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TWO INTERACTION TYPES OF ANTS LIVING
IN STEPPE ECOSYSTEM IN 50UTH SIBERIA, USSR*

{Ekal. Pal. 0:108—100). The paper containe description of verous interacs
tions of the steppe snts, Existence of two wpes of interaction between large ants
[ Formica pratensiz (Retr} and F. umlensiz ter-ﬁ and seall ama [Formice picea [Nyl.)
and F, sabpilesa 1Hu1|.-'|'] wak disgevereds In the firsl type the jom inhabitgtion of
different ant specits on the same temimwry is achieved by the delimitation of their
activities in time and space. In the second type the peculiar foms of join activities
urine.

Strict distribution of feeding territorics in ants is known beginning from
C, Elton's investigations (Elton 1932, Berndth 1934, Dlussky 1985,
Bruyn 1968, Zakharov 1969), Also, thers are known certain mechanisms
of dilferentiated activity of ants belonged to various species (Brian 1952,
Yasone 1963, Bruyn 1968, Baroni=-TUrbani 1969),

Of special interest are investigations carried oot to clucidate interactions
of ants of different size. In the South Siberia steppes, ‘there predominate

*Proceedings 4f the [BF (PT Section} Mesting on Methods of Productivity Investigations
on Social Insects and their Mole in the Em:}'llumh Institute of Ecolo gy, PAS. War;w. lune
1208, 1970, Fditores: M. Yo Brian, Jo Pgral.

(i

=



104 Igor V. Stebaev apd Joanna [. Meznikova ia

small underground nests [Formica subpilosa (Ruzs.), F. picea (NyL), Myrmica
scabrinodis (Nyl.), Tetramorium ceespitum (L.), ete.], among which relatively
large overground nests [Formica pratensis (Retz), F. walensis (Ruzs.), etc)]
are met.

As a result combined communities of two or three species are formed with
peculiar forms of delimitations or common use of feeding territories, In the
vase of multispecies settlements cirenlar location of small underground nesis
around large overground nests is observed.

The cartographic survey of ants’ quantitative distribution has shown that
neutral zones are formed among feeding territories of large species (Formica
pratensis, F. uralensis) living in overground nests. In Figure 1 such a zone
is fl::u:l}l Aech among continuous lines. These lines are showing the areas
where at least one F, pratensis was noticed on each of 300 plots {25 x 25 cm)
during visuwal morning and evening observation for 5 minutes per plot. Such
plots were situated as a graticule at the distance of 2 m from each other. The
neutral zone does mot dlﬂapptur even in the da}rtimn when fccding temritories
are extended. Their borders are shown in Figm 1 with a discontinued line.

Fig. 1. The summarizing map of mutual amangement of Fomica pratensis nests, tracks
and hounde of their feeding territories and F, subpilosa nests
I = evening bounds of F, pratensic foeding termitory, 2 = the same in the afierocon; 3 = the nests
and tracks of F. pmtensis, 4 = the nesis of F, picea, This mep I8 a resolt of IJH"IW'!tr- of
ant's dynamic density (mumber of nntz walking through the 25 x 25 em plot during 5 minates).
The Fading PoinEs are sitastod l:"I";ﬂ 'lbmnlh the whole explodng territorys The apecial mape
were done for the different doys and parts of 24 howes. Only oveward bounds of F, pratensis
temitories during their two extreme states of maximal expanding and maximal reducHon are
represented. Oae can see the nevtral zone between the territorics of twa F, pretonsis sests and
#lze the arrangement of F, subpilosa neste out the F. pratensis wemitry or on their extermal
paris mui.nl;r

Neutral zones among the territories of large species are filled with a great
number of small underground nests of F. subpilosa. We observed the interac-
tion of F. pratensis with F. subpilosa in the steppes of West Siberia and the
interaction of F. wralensis with F. picea in the steppes of North Khakass.
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Fig. 2 A and 8. Afterngon (4) and evening (#) bovads of Fomica subpilosa and F.
pratensis lemitories

& = the isclines of F. subpilssa dynamic density, b = the same o F. pratensis, ¢ = the domlnant

directon of F, suhpl.!an: movemenin, 4 = the same of F. proleRsise The same neotml zone ns

on Figure | with s lnvnllit-r in represenieds The dynamic density n_n:l'_gn.t'h apt ’Eﬂ'-‘i'-‘l Jjm e

presented with different isolines and the dominant directions of ant's movsment are represented

witk different vectors. Onms cen see that the "retrest™ of one species is sccompanied by
f "atteck™ of unother

The character of raid activities and the diswibution of the territory between
F. umlensis and F. pratensis differ not so strongly. The difference between
the behaviour of small ants in underground nests of the setlements under
comparison is of paraamount importance.

F. picea individuals are much more industrious than F. subpiloso ones,
They have longer period of activity. As a result two types of interaction of
ants living in underground and overground nests are taking place.

1.1n the case of the interaction of two mests of F. pratensiz with many
nests of F, subpilosa only one species is on the territory at a certain moment
in spite of extension and contraction of the territories inhabited by these
species during 24 hours.

Figure 2 shows how close are the borders of spreading of these two spe-
cies in the nevtral zone but they never overlap.

The comparison of Figores 2 A and 2 B shows that the contracticn of the
Lerritory accqri.ed |:|:|.r F, pratensis in the evening is accompanied by the propor-
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tionate compensative extension of the territory of F. subpilosa. The shift of
the maximum activities of F, subpilosa for the evening time is taking place
under the influence of F. pratensis,

As can be seen from Figore 3 F, subpilpsa nests not influenced by F.
pratensis individoals have the maximum activities in the afiernoon.
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Fig. 3. Daily cycle of Fonaica subpilosa nesta sitvated in different parts of F. proten-
sis temitory in comparizon with F, pratensis daily cycle
The height af each column shéws the Bumber of sats leaving the nest duting § minutes. 4 — the
daily cyde of ene of F. pratensis nesty, & = the same of F. subpilosa nest situsted in the
neumal zome between the F. pratensis territories, © — the same of F. subpidosa nesta sitaied
in extermal (7} and middle (2} pares of F, prafensis temitory and near S, prafensis nest (3, D =
the sam# of F. sebpdosa nests dug for from F. pratensis nest sad pansplanted inta axiamal
(1} snd middle {2} paris of F, prtensiz temitory snd mesr F, pratensis oest (3. Comparing
this diagram, one ces see that F. sebploga individuals have doily eyele aimiler with F, pre-
tepsis when they live out of F, protensis influsnce. The ahift of the peak activity to the evening
time incresses with the decrease of the distapce between the nest of F. prot smsise The deily
actvity of transplanted F, subpilosa nesta changes secordimgly to this. The mest transplanted
iso mear o F. pratensis neal soon almoat cpaned working
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Fig. 4. The zome of join activity of Formica uralensis and F, picea
I = the nests of F, walensis, 7 — the nests of F. pices, # — the zone of join activity of F.
wmlgnsis and F. picea, 4 — the points of temitory where F, walensiy find the hidden balta.
The rones of join wetiviyy of F. uwralensis and F. pﬁcﬂi are ahowed om the plane of traoasect
laying betwees twe F, urolensis nosts (with their neutral cone and F. picea nest inhahiling
this toma). The meat baits hidden in different ways were placed in each md of the trapssacts
One can see that ants pull the hidden baits spart mainly in the 2ene of join activity of the two
Species
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Fig. 5. The plots where Formica umiensis individuals found the baits hidden in com=
plicated paper containers before (A) and after (B) removing of F. pices nests
I = the buaita hidden in complicated paper containem, [| — the baits exposed ob the ground.
I — the mests ol F. umlensis, 2 = the nests of F, picea, 3 - removed nests of F, picen, 4 = the
plots where F, wmlensis found the baits. | A — it is the tramssect connecting 3 aesis of F.
umiensis, The plots where F, wraleasis individvals have found the baits before removing of F.
picea nests are distinguished. I # <.it is the same sfter removing F, picea nests, One can see
thar F. wrolensis almost swepped find the baitse [/ 4 and B = 1t coan be seep that F, srmlensis
ean find the noncconcealed baits both in the cune of presence and absence of F. picea
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After placing the nests of F. subpilose in the area near those of F, pra=
tengiz the peak of wectivities shifts for the evening hours which are tjrpii:a[
for F, subpilosa constantly living here.

2,Tn the case of the interaction of F. wralensis overground nests with F.
prcee underground nests the difference of their activities in time is not obser-
ved and the part of the territory under the F. wralensis ontrol is turned into
a pncul:iar zone of join.'[_ actions of these 3pe¢i.ea.

The placing of meat bait in the slots on the ground and in compound paper
containers has shown that in difficult sitwations F. wralensis can find bait
guicker in the zenes where both species act at the same time. Coincidence of
these zones can he seen in Figwe 4. As the map in Figue 5 () shows alter
artificial toking F. picea from the teritory F. wralensis could not find baits
in the containers of intricate design and in the slots on the ground. However,
it found non-concealed baits exposed on the ground [Fig. 5 (IN]. Evidently,
F. pices individuals competing with F. wralensis ones while picking up bait
are stimulated the raid activities of the lavter, The opposite effect was not
revealed.

Thus, the joint wsage of the temitory by two active species living in
overground and underground nests is characterized not by the distribution of
the spheres of their activities but, on the comrary, by the improving of the
search efliciency in the zones of their joint actions,

The character and the efficiency of ant activities in multispecies settle-
ments deponds not only on the natural conditions and the peculiarities of
species but also on the interrelations formed in multispecies complex where
they act. There interrelations of the natural complex guarantee the optimal
:I'Fiuitatinn of the ccosystem resources by ants,
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DWA TYPY OUDZIALYWAN MROWEK ZYJACYCH
W EKOSYSTEMIE STEPOWYM POLUDKIOWE ] SYRERII

Streszczenie

W pracy zowaro opis rédnveh oddziatywad wzajemaych zachodzgeyeh migdzy
gatonkami mréwek Zyjgcych w stepach Poludniowe] Syberil, Ddkrvio dwa typy oddzie-
bywah wzajemnych migdzy duiymi mréwkami [Formica prateasis {Retzd i F. uralensis
[er.'l] oraz mréwkawi matymi [Formica picea (Nyl.) 1 F. subpilosa (Ruzs.)]. Pierwszy
typ polega na tym, #¢ wspdlne zasiedlenie tego samegoe terenw przcz réfne galunoki
mrdwek dokonu)e sig na skolek reggraniczenia wwh czyanodcl w czasie 1 w przestrzeni,
drugi natomiasi na wyksziafcenie sie specjalnyeh oddzialywad wrajemoych, zacho-
drgcych migdzy tymi formami mrdwek.
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