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Aunt food searching activitv reqguires the information transrmission oquaantitad ively

kruowers Lo Lhie experirmonbalbist. Toer existarce ol Cdoewvelaopeo "1:t|'|g:_|u.¥t_'" Porirriliie gl
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arved the roelated intellectuel capAeitics (Sce Manning 979 Manrny worlcers foowused
Lhaoir attention on signaling activity of anes, whaobh oare Eroossrre Lo waasse celiffoereril
AT i tiver wary s for soarochng foocd s ocbhucrmical trabils, sownd signals, kinopsis
[ licnrn Loy Lhwer eoxoitee] smoonl Baebiamviocar), Cangderm s, e, PWilsorm 1857 1 HOGllalaliler
1847 1., 1976, 1982 Halldobler ot mal, L9744 Dlusslkiy 1980 Resnmndloowa 153822, 1 a0y,
Roocoently doveloped expordmental methods and filmmiing proviclied the doata o che
Aant’s anterinaal code {(Bonavita-Cougourdan and HMorcl, LS9E-1). Thie guesticrs o Lhee
caistonce of the cleveloped ant™s “"lanmoaaee” 158 S0l opeen

Wihe miagpear a principally oew approacy o atuds amimal Inngoane: 1o investigale
just thoe process of thic informmation transmission. By the Tomformiation™ we moeosr the
che=liriite: curantitative valize introduced by Shanmon an LEAs,
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Experimienits porosvide the sitvatiorn swwheern i ovober Lo olita@minm foodd @ants Pasve T
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mwmterm colbed “hinmry trec”™ where omcby “lesaf™ of the “tree™ erntods withs esrmpty trowugh
werstis one filled whith =syrup. The simplost cdoesignr was Lhe fress withs oo lesswve s sancd
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should tramnsort one kit of informmaticory o Ao ant Porsper: for 2o T The gt or tor thae
lefi. Tnn other experiments the nuamber of forilcs i one bhranoh incereasceod vap to sis
(Fig. 1l showes @& labyrinth with < forks), henoce, cthe mnmumber of bits noeocessary Lo
Clhadd s The oorrech winy 18 ecueaal o the mnuammilkbser ol forks. The SN RS & Lt S ol L s wWas
randomly taken by tossin o coin. Ants wero Hopt in groups of 800 animals cackh
with the fermale and brood, In plastic transparent nests whioch provide obhservations
of thhelir contAacts,. There weres proups which had one soout g 7-8 recruaaits; the
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Fig. 1 The labyrinths with 1 fork (a)
and 4 forks (b). i

scout attracted to the food only the members of his group. We forced the scout to
etiter the trough, and it independently returned to the nest. In all cases of group
mobilization we used a stop-watch to measure the duration of the sco ut-forager
contact. As soon as the ant group appeared on the arena, we isolated the scout and
the group has to look for food without its guide. In order to avoid the odourous trail
influence, we regularly renewed the labyrinth when the scouts were inside the nest.

RESULTS

E tini_of info i i . i our experiments the
quantity of information (in bits} needed to choose the correct way towards the
trough Is 4. the fork number. We supposed that the duration of the contacts
between scouts and foragers (1) 1s ai+h, where a s the coefTicient of proportionatity
which equals to the rate of the information transmission (bit/min). and b is a
cunstant, since ants can transmit additional information not related directly to the
task, that is to the signal “food”. From the data obtained we evaluated parameters
of linear regression and sample correlation coefficient, r (Tab. 1),

Tab. 1 The parameters of linear regression (a,b) and sample correl
coefficient [r?m‘ g fa.b) ple carrelation

Species L T a [}

Formica sanguinea 0.962 0.738+0.053 0.763+0.094
Formica polyctena 0.791 L0050 -0L61940.460
Camponoius savatilis _0.867 1. 189+0,018 0.334+0.032

in all species studied, the correlation between the duration of the contact and
the quantity of information turned out to be close to linear. In 3 species the ratios
ol the information transmission [a) was 0,738, 1.094 and 1. 189 bit/ min. We do not
consider these values as spectfic constants as they may vary. Note that these rates
are considerably lower than those in man communication,

ruf i ; The ability to “catch™ quickly the
regularities and use them for coding and “compression® of information should be
considered as being one of the most important properties of language and its
carrier's intellect. Thus the length of the text should be proportional to com plication
of the information, e.g. it is easier for man to remember and transmit the fork
sequence LR LR LR LR LR than the shorter one but random RL LL RR LR. The time
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Tab. 2 The time spent by a scout to transmit Lhe information about the way to
the trough {1 to B, “regular” sequences: 9 to 15, random sequences, Formica
sanguinea)

Sequence Mean time + 5.0, Number of experiments
1. LLL 72+ 8 18
2. RRR 75+ 5 15
J. LLLLL B4+ G a9
4. RRRRR 7B+ B 10
o, LLLLLL 90+ 9 &
G, RRRERR B8+ 9 3
7. LRLELR 130 + 11 4
&, RLRLREL I35+ 9 e
49, LLR 69+ 4 12
10.LRLL 100+ 11 10
11.RLLLR 120+ 9 &
2. RRLEL 150+ 16 H
13.RLRLRL 180+ 22 &
14.RELRRR 2204+ 15 7
15.LRLLEL 200+ 18 5

of information transmission on the fork sequences in ants tumed out to inerease
with the complication of the task {Tab. 2).

The results obtained by this method show that:
1. Ants are able to memorize and fransmit }-6 bits of information.
2. The guantity potential of transmitted information is high [above 200).
3. The duration of the information transmission is proportional to the information
quantity.
4. Ants spend considerably less thme for transmission of Information on regular
fork sequences than on random ones of the same length.
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