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vii 

The purpose of this thesis is to document river otter 

(Lutra canadensis) distribution and reintroduction 

potential in northern Utah. Distribution was studied using 

data from 3 sources: 1) otter sighting records from Utah 

Division of Wildlife Resources; 2) surveys of Utah 

furbearer trappers and natural resources personnel; and 3) 

searches of streams for otter sign. Potential for river 

otter habitat/reintroduction was evaluated by assessing 

food, cover, and reintroduction attributes. Streams were 

ranked using an evaluation system based on data from the 

otter literature. 

Forty-six positive otter sightings were made in Utah by 

trappers, natural resources personnel, and the public, 

1964-1988. Only 1.3% of 844.4 km of northern Utah streams 

had otter sign during winter and summer searches. 

General characteristics of northern Utah streams such 

as habitat type and stream gradient are suitable for river 
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otters. However, stream alterations and livestock grazing 

have negatively impacted potential otter habitat. Ninety

four percent of the studied streams are presently 

unacceptable for reintroductions. Escape cover is the most 

limited habitat attribute, but food appears to be available 

in adequate quantities. 

We recommend no otter reintroductions be made until 

riparian zones are rehabilitated and protected. 

Reestablishment of stream bank vegetation is essential to 

provide escape cover for reintroduced otters. We also 

recommend control of pollution inputs and no further 

construction of reservoirs. Surveys of otter distribution 

and evaluation of potential reintroduction should be done 

on the Colorado River drainage in Utah. 

(67 pages) 



INTRODUCTION 

River otters occurred historically over much of the 

North American continent (Hall and Kelson 1959). They were 

found in all major waterways of the United States and 

Canada until at least the eighteenth century {Toweill and 

Tabor 1982). Their distribution has been reduced 

significantly because of human settlement and consequent 

habitat change as well as possible overharvest in some 

areas {Toweill and Tabor 1982). River otters are 

extirpated in 6 states and rare in 10, and are protected in 

18 states and 1 Canadian province {Toweill and Tabor 1982, 

Deems and Pursley 1983, Appendix A). Otters are rare and 

have been totally protected in Utah since 1899 (Rawley 

1982). 

River otters have apparently never been abundant in 

Utah (Figure 1, Table 1). In 25 exploratory, trapping, and 

military expeditions between 1540 and 1872, only Peter 

Skene Ogden reported otters in Utah (Rawley 1985). In 

1826, 3 otters were taken from the Raft River; in 1829, 6 

otters were trapped from the Bear River and Clarkston Creek 

in cache County. 

River otters were observed more recently on the 

Colorado River at Glen canyon, before the construction of 

the Glen Canyon Dam (Gregory 1938). otters were probably 

present in the late 1940's on the Raft and Colorado Rivers 

(Berryman 1949). Early otter distribution in Utah 
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Figure 1. Distribution of river otters in Utah from 
historical records. 
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Table 1. Number of river otters in Utah from historical 
records. 
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Drainage/ 
River 

Early Late 
1826 1829 1927 1948 1953 1957 1959 1960's 1960's 

Snake/ 
Raft 
Basin 
Goose 
Devil's 

Bear/ 
Bear 
Clarkston 

Colorado/ 
Colorado 
Green 
Price 
Sevier 

Provo/ 
Provo 

2 

3 
3 

>l 

3 1 
1 

1 2 

1 

2 

1 

included the Colorado River drainage, and the Wasatch, 

Uinta, and Raft River Mountains (Durrant 1952). Three 

1 

1 

otters were removed from the Raft River in 1953 by the Utah 

Division of Wildlife Resources (UDWR). 

The last river otter captured in Utah was from the 

Price River near Scofield Reservoir in the late 1960's (M. 

Moretti pers. comm.). No substantiated records of otters 

in Utah exist from this capture to 1979. Since 1979, , otter 

sightings have increased but no attempts have been made to 

compile and analyze them. River otters have never been 

included in furbearer harvest records of UDWR. No 

systematic data collection on otter biology has been done 

in Utah. 
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GOAL AND OBJECTIVES 

The goal of this study is determine the feasibility of 

river otter reintroduction in northern Utah. 

Objective 1: Document present otter distribution in 

northern Utah. 

Objective 2: 

Objective 3: 

Determine otter habitat needs. 

Evaluate the potential of northern Utah 

streams for otter reintroduction. 



STUDY AREA 

The Utah portions of the Bear, Weber, and Raft Rivers, 

and Goose Creek were studied (Fig. 2). 

The Bear and Weber drainages head in the Uinta 

Mountains of Summit County, Utah at elevations exceeding 

3300 m. Headwater streams are high gradient and 

ol i gotrophic, and contain predominantly trout {Salmonidae) 

and mottled sculpin (Cottus bairdi). Associated vegetation 

consists of quaking aspen (Populus tremuloides), Engelmann 

spruce (Picea engelmannii), Douglas-fir (Pseudotsuga 

mensiesii), ponderosa pine (Pinus ponderosa), and lodgepole 

pine (Pinus contorta) forests and willow (Salix spp.) and 

sedge (Carex spp.) meadows. The lower valley portions 

contain trout, suckers (viz., Utah sucker [Catostomus 

ardens) and mountain sucker [Pantosteus platyrhynchus)), 

and mottled sculpin; the extreme lower sections support 

fewer trout and more Cyprinids e.g., carp {Cyprinus 

carpio). The lower Bear River contains warm water game 

fishes such as largemouth bass (Micropterus salmoides), 

black crappie (Pomoxis nigromaculatus), channel catfish 

(Ictaluras punctatus), and black bullhead (Ictaluras 

melas). Vegetation consists of narrow bands of river 

hawthorne (Crateagus rivularis), red-osier dogwood (Cornus 

stolonifera), cottonwood (Populus spp.), willow, and 

grasses (Gramineae). The Bear River in Utah spans 

5 
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Figure 2. Map of the study area (Utah portions of streams 
shown) . 
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approximately 325 km with an additional 300 km in its major 

tributaries: the Malad River (75), Cub River (25), Logan 

River (70), Blacksmith Fork River (40), Little Bear River 

(65), and Woodruff Creek (25). The Weber River is 

approximately 180 km in length with an additional 281 km 

contributed by the Ogden River (89), East Canyon Creek 

{61), Lost Creek (45), Chalk Creek (62), and Beaver Creek 

(24). These streams total 1,086 km in Utah. The Bear and 

Weber Rivers drain into the Great Salt Lake at 1280 m 

elevation and stream flows average 54 and 16 ems, 

respectively (ReMillard et al. 1986). Fifteen reservoirs 

have been constructed on these streams in Utah (Appendix 

B). Reservoirs typically are devoid of shoreline 

vegetation, are managed as trout fisheries, and experience 

severe water level manipulation and heavy summer 

recreational use. 

The Raft River heads in the Raft River Mountains in 

west Box Elder County, Utah at 2400 m elevation. Sixty

seven kilometers of its length are within the state, 

including Junction and Basin Creeks. Riparian vegetation 

is primarily willow, dogwood, and grasses. Goose Creek 

originates in Nevada and flows through 9 km of hay meadows 

in Utah. Discharge for these streams usually varies from 

1-2 ems. Only 1 reservoir, Johnson Reservoir, exists on 

the Utah portion of these streams. The Raft River and 

Goose Creek flow north into Idaho and the Snake River. 
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METHODS 

RIVER OTTER DISTRIBUTION 

Sightings 

I gathered UDWR records of otter sightings from 

regional offices and the computerized system for 

significant observations of wildlife. Sightings were 

grouped into 3 classes based on subjective evaluation of 

sighting description and observer experience: positive, 

possible, and questionable. Only sightings rated 

f'positive" were used. I interviewed observers and made on

site inspections to verify otter sightings made during this 

study . 

Questionnaires 

I used two questionnaires to gather information on 

otter distribution in Utah. A survey was incorporated into 

the UDWR harvest questionnaire for furbearer trappers 

(Appendix C). The questionnaire was mailed to all holders 

of Utah trapping licenses during 1987. A separate 

questionnaire was sent to natur al resources personnel in 

state and federal agencies in Utah (Appendix D). 

Sign Surveys 

I surveyed northern Utah streams for river otter sign 

during winter and summer, 1987. Positive otter locations 



were defined by the presence of otter tracks, scats, and 

other sign on the stream bank. The winter survey was 

conducted on streams with relatively large amounts of 

riparian vegetation or recent otter sightings. During 

summer, survey sections were randomly chosen (Figure 3) and 

additional areas were searched whenever possible. 

Conditions for locating sign were subjectively assessed. 

STR'EAt1 
----r-~--,.~~.....,---~-,..::LEEGTHS2 

RA.1WOMLY 

CEO SEN 
SECTION 1 

STREAtt SECT IO HS 

STREAM: REA.CH 

STREAtt STRATUt1 

STREAM: REA.CH 

Figure 3. Sampling framework for evaluation of potential of 
northern Utah streams for river otter 
habitat/reintroduction. 
lsign surveys were on randomly chosen sections. 
2Habitat measurements were on stream lengths. 

RIVER OTTER HABITAT/ 
REINTRODUCTION EVALUATION 

Sampling Framework 

I measured habitat attributes during the summer, 1987, 

within the sampling framework (Figure 3). Each stream was 

9 
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divided into 1-5 homogeneous strata based on stream 

gradient, floodplain type, and vegetative characteristics 

(Appendix E). For example, I used 2 strata to separate a 

low gradient, valley stretch with tree cover from a high 

gradient, mountainous stretch with shrub cover. Then, 

strata were subdivided into stream reaches of equal length 

to allow proportional sampling. Reaches were 5 km in 

length for the Weber and Bear drainages, but 1 km in length 

for the Snake drainage to allow increased sampling because 

of the Snake drainage's short length and recent otter 

documentation (Bradley 1986). Each reach was divided into 

5 sections of equal length (1 km for the Bear and Weber, 

0.2 km for the Snake drainage). One section in each reach 

was chosen at random and sub-divided into 3 stream lengths 

of equal size (333 m for Weber and Bear, 67 m for Snake 

drainage). It is at this level that habitat attributes 

were measured. Sampling was limited to streams below 2600 

m elevation. 

General 

I classified five stream characteristics: stream 

gradient, meander ratio, habitat type, type of adjacent 

agriculture and intensity of livestock grazing, and 

presence of stream alteration. Percent stream gradient 

(elevational drop divided by stream length X 100) and 

meander ratio (stream length divided by straight-line 

distance) were calculated from 1:24,000 U.S. Geological 
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Survey maps. Habitat type was classified as mountain 

stream, valley stream, beaver pond, or wetland. 

Agricultural type was classified as pasture, hay land, or 

crop land and grazing intensity was classified by visually 

estimating the amount of vegetative use by livestock: light 

(0-25%), moderate (26-50%), heavy (51-75%), or extreme 

(>75%) (Platts et al. 1987). Stream alteration was noted 

by identifying evidence of mechanical straightening or 

deepening of the stream channel, or stream bank 

degradation. 

Specific 

I evaluated streams for potential to support otters by 

assessing food, cover, and reintroduction possibilities 

(Figure 4). The category "food" included prey abundance 

and foraging conditions, "cover" included escape cover and 

denning cover, "reintroduction" included characteristics 

that may promote successful establishment of an otter 

population. 

Food.--I evaluated potential food by assessing prey 

abundance and foraging conditions. Estimates of stream 

fish biomass, and fish distribution and abundance data from 

UDWR personnel were used to estimate prey abundance. 

Stream fishes were sampled using backpack or boat 

electrofishing gear. Streams were blocked on each end of 

161 m sections and fishes collected and weighed from 2 

consecutive electrofishing passes. Game fish, because of 
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Figure 4. Flow chart of variables measured for evaluation 
of potential of northern Utah streams for river 
otter habitat/reintroduction. 
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faster swimming abilities, were considered less available 

to otters than nongame fish, thus gamefish biomass was 

multiplied by a factor of 0.66 and nongame fish biomass by 

1.00 (Mack 1985). 

I also used estimates of crayfish abundance to assess 

prey availablility. Crayfish abundance was qualitatively 

classified using observations during the otter sign survey 

and recent records of crayfish distribution (Johnson 1986) 

as: abundant (observed frequently), common (listed in 

distribution records and observed infrequently), or absent 

(not listed in distribution records or observed). 

Foraging conditions were evaluated by classifying 

river type (pool, run, riffle), river width, and river 

depth. 

Cover.--I quantified escape cover and denning cover. 

Escape cover was defined as dominant bank vegetation within 

5 m of the stream. Average heights and widths of escape 

cover and adjacent cover (5-50 m from the stream) were 

estimated. Relative density was estimated to be high if 

ground cover was ~50% or low if <50%. I evaluated 

potential denning cover by counting structural materials 

(rocks >l.O min width, timber, brushpiles, and logjams) 

within 5 m and 5-50 m from the stream. Because otters 

often use beaver dens (Melquist and Hornocker 1983, Bradley 

1986), presence of beavers (from a sign survey) was used as 

an additional measure of denning cover. 
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Reintroduction.--I evaluated potential for 

reintroduction in part by determining the length of the 

stream drainage from maps. Diversity of wetland habitats 

was identified by counting the number of marshes, oxbows, 

stream channels, beaver ponds, and lakes within 500 m of 

the stream. The presence of adjacent otter populations was 

determined from the otter sign survey. The potential for 

otter mortality was evaluated using the number of beavers 

trapped annually per county from the Utah furbearer harvest 

report (Bates 1987) and a classification of the road type 

and proximity. 

Analysis.--All habitat attribute data were measured 

or converted to an ordinal scale. Attributes such as 

presence/absence of beaver were binary, and attributes such 

as width of escape cover were measured and converted to a 

multistate scale, i.e., <5 m, 5-10 m, and >10 m. Ranks 

were developed from the otter literature according to the 

following scale: good= acceptable otter habitat, 

probability of successful reintroduction high; fair= 

moderate otter habitat, probability of successful 

reintroduction moderate; poor= unacceptable otter habitat, 

probability of successful reintroduction low. Analysis of 

potential otter habitat/reintroduction was hierarchical 

(Figure 4). Attributes were measured at each stream 

length, given a rating (Table 2), and then combined in 

stepwise fashion and evaluated (Appendix F). The final 
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Table 2. Attribute ratings for evaluation of potential for 
river otter habitat/reintroduction. 

Rating 

Attribute Good Fair Poor 

Fish (kg/km) >116 62-116 <62 
Fish abundance game/nongame nongame game 
Crayfish 

abundance abundant common absent 
River type pool, run riffle dry 
River width(m) >10 5-10 <5 
River depth(m) >0.6 0.2-0.6 <0.2 
Dominant w Tnud Tnus 

vegetation Tud S>l. Od Ss 
height fm)I Tus G~O. 4d G_s0.3d 
density S>l.Od G~0.4s F_s0.3s 

G~O. 4d F~0.4-0 . 9d F_s0.3d 
G~O. 4s F0.4-0.9s 
F~l.O 

Dominant 
veg. width (m) >15 5-15 <5 

Adjacent F>15d F,G,T, or S: none 
veg. width(m)/ G>15d 5-15d F,G,T,or 
densityl T>15 F,G,T, or S: <15s 

S>15 >15s F,G,T,or 
<5s or 

Struct. 0-5 m2 >10, >2 5-10, 1-2 <5, <l 
Struct. 5-50 m2 >20, >4 10-20, 2-4 <10, <2 
Beaver presence present absent ---------
Potential 

dispersal (km) >200 100-200 <100 
Wetland diversity ~2 1-2 0 
Adjacent otter 

population Present absent ---------
Road type/ !>500 Ci~500 Ci<500 
proximity (m) 3 S>500 Il00-500 I<lOO 

Co>lOO Sl00-500 S<lOO 
G>lOO Co50-100 Co<SO 

G_slO 
Beavers trapped/ 

county/year 0 1-50 >50 

1w = willows, T = trees, s = shrubs, G = grass, 
F = forbs; u = understory, nu= no understory; 
s = sparse; d = dense. 

2First number is for 333 m lengths, second number is for 
67 m lengths. 

3 r = interstate or federal; s = state; Ci= city; Co= 
county; G = gravel. 

s 

s 
d 



evaluation incorporated all sub-category, category, and 

overall ratings for each stream (Appendix G). 

16 

Validation.--! did not use habitat preference 

analyses because few otter locations were identified by the 

sign survey. However, measurements of habitat attributes 

at otter sign locations were used to help validate my 

habitat evaluation procedure. By definition, if my model 

is correct, the areas where otters are located should rate 

"good" or at least "fair". I used expert opinion as an 

independent check on the methodology. 
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RESULTS 

RIVER OTTER DISTRIBUTION 

Sightings 

Eighteen positive sightings of otters (1979-1988) were 

found in UDWR files (Appendix H). Sightings occurred on 10 

rivers in 8 counties (Figure 5). 

Questionnaires 

Fifty-three of 1,342 harvest questionnaires mailed to 

Utah trappers on 17 April 1987 were not delivered because 

of incorrect or changed addresses; 1,289 were used for the 

analyses. Six hundred-seventy (52%) trappers completed and 

returned the survey and of these, 547 (82%) answered the 

river otter section. Twenty-six (4.7%) trappers reported 

first-hand evidence of otters in Utah, 27 (4.9%) second

hand evidence, and 495 (90.4%) no evidence. The first-hand 

reports contained 22 positive otter sightings on 16 rivers 

and lakes in 12 Utah counties from 1964 to 1987 (Figure 5, 

Appendix H). 

Of 57 questionnaires mailed to natural resources 

personnel in 8 agencies on May 8, 1987, 29 (52.7%) were 

returned; 2 were not delivered. Six persons (20.7%) 

reported positive otter sightings and 23 (79.3%) 

reported no sightings. All sightings occurred in 1986 
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on 4 rivers in 4 counties (Appendix H). A total of 28 

sightings were reported on questionnaires (Figure 5). 

Sign Surveys 

A total of 844.4 km of northern Utah streams was 

searched for otter sign during winter and summer, 1987 

(Appendix I). Otter sign was found on 11 stream sections 

(Table 3, Figure 6), comprising 1.3% of the total stream 

distance searched. 

Table 3. Number of locations with river otter sign found 
during winter and summer surveys, 1987. 

No. of Sign Locations 

River County Stratum Winter Summer 

Raft Box Elder 1 3 0 
Junction Box Elder 1 0 1 
Goose Box Elder 1 2 2 
Weber Summit 4 1 1 
East Canyon Summit 2 0 1 

From January to May, 407.2 km of 24 northern Utah 

streams were surveyed for river otter tracks, scats, and 

other sign. Six otter locations were found on 3 streams, 

representing 1.5% of the stream distance searched in 

winter. 

From June to September, 437.2 km of 21 rivers were 

searched for otter sign. Five otter locations were 
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identified on 4 streams (Table 3), representing 1.1% of the 

stream distance searched in summer. 

RIVER OTTER HABITAT/ 
REINTRODUCTION EVALUATION 

Habitat attributes were measured on 257 stream 

sections (771 stream lengths) on 22 streams for a total of 

213.8 km (Appendix E). 

General 

Information on stream gradient, meander ratio, 

habitat type, adjacent agricultural type/intensity, and 

stream alteration were used to help classify otter habitat 

potential. Seventy-seven percent of 34 stream strata had 

stream gradients <1%, 19% 1-2%; and 5% >2%. Streams above 



21 

2600 m were not included because otters rarely occupy high 

elevation areas except during dispersal (Melquist and 

Hornocker 1983). Twenty-three percent of meander ratios 

were <1.25; 21% 1.25-1.50; 26% 1.51-1.75; 4% 1.76-2.00; 7% 

2.01-2.so; and 19% >2.50. 

Habitat types consisted of 72% valley streams, 25% 

mountain streams, 2% wetlands, and 1% beaver ponds. 

Land use adjacent to streams was 86.3% agr i cultural . 

Seventy-four percent of the agriculture was livestock 

grazing, 23% hay land farming, and 3% crop land farming. 

Fifty percent of the livestock grazing was heavy, 20% 

light , 19% moderate, and 10% extremely heavy. Physical 

stream alteration occurred on 50% of the study area, but 

varied by drainage: Weber 79%, Bear 38%, and Snake 6%. 

Specific 

We electrofished 29 stretches on 9 streams during 

August and September, 1987 (Appendix J) and estimated fish 

standing crops (Appendix K). 

I compiled habitat attribute data by stream section 

and stratum (Tables 4 and 5). Only 15.6% of 257 stream 

sections were rated good, 48.6% fair, and 35.8% poor. Food 

potential was rated 48.2% good, 40.9% fair, and 10.9% poor, 

cover 36.2% good, 6.2% fair, and 57.6% poor, and 

reintroduction 9.7% good, 40.5% fair, and 49.8% poor. 

Overall ratings for the Weber River drainage by 

stratum were 8.3% good, 41.7% fair, and 50.0% poor (Figure 



Table 4. Ratings of river otter habitat/reintroduction by percent of stream sections. 

No. of Food Cover Reintroduction Overnll 
Stream stream 
drainage sections Good Fair Poor Good Fair Poor Good Fair Poor Good Fair Poor 

Weber 69 53.6 27.5 18 .8 39 .1 4.3 56.5 0.0 13 .o 87 .o 10.1 33.3 56.5 

Bear 134 56.7 37 .3 6.0 38.8 6.7 54 .5 9.0 40.3 50.7 17 .2 48.5 34.3 

Snake 54 20.4 66.7 13 .o 25.9 7.4 66.7 24.1 75.9 o.o 18 .5 68.5 13.0 

Totals 257 48.2 40.9 10 .9 36.2 6.2 57.6 9.7 40.5 49.8 15.6 48.6 35.8 

Table 5. Ratings of river otter habitat/reintroduction by percent of stream strata. 

No. of Food Cover Reintroduction Over;i 11 
St ream stream 
drainage strata Good Fair Poor Good Fair Poor Good Fair Poor Good Fair Poor 

Weber 12 50.0 33.3 16.7 41.7 o.o 58.3 0.0 8.3 91.7 8.3 41.7 50.0 

Bear 17 47.1 41.2 11.8 35.3 11.8 52.9 0.0 23.5 76.5 5.9 47.1 47.1 

Snake 5 20.0 60.0 20.0 0.0 0.0 100.0 20.0 80.0 o.o 0.0 80.0 20.0 

N 
N 
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7). Likewise the Bear River drainage was rated 5.9% good, 

47.1% fair, and 47.1% poor (Figure 8), and the Snake River 

drainage zero percent good, 80% fair and 20% poor (Figure 

9). Ratings for individual stream stratum are given in 

Appendix L. 
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Figure 7. Potential for reintroducing river otters in the 
Weber River drainage, Utah. 
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Figure 9. Potential for reintroducing river otters in the 
Snake River drainage, Utah. 
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Validation 

Ratings of habitat attributes were tabulated for otter 

locations by stream section. For all otter locations (n = 

11), food was rated good for 6 locations, and fair for 5, 

cover was rated good for 8, fair for 1, and poor for 2. 

Expert opinion verified that the procedure incorporated the 

present state of knowledge of otter ecology and appeared 

suitable for evaluating potential reintroduction sites 

(pers. comm. T. Beck, P. Bradley, and W. Melquist). 

However, differences of opinion existed about the 

importance of certain attributes and attribute levels. 
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DISCUSSION 

RIVER OTTER DISTRIBUTION 

Sightings 

Some otter sightings may be suspect because of 

observer error even though only "positive" sightings were 

compiled. Yearly comparisons should be treated with 

caution because of changing numbers of people afield . 

Increasing pubic awareness of wildlife may affect the 

number and validity of sightings . Most of the sightings I 

investigated during this study could not be verified. 

Certainly some otter sightings are not reported . 

Nonetheless, the otter sightings reported to UDWR have 

increased greatly since 1985. 

Questionnaires 

Trapper questionnaires have been utilized to gather 

information about otter status, distribution, and 

management (Zackheim 1982). Otter sightings from trappers 

are probably more reliable than those from the general 

public. Information from personnel of natural resources 

agencies is assumed to be valid. Surveys of trappers and 

natural resources personnel showed a trend similar to the 

sightings data from UDWR. 
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Sign Surveys 

Otter sign surveys have been used extensively in 

recent years for assessing otter distribution and general 

habitat use and for estimating relative abundances (Mowbray 

et al. 1976, MacDonald et al. 1978, Jenkins and Burrows 

1980, Zackheim 1982, Edwards 1983, Christensen 1984, 

Bradley 1986, Anderson and Woolf 1987). My winter and 

summer sign surveys each covered approximately half of the 

study area (with considerable seasonal overlap). 

Conditions for locating sign were better in the winter than 

summer (Appendix M). However, any family groups or heavy 

use areas probably would have been discovered in either 

season. Sign from individual, transient otters may have 

been missed. 

Conclusions 

Sighting data from UDWR records and questionnaires 

from this study suggest otters have increased recently in 

Utah. However, few otter locations were discovered during 

the sign survey (n = 11). Only Goose Creek and 1 section 

(1 km) on the Weber River showed sign of otters during both 

winter and summer. The Weber location consisted of one 

animal only for each season. Sighting locations were 

rarely on the same river stretch over several years. Since 

no evidence of otter family groups was found during this 

study, reproducing populations of otters probably do not 

presently exist in northern Utah. Individual animals may 
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be dispersing from other areas. For example, otters on 

Goose Creek are probably dispersing from established otter 

populations in Nevada (Bradley 1986). The number of otters 

and population stability in Utah are presently unknown. 

However, a minimum of 2 and 3 otters were present on the 

Weber and Snake drainages, respectively, during this study. 

RIVER OTTER HABITAT/ 
REINTRODUCTION EVALUATION 

General 

General characteristics of the study area are 

conducive to otter inhabitation. Low gradient, valley 

stream habitats were preferred by otters in Idaho (Melquist 

and Hornocker 1983). Seventy-two percent of the study area 

was composed of valley streams and 95% was less than 2% 

stream gradient. However, stream alteration has impacted 

80% of the riparian zone of the Weber River alone. Meander 

ratios also reflect stream alterations. Meander ratios 

less than 1.5 are considered "straight" and are rare for 

"natural", low gradient streams (Rayner 1972, Dunne and 

Leopold 1978). Forty-three percent of the study area was 

characterized by meander ratios <1.5. Stream gradients 

were slightly underestimated and meander ratios 

overestimated because of recent straightening of stream 

channels not recorded on maps. 

Although otters coexist with cattle (Bradley 1986), 

livestock grazing has severe impacts on riparian zones 
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(Marcusen 1977, Knopf and Cannon 1982, Kauffmann et al. 

1983). This is a serious problem on the study area. 

Sixty-nine percent of all livestock grazing was classified 

as heavy or extremely heavy. 

Of the 11 locations where I found otter sign, all had 

stream gradients of ~0.78% and meander ratios 1.13-1.62. 

Ten were valley streams (1 beaver pond), 9 had no stream 

alteration, and 5 of 7 in livestock range were lightly or 

moderately grazed. Although this sample size is small, the 

results are consistent with otter habitat use in Idaho, 

Arizona, and Nevada (Melquist and Hornocker 1983, 

Christensen 1984, Bradley 1986). 

Specific 

Food.--otters require an abundant and available supply 

of fishes (and to a lesser extent crayfish and other 

aquatic invertebrates, small mammals and birds) and 

suitable foraging conditions (USFWS 1985). Fish were the 

most important prey item of otters in the western United 

States as measured by frequency of occurrence in scats or 

digestive tracts. Fish comprised 93-99% of otter diets in 

Montana (Greer 1955, Zackheim 1982); 80% in Oregon (Toweill 

1974); 93-100% seasonally in Idaho (Melquist et al.1980); 

and 100% in Colorado (Mack 1985). Crayfish were also 

important prey where they occurred (Lagler and Ostenson 

1942, Grenfell 1974, Zackheim 1982). 
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Since fish are the ~est important otter prey, a 

measure of the fish population has been used as an estimate 

of otter prey abundance (Melquist and Hornocker 1983, 

Bradley 1986, Mack 1985). Catchability of fish varies 

because of different swimming abilities. otters selected 

slower suckers over faster trout (Ryder 1955, Erlinge 

1968). Trout were utilized an estimated 0.66 less than 

suckers (Mack 1985). Foraging conditions are important in 

evaluating potential food for otters, e.g . , river pools 

were preferred for foraging (Christensen 1984). 

Captive European otters ate from 1.0-1.5 kg fish/day 

(Erlinge 1968, Wayre 1979). Free ranging otters may 

consume the equivalent of 15-20% body weight per day as 

food {Chanin 1985). Wild female river otters needed an 

estimated 1,000 kg fish/year (2.74 kg/day) for annual 

bioenergetic requirements (males needed slightly less) 

(Mack 1985). The minimum fisheries for otters was 

estimated as 116 kg/km (1,000 kg X 1/0.43 (the reciprocal 

of estimated sustained yield of stream fishes) divided by 

20 km (mean home range of otters)) (Mack 1985). In my 

study, 48.2% of the stream sections exceeded this minimum 

level and 40.9% met moderate requirements (1.50-2.74 

kg/day). Estimates of fish standing crops were 

conservative because all fish in a sampled stretch were not 

captured. Food, then, appears to be available in ample 

supplies to support otters. Using an annual food 

requirement of 2,326 kg, the Weber River proper is 
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estimated to contain enough forage for an adult female 

otter in 2.1-5.5 km (annual requirement (kg) divided by 

standing crop (kg/km)). The Blacksmith Fork River contains 

enough food for an otter in 12.5-17.5 km, the Logan River 

in 4.5-21.3 km, and the Raft River in 24.7 km. Over 100 km 

would be needed on high mountain streams such as West Fork 

of the Bear River (Utah Division of Wildlife Resources 

1985), and on smaller streams such as Middle Fork of the 

Ogden River. Possible sources of bias may result from the 

following assumptions: 1) data on otter metabolic 

requirements from the literature are accurate; 2) fish are 

the sole prey of otters; 3) prey abundance and 

vulnerability are constant throughout the year; 4) prey 

availability determines home range size; and 5) sampling 

techniques accurately estimated the fish populations in 

this study. 

Crayfish also contribute to the prey base. I found 9 

otter scats on the banks of Goose Creek, South Fork 

Junction Creek, and the Raft River; all contained crayfish 

remains. The native crayfish (Pacifasticus gambelii) is 

widespread in the Weber, Bear, and the Snake River 

drainages in Utah (Johnson 1986, pers. observ.). It is 

apparently absent from the lower sections of the Bear and 

Weber River. An introduced crayfish, Orconectes virilis, 

exists in many reservoirs in northern Utah and may be 

expanding its range (Johnson 1986). 
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Cover.--Otter cover is often classified in general 

terms such as meadow marsh, canebrake, etc. (Foy 1984); 

forest stream, backwater slough, feeder stream, etc. 

(Melquist and Hornocker 1983); or willow swamp, virgin 

cypress swamp, etc. (Humphrey and Zinn 1982). Otters used 

vegetated stream banks with both canopy cover and ground 

cover more than other cover types {Christensen 1984). 

Significant differences existed in otter use of various 

categories of bank cover, meander ratio, bank height, bank 

slope and grazing regime (Bradley 1986) . Scat locations of 

European otters were highly correlated with dense 

vegetation on stream banks {0-5 m from the stream) as well 

as behind the banks (5-50 m) (Bas et al. 1984). Otters 

used vegetation and geomorphic features as cover (Melquist 

and Hornocker 1983). Riparian vegetation adjacent to water 

is a key component of otter habitat (Melquist and Dronkert 

1987). 

Escape cover is used by otters as shelter from 

weather, predators or disturbances, as well as for feeding, 

grooming and other social activities. Poor cover may limit 

use of an abundant food source while good cover may allow 

use of an area with much human activity (Melquist and 

Hornocker 1983; MacDonald et al. 1978). Escape cover was 

rated poor for over half (50.2%) of the stream sections, 

36.6% fair, and only 13.2% good. Loss of stream bank 

vegetation is striking in many areas. Seventy percent of 

the bank vegetation of the Weber River was lost due to 
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agriculture between 1938 and 1967 (Barton et al. 1971). 

Otters used dense bank vegetation in greater proportions 

than its occurrence (Jenkins and Burrows 1980, Zackheim 

1982, Melquist and Hornocker 1983, Bas et al. 1984). Bank 

cover removal was detrimental to European otter populations 

(MacDonald and Mason 1976). In this study area, adequate 

escape cover is largely lacking, and may be the most 

important limiting factor to otter inhabitation. 

Denning cover is necessary for otter resting and pup 

rearing. otters do not appear to excavate their own dens 

but rely on existing cavities (Toweill and Tabor 1982). 

Beaver dens and lodges provided many otter denning sites 

(38% Melquist and Hornocker 1983; 100% Bradley 1986). 

Talus rock, logjams, brush/log piles and other materials 

were also important (Melquist and Hornocker 1983). Otter

beaver commensalism may exist because of beaver enhancement 

of otter prey numbers and riparian vegetation (Bradley 

1986). Beaver were present on 9 of 11 locations where 

otter sign was found. Since beavers occurred on 46.1% of 

the stream sections studied, a large number of otter dens 

could be provided by beavers. 

Reintroduction.--Population establishment requires 

adequate dispersal areas. Home ranges for wild otters 

varied from 8-78 km in stream length while dispersal 

distances for young otters approached 200 km (Melquist and 

Hornocker 1983). Home ranges for released otters varied 

from 5-71 km (Mack 1985). The Bear, Weber, and Snake 



drainages are of adequate size to support otter 

populations. 
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Otter habitat improves with increasing diversity of 

wetland habitats (USFWS 1985). Only 19.4% of the sections 

were good for wetland habitat diversity, 43.6% were fair, 

and 37.0% were poor. This may be a concern as female 

otters often used sloughs, backwaters, and side channels 

for rearing young (Melquist and Hornocker 1983). 

Otter mortality unrelated to reintroduction efforts 

is poorly documented. However, human activity is often the 

most serious cause (Toweill and Tabor 1982). Man-related 

factors (road-kill, shooting, and domestic dogs) were 

responsible for 6 of 9 otter deaths in Idaho (Melquist and 

Hornocker 1983). Road type/proximity varied: the Bear 

drainage was 32.1% good, 43.3% fair, and 24.6% poor; the 

Weber was 17.4% good, 33.3% fair, and 47.8% poor; and the 

Snake was 24.1% good, 74.1% fair, and 1.8% poor. Poor 

ratings indicate high potential for road-kill and other 

mortality associated with high human populations. Trapping 

is also a cause of mortality, even where otters are only 

taken incidental to beaver trapping (Zackheim 1982). Road

kill and beaver trapping were the most important conflicts 

influencing the success of otter reintroductions (Jalkotsky 

1982). Beaver trapping activity is high in most northern 

Utah counties (Bates 1987) and would be a deterrant to 

successful otter transplants. 
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Validation.--The habitat values for locations where I 

found otter sign were 100% good or fair for food, and 82% 

good or fair for cover. This validation is weak because of 

small sample size (n = 11). Otters can presumably pass 

through "poor" areas (leaving sign) that would skew the 

results. Expert opinion, though qualitative, supported the 

model. 

This evaluation assumes that all important aspects 

of otter ecology have been considered. It does not predict 

otter use of specific habitats, but evaluates overall 

reintroduction possibilities. It can be viewed as a 

hypothesis of characteristics necessary for successful 

otter reintroductions. Further research will undoubtedly 

alter attributes and attribute levels used. Use of this 

model outside the study area may require adjustments. 

Reintroduction considerations unrelated to otter biology 

such as land ownership, future land developments, etc. may 

need to be considered. 

Conclusions 

Evaluation of the potential of northern Utah streams 

to support river otters identified "good" streams as 

suitable for reintroduction. Only 2 river strata were 

rated good: Weber River stratum 1 and Bear River stratum 

4. Weber River stratum 1, however, is only 25 km in length 

and is flanked by a 30 km stretch of poor habitat and the 

Great Salt Lake. Bear River stratum 4 in Rich County 
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(approximately 100 Jan in length) is the best candidate for 

otter reintroduction. However, beaver trapping is heavy 

and would need to be limited. Escape cover is the most 

poorly represented habitat component and riparian 

vegetation rehabilitation would be beneficial. Further 

research should be done to assess seasonal fluctuations in 

prey availability . Sections of the Bear River in Wyoming 

and Idaho should be evaluated before a reintroduction is 

considered . 
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MANAGEMENT CONSIDERATIONS 

Otter reintroduction is not recommended at this time 

in northern Utah. The Bear River in Rich County can be 

considered for future reintroductions if beaver trapping is 

restricted and if the suitability of the Wyoming and Idaho 

portions of the drainage is evaluated. Rehabilitation of 

vegetative cover and further study of prey availability are 

also recommended. 

Further dama~e to the riparian zones of all drainages 

should be curtailed. Serious threats to riparian wildlife 

species include degradation of streams and stream banks by 

livestock grazing, physical alteration for flood control or 

development, as well as non-point source pollution e.g., 

agricultural run-off, and point source pollution, e.g., 

domestic waste, and chemical dumping. Regulations to 

restrict stream alteration, grazing of riparian zones, as 

well as to prohibit all pollution inputs should be 

developed. 

Northern Utah streams need rehabilitation. Stream 

bank vegetation should be planted and/or protected from 

livestock grazing. Rehabilitation of stream fisheries will 

benefit otters. Programs for landowner education need to 

be developed. Use of the Conservation Reserve Program and 

Plant Materials Program of the Soil Conservation Service 

and Agricultural Stabilization and Conservation Service 

should be emphasized in all contacts with landowners. 



These programs allow for setting aside land for soil 

conservation and for financial help in establishing 

vegetative cover. Purchase or lease of riparian lands by 

the state would allow enhanced use and management for 

wildlife. 
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Several reservoirs are proposed on the Bear River 

drainage (Appendix B). Because construction of reservoirs 

results in the loss of stream area to inundation, it would 

be detrimental to existing otters and limit the potential 

for future reintroductions. 

Surveys will need to be conducted to determine the 

distribution of otters in the rest of the state, especially 

the Colorado River drainage. Otter sightings in 1988 (N. 

Bouges, pers. comm.) suggest this as a high priority area. 

The rare Lutra canadensis senora may exist in this 

drainage. Streams should be surveyed for otter sign in 

winter. The state of Colorado has shifted emphasis of 

their otter reintroduction program to streams in the 

southern part of that state (T. Beck, pers. comm.). 

Because of similarity between stream drainages in southern 

Utah and southern Colorado we recommend these drainages be 

evaluated for reintroduction. 
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APPENDIX A. RIVER OTTER STATUS 
IN THE U.S. AND CANADAl 

Arizona 
Colorado 
Illinois 
Iowa 
New Mexico 
Ohio 
Oklahoma 
Tennessee 
Utah 
West Virginia 

Absent 

Indiana 
Kansas 
Kentucky 
Nebraska 
South Dakota 
North Dakota 

Protected2 

Arizona 
California 
Colorado 
Idaho 
Illinois 
Iowa 
Missouri 
New Jersey 
New Mexico 
North Dakota 
Ohio 
Oklahoma 
Pennsylvania 
Rhode Island 
Tennessee 
Utah 
West Virginia 
Wyoming 

Prince Edward 
Island 

Trapped 

Alabama 
Alaska 
Arkansas 
Connecticut 
Delaware 
Florida 
Georgia 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Montana 
Nevada 
New Hampshire 
New York 
North Carolina 
Oregon 
South Carolina 
Texas 
Vermont 
Virginia 
Washington 
Wisconsin 

Alberta 
British Columbia 
Manitoba 
New Brunswick 
Newfoundland 
Northwest Territories 
Nova Scotia 
Ontario 
Quebec 
Saskatchewan 
Yukon Territory 

lfrom Toweill and Tabor (1982), Deems and Pursley (1983). 
2river otters are not officially protected in 5 states 

where they are absent. 
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APPENDIX B. EXISTING AND 
PROPOSED RESERVOIRS 

Drainage/ 
stream 

Bear/ 

Bear 
Bear 
Bear 
Bear 
Bear 
Bear 
Malad 
Logan 
Logan 
Blacksmith 
Blacksmith 
Blacksmith 
Little 
Little 
Litt-le 

Weber/ 

Weber 
Weber 
Weber 

Ogden 

Bear 
Bear 
Bear 

s Fk Ogden 
Lost 
East canyon 

Raft/ 

Fk 
Fk 
Fk 

Existing 

Whitney 
Cutler 

"First Dam" 
"Second Dam" 
"Second Dam" 
"Third Dam" 

Hyrum 
Porcupine 

Echo 
Rockport 
Smith and 

Moorehouse 
Pineview 
Causey 
Lost Creek 
East Canyon 

s Fk Junction Johnson 

Proposed 

Honeyville 
East Promontory 
Smithfield 
Barrens 
Washakie 

Mill Creek 

Avon 

45 

County 

Summit 
Cache 
Box Elder 
Box Elder 
Cache 
Cache 
Box Elder 
Cache 
Cache 
Cache 
Cache 
Box Elder 
cache 
Cache 
Cache 

Summit 
Summit 

Summit 
Weber 
Weber 
Morgan 
Morgan 

Box Elder 



APPENDIX C. SAMPLE OF 
TRAPPER QUESTIONNAIRE 

Please rrark the arp:cpriate b:oc tlat arplie; to ycu. 

D I have rot seen first-hard eviden:B of ri."'2.r otters in utah. 

D 

D 

I have rot seen evic:En::E of otters in utah b..It kn:w sare::::re vtD has. 
In:licate i;erscrs rarre _ cd:lress pxre # ___ _ 

I have seen river otters or th:ir sign in utah. 
Far ecd'1 sig:;tirg of an otter or otter sign (t:rcd<s, s::ats, slides, etc.), please 
fill . a.It the follc:wi.rg: 

'IYFe 
of Sign 

M:nth, Narre of ~ 
Year River or lake Lccatim 

Sightirg ..as µ:sitive, ot:h:r 
g:ssible, or c:µ:stia-able Infornatim 

Plea.se in:licate the st::rearrs, rivers or lakes tlat ycu trap rmr ---------
ard the clHJ('O)(inate runter of river mile; ycu regularly trap ----------
(a.rs,.,er.; will rerain a:nfic.a1t.ial). 

Feel free to ad::l ant further infornatim or o:rcerra ab:ut river otters in utah. Please 
o:::nt:;x;t us if ycu see an otter, fresh t:rcd<s, or other sign (530-1296). 
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APPENDIX D. SAMPLE OF NATURAL 
RESOURCES PERSONNEL 
QUESTIONNAIRE 
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We are rurrently o:rdu::tirg a stu:iy en the stati.s of river otters in utah. To ac:n:t!p3I1y a field SJJ:Vey 
to cletennire prese-rt: distrih.iticn of river otters, th.is q.EStiCTY'ai.ra is oosigrm to gather infaoraticn 
en river otter si<j1tirgs. Wa have rotice:i an in:::rease in the nr.l::Er of otter s.ightirgs CNer the last fe,; 
years, th:l..J:jl nany are cµ;st.lar.lble, an::l 1..o..:ld l.i](e to fird rut if aey ~ in ywr cqercy have seen 
evicace (or kra. of s::ne::re vh::l res} of river otters in ut:ah. Wa \..O..lld awra:iate ywr rcut:..irg this 
fam to the awrq:iriate ~ in ywr office. It is inp:irt.ant that~ g:t ywr resp:rse, even if yw 
l<n::w of ro otter sicj'ltirgs. 

M:::rrt:h, N3!re of J.f:prox.irrate Si<j1tirg I-er.:;cn l-ro ~ 
Yer River or lake L::catien Peliability* Sictiti.rg arrl Affiliaticn 

~ 

*1 = p:sitive, 2 = p:ssible, 3 = q.iesticroole 

Please .in:licate the river dra.ira;ies t:.ret yw ~ly w::ii::k en----------

D Oe:k if ro ere in ywr office res l<n::wled]e of river otter evid:n::e in utah. 

Feel free to cd:i aey n.n:th& infomaticn aro.it. river otters in utah. We are very interesterl in kravirg 
ab::ut. river otter si~ in the futllre (530-1296). 

Sin:erely, 

Jatl P. Bien 



APPENDIX E. LOCATIONS OF 
STREAM STRATA AND SECTIONSl 

Stream Stratum Location of 

Weber 1 Ogden Bay-1900 West 
Weber 2 1900 West-Gateway 
Weber 3 Gateway-Taggarts 
Weber 4 Taggarts-Hwy 189 
Weber 5 Hwy 189-Middle Fork 
East Canyon Ck 1 Weber R.-Reservoir 
East Canyon Ck 2 Reservoir-Headwaters 
Beaver Ck 1 Weber R.-Kamas Hatchery 
Lost Ck 1 Weber R.-Reservoir 
Chalk Ck 1 Weber R.-Wyoming 
Ogden 1 Weber R.-Pineview Res. 
S Fk Ogden 1 Pineview Res.-Causey Res. 
Bear 1 Corrine-cutler Dam 
Bear 2 Cutler Dam-Mendon Road 
Bear 3 Horshoe Bend-Idaho 
Bear 4 Wyoming-Wyoming 
Bear 5 Wyoming-Hayden ForK 
Malad 1 Bear R.-Idaho SL 
Woodruff 1 Bear R.-Reservoir 
Big Spring Ck 1 Bear L.-Headwaters 
Swan Ck 1 Bear L.-Headwaters 
Cub 1 Bear R.-Idaho 
Spring Ck 1 Little Bear R.-Hwy. 89 
Little Bear 1 Mendon Road-Wellsville Ck 
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Number 
Sections 

5 
6 
7 

10 
7 
4 
5 
4 
4 
9 
3 
5 

14 
12 
12 
20 

7 
17 

5 
2 
1 
5 
2 
4 

Little Bear 2 Wellsville Ck-Porcupine Res.7 
Logan 1 200 N.-600 w., Logan 5 
Logan 2 600 w.-Idaho 12 
Blacksmith Fk 1 Logan R.-canyon Mouth 3 
Blacksmith Fk 2 Canyon Mouth-Headwaters 6 
Raft 1 Idaho SL-Junction Ck 11 
Junction Ck 1 Raft R.-s Fk Junction Ck 7 
s Junction Ck 1 Junction Ck-Headwaters 14 
Goose Ck 1 Idaho SL-Nevada 9 
Basin CK 1 s Junction Ck-Headwaters _J]_ 

Total 257 

lsections on the Raft River, Junction, South Fork Junction, 
Goose, and Basin Creeks were 0.2 km in length, others were 
1 km. 



A??ENDIX F. STEPWISE RATING 
~~Tr.ODS 
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Step 1. Each attribute (Table 2) was rated for each 
stream length (Figure 3). For example, dominant vegetation 
width (m) greater than 15 was assigned a rating of good, 5-
15 equaled fair, and less than 5 equaled poor. 

Step 2. Each sub-category (prey abundance, foraging 
conditions, escape cover, denning cover, establishment, and 
mortality) was rated for each stream length (Appendix G). 
For example, if prey abundance was rated poor and foraging 
conditions fair, then the sub-category prey availability 
was rated poor. 

Step 3. Each category (food, cover, and 
reintroduction) was rated for each stream length (Appendix 
G). For example, if the sub-category escape cover rated 
good, and sub-category denning cover rated fair, then a 
rating of good was assigned to the category cover. 

Step 4. Each stream section was given a rating for 
each category (food, cover, and reintroduction). Ratings 
were based on the median value of category ratings for each 
trio of stream lengths from Step 3. For example, if the 
category ratings from Step 3 were good, fair, fair, then 
the stream section was rated fair. 

Step 5. Each overall value (included all 3 
categories) was rated for each section (Appendix G). For 
example, if food was rated poor, cover good, and 
reintroduction good, then an overall value of fair was 
assigned to this stream section (section is equivalent to 
reach). 

Step 6. Overall values were assigned for each 
stratum or stream. Ratings were based on the median value 
(from Step 5) of the overall ratings of all reaches in that 
stratum or stream. For example, if 5 reaches had overall 
values from Step 5 of good, poor, good, poor, and poor, the 
median value was poor. If a tie for the median value 
occurred, it was arbitrarily given a rating of fair. 



APPENDIX G. SUB-CATEGORY, 
CATEGORY, AND OVERALL RATINGsl. 

Attribute 

Fish Biomass or Crayfish 
Fish Abundance Abundance 

G G 
G F 
G p 
F G 
F F 
F p 
p G 
p F 
p p 

River Type River Depth River Width 

G G G 
G G F 
G G p 
G F G 
G F F 
G F p 
G p G 
G p F 
G p p 
F G G 
F G F 
F G p 
p G G 
p G F 
p G p 
F p G 
F p F 
F p p 
p F G 
p F F 
p F p 
F F G 
F F F 
F F p 
p p G 
p p F 
p p p 
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Sub-category 

Prey 
Abundance 

G 
G 
G 
G 
F 
F 
F 
p 
p 

Foraging Conditions 

G 
G 
F 
G 
F 
F 
F 
p 
p 
G 
F 
p 
p 
p 
p 
F 
F 
p 
p 
p 
p 
F 
F 
p 
p 
p 
p 
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~.??END IX G. (CONTINUED). 

Attribute Sub-category 

Vegetation Veg. Width Adjac. Veg. Escape Cover 

G G G G 
G G F G 
G G p G 
G F G G 
G F F F 
G F p F 
G p G F 
G p F p 
G p p p 
F G G G 
F G F F 
F G p F 
p G G p 
p G F p 
p G p p 
F p G F 
F p F p 
F p p p 
p F G F 
p F F p 
p F p p 
F F G F 
F F F F 
F F p F 
p p G F 
p p F p 
p p p p 

Struct.<Sm struct.s-som Beavers Denning Cover 

G G G G 
G G F G 
G F G G 
G F F G 
G p G G 
G p F G 
F G G G 
F G F G 
p G G G 
p G F G 
F p G G 
F p F F 
p F G G 
p F F F 
F F G G 
F F F F 
p p G G 
p p F p 



APPENDIX G. (CONTINUED). 

Attribute 

Dispersal Habitat 
Area Interspersion 

G G 
G G 
G F 
G F 
G p 
G p 
F G 
F G 
p G 
p G 
p G 
F p 
F p 
p F 
p F 
F F 
F F 
p p 
p p 

Number of Beavers 
Trapped/County/Year 

G 
G 
G 
F 
F 
F 
p 
p 
p 

Adjacent 
Otters 

G 
F 
G 
F 
G 
F 
G 
F 
G 
F 
p 
G 
F 
G 
F 
G 
F 
G 
F 

Road Type/ 
Proximity 

G 
F 
p 
G 
F 
p 
G 
F 
p 

Sub-category 

Establishment 

G 
G 
G 
G 
G 
F 
G 
G 
G 
F 
F 
F 
F 
F 
p 
F 
F 
p 
p 

Mortality 

G 
G 
F 
F 
F 
p 
p 
p 
p 
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APPENDIX G. (CONTINUED). 

Sub-Category 

Escape Cover Denning Cover 

G G 
G F 
G p 
F G 
F F 
F p 
p G 
p F 
p p 

Prey Abundance Foraging Conditions 

G G 
G F 
G p 
F G 
F F 
F p 
p G 
p F 
p p 

Establishment Mortality 

G 
F 
p 

G 
F 
p 

G 
F 
p 

G 
G 
G 
F 
F 
F 
p 
p 
p 
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Category 

Cover 

G 
G 
p 
G 
F 
p 
p 
p 
p 

Food 

G 
G 
F 
F 
F 
p 
p 
p 
p 

Reintroduction 

G 
F 
p 
F 
F 
p 
p 
p 
p 
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APPENDIX G. (CONTINUED). 

Category 

Food Cover Reintroduction Overall Evaluation 

G G G G 
G G F G 
G G p F 
G F G G 
G F F F 
G F p p 
G p G F 
G p F F 
G p p p 
F G G G 
F G F G 
F G p F 
p G G F 
p G F F 
p G p p 
F p G F 
F p F F 
F p p p 
p F G F 
p F F p 
p F p p 
F F G F 
F F F F 
F F p p 
p p G p 
p p F p 
p p p p 

lG = good probability of successful otter reintroduction; 
F = fair probability of successful otter reintroduction; 
P - poor probability of successful otter reintroduction. 



A?PENDIX n. RIVER OTTER 
SIGHTINGS INFORMATION 

Source 

UDWR Records 

Trapper 
Questionnaires 

Natural 
Resources 
Questionnaires 

lincluded through 

Stream 

Weber 
Weber 
Weber 
East Canyon 
Bear 
Colorado 
Colorado 
Colorado 
Raft 
Raft 
Basin 
Goose Creek 
Goose Creek 
Provo 
Provo 
Duchesne 
Green 
Green 
Provo 
San Juan 
Duschene 
Spanish Fork 
Weber 
San Juan 
Garfield 
Logan 
Provo 
Bear 
Otter 
S Fk Junction 
San Juan 
Utah Lake 
Bear Lake 
Green 
Logan 
Raft 
Pond town 
Pond town 
Strawberry 
Marsh Lake 
Green 
Green 
Provo 
East Mill 
Colorado 
Colorado 
March, 1988. 

County 

Summit 
Summit 
Morgan 
Summit 
cache 
San Juan 
San Juan 
San Juan 
Box Elder 
Box Elder 
Box Elder 
Box Elder 
Box Elder 
Wasatch 
Wasatch 
Duchesne 
Daggett 
Daggett 
Utah 
San Juan 
Duchesne 
Utah 
Weber 
San Juan 
Duschesne 
Cache 
Wasatch 
Rich 
Piute 
Box Elder 
San Juan 
Utah 
Rich 
Daggett 
Cache 
Box Elder 
Carbon 
Carbon 
Wasatch 
Summit 
San Juan 
San Juan 
Wasatch 
Salt Lake 
Grand 
Grand 

Datel 

1987 
1986 
1985 
1986 
1985 
1986 
1988 
1988 
1986 
1985 
1985 
1986 
1985 
1987 
1985 
1985 
1979 
1979 
4-87 
3-87 
1-87 
11-86 
10-86 
Fall-86 
9-86 
2-86 
1-86 
9-85 
8-84 
2-84 
8-80 
3-80 
1980 
7-78 
1973 
1969 
1964 
1964 
unknown 
unknown 
10-86 
10-86 
10-86 
9-86 
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5-86 
SDri!"!c-2 ':i 



APPENDIX I. RIVER OTTER SIGN 
SURVEY INFORMATION 
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survey 
Length (km) 

Stream Location Winter Summerl 

s. Junction 
Goose 
Basin 
Grouse 
Raft 
Raft 
Blacksmith 
Blacksmith 
Blacksmith 
Blacksmith 
Logan 
L. Bear 
L. Bear 
E. L. Bear 
Spring 
Cub 
Big Spring 
Swan 
Laketown 
Genes 
Woodruff 
Bear 
Bear 
Bear 
Bear 
Beaver 
Weber 
Weber 
Weber 
Weber 
Weber 
Weber 
E. Canyon 
E. Canyon 
E. canyon 
E. Canyon 
Provo 
s. Provo 

Raft R. to Lynn Res. 
Idaho to Nevada 
s. Junction Ck to Tom Sherry Ck 
Lynn Road to first crossing (S . ) 
Lower narrows to s. Junction Ck 
Idaho to lower narrows 
Millville to canyon mouth 
Anderson Ranch to Sheep Ck 
Anderson Ranch to Rock Ck 
Hyrum Park to Left Hand Fork 
Mendon Rd to Valley View Hwy. 
Paradise to Avon 
"The Island" 
Porcupine Res. to Cinnamon Ck 
2000 w. Logan to Hwy. 89 
Richmond to Lewiston (bridges) 
Bear Lake up 0.8 km 
Bear Lake up 0.8 km 
1.6 km above reservoir up 3.2 km 
Woodruff to Woodruff Ck 
Genes Ck to Woodruff Reservoir 
Bear R. Station to Hayden's Pass 
Rich County 
Cutler Dam to Mendon Road 
Cache County 
Democrat Alley to Weber River 
Mountain Green to Petersen 
Peterson to Milton 
Morgan fairgrounds to Taggart's 
Echo Res. to I-15, Hoytsville 
Thousand Peaks to Hidden Lake 
Brown's canyon to Beaver Creek 
Morgan Road to White's Crossing 
E. Canyon Res. down 2.1 km 
Hwy. 65 to Mormon Flat 
Mormon Flat to "Kokanee Bridge" 
Jordanelle bridge up 5.1 km 
Willow Hollow to Mill Hollow 

16.1 
9.0 
6.1 
3 . 9 
5 . 6 
4.0 
6.6 
1.1 
5.6 
1. 6 

19.6 
5.5 
7.9 
2.4 
1. 3 
9.0 
0.8 
0.8 
3.2 
1. 9 

15.8 
38.6 
76.4 
24.0 
58.5 

4.2 
7.6 
8.2 
8.4 
8.0 
5.8 
4.7 

11. 4 
2.1 
4.7 
4.3 
5.1 

-1..:...! 

14.7 
7.2 
3.5 

4.0 
3.4 

15.6 

4.0 

10.8 

59.8 
12.0 
46.5 
3.2 
5.6 
6.2 
6.4 
6.0 
4.8 
3.7 

3.7 
3.3 

Totals 407.2 224.4 

lsummer sign survey additionally covered each stream 
section from Appendix D. 



APPENDIX J. LOCATIONS OF 
ELECTROFISHING STATIONS 

River Stratum 

Raft 1 
Goose 1 
s Fk Junction 1 
Weber 1 
Weber 2 
Weber 3 
Weber 3 
Weber 3 
Weber 4 
Weber 4 
Gertsen 1 
Mid Fk Ogden l 
Mid Fk Ogden 1 
Ogden 1 
Ogden 1 
Logan 1 
Logan 1 
Logan 2 
Logan 2 
Logan 2 
Logan 2 
Logan 2 
Blacksmith Fk 1 
Blacksmith Fk 1 
Blacksmith Fk 2 
Blacksmith Fk 2 
Blacksmith Fk 2 
Blacksmith Fk 2 
Blacksmith Fk 2 

County 

Box Elder 
Box Elder 
Box Elder 
Weber 
Weber 
Morgan 
Morgan 
Morgan 
Summit 
Summit 
Weber 
Weber 
Weber 
Weber 
Weber 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 
Cache 

APPENDIX K. ESTIMATES OF 
FISH STANDING CROPS 

Average 
Stream-
Stratum n Game 

Raft-1 1 14.64 
Goose-1 1 0.00 
s Junction-1 1 0.29 
Weber-1 1 0.31 
Weber-2 1 46.84 
Weber-3 3 190.27 
Weber-4 2 366.60 
Gertson-1 1 10.53 
Mid Fk Ogden-1 2 17.10 
Ogden-1 2 130.33 
Logan-1 2 149.19 
Logan-2 5 103.33 
Blacksmith-1 2 109.51 
Blacksmith-2 5 176.53 

Location 

upper narrows 
Bedke Ranch 
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S. of Oakley Rd Crossing 
900 s., Ogden 
Weber Canyon mouth 
near Enterprise 
confl. Stoddard Slough 
near Mountain Green 
near Hoytsville 
Bowl Ranch near Peca 
100 m above diversion 
lower 
upper 
below Ogden Canyon mouth 
Ogden canyon 
W. end of 200 s., Logan 
300 s . 500 E., Logan 
below first dam 
below second dam 
Gus Lind Flat 
Chokecherry Campground 
Woods Camp 
E. of Zollinger's 
2600 s. near Hyrum 
mouth of canyon 
Pioneer Campground 
below Hyrum City Park 
above second dam 
Anderson Ranch 

Available Fishl (kg,lkm} 

Nongame Total 

79.51 94.15 
14.90 14.90 

6.48 6. 77 
586.68 586.99 

10.29 57.13 
233.58 423.85 
461. 46 828.06 

0.00 10.53 
0.39 17.49 

36.21 176.54 
368.57 517.76 

6.07 109.40 
23.59 133.10 

9.69 186.22 

1Available game fish standing crop biomass X 0.66; 
available nongame fish= standing crop biomass X 1.00. 



APPENDIX L. RATINGS OF 
STREAM STRATAl 

Stream-
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Ratings 

Stratum ~F~o~o~d=--~~C~o~v~e=r=-~-=-R=e~i=n~t=r~o~d=u=c~t==i=o=n~~~O~v~e=r~a=l=-=l 

Weber-1 G 
Weber-2 F 
Weber-3 G 
Weber-4 G 
Weber-5 F 
East Canyon-1 G 
East Canyon-2 G 
Ogden-1 F 
S Fk Ogden-1 G 
Chalk-1 P 
Lost-1 P 
Beaver-1 F 
Bear-1 G 
Bear-2 G 
Bear-3 G 
Bear-4 G 
Bear-5 P 
Little Bear-1 F 
Little Bear-2 F 
Blacksmith Fk-1 G 
Blacksmith Fk-2 G 
Logan-1 G 
Logan-2 F 
Woodruff-1 G 
Cub-1 F 
Malad-1 F 
Big Spring-1 F 
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lG = good probability of successful otter reintroduction; 
F = fair probability of successful otter reintroduction; 
P = poor probability of successful otter reintroduction. 



APPENDIX M. CONDITIONS DURING 
SIGN SURVEYS 

Distance 
surveyed (km) 

Condition 
Ratingl Winter Summer 

Excellent 103.2 14.0 
Good 247.3 107.1 
Fair 43.5 257.1 
Poor 14.2 59.0 

Totals 407.2 437.2 

Percentage of Total 
surveyed 

Winter Summer 

25.3 3.2 
60.7 24.5 
10.6 58.8 

3.4 13.5 

100.0 100.0 

lExcellent = mammal sign obvious, new snow 1-3 days 
previous or predominance of mud substrate; good= 
mammal sign easy to find, old snow or mud substrate on 
greater than one-half of streambank; fair= mammal sign 
difficult to find, no snow or little mud substrate; 
poor= mammal sign nearly impossible to find, no snow 
and predominance of rock or gravel substrate. 
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