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J 
Four survey techniques for detennining relative abundance of river ' 

otters (Lutra canadensis) in east-central Kansas \\ere evaluated. in 

1986. Scent station surveys and sign surveys \'feI:e conducted. on stream 

segments and at bridge sites. Survey indices \'feI:e derived by dividing 

the number of visits by the number of survey-nights, then ItU.l1tiplying 

by 10. The numbers of survey-nights for the stream segnent scent 

station survey, the stream segrpen.t sign survey, the bridge site scent 

station survey, and the bridge site sign survey \'feI:e 200, 100, 200, 

and 100, resPectively. The number of survey-nights for otters was 50% 

of the total. River otter survey indices \'feI:e highest at bridge sites 

with visitation indices of 4.20 and 4.40 for the scent station survey 

and the sign survey, resPectively. There was no significant 

difference (P > 0 . 05) between visitation rates at paired scent 

stations and sign survey areas for river otters. Survey indices for 

raccoons (Procyon lotor) \'feI:e highest in the bridge site surveys and 

the sign surveys. The bridge site sign survey prcx:iuced the highest 
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index of 9.00. Bridge site scent station surveys and stJ:eam segnent 

sign surveys each yielded indices of 7.00. '!here was a significant 

diffenmce (P < 0.05) between visitation rates at paiI:ed scent 

stations and sign sw:vey areas for racCCXlIlS. The bridge site sign 

sw:vey produca:i the highest index (1.50) for mink (Mustela vison), and 

the stJ:eam segnent sign sw:vey produca:i the highest index (1. 70) for 

beaver (castor canadensis). rrhe results of this study indicate that 

bridge crossing sign sw:veys and bridge crossing scent station surveys 

may be effective nethods for deteDni.ni.ng relative abundance of river 

otters and raccoons in eastem Kansas. 
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INIR()I)tCI'IOO' 

'!he northem river otter (Iiltra canadensis) is one of the largest 

members of the family Mustelidae. River otters are, except for sea 

otters (Enhvdra lutris), the IIDSt aquatic nenber of the family. They 

have webbed feet, a streamlined body, and other norphological and 

phYsiological adaptations that nake them well adapted for swi.nming 

under water. River otters are usually found in close association with 

bcxlies of standing or rurming water, and Dnlch of their fcx:x:l is taken 

fran the water (Knudsen and Hale 1968; Iauhachinda 1978). 

'!he river otter was once found throughout IIDSt of North Anerica 

(Figure 1), but at present its range is greatly reduced (Figure 2). 

'!he otter has been oonsiclera:i extirpated fran the state of Kansas 

since the early 1900' s (Bee at ale 1981) • 'Dlis has pranpted the 

Kansas Depart:Irent of Wildlife and Parks to inplEmmt a river otter 

:reintroduction program. Several other states have similar programs in 

progress. A river otter was released 26 May 1983 on the South Fork of 

the Cott.orIwood River in Chase County, Kansas. Since that tine, 18 

additional otters have been released at the site by the Kansas 

Depart:m3nt of Wildlife and Parks in an attanpt to reestablish a viable 

river otter population in the state. Critical to the project was a 

nethcxi of nonitoring the otters ' survival and dispersal and to 

dOCUlll3I1t any reprcrluction. Radio telatetI:y was anployed to nonitor 

the otters during the first two years of the project. Radio 

transmitter failure, shortage of funds, and the desire to continue to 

nomt.or the released otters stiDnllated consideration of nomtoring 

nethcxis other than radio telemetry. 
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Scent station surveys have been utilized to estimate and nonitor 

changes in relative population densities of m:my manmalian species. 

Ckle of the earliest studies using this neth.od was by Cook and Maunton 

(1949) in New York to estimate the relative abundance of foxes. A 

scent post survey technique was used by Vkxxi (1959 ) to d.etennine 

relative abundance of gray and red foxes (U:rocyon ci.nereoarqenteus and 

Vulpes vulpes, respectively) in the southeastern United States. 

Lindzey et ale (1977 ) utilized a scent station survey to estimate 

relative abundance of black bears (Ursus anericanus) in washington. 

Scent stations were used to survey bobcats (Felis rufus) and raccoons 

(Pl:ocyon lotor) in Florida (Connor et ale 1983). 

Ck1e of the nore intensive and large scale studies utilizing scent 

station surveys was initiated in 1972 by the U.S. Fish and Wildlife 

Service (Linhart and KI1c:Jwlton 1975). Scent station lines were 

established tlu:oughout 17 westem states to detennine the relative 

abundance of coyotes (canis latrans). Fifty scent stations at 0.3 mi. 

intervals along a continuous 14. 7 mi. transect carprised one survey 

line. Fach scent station consisted of a 36 in. cli.aneter circle of 

sifted earth or sand with a capsule containing Fatty .Acid Scent 

(F.A.S.) in the center. In 1972, survey lines were checked daily for 

four consecutive days. Visitations, as detennin.ed by tracks within 

the circle, were reco:r:ded for coyotes and other mamnalian species. 

'!he nethcx:i was refined in later years so that one survey line 

consisted of 10 scent stations, and they were checked only once each 

survey pericxi (Roughton and ~ 1982). 
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Hump1u:ey and Zinn (1982) set out "canbination lines" to neasu:r:e 

relative abundance of river otter and mink (Mustela visan) in 

Florida. Transects wen:e established with a line of 10 scent stations 

set out at 60 m inte:rvals. Hawbaker otter and mink lures wen:e used at 

2alternating stations. Each station consisted of one 0.4 m Masonite 

trackboaD:i covered with chalk dust. A small 'WOOden dowel in the 

center of each trackboaD:i was used to retain the lure. Clark (1982 ) 

used. a similar teclmique in his study of river otters in Georgia. He 

set out trackboal:d survey lines along stI:eams using otter lure as an 

attractant. In acktition to the trackboal:d station lines, he set out 

scent station lines utilizing a natural substrate. In a nanner 

similar to Linhart and :KncMlton's (1975) nethod of constructing scent 

stations for coyote surveys, Clark's (1982) stations consisted of a 1 

m di.aneter area of mud or sifted sand. Hawbaker otter lure was placed 

on a stick or tuft of grass in the center of each station. Survey 

lines consisted of 20 stations spaced at 100 m inte:rvals along the 

banks of streams and beaver ponds. Surveys wen:e also conducted at 

bridge crossings using the sand substrate scent stations. Bridge 

crossings wen:e sites where :road. bridges spanned streams. In a Montana 

study, two scent posts per kilareter wen:e placed along eight to 28 km 

lengths of streams (zackheim 1982). His scent posts wen:e placed on 

mud, snCM, or a prepared. ash and chalk dust surface. 

A study in Florida (Robson 1982) utilized another variation of the 

stream bank survey teclmique. Designated stretches of stream banks 

wen:e checked. at standard distance intervals for presence of river 

otter sign. Stream bank surveys for ot'tP.r sign have also been 
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conducted in Pennsylvania (serfass at ale 1986). Other studies on 

surveying or estinating river otter populations include Tabor and 

wright (1977), Knaus at ale (1983), Melquist and Hornocker (1983), and 

Shirley et al. (1988). 

'!he objectives of this study were to evaluate four techniques of 

surveying Kansas' reintrcxiuc:ed river otter population. ']he four 

techniques were to be evaluate:i accoming to sensitivity of the survey 

technique in detecting the otters' presence and tine and effort 

requi.rai to carry out the survey. ']he goal of the study was to 

d.etennine a practical and effective survey technique for nonitoring 

the reintJ::oduc:ed population of river otters. '!he surveys' 

effectiveness in neasuring relative abundance of other furbearer 

species was to be evaluate:i also. 



STUDY AREA
 

'!he study took place in Chase and Lyon counties, Kansas (Figure 

3) • Study area boundaries were detennined f:ran previous radio 

telaretry IlDIli.toring of reintroduced otters (Eccles 1984). '!he study 

area was located at approximately 380 30' N latitude and 96
0 

30' W 

longitude. '!he study area, in the Flint Hills region of Kansas, is 

characterized by rolling hills interspersed with broad, flat stretches 

of bottanland along streams. Much of the area is rangeland daninated 

by tallgrasses such as big bluestem (Andropogon girardii), little 

bluestem (AndropogOll scoparius), indiangrass (Somhastmm nutans), and 

switch.grass (Panicum vil:gatum). '!he bottanland is fame::l with COD'l, 

milo, soybeans, wheat, and alfalfa as major Cl:OJ?6. Dc:minant tree 

species occurring along the drainages include cottonwood (Populus 

deltoides) , sycanore (Platanus occidentalis) , box elder (Acer 

negundo), black willCM (salix nigra), bur 0'3k (Quercus macrocarpa), 

hackben:y (Celtif! occid.entalis), and silver maple (~ paccharinum) . 

'!he Cottonwood River is a thiJ::d~rder tributary, and the South Fork of 

the Cottonwood River is a second.~rder tributary (Horton 1945; 

Strahler 1952). '!he South Fork is a Value Class I stream (KansaS Fish 

and GaIre Carmission 1981). '!he Cotton.wood River is inpJunded upstream 

of the study area by Marion Dam and Reservoir. At conservation flCM, 

the Cotton.wood is characterized by long, slCM-IlOVing stretches of deep 

water interspersed with shallCM riffles. SCt1e p:x:>ls may be five 

maters in depth, although one-two mater depths are probably nore 
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caillon. '!he substrate along the Cottc>mNood. oonsists of stretches of 

haI:dpan clay and li.nestone with occasional gravelly, riffle amas and 

gravel bars. '!he South Fork of the Cottc>mNood. River is similar to the 

Cottom«xxi but on a smaller scale. Riffle areas are m::>t:e pl:eVa1ent on 

the South Fork. Nune:rous springs feed into the South Fork maintaining 

mininal flow even in tines of drought and cxeating pockets of exx>l 

spring water. '!he substrate along the South Fork and the SIIaller 

feeder streams is inCI."eaSingly li.nestone and gravel as one advances 

upstream. carm:m stream fishes include channel catfish (IctallllUS 

puIlctatus), flathead catfish (Pylcxlictis olivaris), black bullhead 

(IctallllUS nelas), carp (Cyprinus carpio), buffalo (Ictiobus spp. ) , 

gar (Iepisosteus spp.) , 1argenDuth bass (Micropterus salnDides), 

crappie (PcIIDxis spp.), and green sunfish (IBpcmis cyanellus) • 

Crayfish (Procambarus spp.) and bullfrogs (RaM catesbeiana) also 

occur and. at:e seasonally important prey species for river otters. 

Fishing and canoeing are popular t:ecxeational activities on the 

South Fork and Cottom«xxi rivers. 'lhese activities at:e pursued mainly 

by area t:esidents, and because the human population density is 

t:elatively low in the area, t:ecxeational use is not oonsidered to be 

heavy. '!he South Fork and the smaller et:eeks in the area can be 

oonsidered t:elatively pristine. 



MEmIn) AND MATERIAIB 

'ThJenty-five bridge sites weI:e randanly selectErl fran 46 bridge 

sites located within the study area. (Figure 4). 'l\«) scent stations 

weI:e constnlcted at each bridge site. One was constnlcted 

approximately 50 m upstream fran the bridge and one approximately 50 m 

downstream fran the bridge. When possible, scent stations weI:e 

constructed on opposite sides of the stream. 

'ThJenty 1.6 kIn stream segnents weI:e selectErl within the study area. 

(Figure 5). 'Ibese segnents weI:e chosen because otters weI:e likely to 

be present (Eccles 1984). Five scent stations weI:e constructed at 0.4 

kIn intervals along each stream segnent. When possible, scent stations 

weI:e constnlcted on alternate sides of the stream. 

A suitable site for a scent station was defined as an area. of at 

least 1 m in di.aneter which had substrate that would allCM tracks of 

any animal walking through that area. to be mconied as i.npressions in 

the substrate. wetting and srooothing of the substrate was sareti.nes 

necesscu:y to provide a suitable track inpression natrix and to 

eliminate any tracks already present. A 10-20 an long, dry stick 

which had been dipped in otter lure (S. S. Hawbaker and Sons, Fort 

IDudon, PA), was set upright in the center of the 1 m diameter circle 

(Figure 6). SCent stations weI:e narked with surveyor's ribbon. that 

was tied to a nearby branch to aid in relocation. 

All scent stations weI:e checked for evidenoe of visitation 

approximately 24 hours after they weI:e constnlcted. Identifiable 

tracks of selectErl species of furbearers weI:e mconied if present 
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Locations of bridge sites within the study area. Dots with lines (perpendicular 
to the stream) through them represent bridge sites surveyed.

Figure 4. 
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Locations of stream segment survey lines.Figure 5. 
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within the 1 m di.aIteter area of the scent station (Figure 7). 

Visitation at either one or both of the scent stations at each bridge 

site was reco:rded as one visit per one scent station-night. '!his 

procedure is similar to that follOlrBi by Clark (1982). 

Sign surveys were conducted in cxmjunction with both stream 

segrrent and bridge site scent station surveys. St:retches of stream 

banks were checkErl for pz:esence or absence of sign (usually tracks). 

In the sign survey done in cxmjunction with the stream segrrent scent 

station survey, the stream bank was checked for sign both 50 m 

upstream and 50 m downstream fran each scent station, excluding the 

1 m dianeter area of the scent station and any area between the scent 

station and the water's edge. Both sides of streams were checked for 

sign when stream width was less than 5 m. 

In the sign survey carried out in cxmjunction with the bridge site 

scent station survey, the stream bank between the upstream and 

downstream scent stations was checked for sign. Both sides of the 

stream were checkErl when possible. 

en the day the scent stations were cxmstructed, all identifiable 

sign in the survey area was reco:rded J:egardless of age. en the 

following day, only sign left wi.thin the previous 24 hours was noted. 

Sign survey area visitation was represented by data collected the 

second day. 

Tv.u replicates of the stream segm:mt surveys were c::x::IIpleted. The 

first replicate occur.z:ej between 3 May 1986 and 13 5eptanber 1986 with 

17 of 20 segrrents surveyed in May and June. '!he second replicate 
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occurred between 19 July 1986 and 1 Novanber 1986 with 13 of 20 

segmants surveyed in August (Table 1). 

Four replicates of the bridge site surveys wem c:::arpleted. The 

first replicate occurred between 22 March 1986 and 2 August 1986 with 

20 of 25 sites surveyed in March and April. 'B1e second replicate 

occurred between 4 July 1986 and 6 5eptanber 1986 with 20 of 25 sites 

surveyed in July and August. 'B1e thini replicate occurred between 6 

5eptanber 1986 and 18 september 1986. 'B1e fourth replicate occurred 

between 13 september 1986 and 20 5eptanber 1986 (Table 1). All bridge 

site survey data wem pcx>led as \'\JSI:e all stI:eam segmant su:tVey data. 

Mean visitation rates per scent station and sign survey area. \'\JSI:e 

canpared anong stI:eam segnents using analysis of variance. The 

relationship between scent station visitation and sign su:tVey area. 

visitation was tested using the chi-square test on visitation rates 

for paired scent stations and sign survey areas. Survey indices \'\JSI:e 

derived by dividing the number of visits by the number of survey

nights, then multiplying by 10 [(number of visits/number of survey

nights)x10]. 'Ibis nethod was used to calculate visitation indices for 

reference data so direct ccmparisons be'tween the results of this study 

and the results of other studies \'\JSI:e possible. These calculated 

indices appear in parentheses. 



Table 1.	 Temporal distribution of 1986 survey replicates, number of bridge sites and stream segments
surveyed by month. [Specific time periods of replicates: bridge rep. 1 (22 Mar - 2 Aug), 
bridge rep. 2 (4 Jul - 6 Sep), bridge rep. 3 (6 Sep - 18 Sep), bridge rep. 4 (13 Sep 
20 Sep), segment rep. 1 (3 May - 13 Sep), segment rep. 2 (19 Jul - 1 Nov)]. 

BRIDGE SITES STREAM SEGMENTS 
bridge rep. 1 bridge rep. 2 bridge rep. 3 bridge rep. 4 segment rep. 1 segment rep. 2 

MAR 10 0 0 0 0 0 

APR 10 0 0 0 0 0 

MAY 0 0 0 0 9 0 

JUN 0 0 0 0 8 0 

JUL 2 12 0 0 1 4 

AUG 3 8 0 0 0 13 

SEP 0 5 25 25 2 1 

OCT 0 0 0 0 0 0 

NOV 0 0 0 0 0 2 

.... 

...:J 



RESULTS AND DISCUSSlOO 

River Otters 

Survey data collected on river otters fran 22 March. 1986 to 13 

July 1986 were considered invalid due to initial difficulty with 

identifying river otter tracks. For this:reason, only data fran 

bridge site survey replicates 3 and 4 and stI:eam segnent survey 

replicate 2 were evaluated for otters. 

Survey indices for river otters were highest at bridge sites with 

indices of 4.20 and 4.40 for the scent station survey and the sign 

survey, respectively (Tables 2 and 3). StI:eam segnent indices were 

0.80 for the scent station survey and 0 . 90 for the sign survey. 

Otters visited the sign survey areas each tine otters were I:eCOmej at 

the corresponding scent stations and only one visitation occun:ed at a 

sign survey area without a corresponding visit to the scent station in 

either the stl:eam segnent survey and the bridge site survey. 'nlis 

suggests that otters were attracted to the scent stations. For the 

duration of the study, when otters were detected by the sign survey 

(31 visits), they visited the scent station at that sign survey area 

29 of 31 tines. 

Clark (1982) ccmpared the results of his bridge crossing survey 

with the results of his stream segnent survey and decidej to use the 

bridge crossing survey for the .remainder of his study. He also 

canpared scent stations with a sifted sand substrate to scent stations 

utilizing a Masonite track:board coated with blue marking chalk dust. 
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Table 2. NlmIber of visits per nmnber of scent station-nights and 
calculated sm.vey indices. 

Stream Survey Bridge SUrvey 
5egmants Index Sites Index 

Otter 8/100 0.80 21/50 4.20 

Raccoon 101/200 5.05 70/100 7.00 

Mink 4/200 0.20 5/100 0.50 

Beaver 1/200 0.05 1/100 0.10 

Table 3. NlmIber of visits per nmnber of sign survey-nights and 
calculated sm.vey indices. 

Stream SUrvey Bridge SUrvey 
5egmants Index Sites Index 

Otter 9/100 0.90 22/50 4.40 

Raccoon 140/200 7.00 90/100 9.00 

Mink 7/200 0.35 15/100 1.50 

Beaver 34/200 1.70 8/100 0.80 
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Ilhese two substrates yielded visitation rates of 17 visits per 193 

station-nights (index = 0.88) and two visits per 282 station-nights 

(index = 0.07), respectively, prcmpting him to use the sand substrate 

for the ranainder of his study and to :reccmrend it as the preferre::i 

track reconiing m:dium. 

Masonite trackboaI:ds -were used by Hl.mphrey and Zinn (1982) in a 

Florida study to su:r:vey river otters and Everglades mink. Ilhey found 

the trackboards to be appropriate because natural or sand substrate 

stations would have been difficult to cxmstruct and maintain in their 

frequently-floodErl study area. 

By utilizing in this study the natural substrate as the track 

reconiing m:dium, the p:::>ssibility of the animal avoiding or being 

attracted to the scent station because of an unnatural appearing 

substrate was negated. Also the anount of material one needed to 

carry f::ran station to station was greatly minimized. Ckle problem 

resulted f::ran the variability in st:r::eamside substrate. At areas where 

l:OCk or gravel was prevalent, it was sareti.nes necessary to prepare a 

muddy area by bringing in dirt and wetting it. 

Humphrey and Zinn (1982) also found seasonal variation in river 

otter visitation rates with highest rates occurring during autumn and 

lowest rates during spring. In a study done along the Texas Coast, 

Fay (1984) found otter sign at a high percentage of 64 stations during 

winter and a low percentage during smmer. 

Because IlDst data on otters -were oollected during the su:rmer in 

this study, no seasonal canparisons -were possible. 'Dle surveys oould 



21 

not be done during the winter by utilizing the natural IID.ld track 

natrix because of the high probability that the IID.ld would be f:rozen. 

A scent station survey of otters in Montana (zackheim 1982) 

utilized a variety of substrates (1ID.ld, SIlCM, and a pxepared ash and 

chalk dust natrix) and yielded three visits per 248 scent post-nights 

(index = 0.12). 'n1at canpaJ:es with eight visits per 100 survey-nights 

(index = 0.80) for the stream segnent scent station survey oonducted 

in this study where IID.ld substrate was used for scent stations. 

zackheim (1982) constructed ~ scent stations per kilaneter along 

eight to 28 Jan lengths of StteanB. He also did stream bank sign 

surveys, marked locations of latrine sites and then did follOW'-up 

surveys of those latrine sites. 

'!here was no significant difference (P > 0.05) between visitation 

rates at paired scent stations and sign survey areas for river otters 

in either the stream segnent survey or the bridge site survey. 

Results of the chi-square analyses and the fact that when otters weI:e 

detected at a sign survey ama. (31 visits in the entire study), they 

also visited. the corresponding scent station 29 of 31 tines suggest 

that river otters weI:e attracted to the scent stations. A study of 

river otters in Georgia (Clark 1982) revealed a similar positive 

correlation between sign survey indices and scent station indices . 

Clark (1982) surveyed bridge crossings by constructing scent stations 

100 m upstream and 100 m downstream of the bridges and checking the 

streamba.nks in between for sign. Clark (1982) felt that the scent 

station indices weI:e a nore accurate reflection of the otter 

population than the sign survey indices. His scent station survey 
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pnxiuced a visitation rate of 35 visits per 578 crossing-nights (index 

= 0.60) for river otters as canpared to 21 visits per 50 survey-nights 

(index = 4.20) for the bridge site scent station survey in this study. 

Raccoons 

Raccoon survey indices we.Y.:e highest in the bridge site and sign 

surveys. '!he bridge site sign survey yielded the highest raccoon 

visitation index of 9.00 and the stream segmant scent station survey 

yielded the lowest index of 5.05. stJ:eam segnent sign surveys and 

bridge site scent station surveys each yielded indices of 7.00. When 

all survey data fran the study we.Y.:e pooled, the results indicated that 

when raccoons we.Y.:e detected by a sign survey (230 visits) they visited 

the scent station at that sign survey area 171 of 230 tines. For 

raccoons, visitation rates we.Y.:e significantly higher (P < 0.05) at 

sign survey areas than at scent stations in both the stream segnent 

survey and the bridge site survey. 'lhi.s suggests that raccoons were 

not strongly attracted to scent stations with otter lure used as an 

attractant, and visitation at scent stations by raccoons nay have been 

a result of individuals noving through the scent station area. by 

chance. 'Dle results of testing nean raccoon visitation rates for each 

scent station and sign survey area. within stream segnents suggest 

that the position of the scent station or sign survey area within the 

segnent had. no effect on the visitation rate (F = 0.90 for scent 

stations and O. 73 for sign sm.vey areas, df = 4, 35; P > 0.05). 
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A Nebraska study (Gersib 1984) involved surveying stream banks at 

bridge cmssings over a five year pericxl. 'lWenty m of shOl:eline on 

l:x:>th sides of the bridge and on l:x:>th sides of the stream were 

surveyerl. Statewide, raccoon tracks were pz:esent at the following 

percentages of bridge crossings surveyerl: 1979 - 79% of 310 survey 

sites (index = 7.90), 198 - 80% of 320 ~ sites (index = 8.00), 

1981 - 77% of 278 survey sites (index = 7.70), 1982 - 83% of 329 

survey sites (index = 8.30), 1983 - 88% of 329 survey sites (index = 

8.80) • 'lhese results canpare with 90 visits per 100 survey-nights 

(index = 9.00) for the bridge site sign survey conducted in this 

study. Clark's 1982 Georgia study had a raccoon visitation rate of 

216 visits per 578 station-nights (index = 3.74) in his bridge 

crossing scent station survey which eatp:l.l:'eS with 70 visits per 100 

survey-nights (index = 7.00) for the bridge site scent station survey 

conducted in this study. 

Mink 

Survey indices for mink were highest in bridge site surveys with 

indices of 1.50 and 0 . 50 for the bridge site sign survey and the 

bridge site scent station survey, respectively. '!he stream segnent 

sign survey and the stream segrrent scent station survey produced 

indices of 0.35 and 0.20, respectively. When mink visited stream 

segnent sign survey areas (seven visits), the corresponding scent 

station was visited by mink four of seven tines. '!here was no 

significant diffez:enc:e (P > 0.05) 1:letween. mink visitation rates at 
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scent stations and sign survey areas in the stI:eam segnent survey. 

'!he results of the chi-square analysis suggest that mink we:re 

attracted to the lure in the stream segmant survey. However, the lOW' 

number of visits by mink in the stl:eam segmant survey (four at scent 

stations and seven at sign survey a:reas) makes the chi-square analysis 

and any conclusions drawn fran its results inappropriate. '!he mink 

visitation rate at sign survey areas (index = 1.50) was significantly 

higher (P < 0.05) than the visitation rate at scent stations (index = 

o.50) in the bridge site survey. '!he mink visitation rate was 34 

visits per 578 station-nights (index = 0.59) in Georgia (Clark 1982) 

using bridge crossing scent stations. A five year track survey in 

Nebraska (Gersib 1984) found mink tracks present at 8.6% to 18.2% 

(indexes = 0.86 to 1.82) of bridge sites surveyed. The annual number 

of survey sites ran.ge:i fran 278 to 329. Twenty m of shoreline on roth 

sides of the bridge and on l:x>th sides of the stJ:eam we:re surveyed for 

tracks. '!he results of testing nean mink visitation rates for each 

scent station and sign survey a:rea within stl:eam segmants suggest that 

the position of the scent station or sign survey a:rea within the 

segmant had no effect on the visitation rate (F = 1.32 for scent 

stations and 0.96 for sign survey areas, df = 4, 35; P > 0.05). 

Other Furbearers 

'!he stream segmant sign survey yielded a high index of 1. 70 for 

beaver. '!he bridge site sign survey, the bridge site scent station 

survey, and the stl:eam segmant scent station survey yielded indices of 
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0.80, 0.10, and 0.05, respectively. Gersib's (1984) five year track 

survey in Nebraska, found beaver tracks present at 4.0% to 10.9% 

(indexes = 0.40 to 1.09) of bridge sites surveyed. 'B1e armual number 

of survey sites ranged fran 178 to 329. 'IWenty m of shoreline on. both 

sides of the bridge and on. both sides of the stream were surveyed for 

tracks. Poolerl data fran the entiJ::e study revealerl that ~ beavers 

were detecterl by the sign surveys (42 visits) they only visiterl the 

scent station. at that sign survey aJ:ea two of 42 tines. Beaver 

visitation. rates at sign survey aJ:eaS were significantly higher (P < 

0.05) than visitation. rates at scent stations in both the stream 

segnent survey and the bridge site survey. 'B1ese results suggest that 

beaver were not attracted to the scent stations. 'lhe results of 

testing nean beaver visitation. rates for each scent station. and sign 

survey aJ:ea within stream segnents suggest that the position. of the 

scent station. or sign survey aJ:ea within the segnent had no effect on. 

the visitation. rate (F = 1.00 for scent stations and 0.61 for sign 

survey areas, df = 4, 35; P > 0.05). 

Visitation. by other furbearers reconied was infn:quent and was not 

cieem3d \\Urthy of statistical c::c:ltplrisons (Table 4). Muskrat (Ondatra 

zibethicus) visitation. was 0.3% in the stream segnent and bridge site 

scent station. surveys cx:mbined and 1.3% in the stream segnent and 

bridge site sign surveys canbined. Opossmn (Didelphis virginiana) 

visitation. was 0.3% in the stream segnent and bridge site scent 

station. surveys canbined and 1.0% in the stream segnent and bridge 

site sign surveys cx:mbined. During a five year study in Nebraska 

(Gersib 1984), 20 m of shoreline on. both sides of the bridge and on. 



Table 4.	 Total number of visits recorded for mammals other than otters, raccoons, mink and 
beaver by survey method. SSSS = Stream Segment Scent Stations, BSSS = Bridge Site 
Scent Stations, SSSiSu = Stream Segment Sign Survey, BSSiSu = Bridge Site Sign Survey. 

survey replicate coyote bobcat muskrat opossum red fox domestic dog 

1 1 0 1 0 0 2 
SSSS 

2 1 0 0 1 0 0 

1 and 2 0 0 0 0 1 2 
BSSSS 

3 and 4 1 0 0 0 0 3 

1 3 0 1 1 0 1 
SSS!Su 

2 0 0 3 1 0 1 

1 and 2 0 2 0 1 1 4 
BSS!Su 

3 and 4 2 0 0 0 0 3 

to..> 
0'\ 
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roth sides of the stJ:eam were surveya::l for tracks. 'D1e arulUal number 

of survey sites ranged f:ran 278 to 329. Muskrat tracks were pxesent 

at 8.1% to 11.9% of bridge sites surveya::l. Gersib (1984) also found 

skunk (Mephitis nephi.tis or Spiloqale wtorius) tracks at 4.3% to 

11.2% of bridge sites surveya::l. 'D1e failure of any surveys in this 

study to detect the pJ:eSe11ce of skunks was surprising. 

While the data collected on :furlJearers other than otters are 

valid, it nust be recognized that the scent stations were specifically 

constructed to attract otters. Scent station visitation rates for 

other species of :furlJearers may have been higher if a species-specific 

lure or a generic attractant like synthetic fezmenterl egg (Bul1aJ::d et 

ale 1978) or F. A. S. (Roughton 1980) had been used. 

It is i.np:>rtant to note that in this study for every visit to a 

scent station by an otter, raccoon, mink, or beaver, there was a visit 

to the cor.resp::md.i.ng sign survey area. 

Bridge site surveys required much less tine am effort to can:y 

out than stJ:eam segnent surveys. Tine utilized to conduct bridge site 

surveys was approxinately 10 minutes per scent station. Tine utilized 

to conduct stJ:eam segnent surveys was approximately 40 minutes per 

scent station. Bridge site surveys were conducted with ease by one 

person, whereas two persons were required to conduct sare of the 

stJ:eam segnent surveys, particularly those where canoeing was 

necessary. 



cnomIOOS 

'!he results of this study indicate that bridge site surveys are at 

least as sensitive and perhaps nm:e sensitive than stream segment 

surveys in detecting the pmsence of river otters, raccoons, and 

mink. Stream segmant surveys may be nore sensitive than bridge site 

surveys in detecting the pmsence of beavers. '!he results of this 

study also indicate that sign surveys are equal to or nore sensitive 

than scent station surveys in detecting the presence of otters, 

raccoons, mink, and beaver. hklitional research to canpare sign 

surveys and scent station surveys would be w:>rthwhile. Isolating 

scent station survey sites fI:al\ sign survey sites would eliminate the 

possibility of one nethod biasing the other because of their 

proximity. Testing the effectiveness of different attractants would 

also be w:>rthwhile, although the otter lure use:i in this study was 

apparently quite effective at attracting river otters. 

Bridge site surveys require nuch less tine and effort to carry out 

than stream segmant surveys. 'lWo persons are often required to 

conduct stream segmant surveys, particularly those where canoeing is 

required, whereas bridge site surveys can be conduete:i with ease by 

one person. 

'!he results of this study indicate the potential for bridge 

crossing sign surveys and bridge crossing scent station surveys to be 

effective tools for d.eteDnining relative abundance of river otters and 

raccoons. I believe they may be effective methods of m:mi.toring the 
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reintroduced river otter population and the established, resident 

population of raccoons. 

It would be advisable for a.nycne pl:eparing to conduct sign BUJ:VeyS 

for river otters in the future to go out in the field and study :known 

tracks of otters with scmaone experienced in the identification of 

river otter sign. Ri.ver otter tracks and raccoon tracks can often be 

quite difficult to differentiate. 



SUMMARY
 

Four survey teclmiques for detennining relative abundance of river 

otters in east-central Kansas were evaluated in 1986. scent station 

surveys and sign surveys were conducted on stream segnents and at 

bridge sites. Survey indices were derived by dividing the number of 

visits by the number of survey-nights, then multiplying by 10 

[(number of visits/number of survey-nights)10] . '!he numbers of 

survey-nights for the stream segnent scent station survey, the stream 

segnent sign survey, the bridge site scent station survey, and the 

bridge site sign survey were 200, 100, 200, and 100, respectively. 

The number of survey-nights for otters was 50% of the total. River 

otter survey indices were highest at bridge sites with visitation 

indices of 4.20 and 4.40 for the scent station survey and the sign 

survey, respectively. '!here was no significant difference (P > 0.05) 

between visitation rates at paired scent stations and sign survey 

areas for river otters. Survey indices for raccoons were highest in 

the bridge site surveys and the sign surveys. '!he bridge site sign 

survey pI:Oduced the highest index of 9.00. Bridge site scent station 

surveys and stream segnent sign surveys each yielded indices of 7.00. 

There was a significant difference (P < 0.05) between visitation rates 

at p:rlred scent stations and sign survey areas for raccoons. The 

bridge site sign survey produced the highest index (1.50) for mink, 

and the stream segnent sign survey produced the highest index (1.70) 

for beaver. The results of this study indicate bridge crossing sign 
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surveys and bridge crossing scent station surveys may be effective 

nethods for detennini.nq mlative abmdance of river otters and 

raccoons in easte:m Kansas. 
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