
acted as refuge for the NASC and that the historical range shifts of NASC mainly occurred in the marginal regions. Demographic 
analyses revealed slight recent population declines in Yunnan and south-eastern Tibet, whereas the populations of Sichuan and 
of the entire NASC were stable. This pattern differs greatly from classic paradigms of temperate or alpine and Holarctic species. 
On the contrary, N. confucianus is a dominant rat species with a wide elevational range in natural forests from southern to central 
and north of China. Inferring the demographic dynamics of this species uncovered dramatic population expansion in southwest, 
central and northern China that occurred since 0.5 Mya in the Late Pleistocene, but only slight expansion in Yunnan/Tibet. 
Environmental changes since the Late Pleistocene, particularly the decrease of predation and competition from the loss of 
megafanua, together with seed hoarding behavior, probably contributed to the dramatic population boom of this species. 
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Multi-locus phylogeography of the rock-dwelling Cape rock hyrax Procavia capensis from 
southern Africa 

Kgaogelo Amanda KA Maswanganye1, Nigel NC Bennett1, Christian CT Chimimba1, Michael M Cunningham1, Paulette P 
Bloomer1  
1. University of Pretoria, Pretoria, Gauteng, South Africa 

Mountains are a prominent feature of the African continent and, along with climatic and vegetation heterogeneity, have been 
suggested as major drivers of vertebrate radiations and phylogeographic structuring. Cape rock hyrax is a small mammal species 
associated with mountains and other rocky terrain. We used coalescent-based analyses of a multi-locus data set (mtDNA, two 
nuclear intronic loci and microsatellites) to tease apart life history traits and extrinsic factors that have shaped the intraspecific 
diversity, distribution and demography of this species in southern Africa. Rock hyrax gene trees show evidence of diversification 
during the late Miocene. Since this epoch, southern African biomes have experienced cyclic patterns of expansion and contraction 
linked to global and local climatic variability, impacting on small mammal speciation and intraspecific diversity. We confirm the 
presence of two unique parapatric mitochondrial lineages; however, the nuclear DNA data reveal secondary contact and 
introgression between these historically separated populations. We supplemented the genetic data with distribution modelling, 
leading to the identification of several important refugia for rock hyrax. These were identified mainly along the Great Escarpment 
and its associated mountain ranges. Although no discernible barriers to gene flow were evident from our study, we propose that 
rock hyrax diversification and population dynamics are driven by the availability of suitable habitat (rock crevices and nearby, 
abundant food sources), as well as factors such as social dynamics and disease outbreaks. The coalescent approach indicates 
that there is currently unrecognized diversity within the genus and species delimitation across the distributional range is 
warranted. 
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Genetic and cytogenetic diversity in the Cricetulus barabensis species group 

Natalia S. Poplavskaya1, Vladimir S. Lebedev2, Svetlana A. Romanenko3, 4, Anna A. Bannikova5, Alexey V. Surov1  
1. A.N. Severtsov Institute of Ecology and Evolution, RAS, Moscow, Russia 

2. Zoological museum, M.V. Lomonosov Moscow State University, Moscow, Russia 

3. Institute of Molecular and Cellular Biology SB RAS, Novosibirsk, Russia 

4. Novosibirsk State University, Novosibirsk, Russia 

5. Biological faculty, M.V. Lomonosov Moscow State University, Moscow, Russia 

Striped hamsters (Cricetulus barabensis species group) consist of four karyologically and morphologically distinct forms. Three 
of them are included today in a polymorphic complex Cricetulus barabensis sensu lato, which is widely distributed in steppe and 
semidesert zones of Siberia, Mongolia, the Far East, and China. At the same time, the last form - Cricetulus sokolovi - is a rare 
endemic species of the Gobi Desert and remains poorly studied. Molecular phylogenetic results have shown that the mean 
genetic distance between the cytb haplotypes of C. sokolovi and C. barabensis s. l. (8.1%) falls within a range observed for the 
congeneric sister species in Rodentia, while the distances between chromosomal forms in C. barabensis s. l. correspond well to 
an interspecific level (2-4%). Available molecular and craniometric data support the sister-group relationship of C. sokolovi with 
C. barabensis s. l. relative to C. longicaudatus. By contrast, cytogenetic (FISH) data highlight the outlying position of C. sokolovi 
within Cricetulus. The karyotype of C. sokolovi is highly rearranged, and the most parsimonious scenario of its origin implies at 
least four Robertsonian events (WARTs and fusions) and a centromere shift as a cause of the difference between the ancestral 
karyotype of C. barabensis s.l. and C. sokolovi. Considering a low level of the karyological differences between forms within C. 
barabensis s.l. these results demonstrate asynchronous rates of chromosomal evolution in different lineages of Cricetulus. The 
reported study was funded by RFBR according to the research project No. 16-34-60086 mol_а_dk. 
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Using gene drive technology to control invasive mammal species in Australia: Are we ready? 

Dorian Moro1, Margaret Byrne1, Malcolm Kennedy2, Susan Campbell2, Mark Tizard3  
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2. Dept of Agriculture and Food, Western Australia, Perth, WA, Australia 
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In Australia, invasive animals have been linked to the extinctions of native wildlife, and to significant financial impacts in 
agricultural assets. While there are current approaches to control invasive species, these efforts are self-limiting: they require 
ongoing management and cost over large landscapes, and often result in the short-term suppression of local populations. New 
and innovative approaches are warranted. Recently, the gene editing system CRISPR/Cas9 has been proposed as a potential 



genetic tool that, among other applications, could be used to bias sex-determining genes in a target species to produce males 
and reduce the numbers of individuals over generations. This technology has the potential to be used by wildlife managers as a 
non-lethal alternative to control invasive species. While regulatory control and social acceptance are components that must be 
addressed, there is also a need to identify knowledge and research gaps based on the currently available information for each 
invasive species. Here we apply a conceptual framework based to an ecological risk model within the gene drive context to 
identify key requirements for undertaking work on four exemplar invasive mammal species in Australia (red fox, feral cat, rabbit, 
black rat). This framework, if applied, would allow an evaluation of the potential effects of a gene drive within a risk context. We 
consider the current biological information to evaluate the knowledge gaps in preparation for a more formal assessment of the 
use of gene drives as an additional strategy for the control of these and other invasive species. 
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Post-control recovery of behaviourally homogenous pest populations: A case study of 
personality in wild house mice (Mus musculus) 

Kyla C Johnstone1, Peter Banks1, Clare McArthur1  
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Animal interactions with wildlife management devices, such as traps or bait stations, rely upon an animal's behavioral decision to 
interact with the device. This decision is strongly influenced by an individual’s personality traits (consistent behaviour exhibited 
over time and context) and bias often arises as bolder animals more readily interact with devices, while shyer animals avoid 
detection. This bias is has significant implications to pest management if residual, un-trapped individuals are capable of rapidly 
repopulating, resulting from the removal of all but the extremely shy individuals from a population. It is unknown how such 
homogenous residual populations behave or whether its constrained behaviour will affect future population growth. As 
behavioural traits are partially hereditary, the populations may become behaviorally homogenised across generations, with an 
entire population becoming neophobic. Or they may be able to exploit the opportunities of a largely unoccupied behavioural 
spectrum; exponentially increasing in population size. We report on an experimental study of the implications of personality-driven 
biased pest removal on population recovery. Using standard personality screening protocols, wild-caught house mice were 
classified into bold, shy or mixed populations; each comprised of six founder individuals. Populations were released into semi-
natural enclosures where limited food was dispersed in safe or risky areas. Over a nine-week period, we studied the founder and 
F1 generation behaviour, rates of population increase and changes in behavioural profiles. We discuss the implications of our 
results for other programs that may only target a proportion of the behavioural continuum when monitoring or managing wildlife 
populations. 
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I don’t think we can be friends! Interactions between wallabies and feral goats at Avon Valley 
National Park; an operational perspective on management. 
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Feral goats are a significant threat to native biodiversity in Australia. They are known to overgraze vegetation, cause land 
degradation, and compete with native species for resources. Goats compete with the threatened black-flanked rock-wallaby 
(BFRW, Petrogale lateralis lateralis) for access to caves and food resources, and have been implicated in population declines. 
In Avon Valley National Park, 50 km north-east of Perth, a small population of BFRW’s occur on granite outcrops, whilst western 
brush wallabies (WBW, Macropus irma) have been recorded across the wider park area. Using remote cameras, we investigated 
the interactions between feral goats, WBW’s and BFRW’s across the park. We placed 30 Reconyx (HC500) cameras in seven 
vegetation types throughout the park, and an additional 13 cameras focussed on the rock-wallaby habitat. There was little overlap 
between WBW’s and goats across different vegetation types in the park,  suggesting disparity in areas utilised by goats compared 
to WBW’s. Both goats and WBW’s were recorded in wandoo woodlands, but goats’ preferred longer unburnt vegetation, 
compared to WBW’s that utilised younger vegetation. It is unclear whether these results demonstrate resource partitioning or 
avoidance. Goats showed a preference for the granite outcrops where the BFRW population occurs. An increase in goat activity 
over a 3 year period and a mild prescribed burn, preceded a large decline in the number of BFRW’s. The remote camera results 
were confirmed by targeted trapping. This information is being used to improve goat control measures in the park, including 
trapping and shooting programs. 
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Costs of inflammatory and humoral immune responses in the subterranean rodent Ctenomys 
talarum: Linking immune variability and life history underground 

Ana Paula Cutrera1, Julieta Merlo1, Roxana Zenuto1, Facundo Luna1  
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The immunological variation of wild populations in relation to life-history traits has recently become a central topic in evolutionary 
biology, given the critical contribution of immunity to an individual’s fitness. Specific induced defenses, which require substantial 
time and resources and are mostly beneficial against repeated infections, are expected to be favored in “slow-living” species. To 
test this prediction, understanding the costs and benefits of immunity is essential. Here, we evaluated the energetic costs of 
activating two different arms of immune defense (humoral and inflammatory) in the Argentine subterranean rodent Ctenomys 
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