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 WINTER TERRITORIALITY IN MOUNTAIN LIONS

 MAURICE G. HORNOCKER, Bureau of Sport Fisheries and Wildlife, Moscow, Idaho

 Abstract: This paper, covering the first 4 years of a continuing study, reports on preliminary findings
 concerning territoriality and its function in a mountain lion (Felis concolor) population. The research
 was carried out in the Idaho Primitive Area in central Idaho. Forty-three different lions were captured
 and marked during four winter and early spring seasons. Thirty-one individuals were recaptured 89
 times, making a total of 132 captures during the study. Nine resident adults, captured a total of 59
 times, provided the bulk of the data on home range and territoriality. Minimum size of the males' win-
 ter home range was constant from year to year, but it varied for females, depending upon their repro-
 ductive status. The smallest winter home range for a female, during a single season, was approximately
 5 square miles, the largest approximately 20 square miles. Males utilized larger areas. Resident male
 lions occupied distinct winter territories without overlap, but resident females shared some common
 areas. Male territories overlapped those of females. Lions exhibited a high degree of tolerant but unso-
 cial behavior. No evidence of territorial defense was noted. Transient lions of both sexes moved freely
 through occupied territories. A mutual avoidance behavioral mechanism acted to distribute lions in both
 time and space. Visual and olfactory marks serve to facilitate avoidance between lions.

 Limited information is available on home-

 range size and territoriality of mountain
 lions. Most data in the literature are based

 on observations made by hunters or persons
 engaged in control programs and are of a
 subjective nature. Young and Goldman
 (1946:83) listed some distances traveled by
 individual lions but made no mention of

 home-range size. Palmer (1954:142) stated
 that the home range covers "many square
 miles" and Bruce (1925:4) reported a range
 of 100 square miles. Other authors cite
 similar extensive ranges.

 Intensive studies of the larger solitary
 Felidae are few. Recent notable exceptions
 are the work of Saunders (1963) with lynx
 (Lynx canadensis), and Schaller (1967) with
 tigers (Panthera tigris). Leyhausen and
 Wolff (1959) and Leyhausen (1965) have
 studied free-ranging domestic cats exten-

 sively, particularly the role of territoriality
 in populations.

 In 1964, a long-term ecological study of
 the mountain lion was begun in central
 Idaho. The study was designed to investi-
 gate the dynamics of a lion population and
 to assess the impact of this population on
 its prey, particularly big-game animals. The
 second of these objectives will be treated at
 length in another paper (Hornocker, in
 press). This paper deals with preliminary
 findings concerning territoriality and its
 function in a mountain lion population.

 Major financial support was provided by
 the University of British Columbia and the
 Idaho Fish and Game Department. Grants
 were contributed each year by the Theo-
 dore Roosevelt Memorial Fund of the Amer-

 ican Museum of Natural History, the Boone
 and Crockett Club, and the New York Zoo-
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 Table 1. Adult mountain lions captured in the Big Creek Study Area during four field seasons, 1964-1968. Each number
 refers to a specific lion.

 MALES

 1964-65 1965-66 1966-67 1967-68

 FEMALES

 1964-65 1965-66 1966-67 1967-68

 Residents 3 3 3 3 4 4 4 4
 7 7 - - 11 11 11 11
 - 18 18 18 12 12 12 12
 - - 26 26 - 16 - 16

 - 24 - 24
 - - 29 29

 Transients
 - 20 28 - 1 21 32 -
 5 22
 8
 9

 Total Adults Captured & Recaptured 5 5 4 3 4 6 5 6

 logical Society. The National Wildlife Fed-
 eration awarded me a 1-year fellowship in
 1965.

 A great many individuals contributed di-
 rectly or indirectly to the undertaking
 (Homocker, in press). I am particularly
 grateful to I. McT. Cowan and D. H. Chitty
 of the University of British Columbia, and
 to J. R. Woodworth of the Idaho Fish and
 Game Department. W. Wiles assisted in all
 aspects of the field work. I. McT. Cowan
 and E. Bizeau reviewed the manuscript.

 THE STUDY AREA

 The research was conducted in an area

 of approximately 200 square miles in the
 Big Creek and Middle Fork drainages of
 the Salmon River within the Idaho Primi-
 tive Area. The area of actual useable win-

 ter range, arbitrarily that below the 6,000
 ft level, is, however, only about 109 square
 miles. The Primitive Area, 1,910 square
 miles, lies in central Idaho contiguous to and
 south of the Salmon River. It is wilderness

 and is extremely rugged in its entirety; un-
 populated expanses of wilderness still exist
 in many places beyond its boundaries. This

 area has the greatest elevational relief of
 any part of Idaho; it is described in detail
 by Homocker (in press). Deep snow con-
 fines lions and their big-game prey species
 to the major stream courses, usually below
 6,000 ft, for approximately 5 to 6 months in
 winter and spring. In the Big Creek study
 area, lions are restricted to the drainage by
 deep snow and can leave the area only by
 going downstream to the mouth of Big
 Creek.

 METHODS

 Capturing, individually marking, and sub-
 sequently recapturing lions was the basic
 method of obtaining data. Much informa-
 tion was also gained by tracking. Intensive
 work began each year in late November,
 and continued until late April or early May.
 Trained dogs were used to track and cap-
 ture the lions; each cat was tranquilized
 with drugs to facilitate handling. Sernylan,
 a brand of phencyclidine hydrochloride
 (Parke, Davis and Company, Detroit, Mich-
 igan), was injected intramuscularly by means
 of Cap-Chur syringes fired from a specially
 designed powder-charge gun. A total of 71
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 WINTER TERRITORIALITY IN MOUNTAIN LIONS Hornocker 459

 Table 2. The mountain lion population in the Big Creek
 study area, 1966-67 and 1967-68.

 NUMBER NUMBER
 OF ADULT OF ADULT NUMBER OF

 How MALES FEMALES JUVENILES
 DETER-
 MINED 66-67 67-68 66-67 67-68 66-67 67-68

 From

 Recapture 4 3 5 6 6 6

 From
 Tracks 2 1 1 - 1 2

 6 4 6 6 7 8

 dosages was administered, averaging 1 mg
 of drug/1.71 lbs of body weight. A total of
 541 days was spent in actually searching for
 and tracking mountain lions during 4 years.
 Population size was established by recap-
 turing marked individuals throughout the
 4-year period. Adult lions captured in suc-
 cessive years, in the same areas, were con-
 sidered residents; those marked and not
 recaptured were regarded as transients (Ta-
 ble 1). Information was also obtained by
 combining recapture information with data
 obtained from tracks. This was done by
 relating the time tracks were made to the
 time of recapture. Data concerning move-
 ment and territory size and function were
 obtained through recaptures and by track-
 ing known individuals. Each set of tracks
 found was followed and an effort was made

 to capture each lion tracked. This elimi-
 nated any possibility of bias in the recap-
 ture data. Boundaries were determined

 from recapture data and from tracks, and
 suggest winter territory size. Methods are
 explained in detail in another paper
 (Hornocker, in press).

 RESULTS

 Forty-three individual lions were cap-
 tured, marked, and released during the 4
 years. Thirty-one individuals were recap-
 tured 89 times, making a total of 132 cap-
 tures during the study. Table 2 shows that

 Table 3. Number of captures made of nine mountain lions
 during a 4-year period.

 INDIVID- NUMBER OF TIMES CAPTURED
 UAL

 LION 1964- 1965- 1966- 1967-
 No. 65 66 67 68 Total

 Adult Males 3 2 5 3 4 14
 18 - 2 4 1 7
 7 1 1 - - 2
 26 - - 1 1 2

 Adult Females 4 3 3 2 2 10
 11 - 1 4 3 8
 12 - 1 2 2 5
 16 - 2 - 1 3
 29 - - 5 3 8

 59

 19 and 18 lions were present on the study
 area in the winters of 1966-67 and 1967-68,
 respectively. This is slightly below the esti-
 mates I made after the first two seasons work
 in 1964-65 and 1965-66. Ten individuals

 were captured the first season, and I esti-
 mated a total population of 22. Eighteen
 different lions were handled in 1965-66. I

 estimated 24 for the total population that
 year. I believe the more complete data
 available for the last two seasons more ac-

 curately defines the total minimum resident
 population. In any event, the data suggest
 that the population has stabilized at about
 10 adults which are full-time winter resi-

 dents. Causes of and evidence for this pop-
 ulation stability will be presented in detail
 by Hornocker (in press).

 Nine mature lions which were tracked ex-

 tensively and captured a total of 59 times
 provided the bulk of the information on
 movement and territory size and function
 (Table 3). Recaptures of other males, while
 less conclusive with regard to that particu-
 lar animal's range, support the evidence
 gained from the adult males which were re-
 captured more frequently.

 Individual winter ranges were determined
 by plotting outlying points of capture or ob-
 servation (Dalke 1942:42, Craighead and
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 Fig. 1. Minimum winter home range of four male and five female mountain lions.

 Craighead 1956:18). "Observation" here ap-
 plies to those instances when a lion was
 tracked and subsequently captured.

 The winter ranges of four resident adult
 males and five resident adult females, deter-
 mined by recaptures during 4 consecutive
 years, are plotted in Fig. 1.

 Males

 Fourteen captures during 4 consecutive
 winters, provided the information used in
 delimiting the range of male No. 3. The
 minimum size of this cat's winter range was
 approximately 25 square miles.

 Male No. 18 was captured seven times in
 a 3-year period. His range was confined to
 the Rush Creek drainage, a major tributary
 of Big Creek. The actual area occupied by

 No. 18 is probably greater than that indi-
 cated in Fig. 1.

 The winter range of male No. 7 suggested
 by two captures in consecutive years, was
 on lower Big Creek and downstream on the
 Middle Fork; it's extent is not known. No.
 7 was not captured in the 1966-67 and
 1967-68 seasons and there is a strong pos-
 sibility he was replaced by No. 26; this male
 was captured in both those years in this
 range. All my data indicate that two resi-
 dent males will not occupy the same range.

 Females

 Ten captures, made over a 4-year span,
 established the range of No. 4. No. 11 and
 No. 12 were captured eight and five times,
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 respectively, in 3 consecutive years. No. 16
 was first captured in 1965-66. We failed to
 capture her in 1966-67, although tracks sug-
 gested she was present. She was captured
 again in 1967-68. No. 29 was captured eight
 times in 1966-67 and 1967-68; her distinc-
 tive track, noted during the previous 2
 years, revealed that she had been in the
 area since the study began.

 The largest area occupied by a female
 during a single winter was that of No. 4 in
 1965-66-approximately 20 square miles.
 The smallest was No. 29's in 1966-67-

 about 5 square miles.
 All females studied appeared to change

 the extent of their ranges in different winter
 seasons. The changes were correlated with
 the female's reproductive status. In 1964-
 65, No. 4, accompanied by three approxi-
 mately 7 to 8 month-old kittens, confined
 herself to the eastern portion of the range
 indicated in Fig. 1. In 1965-66, still accom-
 panied by the three kittens (now 18 to 22
 months old), she was captured at the fur-
 thermost points in Fig. 1. Again with small
 kittens-of-the-year in 1966-67, she utilized
 only the western portion of the indicated
 range.

 In 1965-66, female No. 29 had three kit-
 tens; alone in 1966-67, she utilized only
 about one-third of the previous year's range.

 Similar changes appeared to be made by
 No. 11, No. 12, and No. 16, over a 3-year
 period, although data are inconclusive.

 My data suggest that a female's reproduc-
 tive status, and the age and number of her
 offspring, dictate the extent of her seasonal
 range in the Idaho Primitive Area. Food is
 equally available, from the standpoint of
 numbers, throughout all the lions' ranges.
 Over-abundant populations of elk (Cervus
 canadensis) and mule deer (Odocoileus
 hemionus) occur in the study area (Hom-
 ocker, in press). When alone, a female does

 not need to utilize a large area, but when
 accompanied by young kittens, the demands
 of the family for food, and the flight behav-
 ior of the prey animals, dictate that she
 utilize a larger hunting area. This is limited,
 however, by the ability of the young to
 travel great distances.

 In the offspring's second year, until the
 time when the young become self-sufficient,
 the family requires its greatest amount of
 food. Thus a larger area is required. Neigh-
 boring females make this adjustment with-
 out stress-females appear to make the
 automatic cooperative adjustment, with re-
 spect to year-to-year spatial relationships,
 that Craighead and Craighead (1956:38)
 found in birds of prey.

 Fig. 1 illustrates the overlap of ranges of
 males and females. The range of male No.
 3 overlaps that of two females, No. 4 and
 No. 29. Females No. 11, 12, and 16 reside
 in the same range as male No. 18. Female
 No. 24, captured in 1965-66 and 1967-68
 and definitely a resident, occupies the range
 of males No. 7 and 26. This female has been

 captured only twice and data are incom-
 plete.

 The boundaries plotted in Fig. 1 must not
 be rigidly interpreted. As stated previously,
 however, deep snow confines lions to the
 drainage, usually below 5,500-6,000 ft, and
 restricts movement other than down-drain-

 age. Transients enter and leave the Big
 Creek drainage via the mouth of Big Creek.
 No such movement has been recorded for

 resident lions. I believe the actual areas

 utilized by some lions extend beyond that
 indicated. I do believe, however, that terri-
 tories relative to each other are properly de-
 picted by the capture data. In this respect,
 the fact that some lions were not captured
 in certain areas is equally as important as
 capture data on other individuals. Dasmann
 and Taber (1956:151) used this type of
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 negative data in determining home ranges
 of deer.

 DISCUSSION

 Etkin (1964:21-25) has introduced the
 "locality" concept of territoriality. He de-
 fines territoriality "as any behavior on the
 part of an animal which tends to confine
 the movements of the animal to a particular
 locality." He points out that the locality
 sense of animals may take a variety of
 forms, some of which bear resemblance to
 the classic type (that is, "defense of an
 area") but differ in that the animal shows
 no tendency to exclude others of the species
 from a given area. In Etkin's words (1964:
 23-25): "Such a sense of locality, which is
 characterized by the positive element of at-
 traction to the area without the negative ele-
 ment of driving others off, may be called
 home range or home-range territory. Un-
 fortunately, the distinction between de-
 fended and home-range territory cannot al-
 ways be maintained in practice, since our
 knowledge of the natural behavior of ani-
 mals under the varied natural conditions of
 their lives is often insufficient to enable us

 to say to what extent others are excluded
 from the territory. The unqualified term
 'territory' is therefore useful for such cases,
 and it can readily be qualified as home-
 range or defended as our knowledge justi-
 fies." Etkin's remarks appear apt to this
 discussion, and I have adopted his usage of
 the term territory.

 The male lions resident in the Big Creek
 drainage clearly exhibit a spatial distribu-
 tion of territories. No defense of a territory
 was noted in the study and transient lions,
 both males and females, used these territo-
 ries freely. If a territory were actively de-
 fended against an intruder, then the resi-
 dent would have to approach the intruder
 to either frighten it or to forcefully drive it

 from the area. In tracking resident and
 transient lions literally hundreds of miles,
 no evidence was found for this occurrence.

 Nor did any of the lions show evidence of
 fighting. Female residents, while exhibiting
 Etkin's definition of territorial behavior,
 shared the same area. These territories were

 also overlapped by those of mature males
 (Fig. 1).

 Spatial distribution of territories suggests
 some type of interaction between individ-
 uals, usually of the same sex. Dice (1952:
 261-262) states that such a distribution usu-
 ally results from a defense of territories, al-
 though it can occur purely as an effect of
 the unsocial behavior of the species. Mid-
 way in the 1965-66 season, it became ap-
 parent that lions were avoiding close con-
 tact with one another. Striking examples of
 this avoidance behavior, which I termed a

 "mutual avoidance reaction" (Hornocker
 1967), were recorded by tracking the ani-
 mals in snow throughout the remainder of
 the study. Mature males, both residents
 and transients, avoided all other lions. The
 same was true of all females. Social toler-

 ance was exhibited only by males and fe-
 males during the breeding season, and by
 females and young during the period of
 juvenile dependency.

 Lack (1954:270) recognized the impor-
 tance of avoidance behavior, stating ". . .
 dispersion is primarily due to the avoidance
 of occupied or crowded ground by potential
 settlers, not to aggressive behavior of those

 in occupation." Tinbergen (1968:1413) be-
 lieves that, in territorial species, "in this sys-
 tem of parceling our living space, avoidance
 plays as important a part as attack." Nu-
 merous examples of avoidance recorded in
 this study support these views. Avoidance,
 however, was not limited to "potential set-
 tlers"; residents exhibited the same behav-

 ior. One striking example, involving males,
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 is worthy of mention. On January 10, 1967,
 we captured a young unmarked male in the
 territory of resident male No. 3. This young
 male had killed an elk the previous day,
 had stayed at the kill, and was captured
 there. Tracks indicated that a large male
 had passed within 50 yards of the young
 male and its kill the same day of the cap-
 ture. The following day we tracked the
 large male, resident No. 3, and captured
 him some 3 miles distant. He had made no

 attempt to challenge the young male tran-
 sient; apparently he purposely avoided con-
 tact once he became aware of the young
 male's presence.

 The same areas were used by different
 individuals but never at the same time-

 lions were spaced in time as well as area.
 Scrape or scratch marks appear important
 in this spacing. Lions urinate and fre-
 quently defecate on top of these marks-
 a visual as well as olfactory mark is made.
 All lions, but particularly the males, make
 these marks in trails, on high ridges, and at
 lion crossings; some permanent stations oc-
 cur in each territory. Both males and fe-
 males invariably visit these sites and ordi-
 narily travel much the same route, whether

 hunting or seemingly just traveling. On a
 number of occasions an animal tracked to

 one of these sites abruptly changed course,
 sometimes retracing its route for a consid-
 erable distance. Invariably it was found
 that another lion or family of lions was in
 the area.

 Leyhausen and Wolff (1959:670) found
 that free-roaming domestic cats shared
 pathways and hunting grounds but empha-
 sized that common use did not mean simul-

 taneous use. The cats "avoid encounters by
 keeping to a more or less definite time-
 table." These cats spaced themselves by
 visual contact but the authors believe that

 "mammals which live in densely grown

 habitats . . . [utilize] olfactory markings
 [which] probably serve to prevent encount-
 ers, . . ." These marks function "rather like
 railway signals," serving to notify newcom-
 ers of the presence of another animal. "The
 individual, before passing by such a mark,
 regularly covers it with its own, thus 'clos-
 ing the section.'" (Leyhausen and Wolff
 (1959:670). Their observations might well
 have been made on the lions in this study.
 I arrived at my conclusions concerning ter-
 ritoriality and function of the scrape marks
 before I had knowledge of their work.

 A further function of territoriality-in
 time as well as in space-appears to be that
 it affords greater success in securing large
 prey animals. Mountain lions must employ
 stealth to place themselves within striking
 distance. The chances of success in an area

 already hunted or being hunted by another
 individual are much less than in an area

 where prey animals are undisturbed. Crook
 (1965:199) believes this is a major factor in
 the territoriality of nesting kingfishers. He
 states ". . . individual methods of hunting
 probably ensure greater success per bird
 than group attacks on easily alarmed fish
 shoals could allow." Tinbergen (1957:16)
 also commented that "familiarity with to-
 pography allows predators to utilize an
 area's food resources more efficiently."

 The type of nonagressive territorial be-
 havior exhibited by the mountain lions in
 this study has been reported for a number
 of other species. Leyhausen (1965) docu-
 mented it thoroughly for domestic cats.
 Schaller (1967:239) found resident tigers in
 India tolerant of transients, but speculated
 that some males might defend a territory
 against other males. He felt a self-limiting
 trend was operating in the population on
 the local level, "perhaps based on intra-
 specific intolerance when meeting or shar-
 ing a kill and, more subtly, on various

This content downloaded from 132.174.250.220 on Thu, 31 Jan 2019 17:34:12 UTC
All use subject to https://about.jstor.org/terms



 464 Journal of Wildlife Management, Vol. 33, No. 3, July 1969

 visual and olfactory signals left in the en-
 vironment."

 Territoriality appears to be extremely im-
 portant in regulating numbers of mountain
 lions in the Idaho Primitive Area. The

 actual regulating mechanism or mechanisms
 acting in this population are not known,
 though the importance of mortality and dis-
 persal is noted (Hornocker, in press).

 The primary function of territoriality in
 the mountain lion population appears to be
 a spatial distribution of individuals. This
 spacing, brought about without apparent
 conflict, acts to limit population size (see
 Carrick 1963, Kuhme 1966). Further, this
 behavioral mechanism makes possible the
 adjustment of these spatial arrangements
 with respect to (1) changing environmental
 conditions, (2) to the presence of other
 lions, and (3) to the individual female's
 changing reproductive status. Such a be-
 havioral mechanism appears necessary to
 the survival of populations of solitary, spe-
 cialized predatory species. A solitary pred-
 ator must depend on its physical well-being
 to survive. Fighting in the defense of a
 territory has been reported for more gre-
 garious predators, such as wolves (Murie
 1944, Cowan 1947, Mech 1966). The mu-
 tual-avoidance mechanism appears to have
 evolved as a much more economical means

 of spacing solitary individuals. Fighting
 may occur at times, but I believe it is an
 extremely rare occurrence.

 LITERATURE CITED

 BRUCE, J. 1925. The problem of mountain lion
 control in California. California Fish and
 Game 11 ( 1 ):1-17.

 CARRICK, R. 1963. Ecological significance of ter-
 ritory in the Australian magpie, Gymnorhina
 tibicen. Proc. Internatl. Ornithol. Congr. 13:
 740-753.

 COWAN, I. McT. 1947. The timber wolf in the
 Rocky Mountain National Parks of Canada.
 Canadian J. Research 25(4): 139-174.

 CRAIGHEAD, J. J., AND F. C. CRAIGHEAD, JR. 1956.

 Hawks, owls and wildlife. Stackpole Co., Har-
 risburg, Pennsylvania and Wildl. Mgmt. Inst.,
 Washington, D. C. 443pp.

 CROOK, J. H. 1965. Avian social organizations.
 Symp. Zool. Soc. London 14:181-218.

 DALKE, P. D. 1942. The cottontail rabbits in
 Connecticut. State Geol. and Nat. Hist. Sur-
 vey, Bull. 65. 97pp.

 DASMANN, R. F., AND R. D. TABER. 1956. Be-
 havior of the Columbian black-tailed deer with
 reference to population ecology. J. Mammal.
 37(2):143-164.

 DICE, L. R. 1952. Natural communities. Univ.
 Michigan Press, Ann Arbor. 547pp.

 ETKIN, W. (Editor). 1964. Cooperation and
 competition in social behavior. Pp. 1-34. In
 Social behavior and organization among verte-
 brates. Univ. Chicago Press, Chicago, Illinois.
 307pp.

 HORNOCKER, M. G. 1967. An ecological study of
 the mountain lion. Univ. British Columbia.
 53pp. Mimeo.

 1968. An analysis of mountain lion
 predation upon mule deer and elk in the Idaho
 Primitive Area. Wildl. Monographs. (In
 Press. )

 KUHME, V. W. 1966. Beobachtungen zur Sozio-
 logie des Lowen in der Serengeti-Steppe
 Ostafrikas. Zeitschrift Fur Saugetierkunde 31
 (3):205-213.

 LACK, D. 1954. The natural regulation of animal
 numbers. Oxford, Claranden Press, London.
 343pp.

 LEYHAUSEN, P. VON. 1965. The communal or-
 ganization of solitary mammals. Symp. Zool.
 Soc. London 14:249-263.

 , AND ROSEMARIE WOLFF. 1959. Das
 Revier einer Hauskatze. Zeitschrift fur Tier-
 psychologie 16(6):666-670.

 MECH, L. D. 1966. The wolves of Isle Royale.
 U. S. Natl. Park Serv. Fauna Series 7. 210pp.

 MURIE, A. 1944. The wolves of Mount McKin-
 ley. U. S. Natl. Park Serv. Fauna Ser. No. 5.
 238pp.

 PALMER, R. S. 1954. The mammal guide. Dou-
 bleday & Co., New York. 384pp.

 SAUNDERS, J. K., JR. 1963. Movements and ac-
 tivities of the lynx in Newfoundland. J. Wildl.
 Mgmt. 27( 3 ) :390-400.

 SCHALLER, G. B. 1967. The deer and the tiger.
 Univ. Chicago Press, Chicago, Illinois. 370pp.

 TINBERGEN, N. 1957. The functions of territory.
 Bird Study 4 (1):14-27.

 1968. On war and peace in animals and
 man. Science 160(3835):1411-1418.

 YOUNG, S. P., AND E. A. GOLDMAN. 1946. The
 puma, mysterious American cat. Am. Wildl.
 Inst., Washington, D. C. 358pp.

 Received for publication January 28, 1969.

This content downloaded from 132.174.250.220 on Thu, 31 Jan 2019 17:34:12 UTC
All use subject to https://about.jstor.org/terms


	Contents
	457
	458
	459
	460
	461
	462
	463
	464

	Issue Table of Contents
	The Journal of Wildlife Management, Vol. 33, No. 3 (Jul., 1969), pp. 457-744
	Front Matter
	Winter Territoriality in Mountain Lions [pp. 457-464]
	Population Ecology of Summer Resident Elk in Jackson Hole, Wyoming [pp. 465-481]
	Digestible Energy Requirements for Winter Maintenance of Michigan White-Tailed Does [pp. 482-490]
	Fasting Metabolism of White-Tailed Deer [pp. 490-498]
	Nutritional Analyses and in Vitro Digestibility of Mistletoes Browsed by Deer in Arizona [pp. 499-505]
	Qualitative Identification of Forage Remnants in Deer Feces [pp. 506-510]
	Habitat-Deer Relations in Two Ozark Enclosures [pp. 511-520]
	Antler Morphometry in a Colorado Mule Deer Population [pp. 520-533]
	Immobilization of the Shiras Moose [pp. 534-537]
	Winter Food Habits, Range Use, and Home Range of Antelope in Montana [pp. 538-551]
	Cemental Deposition, Tooth Succession, and Horn Development as Criteria of Age in Dall Sheep [pp. 552-558]
	Reproductive Biology of the White-Tailed Jack Rabbit in North Dakota [pp. 558-568]
	Energy Metabolism of the Eastern Gray Squirrel [pp. 569-575]
	Movement Patterns of the Mongoose in Hawaii [pp. 576-584]
	Time-Specific Tracer to Indicate Bait Acceptance by Small Mammals [pp. 584-588]
	Incubation Environment and the Development of Mallard Embryos [pp. 589-595]
	Some Aspects of the Breeding Biology of the Hooded Merganser [pp. 596-604]
	Brood Habitat of the Hooded Merganser [pp. 605-609]
	Brood Break-up and Dispersal of Ruffed Grouse [pp. 609-620]
	Characteristics of Drumming Sites Selected by Ruffed Grouse in Alberta [pp. 621-628]
	Aging and Sexing Criteria for Ohio Ruffed Grouse [pp. 628-636]
	Prairie Chicken Responses to Changing Booming-Ground Cover Type and Height [pp. 636-643]
	A Method for Evaluating Greater Prairie Chickens Habitat in Colorado [pp. 643-649]
	Sage Grouse Nesting and Brood Habitat in Idaho [pp. 649-662]
	Regression Coefficients Used to Adjust Bobwhite Quail Whistle Count Data [pp. 662-668]
	Responses of Instrumentally Conditioned Starlings to Aversive Acoustic Stimuli [pp. 669-677]
	Responses of Caged Grackles to Chemically Treated and Untreated Foods [pp. 678-681]
	Trout Production and Angling Success from Matched Plantings of Brook Trout and Rainbow Trout in East Fish Lake, Michigan [pp. 682-692]
	Accumulation of Dieldrin by Fish and Selected Fish-Food Organisms [pp. 693-700]
	Briefer Articles
	An Improved Age-Lens Weight Regression for Black-Tailed Deer and Mule Deer [pp. 701-704]
	A Photoelectric Cell System for Recording Nocturnal Activity of Mule Deer [pp. 704-708]
	Fertility in Male White-Tailed Deer Fawns [pp. 708-711]
	Capturing and Marking White-Tailed Deer Fawns [pp. 711-714]
	Age Determination of Pheasants by Measurement of Proximal Primaries [pp. 714-717]
	Production and Weights of Eggs Laid by Yearling, 2-, and 3-Year-Old Pheasants [pp. 718-721]
	Under-Snow Shelter for Small Mammal Trapping [pp. 722-723]

	Book Reviews
	Review: untitled [p. 724]
	Review: untitled [p. 724]
	Review: untitled [pp. 724-725]
	Review: untitled [p. 725]
	Review: untitled [pp. 725-726]
	Review: untitled [pp. 726-727]
	Review: untitled [p. 727]

	Recent Books [pp. 727-729]
	Obituaries
	David Clark Coleman, 1926-69 [p. 730]
	Burt L. Monroe, Sr., 1901-68 [pp. 730-731]
	John Frank, 1934-68 [p. 731]
	Eric Juul Gregerson, 1948-69 [pp. 731-732]
	Clark Walsh, 1908-69 [p. 732]

	The Wildlife Society [pp. 733-744]
	Erratum: Roost Sites and Flight Patterns of Canada Geese in Winter [p. 744]
	Back Matter



