Conference Volume

6th Symposium
for Research in Protected Areas
2 to 3 November 2017, Salzburg

pages 537 - 540

Assessing small mammal community diversity with minimally invasive
field methods - examples from the Nationalpark Gesäuse (Austria)
Stefan Resch & Christine Blatt
Keywords
Small mammals, live-trapping, minimally invasive field methods

Introduction
Small mammals (Muridae, Cricetidae, Soricidae, Talpidae, Gliridae and Dipodidae) are amongst the most
challenging groups for mammalogists mainly based upon their small body size in connection with a concealed and
mostly nocturnal activity. They inhabit a diversity of habitats, from lowlands to alpine regions and their lifestyle
reaches from semi-aquatic over subterranean to arboreal. Based on this preconditions each research question
demands a specifical methodology and in the past decades, a broad range of techniques has been invented,
developed and refined (Tab. 1).
Live-trapping is a widespread and common method for surveying small mammals (BARNETT & DUTTON 1995;
GURNELL & FLOWERDEW 2006) and its application covers abundancy as well as community and population studies
through individual data. Nevertheless it is important to include into considerations that trapping success depends
on various factors e.g. species and functional group (JENSEN 1975) as well as used trap type (O`FARRELL et al.
1994; TORRE et al. 2004; ANTHONY et al. 2005) resulting in a risk of under- or oversampling as well as there are
rare species that can hardly be captured e.g. Sicista betulina (MEINIG et al. 2015). Furthermore, it is expensive in
time and effort and inevitably disturbing to the population and survey area. As long as primarly the presence of
species is questioned, there is a variety of less invasive alternative methods.

Nest tubes and boxes
Nest tubes are suited for presence and long-term surveys of Muscardinus avellanarius (CHANIN & WOODS 2003)
and other Gliridae like Glis glis (PILĀTS et al. 2009) or Dryomys nitedula (JUŠKAITIS & KETURKA 2017). We
successfully used this method for surveying the potential presence of Gliridae in 2 different habitats in the
Nationalpark Gesäuse in 2013. In a 25000 m² patchy mixed forest site and along a natural avalanche track
seamed with young mixed vegetation we used 80 nest tubes and 20 nest boxes. During 2 controls we captured 7
individuals of G. glis and 4 M. avellanarius. On a second site 9 of 10 boxes were used by G. glis, M. avellanarius
seemed to be absent. The results gave insight into habitat preferences and population structure (BLATT & RESCH
2013).

Hair tubes
Another method for surveying large areas on ground level and arboreal is the use of hair tubes (SUCKLING 1978).
These are constructed of a simple plastic-tube in varying diameter and length (depending on intended species)
and loose rolls with adhesive paper on each side that must be passed by small mammals in order to run through.
Collected hair material can be determined to genus and even species level in many cases (DEBROT et al. 1982;
TEERINK 1991; MEYER et al. 2002). In 2012 this method was successfully used in the Nationalpark Gesäuse and led
to 58 identified small mammal records (6 species) in addition to 203 captures from live-trapping (4 species)
(BLATT & RESCH 2012).

Bait tubes
Bait tubes are particularly suitable for collecting presence data of Neomys sp. by analysing the remains of aquatic
invertebrates in scats (CHURCHFIELD et al. 2000). Baited tubes can help to concentrate live trapping efforts on
positively tested areas. In the Nationalpark Gesäuse in 2013 we used 40 tubes to survey 10 lines with 50 m length
along the river Johnsbach for 2 weeks to survey for Neomys sp.. Through subsequent live-trapping on 3 sites with
positive results it was possible to verify the presence of Neomys fodiens on 2 sites (RESCH & BLATT 2013).

Nests surveys, food remains, burrows and tracks
Muscardinus avellanarius produces highly distinctive signs on Corylus avellana nutshells therefore the search
for signs is a common method for presence studies (BRIGHT et al. 2006). Also, nest surveys
(Muscardinus avellanarius, Micromys minutus), dropping boards (EMLEN et al. 1957), track tubes (GLENNON et al.
2002) and the search for burrows (e.g. Cricetus cricetus) can help identifying promising study sites. The collection
of dead animals and the analysis of owl pellets (VAN STRIEN et al. 2015) can provide an overview over the regional
small mammal community.
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Table 1 : Comparison of small mammal surveying methods
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Camera traps are cost-effective and flexible and are gaining considerable popularity in mammal research
(MCCALLUM 2013). As a result of the advanced technical capability (increased image quality and detection rate)
they are very promising for species that can hardly be detected with conventional methodology e.g.
Sicista betulina (KRAFT et al. 2016; RESCH & BLATT 2017; van der KOOIJ & MØLLER 2017).

Discussion & Conclusion
All methods mentioned above have advantages and disadvantages depending on the survey question, the habitat
type and the target species. Although live trapping remains the first choice for gaining high quality individual
data, there is a risk of over- and underestimation as well as overlooking rare species. The accompanying or
preceding use of minimally invasive methods has high potential, either for cost reduction and disturbance
minimization on populations and survey sites, as well as for improving overall species detection rate. If combined
with genetic sampling, minimally invasive studies like hair traps or baited tubes do overcome even the main
disadvantage of limited species determination potential.
We conclude that in national parks more consideration should be given to minimally invasive methods as a way
for reducing cost and disturbance and improve data quality in single species studies as well as in community
studies. Especially the camera trap method has high potential for small mammal monitoring tasks and presence
studies as well as for elusive species and should therefore further be developed.

References
ANTHONY, N. M., RIBIC, C. A., BAUTZ, R. & J.T. GARLAND 2005. Comparative effectiveness of Longworth and
Sherman live traps. Wildlife Society Bulletin 33 (3): 1018-1026.
BARNETT, A. & J. DUTTON 1995. Expedition field techniques: small mammals (excluding bats). Royal Geographical
Society with IBG. London.
BLATT, C. & S. RESCH 2012. Kleinsäugererhebung im Nationalpark Gesäuse. Im Auftrag der Nationalpark Gesäuse
GmbH. Salzburg
BLATT, C. & RESCH, S. 2013. Haselmäuse und Siebenschläfer im Nationalpark Gesäuse - Steiermark. Im Auftrag der
Nationalpark Gesäuse GmbH. Salzburg
BRIGHT, P. W., MORRIS, P. A. & T. MITCHELL-JONES 2006. The dormouse conservation handbook. English Nature.
Peterborough
CHANIN, P. & M. WOODS 2003. Surveying dormouse using nest tubes: Results and experiences from South West
Dormouse Project. English Nature. Peterborough
CHURCHFIELD, S., BARBER, J. & C. QUINN 2000. A new survey method for Water Shrews (Neomys fodiens) using
bated tubes. Mammal Review 30: 249-254.
DEBROT, S., FIVAZ, G., MERMOD, C. & J.-M. WEBER 1982. Atlas des poils de mammifères d'Europe. Université de
Neuchâtel. Neuchâtel.
EMLEN, J. J. T., HINE, R. L., FULLER, W. A. & P. ALFONSO 1957. Dropping Boards for population studies of small
mammals. Journal of Wildlife Management 21 (3): 300-314.
FLOWERDEW, J. R., SHORE, R. F., POULTON, S. M. & T. SPARKS. 2004. Live trapping to monitor small mammals in
Britain. Mammal Review 34 (1): 31-50.
GLENNON, M. J., F., P. W. & C. L. DEMERS 2002. An alternative field technique for estimating diversity of smallmammal population. Journal of Mammalogy 83 (3): 734-742.
GURNELL, J. & FLOWERDEW, J. R. 2006. Live trapping small mammals: A practical guide. The Mammal Society.
London.
JENSEN, T. S. 1975. Trappability of various functional groups of the forest rodents Clethrionomys glareolus and
Apodemus flavicollis, and its application in density estimations. Oikos 26 (2): 196-204.
JUŠKAITIS, R. & K. KETURKA 2017. Socio-spatial organization in a local population of the forest dormouse Dryomys
nitedula, with a review of these relations in other dormouse species. Mammalia 81: 359-365.
KRAFT, R., MALEC, F., STILLE, D., MÜLLER, J. & H. LUDING 2016. Die Waldbirkenmaus (Sicista betulina) im
Bayerischen Wald – aktuelle Nachweise und Methodentests für ein Monitoring im Rahmen der FFH-Richtlinie.
Säugetierkundliche Informationen 10: 155-167.
MCCALLUM, J. 2013. Changing use of camera traps in mammalian field research: habitats, taxa and study types.
Mammal Review 43: 196-206.
MEINIG, H., SCHULZ, B. & R. KRAFT 2015. Die Waldbirkenmaus (Sicista betulina) bringt Säugetierkundler an die
Grenzen. Wie geht man mit Verantwortungen und EU-Verpflichtungen bei nicht erfassbaren Arten um? Natur
und Landschaft 90: 214-223.
MEYER, W., HULMAN, G. & H. SEGA 2002. REM-Atlas zur Haarkutikulastruktur mitteleuropäischer Säugetiere.
M&H Sharper. Hannover.
O`FARRELL, M. J., CLARK, W. A., EMMERSON, F. H., JUAREZ, S. M., KAY, F. R., O`FARRELL, T. M. & T. Y. GOODLETT,
1994. Use of a mesh live trap for small mammals: are results from Sherman live traps deceptive? Journal of
Mammalogy 75 (3): 692-699.
PILĀTS, V., PILĀTE, D. & I. DZALBA 2009. The use of nest boxes to survey marginally distributed Fat dormouse Glis
glis in Latvia. Acta Universitatis Latviensis 753: 7-18.
RESCH S. & C. BLATT 2013. Die Wasserspitzmaus und andere Kleinsäuger entlang des Johnsbachs (Nationalpark
Gesäuse – Steiermark). Im Auftrag der Nationalpark Gesäuse GmbH. Salzburg.

539

RESCH, S. & C. BLATT 2017. Die Birkenmaus (Sicista betulina) im Mühlviertel – Erstnachweis im Leonfelder
Hochland. Öko-L 39: 11-12.
SUCKLING, G. 1978. A Hair Sampling Tube for the Detection of Small Mammals in Trees. Wildlife Research 5: 249252.
TEERINK, B. J. 1991. Hair of West European mammals: Atlas and identification key. Cambridge University Press.
Cambridge.
TORRE, I., ARRIZABALGA, A. & C. FLAQUER 2004. Three methods for assessing richness and composition of small
mammal communities. Journal of Mammalogy 85 (3): 524-530.
KOOIJ, J. & J. D. MØLLER 2017. Bjørkemus Sicista betulina i Bergslagen, Sverige: videreutvikling av
påvisingsmetoder. Naturformidling van der Kooij. Slattum.

VAN DER

VAN STRIEN, A. J., BEKKER, D. L., LA HAYE, M. J. J. & T. VAN DER MEIJ 2015. Trends in small mammals derived from
owl pellet data using occupancy modelling. Mammalian Biology - Zeitschrift fur Saugetierkunde 80: 340-346.

Contact
Stefan Resch, Christine Blatt
office@apodemus.at
apodemus – Privates Institut für Wildtierbiologie OG
Marktstraße 51
8967 Haus im Ennstal
Austria

540

