Approrcd for il sodoczoy Slotrthutlon vl imited.

Do
N PR -
\ A TECHNIQUE FOR PRODUCING CALISTHENIC BEMAVIOR
S i A RHESUS MONKEY®
& John d2 Loege
\
(: Buscou of Madlcine end Surpory
MRO0S .07 00978
. ' NASA Ordor L-27432
= m"’» FAe :,,,« N
Cest Available Copy
Acproved by Relecsad by
Ashton Grayblsl, M.D. Coastaln N, W, Allsbach, MC USN
Agslatent for Selontific Progrems Offieer Ir Charge

\O\C\O\OC\\OOOE{ | Dooawbor 1970

*This resoarch wes condustod undor the sponconhlp of tho Office of Advenasd Rocoorch

end Technology, Natlenal Acroncutics and Spaca Adminlstration, with gartlal suppor
by Ordor L-43518,

NAVAL AEROSPACE MEDICAL RESEARCH LABORAIORY
NAVAL AEROSPACE MEDICAL INSTITUTE
NAVAL AEROSPACE MEDICAL CENTER

FENSACOLA, FLORIDA 32512




SUMMARY PAGE®
YHE FRODLEM

A tachalqus for axarcles to counteraet the effest of zoro gravity on kaloic] rauseles
In unrottvained monkoye durlng cxtendsd cibltal sposafiiaht was explored, A Fhoses mone
Loy wos ralnforecd with bath foed end fecd=meoelsied shimull for meking @ highechon
raspanzo contlnusualy for 3 to 4 hours. Varlsus manlpulatiom of the fequency ef feed
rolnafercamant and slancls Indleating the avallabllity of food were weod to ovalugia §
ofioct of cach on tho oxarclie reaponss end essoclaied behavior.

FINDINGS

Tho tochalqus wtisfactorlly malntalned exercics for up o 3 hours. A S0=porcen?
reduction In the density of focd reinforcement reduced exorcise respemo raves by ke
than 28 porcent. Removal of @ signal thet indlecated the nonavellability of focd had no
significent permanent offacts but did leas to @ mme!l incrament In the excrels respoiisd
rato. Preconting signals similer to the one that Indiscted tezd evallehillly merely cone
fuzad tho cnlima! end drmtlcs!ly lowored tho exerche rozponss rfe.
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INTRODUSTION

b s Orblirlny Pelinoto Brporlmant (3) vnroatralned rhorus monkeys o to b sleccd
Into Eevth erblr for en extondsd porlod of tHime, The mantoy: will bo roqulred to garforn
vgw&@w bezdes for Whiolr dally allotmont of focd end watsr, ono of which will bo o high-
ofioet ornrchie sowiino. Yho pupooe of tho presant study wes to explore ono of many cie
céi@;!w icehalgess that might preve feaible for melntalning the physica! health ef o
ehoous manakey .

Sinze no procodont anlbitcd for escartalning en exprepricle emsunt of onsrcleo for ¢
monkey, esilmcies barsd on humen regulsltss were mcds. Ona of many human exorelse
prognes proven edeguelo te malntaln phyoleal fitness v doveloped by tha U. 5. Ale
Feren end & docsribed by Ceopor (1), Hs hes recomamsndad axerclens thet produco mxal-
mum eerehlc work egpsslty. Although theia exerclics seem Incpprepriate for @ walght=
loes eondlilon boooms of tole rolianco on muscle axertlon agalnat gravity, cericln es-
posh ellow a prediction of enarckas that might be hramferable to welghtieseness. Oro
apect i the? the exerclis generally tekes plecs for a continuous perled of time, 15 min-
vies or longor, and tha entire body ts undergsing movement. Besed on this charasteriatie,
tho precant study was designad In on ehtempt to preduce g response In the rhasyus monksy
that would Iavolve movenent of most of It skeletal musales and continus for leng parleds
of time. & additlon, tho tak wes to be transfereble 1o @ zera=gravity conditlen whor
the tamo peinciples shovld esaly .

Tho ente! was tralnsd o oxdond I ers to @ reaonably helght dbove I hesd nd
thar fo bond down end reach s emvs to @ position near lis fost. The methodsiegy Ine
volved en shesrving roopones (€); that fs, cach tims tha enlmal perdformed esvectly, tho
epones wourld produce olther ¢ signal that foed could be obtalned by prewing a fecd
button, er o slgnel thet faed could not be cbialned. Duwring the eppropriate signal, ©
responso on the feod butten preduced feed.® The obeorving reepcnee becems the exziole
respanss sinoe It Invelved wo much effort. To tneure continuowus respending, the signs!
that lndicated fosd wan ovellable followed a veriablo numbor of exerclss respenszs, By
decroasing the frequency of signals, removing the nonfoed signal, and resrrenglng ¢ha
food skenal, on enalysls of the exorales behavior wen aceomplished.

PROCEDURE

SUDJECT

22\, o fenslo Noszso eulglie, wes tho sbjoct. She hed bsen weed proviswly In
on laveatlgoilen that veguived simlicr respener on fixed ratle (PR) schadulos of focd o=
Inforsencnt. She was molnicined at 8) to § percent of her ed liblhum body wolghy
during tha preceat eupociment,

*Tho obsorving rexgonca n tha prosent study I cotvally @ chaln of responses. aale
mal hes to mako th reopenes or feod b naver ovallebls. Thh peradignm differs from that
of Viychoff (4) whorela food becomes oveallable Indspsndantly of an obsarving responto.




APPARATUS AND METRDD

Tha oxparimente! chamlar vwes €3 Inshas high by &2 tnchss & & 1
hedd @ moted goid flaer, crd v cound mmwé, %msmﬁ Jﬁmﬁig‘;'
koleted. Specken provided whito masking noka ond fens provided elr clroulation. A
radls, tunod to o lota! muala steilen, wo on continvously f g high volumo In the reom
centalalng the ehombar. Rocording and contro! eguipmont were lecated In o reom Tomoio
from tha cuparinente! reom. Ertry fo tho chember wes galned by e sliding door In o
frant plonlgles well, The roer wall contetngd four Werslucent pleniglem buttens, o of
wileh wero esaterad 3 kaches from the ealling end 6 Inches eport. Tho ether two button:
ware esrdored on tho levsor pertlon of the well 3 lnches from the geid Hucr end 6 lnshos
cpoet. Thaoo butions eso refarmed %o @ "oye” beomee of tholr stmilarity to tolearph
keys. The heye wenlilumiagted frem the rear by elogr luninescont lights, Food
and water koppsm were lscated abovo thelr recpective buttons en the rlght=hend ¢ldo of
tha mmer wall, Plaurs 1 Hivatrates 221 propering to press the dop Hlumleen-d keys, Tho
food hoppor @ buton o caen new the aalma! In the lower right=hend ponilen. Tho
water hegper and it bulton ote nexnt to the foed hopper. The housellghts v oeen on
czch sldn of tho tep. Thoms wees Hluminzted when en orperimentel seaslon bogan end
extingulhsd when a sonlon ended. The enime! was clssrved theough @ TV camero o=
esiad In the colling of the chomber. Goneral activity wes recerdsd when tho entmal tne
terrupicd @ beam of light projected corues ihe middle of the chamber.

2Z) reguined no rzining on the spesific respones boctivce of her previeus histery en
thooe manipulcsda. Sho was relnforesd for eanh responss @ the stert of the et ssmion.
Ralaforeement wes @ 0.60<grem polict of Puring Monkey Chow. The exsrcls meponse
egralatod of tho slnultancen deprecsion of the lighted palr of koys olther ot the top
bottem of tho chember, foliswed by the simuliencews depramien of the eppanite pelr of
fighted koye, Depressiza of @ palr of koys oxtinguished the lights en tha? psir ansd Hiue
minsled the other pair of keys. This oltemsting response produced olther @ 30-He offck-
or or ¢ 0.6-3200nd prescntation of o 6~Hz olicker. The 50-Mz ollcker remained aa untll
tho fecd Bulten wes pressed; henos, I eomstlivied @ dissriminstive stimutn for feod end
is eelled S¥. The 6-Hz clisker ccomicned no food; henes, it wes @ sigre! of the nea-
avaliebllity of food end Is called S&. Food button rorponces 1n the alwenes of S¥ hed 1o

Wﬂwlnlthﬂmbntﬁam%m«*whdwhmch«mdhmmmmm
onsroles roepenses ¥ preduce $ mg.mwmmey. By the end of the fir?
sanlan, the reto of respures fo an S™ was Increased to 10 10 |,  However, thh railo
varied randamly chout o mean ratlc of 10 to | end ls therafore called e rendem refle 10
(BR 10) da. That ls, on the average, every 10 exsrsics responses resulied In the

co of $ ,mmgmfm, If @ foad butten responis wers mede . Buovcles re-
gponses ne? followad by S were followed by $4; 1, on the averags, 9 evt of 10 tinas
54 ceourred followlng en exerclse roapones. Thus, the cuditory stimulus followlng each
exorales rospons ellswed the antee! fo tell whether or net focd we avalilcble end saved
Hio enime! the extre effcr? of pressing the focd button whon food was rot avelichle.




Figur |

2T\ crout o precs the fe® respeasn koys
A amell light ean bo seen bohind exth of the two keys

3




loig f:;{a ci iw:,: mi‘.? m,_:, ufm v.,w Early ta tho eperinzit eesh sonlon wes 4 fow

T3 €4 mrnwwﬁy cvallichla, Kowover, tho caliag) bogon drinking cmcose
slvoly, bosame polydipate, end tho c2270k0 1oepemes was ot malntalned vesy well,
Tharefose, wetor wes wenoved end sxulen longth wes recduaed to 3 houm. Tha flnc) 179
of 253 cozzloms were Sehisur comlons.

The following momurss wore ¢blalned throughout the eugerbaonts Omfﬁfi}@ MELETTE0
reia, post mylnforcament paiss, bzicnay te picn the fecd button followlng $¥, exive row
6pamets on the food button, rolafarcoment demtly, end gsneral ratlvlty @ mosawed by
Ko photesell. Tho exeraies racnens rede wos oslevlelsd from bop end bottom regponics
divided by the tlaa @&@:m ?m Wi firt wsoralee responce following o food butten proc
to the reu? eccumanes of §

Afar bohovior wabiliucd en tho AR 10 sehoduie @ BR 20 schedule wos Instiivtcd to
w0 tho eficats of redualng the fronuoney of feod rolrfereemont. Gihor m«mh«da@rmﬁ tne
cluded o cubotliutlon @‘i 6 belef $Y tn plecs of 38 to lnvesilpeta tho oot an tho exe

AZIULTS AND DEBCUSSION

Tha exorclen reopoms typleddly esnslitod of @ top key pres fellowed by o botism
&wm@eﬂamw e kelaf pzass. The rades were reletively lew In temw of reopes
en o simpls menkukndun, but, camideriag the offert nestssitated by the ¥3-inc dise
tanes betvmen the pelm of koys, the wotes wight be comidared to be qulie high, Figo
vo 2 Hhaeretes Yyplos! cumuletivo Mmmn 10 avd RR 20 sohodules E&m S=hne
somlons. The rerdem redlo achodvio edeguatel 2pere thrsyshe
cut the seaelen, expeabelly on the RR IOMbuwﬂdmbyﬂnmwm high
cates. Tha retos wero reiatively steble but tendad %o dacrems durlng the teamninal houwr,

partieulesly en the schedulo with fewer relnforcoments. mmmmm
m:m tho domity of relnfcrsement but were net entirely dependent sfzreamont
Corelly. When reinforesment denslly was decremsd by p!mb@ tho R 20 sekodelo fn cf-
foct, respanse meeent did not eppear for seven 1o olght sosslons. When relnforco=
ment sﬁw!&y mmﬁn mm, reeponse rate Incremart lagged by chout esvon cemlons.

The denaliy of minfarcomant oiso affestsd the pest relnforcement pause. Tho gos?
e inforesment peee wes longer undor the RR 10 schedule than under the RR 20 sehodulo.
However, relnforcemant latonay, the letency i meke @ feed butien respanse following
€D, vss not eifocted by the schoduls changs. This letency memsre wes very weblo bn
moat conditions end did not oven soom 10 be aifaetod by the sesslen length., Relafsrce-
men? latoncles tended o everane craut 1.0 soeond threughout @ sexstsn with ke esaalel
cnt withlz-eeaslon tronds,

Figura 2 cleo Hhmivates that @ a daily sesslon endsd, the frequaney of pousing be-
twaen excrcles respsnso runs increcsed, Howaver, the rades of the runa betwecn povees
were not proaily offectcd. This brock-anderun pottem wes mere evident undar tho RR 20
schedule,
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A swmaly of o ox scilracnial maml hg.km and thsle eflo el oo
:&;‘J‘;& G ga I8 precamicd In ;E‘et;io . The f’:iwfw ree chown b :f\;ﬁ v:;d?c; e;;;e e;;jﬁ :; le
%730 cooslang undor ook of eohcdules, The sehedules oo entod | {
crder. Teble § shown tha? Curlny tho d=hour ceeslons, rosgense m v:?m Zfzf?:;@li;%’vmg
{ow l@%!u Tak decremon? was dua to the davalopmant of polydipala In the enima) . Eo-
caume of thip dm!m,.smm I? was 8'"\'%38@ to odeguoizly cxom the effoch of elihor tha
schedulo change of the omlbislon of SB, ARor 79 seaslera, Heo weter wes remsved, tho
eacalen loagth wes mﬁmmm? 3 mm, mg the proeedurs was relnotltuted. In o w&«
vz daslgnatod by S8, IN lndlos wes present follewlng epprapricts grore &
reoponses and OUT mzm thet SO wes chsont duging thoso sosslons. BRIEF § d@w«e"a
theen eseslons whon @ 0.é=oe3nd prosentetion of S¥ waa glven In pleco of 38, Durlng
tho J=hous wa!em mm tha RR 10 schedule tha respores reles greduatly Inereancd, Inc-
spostive ef tho prosenso of $4 durlng €5 salsns. Under the AR 29 schedule, wiih fowar
mg&m et docressed eltheugh they were higher In tha ebesnce ¢f
<A, Waﬂm wes glven, the retes dropped to a vary low level end even aficr
aind somlons with s@mam, hodl not rescvered thelr previcus levels, However, In-
ereaing (ho domally of infsrosment by relncifuting Oho RR 10 wchedule lod to @ mm"y
a7 rezponta velzs over tho eat eleven sosions, Latee, the rate reeshed end curpeased ik
grovien high fallowing tho lex? removel of S8, Teblo | llluatrates the? the exerelcs re=
coonee rator were higho? uader the m 10 whodule then undar the RR 20 le end tha?
ﬁmm:s;zmb@mmmm booneo of S4 end leveet when o brief SP was weed In
@é 522 @

Tha lalelc) effsa? of SO ramsve) on response tate fs ssom In Flgur 8. The fic? 4
mﬂw@mﬁmdaémw%s&,m@ﬁwmmmmm mm@mms&

‘ FOmay WTB SIRD mm,mmmmam@
m%asza&afﬂw mﬂ () mm tho AR 20 m&« The cireles marceent the flist coomlon, Sho
triangie reprazent tho socend ococlen, end the squercs represant tha third oceaslon. $4
wTs Nt mmmmmuvommmmacmomm Un=

doo RR 20, SAMWMWﬁMMMmmthM!yNWM
mwmmmmmmwmmmdwwpwmn. ﬂ@z,a
3 ohows thot whonever S4 wee removed, the Inftlel effect wes o dacrement In exercle
rzto) but In tho followlng scaslsns the rets recovered o surpancd its previcws level. Tho
termingl in each of those conditions, shown In Teble |, owﬂrm thet the Inltla! ef-
fech of $S2 remavel woro temgorary beoause, In the ebtoncs of Ahwwm
mmmsmthmmmmmmm This wos tewe ex-
mmmmww sslons, ¥ SO relnforced an exarsiss rssponse, the rete in the
ceenco of S8 would have romatned of the lower levels.

Changss In length of tho pezt rolnforcement pawe oles reflested the franslent effcai
of S ramoval. The pss? minforoement pewe Inoreaad during the first wssslon with S&
ebont, mwmn@mwa@ammummwmw The differenco

exm wnall ond ro lorger then the averape tseslon-fo-ssaalon chenges. B hed relinforc=
kg quelitios, the post releforcsment peuze would have tended to nmo!n m its Inereacd




Suniagry of Aworgg Yominal Reuonso Rato As @

Yable |

Fenstlen of tho Verlew Proosduses

Nuzbor ef Sessten Terminal Reto
Sohodulo Seuclsme Length sb (rep/aln)
(hours)

aR 16 20 4 i 14,30
R 20 5 " N 10.67
o s . out 8.63
R 10 % 3 N 14,61
@ 3 . ourt 14.63
" 7 . N 15.16

§ é " out 17.52

“ 10 " i 18.5)
RR 20 32 " N 15.03
" 14 " out 17.33

. " ” i 14,66

" 3% " ags:bﬁ 12.33

" 9 " N 12.70
RR 10 1 " IN 18.07
" é " ouT 18.61
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e?'”“l’.' e:i‘ ihnuw.u‘«w Ly canter w.;”;v?uw?!om {2). Hanco, tn the prossat study, noliher
b memoncd e Ro? ti0 poob eolnlcraemont powe previdad ndleatlons that S& we a
esnditlenzd solnforcor,

Tho 9‘? ;3¢ 6f SO eoporad to ko limited to I dhorimingtive proportles. Obwsrvoe
tan of 227 thmough tho toloaviclen maoalicr rovaaled that tho would most often pross tho
tﬁ koys, then the botiom heys, caid thon pouse followdng SO wimulus, I was ez though
% » %eoecd” the enonelon raiponeo.  This topoprephy was olerved on numarcus eosaslent.
Figuro 4 domonsicaicn 221 's posed regpondlng by en enalyshs of tho timo elapeed batween
cosh retpamn . This mezsese bs called the Intorrosponce time interve! (RT) and refiscis
tho varlous rses of reeponding within o specific perled. The IRT distributions shown In
Plguro 4 ware obalnod from @ seeston whan the SO way absent during the fint hour and
prosent durtng the scoond hour, Thare were no RT's of less then 0.5 second; so, the fim?
It val In ench frame b cmpty, and the last Intorval repressate oll IRT's in thet Interval
o7 progler. The curves reflect the paoad responding. Rseponses followling o pouse tondod
to teld place In the 2 to 3 seeond rangn. The ementlal difference In the two distribuile-.
s thet In tho absence of SA, thare were moro RT's In the 1-second or lets rango. I S&
wors @ dlastiminetive stimulus for & peves, then more BRT's would oceur In the lergor Tne
forvals and fower In tho short Intorvale, e s0en In Pigure 4. Yet, aven In the ebienco of
$A ths bimodal curve was obielned. By this time In the experimant 120 sesslons hedpmse
od, end the calmal probably had devaloped o reaponse topegraphy thet w Impoastblo o
eliminats complately. Novertheloss, this Investigator feels that $& was respomslble for
establizhing the poced rescenss. This Interpretetion doss not help to explain en Inttic!
docrement In reto whan 5O wes removed.  However, 1t does Indicste that thess bric!
povses thould eventually Chapsser In the ebsence of SA end that rates should Increcs @
they ceealanglly did tn the presont experiment,

in oy respocts, the effests of replacing the SA with the seme, only brisfor, stim-

vlus a3 $9, woro more dofinltive. As ssen in Teble |, undsr thess conditiors the ratca
doeremed from thele provious valvca, In fect, during the Inftlal three or four seuslons
with the brie? SU, exsroks recpending olmost was extingulthed. The response dosrecicn?
was preduced becous of the docreame ln reinforcements, Relnforcements were not chigln-
od beaao 221 respandad to the Initiol brief SO presenfations by pushing the food butisn.
The food-bution mesorsss In the prosencs of the brief S¥ were not relaforcad and repidiy
: ware Rt
madoy hence, reinforosment wos rot obialned and the exercise rete decrecnod., This
chaln of bohavier resulted bn he SP remaining on throughsut the rest of sozlen tho fi!
tHime It happened. Gredudly, the anlwa! leamod to walt untli the stimulus had boon on
for an adlagucte period of thmo end then fo reepond on the focd lover If the stimulve ro-

wod on.  Tho record of the letenty to push the food lever revealed tha? when tho briof
$0 was given In ploss of S8, the latency increessd from en overage of 1.1 weands 1o
.65 soconds and thon retumad to 1.1 saconds when the S& was relnatlivted. At no othor
tima during the exporiment did this measurs reliebly change. Even relnforcoment denslty
tod no effoct. Obvlowly, durirng this menipuiction, then, the enlme! dhcriminaied the
longth of the stimulus and no? Ity frequonay . The brief SD then had no promainent reln-
forcing chorcotorlstios and', In foct, ectsd as @ punither of 221" behavier. This finding

9
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oo Goend? 55 o L on
c&;mwﬂu@x% 0;@ wotlon tho? etbnull contlgunis with privcry winfercamsnt (nvarlchly dos
veesp ecrditlensd rolnlorcamant clivlorton,

Oftior bohovlers! mecures doicstod fow eonelstont effcet. 2Z1% pensral aetlviy
fandad fo bo greatcr when reszonsy ngtor woro highor. Aka, thsro wee a tendency for
cuteg raopandlag on tho food butten when exarelee rotas wore ot 6 low rate. Extrg food
budten rogpeneas ecmaleiontly tack place whon the brlof $© wa glven In plose of S&,

CONCLUSIONS

Tha erorslea wapores es dovoloped in the presont study proved adoquste te malataln
lang porleds of callotiionlc~iyps bohavior. The faclel validity of the technigus fs ev!-
dent. Tno cosontia! espacts of the techniqus were the v of an obsarving resposco pro-
cedure end the rendom ratlo schedule. Although the pretanca of S& seemed essontial for
tho inlelz! taining of tho exnrelce tak, the study demonstrated that such e stimulus wes
not necatery for the melntonanes of the exsreise tatk and probably hed ths effoct of ro-
terding maxlimen rowponta retes.  On the other hand, the rendom ratle schedule proventcd
subetantle! pawes following e focd relnforcoment and Inhiblted other pawses. Contlnusus
behavler, @ ebtalned in tho present eipariment, could not heve ocourred without tho v
of @ schadulo simller to the rendem retlo.

At leet In tho prosent onperiment, Inserting the brief SO stimulus demomstrated rath-
or eonclusivoly tha? ey conditiening reinforcing veluo of o stimule k outwolghed by It
disoriminative propsriles. This probe provided support for the assumption thet tha $& wos
alto of limlted reinforaing velus.

Tha dWfaronca In exorclts porformance as @ function of the fraquency of reinforco-
sont was In the expected directicn and provided an Indicatlen of how much minforco-
ment would be necded to produce a glven respors output on simifor tasks If wed for
future epmon projects.

Durlng the entire 238 camions 221 wen In edequate heelth. The task thelf coricinly
had ne doleterlous offccts. Tasks similor to the present cne should prove amencblo to
maro direct physlologice! mscsement of exerclso . Tolametry devices esuld be attashsd to
tho anlmal to tronemit hogrt bae? end other relovent date. Currently cur Ichoretos
evelzating physlologice! mocurements wing simller technlquss.

B




REFERENCES

. Cooper, K., Asroblcs. FMIo;dalpMex Lippinzatt, 1968..
. do Lorge, J., The offects of brief stimull presented undar a multiple wchadule of

second-order schedules. J. exp. Anal. Behavior. 1971, in press.

. Jenss, W. L., Orbiting oxpsriment fono;dy of extended weightiessnaes. T7-009.
Weshingten, D. C.: Natlonal Astonsuties and Space Administration, 1969.

. - Wyckoff, L; 8., Jr., The role of obsarving respomses In diserimination leaming.

Part 1. Pyychologloal Rav. 59:431-442, 1952,

12




%

A

LTI

Sururity

thnsvilwentien vl title, tnwty vdoe

LT Y L I X VI L PR TP

DUCLN&NY CD‘%TQOL dDaATA.R LD

¢ n.

S St - i b 3 St it s e s e e < W

VRt eGht vy

LI B T T} vl YR . Type oo f pepruet g srie dey Aty sy

PWA

B e LI TRy yuewy

18 NG SC vty apirnte stk Tio %tr =u- = "“.’4' ' “‘h.:.l
Nwal Agrscpaee Medical Recsarch Loboratory -QLASSMD
Persacols, Florlda 32312 N/A

A TECHNIGQUE FOR PRODUCING CALISTHENIC SEHAVIOR IN A RHESUS MONKEY

At s — -+ A ——

I X N N T I A T R

John de Lomo

& AlNObY cavy

' YOYAL %0 Or Ts3rt hNY S ey

13 4

b EnQIIC Y NO

AR003 . 01 -00770

L

VA, CMILINSIORI REIPC B ., UrY B G,

NAMRL-1124

F O WU MEPONT VOIS ARy GNPy Aumbers Bial ey be & signed
tha repur?)

2

Ve Bt MO T ION SV AT CmEaT

Approved for public releasy; dlatvibution unlimited.

Lﬁn Ao PLemratamy o0y

WN/A

Fe SPOUBOW N0 A%, YANY BT Y0 ® e

N/A

v subTRaew

Exorclee wes sathsfcciorily malntained for up to 3 houre,
of food relnforosment by 50 percen? reduced excrche responding

A rhasus menkay was troinsd to perform o calisthonic task to abtein food end signals
contiguess with tood. The task wem designed to produce continuows high effort behavicr
frem the animal for long durations. The frequancy o”oodnlnfumommdmlmd
signals was varicd to measure concemiten? offech on exercise.

A reduction in the frequency
by len then 25 porcent,

Remave! of signals mocciciad with the cheence of focd hed no significant effects end pros-
ondealon of signals similar to the feﬁmw signal lowered the axercite response rate.
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