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Ants inhabiting stumps on clearcuts
in managed forest in western Poland
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We studied ant communities living in stumps left on clearcuts. The clearcuts were
located in a managed forest in western Poland. Depending on the study site, 10—
80% of the stumps were inhabited by ant colonies. Lasius platythorax was the
dominant of the community. We found the diameter of the stump to be positively
related with the occurrence of some ant specics. In general, oak and pine stumps
were inhabited in a similar proportion. Formica fusca, however, showed a dis-
tinct preference for oaks. All species avoided each other with exception of F.
fusca which preferred all species other than L. platythorax. We did not find the
presence of red wood ants to significantly affect the occurrence of ant colonies in
these stumps. The results of our investigations indicate that stumps left on
clearcuts are convenient nest site for ants. Leaving stumps affects positively the
growth of the L. platythorax population.
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1. Introduction

When studying ant colonization, one can distin-
guish some rules. Like in plants, the changes in
the ant community are directional, so we can call
this phenomenon succession. First, the environ-
ment is settled by pioneer species. In the case of
sandy areas it is the Lasius psammophilus (Gallé
1991; formerly identified as Lasius alienus,
Czechowski ef al. 2005). During the initial stages
of succession of moist pine forests planted on
clearcuts, the dominants are L. platythorax and

Tetramorium caespitum (Czechowski et al. 1995,
Czechowski & Czechowska 2006). At places
where the forest was cut down, the succession of
ants is partially influenced by the forest-dwelling
species which survived anthropogenic distur-
bance i.e. clear-cutting forest and planting young
trees. According to former investigations con-
ducted in Polish pine forests, the size of the
Myrmica ruginodis population may grow after
clearcutting (Mazur 1983, Czechowski et al.
1995). Similar results were obtained for M.
ruginodis and Camponotus herculeanus living in
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pine and spruce forests in southern Finland,
(Punttilaer al. 1991, 1996). The course of succes-
sion and distribution of ant nests are strongly de-
pendent on interactions between species with the
exception of the initial stage (Gall¢ 1990).

In our work we intended to study initial stages
of succession of ant community using casy in
quantitative comparisons method of examination
of tree stumps. At the same time we wanted to see
how much the tree stumps are attractive for ants
and to compare species in respect of their ten-
dency to use stumps as a nest site. We also aimed
to explain the patterns of occurrence of ant nests
in tree stumps on the basis of interspecific rela-
tions among species.

2. Material and methods

The investigations were carried out in north-
western Poland, in the Cedynski Landscape Park
(52°48°N; 14°20’E). This arca is situated within
three regions: the Freienwald Basin, the Gorzow-
ska Plain and the Mysliborkic Lake District
(Kondracki 2002). The landscape is character-
ized by sandy hills of glacial origin bordered by
flats and situated in the low altitude of the Odra’s
Valley (Friedrich 1998). The climate of this re-
gion is exceptionally mild because of strong oce-
anic influences. These influences shorten snow
cover duration and lengthen the growing season
(Friedrich 1998, Falarz 2004).

The analysis of myrmecofauna was con-
ducted in the Mieszkowickie Forest (ca 140 km’
in size). The main type of habitat in this arca is the
acidophilus oak forest (Kujawa-Pawlaczyk &
Pawlaczyk 1999, own data). The tree stand con-
sists of pine (Pinus sylvestris) and oak, with con-
siderably smaller proportion of the latter. The fo-
rest is managed for wood production. Clear-
cutting is used, so that within tight treestands,
open areas are present. New stands regrow as a
result of man-made afforestation.

The ants were investigated on eight clearcuts,
0.5 to 7.5 years old. They all were identical in re-
spect to soil type and very similar in tree stand
composition (dominance of pines and the pres-
ence of oaks). The forests before they were cut
down were also similar (90-110 yrs). Three
youngest clearcuts (0.5, 1.5 and 2 yrs) were still
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before planting. The older ones were planted with
pine, with several deciduous species added (oak,
birch, Norway maple). Over the course of time,
plant cover has increased as a result of coloniza-
tion of species characteristic for clearcuts such as
Calamagrostis sp., Senecio sp.

Each site mentioned above was checked in
May or June 2006 for the presence of ants in 46 to
95 randomly selected stumps of two types (pine
and oak —we gave up distinguishing common oak
and sessile oak). Stumps which were covered
with soil, seriously damaged by animals, or partly
pulled out from soil as a result of timber harvest-
ing, were rejected for use in our study. Each
stump was carefully investigated to find ant colo-
nies. After a short observation of holes and crev-
ices under the bark for potential ant’s activity, the
stump was knocked with an axe to try to bring
ants to the surface. If still no ants appeared, pieces
of bark were removed and excavation around the
stump took place. [f an ant nest was found, exami-
nation was continued to see if there were colonies
of other species on the same stump. We regarded
those stumps as inhabited by ants which served as
shelter for brood and/or for workers gathered in
tunnels. Stumps inhabited by colonies of
Leptothorax ants were neglected in the statistical
comparisons. This is because of small numbers of
workers in the colonies and because they are so
small-bodied (about 2 mm in length) so they
could be easily overlooked, thus giving us false
negative observations. The data was classified in
a binary way (presence or absence of a colony).
Stumps that were only penetrated by a few scat-
tered workers were classified as ant-free. The
presence of red wood ants in the neighborhood
was determined, as well, on 306 randomly se-
lected stumps in different clearcuts. If at least 3—4
individuals were found within a radius of 0.5 m,
the stump was considered as lying in the red wood
ants’ territory.

Determination of the species status of Lasius
niger and L. platythorax was impossible in the
field. This is why we took samples from ran-
domly selected colonies to identify them in the
laboratory. As aresult ants from 52 colonies were
collected. All of them were L. platythorax and
therefore we made an assumption that the rest of
the colonies were also of this species. Formica
fusca, Tetramorium caespitum and Formica
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Fig. 1. Number of ant colonies of different species.

sanguinea ants were identified in the field. Other
species were determined in the laboratory.

We also tried to find a connection between
stump structure and the presence of ant colonies.
We measured the diameter of 77 randomly se-
lected stumps at one of the study sites. In the case
of irregular shape of stump surface, we measured
maximum width. The preference for tree species
and co-occurrence of ant species in the same
stump were determined by use of y;” test. For anal-
ysis of ant communities in clearcuts we also used
rarefaction curves implemented in Estimate S
7.5.1. application (Colwell 2005). Statistical
analyses were preformed by use of SPSS 13.0
software.

3. Results

3.1. General description of myrmecofauna

Among 515 controlled stumps, 209 (40.6%) were
used as a nest site by 9 species of ants. An esti-
mate of the total abundance of myrmecofauna on
stumps in clearcuts corrected for unseen species
Chao 2 (see Colwell 2005 for details) calculated
from the whole sample of 515 stumps, was equal
to 13.5 species (95% confidence interval: 9.49—
49.92). L. platythorax was the dominant of the
community. 7. caespitum and F. fissca were less
numerous. We also found 10 nests of Leptothorax
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crassispinus. Other species were found only oc-
casionally (Fig. 1).

Proportion of stumps inhabited by ants varied
among clearcuts. Both on 0.5 and 1.5-year-old
clearcuts, the frequency of ant colonies in con-
trolled stumps was low. On older clearcuts (2—7
yrs) higher frequencies were observed with the
exception of 3.5-year old clearcuts. Ants inhab-
ited a low proportion of stumps on the oldest
clearcut as well (Fig. 2).

3.2. Interactions between ants
and the environment

We found that stumps inhabited by ants were sig-
nificantly bigger in diameter than ant-free ones
(Table 1). The size of stumps colonized by L.
platythorax was not different from stumps with-
out colonies of this species, but all other species
pooled together inhabited significantly larger
stumps (Table 1).

All species of ants pooled together as well as
L. platythorax inhabited pine and oak stumps in
similar proportions. In the case of species other
than L. platythorax, they occurred more fre-
quently in oak stumps. This preference, however,
was significant only for F. fusca and on the verge
of significance for 7. caespitum (Table 2).
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Fig. 2. Proportion of stumps inhabited by ants on dif-
ferent aged clearcuts. Total number of stumps in each
category is given above the bars.
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Table 1. Average diameter (in cm) of stumps + SD (number of stumps in parentheses) in each category inhabited
by ants and ant-free. Mann-Whitney test was applied. L. p. = Lasius platythorax; F. f. = Formica fusca.

Average diameter when ants are

Species Absent

All ants together

All other than L. p.

All other than L. p. and F. f.
Lasius platythorax
Formica fusca
Tetramorium caespitum

35.3 + 10.63 (57)
36.1+ 10.88 (63)
36.0 + 10.77 (65)
36.7 + 11.00 (71)
37.4 + 11.12 (75)
36.4 + 10.97 (67)

Present V4 p

42.6 £ 10.94 (20) 2.60 0.009
42.4 + 11.04 (14) 1.96 0.050
44.1 £ 10.84 (12) 2.35 0.019
43.2 £ 11.72 (6) 1.44 0.151
325+7.78 (2) 0.61 0.543
42,5+ 11.23 (10) 1.62 0.106

The diversity of the ant community inhabiting
oak stumps was slightly smaller than that of pine
stumps (Fig. 3) but the difference was not signifi-
cant (i.e. 95% confidence intervals for Mao Tau
estimators overlapped; see Colwell 2005).

3.3. Interspecific interactions

We hardly recorded two ant colonies of different
species on the same stump. For all species and
combinations of species we observed a strong
avoidance. We did not find avoidance, however,
between F. fusca and other species, with the ex-
ception of F. fusca versus L. platythorax (Table
3).

Among all controlled stumps only five were
inhabited by more than one ant species. We re-
corded three cases of co-occurrence of F. fissca
and T. caespitum, one of F. fusca and M. rugi-
nodis and onc of F. fusca and L. platythorax. Co-

occurrence of F.fisca with other species was ob-
served more frequently in oak stumps (4 cases of
co-occurrence per 7 oak stumps inhabited by
F. fusca) than in pine stumps (1 case per 10 pine
stumps inhabited by F. fisca) (x°=8.51,df=1,p
= 0.004; continuity correction).

We did not find any effect of the presence of
red wood ants surrounding a stump on ant colo-
nies (y” test, all cases df =1, p>0.212).

4. Discussion

4.1. General characteristics
of the ant community

In general, we recorded 9 ant species inhabiting
stumps. This is similar to the results obtained by
Czechowski et al. (1995) who investigated ant
communities in fresh coniferous habitats. They
recorded 12, 10 and 8 ant specics on 3 studied

Table 2. Ant occurrence on pine and oak stumps. Number of occupied stumps in each category are given in pa-

rentheses. L. p.: Lasius platythorax; F. f.. Formica fusca.

Species % of stumps inhabited by ants
Pines Oaks v o

All ants together 41.2 (172) 37.8 (37) 0.40 0.526
All other than Lasius platythorax 7.7 (32) 12.2 (12) 2.12 0.145
All other than L. p. and F. f. 5.3 (22) 9.2 (9) 214 0.143
Lasius platythorax 33.8 (141) 25.5 (25) 2.50 0.114
Formica fusca 2.4 (10) 71(7) 4.21* 0.040
Tetramorium caespitum 3.6 (15) 8.2 (8) 2.88* 0.090

* Continuity correction applied.
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Table 3. Interactions between ant species living in stumps. Data from oak and pine stumps are pooled together.
Number of stumps settled by given species (and group of species) or by both species together are given in pa-

rentheses.

Species 1 Species 2 Both species  Interaction x p

L. platythorax (166) Remaining (44) (1) avoidance 19.77 <0.001
L. platythorax (166) Remaining other 0) avoidance 15.69 <0.001

than F. fusca (31)

L. platythorax (166) T. caespitum (23) (0) avoidance 11.45 0.001
L. platythorax (166) F. fusca (17) (1) avoidance 5.59 0.018
F. fusca (17) T. caespitum (23) (3) preferring 4.32* 0.038
F. fusca (17) Remaining other (4) preferring 6.60* 0.010

than L. platythorax (31)

* Continuity correction applied.

plots respectively, however they explored all
available microhabitats. Values of the total spe-
cies richness estimator Chao 2 suggest that in
spite of large number of sampled stumps (>500)
we still did not record all species inhabiting
stumps.

The composition of ant species recorded in
stumps in this study, differs from the community
detected in all microhabitats available on clear-
cuts (Mazur 1983, Punttila et al. 1991, Cze-
chowski et al. 1995, Czechowski & Czechowska
2006). Most probably, the discrepancy results
from different preferences for stumps shown by
different ant species. For example, high propor-
tion of stumps inhabited by Lasius platythorax
may have been driven by a strong preference of
that species to nest in dead wood (see also
Czechowski et al. 2005). In contrast, relatively
low occurrence of Myrmica ruginodis may sug-

N Wb OO

-

Cumulative species number

o

10 20 30 40 50 60 70 80 90
Sampled stumps

Fig. 3. The expected cumulative number of ant spe-
cies for a given number of pine (upper, solid line) and
oak (lower, broken line) stumps sampled.

gest that its preference to nest in stumps is rela-
tively low and/or this species is competitively
weaker than other species inhabiting stumps
(Pisarski & Vepsildinen 1989).

Most species recorded on clearcuts, with the
exception of eurytypic Tetramorium caespitum
and Formica fusca, are known as forest dwelling
ants. This is the general pattern since many forest
dwelling ants (but not dominant red wood ants)
were reported to increase in number after clear-
cutting (Puntilla et al. 1991, Czechowski et al.
1995, Czechowski & Czechowska 2006). This
may be the result of an increase in the prey of the
ants. Diptera (Szujecki et al. 1983) which are im-
portant prey for Myrmica species (Kajak et al.
1972) may be such an example (Szujecki et al.
1983). Moreover, the abundance of red wood ant
species is lower on clearcuts as compared to ma-
ture stands (authors’ unpublished data) probably
due to loss of aphid-bearing trees (Punttila ef al.
1991). Sources of honeydew from aphids remain-
ing on grass and samplings are likely to be suffi-
cient only for species with colonies less numer-
ous than these of red wood ants. The increase in
number of subordinated species may be ex-
plained by competitor/predator release.

Research conducted in successive stages on
sand dunes in southern Finland (Czechowski et
al. 2005) and in coniferous forest in Poland
(Czechowski & Czechowska 2006) leads to the
conclusion that L. platythorax may play the role
of pioneer species. But most probably not all col-
onies observed by us were established during the
colonization period. The occurrence of L. platy-
thorax on the youngest clearcut (0.5-year-old)
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suggests that some colonies were present here in
the mature stand (before cutting) and persisted till
now. This hypothesis is supported by the occur-
rence of numerous offspring in some of the ant
colonies inhabiting stumps on the youngest clear-
cut which indicates that these colonies are older
than 0.5 year. We suspect that some part of the
colonies of L. platythorax moved to the nearest
stumps from soil nests after clearcutting.

Irrespective of the origin of ant colonies oc-
curring on clearcuts, the percentage of stumps in-
habited by L. platythorax should be considered as
high. It was confirmed that this species prefers
rotten wood both in forest and open habitats
(Czechowski ef al. 2005). Clearcutting the forest
may cause an increase in the amount of dead
wood (stumps) volume. This in turn, affects posi-
tively the colonisation of the clearcuts by the L.
platythorax. This presumption is confirmed by
the formerly recorded positive effect of stumps
left on clearcuts on the abundance of L. platy-
thorax (Czechowski ef al. 1995, Czechowski et
al. 2005, Czechowski & Czechowska 2006). On
the other hand, floor vegetation cover on clear-
cuts is sparse, fragmented, and strongly devas-
tated by timber harvesting. This should dramati-
cally decrease the densities of aphids. Therefore
trophic conditions for the aphid-related ant com-
munity seems to be much worse, compared to that
in old-growth forest. It is possible that the trophic
ecology of L. platythorax inhabiting clearcuts is
based mainly on detritus chains strictly related to
dead wood resources. This may explain the
strong preference of this species for inhabiting
dead wood.

The proportion of stumps inhabited by the
ants varied among clearcuts. In general, the pro-
portion of inhabited stumps on two youngest
clearcuts was low. This may be due to the begin-
ning of the colonisation processes. Also wood
hardness and lack of wood destruction caused by
saproxylic beetles may also worse stump-avail-
ability for ants on the youngest clearcuts. The low
frequency of ant colonies on 3.5-year-old
clearcut resulted probably from the unfavourable
clearcut features, especially the steep slope of the
terrain. This steep slope in turn modified insola-
tion and soil moisture.

4.2. Habitat—ant interaction

Stump diameter correlated positively with occur-
rence of some ant species. This may result from
the expected correlation of a given stump diame-
ter and probability of its colonisation by the
queen which moves in a random direction. This
assumption is in accordance with the general pat-
tern of the colonisation of patches in a fragmented
landscape (McArthur & Wilson 1967). Probabil-
ity of persistence of a given colony may also be
related to stump size. Microclimate, for example,
temperature and moisture, may be more stable in
large stumps which also can offer better protec-
tion against predators (such as woodpeckers us-
ing stumps on clearcuts to forage; Rolstad &
Rolstad 2000). This is especially true in the case
of large stumps. Therefore, stump size may be
important for an ant colony’s growth and persis-
tence. This may suggest that modification of the
threshold age used by foresters for classification
of a given forest patch for harvesting may indi-
rectly affects ant community. It may also affect
interspecific interactions on clearcuts.

4.3. Interspecific interactions

We recorded strong interspecific avoidance
among particular ant species with the exception
of F. fusca. F. fusca often co-occurred with other
species (Table 3). Interspecific avoidance is ex-
pected due to strong antagonistic interactions
{(based on competition and predation) between
particular species (Pisarski & Vepsélédinen 1989,
Gallé 1990, Punttila et al. 1996). For example, it
was proved that the distribution of the superior
ant species belonging to the red wood ant group,
shapes the distribution of other, competitively
weaker ants. It also shapes the distribution of
many other epigeic invertebrates (Hawes ef al.
2002, Reznikova & Dorosheva 2004). F. fusca,
as a non-aggressive species accidentally may oc-
cur in the vicinity of other ants on the basis of
plesiobiosis. However, we recorded that F. fusca
co-occurred with other species more frequently
than expected by random (Table 3). Perhaps, vi-
cinity of other ants, especially 7. caespitum, gives
protection against the common L. platythorax.
The differences in the ecology of the two specics
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(F. fusca and T. caespitum) are large enough to
enable their co-occurrence and plesiobiosis
(Czechowski 2004).

Co-occurrence of two species was observed
mainly on oaks. There is no clear explanation for
this. All the cases of two species co-occurrence
were related to F. fusca, which preferred oaks
(Table 3). However, F. fusca co-occurred with
other species significantly more often on oaks
than on pines. Therefore, inhabiting of one oak
stump by two species did not result from F. fusca
preference for oaks. Note, that F. fusca co-oc-
curred with other species in 4 out of 7 stumps, in
spite of the fact that 61 remaining oak stumps
were not inhabited by any ant species. This ques-
tion must be investigated in further research.

We did not record any effect of the presence
of red wood ants on the floor of clearcuts on
stump colonisation. Red wood ants significantly
affect distribution and abundance of other ant
species, other invertebrates or even vertebrates,
(Aho et al. 1997, Haemig 1999, Hawes et al.
2002, Reznikova & Dorosheva 2004, Jantti et al.
2007). It is possible that the stump may effec-
tively protect the colony inhabiting it. This is es-
pecially true if the workers which belong to the
colony forage inside the stump. However, the
lack of the effect of red wood ants on the percent-
age of stumps inhabited, may be caused by the
fact that we recorded only the present distribution
of nests in stumps. The response of the distribu-
tion of colonies to the occurrence of other ants
may be, however, time-lagged (Gall¢ 1990).
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