
Mission: to prevent extinctions by 
removing invasive species from islands 



Less than 5% of land mass 

80% of extinctions since 1500 

40% of endangered species 
 40% of IUCN critically  

endangered species 





 

 

Predation 

Competition 

Disrupt  
ecological  

function 



Direct: 

Predation- Galapagos Tortoise (Galapagos Conservancy) and 
Laysan Albatross 

 
 

Indirect: 

Spread of diseases- dogs transmitted canine distemper to 
Catalina island fox 

Habitat destruction- on Socorro Island erosion from sheep 
overgrazing causes coral loss due to siltation 

Disrupt functional roles- fox in the Aleutian Islands 

 
 
 

How do invasives impact island species? 





Direct: 

Predation-  
Grazing- Palm Forests  - Hawaii (USFWS) and Rapa Nui (Hunt 

2006) 
 

Indirect: 

Spread of diseases- dogs transmitted canine distemper to 
Catalina island fox 

Habitat destruction- on Socorro Island erosion from sheep 
overgrazing causes coral loss due to siltation 

Disrupt functional roles- fox in the Aleutian Islands 

 
 
 

1930 sheep (80 years) 2000 no sheep 

(50 years) 

How do invasives impact island species? 

http://memory.hawaii.edu/object/Pritchardia_glabrata_feature.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=3rJAu5AvzmvBTM&tbnid=of1PoDvmepGuKM:&ved=0CAUQjRw&url=http://www.vendio.com/stores/polynesian_produce_stand/item/yard-garden-outdoor-living-pla/dwarf-fiji-fan-palm-pritchardi/lid%3D24700946&ei=6jH4U76sJojr8AXo7YGoBQ&bvm=bv.73612305,d.dGc&psig=AFQjCNGoVuUAlGP6sC0fGsECuWaSg5-gEQ&ust=1408860951431524
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=N4xjzqOIvwtJwM&tbnid=RH4MM2LOlNu_WM:&ved=0CAUQjRw&url=http://en.wikipedia.org/wiki/Hawaiian_Islands&ei=LjL4U-aLJNGB8gWDwoDQDg&bvm=bv.73612305,d.dGc&psig=AFQjCNFkGeBZFcwoXoOqI2OS314ZoZMZtg&ust=1408861085676534


Direct: 

Predation- rats & cats 

Grazing- sheep on San Miguel Island 
 

Indirect: 

Spread of diseases- dogs transmitted canine distemper to 
Catalina island fox 

Ecosystem Processes- landslides on Santa Cruz 
 
 

Subsidize or Control predators (Kurle et al. 2008) 

 
 
 

How do invasives impact island species? 

Seabirds  No Seabirds No rats Rats 



Terrestrial Plants 
(Empetrum Shrub) 

Terrestrial Plants 
(Elymus Grass) 

Marine 
Productivity 

Seabirds 

Nutrients from 
Guano 

Herbivores 
(Slugs) 

Predators 
(Land birds, Spiders) 

Introduced foxes 
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Removed from 

500,000 ha 

40 islands 

Introduced foxes 



 

Predation 

Competition 

Disrupt  
ecological  

function Protect Threatened 
Species 

One of the most 
effective ways to: 

 



http://tib.islandconservation.org 

 



Rattus rattus 

Introduced Rodents: A Conservation Problem 
(Atkinson 1985) 

Rattus norvegicus Rattus exulans Mus musculus 

>80% 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=2kWVpPlPefvOVM&tbnid=tAMaziURKL-iYM:&ved=0CAUQjRw&url=http://pvs.kcc.hawaii.edu/ike/kalai_waa/kane_search_voyaging_canoe.html&ei=Q3n2U9_PMdHg8AWVioLoBg&bvm=bv.73373277,d.dGc&psig=AFQjCNETeMJV2QI7Q4UuCK7ouJriBLBcaw&ust=1408748215693546




Global Rodent Eradications  

~500 Successful 
Source: Database of Island Invasive Species Eradications (DIISE), 2014 

Success Rate:  ~90% Rattus ;  ~74% Mus 
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Rodent Eradications  
Average: 141 ha 

Rodent Eradications 
Reported in Italy 

Successful and In Progress Rodent 
Eradications 

 Source: Database of Island Invasive Species Eradications (DIISE), 2014 
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Bait station 

34% 

Hand broadcast 

23% 

Aerial broadcast 

43% 

Rodent Eradication Methods: 

Rodenticides 



0 100 200 300 400 500

2nd Generation

1st Generation

Acute

Sub-Acute

Rodenticide Choice:   Balancing Efficacy vs. Risk 
A Tradeoff 

~72% Brodifacoum 

Benefits > Risks 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=NGAphhc4yVbCiM&tbnid=q2MewgBXap_eaM:&ved=0CAUQjRw&url=http://www.belllabs.com/product_details/sweden-agricultural-contrac-blox&ei=S074U-XdCYnf8AXRwoJY&bvm=bv.73612305,d.dGc&psig=AFQjCNFEhthvcGXUqOFYmqY6Mlt7AtQ0Xw&ust=1408868278329147


©Resource Kit for Rat and Cat Eradications, Pacific Invasives Initiatives, Auckland, New Zealand 



Trials 

Feasibility of 

Eradication 
Environmental 

Compliance 

Detailed 

Planning 

Ecological 

Monitoring 
Implement 

Protecting the 

Investment: 

Biosecurity 



Spripps’s Murrelet 
Synthliboramphus scrippsi 

 
Anacapa Island, California 

American 

Trader 

Trustee 

Council 

90-100% Predation 





Per Annum Increase:  ln Annual Number of Occupied Nests 

y = 0.147x - 292 
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Hawadax (Rat) Island, Alaska 



Weather 
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Timing: Balancing efficacy vs. risk 



Bait Rats 

Non-target Risks 



http://www.google.ca/url?sa=i&source=images&cd=&cad=rja&docid=TzOrFpiTowDetM&tbnid=QAZQHP_4ZtOIMM:&ved=0CAgQjRw4FA&url=http://www.tringa.org/image/1724_Tufted_Puffin_06-25-2011_3&ei=u10NU_nLMIzroATQiYCYCw&psig=AFQjCNHhRV2STmPzrJpHqJeRoCVuMV3xlQ&ust=1393471291847630
http://birds.audubon.org/birds/leachs-storm-petrel


 
 

def. - those two over there. 

 

“In 2012…the Unangan (Aleut) 
community championed and officially 
restored the island’s original Unangan 

name.  Hawadax…” 



Challenges for the Future 
 

• Reliant on application to every 
rodent territory 

• Not Species Specific 
• Humane issues 
• Inhabited islands  
• Perception of poisons 

 



Innovation 

Strategy 
Incremental vs. Transformative 

 
 

• Eliminate Pesticide 
Use or Reduce 
 
 

• Applicable for Large 
Scale 

 
 

• How might we 
catalyze? 
 



Innovations 

 

Crab Deterrents     

 

 

Rattus Specific Toxicant 

(RST) 

 



Genetic Biocontrol of 
Invasive Rodents Program 

Program  
Support 

Other 
Non-Profit  

Partners 

Governmental 
Partners 

Other 
Academic  
Partners 



Mouse Genetics 
that may contribute to conservation 

• SRY – Sex Determining Region in the Y-chromosome 
• T-complex – naturally occurring meiotic drive in Mus 

 

Figures compliments of Dona Kanavy, TAMU 



Mendelian inheritance 

 





• Signed at 2014 Trilateral Meeting 
 

• Seeks to strengthen collaboration between Canada, 
Mexico, and the United States on the conservation 
and restoration of islands 
 

 
 



MEMORANDUM OF 
UNDERSTANDING 

U.S. FISH AND WILDLIFE 
SERVICE 

 
 

“.. jointly promote an integrated and 
coordinated approach to these efforts through 
project implementation, information exchange, 
education and training, coordination, 
inventorying and monitoring, and sharing of 
resources whenever appropriate.” 



Innovation Strategy 

• Identify point of greatest impact 
• Invasive rodents 

 

• Match technology to the need 
• Horizon scanning 

 

• Select investment targets 
• Incremental 

• Transformative 

 

• How might we catalyze? 
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Successful Eradication Attempts Over Time 

Aerial Broadcast

Bait Station

Hand Broadcast

Taylor and Thomas 1993 

Breaksea 
Island, NZ 
170ha 

Broadcast 
Techniques 

Source: Database of Island Invasive Species Eradications (DIISE), 2014 

McFadden 1994 


