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Scales: Studies on the foraging ecology of desert rodents at different spatial and temporal 
scales, from micropatch selection to intercontinental consequences of macroevolutionary 
advances 

Burt P Kotler1  
1. Ben-Gurion University, Midreshet Ben-Gurion, Sede Boker Campus, Israel 

The traits of organisms are shaped by natural selection and can be viewed as adaptations. Foraging behaviours are among the 
most important of traits because they mediate the interaction of the organism and its environment and play crucial roles in 
managing the trade-off of food and safety. Here, I use behavioral indicators based on foraging theory to look at the consequences 
of scales in space and time. I focus on Allenby's gerbil, a small seed-eating rodent found on sandy substrates in the Negev Desert 
of Israel. Using a combination of experiments in the laboratory, outdoor enclosures, and the field, I quantified giving-up densities 
(GUDs) and quitting harvest rates of rodents exploiting depletable resource patches. In going from micropatches to 
macroevolution, I provide evidence for scales of habitat selection, risk management, the risk pump, possible ecotypes, 
mechanisms of species coexistence, scales of temporal partitioning, and intercontinental convergence and limits of convergence 
to community structure. Thus we can use foraging traits to reveal fitness consequences of optimal behaviors, and through that, 
the ecology of individuals, populations, communities, and more.  
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Further declines in populations of the Australian sea lion: Implications for the management of 
a unique pinniped 
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The Australian sea lion is endemic to southern Australia and is unique among pinnipeds in having a non-annual (~18 month) 
breeding cycle that is temporally asynchronous across their range. They have the longest gestation period of any pinniped, 
protracted breeding and lactation periods, and females exhibit extreme philopatry relative to other pinnipeds. The evolutionary 
determinants of this unusual reproductive strategy remain enigmatic. Australian sea lions are demersal foragers, and their aquatic 
distribution is restricted to shelf waters off South Australia and Western Australia. The species was subject to sealing following 
European colonisation of Australia, from which it has not recovered. Current pup production per breeding season for the species 
is estimated to be ~3,000, across 70 breeding sites, with a mean and median pup production of just 43 and 19, respectively. A 
species-wide assessment indicates the population is declining by 2.6% per year. Surveys in South Australia indicate that declines 
have been ongoing for at least 1-3 decades and that pup abundance has declined by almost 25% over the last decade or less. 
Bycatch mortality in demersal gill-net fisheries has been identified as the major threat to Australian sea lion populations. 
Management actions introduced in the Commonwealth and Western Australian managed fisheries since 2010 should reduce that 
bycatch and its impact on populations. However, lack of ongoing monitoring means that the effectiveness of management 
measures introduced to mitigate bycatch and enable populations to recover cannot be assessed, with recent surveys indicating 
that populations are still in decline. 
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Population demographics of southern right whales in South Australia based on 26 years of 
seasonal observations 
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Population demographics of southern right whales (SRWs), Eubalaena australis, were assessed using 26 years of count and 
photo-identification data. Data were collected annually between 1991 and 2016 at Head of Bight in the Great Australian Bight 
Commonwealth Marine Reserve. SRWs were distributed within a 15x2km area and 10m water depth. SRWs occupied the site 
between May and October with maximum abundance between late-July and early-August. Up to 28% of calving females were 
present in mid-June and up to 61% remained in late September. The mean residence period was 65 days (range 1-99) for calving 
females and 15 days (range 1-51) for unaccompanied adults. Over the study years, 18-81 female and calf pairs were sighted per 
day, with a maximum of 172 animals counted on 16/08/2016. The estimated mean rate of increase in total SRWs was 5.5% 
(SD=2.5, 95%CI=0.03) per annum (1991-2016). The corresponding mean rate of increase for females accompanied by a calf 
was 4.9% (SD=1.9, 95%CI=0.03). The photo-identification database includes 1,186 non-calf individuals that included 459 
reproductive females (providing 471 inter-annual calving intervals). The estimated mean calving interval was 3.3 years (SD=0.8, 
95%CI=0.01) with high philopatry resulting in cohort structured breeding cycles and variation in annual abundance. The mean 
age at first parturition was 9.3 years (SD=2.1 95%CI=0.03, N=22). The mean date of calving was 16 July (range 19 June - 27 
Aug). These population demographics and life history parameters provide key information for recovery assessments, species 
conservation planning and global comparative studies with other right whale populations. 
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