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ABSTRACT. The method of remote video recording, with no  human^ present, was used in studies of 
chimpaaz#s Washot, Moja, Tatu, Dar and Loulis for five consecutive years. We found that chimp- 
sign to each other, in a variety of contexts. The youngest, bulis, sig~cd more to his male peer Dar than to 
anyone else. Thc chim- sign to themselves in the same contexts as humans do. Instances of 
hagh ive  play wac also recorded 

1. Introduction 

Four of the five chimpanzees, Washoe, Moja, Tatu and Dar who now reside at the Central 
Washington University 's Chimpanzee and Human Communication Institute, were cross- 
fostered as infants at the University of Nevada, Reno (Gardner & m e r ,  1989, p. 1-28) 
Loulis, Washoe's adopted son, is the other member of the M y .  Lo& acquired his 
signs h m  Wash& Moja, Tatu andDar. Over the years, their behavior has been 
documented using 16mm i lm mrds as well as video recordings. 
The four cross-foW chimpanzees learned signs from friendly. human companions. 

They signed to their human ~ends, to chimp- ~ c n d s  and to cats and dogs and even to 
toys. (Gardner and Gardner, 1989 p. 1-28 ). Whm Lo& joined the f d y ,  in 1979, the 
humans xestricted their signing in his presence'to see if Lo& would learn signs fiom his 
adoptive mottier Washoe and the other cross-fosterlings. Washoe and the other 

wexevidudy the only source of~~~lvezsational signingpartnm. As 
S I k o g e r  Fmts' t a f i  at this confbma, Lonlis learned over SO signs of 
ASL from them in @ COT of 5 years. 
We began an observational qstmatk study of signed interacSioom between chimp- 

in May, 198 1, when Dar and Tatu, each about five years old, came to the Central 
Washington University institute in w ens burg to be integrated into the social p u p  which 
consisted of sixteen-year-oid Washoe, her three-year-old adopted son huh, and eight- 
year-old Moja Dar and Tatu were cros-fi>stcxed togdhcr with Moja in Reno, but only met 
W a s h o e a n d L o u l i s i n ~  EkomMayrmtitDaacmber,TatuandDar&vedadjacent 
to Washoe, Moja and uJis, but the two p u p s  wert scpmtcd by a wixe mesh gate. In 
IareDcanber, 1981, ~gatewasopenedandfromthen~ntbefivec~anzeeslived 
together. . . 

In 1983 we began using the m o t e  video recording technique. Befoxe I present the 
methods and findings of these studies, it is important to describe what life was like for 
these five chimpanzees in the Central Washington University institute when they were 
housed in a compoq~d on the 3rd floor of the psychology building. 
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Each day in the Me of Washoe, Moja, T~&II, DarandImulis began around 8:OO m, 
when the human aucgivcrs opened the hkataq and wdce the chimpamccs with 
pings . Whenpting,thehumansllSedbothASLsignsandchimpanzee . 
~~and-~s,slrhhcad-bobs,plllt-bOO$,andbo&g 
(Gooda41986, pp. 144-145). Before lxddbt, the cbimpauzccs were asked to help 
clean out their enclosures of sleeping bhkcfs. Qtssvp clothes and dinner bowls, spo~m, ; 
m a g a z i n c s , a n d ~ ~ l c f t f r r r m t h s m a i n g ~ ' I b t ~ ~ w e r c ~  
and encouraged fix their help. 
~ o r ~ ~ r h l n n m ~ n , A ~ a ~ . h r i n k ~ ' a & ~ ~ h i c h ~  

toitstexture T h e y w e r ~ ~ ~ d e p e n d i n g ~ t h e s e a s o a , f i e s h , h z e n a r d r i e d  t 
W t a n d d d y a ~ ~ & t h e t t a w . ~ f i a i t s n o o t h i e ~ ~ I ~ ~ ~ t t w ~  2 
varietiesoffnrit, vitaminE,vitaminCand ~ p % ~ t o m p l t e a t a s t y d r i n k  i 
Free ranging chimp- eat over 140 d i f b n t  s p u ~ ~  ofplanti, as welI as a variw of 1 
insects, birds' eggs, birds, and small mammals (Goadall, 1986, p. 232) as well as .;1 
medicinal piants (Wrangham and Goodall, 1989, p. 32-33), and we fried to o&t as much 
detyinthendswelnDvidcd Whenbakf&twrassarved,anthe came 1 ii 

intoooemmanddranksmwthieshmpraieaerkak 
server often gave the  food-^ that a g o o d d  dcscrves. Witb smootbies as well as 
with the a t t e r W ' f W ,  Washoewassenred~astheeidestandmostdominaut 

who were deaning. 
~ 0 1 1 ~ r a t l g e d ~ ~ m S h r m m r r . t a m L ; , t o ~ t o e ~ ~ g a g e ~ i n  

games of tickle and chase. The d h p z e c s  requestied DRINK fmm the nozzie of the hose 
and often Washoe and Tatu asked to We llcspaaded by providing thrm with a 

workdanthefloarandinsideof 

of cooked soups such as split pca, bcan, or 1- '12lesc soups werc flavond with . . .  I Y 
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different vegetables, as weII &spices. 0 t h  pt*as, such tuna, beef, or chicken were 
offered occasionaUy for some variety, but only one of the chimpanzees, Tatu is particularly 

. . fond of meat. The lunch meal was served in bowls or cups, with spoons for utensils. If a 
chimp- quested MORE, they wen served Second helpings. We also provided 
opportunities for foraging, by putting lettuce leaves mixed wit& other vegetables on top of 
the chain link cover of the largest endosure. 
Lunch was followed by quiet activities, among the chimpanzees or interactions with the 

human caregivers. For quiet activities, the chimp- were given drawing materials, as 
well as small colorful magazines or picture books to look at ahme or together with a human 
caregiver. The caregivers also played active games of tkkk and chase with them. Because 
the humans always remakd outside the enclosure, physical contact during these games 
was minimal and hard plastic toys or long branches wen used to W e  and playfuIIy touch 
the chimpanzees. There are other ways of ' g contact, and dedicated human play 
partners frequently used chimpanzee gestures and hcabl ions,  such as breathy laughter, 
play-faces, food stomping, and waiking with extra large slow movements and so on. 
Grooming and brushing was anotherintexaction that helped to build good rekitions between 
the chimpanzees and their human caregivers. Caregiva~ could offer their arms and legs for 
grooming by piacing an eibow, an arm, calf of the 1% soh of the foot next to the chain 
link endosure. A good indication of acceptance was whm two or even three &,imp- 
'oined in a &rooming.session with the human czmgiver. Acqtaace into the p u p  was \ J important not on& in texms of sociai rehions, but also because it led to better opportunities 
to observe subtleties and individuai diffkences in the behavior of these chimp-. 
In the late afternoon, the compound was deaned once more. Again, the chimp- 

were fiee to be passive observers or to take an active role as helper or play partner. Dinner, 
served around 4:00 P.M. consisted of rice, cooked cereal or steamed vegetables, or a 
combidon of cooked grains 'and cooked vegetables. Fbr variety, we aiso provided 
sandwiches, egg salad, tortillas and beans, pizza apd 0fxasionaIIy popcorn feasts. After 
dinner had been served and the enciosure was made tidy, each chimpauzee d v e d  a 
blanket for nesting-and sfeeping. During some seasons, we provided straw, willow 
branches, corn stalks and other vegetation for bedding. 

In these ways, we at&mp@d to break the routine of an institution, to make each meat an 
intensting and enjoyable social event, and each day spcciai with mauy di&rmt activities 
and many opportunities,for social htp&on. We also celebrated the birthdays of each 

- ~ a a d t b s ~ R i ~ ~ r r r W r r r ~ o f t h s b f i d a y s o o t h e  
calendar, which made at Ieast one, and d y  more, days of each month extra special. 
Thus the Quistmas celebration, starred soon after Thauksgiving, when we set up a tree in a 

' . . r a o m t h ~ o u g h w h i c h a t m n r i ? l ~ ' a n d b e g a n t o ~ ~ o f e d i b I e ~ f o r ~  
"" treeandthehallways. Wedwaysgctthetneand~itanbw~following . 

Thanksgiving. -By mid~Jhccmkthe haae and trcu dccoatcd with sthgs of- 
~ ~ , ~ ~ d d a l ~ ~ d . i r i n r . . L h r r m ~ l l t t b i s p e n O a ,  ., 
the me was a pop& topic *ofcommation betwew and their human 
companions. On C h t m a s  Day, the chimp- an=- to eit and 
because there are so many, they coathmaitodvsthstrtatsdailylmtitNcw Y d D a y .  
In 1 9 8 6 , t h e E i r s t ~ l l 0 ~ o f t h c s c s s a n u u n s a n ~ ~ d a y ~ d L c ~ ~  . 

&ehtion. ~ g i v i n g a a s ~ r a t e d a i t h t h s ~ ~ t h e  human- 
before the students left fm home. The hoIiday mal was a iinrodre of Tatu's, bast Omkey, 
BIRD MEAT as weiI as POTATO SWEET, BERRY SAUCE and PUMPKIN'SWEET. 
The foIIowing morning the Iaboratoxy seemed especially quiet, with the snow on the 
ground, visible fiom tlic laboratory windows. As was usual during cow vacations, the 
students wcreaway,anddytheFoutseswereinthelab. Perhapsallofthiszunin&d 
Tam of Christmas'past, or pahaps she thought the Foutses needed to be Rmindcd to sa up 



3. Observer Training 

Thexe wertstcictpxequbites and a s l a a l l a r a t I a i n i n g ~ ~ ~  
pspsti~e p ; l r t i ~ p ~  in thir = being admaad to t b ~  eg ~n,- 
p e o ~ v e ~ P ; m t J ( f ~ ~ ~ p a n ~ ~ ) ~ a t 1 e a a o n ~ u n i v ~ ~ i ~  
IenlclaainASL. T h c ~ g p g r a m b e g m w i t h a ~ ~ i n ~ r y  
C O ~  ~hich~udedItading~andjdartictespertiaent.&thisf?d&~ W & ~ S  
vicwingfilmsaudvideotapesofcaptiveadwiId 
. N e * , t h e p ~ i p ~ w c r c ~ & ~ ~ ~ ~ ~ ~ ~ ~ r s , ~ ~  
v c r b a l m d n n o v ~ & a ~ ~ d a r ~ i n d i ~ t r a i L s a o d h n b i t p o f t b e ~ ~ ~ ~  
p u p .  ThdrrraininginASLamcdardedto~tbs~offormsndusagcmat 
hadto bemet k a g e s t u r r e t o b e M a s a d ~ d t h e P C M m c t h o d a f ~ i n ~  
signs(Smke, 1965). A P ( 3 M ~ ~ ~ p l p p C ~ h r c t h e s i g D i s ~ ~  
hand d ~ m b t h e s i g n , a n d t h c ~  ~ I V C C I h m a ~ i n g t b c s i ~  
T ~ ~ a m a n o a l d ~ v c ~ d a b ~ o n s ~ ~ ~ a l  
behavior as weU The majority ofthe 338 in this manlrrri arc based on 
Goodall's (1968) c-OII of the iWd expsshns, *om, postm~ aad 
a c t i ~ ~ ~ ~ ~ f w i l d ~ ~  Andthe~hadtopgssafibnnal&h~rtcstansuch 
terms as play-face, pant-hoot, bipedal 

Aftwtbis,eachtraineevi~video-taped 
ancxpcriencaiobm. Thecqer imd 
leasttwo~cxpaicnOewithASLand 
behaviorasspecificexarnplesappearedonthe 
observations of tapcd interactions in 1- and thea 

(NVB). . . 
Fmsi@= and transui'bing non- bChaViarinto the abbmvhfiolls the X I I ~ M ~ ~  af nonverbal behavior 

~ y , e n c h & r r c a n k d ~ ~ i n b a s t i a n r m ~ w i t h t h e  
c x p u i d o b r c r w a n d m e i r a e a r d s ~ ~ ~ i m a o b s a v c r ~ ~ .  
Problem areas were reviewed and them was fintherindi- btmction until the inter 
obscnosgreemtnrwas~thalx809k adythmaaomsocralacach- 
scheduledfordaracoll&nontbeitown. 

Nonverbal behavior, such as the backhand thump or the swagger, was d e s u i i  
w i t h t c n n . 9 h m t h ~ ~ ~ ~ h i & ~ 4 9 ~ l h 8 t ~ t o ) . n r ? i a l  
cqpsions and madhatiom, 30 thatdbrcdto pcsfms. and I17 that nfarcd m actions. 
AnhgWwardgbssa~o&dmdacn'bssoch((pslmes~clmlificdara~ga ila 
~word~prFOOD,~G,BURRY,orCOMBcrnespDndcdtoa~~ 
combinati011 ofplacc, hand d - c m ,  and mo- 

4. Study 1: Convematf~~~~ Between Chimpanzets 

4.1 VARIABLES I N C O A O N O :  ADDRESSEE, 
CON'IEXI',.DURATION . 

All intmctions that indudtd signing wae ciadfkd as collversation~, and the 
c h q -  t o u s e s i g a s w i t h i n a n ~ o n w a s ~ s p  t h s h i t h m o f ~  
convexsation The addnssee was determined on the basis of body and head o r i d o n  



Thus, if Loulis was signing while his body and his head or his head alone was directed 
toward Dar, then Dar was considered to be Loulis' addressee. 

Interactions were classified into one of six behavior contexts, of: reassurance, 
grooming, play, discipline, eating/feeding, and social interaction. (Fouts & Fouts, 1989 
~.299). 
A signed conversations consisted of one or more signed utterances and two or more turns. 
AU of the signed conversations included some communicative behaviors in addition to 
signs (Fouts, Fouts, & Schoenfeld, 1984). For example, the following is a conversation 
that occurred during a play interaction between Loulis and Dar: 

Turn 1 : Utterance 1 : Loulis solicited a water balloon from Dar by signing HURRY 
HURRY while holding his hand toward the balloon. 

Turn 2: Dar moved away from Loulis. 
Turn 3: Utterance 2: Loulis signed WANT to Dar. 
Turn 4: Dar again moved away 
Turn 5: Utterance 3: Loulis signed HURRY HURRY GIMME to Dar. 
Turn 6: Dar terminated the interaction by putting the balloon into his mouth and turned 
away from Loulis who also withdrew. (Later, in reference to the same piece of balloon, 
Loulis signed GUM GUM, placing the sign on Dar's cheek, and then signed GUM on his 
own cheek. Dar continued to chew on the balloon and Loulis did not get his share.) 
This conversation has six turns and three signed utterances HURRY, WANT, and 
HURRY GIMME. Both in Turn 1 and Turn 5, HURRY was counted as a reiterated sign 
and not as two separate HURRY signs, since reiteration is a way of modulating semantic 
meaning (Van Cantfort & Rimpau, 1982). 

4.2 SYSTEMATIC LIVE OBSERVATION SAMPLES OF CONVERSATIONS 

Prior to the introduction of the remote video recording the chimpanzees' use of signs in the 
course of the daily routine was recorded over a period of 21 months (5181-1183). 

$ Comprehensive sampling sessions, &minutes in duration, were scheduled five times 
daily, five days per week (excluding weekends and school holidays). In each sampling 
session, the behavior and signs that occurred during interactions were recorded by an 
observer, sometimes by an observer and a trainee, standing just outside the enclosure. The 
observer assigned each interaction to a context, such as reassurance, play, feeding, mutual 
grooming, or discipline. 

Of course, the chimpanzees also signed at other times and such observations of signing 
were recorded in the daily log that was kept for the individual chimpanzees. Records of 
interactions obtained outside of the systematic sampling sessions will be referred to as 
adventitious.. The systematic sampling sessions accounted for 76.4% of the reports that' 
were analyzed, while the adventitious samples accounted for 23.6% . 

Daily records showed that the introduction of Dar and Tatu to Washoe, Loulis and Moja 
pmduced a dramatic effect on the incidence of signing. In the eight-month period just 
prior to the introduction of Dar and Tatu (May, 1981-Dec.1981), the monthly totals of 
conversations between chimp- ranged fiom 12 to 85, with a mean of 37.75. 

However, during the 13-month period after Dar and Tatu were allowed physical contact 
with the other chimpanzees (Jan. 1982-Jan. 1983), the monthly totah for conversations 
ranged from 1 18 to 659 with a mean of 378.15. a C 

Before the introduction of Dar and Tatu, Loulis was the primary initiator of signing and 
he addressed 90% of his conversations to his adopted mother, Washoe. As he grew older 
and became more familiar with his new peers, Loulis addressed an increasing proportion of 
signs to Dar, his only male peer, and a decreasing proportion to Washoe, his mother. 



During the final ten months of this sampIe (April 1982-Jan., 1983). Louiis initiated 1,292 
conversations and addressed 54% of these to Washoe, 27% to Dar, but only 10% to  tat^ 

signing addressed to LouIis during the same period. 

f 
and 9% to Moja Similariy. TatP and Dar, dosest in age to Inulis, hithtcd most of the $ b 

In this sample, 88% of the a m ~ i o n s  occmcdinjustthrcc contexts: social .: 
? interaction (39%). reassurance (29%) and play (20%). Only 5% of the u m ~ o n s  

occurred in a fetding context (Fouts, et ai. 1984). .- 
0 i 

3 
43 REMOTE VIDEO RECORDS OF COWEE3ATIONS 

'i 
43.1 Mezhd. In addition m five o~~ we have found m o t e  videotaping (RvT), . . 
without humans pent, to be an cxccllent way to begin to t x d m t a d  haw and whtrrc the : 

, ... . ~himp~useth~irsigns. - s;.. . -, , .. :; .- ;, ;;"~~F~:L.~<!~,..: : .: 4 .-- - . r 
We flrit'used RVT chhg a 15- period at &e ead of July and the of 

August, 1983 in a study tbat f d  on hulk' use of signs with his c w m  family. 
During this time video cameras and remote video xtumks monitored the chiparmest ..' 
interactions with no humans psat @huts, 1984). ' b z ~  were thrree video canmas, :;I 
each focused on a portion ofthe d o s m t .  'Ilme was some overiap of the anas oovend 
bythcthrce~butdy75%ofbtatai~0~m~.~wascovered.l'hcthnc 
cameras wcrt c0111lcctcd to video lbamders 1ocated in a scprnatt recording room Evay .f 
day during the 15-day period, the video cameras were tmned on for three 2 0 - m  r 
recording periods between the ham d9.)0 AM Imd 5.W PAL Forty-five rsoniiDg j 
p c r i o d s w ~ n ~ e d s o t h a t e a c h h a u r o f t h c ~ ~ ~ ~ ~ l e d ~ m l y ~ u t  . i 
r e p ~ t e i e i t h e r f i v c o r s i x ~  

During tfxese mrdhg  sessions no om enmcd the &imp- qmtus, surrounding :, 

hmthcir ilmactim. 

4.32~;liabZiy. ~ o d c t t r m i a s h e C a o b s a m ~ . b v e d t h e 4 5 ~  5 
samples wcxc sc0nd-M~ by twu c x p c r i d  0bs-u~~ who bd studied A9, i' 
the NW3 manmi, and the far two and a haif ytlas and five years nspectiveiy. +, 

A ~ ~ m ~ t w a r c o u n ~ ~ l w o o ~ ~ o a a ~ s h r a r p c r c d h  ? 
interactions: (1) CQlltWCt category; (2) idiam (3) ttmixmx (4) gloss and form 
&&@CUI of signs; (5) the nrrmber.ofsigps; and (6) the number of turns. If any of these 
six a(opect~ of an interaction was scumddifkWy, it wrrs cmnted as a 

t h e f i v c ~ ~ a a c ~ ~  Far93%dthe- 
o b s ~ y c r s a g n e d i n ~ r e p r n t s ~ d ~ a f t b ~ o n .  D'i-i- " f 
wtcIudcdfiombfinaIdysisof~daEa. 9: 

4.3.3 C O I ~ Y C ~ S ~ ' ~  mrults, The 45 videdaped sesicms ~andmdy sampled each hour of : 
the daily routine. The amount of@@ varied hm sample t~ sampk As many as 29 
d i f f i r m t d a n s w u c r e c c n d e d i n a ~ ~ ~ o n , b P f ~ s o m c ~ ~ ~ ~ ~  
~ ~ ~ l l W b C d c l r ~ . A m i n p t b e e n t i r e 2 0 ~ ~ 4 5 1 i n t e r a c t i o n s t h a t  
Louiis initiated accounted for 4 horas, l3 mirmtEs 28% ofthe totd 45-hour video I 
d The 54 conversatom ( ~ o n s  containing signs)'that Louiis idatexi accounted 
for 43 minutes, 20 scc~nds. 1.: Table 1 shows that the majority ofthe h!ua&om (signcd conversations and nonsigning 
interactions) that Lo& iniW werc dincted to Dm, his male pccr. Of the 451 



,. . .1 

interactions, 40% (18 1) were addressed to Dar, while between 19% and 21% were 
addressed to each of the other three chimpanzees, Washoe, Moja, and Tatu. Louiis' 
preference for Dar as an addressee is even more marked when we consider that of the 54 
conversations that he initiated, 50% were addressed to Dar and between 5% and 2.2% were 
addressed to the other three chimpanzees. Table 2 also shows that, in the context of play. 
hul is  initiated 4.8 times as many interactions with Dar as with his mother Washoe (101 vs 
21), and 1 1.2 times as many with Dar as with Moja, another female peer (101 vs 9). He 
only initiated one play interaction with his other female peer, Tatu. In the social context, 
hulis  initiated a sizable and roughly equivalent number of interactions with each of the 
other chimpanzees. There were less than ten conversations in four of the six contexts 
(reassurance, grooming, discipline, and eatinglfeedhg), too few to make comparison of 
Loulis signing to his mother and to his three peers. 

Table 1 . -  . 

Contexts and Addressees for Interactions Initiated by Loulis 
Addressee 

Context Washoe Moja Tatu Dar Total 
social 

Play 

Grooming 

Reassurance 

Discipline 

FeediEat 

Total 

Total 
Interaction 

S= interactions with signing; h'S=nonsigning interactions 

0 

3 
6 
0 
12 
0 
0 
0 
0 
0 
2 
3 

86 
89 

S 
NS 
S 
NS 
S 
NS 
S 
NS 
s 
NS 
S 
NS 
s 
7- 

6 
53 
0 
1 
6 
18 
0 
2 
0 
0 
0 
0 
12 
7- 

86 - 

TabIe Z 

3 
54 
1 

20 
0 
3 
8 
3 
0 
0 
0 
3 
12 
83 

95 

10 
52 
16 
85 
1 
13 
0 

. l  
0 
0 
0 
3 

27 
154 

181 

19 
225 
20 
112 
7 

46 
8 
6 
0 
0 
0 
8 
54 
7 

45 1 



~ a b l c ~ s h o w s t h a t ~ o t l l i s ~ - ' ~ i n h l r ~ o m ~ a i t h ~ a r ~ w i m ~  
other chimp-; 55% of the 206 signs ltled .&Udons wuc addrcsscd to 
Dar923'ktoTattx, 179bto Wa&~~,andr)%mMojr ~ ~ ~ ~ ~ h i h g s t o  
earlier samples of m n v d o n s  initiated by LO& f skn that mt focm of his s i g ~ & ~  
shiRed from Washoe to Dar. Goodall has desaibed a shift h mother to peas in 
the social developm~~t of- (~rnl. p 15615~ 170 a 21s; 197% p. 13'1; 
1986, p. 81& 166). At the times sfimph hdh' total vocab- comisted of 
43 s i p .  T a b l e 2 l i s t s t h e . s i g a s ~ a p p c a r c d ~ ~ ~ ~ ~ ~ e s o f c a c h .  
Most of Lo&' signs wert add- to one of the 0 t k  -~IECCS. At other times, his 
hadandbody were o r i e n t e t i a w a y h m h i s ~ ~ ~ h e a p K s r r d t 0  bcsigningto 
W Table 3 lists separately the s i p  used in intuadons and in private signing. 

Table 3 
Signs Used by Lonlis During Interactions and When Signing to b e j f  

Interactions Private signing 
HURRY 134 6 
BALL 

ME MINE 
HAT 

GOOD 
COME 
MORE 
DRINK 
WANT 

-00 
. GUM 

PERSON 
QMME 
om- 

- SHOE 
FOOD 
MASK 

. ncKL.E - I 0 

Total f~equency 115 

43.4 FMng4.  aPAarhhviom m o d i n  abrl?VTopdorrr. RxampIes of meaningful 
~ 0 1 l ~ ( V m ~ & R i m r p e 1 9 8 2 ) ~ ~ ~ ~ ~ ~ ~ i n h  
rmotc video tgninnof . - @P45mcxample,-= 
-011 before ha&-- together with questioning 
maduhtion Tatu appmhai  Waaba d signed TIME TIME TJME TIME BAT BAT. 

she signed, Tatu looked steadiIy into Washoe's s y e ~  whils holding the last sib EAT. 
Signs for actions arc plnrd.on the sddressk, to inrlicrm: ~-0f -ac t i cm.  Por cxaqk ,  

v s h a v e r c e o r d e d a P ~ t b P . T I C g L g ~ c m ~ ~ f o l d ~ a t i c L k ~  
bccweenthetwoyamgmaLs. Dar~llrcsyeSammPin&ctedfamofTI~wben 
h e s i ~ T I C K L E o n m e o f h i s t o y s , i m d ~ e n g h n s ~ m p t o a h ~ ~ o L c x p c c ~ t o  
tickle him with ir bci-y, at this d t h g  D ~ s  t0 be tided with is still a 
plastic dinosaur. 



During a remote video-taping session Loulis used a social strategy that ztsembles one 
commonly used by human children. We recorded an instance of this, following a fight 
between Loulis and Dar. After the fight subsided, Dar moved away fiom Loulis, while 
continuing to scream. At the same time that Dar was W g ,  Loulis approached and sat 
quietly behind Washoe and signed GOOD GOOD GOOD to her. Much like a human child, 
he seemed to be assuring his mother that he was good. Dar soon learned to use this 
strategy as well. We have recorded Dar, soon after Washoe entered the room to settle a 
fight between Loulis and he, throwing himself on the floor near Washoe, signing HUG 
HUG HUG to her and then screaming as he looked toward Loulis. 

In some interactions recorded by remote video tape, signing appeared to reduce 
aggression. There were several instances in which Loulis was harassing both of his female 
peen, Moja and Tatu, until either Washoe or Dar distracted Loulis by signing TICKLE, 
CHASE, GROOM or COME to him. This signed invitation to play or groom was often 
effective in distracting Loulis fiom further aggressive behavior. In one such incident, 
Loulis harassed Moja and Tatu by rushing at them and hitting them both as they sat 
grooming. Moja and Tatu moved away and began to resume grooming. When Loulis 
started to charge them again, Darnached out and touched Loulis on the ann. Lovlis 
ignored this touch, and continued his charge. Moja and Tatu moved away fiom Loulis 
once more. Now Washoe reached out and touched Loulis on the leg and Dar signed 
TICKLE on Loulis' arm. Loulis responded to Dar by turning toward him and wrestling 
with him. Washoe joined in this game by tickling Loulis with her hand, as Dar vmst(ed 
with him. Subsequently, Loulis withdrew fiom the area where Moja and Tatu were, and 
no further aggression occurred. Thus, these chimpanzees used signs to initiate a distraction 
which in turn served to inhibit aggression. 

During the remote video-taping sessions we recorded three different instances of Loulis 
using a stick to groom an infection in Tatu's foot In each case, Loulis held Tatuls foot and 
then picked up a willow branch fiom the floor. Next, Loulis used his mth to break off a 
portion of the brancj~, and chewed the open end of the branch until it was pointed. He 
inserted the pointed end of the branch in the wound, and moved it around in the wound If 
Tatu attempted ta Pemove her foot Loulis sometimes signed GIMME, COME, or HURRY 
to solicit the wounded foot, or medy grabbed the foot and began again. Washoe seemed 
to disapproved of this method of grooming. She removed the grooming stick fiom Loulis 
each time she saw him use iS or begin to fashion it with his teeth. On two occasions, after 
removing the stick, Washbe took Tatu's foot and groomed it with her lips and fingers, 
which is her standard method of grooming and used as well by fke-living chimp- in 
Afiica (Goodall, 1989). hulis continues to use both methods to groom wounds of his 
own and others. Tatu'S wound was such an attractive target for grooming that the 
~ o f g c o o m i n g ~ c m s r r m o n g a l l o f t t t s ~ i n n c a s e d d u r i n g t t z e  
period we were video taping. 

5. Study n: private 'Signing by Chimpanzees - - . - . . - 
5.1. PREVIOUS FMXNGS: RENO LABORATORY AND CWU INSTTIWE . 

. . 
Since the beginnings of h j e c t ~ a s h o e  in the Reno laboratory, in the mid-1960's 
instances of private signing have been observed and llec- Whm washoe was young, 
her private convexsations were truly private. If caregivers tried t6 eavesdrop she would 
turn away; and if they persisted and continued to try and see w she was signing, she 
would get up and move to a more secluded locatiox~ Washoe 42 ed through magazines 
and named pictures of things that she saw or merely signed to hemIf. She did this while 



alone in her bedmom, or so metimes she &ok a m@nc op to top d a  30foot-high 
wuow tree and signed tobersclf (Gardncr & -, 1989). In later studies, invoiving 
a l l f i ~ ~ d h p - ~ ~ r u m d c d ~ ~  h a ~ ~ - 5 2 0 0 i n s ~ 0 f  
chimpanzee conversatioxis we found that 119 of- wus private (huts, Fouts, & 
Schotnfdd, 1984). . . . .. , . 
SL REMOTE VIDEO RECORDSOF PRNATE'~IGNING . . .. . . 

5.2 1 Bodmnet's a n d '  ofRVT reeordr q f w n v e d  . Following this analysis of 
remote video tape recording, which pdmarily fbscd <m buiis'  versat tom with his 
mother and peers, we r~ilectcd video d lbr h anuedvc  years, 
We noted on those tapes, in sntllitinn to thc 

convdons,  thexe were also h&mccs ofthe ~ g l l h ~ l a n e  
w g  to tkmsefves. Mark 

Bodamsr (1987) adyzed 45 hours Cadst@ =u on chimp- 
chimp- c o m r d o n s  far private sip@. HC famd 90h~tmccs of private signing on 
t h c s c t s p e s t h a t h e c o D E d d a s P i f y i ~ ~ d f b r ~ ; s p k c h h h u m a n c h * l r r n  
(FUXTOW, 1984). Om concun with this was that lt was bmcd against Ovate 
.signing because the tapes wue dginalIy made With the dnxoding &-- -- co~1wmtiom. --a choice ktweeil rrcoading 
t w o ~ ~ o r ~ ~ ~ ~ ~ ~ ~ ~ ~  in hopa oftaping 
 chimp^- amvusatioms, W& dm Wp dsw 
we went on m= 56 horn dlamoa vkho d g s ,  but this time we used 
u i ~ t h a t w o u l d i n c r u l s e t h e ~ ~ ~ ~ '  . signing to thunseivcs. 

and 

Tatu, and as was 

~andMojasiguuiPbnrtabsentBWI)a We.SamdtttattbiSal&g0~yaccauntedfar44 
d t h e 3 6 8 ~ ( 1 2 % ) ~ a d ~ ~ ~ ~ ~  Thisagain 
~ t h e r i c h m c n t e t m o f t h 6 ~  . . .  WaSpopYlatwith 
W h .  ~ ~ a i s ~ o f s i ~ g ~ i s ~ - ~ ~ t ~ ~  
bycbiidren. r t a r v n r w h m h r r m n s b s m m s u p r c t a r ~ b y ~ ,  llmgifyou 
accidentally struck your mrrmb with ahammcr, thatgh You were done you might say 
something very expxesivc. Or in less emotional silmtiom, nhcm the WEc ii@ ehangcs 
to red as you enter the intersdon and yon happen to a police car o b h g  yoq 



you might say something even more expressive. During one RVT session, Washoe was 
being recorded as she was lying on a bench looking at a magazine. Loulis came running 
into the room and into the camera frame fiom an overhead tunnel. He was running very 
fast and Washoe ignored him. As he ran under the bench where she was lying he reached 
up and took her magazine and then ran immediately out of the room using the overhead 
tunnel again. By the time Washoe got to her feet, Loulis was gone and as she walked off, 
she signed DIRTY DIRTY to herself. Washoe uses the DIRTY sign as an insult. This 
category accounted for 10 of the 368 instances (3%). Instances of private signing that were 
categorized as Regulatory, Attentional. Interactiod, Instrument& Describing: o . . 

wq 
A B ,  and h e i n a r y  ranged from 4 instances (1%) to 3 1 instances (8%). Two 
categories, Self-regulatory and Ouestion were not observed in this study but had been 
observed in the 90 instances Mark Bodamer analyzed for his thesis. The Imaginary 
category accounted for 17 instances (5%) and it was this behavior that was examined by 
Jensvold and Fouts ( 1993). This study focused on imaginative private signing as well as 
other imaginative behaviors by chimpanzees. 

6. Study 111: Imaginative Play and Signing by Chimpanzees 

Imagination is another of those special behaviors that have been c o n s i h d  unique to our 
species. In the private signing study, we used defmitions of types of imaginative play 
developed by Matthews (1977) for human children to identify instances of imaginative play 
and signing in the RVT records and we found that 5% of the utterances were imaginative. 
For example, rhythmic movements of signs or form atliteration of signs can be considered 
comparable to vocal singing or poems One example, Loulis played with a block of wood 
by placing it on his head and then refening to it as a HAT. Another instance was when 
Moja produced an alliteration by rhyming signs that a l l  used the same initial hand 
configuration. Moja sat by herself and signed RED RED RED CRY CRY CRY FUNNY 
and then lay down. 

Earlier repoxipf chimpanzee play revealed that chimpanzees engaged in a l l  six categories 
of imaginative play identified for chii@en (Hayes, 1952; Goodall, 1986; Gardner & 
Gardner, 1989; Savage-Rumbaugh, 1988). 

Jensvold and Fouts (19931 study expanded on this to include play behaviors as well as 
signing. Fifteen hours of behavior were recorded over a three week period. Data was 
collected for one hour per day between 9 am, and 3 p.m. for 15 days, Monday through 
Friday. Eight sessions were in the morning and seven in the afternoon. The cameras were 
turned on only when at l q t  one chimpanzee was present. Objects were placed in the 
enclosure each day to s i m u b  a playroom environment 

Inter observer reliability was obtained by having two independent observers with at least 
one year experience with the chimpanzees, analyze 10% of the data. Three measures were 
anal- identification of the individual chimpanzees, the behavior that occurred, and the 
occurrence of any signs. Eich measure was scored one t h e  every minute. The percent 
agreement of the scores for each minute were calculated. Inter observer reliability for the 
data analysb was 98% for identification of the individual chimpanzee, 97% for 
identification of the behaviors, and 100% for the o c c m c e  of signs. The total reliability 
for data analysis was 98%. Reliability for the ommence of imaginative play was 90%. 
Inter observer reliability for the categorization of instances of hagi@ve play was 100%. 

Jensvold and Fouts (1993) found that chimpanzees when playing with toys would treat 
them as if they were alive. Here, imagination involved attributing certain properties to 
situations or things that they do not actually possess. Using the remote video recording 
technique they recorded six instances of imaginative play during 15 hours of RVT, these 



fell into two categories, and substltutlon . . . Dar showed a type of jmlm'nah've 
play referred to as An- when he signed PEBgABOO to a M e d  teddy bear. 
Animation (Matthews, 1977) is defined as acting toward an object as if it wexe alive, and 
includes speaking or signing to an object. In another instance, Dar signed TICKLE to a 
d e d  bear and then positioned thc bear b s m  his body .nd the wire. Dar often presses 
his own body against the wirc in this same f ' o n  w h  being tickled by a human fiend. 
Dar also signed TICKLE on a puppet as though it wae capable of playing a game of tickle 
with him. Washoe demonstrated a diffknmt instance of Animation by using a chimprm+ee 
ltilling gesture to "hitaway " a sm&d animaL Moja WIayed a type of imaginative play 
referred to as Subsation when she began to tmt a purse as if it were a shoe. The 
nording of six instances in 15 hours is i m p d v e  when one considers that in the Fouts, 
Fouts, and Schoenfeld study (1984 ) ova 5200 instances of chimp- signed 
conversation yielded only 2% (1 19) that were classified as private Cgning, and in' the 
private signing study ody 17 of thc 368 instmoes (5%) fill in the Imaginative category. 

Examples for dl six categories of hagidve  play h e  been o b e d  in these and other 
chimpanzees. The category of Fun . . &Q is defined by behavior that appears to 
attach a new functional property to an object although the object stiU retains its original 
identity. One example was recorded in our lahatory, Washoe picked up a toothbrush 
signed HAIRBRUSH and then W e d  her hair with it The toothbrush rttained its 
original identity yet Washoe had givcn it a new fimction. The category of 
Material Attribution defined by the individual acting as if* is an object thert when . 
there is none. A fine exampie of this category was reported for the chimpauzec, V i i  
(Hayes 1952 p. 81). Cathy Hayes dazibed Viki behaving as if she had an i m a m  puil 
toy,walkingaroundthehousetrailingherannbebindher. Attimessheactedasifithad 
gotten stuck and made tugging motions that culminated in a jerk and then s+ went on her 
way trailing her ann behind 

Another category, 9 . . . incIudes word play, rhymes, and , 

songs (Furrow, 1984). This was dcmonstmted when Moja in the instance of private + signing desc r i i  earlier signed RED RED RED CRY CRY CRY mJNNY to herself. All 
three signs wue made with the s h e  handshap which is analogous to allitemtion rhyming I 
in spoken word and the repetition ofthc signs added to the song like quality of the . . utterance. A finaI caregory is a young Washoe was recorded t .- 
bathing and feeding her doh. She was taking on the &mZeri&cs of her caretakers who 
normally fed and bathed her (Gardn~ & Gardna, 1989). 'I'hesc o h a t i o n s  indicate that 'i 
chimpanzees engage in d of the types of ha@mtive play as human c M d m  do. 
Imaginative play is a behavior that is d y  observed compared to all the other things the 
chimpanzees do, just as it is with our speck  4 

7. Concjusioqi 5 

fluent in ASL, agreed in their identifidon dm- than 90% of the signs. We have also ; 
found that the instances of private signing by chimpanzees can be classified into the eleven 
categories used to classify private speech in humans. Video records of imaginative play 
and signing by chimpanzees have been obtained as weIL 
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