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Super Sniffers

• 220 million olfaction 

receptor cells

• 60% of brain devoted 

to olfaction

• detect compounds 

down to 3 ppb



Photo courtesy of Northwest Detection Dogs

Photos courtesy of Mark Johnstad
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History of dogs

• extensive

• dates back to 1890’s 

in New Zealand

• locating kiwi and 

kakapo so they could 

be moved to predator-

free islands
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1930’s to 1990’s

censuses & 
brood counts

nests

re-locating 
marked animals 

banding & 
tagging

laboratory & 
museum specimens

cougars, brown 
tree snakes, & box 

turtles
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Modification in use

• type of dog & training 

• toy-obsessed dogs 
trained to detect a target 
that is inherently 
meaningless to them
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Why scat?

• Presence/absence
• Habitat use

• Diet
• Relative abundance

• Hormone profiles
• DNA

• Demography
- Sex ratio
- Kinship

• Parasites & disease
• Home range



To apply the 

extraordinary 

detection capabilities 

of canines to further 

conservation 

worldwide
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Ideal candidates







We select for:
• high play drive and focus

• nerve strength
• search drive

• desire to work with handler

Photo by Julie Larsen Maher © WCS
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Powerful Survey Tool

• effectively locate target 

species and/or their sign

• allow sufficient data 

• successful on even 

difficult to monitor species

Photo by Julie Larsen Maher © WCS



Increase sample number for any analysis



16Benefits

• Work in complex, varied habitats - covering large area

• Detect and discriminate single or multiple species at once

• Find needed data in one visit

• Find real landscape use patterns - no baiting/luring off-track

• Huge public appeal!







Wind direction







Photo by C. Tschanen



Photos courtesy of NCZ & WCS
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In the San Joaquin Valley...

• occurrence and distribution

• relative abundance

• habitat use

• animal movement

• sex ratio

• latrine use

• abundance

• monitoring

Dogs & Kit Foxes: 

Photo by M. Westphal



• over 1,500 fresh scats found for DNA analysis

Photo by P. Kelly



Kit fox scat

• 4x as many scats as human searcher



39Partnerships



40Ciervo-Panoche Natural Area 

• BLM, Hollister Field 

Office & Smithsonian 

Conservation Biology 

Institute

• 2009 - present

• distribution and 

population connectivity

Photo by M. Westphal



41Ciervo-Panoche Natural Area 

• 600 scats collected 

• 93 individuals identified

Photo by M. Westphal



42Ciervo-Panoche Natural Area 

• examining genetic diversity 

and signatures of structuring

• inform management of 

current distribution and 

important pieces of land to 

connect

Courtesy of  M. Westphal & T. Wilbert



43Ciervo-Panoche Natural Area 

• dog data = proof that species is present

• continue surveys and identify new, 

additional habitat that should be preserved
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Ciervo-Panoche Natural Area 

Photo by
M. Westphal

• With dog data. BLM has been able to leverage over 

2.5 million dollars to purchase land for permanent 

protection in this area 



45Topaz Solar Farms

• Althouse & Meade, 

Inc. & Smithsonian 

Conservation Biology 

Institute

• 2009 – present

• one of the world’s 

largest solar farms

Topaz Solar Farms Lokern  

Carrizo 
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Detection dog monitoring

• document numbers, 

distribution, and genetic 

characteristics

• collect baseline data for 

comparison to data during 

and after construction

Photo by B. Moose 
Peterson



47Transects surveyed

• ~108 km of transect

• additional surveys on 

nearby private lands

Courtesy of A&M, Inc.



48Scats located by dogs

• over 800 fresh scats 

collected for DNA analysis

• geo-referenced location of 

1,100 older scats

• characterized recent use 

of the study area



49Pre-construction results... 

• used similar areas from 

year to year

• did not use all areas of 

the site, allowing panel 

placement that minimizes 

impacts

• presence confirmed on 

additional parcels, both 

are suitable for mitigation 

efforts

Courtesy of A&M, Inc.



50In progress...

• dog surveys / scat 

collection scheduled 

2014 - 2019

• continue to track kit 

fox numbers after 

construction



51Balance species & land uses 

Photo by M. Westphal

Photo by  J.Murdoch







Add snail photo















www.WD4C.org


