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AUDITG’BY com‘m**w: ATIOY

The vocal 81gnals used by adult Galago sene-

»

’galensxsﬂmoholl in auditory communlcatlon_may e

ﬂbroadly lelded into- groups that are assoclated.WLth
'spec;flc soclal 21tuatlons. For convenience 1n dls-f

‘9  cuSSLOn.these have been divided imto (A) Agonistlc,
v(B) Friendly and Coutact, and (G) Alarm.calis.

- Terms used to 1abel sxgnals shoubd be aescrnp—

: ﬁivg of the signal or 1ts’phy$1cal shructure—rather'

tﬁén its function (Jay 196;&) and foLloW1ng an#borsj

such as Andrew (l965a), Rowell and Hinde (]962} andf~
- Moynihen (1964), the vocal pattelns fonnd h&ae~been‘

named ‘Bark, Grunt, Splt, ete, It is not lnten&ed

that these names describe the acoustlcal properties

- of the sounds in any detall, bubt msrely that they sug—.
V'gest some SLmllarlty ‘o the comman sounds called by
,,Such names. oeml—phonetlc translatlons, although
J{dependent largely on’ the ‘author’s own aCOUSUIG aS§u~’

’cldtlons, ‘have nevertheiess also been.lacludeﬂ as it

is felt that in many cases they may be an aid in dis~‘

tlngulshlng between calls. (The‘systam'used follcws

ithat glven in the Pocket Oxford Engllsh chtlonarv,

¢94? 1

DEFINT IOE oF TERMS

Termb used in @sﬁcrlblng the sound gpectrc-'wfi

8Pa£hs of the acoustlu signals fOllOW’thOSe used by
7{,; ntruhgaher (1957) in hxs paper on thﬂ-audiﬁoxv com~-

The follow ing defini~

& extracted,frcm,tha aboveamentioned

??paper.




| Qhe unlt is the Da51c element of a (vervet)
and.or call, and is represenﬂ£1 aﬂ a contlnuous
5&““ ;f5il fA o trag gAalong tne temporal (horlzontal) axls of th“' 

[sonogram." ff~

HRASE~ The phrase is a group of unlts that is
'7fseparated from other simllar groups ﬁy a.time inter~
‘V‘} val_greater than any time interva) separating'the

 ~un1ts w1th1n a phrase

e o
LS
i :

:1"BOUT- A,bout is a groaplng of one ar more Phr&ﬁeS
'Fjseparated,from other 31m11ar grouplngs by a tim' in~;
‘"ﬁiterval greater than that separatlng any Of theJPhT&

::y'ises with:n a boub.

1 :‘,?"’NONTONAL UNIT~ A nontuaa.g 'um.t is compose '

,Wid Xvsage of frequenclee. (ThlS has als¢>be@n call

j‘and. H:,‘.,p.de ~‘,' 962))

f"TOVA?jUﬁJ 5 A tonal unlt is composed of sound charj
"iiacterised by>onc or more relatlvely narrow fraquency
, :'ban&s and has been referred to as ’clear calls' by
\}“gRowell and Hinde (19c2} ard ’sound‘ by‘Andrew (1965a)¢
.s w1th.a harmonlc structure are 1ncluded 1n thls‘i
uategory. o o |
ﬁf "COMPOUND UNIT'f A compound unlt is: composed of both :f¢

J:nontonal tonal somnds that appear as a contlnucusii

’;“Vtraclng on the sonoS”am~~ k i P g
“."MIXED mm~ ”Unms oomposed of both mnal m‘d nom-

~tona“ sounds that are rather suPerl posed on °n“:7. .

RN
RS




;fanother ;xe called mxxed units,: The tonal and no&.,l/

ftanal;aspects are more or less separated by differ~;f  ;i

:Vf,jences in.frequen&y,,;

‘ f”DISTRIB§TION OF &AJGR ENERGY‘OF NONTONAL SOUNDS"

" Thn alstrlbutlon of the magor energy af a nontonal

“1sﬁrepresented and thus determlned.by*the dank—ffr'

“f: est portlon of the. tracmng on the sonogram. Thls
ldlstrzbutlon is generally>over a smaller range than

‘;,the frequency range of nontonal sounds.

In add1t¢on a,feW‘terms from Tembrock C1963)

i have been utlllsedm

- MDNO-SYLLABIL UNIT Shcws no 51gn1flcant varzatzon e
ff;Of pitcn.and is niform also as regards the sound

5qua11ty, €oRn Soft Hoot.f

=

i mU1mI~sYI¢aB1c UNID: Durlng aound.formatlon the pou”'
151t10n.of pnonatlon 1s varled regularly,, .g. chcup"i,,

| iWhistle is blsyllgbxc.'

'LIST OF CAIJS

The cal?a whlch have been heard &urlng the 3

course of the study are as follows

."(A) Galls assoclated‘W1th Agonlstlc iituation3 r-~’ i{?;

‘(l) Grunt. (Defen51ve) (ﬁi'ﬁ% )
,(2)',SP1+ and Spit~0hatter-(K and K‘K!K‘K‘)
() Spit-Grunt. (G"G7G") o
(4)f chatter (Eighting) (Tz Py mu),
y'(5) Explosxve Cough (Chow «ﬁah)

( '  Moans (Sdbs) ot

753 Screams.; 




%
¥

(8) Szngle the ngh In enSIty Sp-u. {mzztﬁ ff ¥i'

::?“ajlu>&SSOClﬁt“d Wlth Erlend y and.contact
'*Qiceu*CMaternal call)

v‘gf§€:ucf+fHoot= (Cha51n£ Call - Whoo Whoo)
'*jf'SOft Grunt., (Gontact, Whlsparlns Grunts)ff'

>“?quu¢uxa.xg‘

 4rcal1s associated wm;h qlarm.Situatlons

G (l)"&Sneezes. (fft‘ fft~lrfft; Fu~ut)

(@) Gemwmit.

:;f(})ihcluck.; (G’Wok) :
Vkh?_(#)tiShtver1ng~Stutterq_ xB—B—BQB) :
x’ﬁ;Cﬁj“:Whlstle and.whzstle varlants.v (Phew-hah_

R 0
SLiEe fEcJOW)
 ‘{ §6)f YaDn,A(KW;k) i e

Vb°:€7jf:Pla1nt1ve YEP and Iap-alarm. (De”d&h | De-dahl)-

‘*> 1(85  Wuffs. )
(9)51Wallso~

(10): Caws. » 

 ¢;(D) Calls uttered by Infants and/or Juvenilea
: _(l)',011ck and Grackle. - SR

(2) spit and Spit-Gruat.
>g(3) *Loud Squeaks.: (distress)
’7,:§4);fSof* Sgneaks. (nlpple notes)

Each.call w111Abe dlscussed separately w1tn a-

“hort dlscusszon at the conclu51an of eachAmagor
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6 5 .CAIES ASSQCIATED WITH AGONIS”KG SITUATIO&S

631 Grun’c (Er’ )7
‘ : This short (Q¢U4 - O l sec.) soft tonal call
;]has unlts w1th ths mazn formants at 0. 1 - 0 4 KHz

”;;with,harmonlcs ou.occasxons reachlng 3 KHz but mor&

}often cnly reachlng 1. 5 -2 KHz.f (See Elate XII)

The Grunt 15 glven,by an anlmal ln response tdﬁffﬁ
 :kmthe approach of a ﬁhreatenlng stlmulus and may accom~f ;;
 ;Pany'1ow intens;ty Swaylng. Thls call is often | e
’Luttered while the anlmal dlsplays an,open mouth,

 f;teeth cavered, defen31ve threat face. Lne Grunt in—-;Vfr

Xdicates a tendency to flee tnat is accompanlediby a
tendancy to freeze as is seen when it 15 uttered du-v ff
1ring Swaying and Flghtlng—chatter bouts. An animal?if:
'utterlng Grunts will flee 1mmed1&texy the threaten-“f.fl 
 ,1ng stlmnlus moves away.. Tt often occurs in sxbua«,fi
;tlons where fhe animal is unable to flee as. it :
 cnrnered in some manncr, for example, in.a nest ncx;,
'jwlth the threat approachlng from the only exib. Itff*
"‘:may also be glven by an 1nfer10r show1ng«a 'crlnging“lifﬂ'
'submissive posture~1n response4to the appmoach of a \
‘ Superior« Long slow. Grunrs are given When.uhe threatL

13 at a dlstance and mav change to rapmd short Grunts;ﬂ'

‘when the thraab approaches. T :f ff" ';  . £ 5




i B RS2 AIN S o e Mo St i pees




The

"mhe Splt s a‘non~tonal non-v01ced call con—: ' 
5-ismst1ng on the spectrograph of very narrow vertlcal

»f§?un1ts that may'be glven 51ng1y or in a serles of

| ‘;four or five un:x_ts.( (See Plate YIIT :Clg., a) A
'_hlgher 1nﬁens1ty’form.of thls call 1s the Splt-r
'fJChatter where Splt unlts are gLVenhln a very rapld
.1'1engthy~ser1es.i (See Plate XIII flg. b, showxng a
 ;short Spltuchatter)

The Spit acoompanles the uprlght defensxve

ttack posture Witk mouth open, beeth show1ng. Itv“iﬁ

'}jfrequently follows a Grunb or a Splt—Grunt if Ehe
blntens1ty of the threatenlna st;mulus 1ncreases.‘;A5 :ﬁ
~Ttendency to attack and.a tendency to flee appearf. :
‘ be 1nvolved, the former bemnw the stronger.

Thls may be clearlv seen if a,thredtenlngf ;f1i  

mulus, such as a pencll, is qﬂlckly-thrust 61038} , : ,

>! the face. of the animal.; t TEears up'lntu the up~
~right defenslvemattack posture w1th.hands held at
»head level, - If the pencil is bhen held statlonarv

the anlmal w111 make alternat1ng~small b1—pedal

Jumps towards avd away from the penoml whlle utter—

]lng rapld SpltSm It the pen011 is agaln advanced on

-fhe Rnlmal it wwll lunge forward and downward 1n—°;

fllcbxng a rapld blte and sprlng clear agaln.
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SE t~Gr (G G’G')

The Splt-Grunt is a compound nnlt made up of

o alternatlng unl 58 of Splt and Grunt that oceur ‘in

;such rapid succes jon (O“Ol 8ec. between unlts, iﬁ'
.;sectlons) %hat to the human ear they appear %o be

"81ngle unlts.'

This ca‘l ocours in 1ntraspenlflc agonlstlc

encounters when the lnferlor, whlle being chased,

: Wlll swing round to face 1ts~pursuer and Splt-Grunt; 

If an infant is held in the’ observer's hend and fsf,mf-*]

»ked, it will give a loud annoyanbe call' (Lowther

.1946)'Which is a slow Spit-Grunt in w which it is pos-

sibie»fbr the human ear tokhear_thé tﬂb'alﬁernatingx'
units ‘separately. ' (See Plate XIV fig. a)b i

7 An.adult chased and caugnt by the observerv
wxll utber a rapid Spit-Grunt (See Plate XIV‘flg° b)'

Which.may‘turn into a pure Spit call prlor to bltlngv

if the éniﬁél'Sfrﬁgglés violently to free itself,

During hostile encounters the gpit-Grunt is given by;

the infericr and may be mixed with units of the Yapgvf'3°”

Explosrve Cough, Spits and Gerwhltsw

The Splt~Grunt call is also comdonly ngen.byf'

a female whlle pursued by & male when she- may sw;ng

| round to face him and box at his face utterlng a-

Spltuerunt. The male seldom contlnaes £o advance on

the femala but on & few occasmons the male has been

»observe& to ignore the boxing and vocaxlzatlon of the'
~female and.continued to advance. - He then nuzales—

'_agalnst the ehest of the female and she flnally




R
3

. ,:.jf'p:coceeds *t;o greom hmn' A lengt:hy groommg bzmt; may

ensue, ‘As is seen :x.n t_

f‘ca‘fﬁfsa;

»k;{tne a&v&nc:mg male 1 also observed (Evans and. Goy

' ,'_7"1968), a counuer-attack on the part of the male does

'_,fnot cccur.

‘;ﬁ,non;-'-i'ckeecép’i;;.vé; féma;le Lemur' '

«,where t}ns turnmg to S'bl‘lke at “bhe face of‘
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»va.g‘a Fightmng»ﬁhatter f(mz Tz Tz}
'TLSPéﬁtrOSraphvof’unlts of columns of sound whlcs_blur»

*Vmaacr cnaxgy dlstributxon between - 10 Kﬁz and GoOm=~

’ten wunits and the animal is apparsntly giving the ﬁw
,phrases.

‘attack by the sggressor. Other calls commonly occur-

g ten&ency ﬁo flee, If the anlmals are not separated

'.lnto d;fferent ages, mhe 1nfer1ar*suffers rapxd ,

- 55

“Phis nnngtonal call conszsts on the saund

1tngether"giving a wide scatber of enérgy having the  7

paratively llthle energy frcm O - 5 KHZ. The spec~,
trographs lndwcate that the call exceeds the 12‘KHz S
frequency’llmlt of’the Kay Sonagraph. (Sea Plate XV) i
- The general impresslon received by the hLman :
ear is one of very intenge splttlng or h1531ng that
comes in a wavellxe su009551on.of beats. The obser- o
ver frequently gains the impression thet it 13 & 1owifff
-call but this appears to be insovrect as tne soua-
grayhs are not very dark. Unltq of the Splt—erunt

may immedlately precede, be 1nterspersed thh, or

¢ollowg Chatter phrases. o some cases Sp1t~Grunts

appear, to the.human ear, ‘Yo be underlylng'tﬂa Ghat~ S

calls simultaneously. The spectrographs shpw that
Spit-Grunts actually occur'batween.theVChatter,

This call is given by the inferior anlmal

during actual or immlnent contact 1n‘hlghthosﬁillﬁy

ring during the periods whea Flgh*lng-Chattar 15
given are Sobs, voaas, and Screamb. The animal glvzng

this call is verv '”rlghtanea’ and shows a strong

x\ : RO ;5 ;
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fandwextensiva loss of fur although open wvunus are

‘.seldom 1nfl uved. The aggresqor seldomqlases fu* 1n~;

'jdlcatlng uhat tne tendency fo flee on the part ofqt &

anferior 1s stronger ﬁhan +he tendency towa.ds defen~j?{7

sive attack.: Ajthough 1t is dlfflcult JO ascertaxn

';;€a01a7 expres51ons durlng flghts of tbls nature, 1t

 7f@ is thought that “the mcuth is open whlle thls call 1s ;

belng uttered.

Eights of thls nature occur 1n 51tuatlons

= where two prbvlously unacqualnted anlmals are 1ntro~“

duced to ‘each other and sne 1mmediatexy exerts uomi-’i;
nance over the other in thab one is the agsresscr ami°
31lent attacker. Flghts of thls nature alsc occurrea?.
in a cage where a mature but exceptlonally small e

female was kept for soma txme w1th threa Juvenlle

'males. Thls female¥ W, was at flrst clearly domlnant;f~

ower the young males and no flghtlng occurred in the

uage. Eowever, as the auvenlle males overn

‘ Welvht and began approavhlng maturlty, flghting of e
this nature started betwgen “the female v and. the lar~ffi7

sest and oldest of the Juvenlle males Y, who suffered
exten51ve fur loss.' As the only condltion that chan~”f?’
ged in the cage enV1ronment‘was that of the 51ze and
age of the 1nhabitants, it appears that thls flghtzng
1s important in establlshing a domxnance hierarchy

under laboratory‘condltlons. mbe Chatter grven by

the 1nfemmr may 1n&1ca%e subdomwnanca ana :nhlblt the

full Scale attack between.tWQ egually domlnant ani« fﬂ~‘~

o mals who do not utter c:al]s wmle flbhtlng. Thia call

e T g W M APTRRER T e

i
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6 3 5 Explosive Couhh fchow -héh)

The Exploszve Cough‘or Chow‘-hah 1s a nﬂn-,:l

 tonal call with a frequency dlstrlbutlon,ranglng from"
 0 - 5 KHZ haV1ng the majcr energy concentraxed hetween
i'{l -2 KHz, Tt consists of an exhalatory firstvunlt,v "y
’followed.by a small inhalatory unmt whlch.may not
| 'aleys be hearde- (See Plate XVI) Tae ‘mouth. is opeﬁ;f?
" on the exhalatory unlt and closed during the 1nha;aej;;*
_ tory phase of the call. A varlatlon of this céilﬂiéf:'
~ one in whlch horlzontal/formants occur embedded in .
cthe non~tonal structure between 0 - 1 4 KH? glving
_uhe call a sllghtly plalntive quallty. : »
Cougha are given by’an 1nferior~én1mal in- the&%ﬂf
preqence of 2 superlor, durlng‘or after being chasedffk’
>;by the superlora They may also occur 1f a very |
 timid animal is introduced to a. stranger.1 Here the
.1nferlor retreats immea*ately to the floor and.may
:ngve these calls without having been chased by’
4super10r. Under these’ condlbion$; the calls are
" g1ven 1n a slow series W1th an. 1r”egular tlme inter-'ifc7
val«between them becoming faster 1f the superlor’:'“'7f
even merely Looks in the. dxrecflon of the calWer.;c7 
More often than nob the Cough is heard in. con;unc-'

tion Wlth units of other calls such as Sneezes, Ger—*ci_‘

 Wh1fH, Spltwerunts and Iaps.'
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5}[iana are always mlxed w1th unlts of: other ualls parti-};i

j§6 ,Moans‘(Sobs)

Moans are monosyllablc uonal calls haflhg the
‘fmaln‘formants betweeu apprexvmauely 4OOHZ and l 7 Ksz”

jland haTmonLcs Whlch,may reach up to 5'— 6 KHZ.. (See

‘,’-',,."Plate IVII £ig. )

Moans are»very plalntlve calls that are: uttered '

“?inforlour anlmal durlng contact Wlth an aggres«ff‘
va superzor. They'occur at 1nten31tles sllghtly

7-loWer than those whlch cause &creams to te: utterea

fcularly the Yap.' The Moans may occur 1n short unlh

'°when they soundvllke Sobs, (See Plate XVTI flg. b)
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Ces9a

Ssreams are loud calls navxng'fhe maln fﬁrmaat i

fbetween,l aad.z KHZ and harmonlcs, 1f present,'belng

» very falnt.' (See Place XVIII flg.Aa) These. calls
§are frequpntly followed by a hcrlzontal prolongatlon

'*of non—tonal sound that lncreanos 1n 51ze untll tne

;' (See Piate XVIIT tig. b)

This call is glven.by’the 1nferlor durlng very’f 

g' ”fi;i?;“falKhlgh intensity hostile encounterS'W1th an aggressx"e
2 - - = dom1nant anlmax. Duwlng aggre351ve phases, femalef
E v> iﬁfQi :i ?may attack their mates ‘and thls call is known to hav91f f
% | - ‘5jbeen glven by tbe most domlnant animal in- the colony »
i_ 1ﬁ7when attacked in thls E&ﬁﬂ?m by hls female companlon.
; vwitIt indicates a hvgh tendency to flees Anlmals in
i <surround1ng cages show fear reactlons to thls call ay;j;;:
% V‘fifreezing on the brancheq or fleulng r&pidly to the -
: % i ’*fnest box and remalning crouched untll the screamlng
g} _ b‘stopa.
é ”'!f;‘ff""k “hls would undoubtedly act as an alarm call 1n'??
i K'[iy{?i thP»wi1d if 1t was ngen by an‘anlmal in the process ;_
i e of being seized by a vprevdatvor;-.y S

“fentlre eall may become very non-tonal,in character.;';wfi
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‘,;_‘E'Single the; - High Intsnsrby Splt (Tz:.t) :
S : This call cons:.sts of a sharp explos:.ve non-
. tanal note, The fraque uy range lles betWeen o] and
- 10 KHz w:z.th a maaor energy concentrat:.on 1y1.ng bg»— v
S -.f‘-"f'vween _L: and 2 KHz" and a secord concer.tra+1on betwenn”
i 5 and. 9 K‘ﬂz. (See Plate XIX)

5 ; This call has been heard occas:n.onal.by daring
’ hlgh mt4n51ty hootlle encounters wnen it accurs as .
‘a Single u.::x:ubc It has also been gn.vcn by three dlf-— e
'ferent males during meting alth:ug,h 1’1; m not: always
‘u’c’cered in this- s:.tuatlon and cammt be con51dered

: to be essentlally a mating call
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_,1ﬁhiS~n0nétonél cali consiéts"of hérfowJGbiumns
?F soun& bhat blur together between 6~— 8 KHz to form
ea'Very“harsh,call, Energy‘ls marked.from 0 - 12 KHz o
T fw1th a.magor concen ratlon between 6 - 8 KEz.  (39§ |
ffBlate ) | =
:" ‘ Th*s call has be en.hoerc in one 51tuatlon onif,
khl.e, by'an ‘animal that is nlghly motlvated to attack.
I occurs very rarply-ln the 1aboratpry and has only
been,dbserved in very aggressive females. L
‘ , 1f par“urlflon is not Tollowed lmmedlately by
_a po»t-paruum odstrus the femql¢ may'act very aggres-v,
J*@ly ﬁowards her maves. The Rasp is. glven.during
f very aggr9331ve chas:ng and/or flahtlﬂg, The ga¢e,ik
vyutters Yaps, Exglosmve Coughs and even Sobs an& :

Screams during these encounters ciearly 1ndlcat1ng

'thatrhe is the inferior. Thefmales areiremcyf‘ from
"the cage‘when,thls occurs as aparbt from the ccnsi&er—4
able fur—lossvexperlenced by %he maleq the female ne-

,glects her infante slmost entirely in order to flght

'ﬁhe male if he is left w;th her.e

ﬂ‘R&sp’whiie ﬁrying to get thraugh,a.barrier’separatlﬂg 
her from the male° » ’ |
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