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• Increase and diffuse knowledge among people

(1846)

• > 20 years collaborating in development projects



Strategic Focus on Biodiversity

• Smithsonian Conservation 
Biology Institute

“Integrate development
priorities with conservation
needs”



Gross Domestic Product (GDP) in Billions USD

Importance of Economic Development
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• Framework

• Project cycle

• Mitigation hierarchy

• BMAP (standard monitoring)

• Examples

1. Biorestauration

2. Soil + waste management

3. Access to construction ponds

4. Seismic operations

5. Marine terminal design

6. Linear infrastructure
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Tool to determine changes over time

• Current status of resource

• Desired future condition

• Determine cause and effect

• Evaluate management objetives

• Understand impacts

• From photo to movie

Biodiversity Monitoring and Assessment Program

(BMAP)
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What to Monitor?



 Use (ESIA, BAP, BMAP)

 Legacy of information (1, 5, 10, 20, more? yrs)

 BD baseline (solid)

 Priority BD values (knowledge)

 Scale of the impact (spatial/temporal)

 Available budget (t $) 

 Collaborators (competent)

Criteria for Determining What to Monitor



 Species

 Endangered (UICN CR, EN, VU)

 Endemic

 With restricted distributions

 Commercial

 With cultural values

 Importance for local communties

 Habitats

 Unique

 With high biodiversity or unique spp

 Pristine (native spp interactions + ecological functions) 

 Breeding grounds (e.g. fishes)

Priority Biodiversity Values



 Local abundance

 Habitat representation

 Effectiveness in impact identification

 Specialists availability

 Accessibility, security and logistics issues

Additional Criteria for Selection



1. Bio-restauration



14 Ecological Landscape Units

(408 km)

Wetlands Interandean valleys

Dry forest

Grasslands

Desert 

Pacífic coast

Montane Forest

(3000 m)

Habitats





What is the state of recovery of the 

vegetation in high Andean grasslands? 

Question

Implementation

Monitoring

Adjust

Question

Design

Evaluation
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 Vegetation restoration worked in several ELUs

 Investments in areas that need it

Management



2. Soil and Waste Management 







What is the distribution of an

invasive ant in an oil field? 

Question

Implementation

Monitoring

Adjust

Question

Design

Evaluation



40

26

19



• The probability of 

establishment 

depends on # of 

drilling events
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 Operations have dispersed the colonies

 Mitigation: management plan to minimize 

dispersion (e.g. power wash equipment)

Management



What is the visitation pattern of elephants to 

human living areas? 

Question

Implementation

Monitoring

Adjust

Question

Design

Evaluation











 Waste attracts bulls 

 Mitigation: waste in containers (no access)

 Awareness campaign

Management



3. Access to Construction 

Ponds 







Why are there hundreds of tadpoles

at the construction site? 

Question

Implementation

Monitoring

Adjust

Question

Design

Evaluation









 Population of endangered spp in good condition

 Nets around construction ponds eliminate 

access

Management



4. Seismic Exploration

Geophones

Explosive charges

Recordings and 

measurement

Shock wavesReflected waves Reflected waves

Natural gas



Peru
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Colombia

Bolivia

Data: PeruPetro,
Biodiversitymapping.org/IUCN









Does seismic exploration impact 

wildlife? 

Question

Implementation

Monitoring

Adjust

Question

Design

Evaluation







Disturbance Period

rs = -0.304



Brazilian tapir

Giant anteaterGiant armadillo

Short-eared dog Bush dog Jaguarundi



Margay

Puma

White-lipped Peccary

Jaguar



 Managers have confirmation that their 

seismic environmental policies are effective

 “In-land Off-shore” model, lines 1m wide, 

workers only in camps

Management



5. Marine Terminal Design



Santa Barbara, CA

Dubai

Boredandawake.com



Gorgon LNG, W Australia

Samcheok LNG, Korea



Question

How can a marine terminal be designed 

and managed to benefit wildlife?

Implementation

Monitoring

Adjust

Question

Design

Evaluation
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Giant blenny, Scartichthys gigas



Peruvian booby
Sula variegata

(LC)

Inca tern
Larosterna inca

(NT)

Neotropical cormorant
Phalacrocorax brasilianus

(LC)

Guanay cormorant
P. bougainvillii

(NT)



Protocolo de Aves Marinas 



Protocolo de Aves Marinas 







Humboldt penguin (Spheniscus humboldti)
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 Well designed infrastructure can have less

impact on wildlife

 Marine infrastructure provides important

habitat for wildlife

Management



6. Linear Infrastructure
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Are canopy bridges 

an effective method 

to mitigate linear 

infrastructure-induced 

forest fragmentation?

Question

Implementation

Monitoring

Adjust

Question

Design

Evaluation
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 Canopy bridges mitigate fragmentation

 Early planning keeps costs low

Management



• By investing in BD, managers:  

• Use restoration information to invest in areas 

that need it (bio-restoration)

• Know operations have dispersed ant colonies 

(soil management)

• Implement waste management awareness 

campaign to reduce elephant visitation (waste 

management)

• Place nets around construction ponds to 

eliminate access to toads (access to ponds)

Conclusions I



• By investing in BD, managers:  

• Know that their seismic environmental policies

are effective (seismic operations)

• Know that marine terminals provide habitat for 

endangered species (marine terminal design)

• Know that canopy bridges mitigate forest 

fragmentation (linear infrastructure)

Conclusions II



Huntelya sp. Photo M. Tweddle

Working together for the study and 
sustainable use of biodiversity...


