
	

	


	
		
			 Register
			    
			 Login
		

	



      
        
        CSIRO Publishing
        

          
             	Home
	Books
	Journals
	LEARNING
	Blog


          
        

      


	


		
			
			
				
			
			

    


    
      
	      
		      Ecology, management and conservation in natural and modified habitats 
	      

      

    

	


	
		



	Shopping Cart: ( empty )
	



	
		Search our journals
		
		
		
		
	



		

	

	
		
You are here: Home > Journals > WR > WR09046


				
 
		

	

	


		
		    

			    
	
		
			
				REVIEW 
		


		

			Previous
				
					Next
				
			
				
						Contents Vol 37(1)
					
			
		

	


			
				
				Predator-baiting experiments for the conservation of rock-wallabies in Western Australia: a 25-year review with recent advances

				  J. E. Kinnear A F , C. J. Krebs B , C. Pentland C , P. Orell D , C. Holme E and R. Karvinen E  
					 
					  
					   + Author Affiliations
					  
					  
					  
					   - Author Affiliations
					  
 A Number 9, Valley Road, Wembley Downs, WA 6019, Australia. 

							B Institute for Applied Ecology, University of Canberra, Canberra, ACT 2601, Australia. 

							C School of Natural Sciences, Edith Cowan University, 270 Joondalup Drive, Joondalup, WA 6027, Australia. 

							D Environmental Management Branch, Department of Environment and Conservation, Dick Perry Avenue, Kensington, WA 6150, Australia. 

							E School of Computer & Information Science, Edith Cowan University, 2 Bradford Street, Mount Lawley, WA 6050, Australia. 

							F Corresponding author. Email: jakinn2@bigpond.com 

							
					

					
 
					Wildlife Research 37(1) 57-67 https://doi.org/10.1071/WR09046

		 		Submitted: 16 April 2009  Accepted: 12 December 2009   Published: 1 March 2010 
 


				
					

Access Article





						Abstract
 Predation is widely believed to be the main threatening process for many native vertebrates in Australia. For 25 years, predator-baiting experiments have been used in the Western Australian Central Wheatbelt to control red fox predation on rock-wallabies and other endangered marsupial prey elsewhere. We review here the history of a series of baiting experiments designed to protect rock-wallaby colonies by controlling red foxes with 1080 poison baits. We continue to support the conclusion that red foxes can reduce or exterminate rock-wallaby populations in Western Australia. Research trials from 1990 to 2008 have uniformly shown a dramatic recovery of rock-wallaby populations once red foxes are baited. Baiting experiments are often black boxes and their success should not blind us to their weaknesses. Ideally, what we would like to measure are the functional responses of predators to prey abundance directly. As a contribution towards this goal, we describe new technology that enables one to determine which predator killed which prey, at exactly what time, with improved research and management outcomes.
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									Potential predation rates and sustainability of Wheatbelt rock-wallaby populations

								
							 

							 
								
							

					  Two populations of rock-wallabies (RW), Nangeen Hill and Mount Caroline, predator-baited from 1982 have stabilised at carrying capacity (K). This is evident from the census data and obvious signs of overgrazing (C. Pentland and R. Inglis, unpubl. data). Furthermore, a dispersal event was detected and linked to Mount Caroline.
 On Mount Caroline from 2001 to 2007, 136 RW were trapped and translocated to sites where they formerly occurred (Table 1). This was done in an effort to mitigate the damage to nearby crops caused by RW; however, despite these removals, the population by 2009 (300+, N. Willers, pers. comm.) was comparable to the 1998 census of 296.
 These removals, in effect, can be treated as an example of ‘management predation’, and therefore, an average of 19 wallabies per year were removed during a 7-year period, without precipitating a permanent population decline. Given this 25-year dataset, we pose the following question: what is the theoretical level of predation that can be sustained by a population of n RW individuals? We treat this as an exercise in determining the maximum sustainable harvest for a population that grows according to the logistic model as outlined in Skalski et al. (2005). Logistic growth is never perfect in small populations, but is an approximation that can provide some guidance for managers.
 We apply the following formula (Skalski et al. 2005: p. 20):
 
				   	
				   	

				where, ln λmax = r is the annual growth-rate estimate calculated from the early stages of the population recoveries.
 Note that λmax is derived from λt =Nt/No, where Nt is the population size at time t, and No is the population size at the commencement of predator baiting. For Mount Caroline, No is 13 (1982 census), Nt is 42 (1986), t = 4 (years) and K is 300 (Kinnear et al. 1988, and see text). Values of λmax = 1.34 and MSH = 26 imply a maximum sustained harvest of 26 RWs and this would be achieved by a Mount Caroline population of 150 individuals (K/2). We note that the average management predation rate during 2001–07 was 19, which was too low to effect a sustained population reduction. For Nangeen Hill, the data are No = 29 (1982), Nt=75 (1986) and t = 4 (ibid). λmax is found to be 1.27 and MSH = 8.
 It is instructive to calculate the values for MSH, given a range of RW population sizes. For example, taking the average of λmax values (1.305, and assuming logistic growth) and if the RW population is 10, the MSH is 0.76; if it is 20, the MSH is 1.5. To enable population growth by small populations (i.e. 25 or less), effective predator control thus needs to be virtually absolute initially. This does not necessarily mean that every fox needs to be killed immediately after a baiting because they might be killed subsequently before any damage has occurred (see Thomson et al. 2000). It is also possible that only certain foxes are doing the killing, and only they need to be killed.
 To summarise, this exercise highlights the following three points: (1) by inference, the RW fox-baiting protocol must be extraordinarily effective to allow population growth of small populations which has been repeatedly observed; (2) larger populations can tolerate a finite level of mortality caused by predators; and (3) the potential of contact telemetry to resolve such issues.
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