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Why biodiversity matters? 
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Threats to biodiversity? 
 



Threats to biodiversity? 



 



Exotic species 

• Colonize new places, spread and grow 
 

• Introduced by human 
– Deliberate or accidental 
– Alien, exotic, introduced,  
    non-native species 

 

• Invasive species 
– Pose negative impacts to the natural ecosystem 
– Absence of native competitors, predators, parasites 

and pathogens 



 



Brown Tree Snake 



Cane toad 

• Introduced for biological control 

– Grey backed beetle 

– From Central and South America to Australia 

– Control pests which it becomes pests 

– Native frog-eating predators killed by the toxin 



Exotic/invasive species in HK 



 



 



 





400,000 thousands birds are released every year 

Half of the birds released dies in two days (Chan 2006) 



RELIGIOUS RELEASE  

poses NEGATIVE impacts  

to local ecosystems 



Understanding of exotic/invasive herpetofauna 
in Hong Kong? 

 
 

Population status and distribution 
 

Impacts to local ecosystems 
 

Effectiveness of management practices 
 



Chinese Bullfrogs  

 



Predation 



Predation 



Disease 





Released? Native? 



Genetic pollution 

A 

B 



Genetic pollution ? 

Clade B  
• China (farms) 
• South Thailand  

Clade A  
• China (wild) 
• Vietnam and Laos  
• Northeast Thailand 



Genetic pollution 

 
Hybridization? 
 



Chinese Water Dragons  

 



Predation 



Short-legged Toad  
Endemic frog species 
 



Complete eradication? 

Limited knowledge about 
the native population 
status of Chinese Water 
Dragons 
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Yellow-crested Cuckatoo  



Chinese Water Dragons 

• Basic ecological information 

– Mark-recapture study  

– Diet analysis  

– Radio-tracking 



Chinese Water Dragons 

• Mark-recapture study  
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Chinese Water Dragons 

• Diet analysis 

– Very diverse diet 

– > 200 morphospecies 



Chinese Water Dragons 

• Radio-tracking 

      





Chinese Water Dragons  

 
Next step?  



What to do next?  



What to do next?  



Red-eared Sliders 



Red-eared Sliders 

Competition for food is not obvious between 
red-eared sliders and native turtles 



Red-eared Sliders 

Competition for food is not obvious between 
red-eared sliders and native turtles 



Red-eared Sliders 



Greenhouse Frogs 

 



Density up to 12500 per ha 
Consume 129000 invertebrates per ha per night 

Food sources for endemic birds 

Citric acid is not effective in eradicating populations 



Direct development – NO tadpole stage 

Introduced via plant trade 



Greenhouse Frogs 

 



 

Everywhere! 



Romer’s Tree Frogs 

Endemic to Hong Kong  
Competition with Greenhouse 
Frogs? 

Diet analysis 





 







Survey techniques for 
amphibians and reptiles 



Heyer, W.R., Donnelly, M.A., McDiarmid, R.W., Hayek, L.C., & Foster, M.S. 1994. Measuring and 
monitoring biological diversity: standard methods for amphibians. Smithsonian Institute Press, 
Washington, D.C. 
 

Amphibians 



Automated audio recorder 

 



Heyer, W.R., Donnelly, M.A., McDiarmid, R.W., Hayek, L.C., & Foster, M.S. 1994. Measuring and 
monitoring biological diversity: standard methods for amphibians. Smithsonian Institute Press, 
Washington, D.C. 
 

Reptiles 



Survey techniques 



Survey techniques 

• Transect survey/active searching 

 

– Searching suitable microhabitat 

 

– Fixed length or time 

 

– Seen and heard 

 



Survey techniques 

• Coverboard, artificial refugia 

• Plywood 0.66m x 0.66m  

• Mimic a fallen log  

 



Survey techniques 

• Pitfall trap with drift fence 



Survey techniques 

• No single method is effective to get all species 
in a community 

 

   Coverboards Pitfall traps Transect surveys ANOVA 

Mean person-hours  

spent each site (hours) 
14.25 ± 0.25 24.17 ± 2.10 11.12 ± 0.76 n.a. 

Amphibian captures (captures/ 

person-hour) 
0.03 ± 0.02 0.20 ± 0.05 0.25 ± 0.11 

F2,21=3.114,  

p = 0.065 

Reptile captures  

(captures/ person-hour)* 
0.15 ± 0.05 1.65 ± 0.38 0.94 ± 0.41 

F2,21=14.085,  

p < 0.001 



Survey techniques 

• Amphibian 



Survey techniques 

• Reptiles 



Survey techniques 





Survey techniques 

• Relative abundance vs population estimation 

– Capture rate affected by detection probability 

– Detection probability affected by 

• Species 

• Seasonality  

• Time of the day 

• Habitat structure 

• Weather condition 

• Observers 



Survey techniques 

• Mark-recapture to estimate population size 
– Toe-clipping 

 
– Shell-notching 

 
– Passive integrated transponder tags 

 
– Visible implant tags 

 
– Pattern mapping 

 
– Branding 



Summary 

Religious release poses negative impacts to local 
ecosystems 

 

Management of exotic species require scientific 
evidence, and consider social factors  

 

We understand little about the impacts of exotic 
species 
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