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Abstract Idiscuss locomotor behavior of adult Japanese macaques as well as the age in
which it ls attalned. Male and female japanese macaques are typical quadrupeds in both ter-

restrial and arborea! settings. They used quadrupedai walking most frequently. The age of
maturation of terrestrial locomotioR is eight years of age at the latest for both sexes. But the

age of maturation of arboreal locomotion soems to be ten years of age in females and later in

males. I compared locomotor behavior of adul{ Japanese macaques with Åíhat of adult male
long-tai}ed macaques reported by Cant (1988). Both species of macaque adopt quadrupedal

moveraents most frequently. However, there are subtle differences between male and female
Japanese macaques as well as between Japanese macaques and male Iong-tailed macaques.
Female Japanese macaques seldom adopt vertical moving and leaping. Male Japanese macaques
use leaping more frequently but seldom engage in venical moving. Male long-tailed macaques

comperatively often adopt vertical moving and Ieaping. Averaged and maximum leaping dis--
tances are shorter in Japanese macaques than in long-tailed macaques. The difference of the

body weight between Japanese macaques and long-tailed macaques seemingly affects dis--
tance covered by each leap rather than its frequency and the share of leaping among the tota1

traveling distance.

Key words Japanese macaques, Locomotion, Positional behavior

Intreduction

    Primates have diverse locomotor repertoires. Each taxon has a characteristic locomo-

tor repertoire and characÅíeristic morphologies related to locomotion. Therefore compari-

son among species is important to investigate the adaptive radiation of Primates. Many

field researchers have qualitatively and quantitatively studied adult locomotion in Pri-

mates. Locomotion of Japanese macaques has been studied by many researchers who
used experimental methods and observed free-ranging groups. However, locomotion in
adult Japanese macaques has not previously been studied quantitatively. So it is vaiuable

to study quantitatively 1ocomotion of adults.

    In Japanese macaques, it is generally said that males mature at eight to nine years of

age and females at seven to eight years of age. But each morphology has its own growtk

pattern and al1 pattems are not the same (Hamada 1994; Nakatsukasa 1996). So it is diffi-

cult to determine the age of locomotor maturation.

    The genus Macaca has the widest distribution of any of the non-human primates
(Napier et al. 1985; Heagle 1988). It is important to investigate the adaptive radiation of
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this genus in order to compare Macaca species. Cant (1988) and Cannon et al. (1994)
quantitatively studied locomotion of Macacafascicularis. A step in investigating the adap-

tive radiation of Macaca is te compare the locomotions of Macacajuscata and Macaca
fascicularis.

   Japanese macaques and long-tailed macaques fall into the same group among the
four groups which occur iR the genus Macaca. (Fooden l976). They are closely related to

each other phyleticically. But they are very different in body weight. Based on the list

arranged by Plavcan et al. (l997), body weights of adult 3apanese macaques were ll.7 kg

to 1l.e kg for males and 9. 1 kg to 9.2 kg for females. In contrast to Japanese macaques,

body weights of adnit long-tailed macaques were 4. I6 to 6.2 kg for males and 3. i2 to 4.54

kg for females. It has been suggested that body weight is one of the most effective con-

straints oR locomotion (Napier l967, 1972; Grand 1972; Taylor etal. 1972; Cartmi11 1974;

Keagle l980; Reagle et al. I980; Cant 1992; Doran 1993; Hunt l994). A smal1 animal is

usually expected to use leaping more frequently than a large animal. In contrast, Gebo et

al. (1995) said, "body size is a poor indicator of how often these species (cercopithecids)

leap during travel". From this point of view, it is interesting to discuss how body weight

affects locemotor behavior of Japanese macaques and long-tailed macaques, which are
closely related to each other but have very different body weights.

   In this paper, I present the locomotion of adult Japanese macaques and discuss the
age of maturation of locomotion, after which I compare locomotion of adult Japanese
macaques with that of adult maie long-tailed macaques, which I obtained from Cant (1988),

then discuss characteristics of locomotion of Japanese macaques, followed by a discus-
sion of the effec{ of body weight on leaping.

Subjects and Methods

   The quar}titative data analyzed here are the same as those described in Chatani (2oo3).

Macaques of eight years of age or above were studied and analyzed here (Table 1), be-

cause "most growth terminates at approximately eight years of age" (Hamada l994, p.
66).

   The mean numbers of Percentages of Use of each Locomotor type (PULs) of males
of 8 years and over, PULs of females of 8 years and over, PULs of males of 9 years of age

and PULs of females of 1O years of age and over were caiculated separately for discussing

the age of maturation of lecomotion.

   For compaiison with long tailed macaques, PULs of each Iocomotor type was caicu--
lated by reference to Table 1 of Cant's paper (1988, p. 32), whose data were of the adult

males. The overwhelming majority of locomotor behavior recorded by him was arboreal.
For this reason, I compared only arboreai locomotor behavior of Japanese macaques with

that of long-tailed macaques.

   Locomotor modes classified by Cant were different from those used in ChataRi (2003).

For quantitative comparison, the locomotor modes were collapsed into six types as fol-

lows: "quadrupedal moving", "leaping", "dropping", "vertical moving", "bipedal mov-
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iRg" and "suspensory moving". Cant's modcs were categorized as follows:
"quadrupedalism" and "pronograde clambering" fell into "quadrupedal moving"; "leap-
ing" stayed as "leaping"; "dropping" remained as "dropping"; "vertical climbing" and
"vertical clambering" fell into "verdcal moving"; "bipedalism" became "bipedal mov-

ing". SuspendiRg locomotof behavior was not rnentioned. Locomotor modes in Chatani
(2003) were categorized as follows: "quadrupedal vvalking", "quadrupedai runRiRg" and

"bridging" fell into "quadrupedai moviRg"; "leaping" remained as "leaping"; "dropping"

stayed as "drepping"; "quadrupedal climbing", "clinging locomotion" and "scmmble round

a support" fell into "venicai climbing"; "bipedal locomotion" became "bipedal moving";

"suspensory locomotion" became "suspensory meving". "Vertical climbing" and "vertical

clarr}bering" of Cant were locomotor modes on the top of supports angled at 67.50, which

differs from my definition (500). But here I disregard the difference. Cant presented pro-

portions of use of all 1ocomotor modes in travel, foraging and feeding individual}y. Here

I gather them into one. The PUL of each locomotor mode was calculated for comparison.

Results

1. Terrestrial locomotion iR adult JapaRese macaques
   Results are shown in Table 1-A and Fig. I-A. All individuals used quadrupedal walk-

ing (QW) most frequentiy iR the terrestrial locomotor mode. PUL of QW for each indi-
vidual was more than 75 9o. All males used QW inore than 76.99o. PUL of QW in males of
eight years old or above is 80.99o, that in males of Rine years old or above is 81.09o. Hotei,

a ten-year-old male, used QW most frequently in all males, 86. I 9o. Kihada, an eight--year-

old male, used QW second most frequently, 80.89o. Ebisu and Shitadashi, nine-year-old
males, used QW 79.9 and 76.99o, respectively. All females used QW more than 77.69o.
PUL of QW in females of eight years old or above is 83.09o, that in females nine years old

or above is 83.39o. Goishi, a fifteen-year-old female, used QW most frequently iR all

individuals, 92.79o. Mika, an eight-year-old female, used QW second most frequently,
85.79o. Kiri, a nine-year-old fernale, and Ine, a ten-year-old female, used QW more than

839o. Megane, aR eight-year-old female, and Kuuko and Yoru, ten-year-old femaies, used

QW more than 779o.
   All individuals used quadrupedal running (QR) the next most frequentiy. PUL of QR
for each individual was more than 69o. All males used QR rriore thaR 1l.49o. PUL of QR
in males of eight years old or above is l6.99o, that in males of nine years old or above is

17.69o. Shitadashi, a nine-year-old male, used QR most frequently in all males, 22.I9o.

Ebisu, a nine-year-old male, used QR second rnost frequently, 19.39o. Kihada, an eight-

year-old male, and Hotei, a ten-year-old male, used QR 14.8 and 1l.49o, respectively. All

females used QR more than 6.39o. PUL of QR in females of eight years old or above is
13.39o, that in femaies nine years old or above is 13.09o. Goishi, a fifteen-year-o}d female,

used QR least frequently in all individuals, 6.39o. But all other females used QR more

than 109o. Yoru, a ten-year--old female, used QR most frequently in all females, l9.49o.

Ine, a ten-year-old fernale, used QR second most frequently, 15.09o. PUL of QR in the
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other females accognted for from 10.9 to 14.59o.

   The total PUL of QW and QR of each individual was more than 899o. All individuals

except Megane and Kuuko used QW and QR more than 959o.
   Bridging (BG), clinging locomotion (CL) and suspeRsory 1ocomotioR (SU) vvere not
used.

   Leaping (LP) was gsed less than 59e by all individuals. All maies used LP less than
39o. PUL of LP in males of eight years old or above is 1 . 1 9o, that in males of nine years old

or above is O.69o. Kihada, an eight-year-old male, used LP most frequently in all males,

2.59o. Shitadashi, a nine-year-old males, Hotei, a teR-year-old rnale, and Ebisu, a nine-

year-old male, used LP e.9, O.6 aRd O.99o, respectively. All females used LP less than 39o.

PUL of LP in females of eigkt years old or above is e.79o, that in females nine years old or

above is e.99o. Yoru, a ten-year-old female, used LP least frequently iA all individuals,

2.79o. Kuuko, a teR-year-old female, and Goishi, a fifteen-year-old female, used LP e.796.

Megane, an eight-year-old female, and Ine, a ten-year-old female, used LP O.59o. Mika,

an eight-year-old female, and Kiri, a nine-year-old femaie used LP less than O.059o.

   Dropping (DR) was seldorn used. PUL of DR in males of eight years old or above and
that in males of nine years old or above are 09e. PUL of DR iR females of eight years old

or above and that in females nine years old or above are less than O.059o. Megane, an
eight-year-old female, and Kuuko, a ten-year-old female, used DR O.1 and O.2%, respec-

tively. But all other individuais did not use DR.

   Quadrupedal climbing (QC) was used less than 29o by ail individuals. All males used

QC less than 2%. PUL of QC in males of eight years old or above is 1.09o, that in males of

nine years old or above is O.79o. Kihada, aii eight-year-old male, and Hotei, a ten-year-old

male, used QC most frequendy in al1 males, 1.99e. Ebisu, a Rine-yearK)ld male, used QC

O.39o. Shhadashi, a nine-year-old male, used QC less than O.05%. All females used QC
less than 1.5%. PUL of QC in females ef eight years old or above is e.39o, that in females

nine years old or above is O.49o. Kiri, a RiRe-year old female, used QC most frequently in

all females, 1.49e. Megane, an eight-year-old female, and Kuuko, a ten-year-old femaie,

used QC O.4, O.3%, respectively. Ine, a teA-year-old female, and Yoru, a teR-year-old fe-

male, used QC O. 1 9o. Mika, an eight-year-old female, and Goishi, a fifteeR-year•-old fe-

maie, used QC less than O.059o.

   ScrambliRg round a support (SC) was seldom used. PUL of SC iR males of eight
years old or above and that in males of nine years old or above are O.19o. Ebisu, a nine-

year-old maie, used SC O.29o. All other males did not use SC. All females did not use SC,

   Bipedal 1ocomotion (BI) was seldom used. PUL of Bl in males of eight years old or
above and that in males of niRe years old or above are less than O.059o. Shitadashi, a Rine-

year-old male, used BI O. 1 9e. All other maies did not use BI. All females used BI less than

109o. PUL of BI in females of eight years old or above is 2.6%, that in females niRe years

old or above is 2.3%. Kuuko, a ten-year-old female, used BI most frequeRtly in all fe-

rnales, 9.89o. Ine, a ten-year-old female, used BI second most frequently, 6.09e. Kiri, a

nine-year-old female, Mika, an eight-year-old female, used BI 1.0 and O.69o, respectively.

Goishi, a fifteen-year-old female, and Yoru, a ten-year-old femaie, used BI O.3 and O.29o,

respectively.
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   Rolling (RO) was seldom used. All males and ail females except Megane, ai} eight-
year--old female, did not use Re. PUL of RO in fernaies of eight years old or above is less

than O.e59o. Megane, an eight-year-old female, used RO O.19o.

   Swimming (SW) was seldom used, too. AII males and all females except Kiri, a RiRe-

yeaT-old female, and Kuuko, a ten-year-old female, did Rot use SW. PUL of SW in fe-
males of eight years old or above and that in females of niRe years old or above are less

than O.05%. Kiri, a nine-year-old feinale, used SW O.1 9o. Kuuko, a ten-year-old female,

used SW less than O.059o.

2. ArbereaKoceErRetieR EA aduRS Jgpaxese Enacaques
   Results are shown in Table l-B and Fig. I-B. All individuals used quadrupedal walk-

ing (QW) most frequently in the arboreaHocomotor mode. PUL of QW for each indi-
vidual was more thaii 609o. All males used QW more than 63.89o. PUL of QW in males of
eight years old or above is 69.99o, that ill males of nine yeafs old or above is 70.49o.

Shhadashi, a nine-year-old male, used QW most frequently in all three males, 76.99o.
Kihada, an eight-year-old male, and Ebisu, a nine-year-old male used QW 68.9 aRd 63.8

9o, respectively. All females used QW more than 70. 1 9o. PUL of QW in females of eight
years old or above is 82.59o, that iR females nine years old or above is 85.69o. Yoru and

Kuuko, ten-year-old females, used QW more than 909o (94.4 and 92.3, respectively). Ine,
a ten-year-old female, used QW 83.69o. Goishi, a fifteen-year-old female, and Megane, an

eight-year-old femaie, used QW72.2 and 70. 1 9o.

   Many individuals used quadrupedal ruRning (QR) the next most frequendy. PUL of
QR for each individual was more than 3.09e. All maies used QR more thaii l 1.39o. PUL of

QR in males of eight years old or above is i4.19e, that in males of nine years old or above

is 15.49o. Ebisu, a nine-year-old male, used QR most frequently iR all males, 19.49o.

Kihada, an eight-year-old male, and Shitadashi, a niRe-year-old male, used QR 11.6 and

!1.39o, respectively. All females used QR more than 3.09o. PUL of QR in fernales of eight

years old or above is 6.49o, that in females nine years old or above is 6.39o. Ine, a ten-year-

old female, used QR most frequeRtly, 12.09o. Goishi, a fifteeR-year-old female, used QR

second most frequently, 7.09o. Both Megane, an eight-year-old female, and Yoru, a ten-

year-old ferriale, used QR 5.09o. Kuuko, a teR-year-old fernale, used QR3.09o.

   Bridging (BG) was seldom used. All male used BG less thai} O.059o. Therefore, both
PUL of BG in males of eight years old or above aRd that in males of Rine years old or
above are Iess than O.059o. AII females used BG less thaR l.09o. PUL of BG in females of

eight years old or above is O.59o and that in females nine years old or above is O.69o. Ine,

a ten-year-old female, used BG most frequently, 1.09o. Kuuko, a ten-year-old female,
used BG second most frequeRtly, O.99o. Megane, an eight-year-old female, and Goishi, a
fifteen-year-old female, used BG O.5 and O.39o, respectively. Yoru, a teR-year-old female,

used QR less than O.059o.

   Leaping (LP) was used less than 12.5% by all iRdividuais. All males used LP less
than 12.59o. PUL of LP in males of eight years old or above is 9.99o, that in males of nine

years old or above is IO.19o. Ebisu, a nine-year-old male, used LP most frequently in all

males, 12.59o. Kihada, an eight-year-old male, a!id Shitadashi, a Rine-year-old male, used
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LP 9.6 and 7.69o, respectively. All females used LP less than 8.1 9o. PUL of LP in females

of eight years old or above is 2.89o, that in females nine years old or above is 1.49o.

Megane, an eight--year-old femaie, used LP most frequently in all females, 8.19o. Goishi,

a fifteeR-year-old female, used LP second mostfrequently, 5.09o. Ine and Kuuko, ten-
year-old females, used LP O.4 and O.39o, respectively. Yoru, a ten-year-old female, used

LP less than O.05 9o.

   Dropping (DR) was used less than 4.29o by all individuals. All males used DR less
than 4.29o. PUL of LP in rnales of eight years old or above is 2.49o, that in males of nine

years old or above is l.69o. Kihada, an eight--year-old maie, used DR most frequently in

al1 three males, 4.29o. Shitadashi, a nine-year-old male, and Ebisu, a niRe-year-old males,

used DR. 2.0 and 1.I 9o, respectively. All females used DR less than 3.69o. PUL of DR in

females of eight years old or above is l.29o, that in females nine years old or above is

O.79o. Megane, an eight-year--old female, used DR most frequently in ai1 femaies, 3.69o.

Kuuko and Ine, ten-year-old females, used DR 1.3 and 1.19o, respectively. Both Yoru, a
ten-year-old female, and Goishi, a fifteen-year-old female, used DRA at O.1 9o.

   Quadrupedal climbing (QC) was used less than 11.39o by all individuals. All males
used QC less than 5.49o. PUL of QC in males of eight years old or aboye is 3.59o, that in

maies of nine years old or above is 2.69o. Kihada, an eight-year-old male, used QC most

frequendy in all maies, 5.49o. Ebisu, a nine-year-old male, and Shitadashi, a nine-year-old

male, used QC 3.1 and 2.09o. All females used QC less than 11.39o. PUL of QC in fernales

of eight years old or above is 3.49o, that in females nine years old or above is l.49o.

Megane, an eight-year-old female, used QC most frequendy in all females, 11.39o. Kuuko,

a ten-year-old female, and Goishi, a fifteen-year-o}d female, used QC 2.0 and 1.89o, re-

spectively. Ine and Yoru, ten-year-old females, used QC 1.5 and O.49o, respectively.

   Clinging locorr}otion (CL) was seldom used. All males used CL less than O.05 9o.
Therefore, PUL of CL in males of eight years old or above and that in males of nine years

old or above are less than O.059o. All females except Goishi, a fifteen-year-old female,

used CL less than O.05 9o. PUL of CL in females of eight years old or above and that in
femaies nine years old or above are O.8 and 1.09o, respectively. Goishi, a fifteen--year-old

female, used CL 3.99o.

   Scrambling round a support (SC) was seldom used. All males used SC less than
O.059o. Therefore, PUL of SC in males of eight years old or above and that in males of
nine years old or above are less thaR O.05 9o. All females except Megane, an eight-year--old

ferr}ale, used SC less than e.e59o. PUL of SC in females of eight years old or above is

O.19o and that in females nine years old or above is less than O.059o. Megane, an eight-

year-old female, used SC 3.99o.

   Bipedal locomotion (BI) was used not so frequendy. All individuals used BI less than

109o. All males used BI less than O.39o. PUL of Bl in maies of eight years old or above and

that in males of nine years old or above are e.29o. Kihada, an eight-year-old male, used BI

most frequently in ail three maies, O.39o. Shitadashi and Ebisu, nine-year-old maies, used

BI O.2 and O. 1 9o, respectively. All femaies except Goishi, a fifteen-year-old female, used

BI less than 1.09o. PUL of BI in females of eight years old or above is 2.29o, that in

females nine years old or above is 2.69o. Goishi used Bl most frequently in all females,
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9.79o. Megane, an eight-year-old female, and Ine, a ten-year-old female, used Bl O.7 and

O.49o, respectively. Kuuko and Yoru, ten-year-old females, used BI O.2 and O.19o, respec-

tively.

   Suspensory locomotion (SU) was not used.
   The total PUL of QW and QR of each individual was more than 899o. All individuais

except Megane and Kuuko used QW and QR more than 959o.
   Differences among individuals in the trees were greater than those on the ground. All

individuals aiso used quadrupedal walking (QW) most frequently in arboreal locomotor

mode. PUL of QW for each individual was more thaii 609o. QR, LP, QC, CL and Bl were
often used. Their PULs were different among individuals. AII individuals used QR rr}ore
than 39o. All individuals except three 1O-year--old females used LP rriore than 59o. QC was

used more than 119o by Megane, an 8-year-old female, but was used O.49o by Yoru, a lO-

year-old female. CL was used around 49o by Goishi, but was seldom used by other
macaques. BG was iarely used, some individuais did not use BG. DR was used more than
BG, but it was seldom used. DR was employed more than 49o by Kihada, an 8-year-old
male, which used DR most frequently. SC was rarely used by afiy of the individuals,
except Megane. BI was not used frequentiy by any individuals except Goishi, a female l5

years old. Goishi used BI nearly 109o. SU was not used.

   Femaies employed QW and BG more than males (see average values in Table 1-B).
Males employed QR, LP and DR more than females. Maies used QC slightly more than
females. Females used CL and BI slightiy more than maies, but these average values were

affected by PULs of only one female, Goishi.

Discussion

1. Locon}otion of adult Japanese macaques
   All Japanese macaques used QW most frequentiy both on the ground and iR the trees.

On the ground, QR was used the next most frequently, the sum of PULs of QW and QR
was more than 909o. IR the trees, the second locomotor behavior differed among individu-

als. But the sum of PULs of QW and QR was more than 759o. These results suggest that
the Japanese macaque is a typical quadruped in both terrestrial and arboreal settings. In

the trees, adult Japanese macaques may sometimes use LP, DR and QC but seldom use
BG, CL, SC and SU. QC is the quadrupedal behavior on substrata. Almost all LP and DR
were employed by adults on the substrata, but neither under supports nor the side of sup-

ports; i.e. taking off aRd landing posture were quadrupedal standing. These results also

indicate that the Japanese macaque is a quadruped.

2. Age oÅí maturatioR of locomotion
   The number of individuals in this study is small, so an accurate estimate of age of

maturation cannot be given. More individuals should be observed, but I would like to
present a hypothesis. On the ground, the proportions of locomotor behavior in all indi-

viduals were not very different, except BI values. So, terrestrial locomotion may continue
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[Ilable 2. Percen{age of dlstances moved during each 1ocomotor behavier in adult Japanese macaques and

adult male Iong-tailed macaques Data of long-miled macaques from Cant (1988). These values are calculated

for comparison.
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Fig. 2. A) Proportions of use of different locomotor modes of two macaques (arboreal, in the case of Japanese

macaques 8 years old or above). B) Proponions of use of different locomotor inodes of two fnacaques (arbo-

rea}, in the case of Japanese macaques 9 years old or above).
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to mature uRtil at least eight years of age.

   In the trees, proponions in locomotor behavior of al1 female individuals IO years old

or above seem to have similar patterns except BI. So, female arboreai locomotion rnay
have continued to mature until ten years of age. The proponions in maies were varied, so

it is likely that male locomotioR may still be somewhat immature at 9 years of age. In

Hamada's diagrarns (1994, pp. 64-65), ik inany morphologies related to 1ocomotion, the

maturation of maies seems to occur later than that of femaies. This suggests that 1ocomo-

tor maturation iR maies occurs later than that of females. It is also likely that 1ocomotion

of maies differs from that of females. To get a more reliable estimate, further quantitative

data is needed.

3. CogEaparison with goitg-1tagEe{i gEaacaques

   PULs of both species are shown in Table 2, Fig. 2-A (Japanese macaques >8 years of

age) and Fig. 2-B (Japanese macaques >9 years of age). General proportions of both
species were similar to one another. Both species used quadrupedal moving most fre-
quently (more thaR 809o), which iRdicates that the genus Macaca is a quadruped.

   Tke difference among male long-tailed macaques and rnale and female JapaRese
macaques is as follows. Leaping aRd venical moving were used frequently by the long-
tailed macaque. Male JapaRese macaques used leapiRg frequently, but vertical moving
less frequendy thaR the long-tailed macaque. Female Japanese macaques used leaping
and vertical moving less than long-tailed macaques. Male Japanese macaques used drop-

ping more than long--tailed macaques. Bipedal movement was used by oRly oRe female
Japanese macaque, and thus bipedal movemeRt is not a characteristic arboreal locomotor

inode in female Japanese macaques. Moreover, this 1ocomotioR was mostly composed of
scooting and squat{ing walking. Since it is possible that Cant's definition of bipedalism

did not include such locomotor modes, the comparison of bipedal movement may be
misleading.

   Japanese macaques and loRg-tailed macaques are typical quadrupeds. But male long-
tailed macaques differ frorn male and female Japanese macaques in other locomotor be-
haviors. Arriong the three groups, quadrupedalism was piacticed most frequently by fe-

maie Japanese macaques, whiIe frequency of quadrupedaksm in male Japanese macaques
is similar to that in male long-tailed macaques. It may be possible that the similartty

between males of the two species and iRdividuality of female Japanese macaques is re-
lated to sex differences.

   However, inale Japanese macaques used leaping and dropping more and vertical
moving less than long-tailed macaques. These differences are discussed later.

4. Reiation betvyeen }eapiRg aRd body weight
   In these three groups, the body weight of male Japanese macaques is the greatest and
that of male long-tailed macaques is the least. If body weight affects frequency of leaping,

it would not be expected that out of the three groups, male Japanese macaques wonid use

it most frequently. This result is similar to that of Gebo et al. (1995). However, it is ex-

pec{ed that frequency of leaping in female Japanese macaques is less than in male long-
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tailed macaques. The male JapaRese macaques analyzed here might be a little too young
to be regarded as adults, and did not exhibit adult locomotor pattern. But they were appar--

ently larger than females analyzed here in trunk length and trunk breadth, so the body

weight of males was greater than that of females.

   In maie macaques of both species, it is indicated that PUL of leaping does not depend

solely on body weight. Factors related to leaping are not only body weight, but aiso the

extensors of hindlimbs for powerful take off, thejoint structures for absorption of energy

of impact and so on. Differences in these morphologies between the two species of
macaques may affect the frequency of leaping.

   I discussed only PUL of leaping so far, without considering the distance which the

macaque leaped. The mean leaping distance of long-tailed macaques was 2.2 m (Cant
1988), and the median gap width where long-tailed macaque leapt was l.5 m (Cannon et
al. 1994). In contrast the mean leaping distances among Japanese macaques were O.97 m

and 1.03 m for males and females, respectively. The longest leap made by a rr}ale long-

tailed macaque observed by Cannon et al. was more than 6m, but the longest Ieap made by

ar} adult Japanese macaque that I have observed was about 2m for both sexes. According

to these results, difference in body weight rather than frequency and PUL may affect
differences in mean value and maximum value of leaping distance directly.

   If the numbers of leaping bouts of the two species are the same, PUL would be larger
in a species which has a longer leaping distance, than the other species which has a shorter

leaping distance. If PULs of leaping of the two species were the same and their mean
leaping distances were different, the Rumbers of their leaping bouts would differ from

each other. Male Japanese macaques have a large PUL value and a shorter leaping dis-
tance than male long-tailed macaques, which is why Japanese macaques have more leap-
ing bouts than long-tailed macaques. It is suggested that frequency, (how many times per

hour an animal uses leaping), is not afifected by body weight. But what affects the fre-

quency of leaping (numbers of leaping bouts) cannot be solved here.

   Usually it is expected that smaller animals use more leaping, larger animals use less

leaping and rnore vertical moving. But PUL of vertical moving was not greater in the two

sexes of Japanese rnacaque than in male long-tailed macaques (Table 2). Female Japanese

macaques seldom used leaping. Thus, it is suggested that female Japanese macaques tend

to use quadrupedal movement on horizontal or semi-horizontal supports instead of using

venical moving and leaping. Male Japanese macaques seldom used vertical moving, but
used more leaping bouts in which distances leapt were short. Maie long-tailed macaques

used vertical moving and leapiRg rather frequently. Leaping was not common but dis-
tances covered were long. Male Japanese macaques may use short leaps many times to
avoid vertical moving. Male long-tailed macaques may infrequently use long distance
leaping and tend to use verticai moving more frequently than JapaRese macaques. Long-

tailed macaques may be more adapted to discontinuous arboreal settings than Japanese

macaque.
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