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BRIEF REPORT
Food-Aversion Conditioning in Japanese Monkeys
(Macaca fuscata): A Dissociation of Feeding in Two
Separate Situations

YosHINORI HASEGAWA

Department of Psychology, Kyoto University, Kyoto 606, Japan

AND

TETSURO MATSUZAWA'

Primate Research Institute, Kyoto University, Inuyama, Aichi 484, Japan

Monkeys were trained in a Skinner box to press keys for soybeans or regular
diet pellets on a concurrent fixed-ratio schedule (**key-press session®’). Having
established a stable response, the monkeys were given ‘‘home cage sessjons’
in which they experienced soybean—poison (100 mg/kg of lithium chloride) pair-
ings in the home cages. They eventually stopped eating soybeans in the home -
cages, but continued to work for and eat soybeans in the key-press sessions
occurring between home cage sessions. Furthermore, avoidance of food in the
home cage was specific to soybeans because the monkeys continued to eat diet
pellets in this context. The monkeys showed a clear dissociation of feeding in
two separate situations following food—poison pairings in one of the situations.
These results suggest that, at least in monkeys, exteroceptive contexts have an
important role in food-aversion conditioning.

Feeding behavior consists of a chain of component responses. Recent
studies revealed that food-aversion conditioning can suppress not only
the consummatory response to the target food but also some preceding
components of the feeding behavior. For example, in the predatory sit-
uation, aversion established for the flesh of a dead prey suppressed the
attack upon the living prey in coyotes and wolves. On the contrary,

! Thanks are due to Shunji Gotoh for clinical assistance. The present research was
supported by a Grant for Cooperative Research from the Primate Research Institute, Kyoto
University, to Y. Hasegawa, and Grant 556106 from the Japanese Ministry of Education
to T. Matsuzawa. Reprints may be obtained from Tetsuro Matsuzawa, Department of
Psychology, Primate Research Institute, Kyoto University, Inuyama, Aichi 484, Japan.
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laboratory rats and ferrets never stopped killing prey to which they have
been aversively conditioned (Garcia. Rusiniak, & Brett, 1977). These
results with covotes, wolves, rats, and ferrets suggest species-specific
differences in the degree to which food aversions learned in one situation
will generalize to a new situation or to a different response.

A few experiments using rats as subjects have studied the effects of
flavor aversion learning on lever-pressing for food. In contrast to the
results obtained when predatory behavior was measured, rats have been
found to display suppression of operant responding for a target fluid, or
in the presence of an odorant, which had been paired with iliness in a
situation separate from the operant chamber (Best, Best, & Ahlers, 1971;
Lorden, Kenfield, & Braun, 1970). Therefore, when the arbitrarily de-
fined response of lever-pressing was measured, the context within which
a distinctive flavor had been paired with poison was not a major factor
for rats in food-aversion conditioning. In contrast, the present experiment
shows that contextual cues can be very important in food-aversion con-
ditioning in monkeys: Pairing a specific food with a poison in the home
cage had little effect on key-pressing for the same food or on consuming
the same food in an operant situation.

The subjects were three male Japanese monkeys (Macaca fuscata),
M351, M352, and M367, weighing 10.4, 8.5, and 9.7 kg, respectively, at
the start of the experiment. They were housed individually in their home
cages with free access to water. Food was available only in the exper-
imental sessions. The behavior of each monkey was monitored and re-
corded with a video cassette recorder throughout the experiment.

During the preliminary training, each monkey was trained in a Skinner
box to press keys for food rewards on a concurrent fixed-ratio 10/fixed-
ratio 10 (FR 10/FR 10) schedule (‘‘key-press session”’). The front panel
of the Skinner box contained two response keys and food dishes. At the
start of each daily session, the right response key was transilluminated
by red. and the left key by green. Ten responses on the'right key delivered
a soybean (0.34 g), and ten responses on the left delivered a diet pellet
(3.15 g). The monkeys had been fed diet pellets for a long time, whereas
they had never taken soybeans before this experiment. Each key dark-
ened and became inoperative after 40 reinforcements. A session ended
when 40 rewards had been delivered to each side or when 120 min had
elapsed, whichever came first. Stimulus scheduling and response re-
cording were performed with a minicomputer (PDP8F). Key-pressing on
a concurrent FR 10/FR 10 schedule was considered stable when no
upward or downward trend was observed in the session time for three
consecutive sessions. The monkeys then entered the conditioning phase.
During the preliminary training, each monkey experienced 12 (M351),
16 (M352), and 11 (M367) sessions, respectively, in which he always
obtained and consumed 40 soybeans and 40 diet pellets.
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On Day 1 of the conditioning phase, a soybean-saline injection treat-
ment was initiated. During a 30-min period monkeys were presented 40
soybeans in the home cage for the first time and then were moved into
an injection cage where an ip injection of physiological saline (9.4 ml/kg
body wt) was administered. The monkeys remained in the injection cage
for 3 hr and were returned to the home cage. On Days 2 and 3, they
were placed in the Skinner box for key-press sessions. On Day 4 and
every third day thereafter, each monkey received a soybean-—poison
pairing treatment (‘*home cage session’’). This treatment was identical
to the soybean-saline injection treatment except that monkeys were
injected ip with lithium chloride (9.4 ml/kg of a 0.25 M solution: 100 mg/
kg) instead of saline. The dose of lithium was based on a study with
green monkeys (Johnson, Beaton, & Hall, 1975), in which 63.6 mg/kg
of LiCl] was used as a high dose, and on a preliminary experiment in our
laboratory which revealed that a Japanese monkey showed marked food
aversion at a dose of 100 mg/kg. After the LiCl injection, all monkeys
showed a symptom of illness: lying on the floor, rocking the upper part
of the body, putting a hand over the eyes, or yawning. These behaviors
lasted 2 to 3 hr. In particular, M367 vomitted within 50~120 min in three
of the four home cage sessions. Each monkey was subjected to at least
four home cage sessions, with key-press sessions on the intervening
days.

Figure 1 shows the soybean consumption for each monkey. The per-
centage was obtained by dividing the amount of soybeans consumed by
the maximum amount of soybeans available (40 soybeans weighed 13.7
g). In the first home cage session on Day 4, all monkeys ate 40 soybeans
within 1 min. This indicated that the saline injection treatment on Day
1 had no effect on subsequent soybean consumption. As poisoning was
repeated, monkeys hesitated to take up the beans and spilled some pieces
without swallowing them during home cage sessions. In the final home
cage session, they refused to take soybeans from the food tray, suggesting
that the monkeys had learned to avoid the target food. On the contrary,
all monkeys continued to press the key for soybeans as well as for diet
pellets in key-press sessions during the conditioning phase. Furthermore,
they consumed all of the soybeans with a few exceptions (monkeys
spilled some pieces of soybeans, which produced a small decrease in
consumption; M352 obtained 34 soybeans on Day 12, and M367 obtained
29 on Day 5 within 120 min). These results indicate that soybean-poison
pairings have little effect on the consumption of soybeans in the Skinner
box. Best et al. (1971) and Holman (1975) reported that rats showed
decreased consumption of the target fluid in the Skinner box after the
fluid had been paired with illness in another situation. In contrast to their
results, monkeys in this experiment continued to work for and eat the

food which was aversively conditioned at the same time in the different
situation.
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Fi6. 1. Soybean consumption for each monkey during the preliminary training (the last
three sessions) and the conditioning phase. ®, Key-press session; [0, home cage session;
A, saline injection; A, LiCl injection. Each monkey eventually stopped eating soybeans
in home cage sessions, but continued to work for and eat soybeans in key-press sessions.

Table 1 shows the rates of key-pressing (respones/minute) in the last
three sessions during the preliminary training and in the three sessions
after the last soybean—poison pairing during the conditioning phase. In
these sessions, monkeys rarely showed changeovers. A termination of
the reinforcement, which was accomplished by 40 reward presentations,
always occurred first on the left side for diet pellets. So that, the response
rates for soybeans are calculated separately: in the concurrent situation
(in which both keys were operative) and in the single schedule situation
(in which only the right key for soybeans was operative). No systematic
changes were observed in the rates of key-pressing for soybeans in the
three monkeys. Even on this measure, the soybean—poison pairings in
the home cage had little effect on key-pressing in the Skinner box.

An additional test was performed on the last home cage session day.
The test, which was conducted in place of the poisoning, was begun 1
hr after the presentation of soybeans in the home cage: each monkey
received 40 diet.pellets in the home cage and, immediately after eating
them, received another 40 soybeans. All of the diet pellets were eaten
within 10 min, but none of the soybeans were taken from the food tray.
This suggests that the soybean aversion was not due to a general intake
suppression produced by the association of poisoning with the home
cage, because the monkeys ate diet pellets in the same home cage.
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TABLE 1

Rates of Key-Pressing (Responses/Minute) for Diet Pellets (DIET), for Soybeans in the Concurrent Situation (SOY
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in the Single Schedule Situation (SOY SINGLE)

The monkeys showed a clear dissociation of feeding in two separate
@ situations following food—poison pairings in one of the situations. This
5 <) 223 aae L. result was not expected from the viewpoint that food-aversion learning
7] é Naa Noa ! generalizes readily to a new situation (Garcia, Kovner, & Green, 1970).
Recent studies with rats demonstrated that exteroceptive contexts have
an important role in food-aversion conditioning and extinction (Archer,
S| x9 coo coo Sjodén, Nilsson, & Carter, 1979, 1980; Archer & Sjodén, 1980). In the
=19 S present experiment, monkeys had a considerable amount of experience
with soybeans in the Skinner box during the preliminary training, and
similar ‘‘extinction’ sessions (key-press sessions) between the soy-
Blace 229 ‘ bean-poison pairings. Perhaps such an arrangement made it easier for
RIS === i the monkeys to discriminate the difference in exteroceptive contexts. It
‘ remains unclear as to whether other species would behave similarly if
- | they were trained under a similar proc:‘edure. In any case, this experimt_am
>d|=ree 922 | showed that a food aversion learned in the home cage did not generalize
3 Z| =R SRR | to an operant situation, suggesting at least in monkeys, that exteroceptive
@ ! contexts can have an important role in food-aversion learning.
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Monkeys were trained in a Skinner box to press a key for standard food pellets
on a fixed-ratio 10 schedule for 30 min. When stable responding had been achieved. -
two novel foods (almond nuts and marshmallows) were introduced. In the con-
ditioning sessions on the odd-number days. pressing a key delivered one of the
two novel foods as the to-be-conditioned target food. and each monkey was
injected cyclophosphamide (4 mg/kg) intravenously in the home cage 10 min
after the end of the session. In the control sessions on the even-number davs.
the monkeys earned the other food. and were never injected. As the conditioning
was repeated. the monkeys eventually stopped key-pressing for the target food
in the conditioning sessions. but continued to work for and eat the other food
in the control sessions.

Food-aversion conditioning can suppress not only the consummatory
response to the target food but also some preceding components of the
feeding behavior. The degree to which food aversions suppress the pre-
ceding components are different among species, and also dependent on
the type of response. For example, in the predatory situation, coyotes

' This study was supported by Grants 556106 and 56560159 from the Japanese Ministry
of Education to T. Matsuzawa.
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and wolves stopped Kkilling prey to which they had been aversively con-
ditioned. but rats and ferrets never stopped (Garcia, Rusiniak. & Brett.
1977). However, few experiments have investigated the effects of food-
aversion conditioning on the arbitrarily defined instrumental responses
as the preceding components. Best, Best, and Ahlers (1971) demonstrated
that rats suppressed bar-pressing for a target fluid which had been paired
with illness in a situation separate from operant chamber. On the contrary.
our previous study (Hasegawa & Matsuzawa, 1981) using Japanese mon-
keys as subjects revealed that pairing a specific food with poison in the
home cage had little effects on key-pressing for the same food or on
consuming the same food in an operant situation. The previous study
shows that contextual cues can have an important role in food-aversion
conditioning in Japanese monkeys. but it remains unclear whether monkeys
will suppress operant responding for a target food in the same situation
where the food is aversively conditioned. The present experiment in-
vestigates how and to what extent instrumental key-pressing for a target
food will be suppressed after the food is aversively conditioned in the
same context.

The subjects were four male Japanese monkeys (Macaca fuscata):
M206, M243, M271, and M482, weighing 9.8. 8.6. 7.8, and 6.0 kg. re-
spectively, at the start of the experiment. They were housed individually
in their home cages with free access to water. Experimental sessions
were conducted in a Skinner box (75 X 75 X 75 cm) containing a response
key and a food dish. Stimulus scheduling and response recording were
performed with a minicomputer (PDP8F). Key-pressing was also recorded
with a Ralph Gerbrand's cumulative recorder. Behavior of each monkey
was monitored and recorded with a video cassete recorder. During the
experiment, monkeys received three kinds of foods: standard food pellets
(1.5 g), almond nuts (1.2 g), and marshmallows (0.5 g). The latter two
were designated the target food (to-be-conditioned food) or the control
food according to a preference test described later. Cyclophosphamide
(Endoxian, Shionogi & Co., Ltd.). one of the commonly used antitumor
drugs, was used as an illness-inducing agent. The dosage given the monkeys
was 4 mg/kg. which was converted from human therapeutic dosage. At
this dose level, the gastrointestinal discomfort (i.e., nausea) inferred from
behavior was not so serious as the LiCl (100 mg/kg) injection in the
previous study (Hasegawa & Matsuzawa, 1981). No monkeys vomited.

Throughout the experiment, each monkey received restricted amount
of standard food pelléts every morning (150 g for M206 and M243, 100
g for M271 and M482). A daily experimental session was conducted 6
hr after this morning feeding. The monkeys were first trained to press
a key“for standard food pellets on a fixed-ratio 10 schedule for 30 min.
M271 was slow to begin key-pressing in the initial session, so the session
time for this monkey was prolonged to 60 min thereafter. The key was
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transilluminated by yellow at the beginning of the session, and became
darkened and inoperative after 40 reinforcements. Once each monkey
had achieved stable fixed-ratio key-pressing. a preference test for two
novel foods was conducted. 1n this test, each monkey earned an almond
nut and a marshmallow alternately instead of the standard food pellet.
Although each monkey received the same number of almond nuts and
marshmallows, each displayed a preferential consumption of one of the
new foods. The more preferred food was designated the target food, and
the less preferred one was designated the control food for each monkey.
Marshmallows were assigned to the target food and almond nuts were
the control food for M206 and M482. Almond nuts were the target food
and marshmallows were the control food for M243 and M271. After this
test session, several familiarization sessions were conducted in order to
assure that monkeys would consume both foods before conditioning.

When each monkey earned and consumed more than 20 pieces of the
target food (more than 50% of the maximum amount of food available).
he was injected intravenously with cyclophosphamide in the home cage
10 min after the end of the session (‘*conditioning session'" on Day 1).
On the next day, key presses delivered the control food, and the monkeys
were not injected (‘‘control session’ on Day 2). In either case, the key
was transilluminated by red in the session when the marshmallows were
available, and by green in the session when the almond nuts were available.
The key became darkened and inoperative after 40 reinforcements. The
conditioning session was repeated every other day (on odd-number days)
until each monkey never consumed the target foods or consumed less
than five pieces. On the even-number days. he received the control
sessions.

Figure 1 shows the consumption of almond nuts and marshmallows in
each monkey. The Arabic numerals in the figure represent the number
of rewards delivered in the conditioning sessions. With few exceptions,
the monkeys ate either food whenever it was delivered. After 5 to 8
conditioning sessions, all monkeys suppressed key-pressing for the target
food and consumed less than five pieces of it. On the other hand. the
monkeys continued to work for and eat the control food in the control
sessions. We introduced two novel foods as ‘*double baseline' within
subjects. (One food was designated the target food, and another was the
control food in the same context within subjects.) We showed that both
key-pressing and consummatory response were suppressed only in the
target food with aversive consequences. The suppressive effect did not
transfer to the control food in the same context. The constant eating of
the control food suggests that the suppressive effect on the target food
was due to neither a general intake suppression or enhanced neophobia
in the Skinner box, nor a poison-induced debilitation. The suppression
of the preceding instrumental response for the target food shown in this
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study is congruent with Sjoden and Soderberg (|_981). who reported the
similar effect on bar-pressing for saccharin SO!UtIOl‘I in rats.

We examine the suppressive effects on the instrumental key-pressing
in detail. As the conditioning was repeated, key-pressing for the target
food decreased especially in the later part of the: daily session. Figure
2 shows the cummulative records of key-pressing in the last conditioning
session and in the last control session. Overall rate of responding was
quite different between the target and the control conditions, while local
rate of responding (the response rate in the bout 9f !cey-pressing) fulfilling
the fixed-ratio requirement was always cqnstant. Similar dz}ta were obtained
by Treadway (1976) using rats as subject. Both data indicate that the
food-aversion conditioning does not affect the local rate of operant re-
sponding maintained by fixed-ratio schedule. The marked difference be-
tween the two conditions was due to the prolonged postreinforcement
pause shown in the conditioning session. When the target food was
delivered, monkeys hesitated to take it out from the food tray, wlaking
around in the box, looking into the key, touching the wall, and so on.
After eventually taking out the food with hesitation, monkeys sniffed it
and stored it temporarily in their cheek pouches before ingestion. They
often examined the food by retrieving it again from the pouches. washing
it by the hands, tasting, and gnawing off a small piece of it. These
behaviors produced an increase in the postreinforcement pause. After
several target foods had been delivered and consumed. M243, M271. and
M482 never pressed a key till the end of the session. M206, which showed
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relatively shorter postreinforcement pause, spilled some pieces of the
target food without swallowing them. or refused to take them out from
the food tray. The observed behavior of the monkeys in the presence
of the target food following conditioning. suggests that not only the
proximal food stimulus (taste) but also the distal food stimuli (e.g., odor,
sight) have a major effect on the food aversion conditioning. The visual.
olfactory, and taste cues might be intermingled to inhibit the consumatory
and appetitive instrumental responses. Recent studies using compound
cues in food-aversion conditioning revealed the interaction of these cues
such as the potentiation of weak distal cues by the combined strong cue
(Rusiniak, Hankins, Garcia, & Brett, 1979: Clarke, Westbrook, & Irwin.
1979). Monkeys depend highly on the visual cues to search and get foods
in their natural environment. The utilization of such a distal food cue
mlght reduce the risk of tasting poison.

It is possible that the suppression of key-pressing is controlled by the
preceding discriminative stimuli. Latencies for the first occurrence of
responding shown in Fig. 2 were not different between two conditions
in each subject. This indicates that monkeys suppressed key-pressing
not because they learned that the conditioning sessions were always
conducted on the next day of the control session. This result also denies
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the possibility that key color had an important role in the suppression
of key-pressing. The key color informed the kind of food available in
the session, and the termination of key light was utilized as cue to stop
responding at least in two monkeys (M243 and M271). The key color.
however, had no controlling effects on the suppression of key-pressing.
The failure to utilize those preceding stimuli as cue for responding. makes
a contrast to the facts obtained from the other forms of aversive stimulation
such as conditioned suppression by electric shock. where time sequence
or key colors could have discriminative controlling powers over the
operant responding. Monkeys suppressed key-pressing only by the con-
sequence of responding. When the control food was delivered, the monkeys -
continued to work for it. On the contrary, they stopped responding when
the *‘aversive™ food was delivered. These results obtained in this study
clearly indicate that food-aversion conditioning to one food can suppress
both instrumental and consummatory response to the food in the same
context. Moreover, this suppressive effects do not transfer to the different
food in the same context. )
Key-pressing is the arbitrarily chosen mstrumental response, precedmg ;
the consummatory phase of the feeding behavior. The suppréssion of

key-pressing in monkeys was discriminatively specific to the food that

had been associated with poisoning. Practically speaking. it is possible
that food-aversion conditioning serves as a method for controlling the
food-collecting behaviors (e.g.. stealing fruits from orchards or infesting
potato farms) of wild Japanese monkeys. just as it does for controlling
predatory behaviors of coyotes or raptores (Brett. Hankins, & Garcia.
1976). Such a program could potentially spare wild monkeys being curremly

controlled by Kkilling or trapping.

REFERENCES

Best. P. J.. Best. M.. & Ahlers. R. H. (1971). Transfer of discriminated taste averion to
a leverpressing task. Psychonomic Science. 20, 313-314.

Brett. L. P.. Hankins. W. G.. & Garcia. J. (1976). Prey-lithium aversions. 11I: Buteo
hawks. Behavioral Biology. 17, 87-98.

Clarke. J. C.. Westbrook. R. F.. & Irwin. J. (1979). Potentiation instead of overshadowing
in the pigeon. Behavioral and Neural Biology. 25, 18-29.

Garcia. J.. Rusiniak. K. W.. & Brett. L. P. (1977). Conditioning food-illness aversions in
wild animals: Coveant canonici. /n H. David & H. M. B. Hurwitz (Eds.). Operani-
Pavlovian Interactions, pp. 273-311. Hillsdale. N.J.: Erlbaum.

Hasegawa. Y.. & Matsuzawa. T. (1981). Food-aversion conditioning in Japanese monkeys
(Macaca fuscata): A dissociation of feeding in two separate situations. Behavioral
and Neural Biology, 33, 237-242.

Rusiniak. K. W.. Hankins. W. G.. Garcia. J.. & Brett. L. (1979). Flavor-illness aversions.
Y: Potentiation of odor by taste in rats. Behavioral and Neural Biology, 25, 1-17.
Sjodep. P. O.. & Soderberg. T. (1981). Taste-aversion learning: An operant approach. In
C. M. Bradshaw, E. Szabadi. & C. F. Lowe (Eds.). Quantification of Steady-State

Operant Behaviour. Amsterdam: Elsevier/North-Holland Biomedical Press.

Treadway. J. T. (1976). Long-delay taste aversion learning: An operant analysis. Dissertation

Abstract International: Sect. B, 36, 5319.



esauedep jInpeqns aTew aInoj aJgaM 840afqns ayJ, ‘B83081qng
8poy3ay

*8p00J JO BPUTY OM3 JO uotgdunsuod pooy ut aBusys ayj Jujaogjuouw £q
Sutuaeal UOTBIdAB-pOOJ uodn uoTjejuasaxd pooj paxIuw Jo s309JJa oys
898 PINOD 94 ‘PaI9IIBTUTWPE SBM jJuawleagy Butuosjod ‘SpPooy Y3oq
paungauod pBy skaxuow J93Jy ‘sAaquow 03 ATSnNosuB3TNWTS 8POOJ

y30q pajussaad au *(8INU PUOLTR) BUO [IAOU B ST I3Y3OUB pUB

¢gshaquow 03 (8503830d 33aMs) pPOOJ JBITTWBJ B ST dUQ °UOTIBN3TS
PaxjWw ay3 UT PIpPNTOUT B8ITQBTIBA JUTTTOJ3uU0d o3 BupAjyrduts
JI0J 8pooJ Jo mvcﬂhvoza vmnmuona aM ‘°sfaquow uf uof3IBNITS
pPoxXjl ® U} PaUSTIqQB38d UOTAJIDAR JO aanjBU BYj3 dUTWEXd
03 DBpU3IJUT OM ‘BUOBBAJ 980Yy3 J0J °Ivd SU3 Uodn sand TENSTA
Sugen Jo 8309JJ9 8yj JIIPTEUOD 48nu 9M OF -Buppaaj Uy §and
Tenata uodn soueriax 3eaad paantbaa sayotu 1BOT30T003 JT8Y3
pue ‘swajsds TBnNsYA padoraasp ATUBiy ssassod shajuow °puodas
*83TATNOTIITP INOUITA J3U40 UO®d PIjuUTUTIOSTD aq Judfu pue
Surusaw 30T7J382X B UY Ja3Y39803 paxju JIAdU I8 839883 ayj
38yy os ‘squautradxa asoyj ufl ATSATSS8200N8 PINTJ JO SPUTH OMj
" PAATS09J 89BI 8UYJ €3B8aTJd SUOSBAX OMJ J0J Shaquou wou pattdde
SABMTR 30U 348 ‘JaAamoy ‘sSjeJ UT DaUTeB4qQO S4TN8aL 9yL ‘auo
19A0U 8Y3 09 UOTAJIAAB Ja3uoggds B wIoJ s3Bx ‘Bujuosjod 09 Jotad
paumsuod yjoq 8J8 pool JBIITWRJ B DUB TIAOU B YOTUM U] UOT3BNITS
PaXTW ® UL “(RL6T ‘9°TEY {L96T ‘Jaepag 3 ANBNA3Y) SHMOTIOJ

88 UOTJBULIOJUT u® papraoad sjea Bupsn sjuaupsadxa MaJ ¥
(883UTTT Aq PaMOTTOJ aJe SpPo0J SNOTJeA
Jo uorsdunsuod paxtu ayj yInoyjre ‘sasyso ayj 3es j0u pus

POOJ duo 3BS STBUTUE ayj Op AyMm 388D J933BY 9Y3 U (SPOOJ

Buipsoaad ayz JO auo ATuO PFOAB Aay3 Op J0 (IIOJWOISTP [BUTISIJUY
~0J23888 ayj Fuypadaxd spooJ TTIB PIOAB Aayj oQ (8POOJ JO SPUTY
1812458 P33883 ATBuTpeosad YOTUM SBBJOATUWO UT PaUsTTqBIse aq
UBD UOTSJAAB POOJ JO PUTH 3BYM ‘UOTIBN3TS PITA Y3 UT P3LINIVO
gy Sufated uosjod-pooj au3 JI °J8Y3a8303 PIXTW 8JB 8pOOJ
SNOTJBA JO SJOABTJ 9Yy3 3eus a1qyssod 37 sexeu 31quy SurpasJ
5745T40908IBY0-83T0ads STyl - sSayonod asay3 UT PooJ A3l
£1Ta8J0dwag ado3s ‘sayonod pooy padoTarsp-TIoM JO Jated 8 oaey
yoTys ‘skexuou ssauedepr ‘ATSNOSUBZTNWTS 3SOUTB SPOOJ JO SPUTH
SNOTJaEA 389 STBUTUE ‘JaAsMOY ‘PTTM 9y3 ul -jusmieagy Suruostod
a10Jaq pooj 389483 B 8B POOJ pautwrajapasd pus aT2utse ®

pswnsuod sTeWjUE ayj ‘satpnis TejuamiIadxd 8soyz Jjo jeow ug
*(0g6T “4938QapM 3 UTS3SUISE) Suvumy pPuv
‘(ssaad up ‘enedaseq 3 emeznsiey fTQ6T ‘vmBINBIEY 3 B8MeB98BH)
sfoxuow osauedep ‘(GL6T ‘TTIBH 3 ‘uojeag ‘uosuyor) sAsfuou udada3d
‘(6L6T ‘oaztag § Aoy) sAajuou taaagnbs :sajsuyad Buipnidut sayoads
snotaea Suours POUTE1J088 BT Tyd JO A3FTeIousd ol °'pPool 30843
3y3 09 uoTsaase Buolaqs ¥ Uy pajInsax Butated uostod-pool B yong
*apiueydsoydoo4o J0 TIHIT 8 yons sjuale Buponpur-s88aUTTT pajodoafuy
J938T 9JaM (PTNTJ J10) PooJ 3a8aB3 Y3 PAWNSUOCD YITUM 83BI Vg JO
uorjesjsuowap TeoTdAy ayg ur - (LL6T ‘uefuwog 3 ‘3sag .nwxwum ‘a08)
8pooJ snouostod JO SOUBPTOAER 3ayj DuB UOTF303T38 POOJ 8Y3 Ul dT0J
quejaodut ue aavy pInoys , (Ivd) BuTuIEST UOTSIIAB=-POOT, PITTBO-OS8
1843 £35933ns JUTUIBIT TBUTUB JO S83IpPNas ay3 up esaaload juadag
ayl ¢auo shouostod proae 03 paumeafoad ATTeOT3ata8 Layz aawv ao
48880 YO®3 UT POOJ BJ8S aYj 909728 03 UJEAT Aayjz og (ITQBITEA®
8pooJ SnOoTJIBA Buouwe spoo] snouostod PTOAR ‘TeBIAUSB UT ‘BaJoATUWO
983y3 Op MOH °83038Ul TIBUWS JO SPUFq SNOTJBA puv sjueTd

Jo sjaed Aue uo JUTATY ‘SnNOJOATUWO 3ae 8Aaquouw asausdep

+1 aan374 68 awes ayj aze STOQqUWAS J9Y30 AYY

*aanutu Jad feaq pooJ ays woxJ dn uayey 8aoard pooj

Jo aaqunu 3yj sjuasaxdad 33BUTPIO 3yl °POOJ (3Aou ayj
pue pooJ JBTITWEJ oy3 Jo ajex Buyies pooJy syl 2 aan3td

‘uOT8898 3BY] UT PaJIISTUTWPE 8BM jusuyBaly Bujuostod

8y3 38y3 sMmoys sT3uBTJIY YOBIQ 8YJ °2 UOT3dUTIXT pus

‘1T uoTgouggxy ‘BuTuUOTITPUO) ‘uoTjenjpqeH :salw3s InoJ UT

passaaload juswtaadxa ays Jo ssaooad aToym 8yl ‘(s3nu

puouwge : @) DPOOJ TaA0U dY3 pus (8303B30d 388M8 : M)

pooJ JBYTIWE 8yj Jo uoridunsuod pooJ oyl ‘T aanBSTd

spualat aan3td

*pooJ ay3 Jo L31aAou

ay3 JO STSBQ aYj UO POOJ BNOFXOU B PTOAB 03 AB9jBJIS B 3ATY

gfayuow ‘uorienits paxtu ¥ up Buyuxeal UOTSJA9AB-~POOJ U]
-gyjuow OM3 UBY:y SJIOU PAUTEJAJI 8BM JUO TIAOU 8Y3 03 UOTSJIIAT AU
ggaaayk * {Tpydea paysyndurqxe SBM POOJ JBITIWEJ 8yj o3 :oﬂahoym

ayq ‘53893 :mﬂao:ﬂuxc quanbesqns ayj Supang °auo IBTIIUWR]

sy3 Bupses ssaaddns o3 swmd uayj pusv ¢ fT19907dwOd poOJ 18AOU

ay3 PTOAB 38ayJ 98 Aayg ‘pajuadal SBM Sugpayed uostod-pooJ ayj sy
*A1snouaasazuy (/3w 02) uotgoafut aprueydsoydotodo ® om>ﬂooou

usys pue ‘ArsnosuesTnuys .‘e303830d 139MS JBTTTWEF SY3 Pu® sqnu

puowTe TSAOU 3Yj ¢spooJ JO SPUTY OM3 DPIWNSUOD gAsjuow ssauedep

joex3sqy

sprweydsoydoTo4£0 ¢8utuostod ¢8pOOJ Snojxou

$ 43098298 Fupes) fIoraryeq IUTPaIJ

f@3608n] BoBOEY ‘BUTUIBAT UOCTSJIIAB-POOJ :gpaom £ay

gfoyuou agauedep up SUTUJIBAT UOTSJIAB-POOJ :pBaYy Buyuuny

uedepr ‘909 0304Y ‘A3FsasaTuUn 0304y
¢ §8oToyodsg Jo juawzaedag fuedsp ‘ygh TUOTY ‘evwBAnul

f£378J9ATUN O304 ‘83nayjasur Yyoaeasay ajeuyad

BMES28BY TIOUTYEOX ‘BMBINS3BY 0ANS3aJ

PoOJ SNOTXOU B pYoAB 03 ABojva3s Y

SAojuoll egouedep U] BUTUJIBA] UO]SJ9AB-POOT



|
I
f

ayl *0°'0f ST anTeBA 3yj Usyjy 098 Qf UTUAITM Sd951d g2 wnWIxsBw

ayj dn sa)By 3y JI ‘G0 ST 3ANTBA 3Y3 USY3 ‘ujw Qf UTY3TM

pooJ Jo 89031d g1 dn sayej faxuow ® JT ‘ardwexs Jog ‘*agnujw zad

feay pooj syy woal dn uayej savatd pooJ Jo Jaqunu ayy Aq psuyjap

sem ajed Buyye] PooJ 9yl °FUTUIEBST UOTSIAAR-DPOOJ JO aJINSeaw Jayjoue

88 ,338a 3urye) pooJ, pekordws sy spooJ 393aE3 ayj Buumsuod

J0J auwypy Ja8uoT puads 03 awed sAajuow ‘pajeadaa sem JUBWIBIIY

Sujuostod ayj 8B ‘JBAMOH °*SPOOJ JO JUNOWE WNWEXBW awes Y3
pawnguod skajyuow ayj ‘JutuoraTpuod ays Jo 3Be3s J9TrIEd BY3 Ut

*uotjgesguasaad pooy aT3urs B UT BTUOTJTPUOD Y3

03 paTquasaa aj3Inb uoraenyys jeyy ‘passaaddns Lrsjgardwod uaaq

pey pooJ TaAou ayj Jo uopsdunsuod sys JI33Je ATUO 98BAJOIP 03

awed pooJ JBTTIWR] aysz Jo uofadunsuod ayiq 3eY3 ‘IaAaamoy ‘pajou

aq g8nu 31 ‘JOTABY3Q Burpa’dj Aue ssaaddns Arajardwod prnod

gButayed sawfg SATJ 09 924yl ‘Juo JeTITWe] 8Yj J0J OSIB 3nq poo}

TaA0Uu ayg I0J hH:u q0u JOFARYSq Buylpaa] ayq passaaddns juawjeaasy

pajBadaa BYyL, °2u0 JETTTWEJ 8Yyj} uo 8303JJd 37337 PBU 3Ing pooJ

ToAOU 3Uy3 03 UOTSIAAB BUOJYS B PISNEO UOTJBNITS PIXTW B U] 3USWIBALY

Bujuostod ayj 4ey3 BuTIBOTPUT ‘T9AST WNUIXBU BYj 3B PIUTejUTEW SBM

pooJ JeTITWEJ ay3 Jo uorjdunsuod ayj ‘Aaegjuod ayj ug ‘Ars3arduod

pooJ Taaou ays Jo uofsdunsuod ayj ssaaddns 03 y3nous asasM sButated

80FM3 J0 80uQ *4Laquou Yoed U pooJ Taaou ayj Jo uoridunsuod
ayj Uf 98®aJ08p uappns B pasned Butajed uosjod-spooJ YL
‘UOTS88S B UTYJTM SJnu puowte TT®

2je sfayuow TT® SUOTSSds UOTIBN3TQey [T 04 T JI93Jy ‘sAaxyuou
aseysy J0J TPAOU a3Fnb agam sjnu puouT® jeys pajaoddns sasuodsaa
o7qoydoau ayj Jo BUOTJBAISSQO 888yl ‘J33jesaays Juipaa]
Bupugow ays uf uorgdunsuod s3nu 3Yyj pPaseaqou] uofjesussaad

{euOT3TPPE 3BYUL ‘a8eqs UOTIEN3ITQRH UT g AB@ uUO BUTpaay BulusAa ayj

a10Jaq 3snf ways pajuasaad am 08 ‘SUOTSES8 SATINOISUCD JNOJ J0J
gqnu puowie Aue ayej3 03 pasnjad goSW .nmaroﬁauma uyl ‘sjnu puoute
dn yo1d o3 paieaTsay Layj ‘puey Jay3jo 8yl uQ uOT3BITSAY
Jnoysm sascjejod 42ams ayjz Jo TTE 938 shajuol ‘BUTUOTITPUO)
pue uo3Bnatqed Jo sa9e3s au3 Jutanp (8jnu puowye) auOC T3A0U 3y3

pue (ssojejod 399Ms) POOJ JBTTTWRJ dY3 Jo uoT3dumsuod pooJ auj

gquasaxdaa T aanBTJ JO JYBY 2JOT 9yl -UOTEsSNOSTJ DUE §3INsay
*pooJ pajuasasad ayjz Jo § G ueyj ssaT JOo TaAdT ayj 03
s8pooJ y3oq 3ea 073 passaaddns sfexuow 3Yyj TT3un pajeadal suoyssas
£13A008a pue juawjeady uostod Y3Tm BUTUOT3ITPUOD UOTSJISAB-DPOOS
-poppe sem Aajquow 3BY] JOJ UOTSSas AJIaA0d9a ouyj ‘a8e3s UOTIBNITQERH
UT PAUTWIa3Sp TOAST SUTTIseq ayj O3 YdBaJ 30U PIP SUOTEsSas
R12A003x asoyy uy 8391718d POOJ PJIEPUB4S JO JUNOWEB pPauMsuod ayj
usym °s3nu puour® pue saojejod Jo peajsul 8391Tad PoOJ pJaEpUBRE
Jo 82031d 9f DPaATadax shajuow ‘Butuostod ay3 I93J8 SABP OM] JOJL
‘uogjyejussaad spooJ syl Jd3Je utw O Uofidafuy aprueydsoydordhd

® paAtadad Asxquow yoma ‘a¥eqs JupuoTaTpuo) ug T Lep uo
*93e38 BUTUOT3TPUO) O3UT padgajua shayuow‘sy 3BUJ
*PaJaSTUTWPB Sem juawjesas Bujuostod 38JFJ SU3 ‘UOTSSaS B UTUJTA
pooJ yoea JO ¥ 06 ueysz agouw dn 3je ay uaym °Lajyuow yoes 03
£1snoaur3TnuEs s3nu puowre Jo sa0991d oz pue saojejod j388ms Jo
saoa1d 0z pajuassaad aM °PIONPOLJUT aJam (POOJ TBAOU BUY3) SINu
puoute ‘58838 uoT3IBN3TqQBY STY3 Jo dajs 3ser ayz ur -sj3ayred
pooJ paepue3s Y3Tm (PooJ Jelfwel ayj) saojejod jesms pajuassad
am ‘usyl ‘4£a9juow yoea uj uojadunsuod pooJ &o T9A3T aujIeseq
ayq se papaeBaa sBm sfep aAl) 93381 aus Butanp sgayrad pooy Jo
uotydunsuoo afeaaa® 9Yyj 3BU] 08 ‘UOT8SaS B UTYJITM S33TTad pooJ
paepues3s ayj Jo TTB 383 sfemye jou pyp Aaxuou yoezg °aynpayos JuipaaJ

ATTEDP 3yj 03 a3enjgrqey pTnom sfaquow 3eY] pawte aanpsdoad STUL

*guUOTEB8aS SupuLOow 3yj UT Kaquow YdoBS 03 pajuslsasad axsm s83aTTad
pooJ paepuejs Jo s3datd gf ‘sfep QT 3SJITJ aYy3z ul °SMOTTOJ

g8 sAajuou 0] PaIONPOJIUT 9I3M SPOOJ 33Bae) JO SPUpy oug ¢ (a3egs

uot4en3TqeH) juswiaadxa at?, Jo a3e3s 3SJTJ Syjz Ul IINPas0dd

JUTUOTITPUO) PUB UOT3EBN3TqQEH

*pOSEISSBAL SBM UOTSJ3AR
pooJ pauoT9TPUOD 3Yj WwodJ AI2A003J Y3 ‘JI93BT SYJUOU OM]
paj3onpuod BBM YOTYM ,2 UOTIOUT3XT, DPITIeO a8e3s TBUTJ ayj ul
. *gfep usaas J0J pajser sadejys STY3 ‘jou Jo
8pOOJ PAUOT3TPUOD AT2ATSJI2A® 3Y3 388 03 3aB3ISJ SA3UOW JBYIFBUM
*pamMoTTOJ juswieaxs Butuostjod ou pue sdajuow 03 pajuasaad
alam SPOOJ U30g ‘UOTSISAR PBUOTITPUOD JO 883004d UOT4DUT3XD
ay3 psujwexa am ¢, UOTIOUTIXT, PITIBO 33B3S PJaTuj ayj ul
*8pooJ yzoq 4e3 03 passauaddns
£Ta3aTdwoo shAajuouw TTaun pajgsey ade3s syyjy ‘Sutuostod
£Q paMOTTOJ a49M UOT3IEBNITS  paxfuw B U SpPooJ 3adae3 yjoq Jo
uopadunsuod ayj ¢,JujuoriTpuoy, PaTTeO dBe3S puodas ayj ul
*pajuasaxd pooJ Taaou ay3 Jo ¢ 06 usyj
aJow 483 03 aWEO AdHuow YIes UaYM papus a3e3s8 UOTIBN3ITQBRY STYL
*guoyTssas Juypea Jupugow ayjy uy cmo:nou»rﬁ muwz auo faaou ayj pue
pooJ JETTWEJ 8y3 ‘,UOT3BN3ITqeH, PATTED 33e3s ISJITJ ayj url
.mowm»m anoj uf passaadoad
quawtJadxa ayj Jo ssaooad arouym ayJ, °SUOTSSa8s [BIUBWTJIIIXD duam
Sujugow ayj U SUOTESas Bulpas] 9yl °suoyssss Buipaa] Jutusas
asayj U} TaAST wnwixew aygq 928 8331Tad pooJ paepuels Jo sadatd
9f 383 03 DIMOTTE 8J3m sAaxquol ’'T9AST TBUOTIBATIOW JUBJSUOD

, 8&ayuou w:«:amu:ﬁms pue fuiuostod £q pdsned uofje3lTITQSp

ay3 JugqeniBA3 J20J PIONPOJJUT S43M BUTUIA3 3Yj UT SUOTSSIS
BuTpaal Ayl -9sSed Yowd uf uofjeluassad uTw Qf J93JB UMBIDYITM
aaam sfeay pooyg

*Butusas ay3 uy 00:9T ‘Puodas ‘Jujuaow ay3g

ut 00:0T 38474 ‘Aep ® U] SUOTSSAS BUTPS3J] OMJ PAATIVaX sA3Nuouw

‘suopssas rejuswiaadxa ayjg jnoydnoayy, ‘anpasodd Teasusp

*P333TWOA J9A3U (OTGW PUB 9OGW) OM3 J3Yj0 ayj anq

UOT322fUT 9Yy3 J93JB SBJINOY TBISAIS PaJITWOA (£2GW DUB QOSW) sAhaxyuou
om3 ‘juauraadxs STy3 uxl °(sTsawa fewasneu €*3*T) 3JJIOJWOISTP
TBUTI883UT-0493888 JO 8308JJ9 9PTS ay3 YITM S3nJap Jounjyjue
pasn ATapTM ayg Jo asuo st aprweydsoydorof)y *Arsnousaeajur
pajoafur sem ‘B/3u gz ses s8esop asoym ‘(°p37 ‘*o0p 3 T30uotyg

*juade

¢ mﬁwxovcmv aptweydsoydoiaLy UTONpUL=-88auTTI

*S3NU PUOWTB DPa3Se] JaAdU

pey £ayl, ‘*)qaam B sawF] 9aays saojeyod amwzw Jo 3 gotT pue ‘Aep
Kxoad 833T73d POOJ paepuelsS PaATaOAL PBY SAquow °juswTladxa ays
340J3q SaBIL JTBY puB OM3 J0J *SPOOJ PIUOTITPUOD ATSATEISAE

8Q 07 5a5M 83NU puowT® pue ssojejod 393mMg ‘- (9037d ® B 2°T)
§3Nu puowte pue ‘(903Td ® 3 2°1) s90a7d TTBUS OJUT 3ND SBM YOTYM

s3o3ejod 329M8 ‘(3037d ® 3 2°'T) s3arrad poog pJaepue]s : juawtaadxas

3y3 Butanp papyaoad 313M SPOOJ JO SPUTH saayg, *'spood
*J8juswiaadxs ayj £q parroI3uUod
SBM POOJ 3INQ “STQBTTRAR SABMIEB SEm J3jey *JI3PJI0Ddd 3939SSBD
O3PTA B UJTM PIpPI0OaT pUB PadojTuow sBM SA3juUOW JO JOTABYaq ayg,
*gadeo auwoy ayj uy Pa3oNnpuod sem juawiaadxs aToym ayg *feag
pooj B pue 3122Z0u kw»az ® Bututejuod (wd g9 X 09 X 6y)sFeo smoy
B UT ATTENDTATPUT Pasnoy sem Kajuow yoeg -snjegeddy
" *jusuiasdxs
Yl Jo 34838 ayj 3e ‘AYaAtgoodsaa Iy 26 pue ‘€6 ‘0'6 ‘g°g

Buiydtea ‘E2GW pue ‘OTSH ‘gOGH 9OSW :(ETEISN] EVEOEN) sAaxuow



uedep ‘ygK TUOTY ‘suweAnur ‘K3TsaaAyun

0904y “83NJ3TISUI YOJBASSY djBUTIJ ‘BMBZINSJBY 0INS33T

‘BMeZNSIBY °L

03 uotaeonpg Jo Ax3sjuiy ossueder ayjz wox 65109595
pue 90T9SS sauslp Aq pajaoddns sem yoaeasaa juasadad
ayyl °*Apnas stys Jo saseyd Tre Juranp juswalvanodu3 pue
80TADE STQEBNTBAUT ITaU3 I0J BINWEBMBY oOzZunys pus ‘BUNZY

naoBTUS ‘epep onzsy MUBY3 O3 SHTT PINOA aM ‘ATTBUOTATPRY

‘88auT(] Juanbasqns ay3 paouataadxa puB A1sSnoOsUBTNWES 8POOJ JO
SpUTy TEBJSA8S pPauWNSUOd PBY Aay3 JI33JB POOJ SNOTXOU B PTOAR 03
2A80qea38, B aaey sLajuour 3BY3 18233ns sjTnsaa juasauad ayyg
‘UOTSJPAB 3Y3 JO UOFaUalax paduotoad e
pasnes sfyJ °sano A103838n8 JO SIBBQ 9Yyj UO UOTSJIIAB DPOOJ 3U3
BurystnBurgxa Joj L3tunjsoddo ays Jo shayuouw paajadap sand Tensya uo
paseq aoueptoar jJo ad43 STyl ‘UOF3IOUTIXd ayjl Jo a3e38 JITTIBD
ays Uyl sanu ayj3 Yyonol 03 UIAS pIsnJaa Kaxquow yoey ‘syjuow
OM3 UBY3 aJ0W PAUTEB33J SBM POOJ TAAOU 3Yj O3 UOTSJIIAB 3y3 ITTuM
‘paystnBuraxs ATHoynb pooJ aeirIWRJ 8Y3 03 UOTSJIIA®R ay3 ‘saless
UOT30UT3Xd 9Y3 UI ‘pPOYSTIQB3S@ UI3aQ PBY 3UO TIAOU 3UZ 03 UOTSIIAB
3033aad ay3 ae3je ATUo PaysT{dwood® aq PTNOD POOJ JETTTWES ay3
03 UOT8JB3AR 308Jaad ayj pue ‘auo JBYTTWBJ ay3 Jo uojadunsuod

pooJ ayj3 ssaaddns o3 paagnbsa aasm slujuosiod aAaT3T39day

uy ajea Bupqed pooJ auj squasaadaa 2 on:uﬂm Jo JTBY 3y3t1a ayg

Jo sJotjasyaq Axojepaad Jo uoyssaaddns ayj aoJ passodoad

_
-aouBEYSSR TEOTYTTO STY 40F U030p TLUNYS NUWYY oM *a8e3s BUTUOTITPUO) UT PoOJ TaAoUu ayj Jo uojszdunsuod pooJ mw
3Yy3 Ul 98BIJ0IP USPPNS B PISNed sjuswiBaa] Sutuostod
squdswaldpatnouyoy
20TM3 a0 30u0 KTUQ ‘POOJ T2AOU 3Yyj 09 UOTSJ3A® J33U0J38
B pawloJ skajuow ‘Buyuostod 03 20Tad pauNSuUOd Y30Q aJaM PooJ
‘yseap 03 Jujaagess JEeTTTWEJ ® pus TaAOU B YOTUM UT UOT3EN3TS pPaxXTu B ug
: pus e8aull} BUTJISIINS Y30q JO SASTI aY3 Saonpag 3| asnedaq
m .mwao>ﬂcao ut ATTeToodsa ‘STBWTUER PTFM UT anTeA TBATAINS 3yj UOTSSNOSTQ TRJISUSH
m azTwgqdo 03 swaas £Fageays BuypasJ B YONg °pPa3OTJI8ad ATDJIBAIS
aJaM SPOOJ ATQBJITEA® ayj 3ey3 9se8o 3y3 3dooxe ujede pooJ +3209830d 399M8 03 UOTBIOAE
o T2AOU, 8U3 BUMSUOD J3A3U TTTM A3yl °pPooOJ JBTTIWBJ Y3 awWnsuod paystnBupixs ATHOTnb SYy3 03 316BIJUCD JBSTO B S9NBW BINU PUOUTE 03
04 ujfaq 4£3yjg ‘sad\ys UOTIOUTIXS ayjg JO 3sBO Y4 UT 8B SIIUTTY UOTJ3AB 843 JO uofjuajas psBuotroad ayjz ‘suorssas UOTJOUTIXD 88aYy3
J3Jjns asBuol ou Aa3yj UsYM °a8wT3F 3eY3 3B SUO JBTTTWBJ Y3 PTOAE ul °pooJ [9AOU 3Y3 03 UOTSJISAB PIUOTATPUOD 3Y3 JO UOFIOUTIXD
09 awod £3yj auo TAAOU 3yj3 DPTOAB AT99aTdwoo aary Aayg I33Je 8y3 paje3TTIOR] JB8ABU 383 ,8yjuow OM] °padueyoun OBTE 8JdM 63NU
uaaa e8aUTTT J9JJns £ays JI °pooJ Iasou B ATUO PTOAB 38JTJ 3® puoOWI® 03 PIWIOJ UOTSJIIA® 3Y] °°TqI37IB2u a2q pTnoys pus Jy3TTse
fay3 Jayssy ‘3ud3Xd SuwBS Y3 03 SPOOJ SNOTIRA PTOAR 30U Op A3y} axam 83ogBjod 399M8 JOJ 93BI BUTHE] POOJ SY3 U UMOP-MOTS ay3
pug uofadunsuod POOJ UT 9882103p U3 ‘SBITIAYIIIABN PIUOTITPUOD sqnu pz pue saosijod 02 U3OQ 3B 03 DPamoTTe aJam sAaquow ‘st 3BUY
AToATSJ0AR UD3Q PBY YOTUM s303B30d 399MS 3B 09 uyede passazddns *pagoafuy JaAsu aasm shaxuou 3By} adaoxa afeqs SUTUOTITPUO) UT
shaquou €gsavoad ,A19A009a snosurjuods, PIITBO-08 ay3 03 SuypIoode jeuy S® Swes oYj SEBM  2unpadoad asoym ©aFe3Is T UOTIDUTIX,
¢ qeyg arqyesod aq JydTw 3T °SPOOJ Y30q J0F JOTABYS3q BUTpPIIF 07 pauBTsse 9JaM SUOTSSaB SATINVSSUOD UIAaS BuimoT10]
ay3 uodn aouanTJUT BT33TT PBU Syjuow om3 JUTUSAIIUT 3YL *a3eqs ayj ‘uoyssas jeys Bugpniour ‘adess 3uTuoTqTPUOD JO UOTSSIS
2 UOT30UT3XF JO UOTSSas 38JITJ ayj uy 3ds) ses ‘saojejod 333ms TBUTJ 2u3 Sem 3Byl - juswieax) Jujuostod ayj IATIIAX 30U PTP
dn 83® 3nq sjnu puouwTe 383 03 Pajdafaa shajquow T8 SJI3UM ‘T Aayy ‘pooJ pajuasaad ayj Jo ¥ G ueys s83T JO T3AdT 3yj o3 8D00OJ
UOT3IOUTAXE UT UOTES3S TBUTJ 9UjJ U UMOUS J0TABUSQ BUTPasJ syl ys0q Jo uopadunsuod 3yj paonpad SAIUOW UIYM  °3INDII0IJ
*a9e3s uorjeN3TqeH
aygq Uy 38Y3 JO TAAST 9uj 03 payoeaa ATTBUTJ PUB DPISBAJIOUT SUOT4OUTIXT
A1TEnpead 9j3ea BuTyB] POOJ SYL ‘SUOTESIS XS 03 OM3 UTYITAM
gaogujod 323MB 383 03 PaJISAODAX BAfuow ‘puey JIaY3z0 Y3 uQ sgfajuou uy Suguaest
‘gqnu puowr® Yonoj 03 usaa pajdafax shajuow ‘uoyssas YjanoJ auyj UOTSJ2AB-POOJ 3Y3 UF 370 juejgodut ue saey 3y3tw apow TeNSTA YL
up wayy paddoap pue 82091d p dn paxdTd OTSH IBUI gdaoxy *s3nu *(9L6T ‘eroaed 3 ‘supquBH f338ag) s1mBY DPATTBI-PAX JO JeY3 pue
pucute paunsuod skexuou ou f{ UOTHOUTIXF Bupang ‘JIUUBY JWeS Y] “(9L6T ‘eroasp pue ffausamg ‘ATTSY ‘UOSABISND) SIATOM pUB £330400 _
©
1]
_

<2 UOT4OUT3IXF PUE T UOT3OUT3XT jJo saBe3s ouy Buyanp suo Tasou

ays pue pooJ JBTITWEJ ay3j Jo uoTsdunsuod pooJ ayj squasaadadg

1 aan314 Jo JTeY 3u8Tx Byl “UOTSSNOSId PUE S3TnsayY
*gfep aAT3NO38UOD [T J0J P2JONPUCD BBM g UOTIDOUTIXF
T UOT4OUTAXT UT 3By} SE SWBS aY3 STND SBAM 2 UOTIIUTIXF UT
aanpsooad ayy ‘uOTssas uju Of ays Buyunp 8337T3d pooJ prepuBls
Jo sodatd 9f PaAradaa gfaquow pue padnpoIjul SeM Butpsal

SupuJdow oyj gz UOTJOUTYXT a10J8q ATajBTPIUWE sAep 3ATJ J0d
*(2 uoyT3duTIXy)
SUOTSE95 UOTJOUTIXa ayj PaonpoIjuiad oM ‘JajBT BUjUOU OMY
*ay3taM Lpoq 3UB38U0D dY3] PauUTBIUTBU puv Buguaaad ayq uy Lep ®©
aouo s8qaTtTad pooJ vmwucaumaﬂco paATadad sha)uow ‘SUOTSS38 UOTIOUTIXS
anoysta

aATIN0a8UOD UBABS J33Jy ‘Sutuostod juanbasqns Y3

ussq sBY BUTUJEST UOTSJIAAR JO Tapow 9seyd-om3 JBTTUTS °S3aNd TENsStA
sys JO STSBQ dYyj uo wayj PTOAR 03 awed Usyg pue sand Axo3eysnd
ay3 £q S8pooJ sSnNOTxou PapPTOAB 38ITJ 3€ SAajuou 3BY3 33BOTPUT
sqTnsad asayl, ‘o03wjod 329ms Jo 92a37d JTIBY ®© pa3ses OTISW ATUuO
*3upgea Jnoysts wayy Jupddoap ATTBUTJ uayy pue ‘1TBM 33
qsugeds Burqqna ‘ButyJTus ‘98 JupqooT “(E£26W 403 adatd T pue
COTSW J0J 82303Td £ ‘goSW J0J 8avatyd g) saojejod 389M8 JO Jaqunu
trews dn payoid sfajuow 9a8JYy3 13Yy3o0 9yl ‘8pooJ yjoq dn 3oid
03 paj3dafad 9oGW ‘uofssas 48U UI ‘SPOOJ Y30q 383 03 passaaddns
skajuouw ‘a3eqs FuguoflTpuo) JO UOTSESIS TBUTJ BY3J ug
*uop3dunsuod pooJ ayj ueyy3 JujuagaT UOTSJIIAR-POOJ JO 3angBau
3ATITSUSS SJOW B 3Q O3 SWI3S 338 8YL “3UTUOTITPUO) PUB UOTIBNITQBH

Fuianp 23ea SBupie)3 POOJ 3Yj SMOUS Z 3an3yd JO JTEY 3J9T



*(6L6T)
Th-6€ 1Tz Joyamyag 3 ABororsiuyd ‘Laqucw TaIATNDS Byjz uy
SUOTSJAE POOJ DPaONPUT-SSIUNDTS UOTIOW : Y'Yy ‘@dzzTad f-y-y ‘Aoy
*(L96T) 022-612 :GGT 90UAITIS *SPOOJ Taaou jo
uoT38a3UT Y3TM 8SaUTTT JO UOTIBTOO0SSY :°M°F ‘Jaepad f:g ‘Aysnaay

*(ssaad uy) A2oTord TeInsN 3 [BIOTABUSY *durssaad-£9)

Jo uopssaaddng :(¥jeosnj BOEOEW) sAaxquow asaueder
uf FUTUOTITPUOD UOTSJIBAB-POOY : ‘X ‘emedaseH {1 ‘emBZnsiey
*(7l6T) 05-Lh :9§ ABoroyodsd 1e0F3010T84uUd 3 dATIBIBdWOD
JO TeuUJnop °3eJ 3Yy3 UT BUTUJIBST UOTSJIBAE 23883 UT
fUOTQBJIJUIOUCD j0u K£3T2A0U uo spuadsp adUITTRS 238BL : ML fqerey
*(GL6T) Loy-€0n :WT xoTasysg 3 AJororsdud
*gano 1enstAa Jo asn :sajewtad uewnyuou uy Sutudaeat
20UBPTOAR pasSeq-uostod :*Y ‘TIBH $¢*yY ‘uojead ¢:') ‘uosuyop
‘(186T) ene-Lfz :EE 4A3ototd

Teanapn 3 TRJIOTABUSE °SUOT3EN3T8 ajeawdas omj ujl BuipasaJ

Jo uotqeyo08sSTP v :(®€3E0SNJ BOBOEY) sAajuow sssusdep
uf BUTUOTATPUOD UOTSJIIAB-POOJ :°JL ‘emeznsiey $'x ‘emeBasey
*(9L61) 2L-19
:lT A80701g TEBJAOTARYUSY °S3ATOM pUB S393040) :!] SUOTSJISAE
unTyITT-4Laad : ‘W ‘Aaussmg f-p g ‘AT1T9Y $°M°) ‘uosaeisny
*(9L6T) g6~Lg :IT ABoroTg TBJIOTABYad -o3MBY Od3ng :III
SUOTSJAA® UNTYJTT-Aaad :°p ‘Brodep $-p°M ‘supquey’ $°4°71 ‘3384ag
*(086T) 99€-€9€ :GZ aotaeyag 3 ABoT0TSAUd

*SuUBWNY UT SUOTSJIaAR 39SBJPAUJEBIT ! W'l ‘d938qQdM (°°I ‘upajsudag
*(LL6T sexal ‘esaag R3TsIaAtun Jorfeg) ‘uoT30aras pooJ ut
swusjueyoaw Butuaea] :(°sSpd) "W ‘uefuwog f-y°'W “389g ¢ W'T ‘aaxged

SHINIUILAY

2 314

13 Io.uoz_hnw _20:02:-w 0520;_0200 NOILVALIGYH

5l
<

o
a~

e
{viwseed9(d)

\
A
\:?o

(=34
ae

=
[N R

ONINYL  GOOJ

3avy

T *3t4

2 NOMONILXT | KOILONIIXI DNINGIItONOD NOILYNLIBYH

01 S 1 $ 3 s 1 0 < ]
CYYTTT TPV b e - o
hﬁmz U p
0§
e GOt
SEENa] -

E
L
—
A

(%) NOILSHNSNOD 0ODO4

@©
o
O ¢
=

Shanias NP"#)‘J oot
90SW

RV,




BYLE = & U OVIC s T AR & RAEfTEIO
zft — EEEEEEGIOHE —

mooH —  #®

HRE RS T 19604E1GICA - B - C3BOSAER L TV, 196341 81 ABRE AT &h,C
P EROHEEZEL <A H —FEd 6O, w7 VIEICTTONIAT IS X210 60, 3E3IED
ez Lt 6 3FOARRBOEE, ZHCHS SVORATHMOZ LD~ LT %,
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Fig.1 Monkey distribution along the Yokoyugawa wvalley

HENE

BBIAR R OETRBECH VOBEBLTHWR I 256N T, ARETE LA
HircEEE S EFREFIC L L v 2 R, 1950 FERefTebhreafE@ame Lo r=—xysL 5
furch Lice

A BT 1960 FiTfIE—H4E - B - BILFEAOFHATICL - THI L7, CDE 3RS
» 6 T DT 2knE TIC AR, s 2 5 EMOBERICH I TBE, & btk Efiflic CEE» 13
cEER bz (Fig.1)o

IO TERAIL 1962450 6 1964 FCH 1 CARZ WEuTfTiabiz. ABHE 19684F1 A T 15
i, G TOHSEN DI EDTEFEbNI. HHWII YN UTAL AR SAoN 2 BELHD S
EITABITRER RO L, SRIEMO 197962 BT 1258UTE L2, 4 T 7 H K88 25 dghi:
DT, FEEHRDSFITIZA B0, A B 60TITH 572 NABABLSERZHAL, Az A &
DT LGS ECHTL 2L 51Ick 51z S TORARI AMBTEIOANEHZ D EDLVER
CHERENTIH, ABHIFHBZL L, TH BT TRIDTELULET LI, &Iz L HE
IHIBRL O T ABRHBOD 1,78 BIE O AT/ 5 12 (Table 1) .

Apple Soy bean Wheat** Calories per individual***
Number
Year of ind.* per month y}::;!r per month yp::_ per month ngr per day Annual
Apr.—Nov. Dec.—-Mar. per  Apr.—Nov. Dec-Mar. per  Apr.—Nov. Dec-Mar per  Apr.—Nov. Dec—Mar. total
ind. ind. ind.
1967 37 545kg 6'{?3"3 158kg  120kg 1'7221‘3 736 keal 268,946 kcal
1968 38 453 150 8620 g3 50, ey 796 820 288,037
174 52
13,150 2,160 5
1969 45 1,194 900 292 180 180 48 923 832 325.942
1970 44 1,378 745 14000 ge rsofil g9, 1,031 707 336,795
318 48
16,440 2,100
1971 50 1,593 912 129 173 180 42 933 752 318,828
1972 60 1584 1025 6710 g 150 % a0k 220k VO3KE gog 1025 327,733
280 35 17
14,300 1,860 2,200
1973 68 1,513 550 210 135 195 27 133 234 12 816 894 317,491
12,820 2,330 1,926 o
1974 17 1,425 355 167 185 213 30 102 277 25 743 818 282,770

*  Number of individuals was counted on April 1 every year, and the number of individuals which died or left the troop from April to August and

the number of new-born babies were subtracted.

**  Wheat has been given since November, 1972.
***  Calories were calculated on the bases of equivalents per kg: apple 460 kcal, soy bean 3,990 kcal and wheat 3,450 kcal.

Table 1  Amounts of food purchased for Shiga A troop and their
caloric equivalents ( after Tokida & Hara, 1975)
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range 2BE& ¥z, Z2UL T, #Hid o BRAIFCHET ZEECHAZICEDN, 6B 51 oh 3%
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AL, xFNVBRBTOLNZET IO EDIT bR,

1) ABHORHEEIL
ABGHEMSUENOHMSMRRF KV /%, ¥F, "v=oL, TF, #2F, 457y, 7H2vEOR
B2ItNTW M, BRERZABOEYI X VCMATIYT TS, ¥ooy, 2 ) ouxSEseanTI5EO
BEPFRIINI. B E L bRBHRPARDFADRFELED, RYORBH 2 > T, kg, AE
BIEKFT L SeaBicELLiz. A 1967 1968
FHIZ home range DX 1967F b 5 HAmEAA MR REREE
19784 T 125 KEP LIz, &
DT i, FADBANRBOBEIEEFETS L -
LB OB L EX 5T, £ BHA
HFBDODH b B D, THNBL
& %KY (Fig. 2)o 197T94EE TDO AR ,
Oy > T, KE, KETE LW, 38 HH
ST T B MBI D VTHBBAE sialel | iololop;
2% L, BHEOELZTUL5&LT Ao “fg _E 50 -
Who A BRZHNILAEEBIHTE InE HH
Be 2—4AR—EAER T-8k5% 1 1972
BIUTHD. Chick,TABHZ A
o b5 HORPELLETIE, B &
B>T, TOTEZHENINT A BEDH = 930
BEPADFILE B EKFELBRD TS 2
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visited 1-3 times
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ERC 5B L (BB U Tz0 1967 [ ToeltpRel ]
B: - B:MECHHL LY, MROER
BHEaElUize BESERLL TN
TORFFEY) %, 5rv¥, FE,9,
NVZV, AVT TS, T, B BRBEEF FY FIUNEID, o5/ %, /)oUE,
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meeo

Teeding ground

Fig. 2 Yearly home range changes of the Shiga
A troop from April to November.
( after Tokida & Hara, 1975)

3) Cﬁmﬁﬁﬁm
1963 X CRIEERHAH» s ME/NBESHBIIMBICT ATV, 20T 5 CRIzZDER
Bicd U TABOREB2BEEMCS WAL LLLBELTE Y, RORMIZIL 7 F5, w28, J Y9V

FEDBRELFTH 5 1t0 1970FELADF KIS BRHYFCEFEELHGL, KWL H LB
{ L2 $TIFMAL Tz, 2D, home range DI L7 TS5DL DL Lick b, 197T1FEDX
icizhome range % & SIC EFMBICBIL 120 COFRRDHBRNTIL 7 T5 25 FFALIZ.1972
FEODOXITiE home range 2 SHI/ML, ity 5 BRIRICEIEBICCEr L { HB LIz, COMET
ITITSDELNL WL LT bhiz, ZDMORARMER 20 EicEL s,

CEHOET IH X b3 HEDEMMS home range DEL & BEBE LTV 3DT, 205 % B8
¥ %(Fig. 3)o 3R THERIZZELLDIZH, TREAPEOHFICLH HY DKL S, CRizHd 20

Sumer Jun~Aug, '78
(1.69 kn?)

0 1:25,000 Y Wintar: Dec, '74<Max, '75
—— i kn 2
(.23 k%)

Fig.3 Home range utilization of the Shiga C troop through four seasons.
(after Wada & Ichiki, 1980)

RERZTD, ZHRELBERE OWARFicEL, HO home range KA, EHBRIZERF 1500m ¢
D155, FDhome range iz {855 1200 DT, BOEHHFRDLY B RPVTiR T Tz Biz &
i3, 7% 7MY, ZOMOBsMEy, REMEIRELILIXFSORBELHT, yvizZhete s
Eh 1% ZOR, Muict s v+ ¥0IE, T30, IV7 TSOFRBBEOLONZOT, BEHELL
1ZRDNTW L, ' '

SATRAICAS Yy ap@ebizif, LIEbBYVDERI LD, 25 2 A A fiBeBHTO
(DEWFTUT, iz home range 2H, Hd>5EHD home range N ELT 3, HOARDHRIZ
BETHEBLLZDT, 4z eheli?, REBVTEEVRONTEFL2HTEOT LS, v
DFFLERICT B, 1 7 THBWEGCRTRESDUTO55 5 DTHDH 10 b BLZ DRE R o~
%o BE D home range iz fIBAIICED b DEFIZ—HU, ZRIHPPHEVERZEDD. T O
CHIHEE, AFNE T VBO T ITRTHICHEL, AHODE bt s 23 hd, KichkBLT
TIRTHOET T fizd i, HED <A 1 —E» 654 5N 3BEORIBOBSRHSETT 20 CHE
DRIETT %,



IARADLEVIHEBPORELLES, REFRIFCFHBLUILTHETCRLEYEDZDT, CHIE
¢* home range 2 FHMHRICBT. Y2T K, ¥, T4, X%, 29, t X+S5SBORER 1L
1t%, RTLKRNy s FBRILBEDN DD, Zh ek ltt~xd,

EEKOBBNIPHRI ADHEBEZELAES T LVHEDT, CHEAKZOBDBT Lz, #
NERINBIC, FLETE CHRAD SEBRFSAOSNBMICL ,THEU ZOBEEZOSH 5, A
WORBE L CROERENIEL DI CRIZARDEZWIH 5DICH, AMOMUHBLAL2 2TH
2THLETE LT, NEAREVOFABRLGEL 2L LT S CHOABMZDMITITR2S A0 &5
HHEICLBDTH B,

HEETR Y VEABESBRONA H - oHZUANESA 611z, ZORVOEECRIILL ZHO
TAN—ERNAH—, SORIBHTDALREFELUI. SAONIIAYIY y *—, 4,520, 7,
av—t, EURAEOHFE, VT, IHVEORYTH 512 BENDHIED DEx 4 FLLEDF
ADEITESVT, F b7 2 2B3BBUTEL PSR TWABIUIN 51285, BETIRLTO BALSHEEI
W, HOBEPK R, MDD, BhbFRANTHOLDRLEBLE BT BL St oz, ZHIEE
Bt BRETH 4 FULE O+ 2 MBI . 5T 3RAPROEL, HoTALLOELL HhBL 1
RTWBEBDNE, AR ZNCHUTHE =SV FVIKHZEAZLLEVS % , v — L i L1t
BR, »IBEORELBIDIOIT 512,

Z0O%, CRIENICHADEAEFTUTT FEPARNRDO+ 7 VEOET L iR x5y i, &
TiTRARY, U EY, 85T, KR, BRE, R, BOPNE, SEH503BREOAMOE Y
BEINTHH, XCRBATF VOBTHTONI, YVRBEFITVOET I h o o3 2 #$<
B~ 22lEY HIFIZe CLTORABARBESHINDZLELL, WK b EFubhg. 1255,
w7 VDBREDSDENSALONZLLMHY, ARNEDFTVDOED 25350 TzoE% 4 5 -
1rh, ABREDLLT L TWIEAREL YD BT L P, COLIUTHRAFULO+ 2550 -
170 ELWCABDHSCBICALIZA 2D b L ¢ b OATARTESILE S iCBbh 3,

1966 FiTia XA & Mittd & BR # R & CEESHEMRE N1, YD home range iz 4WF s 11z o
2E—POBEABHEIN, 2F—) 7 B 28»IF 5N, SVVPARKEEE Tkt o <gh
it o120 51, ARV VIKEEZSZ, BEOEBOVANS LB HELIL, ChooED»
ZEIBETEIIL, ZL0F2 20 THVDEFERLEDXERICS ETHNEL 2 g 12 6 10
2 DRTHETRICBREKR S FEL2S B0 —2DFEATH Y, SEDNDIAGRAI: RYOFKHIL
FOBEATO—BNTH Do Zh AT 2B IRBROMALIWRL TV 2. 4% 6icHiRL B
»BBENHD B

X

WHE%EL - RERE 1975 =k U ¥ VSR ABCEIT 208 & TRHREOER. ABAR, 16 (1) : 24
—38.

Wada,K. & Y. Ichiki 1980 Seasonal home range use by Japanese monkeys in the snowy
Shiga Heights. Primates, 21(4) : 468—488.
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THRFER EOUE) A1RO 1 TUEOBKIBFCHLT, TTLERAOHT LAY (7 X% -
E—FyV 2,70 .72 F) 2@ENCEL, ANIPELZRELI. ZOKR, BF 2L
» & Ui T RRER RS EL , TIERSHEL L2 ERTRYLHEMLU L. TubLH
AAMICKT 2IEERUS (neophobia) iziz Mg FWMEHBO GNIZ(XS5-1, B5-1) 4HEHD
BPCHTIBNOERBOBABERN LS AL AT, AVBBERHFIT2REL I HIGmz7 —
EY Ko FHEEELT, 0FDH Mzl » 5 KAT—EY F (10~208) 2RI THLMHLI
5 LRBRBIO T FCIIMHR (Vs 07 4 27 7t K20mg /kg) ZRRAERL, WO 3 HicizfF
ROLEBOAEKE BIRPEHL T, 2hzZniy1 BEZCRHRLIZ. EROBABICRL ARy —%
YEESATHBE, RRBOTHIWTRBELVELPD TRELSFIROL LD 512, ZhicHl
THRHREDSFIVTNI L5 el 77— v FEENI 1 TABIUIS YAKIsbic7—=%
YEBESANLLE, BB TEROSHERSVPDSTT—EY F2RANUEDP 12, TDX ) ic A
Bz 5121 BDORESTORKR, BEamicT 2RmOEESLED Ul L8 35ALEVIE
WRie b1z > TRBET 3 C &85, B ko i s TERIIRINI (B5-2)

AV FVBHFLRMCH LI & &, 2hBA~NDCEREPL/S—P)—DIRAE V5 BISHERZ
$0125 Yo ZDORE, B~IKERM 5 pOEERIc REONSERIES 52, BYL /< — b ) - DR
BRI HZECERKICIE, FAAYPESETSLOREIHATRMUTAZ LV AAMAEEST = M
RENTNED, ZO—5T § USEic RS BACRUBORVZEE T3 & 50 gHs Rl S
NTVBDIS 5, RMBERAESY L5 RREZO L) HABBROBBOREICERT20TH 5,

K5~1. HEAIBOAKTRA o A: 7—EVF, B:7X%, M:wo.wn,
E—FyY, 11BN, 0:BNLEVDOE.
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