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Can the Black bog ant (Formica picea Nyl.) survive in the Bieszczady
National Park (SE Poland)?
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Abstract: In the peat bogs of the Bieszczady National Park an inventory of the Black bog ant (Formica picea Nyl.)
was made in order to get an impression of the probability of its survival in SE Poland. Three habitat networks are
distinguished, which are situated too far from each other for (re)colonization by means of flying queens. The largest
network includes five peat bogs. In two of them F. picea was found. The species was not found in peat bogs which
belong to the other habitat networks. The quality of the peat bogs depends on management strategies, currently
challenged by two main threats: desiccation and the influx of nutrients. This process will speed up the succession of the
vegetation. As a result dwarf shrubs are encroaching on habitat areas of F. picea, where Sphagnum species are still
dominating in the moss layer.
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INTRODUCTION

A peat bog ecosystem is vulnerable to desiccation and eutrophication. The presence of
stenotopic species, which are characteristic for peat bogs, can be used as indicators of its nature
quality. The Black bog ant Formica picea Nyl. (syn. F. transkaucasica Nasonov) is one of
them. In Europe this hygrophilic species inhabits peat bogs, wet heath lands and subalpine
mountain meadows. In Poland the species is only recorded from peat bogs (Czechowski et al.
2002). It can be considered as a relict species from the ice age. The probability of F. picea
being present in a peat bog is not only related to the size and quality of habitat patches within
that area, but also to the isolated position of that area with regard to nearest peat bogs where
the species occurs. The probability of /. picea to colonize isolated habitat patches is very low,
due to the limited dispersal capacity of its queens (Mabelis & Chardon 2005). The regional
survival chance of the Black bog ant depends upon the ratio between the extinction and
(re)colonization rate of local populations (Verboom & Lankester 1991).

We have chosen the Bieszczady National Park for studying the survival probability of
F. picea in a fragmented habitat network. Some peat bogs are so isolated (Fig. 1) that the
probability of (re)colonization will be very low. The habitat area within the peat bogs differ
considerable in size, which has consequences for the survival of local populations: the larger
the size, the higher the survival probability will be (Mabelis & Chardon 2005). It seems that all
bogs contain suitable habitat of F. picea, especially on places where Sphagrnum is dominating.
The thickness of the peat layer in the bogs varies between 1.5 and 7.4 m; 3.35 m on average
(Haczewski et al. 2007, Marek & Palczynski 1962). The ground water level varies in space and
time. It is lowest at the end of the summer, but generally not lower than 50 c¢cm below
the surface. An exception is bog number 8 (see Results) with a level of 60-70 cm below


mailto:bram.mabelis@wur.nl

124 A. A. Mabelis and J. Korczynska

the surface. In October the ground water level of the bogs was 0—14 cm below surface; 5.8 cm
on average (data from 2009, S. Kucharzyk, pers. comm.).
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Fig. 1. Distribution of peat bogs in Bieszczady NP: 1 - Lokie¢, 2 - Dzwiniacz, 3 - Tarnawa Nizna, 4 - Tarnawa Wyzna
A, 5 - Tarnawa Wyzna B, 6 - Litmirz, 7 - Sokoliki Gorskie A, 8 - Sokoliki Gorskie B, 9 — Rezerwat Wolosate, 10 —
Wolosate. Blocks: 1 x 2 km. Area within thick solid line does not belong to the National Park; area in NE part of map
(east of river San) belongs to Ukraine..

In order to examine the status and survival probability of the Black bog ant in
the Bieszczady NP all its peat bogs were investigated during late summer 2010. This survey
could be the beginning for including this species into a monitoring program.

METHOD

During the survey period 25.8-12.9.2010 ant nests were recorded at sight and by pricking
suitable nesting sites with a small shovel. The searching time per area varied from 1 till 3
hours, dependent of the size of the area. Black bog ants are less easily to find than the other
species of the genus Formica L., because only a small part of a colony forage above ground in
search for prey. A great deal of the food is found under the soil surface, namely fungi and
honeydew of root aphids (Bonner 1914, Skwarra 1929). The weather was rather cold and rainy
during the investigation period, but this may not have influenced the chance to find nests of the
Black bog ant. Specimens of /. picea, F. lemani Bondr. and Lasius platythorax Seifert were
collected for correctness of identification in the laboratory.
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RESULTS

The Black bog ant was only found in two peat bogs (Table 1, Fig. 1, numbers 4 and 6). We
did not find this species in peat bog number 5, where the species was rather common in 1981
and 1985 (A. A. Mabelis, unpublished). Its congeneric species F. lemani was found in one bog,
while its close relative F. fusca L. was found in nearly all peat bogs. The latter species is
eurytopic: it occurs in dry as well as wet biotopes. The presence of at least one of these three
species, which all belong to the subgenus Serviformica Forel is conditional for the establishment
of the other Formica species mentioned in Table 1. Fertilized queens of these species should be
adopted by a Serviformica species for establishing a colony, because they are not able to care
for her own brood. They are temporary social parasites (Holldobler & Wilson 1990). These
Formica species occur generally in more dry biotopes, because they are dependent on aphids
which live on bushes and trees. The small peat bog number 3 (0.7 ha), which is for a great deal
overgrown by spruce trees, is occupied by the wood ant Formica polyctena Forst.: five nests
within a small open area of 0.05 ha. It implies that no suitable habitat is available for the Black
bog ant. A nest of Formica exsecta Nyl. was found in two peat bogs, which are situated about
one kilometer from each other. In 1994, this species was found in bog number 9 (A. A.
Mabelis, unpublished), but in 2010 only a nest of the Trunk ant Formica truncorum F. was
detected.

Table 1. Occurrence of ant species in peat bogs of Bieszczady National Park (SE Poland); + — present; ++ — common

Number of peat bog 1 2 3 4 5 6 7 8 9 10 | Total
Species \ Area (ha) 4,4 8,2 0,7 47 1152 ] 7.1 0,8 2 2,5 0,4
Formica picea ++ ++ 2
Formica lemani + 1
Formica fusca + + + + + + + + + 9
Formica rufa + + + + + + 6
Formica polyctena + + 2
Formica pratensis + 1
Formica truncorum 1
Formica sanguinea + 1
Formica exsecta + + 2
Lasius platythorax + ++ + + + + + 7
Lasius flavus + + + + + 5
Myrmica ruginodis + + + + + 5
Myrmica rubra + + + 3
Myrmica scabrinodis + + + 3
Total 5 5 3 5 5 6 2 3 8 6

Lasius platythorax was found in most peat bogs (70%). The species is more common in
moist biotopes than its close relative L. niger (L.) Three species of Myrmica were found, but
they are eurytopic and not dependent of peat bogs for their survival.

DISCUSSION

A single population of a . picea nest can stand unfavorable conditions to some extent,
because the whole colony can move to a better place at walking distance of the ants.
However, a group of interacting colonies will be better off, as they can cooperate and
eventually fuse as long as there is regular exchange of workers between the nests. Such
exchange will decrease the extinction risk of the queens. A fair proportion of the nests of
F. picea may be monogynous (one queen), but some colonies will adopt more queens
(Pamilo 1982). Polygyny makes it possible to disperse by fission, but also to fuse with
another colony. Dispersal over longer distances can only take place by means of flying
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queens. However, most queens will not fly very far (Mabelis & Chardon 2005). Risky
dispersal and low probability of founding a new colony may be the key factors for
the development of polygyny (Rosengren et al. 1993).

In the Bieszczady NP three clusters of peat bogs can be distinguished, based on the
distances between the bogs and the dispersal capacity of F. picea queens: in the east part (five
peat bogs), in the north (three peat bogs) and in the west (two peat bogs). Within these clusters
the exchange of flying sexuals (queens and males) is possible (Mabelis & Chardon 2005). Each
cluster forms a habitat network. The probability of F. picea to survive in this region is related
to the size and quality of habitat patches which form part of such a habitat network.

About 25 years ago (in 1985) many nests of F. picea were found in peat bog number 5,
which belongs to the largest cluster (A.A. Mabelis, unpublished). At that time the quality of
this peat bog was threatened by the presence of arable land, which was situated on a slope at
higher level. This situation may have influenced the quality of the peat bog negatively.
Especially nitrogen will affect Sphagnum vegetations (Limpens 2003) and hence the habitat
of F. picea. This arable land was enlarged and drained a few years later (Malec 2009). In
1999, the Tarnawa District, where most peat bogs are situated, was included in
the Bieszczady NP (Michalik et al. 2009). The arable land near peat bog number 5 was
abandoned at that time and restoration measures, like removing nutrients by mowing
the vegetation and cutting young trees, were applied. Nevertheless, in 2010 F. picea was not
found here anymore (Czechowski et al. 2002) . Absence or low nest density of the species in
this rather large peat bog may be due to a decline in habitat quality, because the distance to
the nearest peat bog where the species occurs (number 4) is about 500 m, which is within
reach of a flying queen. The distance between the two peat bogs, where the species was
found (numbers 4 and 6), is about 2 km, which is also not too far for a F.picea queen to fly
(Mabelis & Chardon 2005).

The probability of occurrence of peat bog species cannot be related to the size of
the reserves as given in Table 1, because only part of these areas is suitable as habitat for peat
bog species, like . picea. For example a great deal of the areas of peat bogs numbers 3, 5 and
8 are covered by forest (Fig.2). Moreover, nearly all peat bogs in the Bieszczady Mts are
covered by a dense dwarf shrub vegetation (Vaccinium uliginosum, V. vitis-idaea, V. myrtillus,
Empetrum nigrum, Calluna vulgaris) and it is proved that the cover percentage of dwarf shrubs
is negatively correlated with the cover of Sphagnum mosses (Malec 2009), which is optimal
habitat of F. picea, at least in central and western Europe. The finding of Skwarra (1929) that
Black bog ant nests were lacking in forested peat bog areas and in places where Calluna
vulgaris was dominating is in agreement with our experience. Once a nest of F. picea was
found also in a wet grassland, adjacent to peat bog number 4, but this vegetation seems at best
marginal habitat. However, Seifert (2004) suggested that in future /. picea may colonize wet
grasslands in mountain ranges more often, due to climate change. The nest density of the Black
bog ant is highest in places where the mosses Sphagnum magellanicum and S. rubellum are
dominating. On such places the ants use small pieces of Sphagnum to build their nest.
Sometimes the ants build their nest against a tussock of the moss Polytrichum, but the species
was not found in places where Polytrichum species are dominating. According to Kaschek &
Konigschulte (1982) a colony of F. picea will move to another place if Sphagnum will be
pushed aside by Polytrichum.

In one peat bog F. lemani was found. This boreo-montane species inhabits open areas,
forest glades and mountain meadows (Czechowski et al. 2002). In Poland it occurs only in
mountainous areas in the south. At lower levels it prefers wet areas, like peat bogs.

F. truncorum can be judged as a North-Palaearctic species. The species is quite common in
northern Europe, but it occurs less common in central Europe. Here it occurs in mountainous
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areas, as well as in lowlands. Its nests are generally widely dispersed and most often found in
warm habitats (Mabelis & Korczyfiska 2001). Its occurrence in a peat bog is exceptional in
western and middle Europe, but not uncommon in northern countries, like Finland (K.
Vepsildinen, pers. comm.).

The frequent occurrence of Lasius platythorax in peat bog number 2 may indicate some
disturbance in the past. The area is covered by a dense dwarf shrub vegetation in which
Empetrum nigrum and Calluna vulgaris are dominating, while the cover percentage of
Sphagnum species is very low. Despite the extensive size of this open area (ca. 8 ha) only a few
nests of other species were found. Can it be that the fire of 1925, which lasted several years,
has a long lasting effect on the flora and fauna of this peat bog?

Fig.2. Peat bog Tarnawa Wyzna B (number 5) is partly ~ Fig.3. Dominance of dwarf shrubs in peat bog Tarnawa
covered by Pinus forest. Wyzna A (number 4).

Fig.4. Wild shoots of Betula in peat bog Rezerwat Fig. 5. Heavy machines have a negative effect on the
Wolosate (number 9). soil fauna (Tarnawa Wyzna B).

In general the nest density of ants seems to be very low. This may be due to the fact that the
peat bogs of Bieszczady are densely covered by dwarf shrubs, which make potential nesting
places too shady (Fig.3). Nests of Myrmica species (M. ruginodis, M. rubra, M. scabrinodis)
were only found in a few peat bogs. However, this infrequent recording may be due to the fact
that they were more difficult to find in cold and rainy weather. These eurytopic species are
generalists. They occur commonly in peat bogs, especially M. ruginodis and M. rubra. About
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40 years ago the ant fauna of peat bog number 9 was investigated by Parapura & Pisarski
(1971). At that time they found 10 ant species (Pisarski 1971). They did not find F. picea, but
the occurrence of the fairly hygrophilic 7. /emani may indicate that the habitat quality was
better than ten years later when this bog was intensively drained by the state farm IGLOPOL.
As a result the bog ecosystem suffered from drying up (Malec 2009). Desiccation will speed up
the succession of the vegetation: bushes and trees will appear more quickly (Fig. 4).

Management

Since the peat bogs were included in the Bieszczady NP the management of these fragile
ecosystems improved. Most important for bog conservation is the maintenance of an optimal
hydrological condition. The groundwater level is regularly measured and some rewetting
measures were applied. The agricultural land in the surroundings were converted into
grassland, which will be mowed annually and not fertilized. In the past hay fields were mowed
with a scythe, but nowadays machines are used to lower the costs. Heavy machines have a
negative impact on the soft, wet organic soil (Fig. 5). As a result of soil compression
the mineralization rate will increase and more nutrients will become available. Moreover,
the natural loose peat structure of the topsoil will be destroyed, which has a negative effect on
the soil fauna. The lighter the machines the better.

Nutrients are slowly removed from the grasslands by collecting the hay. However,
nowadays the hay is not removed completely from the areas, like farmers did in the past when
they could use the hay, but stored on hay stacks on the margins of grasslands. This promotes
the development of a tall herb vegetation on the gradient between the mowed grassland and
the peat bog area and this may have a negative effect on the peat bog ecosystem. The situation
will improve if the plan to use hay as bio-fuel will be realized.

A regular removal of trees and bushes is recommended to keep the bog arcas open. Their
presence will not only have a shading effect on the herb and moss vegetation, but will also
increase evapotranspiration and consequently lowering of the ground water table. The best
option is to remove the felled wood from the bog areas. This is especially relevant in the case
of small open areas, such as in the wooded peat bog number 3

CONCLUSIONS AND RECOMMENDATIONS

The Black bog ant was found in two peat bogs, which are situated near to each other.
The local populations of these bogs may function as a source for other peat bogs in
the neighborhood, which are part of a habitat network. The survival probability of the existing
populations increased after improvement of the management of the surroundings. However,
the encroachment of shrubs and trees is still a threatening factor.

Five other peat bogs (numbers 1, 2, 3, 9 and 10) are situated too far from the occupied ones
for spontancous colonization. Re-introduction of the Black bog ant could be considered, but
first a more detailed study of the area should be carried out.

In the presented survey all ant species which we found are recorded. However, the total
number of ant species found in a peat bog cannot be used to measure its biodiversity, as many
of these species are generalists and are common in many habitat types. Only the presence of
characteristic, i.e. stenotopic species, gives an indication of the contribution of a given bog site
to the biodiversity of the region. Such data can also be used to evaluate the effect of
management on the nature quality of bog ecosystems. Therefore we recommend to include
F. picea in the monitoring program of the Bieszczady NP.
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STRESZCZENIE

[Czy mréwka Formica picea Nyl. przetrwa w Bieszczadzkim Parku Narodowym (pd.-
wsch. Polska)?]

Przeprowadzono inwentaryzacje mroéwki Formica picea na torfowiskach Bieszczadzkiego
Parku Narodowego, aby oceni¢ prawdopodobieristwo przetrwania tego gatunku w poludniowo-
wschodniej Polsce. Wyrdzniono trzy zawierajace sie¢ torfowisk obszary, ktdre sa zbyt oddalone
od siebie, by mozliwa byla ich (re)kolonizacja przez latajace krdlowe. Najwickszy obszar zawiera
pi¢¢ torfowisk, z ktdrych tylko na dwoch znaleziono F. picea. Gatunku tego nie stwierdzono na
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torfowiskach polozonych na pozostalych obszarach. Stan torfowisk =zalezy od strategii
zarzadzania. Obecnie najwickszymi zagrozeniami dla torfowisk jest ich wysychanie oraz naptyw
substancji odzywczych, co przyspiesza proces sukcesji roslinnej. Siedliska F. picea, na ktérych w
warstwie mchéw wcigz dominuja gatunki z rodzaju Sphagnum, sa w wyniku tych proceséw
porastane krzewinkami.
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