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ARTICLES

Dogs detect elusive wildlife better than 
other methods

SIT! DOWN! COME! STAY! These four words comprise the 
vocabulary of every “good dog.” Some special dogs, however, 
have added “fi nd it” to their vocabulary, with benefi cial outcomes 
for wildlife conservation, particularly of elusive carnivores such 
as grizzly bears (Ursus arctos), black bears (Ursus americanus), 
wolves (Canis lupus), and fi shers (Martes pennanti). Controlled 
behavioral tests indicate that domestic dogs (Canis familiaris) 
can distinguish the odors of diff erent species of animals, males 
or females of a species, and even diff erent individuals within a 
species (Smith et al. 2001). Additionally, trained dogs can detect 
taxonomically diverse species simultaneously (Long et al. 2007b). 
With the DNA extracted from scat, scientists can identify not only 
species and sex but also population size, home range, paternity, 
and kinship (Socie 2007).

Investigators and handlers choose dogs for their strong object 
orientation, high play drive, and willingness to strive for a reward 
(Wasser et al. 2004). In addition to honing dogs’ scent-detection 
skills, handlers trained them not to chase wildlife (Wasser et al. 
2004) (see Banks and Bryant 2007, abstracted on page 19, for 
the eff ects of dog walking on native birds). Dogs perfect for scat 
detection may be considered “crazy” with their off -the-charts 
energy, drive, and object obsession, but these traits are neces-
sary for a scat-detection dog’s work (Socie 2007). One German 
shepherd recovered 435 (presumed) kit fox (Vulpes macrotis) scats 
along 87 miles (140 km) of transects in the Carrizo Plain Natural 
Area, California, in 16 days. Investigators were able to isolate DNA 
from 329 of the samples. Mitochondrial DNA tests developed in 
the National Zoological Park’s Molecular Genetics Laboratory 
in Washington, D.C., revealed that all 329 scats were indeed from 
kit foxes (Paxinos et al. 1997). Thus, this dog was 100% accurate in 
identifying kit fox scats, even in the presence of scat from coyote 
(Canis latrans), skunk (Mephitis mephitis), and badger (Taxidea 
taxus) (Wasser et al. 2004). Smith et al. (2001) describe another 
detection dog—originally trained to fi nd grizzly bear scat but 
moved to a program to detect scat from kit fox—who could detect 
kit fox scat at four times the rate of trained (human) observers. 
The impressive scent discrimination of canines, coupled with the 
treasure trove of genetic, physiologic, and dietary information 
contained within scat, makes this method worth considering, 

particularly for confi rming the presence of a species or collecting 
fecal DNA and hormone information.

Because this method requires virtually no setup, it is “ideal for 
population monitoring on an annual basis as well as for cross-
sectional monitoring of wildlife over large, new areas” (Wasser et 
al. 2004). Additionally, it does not require the use of attractants, 
allowing sampling to occur quickly and effi  ciently across an entire 
region and potentially minimizing sampling biases. However, if de-
tecting actual animals is important for a study, detection dogs are 
not used for doing so. As stated in Long et al. (2007a), “the ability 
of dogs to detect scat long after deposition may confound compar-
isons between dogs and other methods, such as remote cameras, 
which detect species presence at the actual time of the survey.”

Another consideration for using scat-detection teams—consisting 
of dog, handler, and orienteer—is cost. Long et al. (2007a) esti-
mate that using a leased detection dog requires approximately 
1.5 times more funding ($316 per site) than camera-based surveys 
($214 per site) (see Fiehler et al. 2007, abstracted on page 20, for 
information about “security boxes” for remote cameras) and 
twice the funding necessary for hair snare surveys ($153 per site). 
When comparing costs, however, investigators should factor in 
the relative eff ectiveness of each method. For many applications 
(e.g., surveys for endangered species), researchers require a high 
probability of detecting the target species, and detection dog 
teams have superior results as compared with remote cameras 
and hair snares. In a study that covered the entire state of Ver-
mont and a small portion of adjoining New York, scat-detection 
teams found scat from all three target species (i.e., black bears, 
fi shers, and bobcats [Lynx rufus]) at a rate of 3.5 times that of re-
mote cameras alone; hair snares recorded neither fi shers nor bob-
cats. According to Long et al. (2007a), “detection dog teams were 
also responsible for the majority of unique detections of all three 
species, yielding the only detections of bears at 65.3% of sites, 
fi shers at 74.5% of sites, and bobcats at 78.6% of sites.” As pointed 
out by MacKenzie et al. (2002), “low probabilities of detection 
decrease the accuracy and precision of occupancy estimates.” 
Hence, detection dogs are clearly the more cost-eff ective method 
if potential users account for the eff ort necessary to achieve a 
relatively high probability of detection (Long et al. 2007a).

References

Long, R. A., T. M. Donovan, P. MacKay, W. J. Zielinski, and J. S. Buzas. 
2007a. Effectiveness of scat detection dogs for detecting forest 
carnivores. The Journal of Wildlife Management 71(6):2007–2017.

14



Long, R. A., P. MacKay, W. J. Zielinski, and J. S. Buzas. 2007b. Comparing 
scat detection dogs, cameras, and hair snares for surveying carnivores. 
The Journal of Wildlife Management 71(6):2018–2025.

MacKenzie, D. I., J. D. Nichols, G. B. Lachman, S. Droege, J. A. Royle, and 
C. A. Langtimm. 2002. Estimating site occupancy rates when detection 
probabilities are less than one. Ecology 83:2248–2255.

Paxinos, E., C. McIntosh, K. Ralls, and R. Fleischer. 1997. A noninvasive 
method for distinguishing among candid species: Amplifi cation and 
enzyme restriction of DNA from dung. Molecular Ecology 6:483–486.

Smith, D. A., K. Ralls, B. Davenport, B. Adams, and J. E. Maldonado. 2001. 
Canine assistants for conservation. Science 291 (5503):435.

Socie, K. 2007. Sniffi n’ out scat for conservation: Uncommon westerners. 
High Country News 39(21):9. 

Wasser, S. K., B. Davenport, E. R. Ramage, K. E. Hunt, M. Parker, C. Clarke, 
and G. Stenhouse. 2004. Scat detection dogs in wildlife research and 
management: Application to grizzly and black bears in Yellowhead 
ecosystem, Alberta, Canada. Canadian Journal of Zoology 82:475–492.

—Katie KellerLynn



Spent lead ammunition poisons 
California condors

“IT’S THE RIGHT THING TO DO,” states Cade (2007), who 
advocates using nontoxic ammunition such as copper bullets (vs. 
traditional lead shotgun pellets and bullets) in hunting to reduce 
the frequency of sickened or killed California condor (Gymno-
gyps californianus). Lead poisoning from spent ammunition in the 
carcasses and gut piles that condors eat causes the birds’ crops to 
become paralyzed (crop stasis), resulting in starvation and death. 
Cade’s summary of scientifi c data supports the conclusion that 
exposure to lead poisoning causes fatalities and physiological 
malfunctions, which at current levels of exposure will prevent 
the reintroduced condors from developing self-sustainable 
populations at least in Arizona, and possibly in California. Cade 
(The Peregrine Fund, Boise, Idaho) focuses on Arizona “where 
ammunition lead is the principal cause of deaths that limit the 
population growth of reintroduced condors” (Wood et al. 2007). 
Because condors do not breed until they are eight years old 
and then succeed in fl edging only one young every two to three 
years, natural maintenance of the population is precarious. Lead 
poisoning, which results in the birds not living long enough to 
begin breeding, makes population maintenance impossible. Other 
potential sources of lead poisoning are items in waste dumps and 
landfi lls, contaminated ground around lead mines and smelters, 
contaminated water, atmospheric deposition, and contaminated 

sewage sludge used as fertilizer (Fry 2003; Johnson et al. 2007); 
however, to date, the only identifi ed source of lead in exposed 
condors in California and Arizona is spent ammunition (Pattee et 
al. 2006). Hence, Cade (2007) suggests changing human behavior 
through either volunteer action or legislative or regulatory relief. 
As with the ban of DDT in the late 1960s and early 1970s, “most 
people familiar with the issue of lead poisoning from spent am-
munition now agree that it is only a matter of time until the use of 
nontoxic ammunition will become mandatory” (Cade 2007).

As of 6 October 2007, the Arizona Game and Fish Department 
was promoting a voluntary non-lead ammunition program 
(http://www.azgfd.gov/h_f/highlights/HuntingHighlightsOct2007.
html [accessed 18 March 2008]). As of 1 July 2008, the California 
Department of Fish and Game will require hunters to “get the 
lead out” by retrieving all killed animals, disposing of carcasses 
or gut piles, removing bullets and the surrounding impacted fl esh 
when leaving carcasses or gut piles in the fi eld, or using lead-free 
ammunition (http://www.dfg.ca.gov/wildlife/hunting/condor/ 
[accessed 18 March 2008]).
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