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Abstract

At the beginning of the third millennium, one of the most fascinating features of the
European nature is its re-wilding. Especially promising is the return of giants, such
as the wolf, lynx, brown bear, and elk. The latter is becoming widespread and com-
mon over most of its former range in Poland. In this paper, long-term population
dynamic of this species in south-west Poland is traced from the earliest times to 2025.
In the upper Palaeolithic (10 000-5500 BCE) and in the Neolithic era (5500-2100
BCE in south-west Poland), it was probably a widespread and common animal in
south-west Poland, possibly the most common ungulate. Throughout the Middle
Ages, the elk was one of the most important game animals in this region. However,
hunting, especially intense during the Thiry Years War (1618-1648) eventually
caused a sharp decline, so much that at the end of the 17th century the elk became
extirpated in south-west Poland. After an absence in this region as a resident animal
for nearly 300 years (1680-1980), the elk began to re-occupy its home ranges. By
the end of 2000, eight such ranges could have been re-occupied. The total number of
animals in these ranges is estimated at 24—48 individuals. However, 25 years later,
at least 19 have been identified, including six ranges/sites where the species was
evidently resident. In each such area, the number of resident elk could range between
5 and 10, giving a total of 100-200 resident animals. The areas possibly and con-
firmedly inhabited by elk are concentrated in the vicinity of Zielona Gora, Bory
Dolnoslaskie (Lower Silesian Forest), Western Sudety Mts, northern part of
Wroctaw hunting region, Central Opole province, and southern and northern parts
of Upper Silesia. Remarkably, no resident elk have ever been recorded in the vast
Stobrawa Forests (in Opole province and Upper Silesia). Most of the recorded ani-
mals were single wandering individuals (85.4%), occasionally two (11.5%), and only
sporadically (3.1% of records) more than two individuals. The largest recorded herd
was composed of six animals. Sex was determined in 58 cases; the sex ratio was
therefore 0.59 : 0 41 (bulls to cows). In the near future, areas of confirmed occurrence
of the elk may be established in these as well as in other regions of south-west Po-
land.
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JoBrocrpoxoBa JuHaMika YnceJbHOCTI Jiocs (Alces alces) y niBaeHHO-3axXiaHii
Hoabi Bix HaiigaBHimmx vaciB 10 2025 poky

I'xero:x Komii

Pesrome. Ha nouatky III THCA9OMITTS OHIETO 3 HAUIIIKABIIINX PHC €BPONEHCHKOT IPUPOH € Ti HIOBEPHEHHS 10
IUKOro ctany. OcobaMBO MEPCIEKTUBHUM € IIOBEPHEHHS TiTraHTiB, TAKUX SIK BOBK, PUCh, BEAMiIb Oypuil Ta J10Ch.
OcTaHHI{ CTa€ MUPOKO MOMIKUPEHUM 1 3BUYafHUM Ha OUIBIIIN YaCTHHI CBOTO KOMUIIHBOTO apeary B [lompmi. ¥V
il CTaTTi MPOCTEXKYETHCS JOBIOCTPOKOBA AMHAMIKa YHCEIBFHOCTI LFOTO BHIY B MiBAeHHO-3aXigHii [lompmi 3
HaligaBHImMX yacis 10 2025 p. Y Bepxapomy naneodmiti (10 000—5 500 pp. mo H. €.) Ta B eroxy HeomiTy (5 500—
2 100 pp. mo H. e. y miBaeHHO-3axinHii [lonpii) BiH, IMOBIpHO, OyB MOLIMPEHOIO Ta 3BUYAHHOIO TBAPUHOIO B
MiBAeHHO-3axiaHi# [1oJbIi, MOXINBO, HAlMOMUpPEHIMHM KOMUTHUM. [IpoTsrom CepeqHboBiIUYS JIOCh OYB 0JI-
HI€I0 3 HAHBAKIJIUBILIIMX MUCIMBCHKHX TBapHH y IbOMY perioHi. OfHaK IOJIOBaHHS, OCOOIMBO iHTEHCHBHE MiJ
yac TpunusatunitHbol BiitHM (1618—1648), mpu3Besno 10 pi3Koro CKOPOUSHHs MOIYIBALI], HACTIIBKY, [0 HATIPH-
KiHIi 17 cT. 1ock OyB MOBHICTIO BUHULIEHUH y MiBIeHHO-3axiHil [Tonbmi. [Ticas maibke 300 pokiB BincyTHOCTI
B IbOMY PETioHi K MOCTiiHO npucyTHHOro BUAY (1680—1980), 10Ck MOYaB 3HOBY 3aiiMaTH CBOi MOKUHYTI apeain
npokuBaaHs. Jlo kiHmg 2000 p. BiciM Takux apeaniB MOTJIMA OYTH 3HOBY 3aifHATI. 3araibHa KUIBKICTh TBAPHH Y
OUX apeayax OLIHIOETbes B 2448 ocobun. OmHak, dyepe3 25 pokiB BUABICHO HIOHalMeHmIe 19, BKIIOYaOUH
LIiCTh apeaiB/Miclb, I¢ BUJ SBHO MEIIKaB. Y KOXXHOMY TaKOMY PaiOHi KUTBbKICTh JIOCIB-PE3HICHTIB MOTJIA KO-
nuBatcs Bix 5 mo 10, mo gae 3aragom 100200 mocTiifHO MPUCYTHIX TBapHH. PalloHM MOXKIMBHX Ta IiATBEp-
JOKEHHX apealliB MPOXKUBaHHS JIOCIB 30cepekeHi B okonuisx 3enenoi ['opu, HuwkHbocinespkux bopis, 3axigHux
CyneTiB, MiBHIYHOT YaCTHHU BpoIIaBChKOTO MHCIUBCHKOTO PETiOHY, NEHTPanbHOr0 OMOIbCHKOTO BOEBOICTBA
Ta MiBIEHHOI Ta miBHIYHOI yacTuH Bepxupoi Cinesii. [IpumitHo, mo y Benmuye3nnx CToOpaBchKHX icax (B
OmnonbcpKkoMy BO€BOJCTBI Ta Bepxwiii Cine3ii) Hikomu He OyIo 3apeecTpoBaHO KOIHOTO Jocs. binpnricts 3apee-
CTPOBAHUX TBAPHH OYJIM MOOANHOKMMH MaHIpiBHUMH ocobuHamu (85,4%), 3piaka asoma (11,5%) 1 numre cro-
pagmaHO (3,1% 3anmciB) Bigmivanu Ginbiie 1Box ocodun. Haiibinbire 3apeecTpoBaHe cTago CKIafanocs 3 6 oco-
Ooun. Ctarp Oyna Bu3HaueHa y 58 BHIAAKax, B HA OCHOBI IIMX JaHMUX CHiBBiTHOIIEHHS cTaTel craHoBwio 0,59 :
0,41. Haif6mmKxuiM 4acoM y IUX Ta iHIIMX perioHax MiBJeHHO-3axigHoi [1ombi Moy Th chopMyBaTHCS paiioHn
CTabiIbHOTO MPOYKMBAHHS JIOCS.

KntougoBi cnoBa: nock (dlces alces), peiHTpoayKIIist B €BpoIIi, JHYNHA, TIOTIOBaHHS, BAMUPAHHS, BiTHOBICHHS
MOITYJISIIT, OLIHKA YHCEIFHOCTI MOy JISIIT.

Introduction

The elk (Alces alces L. 1758) is the largest species of the family Cervidae in the world; adult
animals weigh 200-550 kg. Its range extends over the entire northern Holarctic, mostly occupying the
boreal zone. At present, it lives in Europe in large numbers almost over the whole territory of Russia
(c. 600 000, including the Asian part), Fenno-Scandia, without Denmark (500 000—-600 000), the Bal-
tic countries (c. 40 000) and Poland (28 000). Much lower numbers are present also in Belarus and
northern Ukraine [Zhyla 2023], and isolated populations exist in the Sumava Forest, south-west Czech
Republic [Cerveny ez al. 2001; Janik ez al. 2021] and in Bavaria, southern Germany [Schonfeld 2009].

The elk is a browser. Its main diet consists of shoots of willows, birches, and other tree species,
as well as forbs and aquatic plants. Despite its large body, it reaches maturity already in the second
(female) or in third (male) year of life, and may live for 15-25 years. Unlike most cervid species, it
does not form large herds. In spring/summer, it lives solitarily or in families (female and its offspring
from 1-2 generations) within a home range of ¢. 10~15 km? [Bobek et al. 2021, Niedziatkowska et al.
2022].

The rut takes place from late August to mid-October, mostly in September. After gestation lasting
eight months cows give birth to 1-3 calves. It becomes fertile at an age of 1.5-2.5 years, females
earlier than males. Populations become stable at 25 calves for every 100 cows in their first year of
reproduction. With the availability of adequate nutrition, mild weather, and low predation, the elk have
a huge potential for population expansion [Niedziatkowska et al. 2022].
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The elk often migrates, which depends on the animal’s age, snow cover, predation risk, human
hunting and road infrastructure. There is no difference in the migratory behaviour between males and
females, but migration parameters differ markedly between particular populations [Bobek ez al. 2021;
Niedziatkowska et al. 2022].

In this paper, the elk’s status in south-west Poland is traced from the earliest times until present.
Both published and unpublished sources were used to trace its population’s recovery in this region,
which began at the end of 20th century and continues to date.

Material and Methods

The changes in the elk’s status until 1980 are reconstructed based on literature sources; in 1981—
2000 mostly on observations and interviews; 2001-2010 on observations, interviews, and game sta-
tistics; and in 2011-2020 mostly on game statistics, local press and observations (Table 1).

Records of the elk are presented on maps with points (N = 871) representing sites of the office
building of a particular forest district within a forest inspectorate encompassing a dozen or so forest
districts [cf. Kopij 2017]. The forest inspectorates in south-west Poland fall within three Regional
Directorships of the State Forests: Katowice, Wroctaw, and Zielona Géra. Katowice RDSF is divided
here into two parts: eastern, roughly corresponding to Upper Silesia, and western, corresponding to
Opole Silesia. Wroctaw RDSF (Lower Silesia) is divided into four parts, which roughly conforms to
the former voivodeships (provinces): Wroctaw, Watbrzych, Legnica, and Jelenia Goéra. Zielona Gora
RDSF include here only part of Lubuskie province situated south of the Odra River (Fig. 1).

Fig. 1. A map of the study
area. Legend: small dots:
seats of forest districts,
small open circles: seats of
forest  district inspec-
torates, thick lines: prov-
ince boundaries (I, II, III,
IV), medium lines: region
boundaries within Lower
Silesia province (Wr, Wb,
Lg, JG), thin lines: bound-
aries of forest district in-
spectorates (A, B, C...).

Puc. 1. Kapra gocmimkenoi Tepuropii. Jlerenaa: ManeHbKi Kparnku: MiClie3HaX0[KEHHsI JTICHUIITBA, MAJICHbKI BiIKPHTI
KOJIa: MiCIIC3HAXOKCHHS 1HCIICKIIIT TICHUIITBA, TOBCTI JiHil: Mexi BoeBoacts (I, 11, 111, IV), cepenni minii: Mexi peri-
oHiB y Mexxax HuwkHpocinespkoro BoeBoacta (Wr, Wb, Lg, JG), Tonki niHii: Mexi iHciekwii micuunrsa (A, B, C...).

I: Zielonogorskie (the southern part of the Lubuskie province): A: Gubin, B: Brzézka, C: Zielona Géra, D: Przytok,
E: Lubsko, F: Krzystkowice, G: Nowa Sél, H: Lipinki, I: Wymiarki, J: Zagan, K: Szprotawa; II: Lower Silesia: Wr —
Wroctaw region: A: Wotéw, B: Zmigréd, C: Milicz, D: Oborniki, E: Oleénica, F: Migkinia, G: Otawa, H: Henrykéow;
Wb — Walbrzych region: A: Kamienna Goéra, B: Watbrzych, C: Swidnica, D: Jugéw, E: Bardo, F: Zdroje, G: Bystrzyca
Ktodzka, H: Ladek Zdroj, I: Migdzylesie; Lg — Legnica region: A: Glogéw, B: Przemkow, C: Lubin, D: Chociandw,
E: Ztotoryja, F: Legnica, G: Jawor; JG — Jelenia Gora region: A: Ruszow, B: Swictoszow, C: Piensk, D: Wegliniec, E:
Boleslawiec, F: Lwowek, G: Swieradow; H: Szklarska Porgba, I: Sniezka; III: Opole Silesia: A: Namystow, B:
Kluczbork, C: Olesno, D: Brzeg, E: Kup, F: Turawa, G: Lubliniec, H: Opole, I: Zawadzkie, J: Tutowice, K: Proszkow,
L: Strzelce Opolskie, M: Rudzieniec, N: Ke¢dzierzyn, O: Prudnik, P: Rudy; IV: Upper Silesia: A: Koszgcin, B: Brynek,
C: Swierklaniec, D: Katowice, E: Rybnik, F: Kobior.
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Table 1. Sources used to reconstruct the long-term population dynamics of the elk in south-west Poland

Tabmus 1. [xeperna, BUKOPHCTaHI Ul peKOHCTPYKIIT JTOBFOCTPOKOBOI JTMHAMIKH YHCEIBLHOCTI JIOCIB y IMiBIEHHO-
3axiguii [Tomsim

Period Literature data Unpublished data
Before 500 CE  [Guminski 2003; Schmélcke & Zachos 2005] —
500-1500 [Wyrost 1993, Makowiecki 2003, Pax 1925] —
1501-1900 [Schwenkfeld 1603; Goppert 1870; Pax 1925, 1955] —
1991-1980 [Pax 1925; Pucek & Raczynski 1983; Stajszczyk 2014, game statistics
2015]
1981-2000 [Brzuski 1995; Kopij 2007, 2013, 2016; Marciszak et al. game statistics
2023]
2001-2010 [Wazna et al. 2014; Kopij 2016; Marciszak et al. 2023] game statistics, field observations
2011-2020 [Marciszak et al. 2023] game statistics, field observations
2021-2025 [Marciszak et al. 2023] local press, field observations

An attempt was undertaken to identify elk residency areas. Two categories were distinguished in
this regard: areas of confirmed residency and areas of possible residency. The first one refers to areas
where females with calf were recorded, the former one where individuals were recorded at least four
times (exceptionally three) over 2—3 decades.

Results

1. Prehistory (10 000 BC-500 CE)

Besides the reindeer Rangifer tarandus, the elk was among the first ungulates to re-colonise
south-west Poland after the end of the Ice Age in the final stage of the Pleistocene [Guminski 2003;
Schmélcke and Zachos 2005]. The re-colonisation had proceeded northwards. In the upper Palaco-
lithic (10 000-5500 BCE) and in the Neolithic era (5500-2100 BCE in south-west Poland), it was
probably a widespread and common animal in the whole area, possibly the most common ungulate.
However, with the encroachment of another large ungulate species, the red deer Cervus elaphus, it
was probably dislocated from drier places occupied by hornbeam forests.

In the Younger Dryas of the late Pleistocene (12 700-11 500 BCE), their distribution range ex-
tended from the Pyrenees to Denmark and from Austria to Great Britain, and also covered eastern
Central Europe where they still occur today. In the Preboreal (11 500-10 000 BCE), it slowly disap-
peared from the south-western parts of its range, becoming extinct in southern France and England in
the Atlantic period (9100-5600 BCE), as well as in western Germany in the Subboral period about
4000 BCE.

During the Atlantic period, the elk population densities apparently decreased in the rest of Central
Europe as well. In Roman times, it was still native to most temperate areas with suitable habitats,
but around the beginning of the Common Era only relict populations remained in western Central
Europe [Schmoélcke & Zachos 2005]. The population in south-west Poland was stable in that period.

2. Middle Ages (501-1500)

As the Roman era faded into Medieval times, the elk slowly disappeared from the western part of
Central Europe: from France and Switzerland in the 10th century, from the western Czech Republic
by 1300, and from north-east Germany by c. 1600. In Thuringia and in the region north-east of the
Elbe River as well as in central Poland, it occurred until the high and late Middle Ages [Schmdlcke &
Zachos 2005].

With the arrival of Slavic people in the 6th century to south-west Poland, the elk was still one of
the most important game animals in this region [Wyrost 1993; Makowiecki 2003]. Even few centuries
later in the Middle Ages, it appeared to still be a common species. For instance, in 1186 Prince
Bolestaw I (1127-1201) organised a two-days hunting (no firearms were available at that time) in his
Opole Principality (about 5000 km? of mostly afforested [80-90%] area), during which 860 elk were
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harvested [Pax 1925, 1955]. It had still been widespread and fairly common in south-west Poland until
the end of the 16th century [Schwenkfeld 1603].

3. Years 1501-1900

The elk appears to be especially excessively hunted during the Thirty Years War (1618-1648).
As an outcome, it had become very rare by the end of that war [Pax 1925], and finally extirpated in
south-west Poland by the end of the century [cf. Hepnter 1966 vs. Willms 1987]. In the 17th century,
only single animals were reported on five occasions (Fig. 2): 1 ex. from heathland near Przemkéw in
1645, 1 ex. captured in Olesnica Principality in 1661; 1 ex. shot in Rakow near Wroctaw in 1663; 1
ex. shot in Modla near Bolestawiec in 1675; and 1 ex. recorded in Chocianéw in 1675 [Pax 1925,
1955]. It appears, therefore, that in south-west Poland the elk survived for the longest time in the
forests between Ole$nica and Wroctaw [Pax 1925].

In the 18th century and until the second half of the 20th century, only single elk were recorded
on eight occasions on a passage characteristic of this species: Kamien near Sycow (1 ex. shot in 1725),
Mikowice near Namystow (1 ex. killed in 1743); near Raciborz (1 ex. killed in 1774), Draliny near
Lubliniec (1 ex. killed in 1776), R6zanka near Wroctaw (1 ex. in 1879), Skarszyn, Trzebnica district
(a male shot on 28.10.1888 ), near Gliwice (1 ex. shot on 13.10.1888), Redziny near Wroctaw (1 ex.
recorded in 1894) [Kaluza 1825; Gloger 1833; Goppert 1870; Konig von & zu Warthausen 1890; Pax
1925, 1955; Prell 1941].

4. Years 1901-1980

The elk survived in Poland in the Biebrza River valley, mostly in the Rajgrod forest inspectorate
[Dzigciotowski & Pielowski 1975]. Five animals from Belarus were also introduced in 1951 to Kampi-
nos National Park near Warsaw [Ge¢bcezynska & Raczynski 2002]. Soon after World War 11, the elk
population experienced a strong increase of its numbers, from a dozen or so to 6.2 thousand individuals
in the 1980s. Since1952, it has been legally protected, but in 1959 it was listed as a game animal, and
starting from 1967 it has been harvested. About 1.3 thousand animals per year were eliminated by this
way.

1601-1700 A
1701-1800 M

1801-1900 @

Fig. 2. Distribution of elk records in south-west Poland in 1601-1900.
Puc. 2. Po3nonin 3Haxigok jociB y miBaeHHo-3axifHii [Tonemi npotsirom 1601-1900 pp.
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However, in south-west Poland, the elk still remained only a sporadic visitor during that period.
Graczyk & Kaniewski [1978] and Pucek & Raczynski [1983] provided only one record for the period
between 1945 and 1980: 1 ex. observed in a heathland near Przemkow in 1979. However, Stajszczyk
[2014] provided three other records: 1 ex. shot near Watbrzych in 1965; 1 ex. recorded in Karkonosze
Mts. in 1965 and again in the same area in 1967 (Fig. 3).

5. Years 1981-1990

In the 1980s, the elk occupied almost all suitable habitats in Poland east of the Vistula River,
whereas migrating animals were recorded all over the country. In the early 1980s, there were 6.2 thou-
sand elk in Poland, and about 1.2—1.3 thousand animals were harvested annually [Szukiel & Nasiadka
1993; Bobek et al. 2005].

In south-west Poland, the elk was only a rare visitor (5 records) in forests on the border of the
north-eastern part of Wroctaw Hunting Region and the north-western part of Opole Hunting Region
[Stajszczyk 1994, 2014, 2015]:

1) near Legnica, 1987, a female shot [Golisz 2008];

2) Wroctaw: Kwidzynska Str., 14.06.1988, a female was recorded [Stajszczyk 1994, 2014];

3) near Nowe Kolnie (Lubsza county), 1988, a female was recorded [Stajszczyk 1994, 2014];

4) between Minkowice Otawskie and Wojcice (Jelcz-Laskowice county), between December 1989 and Jan-

uary 1990, 2 exx. remained [Stajszczyk 1994, 2014];
5) between Blota and Ryczyn (Lubsza county), August 1990, two females recorded [Stajszczyk 2014].

At the beginning of the 1980s, a herd of 12—14 elk resided in forests near Luban (mostly in “Wielki
Las Lubanski’). This was apparently a first residency of this species in south-west Poland after its
extinction in the 17th century [Marciszak et al. 2025].

1951-75

Fig. 3. Distribution of elk records in south-west Poland in 1901-1975 (records encircled with a dotted line indicate
possible areas of residency; no elk was recorded in 1901-1950).

Puc. 3. Po3noain 3Haxigok mpo Jjiocst Ha miBaeHHOMY 3axoni [Tomsiii npotsirom 1901-1975 pp. (3Haxinku, oOBeneHi
MYHKTHUPHOIO JIiHi€10, BKa3yIOTh HA MOXKJIMBHH paiioH mpoxxuBaHHs;; npoTarom 1901-1950 pp. iocst He 3apeecTpoBaHo).
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6. Years 1991-2000

After 1990, a sharp decline in harvesting took place. The Polish population has been estimated at
1.5-2.0 animals in 1995-2000 [Gebczynska & Raczynski 2001]. In south-west Poland, the elk was
still a visitor in these years, recorded on passage only [Marciszak et al. 2023], mostly in the north-
eastern part of Wroctaw Hunting Region (Fig. 4):

1) Borucice (Lubsza county), 1991, a bull [Stajszczyk 1994, 2014];

2) near Jelcz Laskowice, 1991, a bull [Stajszczyk 1994, 2014];

3) Wroctaw: Kietczowska Str., June 1992, a young bull [Stajszczyk 1994, 2014];

4) near Janikow (Otawa county) and Nowy Dwor (Jelcz-Laskowice county), November 1993, a female
[Stajszczyk 1994, 2014];

5) near Mastow (Trzebnica county), March 1994, a young bull [Marciszak et al. 2023];

6) near Olszéwka (Twardogodra county), August 1994, a young bull [Walaszek 1994];

7) near Zarska Wie$ (Zgorzelec county), 1995, a roadkill female [Bena & Paczos 2009];

8) near Dluzec, Sobota and Pieszkow (Lwowek Slqski county), 1996—-1997, 4-5 exx. remained for a longer
period [Doroszko 2000];

9) near Winna Goéra (Jordanow Slaski county), June 1997, a young bull [Marciszak et al. 2023].

In the 1990s, the elk resided in forests near Gorazdze and Miedziana in Opole Silesia. Apparently,
females with calf were recorded there. However, after 1997, they disappeared from this area [Mar-
ciszewski et al. 2023]. In the 1990/91 hunting season, 3 exx. were shot in Zielona Géra RDLP (male
and 2 females), 5 exx. in Lower Silesia RDLP (3 males, 2 females), and 17 exx. in Katowice RDLP
(7 males, 7 females, 3 juveniles) [Szukiel & Nasiadka 1993]. Therefore, a total of 25 exx.

According to Brzuski et al. [1995], a total of 50 exx. of the elk occurred in eight forest inspec-
torates (FI) in south-west Poland in 1995: Lubuskie: Zielona Goéra FI: 5-7 exx., Nowa Sol FI: 6 exx.;
Lower Silesia: Milicz FI: 15 exx.; Otawa FI: 2 exx.; Swieradow FI: 2 exx.; Wegliniec FI: 2 exx.; Opole
Silesia: Brzeg FI: 5 exx; Upper Silesia: Katowice FI: 10—14 exx. Therefore, a total of 50 exx. in 8 FI.

7. Years 2001-2010

In the early 1980s a decrease in the number of the elk caused by hunting was evident and in 2001
the species was again legally protected. As a result of this protection, its population immediately
started to recover. In 2001-2010, it was recorded on as many as 27 occasions in south-west Poland,
mainly in Zielonogorskie Hunting Region (Fig. 5).

Zielongorskie
In 20012010, the elk was recorded at 13 sites [Wazna et al. 2014]:

1) Dabrowa FD (Przytok FI), 02.07.2001, a young ex.;

2) Wezyska FD (Brzozka FI), 13.09.2002, a roadkill female;

3) Suchleb FD (Lipinki FI), September 2002, a bull;

4) Grotoéw, FD (Lipinki FI), November 2002, a bull.;

5) Kotowice FD (Krzystkowice FI), 2004, 1 ex.;

6) Krzywaniec FD (Krzystkowice FI), 1 ex. in 2004-2008;

7) Brzozka FD (Zielona Goéra FI), 1 ex. in 2004-2008;

8) Wetmice FD (Brzézka FI), August 2007, 1 ex.;

9) Lakowa FD (Brzozka FI), May 2008, footprints, 1 ex.;

10) Bronkow forest district (Brzozka FI), September/October 2008, footprints;
11) Swidnica FD (Zielona Géra FI), 2009, a female with a young;

12) Dabrowa forest district (Przytok FI), June 2009, a female with a young;
13) Zarkéw FD (Krzystkowice FI), 2010, footprints, 1 ex.

Lower Silesia

In 20042008, the species was recorded at 4 sites [Kopij 2016]:
1) Jelez FD and Kopalina FD (Otawa FI), 1 ex.;

2) Prusice FD (Oborniki FI), 1 ex.;

3) Swictoszow FD (Rudawica FI), 1 ex.;



Long-term population dynamics of the elk (Alces alces) in south-west Poland from the earliest times until 2025 133

4) near Gniewomierz (Legnickie Pole county), April-October 2008, a female remained for a longer time
[Golisz 2008*]".
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lex. A [ ] b
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Fig. 4. Distribution of elk
records in south-west Poland
in 1976-2000.

Sighting records are indi-
cated with red signs, records
from hunting game statistics
with dark brown signs, rec-
ords from forest inspec-
torates with light brown
signs. Records encircled with
red continuous line (a) are ar-
eas of residency; records en-
circled with red broken line
are areas of possible resi-
dency.

18° 19°

Puc. 4. Po3noain 3anmciB mpo j1ociB Ha miBaeHHOMY 3axoni [loxpmii mpotsarom 1976-2000 pokis. 3anmcu crocrepe-
JKEHb IMO3HAYEH] YePBOHMMH MO3HAYKAMH, 3a[HCH 31 CTATHCTUKHU MONIOBAHHI — TEMHO-KOPHYHEBHMH MO3HAYKAMH,
3aITUCH 3 JIICOBUX THCIIEKI[Ii — CBITJIO-KOPHYHEBUMH TO3HAYKAMH. 3aIUCH, OOBEICHI CYIITEHOK YEPBOHOIO JiHIEID
(a), — paiioHu IPOXKUBAHHSI; 3aIIKCH, OOBEICHI ITYHKTHPHOIO YSPBOHOKO JIIHIEI0, — PAfOHH MOKIIMBOTO POYKHBAHHS.
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Fig. 5. Distribution of elk
records in south-west Poland
in 2001-2025.

Sighting records are indi-
cated with red signs, records
from hunting game statistics
with dark brown signs, rec-
ords from forest inspecto-
rates with light brown signs;
(a) records encircled with red
continuous line are areas of
residency; (b) records encir-
cled with red broken line are
areas of possible residency.

Puc. 5. Po3mopin 3ammciB mpo sociB Ha miBaeHHOMY 3axozi Iomsmi nporsirom 2001-2025 pokis. 3anucu crocrepe-
JKEHb MM03HAYEHI YCPBOHUMH 3HAKaMH, 3aIIMCH 31 CTATUCTHKH IOJIFOBAaHHS — TEMHO-KOPHYHEBUMH 3HAKaMH, 3aIIHCH 3
JIICOBHX 1HCTIEKIiH — CBITJIO-KOPUYHEBUMH 3HaKaMHU; (@) 3amucu, 0O0Be/IeHI CYLIIbHOIO YepBOHOIO JIHIEI0 — pailoHK
npoxuBanHs; (b) 3anucH, 00OBeeHI MyHKTHPHOIO YePBOHOIO JIiHI€I0 — pailoHN MOKIIHBOTO TIPOXKUBAHHSI.

! Here and throughout the text, additional sources not found in academic publications but on hunting websites and other
online publications are marked with an asterisk. A list of these sources is given before the References.
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Opole Silesia
In 2001-2004, the elk was recorded on several occasions in Opole Silesia:

1) boggy forests between Olszowy and Loza fish-ponds near Lipno, Niemodlin county, throughout the years
2000-2001, one animal remained for a longer time [Kopij 2003];

2) forests between Brzeg and Namystow, 2000-2004, a few animals recorded [Kopij 2007];

3) Czarny fish-pond near Niemodlin, 2001, a female seen around [Kopij 2013];

4) Przecza FD near Lewin Brzeski, 2004, 1 ex. recorded [Kopij 2013];

5) Proszkow forest sub-inspectorate, 2004, 3 exx. occurred [Kopij 2013];

6) Sosnoéwka FD (Opole FI), 2005, 2 males, 2 females and 2 juveniles [Kopij 2007];

7) Kepa (Strzelce FI), 2004-2008, 1 ex. ([Kopij 2016];

8) Géra Swietej Anny, 14.09.2006, a roadkill bull on the A4 highway [Polak 2006].

Upper Silesia
In 20042008, the elk was recorded in 5 forest districts [Kopij 2016]:

1) Klaty FD (Koszgcin FI), 2 exx.;

2) Swierklaniec FD (Swierklaniec FI), 2 exx.;
3) Ledziny FD (Katowice FI), 2 exx.;

4) Smitowice FD (Katowice FI), 1 ex.;

5) Murcki FD (Katowice FI), 1 ex.

According to information obtained from state forests [Kopij 2016], in 2004-2008, in the whole

of south-west Poland the elk was recorded in 15 forest districts within 11 forest inspectorates. These
records were clumped in four areas:

I. near Zielona Gora (Zielona Gora FI: Brzozka FD; Krzystkowice FI: Krzywaniec FD);

II. Otawa—Brzeg—Namystow forest inspectorates (Otawa FI: Jelcz, Kopalina FD; Namystow FI:
Smogorzéw FD, Polkowice FD; Brzeg FI: Roszkowice FD);

III. Niemodlin forest—fish-ponds complex;

IV. the northern part of Upper Silesia (Koszecin FI: Klaty FD; Swierklaniec FI: Swierklaniec; Katowice FI:
Ledziny FD, Smitowice FD, Murcki FD).

It is possible that these four areas represented elk home ranges (residency). The resident popula-

tion could be estimated at 50—100 exx.

8. Years 2011-2020
In the next decade, the elk shown further increase in numbers in south-west Poland, especially in

Zielonogorskie and in Lower Silesia (see: Fig. 5).

Zielonogorskie
The elk was recorded in 13 forest districts [Wazna ef al. 2014]:

1) Nietkéw FD, Zielona Gora FI, September 2011, female;

2) Leczyca FD, Zielona Goéra FI1, 18.07.2012, 1 ex. photographed;

3) Kowalice FD, Zagan FI, September 2012, bull;

4) Siedlisko FD, Nowa Soél FI, May 2012—February 2013, male and female;
5) Olbrachtéw FD, Lipinki FI, November 2013, bull;

6) Lutynka FD, Wymiarki FI, 22.05-13.06.2013, female;

7) Dabrowa FD, Przytok FI, August—October 2013, bull;

8) Mirostowice FD, Zagan FI, July—September 2014, a female with young;
9) Jamno FD, Wymiarki FI, 2.9.2014, bull,

10) Racula FD, Przytok FI, September 2014, bull;

11) Marszoéw FD, Lipinki FI, September 2014, bull;

12) Nowe Czaple FD, 20.09.2014, bull,

13) Zielona Goéra, 30.09.2019, a bull [Marciszak et al. 2023].

Therefore, 2—3 areas of establishing residency (home ranges) can be distinguished:
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I. Zielona Gora FI / Przytok FI;
I1. Zagan FI/ Lipinki FI;
III. Nowa So6l FI / Wymiarki FI?

Lower Silesia
Several records of the elk were made in 2011-2020 in Lower Silesia [Marciszak et al. 2023]:

1) near Tarchalice (Wolow county), 2013, a female recorded;

2) Kros$nice near Milicz, 04.2013, a female with a young recorded;

3) Swidnica, 28.08.2014, young bull recorded;

4) near Wyreba on DK30 road (gm. Siekierczyn, pow. Luban); 02.05.2017, a bull and female recorded,
5) between Jedrychow and Szklary Gorne (Lubin county), 25.06.2017, a female recorded;

6) Dlugotgka near Wroctaw, 01.08.2017, a female photographed,

7) Wroctawiu-Kowale, 18.09.2017, young bull phototrapped;

8) near Potoczek on DK3 road (Jerzmanowa county, Glogéw district), 08.05.2018, a roadkill female;
9) Zgorzelec: Skultetusa, Prusa and Iwaszkiewicza streets, 21.09.2018, a female photographed;

10) near Zmigrod, 01.03.2019, a female photographed;

11) between Dziadkowo and Raklowice (Cieszkéw county, Milicz district), 14.05.2019, a young bull pho-
totrapped;

12) Wierzchowice (Krosnice county), 16.04.2019, a young bull collided with a train;

13) Wroctaw: Krzyki (Wietrzna and Skarbowcow streets), 25.07.2019, a young bull recorded;

14) near Karpacz and Sniezka foothills, 7.11.2019, a bull photographed;

15) Wroctaw: Spotdzielcza street (earlier in Totpa’s Park), 11.05.2020, a female recorded;

16) Wierzbno (Zaréw county, Swidnica district), 24.09.2020, a young bull photographed.

Areas of possible emerging residency:

I. Barycz Valley;
II. Forests near Dtugot¢ka and Odra Valley below Wroctaw.

Opole Sielesia

1) near Borucice (Lubsza county), 07.2013, a female with a young recorded [Stajszczyk 2014]; this may
represent an emerging residency area (home range);

2) Miynskie Stawy (Namystow county), 05.2014, a bull recorded;

3) Szybowice (Prudnik county), 3.08.2019, 2 exx. phototrapped [Deren 2019%*].

Upper Silesia

1) near Mikoloéw-Jamna train station, 09.05.2013, 1 ex. collided with a train [Kucharczyk 2013*];
2) Gliwice, on DK88 road near Cmentarz Centralny, 16.09.2018, a young bull photographed; seen also in
Ostrop, 15.08.2018.

Possible area of residency in forests around Swierklaniec.

According to GUS (2017), in 2017 there were about 5 animals in Zielonogorskie, c. 130 exx. in
Upper Silesia, and none in Opole Silesia and Lower Silesia (Table 2).

According to DGLP (2016), in RDLP Zielona Goéra, in 2012-2016 elk were recorded only in
Zagan Forest Inspectorate: 2012: 0, 2013: 0, 2014: 3, 2015: 5, 2016: 5 exx.; RDLP Wroctaw: none
(evidently unrecorded); RDLP Opole: none (unrecorded) and RDLP Katowice in 8 forest inspec-
torates, but only in Swierklaniec FI within the study area. All these areas refer to probably resident
animals.

9. Years 2021-2025

In the last five years, the number of elk records exceeded the number of records made during the
400 years of the Second Millenium (see: Fig. 5).

Zielonogorskie

1) Nietkéw FD (Zielona Gora FI), VII-VII1.2022, a bull [Marciszak et al. 2023];
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Table 2. The number of elk in south-west Poland reported by hunting clubs in 2011-2020 [Panek & Budry 2023]

Ta6mums 2. KinbkicTs J10CiB Ha MiBIeHHOMY 3axoi ITossii, mpo SKy MOBiZOMIISIN MUCIUBCEKI Kiryon y 2011-2020
pokax [Panek & Budry 2023]

District Hunting district | Hunting years Number of individuals recorded in particular hunt-
ing year

Zielonogorskie

Zagan 221 2013/14-2019/20 5,5,6,3,2,0

Lower Silesia

Bolestawiec 115 2015/16-2018/19 1,1,1,1

Luban 204 (35) 1999/00-2001/02 1,1,2

Ole$nica 139 2019/20 1

Upper Silesia

Tarnowskie Gory 87 2014/14-2019/20 5,3,0,1,3,4

Tarnowskie Gory 99 2004/05 1

Tarnowskie Gory 99 2019/20 3

Tarnowskie Gory 100 2019/20 3

Gliwice 106 2016/17-2017/18 6,2

Gliwice 115 2016/17 5

Siemianowice 119 2019/20 4

Jaworzno 125 2017/18-2019/20 2,3,5

Jaworzno 135 2008/09-2019/20 1,0,2,3,5,5,4,5,7

Bierun 136 2019/20 2

Tychy 137 1999/00-2003/04 232221

Dabrowa Gornicza 116 1999/00-2019/20 4,33,4,5,7,3,3,3,3,3,3,8,7,8,8,10,12,14

Dabrowa Gornicza 117 2001/02-2019/20 4,4,5,5,0,4,5,3,4,0,5,3,4,4,4,4,4,4,4,4,6,4,0,0,0

2) Szprotawa, Zespot Przyrodniczo-Krajobrazowy Potok Sucha, 2022 and 18.03.2023, 1 ex. [Marciszak et

al. 2023];

3) Przytok near Zielona Goéra, 13.04.2024, phototrapped 1 ex. [Kalinowski 2024*];
4) Zary, on A18 highway near Zary-Potudnie, 2025, a bull photographed [S6s 2025%].

The records indicate that the elk was resident in Zielona Géra/Przytok FI.

Lower Silesia

1) near Olesnica, 01.09.2021, young bull phototrapped [Anonymous 2021b*];

2) between Osiecznica and Bolestawiec, 15.09.2021, a roadkill female collided with a track [Orlik 2021*];
3) near Wilkéw (Milicz county), 14.01.2022, a male recorded [Anonymous 2022a*];

4) near Wszemirow (Prusice county), 08.02.2022, footprints [Anonymous 2022a*];

5) near Prusice (Trzebnica district), 23.03.2022, a bull recorded [Anonymous 2022a*] near Sanie (Zmigrod
county), 04.07.2022, 2 exx. (B. Ortowska);
6) near Stawno (Milicz county), 11.08.2022, young bull phototrapped [Was 2022*];

7) Krepnica near Bolestawiec, 05.09.2022, young bull photographed [Kwiatek 2022*], 13.09.2022, the
same individual found dead in Krepnica [Anonymous 2022¢*];

8) Krepnica near Bolestawiec, 05.10.2022, 1 ex. (K. Kwiatek);

9) near Olesnica, 29.07.2022, young bull phototrapped, probably the same as in 11 [Anonymous 2022d*];
10) Mladz (Mirsk county, Swieradow forest inspectorate), 20.10.2023, 1 ex.;

11) near Bielawa, Sowie Mts., 20.04.2024, 1 ex. (D. Raszewski);

12) Wroctaw: Krzyki: Jagodno, and Iwiny village, 05.06.2024, 1 ex.; the same: Krzyki: Klimasa Str.,
06.06.2024, 1 ex. [Marciszak et al. 2023];
13) Krzeszow (Kamienna Gora county), 05-06.05.2024, 1 ex. (A. Gierak);
14) Bolestawiec forest inspectorate, 17.10.2024, 1 ex. (M. Krzak);

15) Sycéw FI, 04.02.2025, 1 ex. [Zapart 2026*];
16) near Zgbkowice, Kamien Zabkowicki and Waltbrzych, 08.05.2024, 1 ex. (K. Marcinczyk);
17) Budczyce FD (Olesnica FI), 16.10.2025, 2 exx. photographed (URL);

18) Otawa FI, 03.10.2025, a bull [Marciszak ez al. 2023];
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19) Lupki (Wlen county), 20.10.2023, 1 ex. [Marciszak et al. 2023].

The elk is therefore probably a resident species in:

I. Barycz Valley;
II. Olesnica FI / Otawa FI;
II1. Bolestawiec FI.

Opole Silesia

1) Brzeg forest inspectorate, 2022: male and female, 2025 a pair with young;

2) Dabrowa Niemodlinska near Opole, 30.07.2021, a female [Anonymous 2021a*];

3) between Opole and Dabrowa Niemodlinska, 14.07.2021, 1 ex. (J. Boczar);

4) near Azoty in Kedzierzyn-Kozle, 03.05.2022, a young bull photographed [Anonymous 2022b*];

5) between Piotréwka and Laziska (Jemielnica county), 15.07.2022, a female photographed [Anonymous
2022c¢*];

6) near Opole: Grotowice FD and Chrzastowice FD, 11.07.2024, 1 ex. (J. Boczar);

7) around the Turawa Reservoir, 2025, 1 ex. (J. Boczar);

8) Jasienica Dolna (Lambinowice county), 12.03.2025, a female passing the village toward Wtodary
(K. Strauchmann);

8) Olesno, ul. Gorzowska on S-11 road, 28.06.2025; 1 ex. phototrapped (J. Bonczar).

There are 23 areas where the elk is resident:

L. Brzeg F;
II. forest-fish-pond complex in Niemodlin (Opole FI and Tutowice FI);
III. Strzelce Opolskie FI?

Upper Silesia

1) Gierszowiec FD in Katowice, 2023, 1 ex. phototrapped; also recorded in Tarnowskie Gory and Ruda
Slaska [Romanczuk 2023*];

2) Kobiodr, on DK-1 road, 05.05.2023, 1 ex. collided with a car. [Wosion 2023*];

3) Zwonowice near Wodzislaw Slaski, 06.10.2024, 2 exx. recorded [Kmiaciak 2024*];

4) Mastowice-Tychy, 01.07.2025, 1 ex. collided with a car; [Szymczak 2025*];

5) Mikotow, 27.06.2025, young bull photographed [Szymczak 2025%*].

The elk is therefore resident in 1-2 areas:

L. Swierklaniec FI;
II. Kobior FI?

According to Panek i Budry [2023], in 2001 there were 2 thousand elk in Poland, 10 thousand in
2012, and 34.5 thousand in 2023. In south-west Poland, no elk were recorded in in 2023 in Jelenia
Gora, Legnica, and Walbrzych hunting regions. In the remaining regions, the population density was
calculated as follow: Zielonogorskie: 0.1, Opole Silesia: 0.1, Wroctaw Hunting Region: 0.1, Czesto-
chowa HR: c. 0.5, Katowice HR: c. 1.0 exx. per 1000 ha forested area. Therefore, the numbers were
greatly unrecorded, if compared with other data.

Based on GUS [2017], Dzik-Michalska et al. [2019] reported about 100 elk only from Upper
Silesia and none from Opole, Lower Silesia, and Zielona Gora regions. Based on information obtained
from the Directorate of State Forests, Wawrzyniak [2016] recorded the presence of elk only in five
forest inspectorates (in each with less than 6 animals) in south-west Poland: Swierklaniec (Upper Si-
lesia), Wotow, Ztotoryja, Wegliniec, and Bolestawiec (Lower Silesia). No records from Opole Silesia
and Zielona Gora hunting regions. Therefore, the numbers were also greatly unrecorded.

Discussion
Number of recorded animals and their sex ratio

Most recorded animals were single wandering individuals (85.4%), occasionally two (11.5%) and
only sporadically (3.1% of records) more than two individuals (Table 3).
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Table 3. Number of animals recorded in a given period

Ta6mums 3. KinbkicTs TBapHH, 3ape€CTPOBAHMX 3a MEBHHUH ITepio]]

Period 1 ex. 2 exx. 3 exx. >3 exx. Mean
1601-1900 13 0 0 0 1.00
1901-1990 7 2 0 0 1.22
1991-2000 8 0 0 1(4) 1.33
2001-2010 22 5 2 1(6) 1.40
2011-2020 28 4 0 0 1.13
2021-2025 33 4 0 0 1.11
Total, n 111 15 2 2 1.20
% 85.3 11.5 1.5 1.5 -

The largest recorded herd was composed of six animals, two males, two females and two juve-
niles, and was recorded in 2005 in Sosnowka forest district, Tutlowice forest inspectorate, Opole prov-
ince [Kopij 2007]. Sex was determined in 58 cases of single wanderers: males (n = 34, usually young
bulls) were more often encountered than females (n = 24). The sex ratio was therefore 0.59 : 0.41.

Overall trends in abundance and distribution in 1981-2025

After its nearly 300 years of absence as a resident animal in south-west Poland, the elk has re-
turned to this region and established a first home range in the 1980s. The number of elk records sig-
nificantly increased in 1981-2025 (Fig. 6).

By the end of the 20th century, possibly eight home ranges had been established in this region;
each one with 3—6 animals (Fig. 7); therefore, a total of 2448 exx. At the end of the first quarter of
the 21st century, there were 19 areas with possibly resident animals and six areas with confirmed
residency (Fig. 7). In each such area, the number of elk could range between 5 and 10, giving a total
of 100-200 resident animals. In Augustow Forest, north-east Poland, an increase was estimated at
10% per annum in 2001-2020 [Bobek et al. 2024]. In south-west Poland, the increase was very similar
(9.6%). This increase in south-west Poland is somehow contrary to expectations, as with the climate
change the elk, given its heat-sensitivity, is expected to withdraw from the most southern limits of its
wide geographical rage. In south-west Poland, the last elk refugia were located around Oleénica and
in the southern parts of Bory Dolnoslaskie (see: Fig. 2).

At the end of 20th and the beginning of the 21st century, the elk returned to the same areas and
their close vicinities (see: Figs. 4-5). It seems, however, that Bory Stobrawskie in Opole Silesia, and
the East and Central Sudety Mts. are now avoided (see: Fig. 5). It is possible that today the elk has re-
occupied in south-west Poland only areas of afforested marshlands in river valleys or around lakes and
fish-ponds, in a close proximity to young successional pine forests. Bory Stobrawskie, and the Central
and Eastern Sudety Mts. may no longer offer such habitats.

It has been shown that at a landscape level the elk selects areas with low-quality of food, whereas
within its home range it prefers areas with high-quality of forage and low human disturbance [Van
Beest et al. 2010]. In spring, elk, especially females with calves, will concentrate in semi-open marsh-
lands, which provide high-quality forage rich in sodium, low predation risk, and the possibility to cool
by wallowing in the water [Gebczynska & Raczynski 1984]. In winter, they may benefit in intensively-
managed young successional forests, which provide abundant high-quality forage (young shoots of
pines and other conifers) [Niedziatkowska et al. 2022].

Competition with other deer species may also play a role in distribution and abundance of the elk
in south-west Poland. It is sympatric there with three other ungulate species, namely the roe deer
Capreolus capreolus, red deer C. elaphus, and fallow deer Dama dama. Food niche overlap was rec-
orded between all of them, but was the highest between the elk and roe deer [Mysterud et al. 2000],
especially over the browse of Vaccinum spp. [Spitzer et al. 2020, 2021]. Bory Stobrawskie are abun-
dant of the Vaccinum spp. and have high density of both the roe deer and red deer [Kopij 2023], and
possibly this may prevent the elk to re-occupy this area.
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Fig. 6. Number of elk records over the last 40 years (1986—-2005) in south-west Poland.
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Fig. 7. Number of emerging elk home ranges established in south-west Poland in 1980-2025.
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Situation in Poland

After World War 11, the elk population in Poland experienced a strong increase in numbers, from
a dozen or so at the beginning of the second half of the 20th century to 6.2 thousand individuals in the
1980s. By the end of this decade, most suitable habitats in Poland east of the Vistula River had been
re-occupied. In 1967-2000, the elk was a hunted game in Poland. About 1.3 thousand elk were har-
vested at that time: 425 in 1966, 1424 in 1971, and 3862 in 1976. In 1991, the estimate for Poland was
5901 individuals, but only 1718 in 2000 [Szukiel & Nasiadka 1993; Bobek ef al. 2005]. After the ban
on hunting in 2001, the number of elk rapidly increased.

Based on hunting statistics, Wawrzyniak [2016] estimated the total number of elk in Poland at c.
5 thousand individuals in 1990 and 2 thousand in 2000, but as many as 8 thousand in 2010, and 17
thousand in 2015. Furthermore, based on direct counts in the field, the numbers in 2015 were estimated
at 28 thousand. In 2020, the number was estimated at 60.9 &+ 11.9 thousand individuals [Bobek et al.
2021], or at 41 thousand according to GUS (2024). Clearly, there is a significant discrepancy between
these estimates, with a tendency for overestimations. There is, therefore, a need for a more reliable
survey method of elk numbers [Dzik-Michalska et al. 2019].
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Conclusions

After almost three centuries of absence as a resident animal, the elk has returned to south-west
Poland, and at the end of the 20th century had shown signs of residency in eight areas. The number of
such areas have increased to 13 in the first quarter of the 21st century. Furthermore, in six other areas,
females with calf were recorded, which indicates residential status. The areas of possible and con-
firmed elk residential areas concentrate in the vicinity of Zielona Gora, Bory Dolno$laskie (Lower
Silesian Forest), the Western Sudety Mts., the northern part of Wroctaw hunting region, the central
Opole province, and the southern and northern parts of Upper Silesia. Remarkably, no resident elk
have ever been recorded in the vast Stobrawa Forests in Opole province and Upper Silesia. In the near
future, areas of confirmed residency of the elk may be established in these as well as in other regions
of south-west Poland.
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