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Occurrence of the Northern birch mouse (Sicista betulina Pallas, 1779)
in the Novohradské hory Mts. — Freiwald region
Vyskyt mysSivky horské (Sicista betulina Pallas, 1779) v oblasti Novohradské hory — Freiwald
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Abstract: Novohradské hory Mts. — Freiwald region is one of the few refuges of the northern
birch mouse in Central Europe. Altogether 33 records of the northern birch mouse have been co-
llected from the area during the last twenty years (2003-2022). These, together with 17 previous
records from the years 1969 to 2002, make 50 records of the northern birch mouse from the region.
Records are unevenly distributed within the area, which is probably the result of different local
survey effort and does not show the full picture of the distribution of the species. The species oc-
curs in a wide range of altitudes from 610 m a.s.l. up to 955 m a.s.l. and has been found in various
types of habitats including abandoned wetlands, wet meadows, mowed meadows, forest edges,
and gardens.
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Abstrakt: Oblast Novohradské hory — Freiwald je jednim z maéla refugii vyskytu mysivky horské
ve stfedni Evropé. Publikace popisuje 33 zdznamu vyskytu z této oblasti pochazejicich z posled-
nich 20 let, tedy z obdobi 2003-2022. Spolu se 17 dfivéj$imi jiz publikovanymi zdznamy z obdobi
1969 az 2002, bylo v tomto regionu zaznamenano jiz 50 jedincd mySivky horské. Zaznamy jsou
nerovnomeérné rozmistény v ramci oblasti, coZ je ale pravdépodobné jen vysledek rizného lokalni-
ho usili a neukazuje celkovy obraz vyskytu druhu v oblasti. MySivka byla zaznamenana v nadmor-
skych vyskach od 610 m n. m. do 955 m n. m., a to v rizném prostiedi: v neobhospodafovanych
mokradech, na vlhkych i seCenych loukach, pfi okrajich lesti i v zahradach.

Klicova slova: Freiwald, JihoCesky kraj, mySivka horska, Miihlviertel, ndlezova data, Novohrad-
ské hory, Sicista betulina, vyskyt druhu, Waldviertel.

Introduction

The northern birch mouse, Sicista betulina (Pallas, 1779) is one of the rarest mammal species in
the Czech Republic and Austria, with a boreo-montane distribution. Its range in the Czech Republic
is divided into mutually isolated refuges: the Eastern Sudetes, the Western Carpathians and the
trilateral region of the Sumava Mts. / Bohmerwald up to the Novohradské hory Mts. / Freiwald. In
Austria, the primary area of their distribution is in the Alps above subalpine altitude and the second
area is in the previously mentioned border area between Austria, Bavaria and the Czech Republic.
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The species occurs in extensively managed pastures, wet meadows, moors and sparse forests (Hab-
le & Spitzenberger 1989, Andéra & Gaisler 2019).

The species was detected in the Czech Republic for the first time in 1949 in the Jeseniky Mts.
(Kratochvil & Grulich 1949) and three years later in the Austrian Alps (Hable & Spitzenberger
1989). During the 70 years that the species has been known to exist in the country, only about 200
species occurrence records have been obtained in the Czech Republic. This is due to the scarcity of
the species and the low effectiveness of existing monitoring methods. Recent surveys with camera
traps in some areas of potential occurrence in Austria confirm that the species is also very rare there
(Resch & Blatt 2017, Resch & Resch 2019, 2020, Resch et al. 2021, Resch & Resch 2023).

Mapping of the northern birch mouse occurrence in the Novohradské hory Mts. — Freiwald region
further demonstrates how rare the species is. The first record of the species in the region was collected
in 1969 onthe Czech side (Andéraetal. 1970),and in 2004 on the Austrian side (Engleder et al. 2005) of
the border. Altogether, only 20 records have been published so far from the Novohradské hory Mts. —
— Freiwald region (Andéra et al. 1970, Vohralik et al. 1972, Andéra & Bene$ 2002, Andéra & Handk
2004, Engleder et al. 2005, Mikes & Lepsi 2012, Resch & Blatt 2017, Mikes 2018). The occurrence
of the northern birch mouse in the Novohradské hory Mts. — Freiwald region is the most eastern
occurrence in the Bohemian-Bavarian-Austrian population.

The aim of this article is to publish a list of previously unpublished records of the northern birch
mouse in the Novohradské hory Mts. — Freiwald region and to summarize our knowledge of the
species in the region.

Study area

The study area presented in this article is the mountain range of the Novohradské hory Mts. — Frei-
wald, known also as Gratzen Mountains or Gratzener Bergland, on both sides of Czech / Austrian
border and its foothills. It is an area surrounded by the towns Dolni Dvofisté (West), Freistadt
(South), Weitra (East) and Nové Hrady (North). The area falls into regions Jihocesky kraj (CZ),

Miihlviertel (AT) and Waldviertel (AT).
Methods

Occurrence records were obtained using different methods. Some of the records are accidental ob-
servations of a live individual or a dead specimen. The others are the results of pilot local studies,
which are testing new non-invasive surveying methods: camera-trapping or the use of live pitfall
traps.

Each occurrence record consists of date; state; locality; mapping quadrat (KFME grid of
12 x 11,1 km, Ehrendorfer & Hamann 1965); mapping quadrat (ETRS89LAEA, grid of 10 x 10 km,
EEA); accuracy of location; coordinates; altitude; habitat; method; author of the record (legit); do-
cumentary material; collection; quotation if published and the number of individuals.

Results and discussion

In the last 20 years, the northern birch mouse has been observed 33 times in the region, of which
30 cases have not yet been published.

List of recent records of the northern birch mouse in the Novohradské Mts. — Freiwald region in
the period 2003-2022:

27. 5. 2004; AT; Sandl; 7453; 10kmE466N283; exact location; 48°34'0.4"N, 14°38'40.2"E; 900

m a.s.l.; no info; accidental observation; Josef Peneder; photo stored at Jiirgen Plass & Thomas
Engleder; 1 ind.
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5.6.2004; CZ; Staré Hut€; 7254; 10kmE466N285; exact location; 48°42' 2.4"N, 14°42'49.7"E; 770
m a.s.l.; wetland; accidental observation; Martin Lepsi; no documentation; MikeS & Lepsi 2012;
1 ind.
18. 6. 2004; AT; Sandl; 7453; 10kmE466N283; approximately; 48°33'13.7"N, 14°39'6.6"E; 900 m
a.s.l.; no info; domestic cat capture; Egon Lego; coll. Landesmuseum in Linz; Engleder et al. 2005;
1 ind.

2006; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'38.3"N, 14°42'40.3"E; 950 m
a.s.l.; meadow; accidental observation; Ulrike & Thoren Metz; no documentation; 1 ind. + nest

2009; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'36.5"N, 14°42'34.2"E; 950 m
a.s.l.; forest edge; accidental observation; Ulrike & Thoren Metz; no documentation; 1 ind.

2010; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'33.4"N, 14°42'32.7"E; 955 m
a.s.l.; meadow; accidental observation; Ulrike & Thoren Metz; no documentation; 1 ind. + nest
10. 6. 2010; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'32.6"N, 14°42'27.8"E;
955 m a.s.l.; garden; accidental find; Ulrike & Thoren Metz; photo stored at Protect = Natur-, Arten-
und Landschaftsschutz; 1 ind.

1. 8. 2010; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'31.9"N, 14°42'27.7"E; 955
m a.s.l.; garden; accidental observation; Ulrike & Thoren Metz; photo/video stored at Protect =
Natur-, Arten- und Landschaftsschutz (see Fig. 1); 1 ind.

2011; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35"°34.4"N, 14°42'39.3"E; 945 m
a.s.l.; forest edge; accidental observation; Ulrike & Thoren Metz; no documentation; juv. in nest.
15. 7. 2011; border CZ/AT; Pohofi na Sumavé/Stadlberg; 7454; 10kmE466N284; exact location;
48°35'37.4"N, 14°42'30.1"E; 950 m a.s.l.; forest/meadow edge; accidental find; Ulrike & Tho-
ren Metz; photo stored at coll. Protect = Natur-, Arten- und Landschaftsschutz (see Fig. 2); 1 ind.
15. 7. 2011; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'36.4"N, 14°42'39.6"E;
945 m a.s.l.; wet meadow; accidental observation; Ulrike & Thoren Metz; photo stored at Protect =
Natur-, Arten- und Landschaftsschutz; 1 ind.

16. 7. 2011; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'37.2"N, 14°42'33.7"E;
950 m a.s.l.; mowed meadow; accidental find; Ulrike & Thoren Metz; coll. Protect = Natur-, Arten-
und Landschaftsschutz; 1 ind.

9. 7. 2012; border CZ/AT; Pohoii na Sumavé/Stadlberg; 7454; 10kmE466N284; exact location;
48°35'37.5"N, 14°42'30.1"E; 950 m a.s.l.; forest/meadow edge; accidental find; Ulrike & Thoren
Metz; coll. Protect = Natur-, Arten- und Landschaftsschutz; 1 ind.

10. 7. 2012; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'32.1"N, 14°42'27.0"E;
955 m a.s.l.; garden; accidental observation; Ulrike & Thoren Metz; photo stored at Protect = Na-
tur-, Arten- und Landschaftsschutz; 1 ind.

27. 9. 2012; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'31.7"N, 14°42'27 4"E;
955 m a.s.l.; garden; accidental find; Ulrike & Thoren Metz; photo stored at Protect = Natur-, Arten-
und Landschaftsschutz; 1 ind.

8. 6. 2013; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'32.0"N, 14°42'27.1"E; 955
m a.s.l.; garden; accidental observation; Ulrike & Thoren Metz; photo stored at Protect = Natur-,
Arten- und Landschaftsschutz; 1 ind.

7. 7. 2013; CZ; Pohofi na Sumavé; 7454; 10kmE466N284; exact location; 48°35'57.4"N,
14°42'41.2"E; 930 m a.s.l.; meadow/forest edge; accidental observation; Ulrike & Thoren Metz;

without documents; 1 ind.
30. 7. 2013; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'28.0"N, 14°42'29.5"E;
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955 m a.s.l.; forest; accidental observation; Ulrike & Thoren Metz; photo stored at Protect = Natur-,
Arten- und Landschaftsschutz; 1 ind.

2014; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'32.5"N, 14°42'28.4"E;
955 m a.s.l; garden; accidental find; Ulrike & Thoren Metz; coll. Protect = Natur-, Arten- und
Landschaftsschutz; 1 ind.
5. 8. 2014; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'36.6"N, 14°42'39.1"E; 945
m a.s.l.; wet meadow; accidental find; Ulrike & Thoren Metz; coll. Protect = Natur-, Arten- und
Landschaftsschutz; 1 ind.

5. 8. 2015; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'32.3"N, 14°42'27.7"E; 955
m a.s.l.; garden; accidental observation; Ulrike & Thoren Metz; photo stored at Protect = Natur-,
Arten- und Landschaftsschutz (see Fig. 3); 1 ind.

5. 8. 2016; AT; Leopoldschlag; 7352; 10kmE465N284; exact location; 48°38'2.9"N, 14°29'11.1"E;
615 m a.s.l.; alluvial wetland; camera-trap survey; Stefan Resch & Christine Blatt (Resch & Blatt
2017); photo stored at Resch & Blatt (see Fig. 4); 1 ind.

2.7.2017; AT; Stadlberg; 7454; 10kmE466N284; exact location; 48°35'32.0"N, 14°42'26.8"E; 955
m a.s.l.; garden; accidental observation; Ulrike & Thoren Metz; photo stored at Protect = Natur-,
Arten- und Landschaftsschutz; 1 ind.

4.8.2017; AT; Leopoldschlag; 7352; 10kmE465N284; exact location; 48°37'52.7"N, 14°29'33.6"E;
610 m a.s.l.; alluvial wetland; accidental observation; Julia Kropfberger; no documentation; 1 ind.

3. 6. 2019; CZ; Ticha; 7352; 10kmE465N284; exact location; 48°38'14.5"N, 14°29'21.2"E; 615 m
a.s.l.; alluvial wetland; pitfall trap; anonymous (V. Mike$, pers. comm.); coll. Museum of South
Bohemia, Ceské Budéjovice; 1 ind.

3. 8. 2021; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'57.1"N, 14°42'39.8"E;
780 m a.s.l.; wetland; camera-trap survey; Lukas Polednik; photo stored at ALKA Wildlife; 1 ind.
13. 8. 2021; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'50.8"N, 14°42'45.6"E;
770 m a.s.l.; wetland; accidental observation; Luka$ & Jindfich Polednik; photo stored at ALKA
Wildlife; 1 ind.

26. 8. 2022; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'54.1"N, 14°42'48.4"E;
775 m a.s.l.; wetland; accidental observation; Katefina Polednikova; photo stored at ALKA Wild-
life (see Fig. 5); 1 juv.

27. 8. 2022; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'54.1"N, 14°42'48.4"E;
775 m a.s.l.; wetland; pitfall trap; Lukas Polednik; photo stored at ALKA Wildlife; 1 juv.

7. 9. 2022; CZ; Pohori na Sumavé; 7354; 10kmE466N284; exact location; 48°36'48.6"N,
14°40'49.8"E; 890 m a.s.l.; wet pond depot; camera-trap survey; Luka$ Polednik; picture stored at
ALKA Wildlife; 1 ind.

10. 9. 2022; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'48.3"N, 14°42'45.6"E;
770 m a.s.l.; wetland; camera-trap survey; Lukas Polednik; 2 photos stored at ALKA Wildlife; 1 ind.
12. 9. 2022; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'48.3"N, 14°42'45.6"E,;
770 m a.s.l.; wetland; camera-trap survey; Lukas Polednik; photo stored at ALKA Wildlife; 1 ind.

13. 9. 2022; CZ; Staré Huté; 7254; 10kmE466N285; exact location; 48°42'48.3"N, 14°42'45.6"E;
770 m a.s.l.; wetland; camera-trap survey; Lukas Polednik; 2 photos stored at ALKA Wildlife (see
Fig. 6); 1 ind.
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Fig. 1 — Example of recorded Northern birch mouse: accidental observation, Stadlberg, 1. 8. 2010 (photo by
Thoren Metz).
Obr. 1 — Priklad zaznamenaného jedince mysivky horské: ndhodné pozorovdni, Stadlberg, 1. 8. 2010 (foto
Thoren Metz).

Fig. 2 — Example of recorded Northern birch mouse: accidental find of dead animal, Stadlberg, 15. 7. 2011
(photo by Thoren Metz).

Obr. 2 — Priklad zaznamenaného jedince mysivky horské: ndlez uhynulého jedince, Stadlberg, 15. 7. 2011 (foto
Thoren Metz).
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Fig. 3 — Example of recorded Northern birch mouse: accidental capture with hands, Stadlberg, 5. 8. 2015 (photo
by Ulrike Metz).

Obr. 3 — Priklad zaznamenaného jedince mysivky horské: nahodny odchyt do rukou, Stadlberg, 5. 8. 2015 (foto
Ulrike Metz).

Fig. 4 — Example of recorded Northern birch mouse: camera-trap picture, Leopoldschlag, 5. 8. 2016 (photo by
Christine Blatt & Stefan Resch).
Obr. 4 — Priklad zaznamenaného jedince mysivky horské: foto z fotopasti, Leopoldschlag, 5. 8. 2016 (foto
Christine Blatt & Stefan Resch).
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Fig. 5 — Example of recorded Northern birch mouse: accidental capture with hands, juvenile, Staré Huté, 26. 8.
2022 (photo by Katefina Polednikova).

Obr. 5 — Priklad zaznamenaného jedince mysivky horské: ndhodny odchyt mlddéte do rukou, Staré Huté, 26. 8.
2022 (foto Katerina Polednikovd).

Fig. 6 — Example of recorded Northern birch mouse: camera-trap picture, Staré Huté, 13. 9. 2022 (photo by
Lukas Polednik).

Obr. 6 — Priklad zaznamenaného jedince mysivky horské: foto z fotopasti, Staré Huté, 13. 9. 2022 (foto Lukds
Polednik).

97



Polednik, Polednikova, U. Metz, T. Metz, S. Resch, C. Resch, Engleder, Andéra / Occurrence of the
Northern birch mouse (Sicista betulina Pallas, 1779) in Novohradské hory Mts. — Freiwald region

In all, 33 records of the northern birch mouse were collected from the period 2003-2022 from
the study area. Together with 17 published records from the years 1969-2002 there are 50 records
of the northern birch mouse from the region (Tab. 1, Fig. 7).

Tab. 1 — Overview of all records of the northern birch mouse in Novohradské hory Mts. — Freiwald region.
Tab. 1 — Prehled vsech zdznamii mysivky horské v oblasti Novohradskych hor — Freiwaldu.

Locality / No. records / Years / Source /
Lokalita Pocet zaznamu Roky Zdroj
Staré Huté 8 2004, 2021, 2022 MikeS & LepSi 2012,

new records

Andéra et al. 1970,

Pohorska Ves, 9 1969, 1970, 1972, 1973, Vohralik et al. 1972,
Zofin 1974, 1975, 1976 Andéra & Benes 2002,
Andéra & Handk 2004
Béla near Malonty 1 1988 Mikes 2018
Rapotice near 1 2000 Andéra & Handk 2004
Malonty
Dolni Pribrani 3 2000, 2002 Andéra & Hanak 2004
1972, 1993, 1994, 2006, Vohralik et al. 1972,
Pohoii na Sumavé 23 2009, 2010, 2011, 2012, Andéra & Benes 2002,
/ Stadlberg 2013, 2014, 2015, 2017, Andéra & Hanak 2004,
2022 new records
Sandl 5 2004 Engleder et al. 2005,
new record
Lgopf)ldschlag / 3 2016, 2017, 2019 Resch & Blatt (2017),
Ticha new records

The time and spatial distribution of the occurrence records is either coincidental or due to the
amount of mapping effort. Therefore, it would be misleading to analyse the data in more detail. In
addition, absence of records in other localities with suitable habitat does not imply the absence of
the species, because no surveys have been conducted.

The data collected is evidence of recent species occurrence in the region. We expect that the
species occurs in other un-surveyed suitable habitats in the main mountain massif. In particular,
there is a significant difference in the number and extent of northern birch mouse records on
the Czech and Austrian sides of the mountain range. While in the South Bohemian part of the
Novohradské hory Mts. and its piedmont, species occurrence is documented in a relatively large
area from the southwestern to the northeastern edge of the mountain range (area approximately
110 km?). The Austrian localities are concentrated (so far) in three isolated microregions around
Leopoldschlag, Sandl and particularly around Stadlberg (90 % of the records), which corre-
sponds to a relatively small area in terms of km?. In the future, it is necessary to find out whether
this expresses the actual state of occurrence of the species, or whether it merely reflects the dif-
ferent intensity of monitoring on both sides of the mountain range. From a river system point of
view, most of the records are in the catchment area of the Vltava River (Moldau), except for one
record in GroRgstotten (Sandl) and records in Stadlberg which are in the watershed or the Donau
(Danube) river catchment.

According to the records, the northern birch mouse in the Novohradské hory Mts. — Freiwald
region occurs in a wide range of altitudes from 610 m a.s.l. up to 955 m a.s.l. It has also been found
in various types of habitats: abandoned wetlands, wet meadows, mowed meadows, forest edge, and
gardens (see Fig. 8-13).
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Fig. 7 — Map of all records of Northern birch mouse in Novohradské hory Mts. — Freiwald region in the period
1969-2022.
Obr. 7 — Mapa vSech zdznamii mysivky horské v Novohradskych hordach — Freiwaldu v obdobi 1969-2022.

The northern birch mouse is a species listed in Annex IV of the Habitats Directive. In the
Red List of Upper Austria, the species is considered critically endangered (Slotta-Bachmayer et al.
2023) and according to Czech legislation the species is a specially protected species in the highly
endangered category. Therefore, among other duties, its population status must be evaluated and
reported to the EU commission by each EU member at six-year intervals. The difficulty in detec-
ting the presence of the northern birch mouse and poor data availability — a situation that prevails
in other EU Member States — has resulted in difficulties conducting a proper evaluation and very
inhomogeneous evaluations (Meinig et al. 2015).

Despite a significant increase in the number of records of the species in the study area, the
available data does not comprehensively confirm the range, population size, and habitat of the spe-
cies, or population trends and threats. We can currently only assume that threats to the species are
associated with the isolation of local populations, habitat loss and climate change.

The occurrence of the species along the Czech/Austrian border means that there is the need for
cross-border cooperation in monitoring and species protection.

The development of a reliable and standardized detection method for the species is necessary
in order to perform comparable evaluations of its conservation status and to set up an effective
package of measures to protect the species. As previous experience from the neighboring Sumava
Mts. region has shown, a very effective method for monitoring the geographical occurrence of the
northern birch mouse is the analysis of owl pellets (or food remains), especially of the Tengmalm’s
owl (Aegolius funereus) (Kloubec & Obuch 2003). Similar data is still missing from the Novohrad-
ské hory Mts. — Freiwald region, and therefore it would be advisable to focus on this methodology
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Fig. 8 — Habitat of Northern birch mouse in Novohradské hory Mts. — Freiwald region: wetland in Staré Huté
(photo by Jindfich Polednik 2021).

Obr. 8 — Prostredi mysivky horské v Novohradskych hordch: mokrad ve Starych Hutich (foto Jindrich Polednik
2021).

Fig. 9 — Habitat of Northern birch mouse in Novohradské hory Mts. — Freiwald region: wetland in Staré Huté
(photo by Katefina Polednikové 2021).

Obr. 9 — Prostredi mysivky horské v Novohradskych hordch: mokrad ve Starych Hutich (foto Katerina Poled-
nikovd 2021).
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Fig. 10 — Habitat of Northern birch mouse in Novohradské hory Mts. — Freiwald region: edge of meadow/forest
in Pohofi na Sumavé (photo by Katefina Polednikové 2022).

Obr. 10 — Prostiedi mysivky horské v Novohradskych hordch: okraj lesa/louky v Pohoii na Sumavé (foto Kate-
fina Polednikova 2022).

Fig. 11 — Habitat of Northern birch mouse in Novohradské hory Mts. — Freiwald region: mowed meadow in
Stadlberg (photo by Katefina Polednikova 2022).

Obr. 11 — Prostredi mysivky horské v Novohradskych hordch: secend louka ve Stadlbergu (foto Katerina Pole-
dnikovd 2022).
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Fig. 12 — Habitat of Northern birch mouse in Novohradské hory Mts. — Freiwald region: wet meadow in Stadl-
berg (photo by Katefina Polednikova 2022).

Obr. 12 — Prostredi mysivky horské v Novohradskych hordch: vlhkd louka ve Stadlbergu (foto Katerina Pole-
dnikovd 2022).

Fig. 13 — Habitat of Northern birch mouse in Novohradské hory Mts. — Freiwald region: MalSe river valley in
Leopoldschlag/Ticha locality (photo by Resch 2016).

Obr. 13 — Prostredi mysivky horské v Novohradskych hordch: udoli reky MalSe v Tiché/Leopoldschlagu (foto
Resch 2016).
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in the future (e.g., by installing nest boxes). Wildlife cameras also appear to be an efficient way
to detect the birch mouse (van der Kooij & Mgller 2018, Stille et al. 2018, Resch & Resch 2019).
However, a standardized approach (for example the number of camera traps per unit area or use of
bait) to get comparable data is missing. In addition, wildlife cameras and owl pellet/food remains
analysis cannot provide insights into population biology — live captures are invaluable for specific
questions and purposes.
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