




 

monitoring many species, including river otters, and accounting for detection probability will 

improve estimation of occupancy. Furthermore, understanding the ecological factors and the 

scale important to river otter occurrence will be useful in identifying areas for restoration and 

management efforts. 
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Study Area 

We conducted river otter sign surveys across the eastern third of Kansas (approx. 54,000 

km2) from the Missouri border running west to approximately Manhattan, KS (96.6°W), and 

between the borders with Nebraska and Oklahoma (Appendix A.1). The study area ranged in 

elevation from 204 m to 510 m and consisted of 5 Level III ecoregion classifications (Omernik 

1987), including the Central Irregular Plains in the east, Flint Hills in the west, and Western Corn 

Belt Plains in the north. The area is predomin







We then used a multi-method model to analyze the detection probabilities for the 2 sign 

types (scat and tracks). Multi-method models allow detection probabilities to vary for different 

methods of observation (i.e., sign type) and estimate an additional parameter, �� (the probability 

that an individual is available for detection at the site, given it is present; Nichols et al. 2008). 
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probability. Our overall detection probability was 0.337 for a 400-m survey; meaning that when 

the species was present it was detected about a third of the time. Two primary sources of bias in 

detection of animals or their sign are perception bias and availability bias (Alpízar-Jara and 

Pollock 1996). Perception bias occurs when the observer(s) fail to detect the animal or sign 

during a survey, whereas availability bias happens when the observer cannot see the object, such 

as in cases where it hidden (Alpízar-Jara and Pollock 1996, Anderson 2001, Martin 2007). Our 

results indicated the presence of both perception bias caused by observer differences and 

availability bias due to substrate type, sign type, and survey length, which influenced the 

probability of detecting river otters during sign surveys. 

Tracks had an overall detection probability that was almost 3 times lower than scat, 

which is cause for concern because track surveys are common for many species. Track surveys 







longer surveys with spatial and/or temporal replication, account for differences in substrate types 

and observers, and record both sign types. Our results may be used to help improve sign survey 

methodologies and to develop a standardized river otter survey protocol. A standardized protocol 

would allow for easier comparison of sign survey results and improve our understanding of the 

species occupancy rates and habitat associations at larger scales. Furthermore, our results could 























 



 

Figure 2.2.  The probability of detecting river otter scat and tracks varying by substrate type per 

400-m survey conducted in eastern Kansas, USA, 2008-2009. No tracks were found in snow. 

Error bars represent one standard error.  
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Figure 2.3.  



 
 





Introduction 

The North American river otter (Lontra canadensis) historically occupied most of North 

America (Toweill and Tabor 1982), but by the early 1900’s, overharvest, habitat loss, and water 

pollution reduced river otter populations to less than 33% of their historic range in the 

contiguous 48 states (Nilsson and Vaughn 1978, Toweill and Tabor 1982, Larivière and Walton 

1998). Concerns about population declines and extirpation of a species with ecological, 

economic, cultural, and aesthetic importance led many management agencies, including those in 

the Midwest, to initiate restoration programs in the 1980’s (Raesly 2001). Over the past 30 years, 

>800 otters from several regions have been released into Missouri, 159 in Nebraska, 14 in 

Oklahoma, and 17 in Kansas (Fleharty 1995, Shackelford and Whitaker 1997, Gallagher 1999, 

Bischof 2003). Reintroductions, immigration from neighboring areas, habitat improvement, and 

stringent harvest regulations are credited with the reestablishment of the species to 90% of their 

historic range in the U.S., making for one of the most successful carnivore reintroductions in 

history (Raesly 2001, Melquist et







densities has been shown to have a negative relationship with otter presence at regional and 

national spatial scales (Robitaille and Laurence 2002). Therefore, river otter distribution may be 

affected by land use and human disturbance at larger, landscape scales. 

A primary objective of this study was to determine the factors affecting river otter 

distribution in eastern Kansas at 2 spatial scales, a local scale 
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surveys to determine the detection probability (MacKenzie et al. 2006). Personnel conducting 

sign surveys were trained in sign identification for 1 day in the field before conducting surveys 

and only surveys conducted by experienced observers (surveyed 49-81 sites) were used for this 

analysis (see Chapter 2). Furthermore, only sign that observers recorded as being 75-100% 

certain otter sign was included in this











associated with latrine activity of the European otter (White et al. 2003). Furthermore, Bas et al. 

(1984) found that grazed land had fewer latrine sites for European otters which supports our 

conclusion that grasslands were associated with low river occupancy.  

Lower stream density, fewer waterbodies, and reduced shoreline diversity at the 
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Table 3.3.  Set of candidate models considered to explain the probability of river otter 

occupancy (�%) and detection probability (p) at sites surveyed in eastern Kansas, USA, 2008 to 

2009.  

 Model structure* No. 
Model name 







 
Figure 3.2.  The probability of site occupancy stratified by the 7 otter units as estimated from 



 
Figure 3.3.  Relationships between the probability of river otter occupancy and the proportion of 

local-scale cropland, grassland, and woodland cover types as derived from the best fit model, 

eastern Kansas, USA, 2008-2009.  
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Figure 3.4.  Relationshia6004.1en probability of river otter occupancy and the z-transformed 

shoreline diversity (km/km2), stream density (km/km2), and waterbody density (count/km2) as 

derived from the best fit model, eastern Kansas, USA, 2008-2009.   



 

 Figure 3.5.  The probability of river otter occupancy pancty of rives survey by wacupbody size as 











Site ID 
 

Easting Northing Waterbody name 
Stream 
order Public 

Survey 
length 
(m) 

Date(s) 
surveyed Otter sign 

D-55A 852700 4287157 Hillsdale L. R Yes 3600 
2400 

3/15/2008 
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Appendix B - Encounter histories 

Table B.1.  All encounter histories for both sign types broken into 3-9 400-m surveys conducted 

per site (1,200-3,600 m) as collected during river otter sign surveys in eastern Kansas, USA, 

2008-2009. Sites in gray were used to compare observers but not used in the habitat analysis. A 

“0” indicates no detection, “1” i











Survey Number 
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Survey Number 
Site ID 1 2 3 4 5 6 7 8 9 Date Observer 
S-3F 0 0 0 0 0 0 0 0 0 3/10/2008 MJ 
S-5A S ST ST 0 ST S 0 0 0 2/28/2008 MJ 
S-5A T ST ST . . . . . . 3/16/2008 MS 
S-6C 0 0 0 0 . . . . . 2/6/2009 KB 
S-6C T T ST 0 . . . . . 4/5/2009 KB 
V-10A 0 0 0 0 0 0 . 0 


