian Basin: Q3: Georgia; Q4: Armenia, Georgia,
Russia (Tyrberg 1998).
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— Tetrao sp.

Q3/1: Varhegy (Hungary) (Janossy 1976); Q4/1: Nandor — Nandori Cave (Nandru, Ro-
mania) (Téglas 1880, Lambrecht 1912). From sites in Europe outside the Carpathian Basin:
Q3: Belgium; Q4: Belgium, Ukraina, United Kingdom (Tyrberg 1998).

— Tetraogallus caucasicus Pallas, 1811
From sites in Europe outside the Carpathian Basin: Q3: Georgia; Q4: Georgia, Russia
(Tyrberg 1998).

— Bonasa Stephen, 1810
— Bonasa 1 praebonasia Janossy, 1974 / syn. Tetrastes T praebonasia Janossy, 1974.

Site and era: Q1: Beremend 17 (Hungary) (Janossy 1992); Q3/I: Hundsheim (Austria)
(Janossy 1974); Tarkd 1-16 (Hungary) (Janossy 1962, 1976a,c). From sites in Europe out-
side the Carpathian Basin: Q3: France, Poland (Tyrberg 1998).

Material: coracoideum cranial part, proximal and distal fragment of the tarsometatarsus
(Tarké 11 and 12), entire humerus, ulna fragment (Hundsheim).

Dimensions: tarsometatarsus A = approx. 39—40 mm, E = 2.9 mm, humerus A =49.8 mm.

Regarding skeletal characteristics it matches the recent species, the only difference is the
higher placement of the foramen vasculare distale on the distal part of the tarsometatar-
sus (2.3 mm, while on the 8 recent and 5 subfossil specimens this varies between 0.8 and
1.6 mm). The humerus found at the site Beremend 17 (Janossy 1992) is considered by Mli-
kovsky to be Alectoris donnezani (Deperet, 1892). In our opinion it is not a rock partridge,
but a hazel grouse.

It is also known from the Lower Pleistocene of Kozi Grzbiet, Poland (Q2) and Stranska
Skala, Czech Republik (Q2), as well as from the Middle Pleistocene of Montoussé 3, France
(Q3) (Mlikovsky 2002).

— Bonasa bonasia (Linnaeus, 1758)

Q4/1: Krapina (Croatia) (Lambrecht 1915, V. Malez 1973, 1984, V. Malez-Baci¢ 1979);
Szarazgerence (Janossy 1976a, 1986); Varbo — Lambrecht Kalman Cave (Janossy 1976a,
1979) (all in Hungary); Barcarozsny6 — Gura Cheii Cave (Rasnov) (Gal 1998, 2002); Ho-
morddalmasi — Orban Balazs Cave — Vargyasi szoros (Cheile Varghisului) (Kessler 1977a,
Gal 2002) (all in Romania); Oruzsin — Antal Cave (Oruzer) (Slovakia) (Nehring 1880;
Roth 1881, Lambrecht 1912, 1933); Q4/I1: Grosse Offenbergerhohle (Austria) (Bochen-
ski & Tomek 1994); Hosszl-hegyi Cave (Janossy 1976a, 1979, Kordos 1981); Mélyvolgy
(Janossy 1976a); Répashuta — Rejtek Shelter Cave (Janossy 1962c, 1976a, 1979), (all in
Hungary); Révtizfalusi Cave (Zece Hotare) (Kessler 1985); Szegyestel — Dracoaia Cave;
caves in the Szegyestel Valley (Sighistel) (Kessler 1982); Székelykeresztur (Cristuru Se-
cuiesc) (Gal 2008b); Szkerisora — Coiba Mare Cace (Scarisoara) (Kessler 1982, Jurcsak &
Kessler 1988); Varsonkolyos — Kismagyar Cave (Suncuius — Pestera Napisteleu) (Kessler
1977b, Gal 2002) (all in Romania). From sites in Europe outside the Carpathian Basin: Q3:
Czech Republik, United Kingdom; Q4: Austria, Croatia, Czech Republik, France, Germa-
ny, Serbia, Spain, United Kingdom (Tyrberg 1998).
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— Lagopus (Brisson, 1760)
— Lagopus lagopus + noaillensis (Mourer-Chauviré, 1975)
From sites in Europe outside the Carpathian Basin: Q3: France (Tyrberg 1998).

— Lagopus lagopus (Linnaeus, 1758)

Q3/I: Vértessz616s 2 (Hungary) (Janossy 1976a, 1979); Aranyosszohodol — Lucsia Ca-
ve (Sohodol, Romania) (Gal 2002); Q3/II: Vindija (Croatia) (M. Malez 1961, V. Ma-
lez 1973, 1988, V. Malez & Rukavina 1975, Musil 1980); Cserépfalu — Horvolgyi Cave
(Janossy 1976a, 1979); Uppony (Janossy 1976a) (all in Hungary); Q4/I: Grosse Badl-
hohle (Fladerer 1993); Hundsteig bei Krems (Lambrecht 1933); Hundsteig bei Krems
(Lambrecht 1933); Luegloch (Mottl 1953); Merkenstein (Wettstein & Miihlhofer 1938);
Schwarzgrabenhohle (Spahni 1954); Velika Pecina (V. Malez 1984, 1988); Velika pecna
Lipi (V. Malez 1984, V. Malez-Ba¢i¢ 1979) (all in Croatia); Bajot — Oregkd (Lambrecht
1915); Bajot — Baits Cave (Janossy 1976a, 1979); Bajot — Homan Cave (Janossy 1976a,
1979); Budapest — Remete Cave (Janossy 1976a, 1979); Budapest — Remetehegyi Shelter
Cave (Kormos 1914, Lambrecht 1933, Janossy 1976a, 1979); Csakvar — Eszterhdzy Cave
(Lambrecht 1933, Mottl, 1938, Kretzoi 1954, Janossy 1976a, 1979); Fels6tarkany — Peskd
Cave (Lambrecht 1912, 1933, Janossy 1976a, 1979); Hamor — Puskaporos Shelter Cave
(Lambrecht 1912, 1916, 1933, Janossy 1976a, 1979); Hamor — Herman Ott6 Cave (Lamb-
recht 1915, 1933); Kesztolc — Bivak Cave (Janossy 1976a, 1979); Nagyvisny6 — Harom-
kat Cave (Janossy 1976a); Pilisszanto 1. Shelter Cave (Lambrecht 1915, 1933, Janossy
1976a, 1979); Répashuta — Balla Cave (Lambrecht 1912, 1933, Mottl 1938, 1941); Ré-
pashuta — Ballavolgyi Cave (Mottl 1941); Saly (Janossy 1976a); Szilvasvarad — Istallos-
kéi Cave (Lambrecht 1912, 1933, Janossy 1952, 1955, 1976a, 1979); Tatabanya — Szelim
Cave (Janossy 1976a, 1979); Varbo — Lambrecht Kalman Cave (Janossy 1976a, 1979);
Vaskapu Cave (Mottl 1941) (all in Hungary); Barcarozsnyé — Gura Cheii Cave (Rasnov)
(Gal 1998, 2002); Kérosmart (Rapa) (Janossy in Hamar & Csak 1969, Kessler 1974a, Gal
2002); Rév — Vizes Cave (Vadu Crisului — Pestera cu Apa) (Mottl 1941); Rév — Kecske
Cave; Rév — Pince Cave (Vadu Crisului — Pestera Caprei, Pestera Pivnicei) (Mottl 1941,
Gal 2002); Vargyas — Medve Cave (Varghis — Pestera Ursului) (Mottl 1942) (all in Ro-
mania); DetrekOszentmiklos — Palfty Cave (Dzerdva Skala — Plavecky Mikulas) (Lamb-
recht 1913, 1933, Mottl 1938, 1941, Musil 1980); Novi 1. IIl. (Lambrecht 1912, 1933,
Nehring 1880, Roth 1881); Oruzsin — Antal Cave (Oruzer) (Nehring 1880, Roth 1881,
Lambrecht 1912, 1933) (all in Slovakia); Q4/II: Grosse Offenbergerhohle; Hohlenstein-
hohle; Knochenhdhle (Bochenski & Tomek 1994); Teufelslucken (Soergel 1966) (all in
Austria); Répashuta — Rejtek Sheler Cave (Hungary) (Janossy 1962c¢, 1976a); Galospet-
11 (Galospetreu) (Kessler 1980-81, Gal 2002); Vargyasi szoros — Homorddalmas caves
(Cheile Varghisului) (Jurcsak & Kessler 1988); Varsonkolyos — Izbindis Cave (Suncuius)
(Kessler 1977b, Gal 2002) (all in Romania). From sites in Europe outside the Carpathi-
an Basin: Q1-2: France; Q3: Czech Republik, France, Germany, Poland, Russia, Ukraine,
United Kingdom; Q4: Austria, Belgium, Bosnia Herzegovina, Croatia, Czech Republik,
Denmark, France, Germany, Ireland, Italy, Luxemburg, Moldova, Montenegro, Poland,
Russia, Spain, Switzerland, Ukraine, United Kingdom (Tyrberg 1998).
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— Lagopus mutus t correzenzis (Mourer-Chauviré, 1975)
From sites in Europe outside the Carpathian Basin: Q3: France (Tyrberg 1998).

— Lagopus mutus (Montin, 1781)

Q3/1: Aranyosszohodol — Lucsia Cave (Sohodol, Romania) (Gal 2002); Q3/I1: Vindi-
ja (Croatia) (M. Malez 1961, V. Malez 1973, 1988, 1991, V. Malez & Rukavina 1979, Mu-
sil 1980); Cserépfalu — Horvolgy Cave, Siit6 6-9. (Janossy 1976a, 1979) (all in Hungary);
Q4/1: Grosse Badlhohle (Fladerer 1993); Luegloch (Mottl 1953); Merkenstein (Wettstein
& Miihlhoffer 1938); Repolusthéhle (Mottl 1951, Janossy 1976a) (all in Austria); Velika
Pecina (V. Malez 1984, 1988); Velika pec na Lipi (V. Malez 1984, V. Malez-Baci¢ 1979)
(all in Croatia); Bajot — Oregkd (Lambrecht 1915); Bajot — Baits Cave (Janossy 1976a,
1979); Bajot — Homan Cave (Janossy 1976a, 1979); Budapest — Remete Cave (Janossy
19764, 1979); Budapest — Remetehegyi Shelter Cave (Kormos 1914, Lambrecht 1933, Ja-
nossy 1976a, 1979); Csakvar — Eszterhazy Cave (Lambrecht 1933, Mottl 1938, Kretzoi
1954, Janossy 1976a, 1979); Csobanka — Kiskevélyi Cave (Lambrecht 1912, 1915, 1933,
Janossy 1976a, 1979); Fels6tarkany — Peské Cave (Lambrecht 1912, 1933. Janossy 1976a,
1979); Hamor — Puskaporos Shelter Cave (Lambrecht 1912, 1916, 1933, Janossy 1976a,
1979); Hamor — Herman Ott6 Cave (Lambrecht 1915, 1933); Kesztolc — Bivak Cave (Ja-
nossy 1976a, 1979); Nagyvisnyo — Haromkut Cave (Janossy 1976a); Pilisszant6 1. Shelter
Cave (Lambrecht 1915, 1933, Janossy 1976a, 1979); Répashuta — Balla Cave (Lambrecht
1912, 1933, Mottl 1938, 1941); Répashuta — Ballavolgyi Cave (Mottl 1941); Saly (Janossy
19764, 1979); Szilvasvarad — Istalloské Cave (Lambrecht 1912, 1933, Janossy 1952, 1955,
1976a, 1979); Tatabanya-Szelim Cave (Janossy 1976a, 1979); Vaskapu Cave (Mottl 1941)
(all in Hungary); Barcarozsnyo6 — Gura Cheii Cave (Rasnov) (Gal 1998, 2002); Eskiill6 — Ig-
ric Cave (Asstileu-Pestera Igrita) (Kessler 1985); Hidegszamos — Csont Cave (Somesul Re-
ce — Pestera cu Oase) (Lambrecht 1915); Ohabaponor — Bordu Mare Cave (Ohaba Ponor)
(Kessler 1985, Jurcsak & Kessler 1988, Gal 2002, 2003); Rév — Vizes Cave (Vadu Crisului
— Pestera cu Apd) (Mottl 1941); Szamosfalva (Someseni) (Kormos 1913, Lambrecht 1933)
(all in Romania); Detrekdszentmiklos — Palffy Cave (Dzerava Skala — Plavecky Mikulas)
(Lambrecht 1913, 1933, Mottl 1938, 1941, Musil 1980); Novi I. I1I. (Lambrecht 1912, 1933,
Nehring 1880, Roth 1881); Oruzsin — Antal Cave, Oruzsin — Nagy Cave (Oruzer) (Nehring
1880, Roth 1881, Lambrecht 1912, 1933) (all in Slovakia); Q4/11: Grosse Offenbergerhoh-
le; Hohlensteinhohle; Knochenhdhle (Bochenski & Tomek 1994) (all in Austria); Répashu-
ta— Rejtek Shelter Cave (Hungary) (Janossy 1962, 1976a); Vargyasi Pass — Homorodalmasi
caves (Cheile Varghisului, Romania) (Jurcsak & Kessler 1986, 1988). From sites in Europe
outside the Carpathian Basin: Q3: Czech Republik, France, United Kingdom; Q4: Austria,
Belgium, Bosnia Herzegovina, Bulgaria, Croatia, Czech Republik, France, Germany, Ire-
land, Italy, Luxemburg, Montenegro, Norway, Poland, Russia, Serbia, Spain, Switzerland,
Ukraine, United Kingdom (Tyrberg 1998).

— Lagopus sp.
Q3/1I: Vindija (Croatia) (M. Malez 1961, V. Malez 1973, 1988, V. Malez & Rukavina
1975, Musil 1980); Q4/I: Veternica (Croatia) (V. Malez 1973, 1988, V. Malez-Baci¢ 1979,
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Musil 1980); Szarazgerence (Janossy 1976a, 1986); Tata (Lambrecht 1915, 1933, Janossy
1986) (all in Hungary); Szegyestel — Tibocoaia Cave (Sighistel, Romania) (Kessler 1982,
1985, Gal 2002); Poracs (Porac, Slovakia) (Janossy 1976a); Q4/11: Kazanszoros — Climente
L. Cave (Kessler 1980-81, Gal 2002); Tropfsteinhohle Tunnelhohle (Fladerer 1993). From
sites in Europe outside the Carpathian Basin: Q3: France, Germany, Spain; Q4: Austria,
Bosnia Herzegovina, Croatia, Czech Republik, France, Germany, Ireland, Poland, Russia,
Spain, Switzerland, United Kingdom (Tyrberg 1998).

— Galliformes indet. foss.
MN 13: Polgardi 4, 5 (Hungary), (Kessler 2009a);

Conclusions

Galliformes have always been birds represented by many species in large numbers from the
Neogene in the Carpathian Basin. They are remarkable not only due to the 22 taxa and the
enormous number of fossil material present at the sites (several hundred or several thousand
bones), but also the continuous presence of smaller Galliformes (partridge- and quail-reLat-
ed birds) and larger grouses, as well as observing the gradual transitions into new species.

Apart from Palaeoperdix and Palaeocryptonix types the early representatives of peacocks
and actual chickens are also present. Later direct ancestors of the recent species emerge. Cli-
mate changes of the Quaternary had greatly reduced this abundance of species, and not only
did Pliocene and Lower Pleistocene Galliformes vanish, but the spread of recent quills and
partridges also decreased, and hazel grouses were replaced by ptarmigans In the Holocene
the opposite of the phenomenon happens.

Grouses are only known from the end of the Miocene (MN 13) both from the Carpathian Ba-
sin and Europe. They spread during the Quaternary, and were one of the period’s most signifi-
cant ground dwelling birds. During the Holocene, however, their significance fell both in num-
bers and area, as they receded to higher habitats above sea level and their population greatly
decreased In the Quaternary the Carpathian Basin was one of their most significant habitats
in Europe, which is clearly indicated both by the number of species and the number of finds.
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Abstract Two new species appeared in the Hungarian avifauna in 2017: the Siberian Accentor
and the Bonaparte’s Gull. A Siberian Accentor was observed and photographed at Surdny near
Pocsmegyer between 18%-29" January. A Bonaparte’s Gull was seen and photographed over Hortobagy Fish-
ponds at Hortobagy on 14" April. With the observations of these species, the number of bird species known to oc-
cur in Hungary rose to 416.

Keywords: bird checklist, Hungarian Checklist and Rarities Committee, Siberian Accentor, Prunella montanella,
Bonaparte’s Gull, Larus philadelphia

Osszefoglalas 2017-ben két, Magyarorszag faundjara nézve (ij madérfaj bukkant fel: a szibériai sziirkebegy és a
Bonaparte-siraly. A szibériai sziirkebegyet 2017. januar 18-29. kozott figyelték meg és fényképezték a Pocsme-
gyer kozigazgatasi teriiletén 1év6 Surany mellett, a Bonaparte-siralyt pedig 2017. aprilis 14-én lattak és fényke-
pezték a Hortobagyon, a Hortobagyi-halasto felett. E két faj elokertilésével a Magyarorszag mai tertiletén valaha
bizonyitottan eléfordult madarfajok szama 416-ra emelkedett.

Kulcsszavak: Magyarorszag madarainak névjegyzéke, MME Nomenclator Bizottsag, szibériai sziirkebegy, Pru-
nella montanella, Bonaparte-siraly, Larus philadelphia

Tibor Hadarics, 9400 Sopron, Wiilder Jozsef utca 4. D/2., Hungary, e-mail: sitke@upcmail.hu

In 2017, two bird species were accepted by the Hungarian Checklist and Rarities Committee
as new to the Hungarian fauna. These are the Siberian Accentor and the Bonaparte’s Gull.
By these, the number of bird species found in Hungary (with present-day political borders)
to date has risen to 416.

Prunella montanella (Pallas, 1776) — Siberian Accentor
18129 January, 2017, Pécsmegyer, Surany, 1 individual (L. Molnar and others)

The Siberian Accentor breeds from Northern Ural Mountains through Siberia, to the east-
ern and the western shores of Okhotsk Sea and Barents Sea, and from the upper flow of riv-
ers Ob and Yenisey through the Altai to the Amur region. Two subspecies are recognized:
the populations breeding in Northeast Siberia, east of River Lena, are described as ssp. ba-
dia. The populations in the western part of the breeding area (west of River Lena) belong
to the ssp. montanella (del Hoyo et al. 2005). The breeding range of the nominate subspe-
cies reach the extreme northeastern part of Europe on the western slopes of Ural Mountains,
it also breeds on the Bol’shezemel’skaya tundra, the More-Yu River basin and the Chor-
naya basin (Estafiev ef al. 1997). The species breeds in boreal and subarctic zones of Sibe-
ria, mainly along the northern edge of coniferous and deciduous forests, in river valleys, in
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dense vegetation of bushes and trees often close to rivers, also in forests of the taiga zone,
and on mountains up to the tree line in sparse woodlands (del Hoyo et al. 2005). It migrates
to the central and eastern parts of China, and to the Korean Peninsula for the winter (del
Hoyo et al. 2005).

European occurrences, outside Russia, had been scarce and sporadic until 2016 (Lewing-
ton et al. 1991, Lorgé 20006). Its first known European occurrence dates back to the turn of
the 19™ century, in Austria (von Pelzeln 1871), there are three records from Northern Italy,
where two specimens were shot in 1884 and 1901 (Picchi 1904) and one more in the fall of
1907 (Lewington et al. 1991). After decades of absence it was observed in Czechia: a young
specimen was caught near Postupice in December 1943 (Cerny 1944a, b). It is notable that
there had been no records from Sweden until 1976 (Lindell et al. 1978), neither from the
UK until 2016 (Stoddard 2018). Between 1975 and 2015, a significant number of occur-
rences was recorded only in the southern part of Fennoscandinavia. Out of the 32 Europe-
an records from these years, 11 came from Finland (Koivula et al. 2017), nine from Swe-
den (Sikora et al. 2018), two from Norway (Koivula et al. 2017). Between 1975 and 2015,
there are four more European records from the Ukraine (Fesenko et al. 2017), and one re-
cord from each of the following countries: Lithuania, Belarus (Zuenok 1999), Poland (Fi-
jewski 1996, Stawarczyk et al. 2017), Denmark, Luxembourg (Lorgé 2006) and Slovakia
(Fulin & Smelko 1996).

An unexpected irruption of Siberian Accentor was to be witnessed in the fall of 2016
(Lawicki ef al. 2016, Riezing 2016). A total of 231 birds were observed or trapped in Europe
(Sikora et al. 2018): 75 individuals in Finland, 72 in Sweden, 14 in Great Britain, 13 in Den-
mark, 11 in Norway, ten in Poland, nine in Latvia, eight in Germany, eight in Estonia, four
in Lithuania, four in the Ukraine, and single individuals were reported from the Netherlands,
the Czech Republic and Hungary. Most birds (195 individuals) were recorded on the Baltic
coast and in the Danish Straits, most records (177 birds) originated from areas within 5 km
of the sea shore and from sea islands. The irruption in Europe started in the first week of Oc-
tober, and peaked between 14™ and 20™ October, when 41% of all recorded individuals were
noted (12—16 birds/day). 95% of records were made in October and November of 2016, and
the remaining 11 records between December 2016 and March 2017 (Sikora et al. 2018). An
analysis of records suggests that the most likely route to Europe was southwest along the
southern coast of the White Sea, continuing across South-Central Fennoscandinavia and the
Baltic region to Western Europe. The first individuals probably arrived to the Baltics in late
September, and northern parts of Europe — including Great Britain — were reached rapidly
in early October. Overall, these data suggest an active migration toward west and southwest
in October (Koivula et al. 2017).

The most plausible reasons for this unprecedented influx may be the lack of experience in
orienteering by young individuals coupled with weather conditions (favourable easterly tail
winds in Northern Russia in September and a cold burst from northeast-east in early Octo-
ber), common wildfires and early winter in Siberia (Koivula ef al. 2017, Sikora et al. 2018,
Stoddard 2018). In contrast to large numbers of birds observed in fall, their numbers in win-
ter and spring dropped heavily indicating high mortality and/or their return to the east (Siko-
ra et al. 2018).
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Regarding the countries adjacent to Hungary, the Siberian Accentor occurred one time
in Austria, one time in Slovakia, and eight times in the Ukraine. In northern Austria (Ober-
meisling) an individual was collected in the fall in the end of the 18" or the beginning of
the 19™ century (probably between 1798 and 1806) (von Pelzeln 1871, Glutz von Blotzheim
1985). It is likely identical with the specimen described erroneously from Hungary by Tem-
minck (1820-1840). In Slovakia one specimen was trapped on 4" November, 1994 near
Roziava (Fulin & Smelko 1996). This Slovakian record is also the first of the species from
the Carpathian Basin. In the Ukraine, the first record of the Siberian Accentor comes from
1985: a female bird was trapped near Kyiv. Until 2000, another bird was also recorded near
Donetsk and two others were simultaneously caught in Kharkiv. Four new Ukrainian re-
cords occurred in 2016: one individual was trapped on 3™ November near Kosachivka, an-
other bird was caught with mist nets on 24" November at the same place, one bird was
caught on 28" November in Rozumovka, and another on 22" December at a marsh near
Pohreby (Fesenko et al. 2017).

In Hungary, one Siberian Accentor was seen by Lidia Molnar on the 18" of January, 2017
near Surany (Pdcsmegyer) on the Szentendrei Island of River Danube, north of Budapest.
The bird was repeatedly observed and photographed by several birdwatchers until the 29"
of January. This was the first record of the Siberian Accentor in Hungary, and the second in
the Carpathian Basin.

Larus philadelphia (Ord, 1815) — Bonaparte’s Gull
14" April, 2017, Hortobagy, Hortobagy Fishponds, 1 ad. individual (M. Molnar)

Bonaparte’s Gull breeds in the northern part of North America, ranging from South Alaska
to areas south of Hudson Bay, throughout the boreal forests of Canada (del Hoyo et al. 1996,
Malling Olsen & Larsson 2007, Malling Olsen 2018). Unlike other gull species, it prefers
to nest on trees, mainly conifers. The northern edge of its range is confined by the tree line
(Malling Olsen 2018). They breed either as solitary pairs or in small, loose colonies, near
muskeg lakes or bog ponds, typical wet habitats of the taiga (del Hoyo et al. 1996). Birds
breeding on the western part of their range migrate to the Pacific coast of North America
for the winter. Part of the breeding population east of Saskatchewan province in Canada mi-
grates south or southwest along the Mississippi valley, another part at the Great Lakes, and
another across the St. Lawrence River. These populations winter at the south and the south-
west coasts of North America. In the past few decades, the number of birds wintering near
inland waters has been growing (Malling Olsen & Larsson 2007, Malling Olsen 2018).
Bonaparte’s Gull is a rare but regular vagrant in Europe. Most of its European occur-
rences are recorded in fall, but, in smaller numbers, it is also observed in winter and spring
(Mitchell 2017). Most European records originate from the Atlantic coast, where birds drift-
ing from North America with the North Atlantic cyclones reach the European continent. In
spring they seem to occur somewhat further north than in fall, as overwintering birds arriv-
ing to Europe in fall follow their traditional American migration route to the north (Hoogen-
doorn & Steinhaus 1990). Most occurrences have been recorded in Western Europe: more
than 210 in the UK, more than 70 in Ireland, more than 30 in Iceland, more than 30 in Spain,
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more than 25 in France, and more than ten in Norway. It has also been sighted occasional-
ly in Belgium, the Netherlands, Denmark, Germany, Sweden and Portugal (Lewington ef al.
1991, Mitchell 2017). It is a rare vagrant in inland regions of Europe, without any records in
the neighboring countries, thus no records in the Carpathian Basin, until recently. The clos-
est occurrence to Hungary was in Czechia, where one adult individual was seen at Hradecky
Fishpond at Tovacov, on 24" April, 1988 (Doupal 1989).

Only an unverified observation have been featured in the ornithological literature from
present-day Hungary: a single individual was claimed to be observed at River Danube in
Budapest, on the 22" of February, 1984 (Bankovics 1989). However, due to the lack of pho-
tograph and detailed description, and also due to the fact that the observer was unaccompa-
nied at the observation, this record was not validated by the Hungarian Checklist and Rari-
ties Committee, and was denied inclusion into the Hungarian checklist.

An adult Bonaparte’s Gull in breeding plumage was seen and photographed by Marton
Molnar on 14" April, 2017 at the Hortobagy Fishponds in the Hortobagy. This was the first
well- documented and confirmed record of Bonaparte’s Gull for Hungary, and the first re-
cord for the Carpathian Basin as a whole.
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