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The northern hawk owl Surnia ulula invasions in Europe

Invazia krahule hérnej Surnia ulula v Eurépe
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Abstract: The northern hawk owl is a real irruptive species that respond to irregular changes in the food supply. Wh
prey levels are adequate, it breeds and winters within northern forests. Decreased prey availability can start wir
invasions, the timing and magnitude of which are the subject of this study. Mainly the citizen data were extracte
from the national bird websites to obtain data on the number of northern hawk owls observed in 2010-22. This paj
demonstrates that through citizen data large amounts of information can be collected over wide areas, entire Eur
in this case.

From Finland to Poland and Czechia the invasions years were very similar, 2013-14, 2017-18 and 2021-22 bu
Sweden and Norway three clear irruption years were a year or two before. In Denmark, the clear invasions ye
were 2013-14, 2016-17 and 2019-20 but Poland, peak years were not at all as clear as in the other countries.
invasions started earliest in Finland in September and peaked in November. In Estonia and Latvia peaks occurred fi
November to January. In Poland, irruption peaked a month later in December but continued until April like in Finlanc
Estonia and Latvia.

The origin of the irrupting owls in the region has been debated. In Norway, authors are convinced that owls origine
from Fennoscandia but this paper indicates that mass invasions have to originate from northern Russia. However, ¢
in Denmark there was one Russian northern hawk owl ring recovery.

Further ring recoveries and preferably GPS tagging and satellite tracking of the northern hawk owls are awaited to h:
a better picture of invasion movements and future conservation needs.

Abstrakt: .UDKX D K{UQD MH VNXWRpPpQé LUUXSWtYQ\ GUXK NWRUé& UHDJX
GRVWDWNX NRULVWL KQLH]GL D JLPXMH Y VHYHUQéFK OHVRFK =Qta
QDpDVRYDQLH D UR]VDK V~ SUHGPHWRP WHMWR a4W~GLH OGDMH RG
EROL HIWUDKRYDQp ] QIURGQéFK RUQLWRORJLFNéFK ZHEVWUI
~GDMRY RG YHUHMQRVWL PRAQR ]JKURPDAGL" YH Np PQRAVWYR LQIRL
Eurépy.
2G )tQVND SR 3R VNR D yHVNR EROL URN\ LQYi]JLt YH PL SRGREQp
EROL WUL MHGQR]QDpQp URN\ LUXSFLt R URN pL GYD VN{U 9 '"iQVNX
DOH Y 3R VNX QHEROL URN\ YUFKROX LQYiJLH Y{EHF WDNp JUHYV
]DpDOL QDMVN{U Y VHSWHPEUL D YUFKROLOL Y QRYHPEUL 9 (VWyQ\
MDQXiUD 9 3R VNX LQYi]LD YUFKROLOD R PHVLDF QHVN{U Y GHFHPEL
(VWYyQVNX D /RWVAVNX
3{YRG SUHQLNDM~FLFK VRY Y UHJLYQH ERO SUHGPHWRP GLVNXVLH
JHQRANDQGLQiYLH DOH WiWR SUIFD QD]QDpXMH &aH PDVRYé&FK LQYi
.DAGRSIGQH V UXVNEéP NU~ANRP EROD ]D]JQDPHQDQi OHQ MHGQD NUD'
1D JtVNDQLH OHSALHKR REUD]X R SRK\EH SRpDV LQYi]J]LH D EXG~FLFK
RGFK\W\ NU~ANRYDQéFK MHGLQFRY pL SULRULWQHMELH ~GDMH ] *36
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ZLWK D KDZN RZO VHHQ DQG SKRWRJUDSKHG RQ LQ 1RUWK <R
DQG KDG HVFDSHG WKH SUHYLRXV ORQGD\ IURP WKH +DUURJDW
Introduction trend cannot be seen in more recent breeding bird counts.

The northern hawk owbBurnia ulula (hereafter hawk In Finland, one to 120 nests were found between 1986—
owl) is one of the least-studied owls which breed2012 (Saurola 2012) and one to 117 annual nests between
DFURVV WKH FLUFXPSRODU ERUHD@ |RUHMWWRUHD UKRFEDD * (
Duncan 1998). The nominate subspectsu. ululais (2014) estimated the total Finnish breeding population to
distributed in Eurasia, from Scandinavia through Siberfluctuate between 500 and 4900. The Norway population

to Kamchatka and Sakhalin. North American subspecigs thought to be between 1000 and 10 000 but can in some
Surnia u. caparoch, occurring from Alaska to Canadgears fall below 100 (Sonerud 1994) and that of Sweden
Newfoundland and extreme N-US, is distinctly darkeFDQ LQ JRRG \HDUV JR XS WR WHC
than nominateulula 'XQFDQ 'XQFDQ Hogstédt L1976 but is more often between 500 and 5000

subspeciesS. u. tianschanicdreeds in Tian Shan of SDLUV 6XONDYD +XKWDOD 7
Central Asia, NW and NE China and perhaps N Mongolipopulation has been estimated to be between 10 000 and
It has the dark parts of the plumage more blackish and the SDLUV 'XQFDQ +DUULV D C
white purer than the nominate (Mikkola 2014). Russia 10 000 — 100 000 (Sulkava 1997).

The population status of the hawk owl is poorly This paper concentrates mainly on the nominate
known because of low breeding densities in a vast asdbspecies and their invasions in Europe. These irruptions
remote distribution range. Classical methods to obtasouth of its breeding range are interesting events that
information on population sizes and densities are evperiodically remind us how little we know about this
more difficult in the case of this owl due to the irruptionsatypical northern owl, resembling in many ways the
Numbers of the breeding pairs were reported to fluctuaieirasian sparrow hawkccipiter nisus
up to 100 per cent with cycles of small mammal prey
SRSXODWLRQV 'XQFDQ "X Q F DM@aterial and MétloHs=- GRW D O
evidence suggests that populations have declined siff@eobtain data on the number of hawk owls observed in
the late 1800s and early 1900s (Mikkola 1983) but th 01022 the citizen data were partly extracted from the
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national bird websites as follows: overlap of the invasion years in the countries compared.
A low value indicates that there is very little overlap in
KWWSV ELUGLQJEHODUXV E\ IR Uhe&inMaBianlyeaxs between the two countries.
KWWSV ZZZ ELUGV F] DYLI IRU I }hspapérHe X& O inctuddd Hilgacbuntyiés Where no
Czechia) hawk owl have been recorded during the study period and
KWWSV GRIEDVHQ GN IRU '"HQ P Dwé¢lRave presented known historical records to get a better
KWWSV HOXULNNXV HH HQ IRU (pictMie g thB southern limits of the invasions in the past.
www.tiira.fi for Central Finland (BirdLife Suomenselk&The annual data from 2011 to 2020 have been plotted on
area,Figure 6). Note that inFigures3-5 this material a set of mapsHigures3-5) and two Tables (1 and 2).
represents the entire Finland. Only well-studied southern ared&dure6) were selected
www.putni.lv for Latvia from Norway, Sweden and Finland to avoid mixing the
www.artobservasjoner.no for Southeastern Norway (Odtoeeding birds with the invading owls. Therefore in
and Akershus aredigure 6). Note that inFigures 3-5 Figures 3-5 these smaller areas represent the entire

this material represents the entire Norway. country.

KWWS FODQJD FRP LQGH[ SKS KRPH VKRZ HQ IRU 3RODQG
www.artportalen.se for South Sweden (Skane kigare6). ,QYDVLRQV LQ A

Note that inFigures 3-5 this material represents the The following 15 European countries were studied more
entire Sweden. closely from September 2010 to April 2022: namely
www.dutchbirdalerts.nl for The Netherlands Belarus (9), Chechia (4), Denmark (67), Estonia (499),

Finland (563), France (1), Germany (17), Latvia (54),

Dale (2022) has evaluated the value of citizen ddt#huania (18), Norway (197), Poland (43), Slovakia (0),
in studying owl irruptions and concluded that in th&weden (270), The Netherlands (1) and Ukraine (4).
case of the hawk owl irruptions, citizen and survey daBuring the study period recorded owl numbers are stated
from the same area gave similar results. In additioim the brackets and being 1743 in total.
citizen data had the advantage that large amounts of From Finland to Poland and Czechia the invasions
information are collected over wide areas. In our data, wears were very similar, 2013-14, 2017-18 and 2021—
have tried to remove the overlapping observations m@&2. The overlap between Estonia and Finland in annual
likely concerning the same bird reported by two or mobservations was the highest in the entire material
observers. In countries of Central and Western Eurogsimilarity index 0.69), closely followed by the overlap
the hawk owl is a rare vagrant, e.g. in Germany and timethe main invasion years with these two countries and
Netherlands. For those countries where the species hakdtvia (0.61). In Sweden three clear irruption years
be reported to the respective national rarities committeeere 2012-13, 2016-17 and 2019-20, two first ones
the citizen data were compared with the officiallpeing the same as in Norway and the last was one year
accepted records and adjusted for those that remaifedore Norway and two years before Finland, Estonia
undocumented. The invasion year includes the recomisd Latvia. The invasion year overlap for Sweden was
from September to December and records from Janudigh only when it was compared with Norway (0.54). In
to April the following year. Thus, e.g. 2021 include®enmark, the clear invasions years were 2013-14, 2016—
UHFRUGV IURP WKH SHULRG 17 arrd 2019-20 but Danish annual observations had very

The degree of overlap has been calculated to showoiiv overlap with all other countries. In Poland, peak
there are significant annual differences in the invasigears were not at all as clear as in the other countries but
observation between the countries. The index usedtli® overlap was clear with Latvia (similarity index 0.58).
PRGLILHG IURP ODF1IDXJKWRQ :R OFHW monthly ob@e@/atipnR @ Lithuania, 61% were

Community Similarity”: from November—January (Fig. 1). The December peak
ZDV WKH VDPH DV LQ /DWYLD )LJ
& ™ P ™ D E observations had a peak in November and February and

no owls had been seen in March and April. In Czechia,
In which a = annual percentage of owl observations the peak irruption months were November and February
country a, b = annual percentage of owl observatioi3QG QR REVHUYDWLRQV LQ 6HSWHP
in country b, m = minimum annual percentage in eithé@w observations from Slovakia had peaks in November
country a or b. The nearer 1.0 the index is, the higher t#wed March, the first peak being similar with Czechia.
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Fig. 1. Percentage distribution of the monthly northern hawk owl  Fig. 2. Percentage distribution of the monthly northern hawk owl
Surnia ulula observations in Lithuania (N = 23), Belarus (N = 12),  Surnia ulula observations in Finland (N = 931), Estonia (N = 499),

Czechia (N = 28) and Slovakia (N = 9). Latvia (N = 87) and Poland (N = 85).

Obr.1. BHUFHQWXIiOQH ]DVW~SHQLH PHVDp Q@GR SRIJRFHRYW RitOMWD KDAONM~SHQLH PHVDpPQEFK
K{UQHM Y /LWYH 1 %LHORUXVNX 1 K{UQHMNXR JtQVNXD 1 (VWYQVNX 1 IF
Slovensku (N = 9). a Polsko (N = 85).

Monthly observations from Denmark included 287months from September to April (Fig. 2).
reported records (not necessarily different birds) from Monthly observations from the Skane area in South
2000-22 and the distribution is September — 0.9 %weden include 316 observations from 2000-21 and the
October — 6.5; November — 18.5; December — 19.@istribution is September—5.7%; October—16.1; November
January — 26.8; February — 13.7; March — 6.0, and Ap#il11.7; December — 14.9; January — 26.3; February — 16.1;
— 8.0 %. A clear peak was in January just like in Swedéfarch — 8.2, and April — 1.0 %. A clear peak is in January
while in Finland it was in November (Fig. 2). while in Finland it is in November (Fig. 2).
In Germany, monthly observations of hawk owls took In Finland it has been noted that hawk owls may
place between September and April but the peak peristp their invasion even for a longer period obviously if
was early December (Kruger 2013). finding good food (= small mammal) resources. Although
In Finland, the winter invasion started in Septembéne birds were not individually marked it was obvious
and had its peak in November while in Estonia 61% of thleat 62 owls out of 131 were seen in the same area at
observations were from November—January (Fig. 2). least on two consecutive days in 2021. At least 4 owls
Latvia, a large part (47%) of monthly observations wergayed in the same area for up to four months: Jalasjarvi
from December—January indicating that the irruption =+ .XRUWDQH + DQG
peaked a little later than in Estonia and Finland (Fig. 2)/ D S XD + 7KH EHVW VWXGLHC
In Poland, monthly records in Fig. 2 take placZ DV UHFRUGHG WLPHV GXULQJ
fairly equally from October to March and these includba (Mikkola et al. 2022).

DOVR ROGHU REVHUYDWLRQ VFor&K& @tHak ROL5) reofeédad ehplibng stay of one
7TRPLDaRMIU 7R P L D aR M dverwintériWghavikk 0w i she Black Forest at least from
2003, Stawarczyk et al. 2017). The irruption peaked + ZKLFK LV HYHQ ORQ

in December but hawk owls have been recorded in albted in Finland.
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Obr. 3. Celkové pozorovania krahule hérnej (Surnia ulula) v
priebehu rokov 2010-2021.
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Country details
Austria

Albegger (2022) has recently summarized all 19 ha\ﬁ@(-
owl observations from Austria. The first dates back
before 1807 and the species were last recorded in 1
Between 2010 and 2022, therefore, there are no recor

Belarus

Belarus has 8 records from our study period. Most of th

KDYH EHHQ SXEOLVKHG

%LUGLQJ %HODUXYV

are included inFigures 3-5 and Table 1. In Belarus,
the year 2013 is the best invasion year with 33% of tig
observations. Interestingly, two more observations wepe=
LQ *RPHCE
obviously due to the early arrival of winter in 2022 (Nog

PDGH LQ 1RYHPEHU
included in Table 1).

Belgium

There are five old records from Belgium, two out of fivé
are from the 1800s and the others falling between 192

DQG 90DYLFR ,

KDZN RZO VLJKWLQJ LV UHFRUG@

ILNLIR
Kovaljonok 2020; Samusenko 2020; Protocol BOF
2022). One internet record was added from Octob:
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was ¥sted as an invasion year in Finland and species was
seemaf$o in the Netherlands.

zz

Bosnig and Herzegovina

Avibasg (2023) lists the hawk owl as any other common

sped’l_l_esy for Bosnia and Herzegovina. However,
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Fig. 4. Annual observations of the northern hawk owl (Surnia ulula) observations during years 2010-2015.
Obr.4. 5RpQp SRIRURYDQLD SuthizKiX&) K ptiepeh Fokdv 2010-2015.

official records of that species in the country, only some HQW XU\ IRXU UHFRUGV QDPHO\

unverified rumours that one hawk owl was ostensibly + DQG ,QYDVLRQ \F
killed in Bosnia in the close past. The matter was nevend 2017-18 correspond well with these observations
investigated nor confirmed by the officials. (cf. Figures3-5 and Table 1).

Bulgaria Denmark

Simeonov et al. (1990) list the hawk owl as one possibiRosendahl (1973) wrote that during his time the hawk
VSHFLHVY WR RFFXU LQ % XOJD U Ldwliskxipted DritiFDR hir@ik € leagy 3R tim & nWiikigiirg
Boev (pers. comm.), this species has officially nevesspecially the years 1941-42, 1950-51 and 1971-

been recorded so far in the country. 72. According to Rosendahl (1973), some invading
owls will continue further south until Switzerland and
Czechia S5RPDQLD &KULVWHQVHQ 5DVP

There are 37 official records from Czechia mainhall Danish records until 1965. The new status before
from the records of the Faunistic Committee of th&965 is 26 records of 26 birds, the first confirmed record
Czech Society for Ornithology supplemented with on& DV D PDOH VKRW RQ $0C
observation from Avif, the Faunistic database of thigom late September—January, exceptionally April-May,
&]HFK 6RFLHW\ IRU 2UQLW KR O Rwith th& WajirsyMromZgtBb&r-L0é GeMbér]

DYLI Y%HWZHHQ DQG D EMhBeVW 2@ 4)Rpublishdd ld BeRalle@ Waper on the mass
were made; from 1950 to 1999 seven and from thisvasion of the hawk owl between 1983-84 and also the
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Fig. 5. Annual observations of the northern hawk owl (Surnia ulula) observations during years 2016-2021.
Obr.5. 5RpQp SRIRURYDQLD SuthizKIX& K ptiepesh Fokbv 2016-2021.

smaller invasion 1989-90. It was estimated that betweea more breeding records have been made after 2014.
September and May 1983-84, some 350 to 400 hawk hawk owl invasion observations between 2010 and
owls arrived in Denmark from Norway, Finland and also ZHUH FROOHFWHG PDLQO\ IUI
from northern Russia. HH HriQures 3-5). A total of 499 observations are
Between 2010 and 2022 a total of 67 owls were recordiedluded in Table 1 and the monthly comparison (Fig. 2).
LQ '"HQPDUN KWWSYV G RIEDVHQMatarial® ot WBskokia Fa@dH Biriland Gake DdéntRAD Vh
years are 2013-14, 2016-17 and 2019-FRi§ufes3—5 the main invasions years, i.e. 2013-14, 2017-18 and
and Table 1). Interestingly, Danish annual observatio@821-22, during which 68.4 — 69.9 % of all irrupting
have a very low overlap with all other countries (Tablewls were seen in Estonia and Finland (Table 1). The
2). Ehmsen (2004) was assuming that Danish owls aienilarity index indicating the overlap between Estonia
originating from Norway, Finland and northern Russiand Finland in annual observations is the highest in the
which is the only country of origin proven with ringingentire material (0.69, Table 2).
results as shown later.

Finland
Estonia Finnish web page Tarsiger.com was publistiagk owl
The Estonian Rarities Committee has approved tbéservations from Europe until 2017 but unfortunately
following hawk owl breeding records: 1893, 1942, 194 ot after that. From South Finland, it listed 17 hawk
1974, 2013 and 2014, when three nests were foundintRezO REVHUYDWLRQV EHWZHHQ
country (Paal 2014). Despite of increase in birdwatchingQ H{/W VHDVRQ + EH
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Tab. 2. Similarity Index of the northern hawk owl (Surnia ulula) annual invasions in twelve European countries 2010—2022. Bold

black numbers indicate a significant overlap in the main invasion years (similarity index over 0.50) and grey shaded values very low

overlap in the invasion years (similarity index below 0.20) between the countries.

Tab.2. ,QGH[ SRGREQRVWL URpQEéFK Su@i ulila NWUBKBQHY WIUFRKHMXUyYySVN\FK NUDMLQIiFK Y U|
pLHUQH ptVOD R]QDpXM~ YEUD]Qp SUHNUEYDQLH Y KODYQéFK URNRFK LQYi]JLH LQGH]

QtJNH SUHNU&BYDQLH Y URNRFK LQYi]JLH LQGH[ SRGREQRVWL SRG PHG]L NUDMLQD]
Similarity Belarus
Index Norway Sweden Finland  Estonia Latvia  Lithuania Poland Denmark Germany Czechia
Ukraine
Norway 1 0.54 0.2 0.28 0.31 0.18 0.32 0.36 0.11 0.08
Sweden 0.54 1 0.25 0.31 0.34 0.15 0.23 0.31 0.14 0.13
Finland 0.2 0.25 1 0.69 0.61 0.36 0.45 0.21 0.33 0.34
Estonia 0.28 0.31 0.69 1 0.61 0.41 0.48 0.22 0.3 0.33
Latvia 0.31 0.34 0.61 0.61 1 0.44 0.58 0.39 0.32 0.32
Lithuania 0.18 0.15 0.36 0.41 0.44 1 0.31 0.27 0.2 0.25
Poland 0.32 0.23 0.45 0.48 0.58 0.31 1 0.25 0.32 0.24
Denmark 0.36 0.31 0.21 0.22 0.39 0.27 0.25 1 0.2 0.09
Germany 0.11 0.14 0.33 0.3 0.34 0.2 0.32 0.2 1 0.18
Belarus
Czechia 0.08 0.13 0.34 0.33 0.32 0.25 0.24 0.09 0.18 1
Ukraine
DQG RzZzOV + obsarRaBiortsR awkowls have beenrecordedin all parts
DQG &HQWUDO )LQODQG R E V U EdnvdnyRoQtVvmainly 4n the northern federal states
RI OHFNOHQEXUJ 9RUSRPPHUQ DQ((
France and least in southern Germany, such as in Baden-
From France, we have found five observations, three vaijirttemberg and Rheinland-Pfalz (Table 5 in Kriger
ROG RQHV DQG 2013). The o¥&lap in the main invasion years between
7ZR UHFHQW REVHUYDWLRQ@eilndHand) Be redd BfptheH cBuRFi&sHis very low,
+DXWH 6DYRLH ZZ7ZZ7Z RUQ levpEdRPyHh@H Norw@y/Rind 3Weden (Table 2).
&{WH GY$]XU ,131 7KH ODVW RQH ILWV

very well as the continuation of large invasions noted Hungary

2016-17 in Norway and Sweden, a year before thoseHawk owl is a rare invader in Hungary, where only two

Finland, Estonia and Latvia (Table 1). records have been approved thus far: March 1937 and

2FWREHU 6]pS HW DO

Germany

There is a very detailed study of invading hawk owlsatvia

from Germany starting from April 1790 until thelLatvia has 54 observations for our study period (Table

winter of 2013-14 and covering 171 records of 178). Hawk owl has also bred in North Latvia in 1860

owls (Kruger 2013). From the period afterwardgLowis 1893) and some single summer birds have been

there are five records from the winter half-years untiecorded between April and August in 1991, 1997 and

2021-22 that have been accepted by the Deutsche %DXPDQLV &HOPLYA& , QYL

Avifaunistische Kommission (DAK in litt.www.dda- have been seen every winter since 2005 — only 2011-12

web.de), including one well-documented record fro‘tu HPDLQ JHUR LQ WKH GDWDEDVH K

southern Germany (Forschler et al. 2015 and Puschéin). The major irruptions have taken place in 2013-14,
6WDUN 7TDEOH VKRZV W K217H8 &D 2026G-L2\WTablé R)J TReXslhilarity index

study period indicating that 2013-14 was the moptesenting the overlap is the highest with Finland, Estonia

important invasion year in the country (64.7 % of 1@nd Poland (Table 2).
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Lithuania

Since 1915 Lithuania has 32 records. Before our study
period owlswere seen:1915-1,1976-1,1978—-1,1986—-1,
1991-1, 20051, 2006-2, 2007-1 and 2009-2. On June
20, 1978, one hawk owl was heard in the northern most
part of the country but the nest was not found. A total of
21 observations took place between 2010 and 2022 and
clear irruption years were 2013-14 and 2017-18. The last
one 2021-22 was not as large as in Finland and Latvia
(Table 1). Like in Belarus, autumn 2022 brought already
three more observations from Lithuania (not in Table 1).
The invasion year overlap between Finland, Estonia and
Latvia is high (Table 2).

Luxemburg
Avibase (2023) lists hawk owl as rare and accidental in
the country but we have no further information.

Norway
'DOH 6RQHUXG SXEOLVKHG GDWD RQ KDZN RZO
irruptions in Norway, and Svein Dale gave us detailed
numbers of Oslo and Akershus, southeastern Norway
(Figure 6). During our study period 2010-22, a total of
197 owls were recorded and the clear irruptions years _
were 201213, 2016-17 and 2020-21 (Table 1). ThE: 6 Noway, Sweden and Finland study areas are
. . R shown in green. See the text for the details. Based
overlap in the annual observations (= similarity index) i§, e map from Dale & Sonerud (2022).
high only with Sweden (0.54) as in all other countries thgor. 6. aWXGRYDQp ~]JHPLH Y 1yUVNX AYpG
main invasion years are a year later than in Norway aid® éUD]QHQH JHOHQRX IDUERX 9LDF LQIRUPI
Sweden (Table 2). Dale (2017) estimated that the majorfagpy Dale & Sonerud (2022).
of the Fennoscandian hawk owl population invaded the
south in 2016 and that some 10 000 to 20 000 owls were
reaching South Norway. Later in this paper, we show thatd RP 7LPLURDUD E\ D IRUHVWHU DQGC
it is highly unlike that the origin of all these owls wouldn the Bariat Museum collection.

have been Fennoscandia.
Russia

Poland In Russia, irrupting hawk owls are known to cover

In the 19th century and up to the 1920s hawk owl wagseat distances and travel in highly variable directions

a fairly regular visitor with some influxes, especially in ' HPHQW{HY *ODGNRY 5XVVLD
Masuria and Pomerania. In the second half of the 2d3Ren wandering occasionally to western Alaska (Duncan
century, there was only one record in 1970. The modern' XQ FD Q VR WKHUH WKH SDOHL
series of sightings began in 2002 and 43 records exist froMget the darker S. u. caparoch. Any outcome of such
2010-22 Figures3-5 and Table 1). Peak years are not gi€etings has not been reported this far.

all as clear as in the other countries but the similarity is

clear with Latvia (0.58; Table 2). Serbia
$YLEDVH OLVWYV KDZN RZO LQ 6
Romania but according to Nenad Spremo, there are no officially

In the study period from 2010 to 2022, there are ragcepted records.

records of the hawk owls in Romania (Cristi Domsa, pers.

comm.). According to BirdLife, Romania there is only3lovakia

one old record from 1904 when a dead bird was collectedily 14 records exists from Slovakia even from the
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historical times when Slovakia was part of Czechoslovakidservations fit well with known invasions in Finland,
(1918 — 92) or part of the Austrian-Hungarian Monarchgstonia and Latvia. As stated before later in 2005 hawk
(all data before 1918). Mostly observations are from tlogvl was seen also in Belgium.
19th century, five records from the 20th century but none
from the 21st century nor our study period 2010 — 22. The United Kingdom

From British islands, there are much fewer observations
Spain than one would have expected. This could indicate that
Avibase (2023) lists hawk owls in Spain as rare arhwk owlis very reluctant to cross any large water bodies
accidental. This is almost misleading as the onbyr open sea (also Hopper 2005) if not able to hitchhike
observation this far is from one ship-assisted Northboat as the American subspecies has done a few times
American subspeciesSurnia ulula caparoch This (Guiguet 1978). The British Rarities Committee has
owl, the first-year male, was found on board a shgpproved one hawk owl from Shetland where the same
DQG SKRWRJUDSKHG RQ EQUMOYDMMORBY EFRHWRHHQ +
&DQDULD )URP WKHUH WKH 3KLWaHKHal dutibin & Rety Viakg@ Xritdiilion. @stikateld o
VDPH ERDW XQWLO SRWWHUGDP Zdéhtaid BDAOWIOGOLOW/IS (R/€nhsson et al. 1DIQ)GAnother
LV QRZ PRXQWHG LQ /HLGHQYV %K BBN YRHAL/ Z\WV &HHOHL QY SKIRW R J U
UHJLVWHU QXPEHU *XWLpUUHIJRHMW K @RUNV ZZZ ELUGJIJXLGHV FRI

that this owl escaped six days earlier from the Harrogate
Sweden Bird of Prey Centre, category E. There are some very
Sweden has excellent citizen data on hawk owl invasiokOG REVHUYDWLRQV OLNH (
in www.artportalen.se from where observations were $EHUGHHQVKLUH 6FRWODQ
collected for South Sweden (Skane area including Hallasthot birds.
.URQREHUJ 6PNnODQG DQGFig I6)W H WhBrita0 BuR<gpecies: lu. caparochis famous for
Our study period 2010 — 22 had 270 recoRigures3—-5 its long boat trips, one of the oldest observations is from
and Table 1). There are three clear irruption years, 2012 RUQZD OO 7KH RZO zZDV |
13, 2016-17 and 2019 — 20, two first ones are the saome board a collier a few miles from Looe, sea area
as in Norway and the last is one year before Norway aRtymouth, en route to Waterford, Ireland. Now that owl
even two years before Finland, Estonia and Latvia. Tteeat the National Museum of Dublin, Ireland (Acc. No.
overlap in the invasion years is high only when compar&tMINH 1959.13.1 (The British Rarities Committee).
with Norway (Table 2).

Ukraine
Switzerland Hawk owl invasion records for Ukraine include four
Danish Rosendahl (1973) wrote that the first invadingcords Figures3-5 and Table 1) all from clear invasion
hawk owls continue until Switzerland but this far speciesygars 2010-11, 2013-14 and 2017-18. Two observations

recorded in that country only three times in 1864, 1903 andJ RP 1( 8NUDLQH DQG
9RJHOZDUWH FK +RZHYHU GIXWBQVKH P.MQAVRXWHKRIJV KRN
3*VFKHO 6WDUN DGGHG PRUH ROG REVHUYDWLRQV WR
6ZLW]JHUODQG IRU WKH ZLQWHUYV Ringing Results DQG
For our study period, no records are known. Unfortunately, ringing results are still limited to
knowing the invasion details but hawk owl can move
The Netherlands even over two thousand km within or outside its normal

Dutch observations were too few to put in our Tables bmteeding range (Solonen 2017). The most exciting
the first hawk owl from Amerongen, Utrecht was seen aBcoveries in Finland are those from owls ringed in
YDQ GHQ %HUJ WRVPDQ. XLYD@QIKHHPVHFIRFQA@®ND DQG .LWWLO
IURP %UXQVVXP J/LPEXUJ RQ IDOND@G WKH WKIHIGIRXQJ IURP V
IURP +RRJKDOHQ 'UHKQWH RQ nestwas found in YIBO fré&hHtble Ob-River in Siberia

90LHW HW DO :LHIDQW HW [2@95 km eas$ of R tiMfiKg BiteUABotHgRyBung from
=ZROOH 2YHULMVVHO JRW D ORW.irRihk&Wds @dpfuted in OctodehedDNGridgidrhiiing- Q
WKH DUHD IURP + city[2B5@ khAed3tof the nest. The third young one

2015, see also www. dutchavifauna.nl). The last t Wy LQJHG LQ .LWWLOI ZDV VKRW
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in Omsk, Russia 2720 km east. This means an averdgeest zone. The EURING databank (2023) mapped
movement of 18 km per day which is the remarkabl®ost of the above-mentioned ring recoveries, which can
speed of any migration for such a distance. EH VHHQ DW KWWSV PLJUDWLRQD
Interestingly thus far at least eight hawk owls have
been found in Norway after they have been ringed @rigin of the Invasions
Finland (Recoveries Atlas 2021). Five hawk owl youngn the Nordic countries, it has been often debated what
were ringed in Nousiainen in 1986, and one of theis the origin of the irrupting owls in the region. In
ZDV IRXQG GHDG GD\V ODWH Wokwy,%Ritdrs)(BdyenSL856 VDale AD1YY sEEm to be
flying 1005 km east from the nest and another your@nvinced that even mass invasions originate within
was flying 599 km to the opposite direction (west) wheRennoscandia, but northern Russian origin is supported
it was found injured in South Norway 200 days latet Q )LQODQG OLNNROD 6 XON|
IURP ULQJLQJ 9DONDPD HW DO Mikkola et al. 2022), Sweden (Edberg 1955, Svensson
Some Finnish hawk owls have been flying tet al. 1999) and especially in Denmark (Ehmsen 2004)
Sweden after the ringing, for instance near Lompoleyhere they have the first recovery of a Russian ringed
<0O0IlV ULQJHG RQH \HD WaRk»@l. ZDV FRQWUROOHG
in Jockfall Overkalix, Sweden as a breeding birtt must have been the Swedish Edberg (1955) who was
EHLQJ WKXV VL[ \HDUMheRiBtGo spglf tlGitatxhekddgé hawk owl invasions,
the ringed hawk owl age record in Europe when ilike that in 1950-51 noted in all Nordic countries, must
gYHUNDOL] ULQJHG R Q HaVH oridin&é€ Gronte Rudsta (stiD e Soviet Union at
IRXQG SDUWO\ HDWHQ RQ that @ne§.DUnfdHOhRLENR thé beffdrtkkhb@rGNorwegian
105 km north of the ringing site (Ove Stefansson, e-maivl authority Hagen (1956) override the less famous
Edberg by claiming that the invasion originated purely
Swedish hawk owls have been wandering after tfiem the Fennoscandia.
ringing at least four times to Norway and five times to Before any ringing results, Mikkola (1983) agreed
Finland and eleven have moved far to Russia, like thdth Edberg and suggested that also 1957 sizeable
young one ringed in Smaland which was shot down hmwk owl irruption originated from Russia because in
October 1974 at the White Sea, i.e some 1500 km nofinland only three nests were found while in northern
from the ringing place (Fransson et al. 2001). Seven dRtissia 1957 was an excellent vole year and hawk owls
of 11 recoveries from Russia are concerning the frsO HVWHG LQ ODUJH QXPEHUV %LDQ
year birds, two of which were flying to Murmansk.autumn and winter influx was noted also in Germany
Russia (some 1300 km north from the ringing sites), oiiBerndt 1959).
to Jaroslav (1500 km east) and one to Perm near Ural All our recent observations make it even more
mountains (1834 km east). obvious that no large influx of the hawk owls could
Although Finnish and Swedish hawk owls haveriginate only from our Nordic breeding populations.
often (12 at least) been recovered in Norway, the owlhe top examples of that are the years 2013, 2017 and
ringed in that country have been found in Sweden on021. In 2013 only one nest was reported in Finland
one time this far. In April 1984 a male ringed in NorwayHonkala et al. 2014) and during the autumn a large
was found dead in Kalix, Sweden 1986. It had movatumber of hawk owls invaded Finland, more than in
826 km north from the ringing site. Norway has also fainy previous decades (Sodersved 2013) and the same
distance recoveries from Russia, for instance, Hedmagizeable influx continued to Estonia (Paal 2014).
in May 1985 ringed owl was found in June 1986 NE sidehe same story in 2017 when only five nests were
of the Moscow area (Sonerud 1994). reported in Finland (Bjorklund et al. 2018), but even
Russian ringing results are not well known but alone in a limited study area in Westcentral Finland (=
OHDVW RQH RQ 9HOLNL LVODQ GSubrvénsdlk&) G932 @ropgied Bvids wétK dbsergdd Weble

6HD ULQJHG RQH \HDU R)Of20RLZHee RdWK oWlIResE3 Gere found (Honkala et
GHDG DIWHU WKH ODUJH LQY D VA.R22FoQt the autumn dn@wibterih\agipn was again
Denmark (Ehmsen 2004). massive, and our study area number of observations was

These limited ring recoveries are proving that31. Therefore, we feel safe to conclude that the origin
movements from west to east and from north to south aofithe irrupting hawk owls must be mainly from outside
vice versa are taking place over the Palaearctic bor@&hland, and where else it could be than in the east.
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Conclusions RQOLQH RQ KWWSV DYLEDVH E
Like two other northern owls, i.e. great grey oBtr{x Retrieved January 10, 2023.

nebulosa and snowy owlBubo scandiacyshawk owl % DXPDQLV - &HOPL%Aa $ /IDWY LN
leads a nomadic life, dispersing extensively within its NRPLVLMDV S—UVNDWYV SDU >
breeding range in response to regional food availability the Latvian Rarities comitee for the years 1993 and
and therefore to climatic conditions (Mikkola 1983, @ + 3IXWQL GDE— + >, 0

Solonen 2017). It seems that the main part of the haBlerndt R 1959: SperbereuleSyrnia ululg bei
population occurs annually in those northern boreal Braunschweig. Ornithologische Mitteilungen 11: 237.
forests, where the voles are most available, preferably LDQNL 9 9 .RVKNLQD 7 9 2
numerous that the next year breeding will be facilitated VRY\ >2Q WKH GLHW RI WKH +
6 XONDYD +XKWDOD .DQGDODNVKVNRJR =DSRYHGQLFI
Interestingly, all handbooks, like Mikkola 1983, Russian]
6FKHU]JLQJHU OHEV HWF VPV [KIINZNX ® @ O +L UGDOSWRLGD) 3 9D ON!
more or less regularly only until North Germany. This NHYIW NRHWWHOL SHWROLQWXML
paper shows that hawk owls reach at least France, Austria population trends of common raptors and owls in
Switzerland, Czechia, Slovakia, Ukraine, Hungary and )LQODQG LQ @ /LQQXW 9XRVLN
5RPDQLD EXW QRW 6SDLQ 6O0RY H QEifismRh/ExgliBh sumbhahyHIJRY L QD
Montenegro, ltalia, Albania, Serbia, Moldavia and@ KULVWHQVHQ -6 G5DVPXVVHQ 3%)
Bulgaria. Old observations from the southern countries, IRU VM OGQH IXJOH L 'DQPDUN |
like the United Kingdom, France, Switzerland, Slovakia, Revised status for rare birds recorded in Denmark
Hungary and Romania, could indicate that the invasions before 1965]. Dansk Ornitologisk Forenings Tidsskrift

before our study period were larger or that owls moved >, Q 'DQLVK ZLWK (QJOLVE
further south for some other reason, like the cold®ale S 2017: Density, numbers and probable origin
climate. of Northern Hawk-OwlsSurnia ulula in southern

Still limited but so far most interesting ringing recoveries Norway during the 2016 irruption. Ornis Norvegica
are demonstrating clearly, that even the young ones40: 1-13.

from the same nest can invade after breeding in oppoditale S 2022: Relative magnitude of two Northern Hawk-
directions, like from Finland to South Norway vs. Northern Owl Surnia ulula irruptions to southern Norway:
Russia or Siberia. These movements are comparable withcomparison of citizen data and survey data. Ornis

those of the snowy and great grey owls. So, it is maybe 1RUYHJLFD + 2, RQ Y
artificial to talk about hawk owl populations in Norway,' DOH 6 6RQHUXG *$ +DZN RZO L
Finland or Sweden as we have done above. and temporal variation in rodent abundance drive push

Improving our knowledge of hawk owl invasions would DQG SXOO G\QDPLFV 2HFRORJLD
require further ringing results and preferably GPS tagging 022-05283-9.
of several birds for satellite tracking as has been don&dilPHQW THY *3 *ODGNRY 18% (GV

already with the great grey and snowy owls in Norway WKH 6RYLHW 8QLRQ 9RO , ,VUDH
(Roar Solheim, pers.comm.). Only then we could see how Translations, Jerusalem.

hawk owls are using their vast distribution area and honXQFDQ -5 'XQFDQ 3% 1RUWKH
well they cope with climate warming. Mysterud (2016) (Surnia ulula S ,Q 3RROH % *LOO
has already shown that drastic changes in the arctic voleBirds of North America 356, Philadelphia, PA.

and lemming populations due to wet winter and icy snonX QFDQ 3$ +DUULV :& 1IRUWKH

conditions affect seriously the life of many boreal owls.  (Surnia ulula caparochand forest management in
North America. A Review. Journal of Raptor Research

31: 187-190.
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