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Abstract

Despite extreme changes of ecosystems made by breeding colonies of great cormorants (Phalacrocorax carbo), these territories are still used by mammals. We present results of the analysis of mammal seasonal and daily activity patterns, registered by camera traps in two colonies of the great cormorants in Lithuania. Red foxes and raccoon dogs mainly visited colonies in the cormorant breeding time, April to July. In the inland colony of great cormorants in Lukštas Lake, average red fox relative shooting frequency in cormorant breeding time considerably exceeded that in non-breeding time (on average, 41.8 and 5.9 photos/100 days respectively). In the peninsular colony of great cormorants in Juodkrantė average relative shooting frequency of red fox in the breeding time was 7.8 versus 3.4 photos/100 days in non-breeding time, relative shooting frequencies of raccoon dog were 50.0 versus 1.3 photos/100 days, respectively. Daily activity patterns of wild boar and red fox in both colonies, as well as activity patterns of raccoon dog in Lukštas were related to the activity of cormorants with various degree of significance.


Keywords: activity differences; camera traps; cormorant colony; mammals



Corresponding author: Marius Jasiulionis, Nature Research Centre, Akademijos 2, LT 08412 Vilnius, Lithuania, E-mail: marius.jasiulionis@gamtc.lt





	

Author contributions: Conceptualization and methodology, MJ and LB; investigation and data curation, MJ; statistical analysis, LB; writing and editing, MJ and LB. All the authors have accepted responsibility for the entire content of this submitted manuscript and approved submission.


	

Research funding: None declared.


	

Conflict of interest statement: The authors declare no conflicts of interest regarding the study and article.


	

Research ethics: The study was conducted in accordance with Lithuanian (the Republic of Lithuania Law on the Welfare and Protection of Animals No. XI-2271) and European legislation (Directive 2010/63/EU) on the protection of animals. According to the Minister of the Environment and the Director of the State Food and Veterinary Service, the Order No. D1-533/B1-310 requirements, wild animals living in the wild may be photographed, filmed or observed (without disturbing them) without the permit from the Environmental Protection Agency. This applies to non-protected species.





References

Adamonytė, G., Iršėnaitė, R., Motiejūnaitė, J., Taraškevičius, R., and Matulevičiūtė, D. (2012). Myxomycetes in a forest affected by great cormorant colony: a case study in Western Lithuania. Fungal Divers. 13: 131–146.10.1007/s13225-012-0203-8Search in Google Scholar

Akbaba, B. and Ayas, Z. (2012). Camera trap study on inventory and daily activity patterns of large mammals in a mixed forest in north-western Turkey. Mammalia 76: 43–48. https://doi.org/10.1515/mamm.2011.102.Search in Google Scholar

Anderson, W.B. and Polis, G.A. (1999). Nutrient fluxes from water to land: seabirds affect plant nutrient status on Gulf of California islands. Oecologia 118: 324–332. https://doi.org/10.1007/s004420050733.Search in Google Scholar
            PubMed
        

Anderson, D.R., Burnham, K.P., and Thompson, W.L. (2000). Null hypothesis testing: problems, prevalence, and an alternative. J. Wildl. Manag. 64: 912–923. https://doi.org/10.2307/3803199.Search in Google Scholar

Balčiauskas, L., Balčiauskienė, L., and Jasiulionis, M. (2015). Mammals under a colony of great cormorants: population structure and body condition of yellow-necked mice. Turk. J. Zool. 39: 941–948.10.3906/zoo-1407-27Search in Google Scholar

Balčiauskas, L., Skipitytė, R., Jasiulionis, M., Trakimas, G., Balčiauskienė, L., and Remeikis, V. (2016). The impact of Great Cormorants on biogenic pollution of land ecosystems: stable isotope signatures in small mammals. Sci. Total Environ. 565: 376–383. https://doi.org/10.1016/j.scitotenv.2016.04.185.Search in Google Scholar
            PubMed
        

Balčiauskas, L., Skipitytė, R., Jasiulionis, M., Balčiauskienė, L., and Remeikis, V. (2018). Immediate increase in isotopic enrichment in small mammals following the expansion of a great cormorant colony. Biogeosciences 15: 3883–3891.10.5194/bg-15-3883-2018Search in Google Scholar

Balčiauskienė, L., Balčiauskas, L., and Jasiulionis, M. (2015). Skull variability of mice and voles inhabiting the territory of a great cormorant colony. Biologia 70: 1406–1414.10.1515/biolog-2015-0152Search in Google Scholar

Balčiauskienė, L., Jasiulionis, M., and Balčiauskas, L. (2014). Loss of diversity in a small mammal community in a habitat influenced by a colony of great cormorants. Acta Zool. Bulg. 66: 229–234.Search in Google Scholar

Bondi, N., White, J.G., Stevens, M., and Cooke, R. (2010). A comparison of the effectiveness of camera trapping and live trapping for sampling terrestrial small-mammal communities. Wildl. Res. 37: 456–465. https://doi.org/10.1071/wr10046.Search in Google Scholar

Bowler, M.T., Tobler, M.W., Endress, B.A., Gilmore, M.P., and Anderson, M.J. (2017). Estimating mammalian species richness and occupancy in tropical forest canopies with arboreal camera traps. Remote Sens. Environ. 3: 146–157. https://doi.org/10.1002/rse2.35.Search in Google Scholar

Brown, L.D., Cat, T.T., and DasGupta, A. (2001). Interval estimation for a proportion. Stat. Sci. 16: 101–133. https://doi.org/10.1007/978-94-010-0726-9_6.Search in Google Scholar

Caravaggi, A., Gatta, M., Vallely, M.C., Hogg, K., Freeman, M., Fadaei, E., Dick, J.T.A., Montgomery, W.I., Reid, N., and Tosh, D.G. (2018). Seasonal and predator-prey effects on circadian activity of free-ranging mammals revealed by camera traps. PeerJ 6: e5827. https://doi.org/10.7717/peerj.5827.Search in Google Scholar

Caruso, N., Valenzuela, A.E.J., Burdett, C.L., Luengos, V.E.M., Birochio, D., and Casanave, E.B. (2018). Summer habitat use and activity patterns of wild boar Sus scrofa in rangelands of central Argentina. PloS One 13: e0206513. https://doi.org/10.1371/journal.pone.0206513.Search in Google Scholar

Cheyne, S.M., Stark, D.J., Limin, S.H., and Macdonald, D.W. (2013). First estimates of population ecology and threats to Sunda clouded leopards Neofelis diardi in a peat-swamp forest, Indonesia. Endanger. Species Res. 22: 1–9. https://doi.org/10.3354/esr00525.Search in Google Scholar

Coleman, J.T.H. and Richmond, M.E. (2007). Daily foraging patterns of adult double-crested cormorants during the breeding season. Waterbirds 30: 189–198. https://doi.org/10.1675/1524-4695(2007)30[189:dfpoad]2.0.co;2.10.1675/1524-4695(2007)30[189:DFPOAD]2.0.CO;2Search in Google Scholar

Dean, A.G., Sullivan, K.M., and Soe, M.M. (2013). OpenEpi: open source epidemiologic Statistics for public health, Version 3.01, Available at: http://www.openepi.com/Menu/OE_Menu.htm (Accessed 19 January 2021).Search in Google Scholar

Diaz-Ruiz, F., Caro, J., Delibes-Mateos, M., Arroyo, B., and Ferreras, P. (2015). Drivers of red fox (Vulpes vulpes) daily activity: prey availability, human disturbance or habitat structure? J. Zool. 298: 128–138. https://doi.org/10.1111/jzo.12294.Search in Google Scholar

Doncaster, C.P. and Macdonald, D.W. (1997). Activity patterns and interactions of red foxes (Vulpes vulpes) in Oxford city. Zool. Soc. London 241: 73–87. https://doi.org/10.1111/j.1469-7998.1997.tb05500.x.Search in Google Scholar

Doormaal, N., Ohashi, H., Koike, S., and Kaji, K. (2015). Influence of human activities on the activity patterns of Japanese sika deer (Cervus nippon) and wild boar (Sus scrofa) in Central Japan. Eur. J. Wildl. Res. 61: 517–527. https://doi.org/10.1007/s10344-015-0922-8.Search in Google Scholar

Garcia, L.V., Ramo, C., Aponte, C., Moreno, A., Domínguez, M.T., Gómez-Aparicio, L., Redondo, R., and Marañón, T. (2011). Protected wading bird species threaten relict centenarian cork oaks in a Mediterranean biosphere reserve: a conservation management conflict. Biol. Conserv. 144: 764–771. https://doi.org/10.1016/j.biocon.2010.11.007.Search in Google Scholar

Garrote, G., Ayala, R.P., Pereira, P., Robles, F., Guzman, N., García, F.J., Iglesias, M.C., Hervás, J., Fajardo, I., and Simón, M. (2010). Estimation of the Iberian lynx population in the Doñana area, SW Spain, using capture-recapture analysis of camera-trapping data. Eur. J. Wildl. Res. 57: 355–362. https://doi.org/10.1007/s10344-010-0440-7.Search in Google Scholar

Georgiev, D., Mechev, A., Stoeva, E., Dilovski, G., and Pavlova, A. (2015). On the activity of two medium-sized canids: the golden jackal (Canis aureus) and the red fox (Vulpes vulpes) in the natural bark “sinite kamani” (Bulgaria) revealed by camera traps. ZooNotes 69: 1–4.Search in Google Scholar

Goc, M., Iliszko, L., and Stempniewicz, L. (2005). The largest European colony of great cormorant on the Vistula spit (N Poland) an impact of the forest ecosystem. Ecol. Quest. 6: 93–103.Search in Google Scholar

Gwiazda, R., Jarocha, K., and Szarek-Gwiazda, E. (2010). Impact of small cormorant (Phalacrocorax carbo sinensis) roost on nutrients and phytoplankton assemblages in the littoral regions of submontane reservoir. Biologia 65: 742–748. https://doi.org/10.2478/s11756-010-0072-0.Search in Google Scholar

Hedwig, D., Kienast, I., Bonnet, M., Curran, B.K., Courage, A., Boesch, C., Kuhl, H.S., and King, T. (2017). A camera trap assessment of the forest mammal community within the transitional savannah-forest mosaic of the Bateke Plateau National Park, Gabon. Afr. J. Ecol. 56: 777–790.10.1111/aje.12497Search in Google Scholar

Hobara, S., Koba, K., Osono, T., Tokuchi, N., Ishida, A., and Kameda, K. (2005). Nitrogen and phosphorus enrichment and balance in forest colonized by cormorants: implications of the influence of soil adsorption. Plant Soil 268: 89–101. https://doi.org/10.1007/s11104-004-0231-6.Search in Google Scholar

Ikeda, T., Uchida, K., Matsuura, Y., Takahashi, H., Yoshida, T., Kaji, K., and Koizumi, I. (2016). Seasonal and diel activity patterns of eight sympatric mammals in northern Japan revealed by an intensive camera-trap survey. PLoS ONE 11: e0163602. https://doi.org/10.1371/journal.pone.0163602.Search in Google Scholar

Jackson, R.M., Roe, J.D., Wangchuk, R., and Hunter, D. (2006). Estimating snow leopard population abundance using photography and capture-recapture techniques. Wildl. Soc. Bull. 34: 772–781. https://doi.org/10.2193/0091-7648(2006)34[772:eslpau]2.0.co;2.10.2193/0091-7648(2006)34[772:ESLPAU]2.0.CO;2Search in Google Scholar

Jasiulionis, M., Balčiauskas, L., Balčiauskienė, L., and Taraškevičius, R. (2018). Accumulation of chemical elements in yellow-necked mice under a colony of great cormorants. Chemosphere 213: 156–163. https://doi.org/10.1016/j.chemosphere.2018.09.025.Search in Google Scholar

Kameda, K., Koba, K., Hobara, S., Osono, T., and Terai, M. (2006). Pattern of natural 15N abundance in lakeside forest ecosystem affected by cormorant–derived nitrogen. Hydrobiologia 567: 69–86. https://doi.org/10.1007/s10750-006-0052-0.Search in Google Scholar

Karanth, K.U., Nichols, J.D., Kumar, N.S., and Hines, J.E. (2006). Assessing tiger population dynamics using photographic capture-recapture sampling. Ecology 87: 2925–2937. https://doi.org/10.1890/0012-9658(2006)87[2925:atpdup]2.0.co;2.10.1890/0012-9658(2006)87[2925:ATPDUP]2.0.CO;2Search in Google Scholar

Klimaszyk, P. and Rzymsky, P. (2016). The complexity of ecological impacts by great cormorants. Hydrobiologia 771: 13–30. https://doi.org/10.1007/s10750-015-2618-1.Search in Google Scholar

Klimaszyk, P., Brzeg, A., Rzymski, P., and Piotrowicz, R. (2015). Black spots for aquatic and terrestrial ecosystems: impact of a perennial cormorant colony on the environment. Sci. Total Environ. 517: 222–231. https://doi.org/10.1016/j.scitotenv.2015.02.067.Search in Google Scholar

Kohno, H. and Ota, H. (1991). Reptiles in a seabird colony: herpetofauna of nakanokamiishima island of the yaeyama group, ryukyu archipelago. Isl. Stud. Okinawa 9: 73–89.Search in Google Scholar

Krebs, C.J. (1999). Ecological methodology, 2nd ed. Menlo Park: Addison-Welsey Educational Publishers, Inc.Search in Google Scholar

Kutorga, E., Iršėnaitė, R., Iznova, T., Kasparavičius, J., Markovskaja, S., and Motiejūnaitė, J. (2013). Species diversity and composition of fungal communities in a Scots pine forest affected by the great cormorant colony. Acta Mycol. 48: 173–188. https://doi.org/10.5586/am.2013.019.Search in Google Scholar

Lashley, M.A., Cove, M.V., Chitwood, M.C., Penido, G., Gardner, B., DePerno, C.S., and Moorman, C.E. (2018). Estimating wildlife activity curves: comparison of methods and sample size. Sci. Rep. 8: 4173. https://doi.org/10.1038/s41598-018-22638-6.Search in Google Scholar
            PubMed
        
            PubMed Central
        

Lee, H.J., Ha, J.W., Park, S.J., Kim, W.Y., Cha, J.Y., Park, J.Y., Choi, S.S., Chung, C.U., and Oh, H.S. (2019). A study on the analysis of mammals’ activity patterns and the effect of human hiker interference using camera trapping. J. Asia Pac. Bus. 12: 57–62. https://doi.org/10.1016/j.japb.2018.11.009.Search in Google Scholar

Manzo, E., Bartolommei, P., Rowcliffe, J.M., and Cozzolino, R. (2012). Estimation of population density of European pine marten in central Italy using camera trapping. Acta Theriol. 57: 165–172. https://doi.org/10.1007/s13364-011-0055-8.Search in Google Scholar

Marques, R.V. and Fabian, M.A. (2019). Daily activity patterns of medium and large neotropical mammals during different seasons in an area of high altitude Atlantic rain forest in the South of Brazil. Rev. Bras. Zoociencias 19: 38–64.10.34019/2596-3325.2018.v19.24736Search in Google Scholar

Masi, S., Cipolletta, C., and Robbins, M. (2009). Western lowland gorillas (Gorilla gorilla gorilla) change their activity patterns in response to frugivory. Am. J. Primatol. 71: 91–100. https://doi.org/10.1002/ajp.20629.Search in Google Scholar
            PubMed
        

Matulevičiūtė, D., Motiejūnaitė, J., Uogintas, D., Taraškevičius, R., Dagys, M., and Rašomavičius, V. (2018). Decline of a protected coastal pine forest under impact of a colony of great cormorants and the rate of vegetation change under ornithogenic influence. Silva Fenn. 52: 1–19.10.14214/sf.7699Search in Google Scholar

Nakagawa, S. and Cuthill, I.C. (2007). Effect size, confidence interval and statistical significance: a practical guide for biologists. Biol. Rev. 82: 591–605. https://doi.org/10.1111/j.1469-185x.2007.00027.x.Search in Google Scholar
            PubMed
        

Ogurtsov, S.S., Zheltukhin, A.S., and Kotlov, I.P. (2018). Daily activity patterns of large and medium-sized mammals based on camera traps data in the central forest nature reserve, Valdai upland, Russia. Nat. Conserv. Res. 3: 68–88. https://doi.org/10.24189/ncr.2018.031.Search in Google Scholar

Polis, G.A. and Hurd, S.D. (1996). Linking marine and terrestrial food webs: allochthonous input from the ocean supports high secondary productivity on small islands and coastal land communities. Am. Nat. 147: 396–423. https://doi.org/10.1086/285858.Search in Google Scholar

Pūtys, Ž. (2012). Great Cormorant Phalacrocorax carbo sinensis diet and its effect on fish community in the eutrophic Curonian Lagoon ecosystem, Ph.D. thesis. Vilnius, Vilnius University.Search in Google Scholar

Ribout, M.S. and Linkie, M. (2009). Estimating overlap of daily activity patterns from camera trap data. J. Agric. Biol. Environ. Stat. 14: 322–337.10.1198/jabes.2009.08038Search in Google Scholar

Rovero, F. and Marshall, A.R. (2009). Camera trapping photographic rate as an index of density in forest ungulates. J. Appl. Ecol. 46: 1011–1017. https://doi.org/10.1111/j.1365-2664.2009.01705.x.Search in Google Scholar

Rovero, F., Tobler, M., and Sanderson, J. (2010). Camera trapping for inventorying terrestrial vertebrates. In: Eymann, J., Degreef, J., Häuser, C., Monje, J., Samyn, Y., and Spiegel, D.V. (Eds.), Manual on field recording techniques and protocols for all taxa biodiversity inventories and monitoring. The Belgian National Focal Point to the Global Taxonomy Initiative, Brussels, pp. 100–128.Search in Google Scholar

Rowcliffe, J.M., Kays, R., Kranstauber, B., Carbone, C., and Jansen, P.A. (2014). Quantifying levels of animal activity using camera trap data. Methods Ecol. Evol. 5: 1170–1179. https://doi.org/10.1111/2041-210x.12278.Search in Google Scholar

Sarmento, P., Cruz, J., Eira, C., and Fonseca, C. (2009). Evaluation of camera trapping for estimating red fox abundance. J. Wildl. Manag. 73: 1207–1212. https://doi.org/10.2193/2008-288.Search in Google Scholar

Servin, J., Reu, J.R., and Delibes, M. (1991). Activity patterns of the red fox Vulpes vulpes in Donana, SW Spain. Acta Theriol. 36: 369–373. https://doi.org/10.4098/at.arch.91-39.Search in Google Scholar

Silveira, L., Jacomo, A.T.A., and Diniz-Filho, J.A.F. (2003). Camera trap, line transect census and track surveys: a comparative evaluation. Biol. Conserv. 114: 351–355. https://doi.org/10.1016/s0006-3207(03)00063-6.Search in Google Scholar

Thomas, J.R., Salazar, W., and Landers, D.M. (1991). What is missing in p<. 05? effect size. Res. Q. Exerc. Sport 62: 344–348. https://doi.org/10.1080/02701367.1991.10608733.Search in Google Scholar
            PubMed
        

Tobler, E.W., Carrillo-Percastegui, S.E., Pitman, R.L., Mares, R., and Powell, G. (2008). An evaluation of camera traps for inventorying large- and medium-sized terrestrial rainforest mammals. Anim. Conserv. 11: 169–178. https://doi.org/10.1111/j.1469-1795.2008.00169.x.Search in Google Scholar

Wasserstein, R.L. and Lazar, N.A. (2016). The ASA’s statement on p-values: context, process, and purpose. Am. Statistician 70: 129–133. https://doi.org/10.1080/00031305.2016.1154108.Search in Google Scholar

Wearn, O.R., and Glover-Kapfer, P. (2017). Camera-traping for conservation: a guide to best-practices, WWF Conservation Technology Series 1. Woking: WWF-UK.Search in Google Scholar

Wearn, O.R. and Glover-Kapfer, P. (2019). Snap happy: camera traps are an effective sampling tool when compared with alternative methods. R. Soc. Open Sci. 6: 181748. https://doi.org/10.1098/rsos.181748.Search in Google Scholar
            PubMed
        
            PubMed Central
        

Zarzo-Arias, A., Penteriani, V., Delgado, M.M., Torre, P.P., Garcia-Gonzalez, R., Mateo-Sanchez, M.C., Garcia, P.V., and Dalerum, F. (2019). Identifying potential areas of expansion for the endangered brown bear (Ursus arctos) population in the Cantabrian Mountains (NW Spain). PloS One 14: e0209972. https://doi.org/10.1371/journal.pone.0209972.Search in Google Scholar
            PubMed
        
            PubMed Central
        

Zolkos, K., Kukwa, M., and Afranowicz-Cieslak, R. (2013). Changes in the epiphytic lichen biota in the Scots pine (Pinus sylvestris) stands affected by a colony of grey heron (Ardea cinerea): a case study from northern Poland. Lichenologist 45: 815–823.10.1017/S0024282913000558Search in Google Scholar

Zoller, H., and Drygala, F. (2013). Activity patterns of the invasive raccoon dog (Nyctereutes procyonoides) in North East Germany. Folia Zool. 62: 290–296. https://doi.org/10.25225/fozo.v62.i4.a6.2013.Search in Google Scholar





Supplementary Material

The online version of this article offers supplementary material (https://doi.org/10.1515/mammalia-2020-0042).





Received: 2020-04-18
Accepted: 2021-04-20
Published Online: 2021-06-10
Published in Print: 2021-09-27

© 2021 Walter de Gruyter GmbH, Berlin/Boston




    


                
            

    



                                


                                
                                



    
        
            
                
                    
                
                
                                    

    
        
            Cite this article

        

    

    
        
            	
                        
                            
                            MLA
                        
                    
	
                        
                            
                            APA
                        
                    
	
                        
                            
                            Harvard
                        
                    
	
                        
                            
                            Chicago
                        
                    
	
                        
                            
                            Vancouver
                        
                    


        

        
            
                
                    Jasiulionis, Marius and Balčiauskas, Linas. "Seasonal and daily activity patterns of mammals in the colony of great cormorants" Mammalia, vol. 85, no. 5, 2021, pp. 439-447. https://doi.org/10.1515/mammalia-2020-0042

                
                    Jasiulionis, M. & Balčiauskas, L. (2021). Seasonal and daily activity patterns of mammals in the colony of great cormorants. Mammalia, 85(5), 439-447. https://doi.org/10.1515/mammalia-2020-0042

                
                    Jasiulionis, M. and Balčiauskas, L. (2021) Seasonal and daily activity patterns of mammals in the colony of great cormorants. Mammalia, Vol. 85 (Issue 5), pp. 439-447. https://doi.org/10.1515/mammalia-2020-0042

                
                    Jasiulionis, Marius and Balčiauskas, Linas. "Seasonal and daily activity patterns of mammals in the colony of great cormorants" Mammalia 85, no. 5 (2021): 439-447. https://doi.org/10.1515/mammalia-2020-0042

                
                    Jasiulionis M, Balčiauskas L. Seasonal and daily activity patterns of mammals in the colony of great cormorants. Mammalia. 2021;85(5): 439-447. https://doi.org/10.1515/mammalia-2020-0042

                
                Copied to clipboard

            

            
                Copy to clipboard

                
                    Download:
                    
                        BibTeX
                    
                        EndNote
                    
                        RIS
                    
                

            

        

    





                                
            

        

    




                                



    
        
            
                
                    
                
                
                                    



    
        
            
                    Share this article
                
        

        	
                
                    
                        
                    
                    Facebook
                
            
	
                
                    
                        
                    
                    Twitter
                
            
	
                
                    
                        
                    
                    LinkedIn
                
            


    




                                
            

        

    




                                



    
        
            
                
                    
                
                
                                    Supplementary Materials

                                    	
                                            
                                                
                                                Supplementary Material 
                                            
                                        


                                
            

        

    




                                




    
        
            
                
                    
                
                
    
        Please login or register with De Gruyter to order this product.

        
Register
Log in
    


            

        

    







                                

                            

                        

                    

                


            


            
                
                    
                    
                        
                        

                        
                        
                            


                        

                        
                        
                            


                        

                        

                                
                                From the journal

                                
                                    
                                        







      


                                    

                                    
                                    
                                        
                                            Mammalia
                                        

                                        
                                        
                                            
                                                Volume 85 Issue 5
                                            
                                        

                                        
                                    

                                


                                
                                
                                    
                                        
                                            
                                                Submit manuscript
                                            

                                        
                                    
                                

                                
                                
                                    
                                        Journal and Issue
                                    
                                


                                
                                


    

        
        
            
            
                
                    
                
            

        


        
                
                
                    
                        
                        
                            This issue
                        
                    

                    
                        
                        
                            All issues
                        
                    


                

            
        

    





                                
                                
                                    

    Articles in the same Issue


    
        
            
                
                    
                    
                        Frontmatter
                    
                    

                


            
                
                    
                    
                        
                            
                            Conservation
                        
                    
                    

                


            
                
                    
                    
                        Ansorge’s cusimanse in Angola: 100 years apart, new records contribute to the species known range
                    
                    

                


            
                
                    
                    
                        Abundance of the exploited red-rumped agouti (Dasyprocta leporina Rodentia: Dasyproctidae) on the island of Trinidad
                    
                    

                


            
                
                    
                    
                        
                            
                            Biogeography
                        
                    
                    

                


            
                
                    
                    
                        The roles of possible geographic barriers and geological events on the phylogeographic structure of the Eastern broad toothed field mouse (Apodemus mystacinus)
                    
                    

                


            
                
                    
                    
                        First record of Blanford’s Fox Vulpes cana (Blanford, 1877) from Iraq
                    
                    

                


            
                
                    
                    
                        New records and southern range extension of the Annamite striped rabbit Nesolagus timminsi in Vietnam
                    
                    

                


            
                
                    
                    
                        
                            
                            Ecology
                        
                    
                    

                


            
                
                    
                    
                        A pilot study of the use of dry dog food as an alternative attractant in mesocarnivore studies
                    
                    

                


            
                
                    
                    
                        Seasonal diet composition of Himalayan goral (Naemorhedus goral) in Kajinag National Park, Jammu and Kashmir, India
                    
                    

                


            
                
                    
                    
                        
                            
                            Seasonal and daily activity patterns of mammals in the colony of great cormorants
                        
                    
                    

                


            
                
                    
                    
                        First North African record of a melanistic common genet (Genetta genetta Linnaeus, 1758)
                    
                    

                


            
                
                    
                    
                        Albinism in Brazilian common opossums (Didelphis aurita)
                    
                    

                


            
                
                    
                    
                        
                            
                            Evolutionary biology
                        
                    
                    

                


            
                
                    
                    
                        Brain size evolution in small mammals: test of the expensive tissue hypothesis
                    
                    

                


            
                
                    
                    
                        
                            
                            Taxonomy/phylogeny
                        
                    
                    

                


            
                
                    
                    
                        DNA barcoding of bats (Chiroptera) from the Colombian northern region
                    
                    

                


            
                
                    
                    
                        Morphology and genetics concur that Anoura carishina is a synonym of Anoura latidens (Chiroptera, Glossophaginae)
                    
                    

                


            
                
                    
                    
                        Taxonomy of Ctenomys (Rodentia: Ctenomyidae) in northwestern Patagonia, Argentina: the occurrence of the “mendocinus” lineage
                    
                    

                


            
        
    




                                
                            
                    


                

            
        


        





        
    

    



        
        
    
    

    









    
        
            
            
                
                
                    
    
        Subjects

    

                    
                        
                            
                                	Architecture and Design
	Arts
	Asian and Pacific Studies
	Business and Economics
	Chemistry
	Classical and Ancient Near Eastern Studies
	Computer Sciences
	Cultural Studies
	Engineering
	General Interest


                            

                        
                            
                                	Geosciences
	History
	Industrial Chemistry
	Islamic and Middle Eastern Studies
	Jewish Studies
	Law
	Library and Information Science, Book Studies
	Life Sciences
	Linguistics and Semiotics
	Literary Studies


                            

                        
                            
                                	Materials Sciences
	Mathematics
	Medicine
	Music
	Pharmacy
	Philosophy
	Physics
	Social Sciences
	Sports and Recreation
	Theology and Religion


                            

                        
                    

                

                
                
                    
                        
                        
                            
    
        Services

    

                            	For Journal Authors
	For Book Authors
	For Librarians
	Rights & Permissions


                        

                        
                        
                            
    
        Publications

    

                            	Publication types
	Open Access


                        

                        
                        
                            
    
        About

    

                            	Contact
	Career
	About De Gruyter
	Partnerships
	Press
	FAQs


                        

                    


                    
                    
                        
                            Social

                            	
                
                    
                            
                                
                            
                        
                    Facebook
                
            
	
                
                    
                            
                                
                            
                        
                    Instagram
                
            
	
                
                    
                            
                                
                            
                        
                    LinkedIn
                
            
	
                
                    
                            
                                
                            
                        
                    Twitter
                
            
	
                
                    
                            
                                
                            
                        
                    YouTube
                
            


                        

                        
                            

                            
                                
                                    
                                    
                                        Winner of the OpenAthens
Best Publisher UX Award 2022
                                    
                                
                            

                        

                    

                    
                    
                        
                            

                            	
                
                    
                            
                                
                            
                        
                    Facebook
                
            
	
                
                    
                            
                                
                            
                        
                    Instagram
                
            
	
                
                    
                            
                                
                            
                        
                    LinkedIn
                
            
	
                
                    
                            
                                
                            
                        
                    Twitter
                
            
	
                
                    
                            
                                
                            
                        
                    YouTube
                
            


                            
                                
                                    
                                    
                                        Winner of the OpenAthens
Best Publisher UX Award 2022
                                    
                                
                            

                        

                    

                

                
                    

                

            

            
            
                
                    	Help/FAQ
	Privacy policy
	Cookie Policy
	Accessibility
	Terms & Conditions
	Legal Notice


                

                
                    © Walter de Gruyter GmbH 2024

                

                
                
                    

                

            

        

    


    





    Downloaded on 8.3.2024 from https://www.degruyter.com/document/doi/10.1515/mammalia-2020-0042/pdf




    
    
        
    

    
    
    
    

    

    

    
    
    
    

    
    
        
            
        
    
    
        
    

        
    

    
        
    

    

