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FALL DAYTIME RESTING HABITS OF RACCOONS AS 

DETERMINED BY TELEMETRY 

BY L. DAVID MECH, JOHN R. TESTER AND DWAIN W. WARNER 

ABSTRACT: The locations of 173 daytime resting sites of seven raccoons 
(Procyon lotor) in east central Minnesota were studied during September through 
November 1964. An automatic radio-tracking system was the main method em- 
ployed to locate animals, although field checks with a portable receiver also 
provided data. Persistent field checks apparently disturbed one of the animals. 
Distributions of resting sites of four of the animals are illustrated, described and 
analyzed; all individuals generally shifted resting sites from day to day, but each 
used certain areas more frequently than others. Ground beds in cattail marshes 
and alder and cedar swamps were used almost exclusively as resting sites. Some 
individuals shifted resting sites as much as one mile from one day to the next. 
No apparent patterns or consistencies among individuals were found in the 
frequency distributions of distances between consecutive resting sites or of activity 
radii of the sites. Evidence is presented indicating that three individuals using 
the same general area seemed to maintain a certain minimum distance among 
the resting sites chosen by each on any given day. 

Knowledge about the life history of any mammal is incomplete without in- 
formation concerning its resting habits. However, until the advent of modern 

investigational techniques, it had been difficult to obtain such information. 
For raccoons, literature on the subject is limited to descriptions of the resting 
sites (Bergtold, 1925; Linsdale, 1928; Giles, 1942; Steuwer, 1943; Twitchell 
and Dill, 1949; Cabalka, 1952; Dorney, 1954). Ellis (1964) radio-tracked 
seven raccoons in Illinois but did not report on the distribution of daytime 
resting sites. No one seems to have answered the question (or even to have 

posed it) of whether raccoons use the same resting site each day, choose 
several locations and use them regularly or rest in a new site each day. Cabalka 

(1952: 16) stated that "the resting sites used in the fall seemed temporary 
because raccoons were seldom found in the same resting places on consecu- 
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tive days," but he obtained no information on the locations of individuals 
once they had left one of the temporary dens. 

This paper reports primarily on the distributions of daily resting sites for 
four raccoons in east central Minnesota during October and November 1964. 
Additional information is included on three other individuals studied only in 
November. 

THE STUDY AREA 

This investigation was carried out on the Cedar Creek Natural History Area, 30 miles 
N of Minneapolis, Minnesota, in Anoka and Isanti counties. The topography is flat to 
gently rolling, with sandy upland areas interspersed with bogs, cattail (Typha latifolia) 
marshes, swamps, four small lakes, a creek and a drainage ditch. Bray et al. (1959) 
classified the upland cover as tall-grass prairie, deciduous-angiosperm savanna and forest 
and mixed conifer-angiosperm forest. The predominant upland trees are oaks (Quercus 
macrocarpa, Q. ellipsoidalis, Q. alba, Q. rubra) and pines (Pinus strobus, P. resinosa), 
with scattered sugar maples (Acer saccharum) and basswood (Tilia americana) and with 
a dense hazel (Corylus cornuta, C. americana) understory. White cedar (Thuia occi- 
dentalis), tamarack (Larix laricina) and alder (Alnus rugosa) dominate the lowland forest, 
with such associated species as red osier (Cornus stolonifera), willow (Salix spp.), white 
birch (Betula papyrifera) and aspen (Populus tremuloides). General references describing 
this area are Pierce (1954), Moore (1952) and Marshall (1963). 

Temperatures during the study period (25 September to 27 November) varied from -2? 
to 78? F, with daily highs averaging 50? F and lows, 31? F. Total precipitation was 1.5 
inches, the greatest sustained rainfall being 0.15 inches in 5 hr on 11 October. Light snow 
fell on 19 and 28 October and 18 November and melted quickly. On 25-26 November, 
7 inches fell and remained. All weather data are from the official U. S. Weather Bureau 
Station on the study area, within 2 miles of all the study animals. 

METHODS 

Study animals were live-trapped, anesthetized with sodium pentobarbital 
(Mech, 1965), weighed, sexed and aged. Young-of-the-year were distinguished 
from yearlings and adults by weight, for we have found that all known year- 
lings or adults are several pounds heavier than known young-of-the-year at 

any given time. The animals were tagged with radio-transmitter collars (of 
individual frequencies) weighing 100 to 125 g (Cochran and Lord, 1963; 
Mech et al., 1965), and were released where captured. An automatic track- 

ing system (Cochran et al., 1965) recorded on microfilm the approximate 
locations of these animals in terms of angular coordinates from each of two 
towers 0.5 miles apart, bearing antennas that rotate at 1/3 rpm. The film was 
read manually in a microfilm reader to the nearest degree, three locations, or 
"fixes," being taken for each animal each day whenever possible, at about 
0930, 1200 and 1500 hr. In all but a few cases the fixes taken for each animal 
did not vary more than 1? during any day. When two fixes varied more than 
this, the animal was considered active during the day, and a resting site was 
not recorded. 

Because this tracking system depends on triangulation to locate an animal, 
a misreading of the film record by 1?, which sometimes occurs, produces dif- 
ferent distance errors in various parts of the coordinate system. For instance, 
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TABLE 1.-Automatic-System-Determined raccoon resting sites occurring within various 
potential 1?-error zones.l Numbers represent the approximate resting sites illustrated in 

Figs. 2-5 

MAXIMUM AND MEAN2 (PARENTHESES) ERRORS (FT) 
ANIMAL FIG. 

NO. NO. 200 400 600 800 1,000 Over 1,000 
(82) (148) (422) (335) (446) (1,124) 

601 2 5,6,10,19,25, 30,41,44 3,4 8,9,13,21-23 12,32,35-38 
26,29,43 49 45-47,50-52 

603 3 1,2,4,14,15, 5,6,10-13,16, 8 17 
18-20,22,25 21,23,24 
29,35,39,40 26-28,30-34 
43,46 36-38,41,42, 

44,45 
604 4 1-3,5-17 4,18,28,29,32 

19-27,30,31 
33-39 

605 5 1-24 

1Error zones determined by Sargeant et al. (1965). 
2 Mean distances between system-determined locations and actual locations known to within 75 ft for 

foxes (Vulpes fulva) in each of above potential-error zones (Sargeant et al., 1965). 

in certain areas near one of the towers, a 1? error amounts to only 10 ft, 
whereas 2 miles from the towers, it might mean 800 ft. Near an imaginary 
line connecting the two towers and extending beyond them, called the base- 
line, a 1? error can be as much as 1/ mile. Even without the 1? film-reading 
error there is a possible error of as much as 0.5? because an animal is rarely 
found where an exact intersect falls (Heezen, 1965), yet the film is read only 
to the nearest degree. Thus in some areas, locations 200 ft apart appear as 
the same point to the system. Sargeant et al. (1965) classified the study area 
into zones within which an error of 1? would amount to certain maximum 
distances; e.g., their 400-ft zone is the area in which a 1? misreading gives an 
error of not more than 400 ft. They also found that actual errors are seldom 
as large as this maximum distance, and that they average much less (Table 1). 

The resting sites were plotted manually by triangulation on a 1:4,800-scale 
map. Distance parameters were determined by hand from these maps and 
from the angular-coordinate data by a digital computer, the program being 
a modification of that discussed by Tester and Siniff (1965). Greatest length 
is defined as the distance between the two most extreme points in the dis- 
tribution, and greatest width the sum of the perpendicular distances from the 

greatest length line to the point farthest from it on each side. The geometric 
center of all points is calculated in the same way as the point called "center 
of activity" by Hayne (1949). The distance between the geometric center 
and any resting site is referred to as an activity radius. Daily distance is the 
straight-line distance between consecutive resting sites. 

Daily distances and activity radii were plotted by date for each study ani- 
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FIG. 1.-Relative locations of resting-site distributions of study animals. 

mal. The distributions were examined for trends among individuals, and for 
individual patterns in the time dimension. Likewise, frequency-distribution 
graphs for both daily distances and activity radii were examined. 

Supplementary field information was obtained through the use of a Model 

- 
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FIG. 2.-Daily resting sites for 601. Geometric center represented by triangle. Point 1 
is for 25 Sept.; 2 for 29 Sept.; 3-18 for 1-16 Oct.; 19-35 for 18 Oct. to 3 Nov.; 36-37 for 
5-6 Nov.; 38-41 for 9-12 Nov.; 42-46 for 14-18 Nov.; 47-53 for 20-26 Nov.; see Table 1 
for accuracy qualifications. 
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D-ll portable receiver (Cochran and Nelson, 1963), which allowed an op- 
erator to approach an animal and locate its resting site precisely. 

RESULTS AND DISCUSSION 

Between 25 September and 27 November 1964, seven raccoons were cap- 
tured and studied, and the approximate positions of 173 resting sites were 
located. After 26 November, the animals spent most of the time in winter 
dormancy. The areas in which the resting sites of these individuals were lo- 
cated are shown in Fig. 1, and the resting sites of four individuals are pre- 
sented in Figs. 2-5, and qualified as to accuracy in Table 1. Table 2 compares 
the distance parameters for these animals. Thirty-eight resting sites were 
located precisely with portable receivers and were classified. 

This discussion pertains only to resting sites and the movement information 
that can be inferred from them. For example, the outermost points in the 
distributions do not mean necessarily that the individuals did not venture 
beyond them during the study period. Also, since the map points are ap- 
proximate, precise information on the relative use of various cover types for 
resting sites cannot always be ascertained. However, since the errors are 
random in direction, the distance parameters should not be affected by them. 
Also, compared with the magnitude of most of the daily distances, the amount 
of possible error is insignificant in most cases (Table 1). 

Fig. 6 shows the frequency distributions of the daily distances between rest- 
ing sites, and Fig. 7 indicates the frequency distributions of activity radii de- 
termined from the resting site locations for individuals 601, 603, 604 and 605. 
These figures indicate little similarity among individuals and give some idea 
of the type of individual variation one can expect. Data such as these are 
essential in detailed studies of the relation of these distributions to various 
probability functions, and the individual variation observed here gives a good 
notion of the biases that will occur if data from many individuals are pooled. 

There was great similarity among all four individuals in the relations of 
both the mean and the maximum daily distances between consecutive rest- 
ing sites and the greatest length of each distribution. That is, the individuals 
having the most extensive distribution of resting sites also had greater dis- 
tances between their daily resting sites, and vice versa. This is shown by the 
consistencies of the ratios in Table 2. If this were not the case, the distribu- 
tions of daily distances for 601 and 603 would look like those of 604 and 605 
(Fig. 6) in that they would be much less extensive than they are. 

The mean and maximum daily distances also give some indication of the 
amount of daily travel since these are minimum distances traveled in a night. 
Both 601 and 603 at times traveled at least 1 mile in a night and averaged at 
least /2 mile. No doubt such distances are much less than those actually trav- 
eled. Data are available from which the total distance traveled can be esti- 
mated, but more extensive analyses are required than can be considered at 
present. 
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TABLE 2.-Distance parameters for distributions of all daily resting sites 

DAILY DISTANCE1 
NO. OF (FT) 

RACCOON DAYS DATES 

LOCATED Mini- Mean Maximum 
mum (A) (B) 

Yg 9 601 53 25 Sept.-26 Nov. 0 2,835 7,760 
Ad $ 603 46 10 Oct.-27 Nov. 1002 2,753 6,880 
Yg 9 604 39 15 Oct.-25 Nov. 0 1,268 3,400 
Ad 9 605 24 3 Nov.-26 Nov. 0 763 2,200 

MEAN 
GRE ATEST RATIOS 

ACTIVITY 
RACCOON LENGTH GREATEST 

RADIUS 
(D) WIDTH A/C B/D A/D 

(C) 

Yg 9 601 2,382 9,360 4,909 1.190 0.829 0.302 
Ad S 603 2,270 7,740 6,320 1.193 0.888 0.350 
Yg 9 604 1,082 3,780 2,660 1.171 0.899 0.335 
Ad 9 605 680 2,720 1,880 1.122 0.808 0.280 

1 Distance between consecutive daytime resting sites. 
2 This figure may have resulted from an erroneous reading of an animal resting at the same site 2 

days in a row. 

From 3-26 November, when animals 603, 604 and 605 were studied simul- 
taneously, there was extensive overlap in area used for resting sites by all 
three (Fig. 1). In fact, the geometric centers for 604 and 605 were only 
640 ft apart. However, the closest any individual rested to either of the 
others was 400 ft, and 82% of the distances between the resting sites of any 
two of these individuals during the same day were over 2,000 ft. The mean 
distance between daily resting sites for 603 and 604 was 4,229 ft; for 603 
and 605, 3,176 ft; and for 604 and 605, 2,487 ft. We do not know how many 
other raccoons shared this area, although later studies indicated there were 
several. Without information on the resting sites of such individuals, we can- 
not claim that our study animals spaced their resting sites a certain minimum 
distance from all other raccoons during any given day. Nevertheless, these 
data do suggest this. 

While there were substantial differences among individuals when con- 
sidering the temporal and spatial distributions of their resting sites (Table 2; 
Figs. 2-5), there were also certain similarities. For instance, most of the 
resting sites of the four intensely studied raccoons were ground beds in cattail 
marsh, alder swamp, or cedar swamp, and only a few were in trees. This 
differs markedly from what has been reported from most other studies. 
Cabalka (1952) did present reports from hunters and farmers that raccoons 
used ground beds in grassy fields, and Ellis (1964) found raccoons on the 
ground in herbaceous growth; but most authors claimed that raccoons usually 
den in hollow trees (Steuwer, 1943; Whitney and Underwood, 1952; Cabalka, 
1952), rocky crevices (Giles, 1942) or ground holes (Dorney, 1954; Stains, 
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FIG. 3a.-Progression of daily resting sites for 603. Lines show sequence only. Geo- 
metric center represented by triangle. See Table 1 for accuracy qualifications. Points 1-14 
are for 10-23 Oct.; 15-21 for 25-29 Oct. 

1956). In our study area, there were many hollow trees and ground holes 
that seemed suitable for raccoon denning, so the high degree of use of lowland 
ground beds appears to have been by choice. 

Another similarity is that all the study animals shifted resting sites almost 
every day and followed no readily predictable patterns in doing so (Figs. 
2-5). The only mention of this habit that we could find was that quoted 
previously from Cabalka (1952: 16). Only a few sites were used more than 
once, as far as could be determined, but certain areas were used more fre- 

quently than others. We think that in most cases loose groups of points 
indicate that the animal was using the same general area but different resting 
sites within it, and that duplicate readings of an intersect usually meant that 
an animal was using the same resting site each time. 
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FIG. 3b.-Points 22-36 are for 2-16 Nov. 

All the study animals denned for the winter at about the same time, 25-26 
November. Five of them denned in trees and two on the ground in swamps 
(see Individual Accounts). Before these dates, little snow had fallen, and 
the lowest temperature of the season had been -2? F. On 25 November, 
temperatures ranged from 19? to 40? F, and 2 inches of snow accumulated 
that evening. Temperatures varied from 3? to 12? F on the 26th, and 5 
more inches of snow accumulated. Snow cover and below-freezing tempera- 
tures then predominated for the rest of the season. It is difficult to separate 
the possible influence of temperature and snowfall on the onset of winter 

denning. Steuwer (1943) believed that snowfall was more important, but 
Cabalka (1952) and Stains (1956) presented evidence that temperature was 
more influential. Nevertheless, Cabalka also showed that the first snowfall 
did influence raccoons to remain in their dens. Whitney and Underwood 
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FIG. 3c.-Points 37-45 are for 17-25 Nov.; 46 for 27. 

(1952) believed that other factors are also involved in triggering the onset 
of winter denning. 

INDIVIDUAL ACCOUNTS 

Raccoon 601.-This young female weighing 10 lb was captured 23 Septem- 
ber 1964, radio-tagged, and released at the capture point. We do not know 
if she promptly rejoined her littermates or mother, but this is a possibility. 
On 12 December she was found in a hollow tree with two other young 
raccoons of about the same weight. Thus, information presented on her may 
also pertain to the entire litter (Fig..2). 

The habitat in this animal's usage area differs from that in the other animals' 
in that there are several open cattail marshes and a lakeshore but no cedar 
or tamarack swamps. 

All the distribution parameters of 601's resting sites except greatest width 

.... I X I 
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FIG. 4.-Daily resting sites for 604. Geometric center represented by triangle. Points 
1-10 are for 15-24 Oct.; 11-16 for 26-31 Oct.; 17-26 for 2-11 Nov.; 27-39 for 13-25 Nov. 
See Table 1 for accuracy qualifications. 

were greater than those of the other study animals and were two to three 
times as great as those of 604, another young female (Table 2). Such great 
differences may be because cover in 601's area was much more sparse than 
in the other animals' areas and because, according to data obtained since this 
study, 601's area has a lower density of raccoons. 

Some of the extensiveness of 601's distribution seems to have been caused 
by our field checks of specific resting sites. We made field checks on this 
animal 21 times: points 1, 2, 7, 11, 14-18, 20, 24, 27, 28, 31, 33, 34, 39, 40, 
42, 48, 53 (Fig. 2). For 14 of these times we have data on the distance 
between the resting site checked and the next day's resting site. The mean 
of these daily distances was 3,675 ft; the mean of the daily distances deter- 
mined by telemetry was 2,176 ft. These means are significantly different (P < 
0.05). However, it is obvious that this animal had a naturally extensive dis- 
tribution of resting sites, as shown by the mean distance between sites located 
strictly by telemetry. 

The significantly larger mean daily distance after field checks suggests 
that the animal was aware of the presence of the field worker in most cases. 
It is easy to understand how she might have been disturbed when resting 
in cattail marshes, for we often approached noisily to within 50 ft. However, 
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FIG. 5.-Daily resting sites for 605. Geometric center represented by triangle. Points 
1-24 are for 3-26 Nov. See Table 1 for accuracy qualifications. 

apparently even when in hollow trees, she also detected the field worker's 
presence. The mean daily distance after she was located in trees seven times 
via field checks was 3,716 ft, about the same as the mean for daily distances 
after which she was located by all field checks. In all cases except one, 
we tried not to disturb the animal, although we were aware that she was 
disturbed five times, all in cattail marshes. When she was in a tree, the tree 
was not touched; her presence in the den was determined strictly by radio- 
signal behavior. She may have detected our presence by scent after leaving 
the tree. Probably the main manner in which the field checks affected the 
daily distances was by causing the raccoon on the next day to avoid the 
general area in which she had been disturbed. 

Field checks on 601 (Fig. 2) were made 14 times when she was in cattail 
marshes, 6 times when in hollow trees and once while in a squirrel's nest. 
Since these checks were not made at random, no figures on percentage of 
use of each type can be derived. Mech frightened the animal out of a resting 
site in cattails once and examined th,e site (point 48). There were two beds 
of padded-down cattail leaves and fluff in the middle of a thick stand of 
tall cattails, and a few scats nearby. Well-used runways extended from this 
area for several yards. On 26 November, 601 denned in a hollow tree with 
two other raccoons, where she stayed until disturbed on 12 December. 
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FIG. 6.-Frequency distributions of distances between consecutive resting sites. 

Raccoon 603.-This individual was a 26-lb adult male that appeared very 
old. All his canines and upper incisors were either broken or worn to the 
gumline; his lower incisors, molars and premolars were well worn. He was 
very docile, and did not snap, growl or attempt to bite as other trapped 
raccoons had. He was captured, radio-tagged and released on 9 October. 

The distribution of 603's resting sites was almost as extensive as that of 601's 
(Fig. 3 and Table 2). The area over which the resting sites were distributed 
is more diverse than that of any of the other study animals. Besides including 
several cedar, alder and tamarack swamps, it contains stands of mature oaks 
and of large pines, and of both fallow and cultivated fields. Several other 
raccoons of various ages and sexes frequented this area early in the spring 
of 1965 and probably inhabited it during the study period. 

Within 603's distribution of resting sites are two main concentrations of 

points, one group in an extensive cedar swamp at the westernmost corner of 
the distribution and the other in an alder swamp (e.g., points 15, 35, 43, 
Fig. 3). Most of the other points were also located in swamps. 

Despite the concentrations of points in certain areas, 603 did not rest 

during more than two consecutive days in the same general area. His most 
common pattern was to rest in the westernmost area during one day, shift 
to some other area the next day and then return to the first area (Fig. 3B). 
Another pattern was the clockwise progression of resting sites (points 4-9 
and 15-20, Fig. 3A). 

We made four field checks on 603 (points 3, 7, 9, 46, Fig. 3), but chased 
him and examined his bedding area only once. There were two beds 
beneath a blown-down tree, screened with tall grasses. Both other times 
that 603 was seen bedding in a swamp, he was under a blown-down tree. On 
27 November, about the beginning of the winter denning period, he denned 
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FIG. 7.-Frequency distributions of activity radii for resting sites. 

in a hollow oak (point 46, Fig. 3C), where a field check on 1 December 
confirmed his presence. 

Raccoon 604.-Animal 604 was a young female weighing 9 lb when cap- 
tured on 13 October; she was released on 14 October. On 1 December, she 
was found with two other young raccoons assumed to be littermates, so 
probably the following information applies to them also. 

This individual's resting sites were located almost exclusively in an exten- 
sive cedar swamp. Of the 39 locations (Fig. 4), only points 29, 36 and 32 
could be considered definitely in upland woods, with points 25, 28, 33, 34, 
35, 37 and 39 also possibly being in upland woods; all other points are 
definitely in cedar swamp. On all four occasions when 604's resting sites were 
located precisely, before winter denning, they were beneath blown-down 
trees within the swamp (points 1, 3, 4, 5; Fig. 4). 

Like the other individuals, 604 had certain general areas which she fre- 
quented most often. Most of the time, however, she did not rest during 
more than two consecutive days in the same general area. The main excep- 
tion to this, illustrated by points 33-37, occurred during the few days imme- 
diately preceding the onset of winter denning. On 25 November, 604 stopped 
shifting resting sites and remained at point 39. When located on 1 December, 
she was lying with two other young animals curled up at the base of a clump 
of 10-ft-high cedars, in a hollow formed by small shrubs and grasses covered 
with snow. They were still there 2 days later, and were captured, examined, 
radio-tagged and released. 
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Raccoon 605.-On 2 November, this adult female weighing 20 lb was cap- 
tured, radio-tagged and released. Her teats were dark and enlarged, probably 
indicating that she had nursed a litter late into the summer. On 2 December 
we found her with at least one other raccoon, which may have been one 
of her young. 

Animal 605's resting sites were distributed over the same general area as 

604's, which raises the question of whether 605 was 604's mother. However, 
the resting areas frequented most by 604 were little used by 605, and those 
used most by 605 were little used by 604 (cf. Figs. 4, 5). Every resting site 
with the possible exception of point 19 was in either a cedar or an alder swamp. 

All the distance parameters of 605's distribution of resting sites indicate 
that this individual had the least extensive distribution of all (Table 2) with 
most of the resting sites concentrated in two main areas. This individual also 

spent more consecutive days resting in a single general area than did the 
other animals, as is reflected in her relatively low A/C and A/D ratios 

(Table 2). 
On 26 November, 605 was at the resting site in which she remained until 

disturbed on 2 December. It was beneath the upturned roots of a blown- 
down tree, and the bed itself was padded with shredded chips of wood, 
apparently from the log. At least one other raccoon shared this bed with 605. 

Raccoons 606, 607, 608.-These animals are considered together (Fig. 1) 
because few data were obtained for each, because they used the same 

general area and because they probably belonged to the same family. Number 
606 was a young female weighing 13 lb when captured on 4 November. Data 
on only three resting sites were available for her, one site being in a cattail 
marsh, one in a woodlot (either in a hollow oak or a squirrel's nest) and 
another in a large hollow oak. The last location was the winter den, which 
she entered on 26 November and remained in for several weeks. 

Raccoon 607, a 12-lb young female, was captured 11 November. We found 
her twice in the same hollow oak and then on 25 November in an alder 

swamp, where she and two others were curled up at the base of a clump 
of shrubs. One of the untagged individuals was a 14 lb, young male, appar- 
ently a littermate. When this group was disturbed, 607 and probably the 
other untagged animal ran to the same den tree to which 606 repaired that 
same night. 

Adult female 608 weighed 19 lb when caught on 11 November; her teats 
were dark and conspicuous, so probably she had nursed some young that 
summer. We found her once in a hollow oak, and once in a woodlot within 
about 150 ft of 606. One animal was in a hollow tree and the other in a 

squirrel's nest, but the signals were too ambiguous to allow positive iden- 
tification of individuals. On 24 November, 608 rested in a large hollow oak, 
which she either remained in or returned to on the 25th and 26th. This is 
the same tree to which 606, 607 and an untagged individual went on 
the night of the 25th. On the 26th, 606, 607, 608 and at least one untagged 
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raccoon shared this tree. The next night, 608 shifted to another hollow oak 
about 1,600 ft away, where she remained for most of the winter. The other 
three and possibly one other animal stayed in the original tree for several 
weeks. 
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TAXONOMY OF HARBOR SEALS OF THE WESTERN NORTH 

PACIFIC AND EVOLUTION OF CERTAIN OTHER HAIR SEALS 

BY IAN A. McLAREN 

ABSTRACT: The ice-breeding harbor seal of the western North Pacific is 

morphologically distinct and reproductively isolated and thus deserves status 
as a separate species, Phoca largha Pallas. The ice-breeding harbor seal appar- 
ently evolved from the ringed seal group (Pusa) in the western North Pacific, 
and this ice-breeding form later gave rise to land-breeding Phoca vitulina in the 
eastern North Pacific, from which the latter then entered the Atlantic via the 
Arctic. Phoca kurilensis Inukai (= P. insularis Belkin) differs from P. largha 
morphologically and behaviorally and may represent a separate local development 
of land-breeding from ice-breeding harbor seals. The ribbon seal (Histriophoca) 
of the Pacific appears to have evolved from ancestors in the Atlantic like the 
modem harp seal (Pagophilus) and may have been forced to adapt to a hooded- 
seal (Cystophora) niche because P. largha preoccupied the harp-seal niche. The 
gray seal (Halichoerus) of the Atlantic in its turn may have been forced to 
specialize by the invasion of extant, land-breeding P. vitulina. 

INTRODUCTION 

As Scheffer (1958) pointed out, at least ten specific and subspecific names 
have been applied to harbor seals of the western North Pacific. He reduced 
these names to Phoca vitulina largha, but information in recent papers suggests 
that two species of Phoca are found in these waters. The present paper does 
not offer a formal taxonomic review. Rather it attempts to provide new 

through the Cedar Creek Automatic Radio Tracking System. Univ. Minn. Mus. 
Nat. Hist. Tech. Rept. No. 10. 20 pp. (mimeo.) 

SINIFF, D. B. AND J. R. TESTER. 1965. Computer analysis of animal-movement data 
obtained by telemetry. BioSci., 15: 104-108. 

STAINS, H. J. 1956. The raccoon in Kansas, natural history, management, and economic 
importance. Univ. Kan. Mus. Nat. Hist. and State Biol. Surv. of Kan., Misc. 
Publ., 10: 76 pp. 

STEUWER, F. W. 1943. Raccoons: Their habits and management in Michigan. Ecol. 
Monog., 13: 203-258. 

TESTER, J. R. AND D. B. SIEFF. 1965. Aspects of animal movement and home range data 
obtained by telemetry. Trans. N. Amer. Wildl. Conf., 30: 379-392. 

TWITCHELL, A. R. .AND H. H. DnLL. 1949. One hundred raccoons from one hundred and 
two acres. J. Mamm., 30: 130-133. 

WHITNEY, L. F. AND A. B. UNDERWOOD. 1952. The raccoon. 177 pp. Practical Science 
Publ. Co., Orange, Conn. 

Minnesota Museum of Natural History, University of Minnesota, Minneapolis, Minnesota. 
Accepted 27 May 1966. 

TAXONOMY OF HARBOR SEALS OF THE WESTERN NORTH 

PACIFIC AND EVOLUTION OF CERTAIN OTHER HAIR SEALS 

BY IAN A. McLAREN 

ABSTRACT: The ice-breeding harbor seal of the western North Pacific is 

morphologically distinct and reproductively isolated and thus deserves status 
as a separate species, Phoca largha Pallas. The ice-breeding harbor seal appar- 
ently evolved from the ringed seal group (Pusa) in the western North Pacific, 
and this ice-breeding form later gave rise to land-breeding Phoca vitulina in the 
eastern North Pacific, from which the latter then entered the Atlantic via the 
Arctic. Phoca kurilensis Inukai (= P. insularis Belkin) differs from P. largha 
morphologically and behaviorally and may represent a separate local development 
of land-breeding from ice-breeding harbor seals. The ribbon seal (Histriophoca) 
of the Pacific appears to have evolved from ancestors in the Atlantic like the 
modem harp seal (Pagophilus) and may have been forced to adapt to a hooded- 
seal (Cystophora) niche because P. largha preoccupied the harp-seal niche. The 
gray seal (Halichoerus) of the Atlantic in its turn may have been forced to 
specialize by the invasion of extant, land-breeding P. vitulina. 

INTRODUCTION 

As Scheffer (1958) pointed out, at least ten specific and subspecific names 
have been applied to harbor seals of the western North Pacific. He reduced 
these names to Phoca vitulina largha, but information in recent papers suggests 
that two species of Phoca are found in these waters. The present paper does 
not offer a formal taxonomic review. Rather it attempts to provide new 

Vol. 47, No. 3 Vol. 47, No. 3 466 466 


	Article Contents
	p. 450
	p. 451
	p. 452
	p. 453
	p. 454
	p. 455
	p. 456
	p. 457
	p. 458
	p. 459
	p. 460
	p. 461
	p. 462
	p. 463
	p. 464
	p. 465
	p. 466

	Issue Table of Contents
	Journal of Mammalogy, Vol. 47, No. 3 (Aug., 1966), pp. 383-578
	Front Matter
	Population Dynamics of the Bat Pipistrellus subflavus [pp.  383 - 396]
	Effects of Plant Extracts in the Diet of Male Microtus montanus on Cell Types of the Anterior Pituitary [pp.  396 - 400]
	A Relict Species of the Burrowing Rodent, Mylagaulus, from the Pliocene of Florida [pp.  401 - 412]
	Laboratory Breeding of the Little Pocket Mouse, Perognathus longimembris [pp.  412 - 423]
	Coat Color Inheritance of the Roof Rat in Hawaii [pp.  423 - 431]
	Invasion of a One-Year Abandoned Field by Peromyscus polionotus and Mus musculus [pp.  431 - 439]
	Sound Communication of Uinta Ground Squirrels [pp.  440 - 450]
	Fall Daytime Resting Habits of Raccoons as Determined by Telemetry [pp.  450 - 466]
	Taxonomy of Harbor Seals of the Western North Pacific and Evolution of Certain Other Hair Seals [pp.  466 - 473]
	Food of Mus musculus, Peromyscus maniculatus bairdi and Peromyscus leucopus in Vigo County, Indiana [pp.  473 - 486]
	A New Species of Dichobunid Artiodactyl from the Early Eocene of Wyoming [pp.  487 - 490]
	Observations on a Lemming Movement in Jämtland, Sweden, in Autumn 1963 [pp.  490 - 499]
	Behavior of Translocated White-Footed Mice [pp.  500 - 506]
	Extralimital Occurrences of Walruses in the Canadian Arctic [pp.  506 - 513]
	General Notes
	Vestigial First Premolar in Michigan Elk [p.  514]
	A Method for Photographing Teeth of Small Mammals [pp.  515 - 518]
	Periodontal Disease and Supernumerary Teeth in a Population of Mus musculus [pp.  519 - 520]
	Body Weight and Temperature Regulation of Myotis lucifugus at a Low Temperature of 10° C [pp.  520 - 521]
	Behavioral Characteristics of the Orange-Tan Mutant of Peromyscus maniculatus sonoriensis [pp.  522 - 523]
	Cesarian Section and Artificial Feeding Device for Suckling Bats [pp.  524 - 525]
	Cone-Cutting Activities of Douglas Squirrels in Sequoia Groves [pp.  525 - 526]
	Myotis sodalis in Caves near Watertown, New York [p.  526]
	Marsh Rabbit Development and Ectoparasites [pp.  527 - 528]
	Twenty-Three Raccoons in One Winter Den [pp.  529 - 530]
	Bird Predation by the Australian Marsupial Squirrel Glider [p.  530]
	Notes on the Digging Activity of a Northern Pocket Gopher [pp.  531 - 533]
	Migration of Hoary Bats on South Farallon Island, California [pp.  533 - 535]
	Growth of the Lens of the Pampas Gray Fox (Dusicyon gymnocercus antiquus) and the Patagonian Gray Fox (Dusicyon griseus griseus) [pp.  536 - 538]
	Notes on the Star-Nosed Mole (Condylura cristata) [p.  538]
	Composition of Black Bear Milk [pp.  539 - 540]
	Animals Using Runways in Common with Snowshoe Hares [p.  541]
	Fatty Acid Composition of the Milk Fat of Some Desert Mammals [p.  542]
	Postpartum Behavior and Vocalizations of Snowshoe Hares [p.  543]
	A Technique for Handling Live Seals [pp.  543 - 544]
	Behavior of a Young Procavia capensis [pp.  545 - 546]
	Relationship between Litter Size and Latitude in the Golden Mouse [pp.  546 - 547]
	Increase of the Fisher in Minnesota [pp.  547 - 550]
	Abert's Squirrels Feeding on Pinyon Pine [pp.  550 - 551]
	Some Chemical and Physical Properties of Bat Milk [pp.  551 - 554]

	Recent Literature [pp.  555 - 573]
	Comments and News [pp.  574 - 578]
	Back Matter



