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Abstract:

A food habits study by scat analysis was conducted from April, 1952, through May, 1953, in the
Thompson lakes region of Lincoln County, Montana to help evaluate the economic status of the river
otter (Lutra canadensis) Ninety-six otter latrines supplied 1374 scats with a known date of deposit.
Material was gathered from two separate areas and analyzed data were compared. Limited sampling
was conducted to obtain a suggestion of fish abundance and "sign" was used to estimate fur bearer
numbers to help evaluate the food habits. For the entire year and for both areas fish remains were
identified most frequently, appearing in 1280 (93.2%) of the 1374 scats. Invertebrates were recorded
for 566 (41.2%), amphibians 233 (18.4%), mammals 212 (15.4%), birds 71 (5.2%) and reptiles 5
(0.4%). Each of these groups retained the same position in relative importance throughout all seasons
except fall when mammals replaced amphibians for third.

The data suggest availability of prey to be important in determining the food habits’ of the otter.
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ABSTRACT

A food habits study by scat analysis was conducted from April, 1952,
through May, 1953, in the Thompson lakes region of Lincoln County, Montana,
to hélp evaluate the economic status of the river otter (ILutra canadensis).
Ninety-six otter latrines supplied 137L scats with a known date of de-
posit. Material was gathered from two separate areas and analyzed data

" were compared. Iimited sampling was conducted to obbain a suggestion of

fish abundance and "sign" was used to estimate fur bearer numbers to help
evaluate the food habits. For the entire year and for both areas fish
remains were identified most frequently, appearing in 1280 (93.2%) of the
1374 scats. Invertebrates were recorded for 566 (L1.2%), amphibians 253
(18.4%), mammals 212 (15.L%), birds 71 (5.2%) and reptiles 5 (0.L%). Each
of these groups retained the same position in relative importance through-
out all seasons except fall when mammals replaced amphibians for third.
The data suggest availability of prey to be important in determining the
food habits of the otter. :
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L INTRODUCTION i
?O Otters (Lutra canadensis) have been protected in Montana since the 1}
1949-50 trapping season but there is evidence that a few are unintention- ‘?
ally taken in traps and there are rumors that some ar"e' eliminated by acts 3
, of vandalism. Certain unfounded reports from Lincoln County indicated ;
E these. animals are undesirsble. Some fishermen claim they reduce the v/
f . numbers of trout and bass and thus contrj.bute to poor fishing. Some }:»
l ) "trappers declare otters destroy muskrats, beavers and minks. A survey ,{li
of . the literature did not reveal information to substantiate or refute ?
these claims so it seemed desirable to conduct a study. | ;1
' The writer wishes to thank the Montana Fish and Game Department for ;. }
% financial support and also Fletcher E. Newby of this department for his ?
i interest and cooperation during the project. Sincere appreciation is g
EO - ~extended to Dr. Don C. Quimby for encouragement and guidance during the 1
‘study and critical review of the mamuscript. | a3
§ R THE STUDY AREA -
j , - The investigation was cen’cere;l around Thompson Lakes, a group of 31 ':
\ ’ lakes and streams, situated approximately LO miles southeast .of Libby, | :j:
M_ontané (Fig. 1). These lakes are éasily accessible and many can be seen ’21
; from U. S. Highway No. 2. l;'
1; v , Fishes native to the area include: Kokanee salmon (Onchorhynchus. g;:f
;‘ 5 ) nerka), dolly varden trout (Salvelinus malma), cutthroat trout (Salmo ' jl
i ‘clarld.i);, rocky mountain whitefish (Prosopium williamsoni), Columbia ‘!:’
ﬂ coarse scaled sucker (Catostomus macrocheilus), Columbia long-nosed g
¥
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_ Columbia river chub (Mylocheilus caurinus). Hybrids between the latter

tinalis) rainbow trout (Salmo gairdnerii), largemouth bass (Micropterus
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sucker (Catostomus catostomus), red-sided shiner (Richardsonius balteatus),

sculpin (Cottus punctulatus), squawfish (Ptychocheilus oregonensis) and

two were common. Exotics include: Eastern brook trout (Salvelinus fon-

salmoides), yellow perch (Perca flavescens) and pumpkinseed (Eupomotis i

gibbosus}. According to Echo (personal communication) there exists an

~over population of perch and sunfish.

Gill nets, electric shocking equipment and fishing were employed to
obtain information on fish abundance in the various waters (Table I). An
indication of muskrat (Ondatra), mink (Mustela), and beaver (Castor) num~
bers was afforded by "sign" (Table II).

Gary's Lake, about 20 miles due north of the Thompson Lake area was
included for comparison because it is somewhat isolated and supports a
greater concentration of fur bearers.

Only on three occaslons were péirs of otter observed within the study
areas. Few sight records were reported. Liers (1951), observed dens of
three litters along a 20 mile stretch of stream in Minnesota. No dens
were seen in this study. Two otter were observed on a small lake (8 acres)
for 2 hours. They were not observed to eat anything. During the 5-10
minutes they were on the shore they deposited 3 droppings. This one
direct observation was.not sufficient to determine the number of scats ?

deposited by an otter in a given 1engﬁh of time. The number of scats

collected at latrines between known dates, and known or estimated dates
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. ‘ Table I, Relative sbundance of fish in study area as indicated S'E
O ' by limited sampling. &
3 gl
: Area and Date Sampling Method Catch ’ ‘ ,
i Thompson 1
(9 sampling areas, 7 hr. fishing 50 YP in 2 hrs., 100 SF in 3 4
see fig. 1) (4 areas) hrs., 10 SU in 1 hr., 12 CRC, .
L June-Aug. . 8 SF in 1 hr. )
£ Sept. 3 electric shocking 76 SC, 21 SU, 16 T, 10 S, i
(2-100 ft. stream 7 WF, "3 sH i,
. sections) :
3 : June-Sept. #70-2Ly hr. gill (av. catch per 2L hr. set) ‘
L . : net sets (1 area) 63 YP, 35 WF, 17 S, 7.SF, 1 SU
s ' May, Aug. 13-2l; hr. sets 28 sF, 22 8, 1L CRC 6B, 3T,
g - (3 areas) 2 WF, 1 SU
| |
g (1-a;r'ea) 2 hrs. fishing Iy SH, 2 T
. B-bass, CRC-Columbia river chub, S-sucker s SC-sculpin, SF-squawfish, u
3.5 SH-shiner; SU-sunfish, T-trout, WF—whlteflsh IP-yellow perch. -
o
":':j" . #The data of 70 glll net sets were supplied by John Echo while working i
i on a fish study in the lower Thompson Lake. O

b ‘ ' - i
g Table IT.  Relative abundance of fur bearers in study area as NS
N . : indicated by "sign'. R
" i
L"’ d ' Av. no. Av. Av. Av. l
G Area beaver beaver muskrab mink N
o8 : houses "sign" Nsign! "sign" et
'I'hompson , ' ;'
S -9 sa:mpllng areas) 1.3 X XX X )
o Gary's g . o i
: (1.area) 3.0 XXX XXX X s

K-Light, XX-Moderate, XXX-Heavy
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of scat deposition, revealed few otter in the area. Those present usually

remained oniy a day or two in any one locality. According to Iiers (op
cit), ”Ihdividuals may cover 50 to 60 miles of stream course in a year.
Families range about 3 to 10 miles in a current season!”. The extensive
home range of the otter in the study area is indicated by the dates scats

were deposited at known latrines. During spring, the deposits seemed to

’ show a visit to an area for a day or two, absent 2 or 3 days, return for

a day and absent 2 or 3 days. This pattern was repeated 3 or L times

then an absence between visits of 7 to 15 days occurred. The frequency
of visits decreased as summer progressed. Scét evidence suggested that
otters deserted the lskes when they became frozen over. The fact that -
droppings were deposited on the same day at Gary's and the Thompson area,
separated by 28 water mlles, 1ndlcated each of these areas served as
separate home'ranges for the otter inhabitants. The number of otters

estimated to use the study area was 6-8.

METHODS

"Pﬁlling out! places and latrines (Liers, op cit) were loéate}i_ by
walking the shores. Most 1atrines'were on the shores, several were on or
néar beaver houses. Fallen trees, larger than 18 inches in diameter, ex-
tending from the shore into the water were often used. Latrines appeared
to be of long establishment. |

Otter scats are readily recognized with experience. The average is
approximately 3/l inches in diameter and characteristicaily in 2, 3, or L

curved segments sach about 1%4-3 inches long making a total length of L=7
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inches. It is not unusual for droppings to vary in size from above aver-
age to a remnant. Fresh droppings were usually:black with a strong charac-
teristic odor. They usually consisted of fish scales and bones although
other materials such as hair, feathers etc. were frequently present.

Heavy mucus was mixed throughout a fresh scat. Drying, crusting and de- .
crease in mucus content progressed with age. To determine the rate of
change, fresh scats were tagged, left unmolested and revisited daily. R
Droppings from immature otter could be mistaken for those from a large

mink if it were not for the smaller diameter of the latter and the charac-
teristic one segment (Fig. 2).

An occasional "sign" noticed at a latrine site was a white discharged
substance. Some trappers reported this to be Yphlegm® from an oral dis-
charge. It was usually found separate from the scats but in their vicinity.
Tt had an irregular form (1/8 to 1/l inch thick and 1 to 2 inches long),
white opaque color, elastic quality and apparently was lacking in odor. 4
yellow tinge accbmpanied aging. One trapper was feported to have used this
material to make scent for trapping otter.

"When a latrine was discovered all scats were aged and placed in sepa~
rate envelopes on which esséntial data were recorded. Once the location
of a latrine was established it was visited regularly for scat collections.
Eight were located at Gary'é Lake and 88 on the_Thompson study area. Spow
made accessibility to thé areas difficult throughout the winter and fal;
but 6 collections were made. Final collections were made after all snow

disappeared and "lost" droppings were recovered. A total of 2209 scats

was collected from April, 1952, through May, 1953. The approximate date of j~§
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Fig. 2. Otter scat above, mink below.
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deposition was determined for 137L which constitute the basis of this
study. -
Mnalysis of droppings was accomplished in the dry state. Scats were
broken apart in a culture dish with dissecting needle and tweezer and ex-

amined under a 20x binocular microscope. Smaller items, such as hairs

and parts of feathers, were reexamined under the compound microscope. The

_complete scat was searched for recognizable remains of items in the diete

These were identified by comparison with reference collections of bones,
hair, feathers, and other undigestible materials of vertebrates and in-
vertebrates. Identified items were recorded on the collecting envelope,
placed in a sﬁaller envelope and returned to the collecting envelope along

with unideﬁﬁifiable remains. All records were later transferred to a 5 by
8 inch punch card which ﬁfoved invaluable in cumulatiﬁg apd sorting data
(Fig. 3). These déta'were tabulated in monthly periods then grouped in#o
séasons as follows: Winter- January, February, Mareh; Spring— April; May,
June; ‘Summer- Jﬁly, August, September; and Fall- October, November, Dec-
ember., o '

The data were evaluated by theygccurrence.of species only (Scott 1941,
Orabb 1941, Ferrel, et al, 1953). For example, if remains of six sunfish
appeared in a scat they were recofded as one occurrence. The percent
occurrence was calculated by dividing the nmumber of scats of a period into
the number of occurrences of specigs for the same period.

Reference collections were prepared as follows: Preliminary scat

examinations revealed many identifiable objecﬁs, especially bones and
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Various Skeletal Elements

row: Bass Trout Frog
row: Bass Sucker  Whitefish
Pharyngeal Teeth Otoliths

row: Columbia River Chub, Squawfish, Squawfish Perch, Whitefish
Sculpin, Bass

Pharyngeal Teeth Various Skeletal Elements
row: Bass Bass Toad, Frog, Squawfish, Columbia Liver Chub
row: Sunfish Perch Perch, Perch, Squawfish, Columbia River Chub

Bottom row: Punch card. Feather cards

Fig. 3. Representation of reference collections used to identify
diagnostic items found in scats.
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scales of fishes. Other objects included bones of various vertebrates,
hair, feathers, teeth, claws and exoskeletal parts of invertebrates.
Vertebrates and invertebrates found in and around otter habitat were

collected. Fresh specimens of fishes, frogs (Rana pretiosa), toads (Bufo

boreas}, snakes (Thamnophis elegans), salamanders (Ambystoma macro-

dactylum}, and lizards (Gerrhonotus coeruleus), were reduced to skeletal

remaing by boiling in water 3-5 minufes. Characteristic bones of each ;
species such as scales, pharyngeal téeth, otoliths, maxillary, opercular, | i
preopercular, dentary, vertebra and others were separated and mounted on
colored cards (Fig. 3). A few mammals were likewise prepared but the
availability of the collection at Montana State College made it umneces-
sary to prepare complete collections,

Reference hair collections were restricted to fur bearers (otter, )
k::> beaver, muskrat, hink). Only these animals were considered in the study.
| ‘Reference slides were made of the fur and guard hairs from the neck,
chest, back, rump, abdomen, side and tail. Scalation, medulla structure
and measurements ﬁere used as a basis for comparison with unknowns found .
in the scats (Mathiak 1938, Mayer 1952). ' R

A few breast feathers from representatives of the bird orders found
in and around the waters were mounted on cards. Feathers in scats were
compéred but only those of the Anatidae and grebes were identified. Shaft h
forms (round, flat, ovalj, barbe concentration at the base with point of
departure from shéft and barbule bases were characters used for segre- ';ﬂ

* gations., All scats and reference collections used in the study are at ;

Montana State College.
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The results of the secat analysis are expressed in Table TIT by record-
ing the number and percent of the scats in which an item (species) was
represented. A scat usually contained more than one of the items reported
in the table and therefore none of the percentages total 100%.

For the entire year and for both areas fish remains were identified
most frequently, appearing in 1280 (93.2%) of the 137L scats., Inverte- I
brates were recorded for 566 (L1.2%), amphibians 253 (18.L%), mammals 212 i
(15.4%), birds 71 (5.2%) and reptiles 5 (0.4%). Each of these groups re-
tained the same position in relative importance throughout all seasons
except fall wﬁen mammals replaced amphibians in third place. Lagler and i
Ostenson®s (1942) surmery of early spring food of otters in Michigan, 1940
and 1941, showed stomach (in percent of total volume of food) and intesti-
k::) nal analysis (in average estimated percent of food by bulk) to be: Game
and pan fishes (32,0% and 1%, 9%), forage fishes (17 6, 22,7), fish remains
(300 13.8), frogs and mudpuppies (16.1, 7.5), other vertebrates (25.8,
0.9), insects (0.8, L2}, and crayfish (L. 75 35.0) respectively,

Of the fish, sunfish occurred most frequently, 58,2% of all scats. | E
It was most frequent in summer scats; 72.8% of the 60 ass1gned to that ;
season. It was the most commonly represented fish during all seasons i
except winter when it was surpassed by the sucker. Suckers ranked second 3
(33.3%). They were most prominent in winter (59.6%) and fall (L5.3%). ;

The fish third in importance was the sculpin which occurred in 21% of all

scats and was uniformly represented throughout the four seasons. A1l of




Diagnostic parts used for identification are showm.

Northwesfern Montana.

Species identified in 137k .obter scats from the study areas in

Table IXI.
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the above fishes occurred in 20% or more of the scats for each of the
seasons. Trout were fourth in occurrence (18.5%) but showed low repre-
sentation in sumer (9.8%) and high in £all (33.3%). Other fish repre-
sented occurred in less than 10% of the droppings. In order of occur-
rence, they were: shiner, squawfish, Columbia river cﬁub, perch, bass
and whitefish (see Table III).

Many scats contained small insect remains that could have been in
the alimentary canals of fish taken by otter. Lagler and Ostenson (1942)
concluded this in their study of otter stomachs and intestinal tracts.

The larger insects represented in the scats were considered as a food
taken directly by the otter.

Invertebrates considered as food were in 566 or L1.2% of the 137L
scats. The category "aquatic insects" (17.5%) appeared to be mostly frag-
ments of dragon fly nymphs (Odonata) (Table III). If this assumption is
correct, then dragon fly nymphs (8.2% plus "aquatic insects" 1705%5
occurred most frequently in the group followed By fresh water shrimp
(Garmarus) (11.0%) and agquatic beetles (Coleoptera) (10.0%). The greatest
occurrence of invertebrates appeared in sprihg (11.6%) and surmer (Lh.2%).
The representation for the winter and fall was 26.3 and 333% respectively.

Frog remains appeared in 250 or 18.2% of the droppings. The spring
and summer representation was 19.6 and 19.2% respectively. They were in
9.1 and 10.7% of Wintef and fall scats. Salamanders were represented by

a trace in all periods except winter.

Mammal remains or traces of hair were found in 212 or 15,L% of the
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total. Periodic differences showed the winter to be lowest (8.1%) with
the other seasons ranging from 1.8 to 17.2%. One hundred and thirty
(9.5%) droppings contained a trace of otter hair. A trace was considered
as such if it were possible to make 3 or more exsmination slides from the
material. Otter hair was never found in greater quantity than an 1/8 inch

tuft suggesting it was taken while the otter was grooming itself. Fisher

(1940) and Murie (1940) have observed the sea otter (Enhydra Jutris}

. spending much time cleaning itself and its young.

Muskrat was identified in 61 (L.L%) of the scats. The occurrence
was concentrated in spring 33 (5.5%) and swmer 27 (Lo5%), absent in
winter and in one scat for the fall period. Beaver was in 10 (0.7%) with
greatest occurrence 7 (1.2%) in the spring and showing in one scat for

each of the other three seasons. Mink, meadow mouse (Microtus), shrew

" (Sorex), and ground squirrel (Citellus) were also identified.

Of the 71 (5.2%) scats containing feathers, 29 were undetermiﬁed, 32
(2.3%) had duck and 10 (0.7%) contained grebe feathers. Feathers appeared
in Lo (6.7%) scats from the spriﬁg collection, 25 (L4.1%) from the sumer,
5 (541%) in winter and 1 (1.3%) in fall.

The Michigan study of Lagler and Ostenson (1942) revealed a limited
occurrence of one mammal and two birds to be of too few data to suggest
these to be staples in the food of the otter. This study, revealing
occurrence of 71 scats‘containing feathers and 212 with mammals,'indicated
that the otter fed upon these animals commonly.

Snakes occurred in 5 (0.L4%) of the total. Four (0.7%) of these were

sumner scats.
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By comparing the remains of characteristic bones (Table I) in scats
with reference collections it was possible to determine the approximate
size of the fish eaten. Remains indicated 1l inch trout and 16 inch
suckers were frequently taken. Dagler and Ostenson (op cit) report trout
in the_diet of otters to average Ik inches, suckers 5 inches.

No "leavings" or "caches" of fishes were found to have been left by
the otter. All catches seem to be completely utilized.

Testern painted turtles (Chrysemys picta) were abundant in the area

but none appeared in any scat. An otter was observed sniffing a turtle
which was on a log in the water without disturbing it.

On one occasion a golden eye duck (Bucephala) wing tip and a few
feathers were found with otter Ysign" close by. ‘During December; a

mrtilated frog was found on the ice next to a beaver house which showed

" pecent otter activity, tracks and Ysign®.

Comparison of Thompson end Gary Areas

The droppings from the Thompson area contained the same categories

of animals and in the same order of frequency as the complete scat coll~

ection (Tables ITF and IV). Those found in 1122 droppings were: Fish 1093

(97.4%), invertebrates 376 (33.5%), amphibians 137 (12.2%), mammels 116
(10.32), birds L3 (3.8%) and reptiles L (0.L4%). For Gary's lake, in-
vertebrates 190 (75.4%), barely take the number one occurrence from the
fishes, 187 (74.2%). The same relations continue for the other groupst
imphibians 116 (L6.0%), mammals 96 (38.1%), birds 28 (11,1%) and reptiles

1 (0.4%) for 252 scats.
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Table IV. A comparison of the species identified in otter scats from {THOMpsON area with those from Gary's Lake.
Thompson Area l Gary's Lake
WINTER  SPRING SUMMER FALL TOT AL WENTER ~ SPRING  SUMMER FALL TOTAL
No. scats: 87 1136 53L 65 1122 . 12 - 160 70 10 252
TNVER TEBRATES I8 120,77 13 (30.7) 208 (39.0) 16 (2h.6) 370 (33.5) . 8 (66.6) 11l ((1.3) 59 (8L.3) 9 (90.,0) 190 (75.L)
Aquatic Insects 5T 3.4) 60 (13.8) 102 (19.1) 5 ( f8) 170 (15. 252 (16a7) LL (25.6) 25 (35.7) 3 (30.0) 71 (28.2)
Water Bug 3( 3l) mmmmmmeee 5 (0.9) 1(1.5) 9 ( 0.8) m==mm=m= 2 (1.3) 1 ( Loh) —mmmemee 3 ( 1.2)
Aquatic Beetle - 30300 23 (5.3) 29 (5.h) L (6.2) 59 (5.3 "2 (16,7} 18 (30.0) 23 (32.9). (50 0) 78 (31.0)
Stone Fly Nymphs 6 ( 6.9) 2L ( 5.5) 1L ( 2.6) 3 ( Le6) m T 3 ( Lo9) mmmmmmmmm —mmmmeee 3 ( 1.2)
Dragen Fly =~ ====-==- 2 ( 0,5) 7 (1e3) =emmmmme- 9 ( 0.8) | ==5—=--r 6 ( 3.8) 3 ( o3} -rm==m-- 9 ( 3.6)
Dragon Fly Nymphs 5 ( 5.7) 18 ( Le1) 38 ( 7.1) 3 ( L.b) i, ( 5.7) | 3 (25.0) 29 (18.1) 1L (20.0) §2o.o} 18 (19.0)
Fresh Water Shrimp - 1 ( 1.1) 23 ( 5.3) 31 5.8 2 ( 3.1) 57 ( 5.1) 3 (25.0) 62 (38.8) 23 (32.9) 60.0) 9L (37.3)
~ Millipede e 6 1L} 3 ( 066) mmmm—mme 9 (0.8} _==- m—— e m————— e s
TISHES 87 (100, L27 (97.9) il (96.3) 65 (100.) 1093 (97. Iy~ 12 (100.) 118 (7387 LT (67.1) 10 (100.) 187 (7he2)
Trout ST (aL1) 55 (12.6) 32 ¢ 6.0) 15 (23.1) 123 (11.0) = B8 (6.6} 86 (53.6) 27 (38, 6y 10 (100.) 131 (52.0)
Seulpin’ 00 (25.3) 82 (18.8) 96 (18.0) 11 (17.0) 211 (18.8) | 3 (25.0) Lo (25.0) 30 (L2, 9) 5 (50.0) 78 (31.0)
Squawfish 6 ( 6.9 L8 (11.0) 53 ( 9.9) 1 ( 1.5) 108 ( 9,6)  mmmmmm—— e e —— e o e
Colunbia B. Chub 21 (2h.1) L6 (10.6) 3 ( 0.6) 5 ( 7.7) 75 ( 6e7) ======- 2 { 1.3} —— 2 ( 0.8)
Sunfish 33 (37.9) 280 (6L.2) Lo (82.h) L5 (69.2) 798 (71,1) ——————— 1 ( 0.6) - 1 ( 0.4)
Sucker Lo (56.3) 163 (37.4) 112 (21.0) 25 (38.5) 3L9 (31.1) 10 (83,3) 7 (46.3) 15 (2L.h) 9 (90.0) 108 (L2.9)
Whitefish 5 (10.3) 22 ( 5.0) L ( 0.7) 10 (15.4) L5 (4e0) "1 (8.3} 5 ( 301) —mmmmmmm- 1 (10.0) 7 ( 2.8)
Bass " L (Lo6) 30 ( 6.9) 35 ( 666) =mmmmmmm= 69 ( 6ol). =mmmmmmm mmmmmmmms omsmemme mmmmmen s
Perch 7 ( 8.0)- 36 ( 8.3) 28 ( 5a2) L ( 6e2) 75 ( 6e7) + mmmmmmmn e e T T (s 0)
Shiner 10 (11.8) 2k ( 5.5) 9 ( 1.7) 10 (15.4) 53 ( L.7) ° b (33.3) 51 (31.9) 5 ( 7.1) 3 (30.0) 63 (25.0)
AMPH LBLANS T 5.7) L2 ( 9.6 86 (16.1) L ( 6.2} 137 (12.2) . I (33.3) 75 (16,0} 32 (5.7} 5 (50,0} 116 (L6.0)
Trog T .77 L2 ( 9.6) 8L (15.7) 3 ( he6] 13h (11l.9) P L (33.3) 175 (16.0) 32 (b5.7) 5 (50.0) 116 (L6.0)
Salamander = mmmem—me  meemeeee- L (0.7) 1 (1.5} 5 (0ah) . m=mmmm== 2 ((1.3) wmmmmmmme - 2 (0.8)
REPTILES S I ( 0.7) =mmm—=== L { OL) . ====—m== 1 (0.6] - 1 ( 0.1}
S —— 1 07) mommomee L ( 0.L) fmmmm==== 1 { 0,6) -=- - 1 ( 0.L)
BIRDS 3 ( 3.4) 17 T3.9) 25 ( L1y L C1.5) L3 (3.8) .2 (10.0) 23 (1hoh> 3 ([o3) mmmm=——=~ 20 (1l.l}
Unknown  ==———e=e 7 Leb) 9 ( Llof) ==mmmeme== 16 ( Loh) ;1ﬁ1'803) 12 ( 7.5) -~ 13 { 5.2}
Duck 5 (a0 7(1.6) 11 (2.a) 1(1.8) 22 (2.0 '1(83) ¢ ( 308) 3 ( Bo3) =mmm=m-m— 10 ( L.0)
Grebe  wemeeeee 3(0.7) 2 (0.L) =—emmmeemm 5 ( Ouly) _m==—m=m= 5 ((361) —dmmmmmmm —mmmmmmee 5 ( 2.0)
MAMMALS 3 8.9) 35 ( 8.0) 65 (12,2) 10 (I1b.L) 116 (10.3) _2 (16.6) 53 (3301) 39 (5507) 2 (20,0) 96 (38.1)
Unknown = m=—m—eems T { 0.2) 3 { 06b) mmmmm——== T {0.L) L ( 8e3)] 2 ( Lo3) momwmmmmmz wmmmmm=s 3 ( 1.2)
Otter (trace) 5 (5.7) 31 (7.1 50 (9.k) 9 (13.8) 95 ( 8.5 1 8.3) 11 ( 6,9) 22 (31. u) 1 (10.0) 35 (13.9)
. Beaver 1 ( 1ol) ~mmmmmmmm mmmo—e—e 1 ( 1.5 2 ( 0,2) ' cmmgmmmm T hol) 1 ( Loli} wemmwimi= 8 ( 3.2)
Maiskrat = ===00 me=eme——— 3 ( 0.7) 11 ( 2.1) =—=e—=me- 1 ( 1,2)  mmmmmmme 30 (18,8) 16 (22.9) 1 (10.0) L7 (18.7)
Meadow Mouse = = =mmmem—e— —————— m——— meme—m——— | mee———— 2 { Lo3) =mmmmmmm— mm————— 2 ( 0.8)
Shrew e e e ———" | —————— | e 1 g 066) —== -— 1 ( 0.L}
Mink e e L ( 0e2)  mmmmemee 1 ( Qol) = mmmmmmmm 1 ( 0e6) mmmmmmmse wmmm——— 1 ( 0.h)
Ground squirrel ==—m—w=-- 1 ( 0,2) mmmmmmm—e  emem—iee 1(0.1) = - st ——
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' Columbia.river chub in 2 scats and sunfish in 1 were recorded for the

~20-

At Gary's, the fish occurring in the highest percentage of the scats
was the trout 131 (52.0%). Trout appeared mostly in winter (66.7%) and
fall (100%), least in the summer (38.6%).  On Thompson area, trout ranked
fourth and maintained the same seasonal trend found at the other study
area, i.e., highest in winter (2L,.1%) and fall (23.1%), lowest in summer
(6,0%). The ranking fish at éhe Thompson area was sunfish 798 (71.1%)
with a high in summer (82.4%) and low in winter (37.9%). This fish was
not collected or reported to occur in Gary's lake. Suckers were second
in occurrence for both Thompson 319 (31.1%) and Gary's 108 (L2.9%). They
showed the same seasonal trend for the respective areas; high in winter
(5603 and 83.3%) and low for the summer (21.0 and 2L.1%). Third place for
Gary's was the sculpin, occurring in 78 (31.0%) and showing greatest for
summer (L2,9%) and fall (50.0%). At Thompson's the third important fish :
was also the sculpin 211 (18.8%). it showed about equal relations
throughout the spring (18.8%), summer (18.0%) and £all (17.0%) but increas-
ed in winter (25.3%). The fish occurring fourth a£ Gary's was the shiner
63 (25.0%). These were present in ét least 30% of* the scats for the
winter, spring and fall with lowest representation during the summer
(YQi%)o This iow trend for shiner also appears for the same period in the
Thompson area (1.7%) although its occurrence at no season approached that
ab Gary's. Squawfish, bass and perch were entirely absent_frqm any ana-

lyzed scats collected from Gary's area and the only occurrence for a

spring. Evidence suggests these were picked up elsewhere. For Thompson,
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the squawfish had a total occurrence of 108 (9.6%). It was greatest for

 spring L8 (11.0%) and summer 53 (9.98); lowest for fall 1 (1.5%). Gol- :

umbia river chub totaled 75 (6.7%); of these 21 (2L.1%) were in the
winter, L6 (10.6%) in spring and 3 (0.6%) in summer. Of all appearances

of bass 69 (6.1%), spring 30 (6.9%) and summer 35 (6.6%) were most promi-

nent followed by L (Le6%) for winter and entirely absent during the fall.
Perch were found in 75 (6.7%) scats; seasonal usage ranged from 5.2 to ;
8.3%. Total whitefish occurrence was L5 (L.0%). These appeared mostly
. in the fall 10 (15.L4%) and winter 9 (10.3%) followed by spring 22 (5.0%)
‘and then swmer L (0.7%). This same trend appeared for Gary's Lake but

too few data are available for definite conclusions. Only 7 (2.8%) ) ;

; appeared, with fall 1 (10.0%) and winter 1 (8.3%) highest, followed by
w} spring 5 (3.1%) and none for summer.
{::) " Invertebrates are 2 to 3 times greater in percent occurrence at
Gary's than at Thompson area for all seasons bub no season had less than f
20% for either areé° The most prominent at Gary's were: Fresh waber
shrimp 94 (37.3%), aquatic beetle 78 (31,0%), Maquatic insects! 71 (28.2%)
and dragon f£ly nymph 48 (19.0%). At Thompson area "aquatic insects" were
presént in 170 (15.2%) of the total; all others were represented less than |
6% each. Stonefly nymphs (Plecoptera) were represented in all seasons at y
Thompson but only during the spring at Gary's. i
Frogs appeared‘in 16.0% of the collection at Gary's and were reéorded

for 33.3% or more for all seasons. The Thompson occurrence was 11.9%

showing highest for summer 15.7% and lowest in fall li.6%. Salamanders
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were taken as a trace in both areas. |
<:> Hair and mammal remains were in 96 (38.12) scats at Gary”s and 116 é
(lOoB%) at Thompson. Excluding traces of otter hair the figures are 62 ﬂ
(2u°6%) and 22 (2.0%). Muskrat was the most numerous in scats containing
hair found in both areas. Of the total L7 (18.7%) containing muskrat hair

at Gary's, 30 (18.8%) were in the spring, 16 (22.9%) in summer, 1 (10.0%)

[

in fall and absent for winter. The Thompson area scats with muskrat hair \

1 (1.2%), was highest for swmer 11 (2.1%) followed by spring 3 (0.7%) !

and absent in both winter and fall, ﬂ

o rer—

Beaver occurrence was 8 (3,2%) for Gary's and only 2 (0.2%) for the

e

Thompson area. A1l usage at Gary's was in spring 7 (L. LB) except 1

(L.4%) in sumer. At Thompson it was recorded in 1 scat each for winter

T peveme -

and fall. Usage of other mammals for both areas was too insignificant

L e

(::) for comparison (Table 2J,
Of the 28 (11.1%) scats from Gary's having feathers, 23 (1hohi%) K %

occurred in the spring, 3 (4.3%) in sumer and 2 (16.6%) in winter. Thip-

teen (5.2%) were of unknown identity, 10 (4.02) were duck and 5 (2.0%)
grebes. All grebes were recorded for the spring period., Duck appeared
in 6 (3 8%) spring scats, 3 (Lo3%) in summer, 1 (8e3%) in winter and none
in fall. Spring 17 (3.9%) and summer 22 (L.1%) shared about equal fm-
portance for feather occurrence recorded for Thompson area. From this
area 16 (L.L%) were classified as unknown for the total L3 (3.8%).
Teenty-two (2. Q%) were duek and 5 (Ooh%) grebes. Ducks appeared in 11

(2.1%) scats during the summer, 7 (1,65) in spring, 3 (3.4%) in winter |
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and 1 (1.5%} in fall. Grebes were recorded for spring 3 (0.7%) and
summer 2 (Ooh%}. The incidence of feather occurrence was greatest during
June at Gary's, whereas it was highest during August at Thompson area.
Reptiles appeared in L (0.7%) scats, all from swmer collections at

Thompson and 1 (0.6%) for the spring at Gary's. }

Tapeworm Incidence i
Tapeworm proglottids occurred in scats from both areas. They were
in 12 (8.6%) of'the April scats with 11 (16.2%) for Thompson and 1 (1.h%)
for Gary's: 17 (9.7%) for May, 17 (11.6%) and. zero; 17 (6.1%) for June,
16 (7.2%) and 1 (1.7%); 1L (5.7%) forJuly, 11 (5,1%) and 3 (9.1%); 20
(7.2%) for August, 20 (7.8%) and zero. Scats contained from 2 to 76 pro-
glottids which ranged from 1/8 to 1% inches, A collection of.20 squawfish
from the Pleasant Valley Fisher river, adjacent to an often used otter
latrine, revealed 8 to conmtain larval tapeworms in their body cavity. -
These were found to a lesser extent in shiner and perch. The proglottids i

and larval stages were both identified as Ligula intestinalis by the

Agricultural Research Center, Beltsville, Maryland., Wardle (1935) mentions

this tapeworm as frequent in fish eating birds.

DISCUSSION
The data indicate that the food of the otter wvaries within restricted }
limits from one area to another. The reasons for these differences are
not readily interpreted. In some éases it seems to be a case of availa-

bility of prey (numbers) but in others this is not readily apparent. It |
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seems obvious that the habits of certain fishes would make them more
vulnerable than others irrespective of total populations. It follows
that the limited sampling.of fish populations by gill netting, electric
shocking, and fishing did not necessarily indic;te the relative abundance
of vulnerable populations. The predominent fish, sunfish (71.1% of scats
from Thompson),'eaten by the otter was not taken in any great numbers by
sampling. It was noted while walking the lake shores that sunfish were
abundant close to'the water's edge during the spring and summer seasons.
Selective angling in a few of these places did increase the sunfish catch
but still not in proportion to their occurreﬁce in scats. In all proba-
bility the habits of the sunfish, dgriné at least some periods, make them
more avallable to the otter. One observation of two obter in a small lake
showed their mammer of “hunting" to.be that of circling the lake rather
close to the shore line. On the other hand, the high incidence of sunfish
in the scats at Thompson could possibly indicate a preference for this'
species but at Gar&'s where sunfish were absent otter were equally abund-
ant and diverted their attention towafds other prey.

The populations of bass, trout and shiner as indicated by sampling
were also lower than is suggested by their occurrence in scats.

In contrast to the fishes sbove, the squawfish and Columbia river
chub did not occur as frequently in scats as.their apparent sbundance
indicated by fishing in poéls adjacent to often used latrines would sug-

gest. One catch for 30 minutes of fishing yielded 20 squawfish. At a

lake near otter latrines, 3 hours of fishing resulted in a catch of over

Il
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100 squawfish. These fishes were only represented in 16.3% of the total
scats. '
Whitefish were taken in deep water gill net sets and in greater pro-

portion than their incidence in droppings. Scheffer (1953) reported the

capture of ottgr (Lutra canadensis) in crab pots set in 60 feet of water.
Numbers of perch caught by fishing and gill nets gave an indication of
greater occurrence than scat analysis. From 52 scats collected on the
lower Thompson iake, 21 had perch remains (LO.L4%) and 16 (30.8%) had sun-
fish. In the upper Thompson Lake, perch were in 21 of 225 scats (9.3%)
and sunfish in 205 scats (90.7%). The reasons for the increase of pefch
in the diet from one end of these lake; to the other is difficult to
evaluate. )

In some instances there does appear to be a direct correlation be~
tween relative abundaﬁce and utilization., The catch of sculpins by
shodking seemed proportionate to the occurrence in scats as did +the
rumbers of suckers caught in gill nets (Table I}, |

Otter predation on fur bearers séemed to be in relation to availa-
bility. Gary's Lake had a higher incidence of beaver and muskrat than
Thompson (Table II) and the degree of utilization was higher. Muskrat
remains first appeared in the scats deposited during April for both areas.
At Gary's, scats with muskrat reached a peak in June, occurring in 1h.
Evidence of muskrat was hiéhest during August at Thompson area, appearing

in 5 scats. The predominant occurrence of muskrat remains in the spring

and summer suggest the vulnerability of this species when their numbers
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exceed the .security levels under prevailing conditions (Errington, 1943
and 19L6}.
Of the 8 scats containing beaver at Gary's, 5 occurred during 4pril,
2 in May and 1 for August. The two for Thompson's consisted of one each

for fall and winter.

CONCLUSIONS AND RECOMMENDATICNS

The waters of the Thompson lake region are heavily populated with
fiéhes not particularly sought by fishermen. These fishes constitute a
high percent of the diet of the otter. Fishing pressure is Iight, It is
the opinion of the writer that the facis do not Justify the conclusion
that otter constitute a menace to the sport fishing of the area although
they may do some damage locally.

. The data indicate that otter take some muskrat and beaver particular-
1y in areas of high populations but a modern interpretation of predator-
prey re;ationships suggests this cammot be interpreted as a true popu~ |
1atioﬁ depressant. It is more suggestivé of top heavy wvulnerabile popu-
1ati9ns resulting perhaps from insufﬁicient harvests. It would appear
that. miskrat and beaver trapping in the area should be increased.

The numbers of otter do not appear sufficient to warrant an open
season. There is the possibility however, that a limited open season
might stimulate an inerease in reproduction and sufvival in this popu-~
lation and create a self imposed protection by residents on an animal
now subjeét to acts of vandalismo

The need for a live trapping and marking study to determine home




. minipg the relationship between undigested remains found in scats and the

-number and kinds of animals eaten thus providing a basis for more accur-

-2~
rauge seems apparent to aid in ‘a better understanding and management of
this amimal. Such information would provide data for management units,
population éstimates, ete.

Feeding experiments with captives would reveal the value, one way or
the other, of using droppings as an indicator of the number of animals in

an area. These experiments could also serve as a foundation for deter—

ate evaluations of scat analysis.

SUMMARY

1. A food habits study by scat analysis was conducted in the
Thompson lakes region of Lincoln County, Montana, to help evaluate the
economic status of the otter. |

2. Otter latrines were located by walking the shore lines of lakes
and streamss 96 were discovered on fallen trees, beaver houses and the
shore.

3. Otter scats were easily distinguished by size, shape, and odor.
A-total of 2209 were collected between April, 1952, and May, 1953. Ap-
proximate date of deposit was determined for 137h which were assigned to
winter, spring, summer and fall. These constituted the basis for this
study. _

. The limited use of electric shocking, gill net sets and'fishing
were employed in an attempt to obbtain the relative abundance of fishes in

the various waters. An indication of fur bearer abundance was afforded [
]
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‘ By’”sign".

5. Scats were analyzed in a dry state. Each was broken.apart in a
culture dish with dissecting needle and tweezer. The complete scat was
searched for identifiable remains of items in the diet. These were ]
identified by comparisons with reference collections. Hair identifi-
cations were restricted to fur bearers (otter, beaver, muskrat, mink);
feathers to Anatidae and grebes. All scats and reference collections are
at Montana State College.

6. Data are expressed as percent occurrence by seasons which was ¢
calculated by dividing the number of scats for a season into the number
of occurrences of an item. '

7. Daté for two separated areas (Thompson and Gary) are compared.

8. Tor the entire year and for both areas fish remains were
::]D identified most frequently, appearing in 1280 (93?2%) of“the scats., In-
vertebrates were recorded for 566 (L1.2%), amphibians 253 (18.L%), mammals
212 (15.L%), birds 7L (5.2%) and reptiles 5 (0.LZ). -

9, Considering all scats, sunfish occurred in 58.2%, sucker 33.3%, ;
sculpin 21,0%, and trout 18.5%. This same order of importance was es-
tablished for the Thompson area. Gary'!s lake was: tréut 52,0%, sucker
42.9%, sculpin 31.0% and shiner 25.0%.

10, Dragon fly nymph, aquatic beétles and fresh water shriwmp appear-
ed in scats consistently bﬁt seldom made up an appreciable percent of the

scat. It was most common to find 1-5 of these in a dropping.

* 11, Frogs were found to be a prominent part of the diet and were
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f - found throughout all seasons.
4 of tobal scats but was present in 18.7%

12, Muskrat occurred in L.l
of the collectlon at Gary's lake and predominant during- spring and summer.
in June, occurring in 1l; scats. Beaver appeared

The highest incidence was
v's and 2 for the

in 10 or 0.7% of all scats with 8 occurring at Gar

Thompsone.
13. The data suggest availability to be important in determining

the food habits of the otter.

1)y, Tapeworm proglottids, Tigula 1ntest1na11s, were found in scats

from both areas.
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