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Figure 1. Phase diagram of the natural resource  
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Figure 2. Phase diagram with resource extraction  
 
 

zt-1 

zt 

0 zmax zne 

zt=zt-1+N(µ-νzt-1)zt-1  No extraction 

zt=zt-1+N(µ-νzt-1)zt-1-e(zt-1,γ,ρ) 
Extraction and long run extinction 

zt=zt-1+N(µ-νzt-1)zt-1-e(zt-1,γ,ρ) 
Extraction and long run preservation 

z 

Steady state equilibrium with 
positive resource stock 



100

120

140

160

180

200

220

240

260

280

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

80

82

84

86

88

90

Z (left axis) K (right axis)
 

Fig 3. Convergence and limit cycle with µ = 3.2 (k0 = z-1 = 100) 
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 Fig 4 Monotonic convergence with k0 = z-1 = 90 (µ = 2.1) 
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Fig 5. Non-monotonic convergence with z-1 = 180 and k0 =90 (µ = 2.1) 


