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the Syrphid fauna of the palsa bog. This paper deals with the geomorphology, vegetation, 
climate and Syrphid fauna of the investigated palsa bog. In total 33 Syrphid species have 
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versity observed on palsa bogs, stimulated by the 
various and changing micro-habitats. Palsa de-
velopment is controlled by a combination of low 
annual temperature, low depth of snow cover, 
high water level in the bog, and the insulating 
property of the peat (Seppälä 1986). The growth 
and subsequent decay of the palsas is parallelled 
by a succession of vegetation types (Wramner 
1967, Zuidhoff & Kolstrup 2005). Vegetation of 
embryo palsas is characterised by a wilted veg-
etation of sedges and dry Sphagnum mosses. In 
the young stage, that vegetation is replaced by 
species that can withstand the drier conditions, 
like Rubus chamaemorus and Betula nana. These 
species, together with Empetrum hermaphrodi-
tum, dominate the vegetation on palsas in the 
mature stage. This very particular dynamic of 
interaction between geomorphology and vegeta-
tion might give rise to a syrphid fauna as unique 

Palsa bogs (Fig. 1) are unique geomorphologi-
cal features inhabited by unique flora and fauna 
(Wramner 1967, Railton & Sparling 1973, Whit-
taker 1993, Rae et al. 1998, Koponen 2002, Hoff-
man 2002, Zuidhoff & Kolstrup 2005, Schröter 
et al. 2012). They are characterised by a mosaic 
of xerophilous peat mounds, named palsas, and 
ponds surrounded by hydrophilous Sphagnum-
Eriophorum peat. The elevation of a palsa is due 
to the development of a perennially frozen core 
of peat, ice and mineral soil (Seppälä 1986). Pal-
sa development (Fig. 2) is a decades to centuries 
long, cyclic process of growth and succeeding 
decay characterised by five developmental stages 
(Zuidhoff & Kolstrup 2005). 

In the remnant stage so called themokarst 
ponds are formed, in which the palsa will drown. 
This decay (Fig. 3) can sometimes be very rapid 
(Zuidhoff 2002) and accounts for the high biodi-
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as the palsa bog itself. 
Warming of the climate during the 20th cen-

tury in Fennoscandia is probably influencing the 
development of palsas at the southern limit of 
permafrost occurrence (Lindquist 1995, Sollid 
& Sørbel 1998). In Laivadalen, which is one of 
Sweden’s southern-most palsa bogs and the bog 
studied in the present paper, there has been a de-
crease of ca. 50 % in the surface area of palsas 
between 1960 and 1997 and no new palsas seem 
to have developed during the period (Zuidhoff 
& Kolstrup 2000). These processes could lead to 
a decrease in the species inhabiting palsa bogs. 
In this paper the syrphid fauna of the Laivadalen 
palsa bog is described. Syrphid species which 
could be potential bio-indicators of palsa bog 
quality are highlighted. 

Geomorphology
Laivadalen is a ca 2 km wide and 10 km long 
valley, located in the Vindelfjällen Nature Re-
serve, Southern Lapland at 66006’ N and 15030’ 
E (Fig. 4).

The valley has a north-south orientation and 
lies at an altitude of 600-620 m a.s.l. with major 
mountains on either side. In the west the 1078 m 
high Laiverte and in the east the massif of Am-
marnäs, with peaks rising above 1600 m a.s.l. 
During Weichselian glaciation hummocky mo-
raines and an esker were formed in Laivadalen. 
Today an extensive peat and palsa bog occurs, 
with patches of sandy, hummocky moraine pro-
truding through it. Remnants of palsas, often 
surrounding palsa lakes, are found throughout 
the bog. Only a minor part of the area still con-
tains relatively well developed palsas. This lat-

Figure 1. Laivadalen with part of the palsa bog, looking East. Clearly visible are the open and the overgrown palsa lakes with 
bordering palsa remnants. In the foreground the small stream going through the palsa bog, in the background Ammarfjället. 
Aerial photo by F.S. Zuidhoff.
Laivadalen med en del av palsamyren, sedd åt öster. De öppna och igenvuxna palsatjärnarna med intilliggande rester av 
palsar syns tydligt. I förgrunden rinner den lilla bäcken som går rakt genom området, i bakgrunden syns Ammarfjället.
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Figure 2. Cyclic development and Classification stages of palsa.
Schematisk presentation av en pals-cykel och dess stadier.

ter part is located 3 km south of lake Laivaja-
ure on the western bank of the river Laivajukke 
and measures an area of about 500 by 500 m. 
The mineral soil under the peat layer was often 
visible at the erosional edges of the palsas and 
consists of 70-80% silt. The peat layer of the 
palsa bog is 50 to 265 cm thick, with an aver-
age of 160 cm. The minimum age of 8150 ± 85 
BP for the start of peat growth is in accordance 
with an early Holocene age (i.e. the end of the 
last ice-age). The palsas found here were form-
ing palsa complexes, which consist of several 
dome-shaped palsas, each with a length of about 
20-30 m, a width of 10-20 m and a height of 
1-1.5 m. The most recent palsas were probably 
formed during the Little Ice Age in the cold pe-
riod around 1860-1890.

Vegetation
Along the slopes of the valley the main vegeta-
tion type is birch forest-heath with mosses and 
the tree-line is between 670 and 720 m a.s.l. The 
forest is of the open, flower rich type with Aco-
nitum lycoctonum, Caltha palustris, Trollius eu-

ropeus, Ranunculus spp., Potentilla spp., Viola 
biflora, Cornus suecica, Angelica archangelica, 
and Taraxacum spp. Above the treeline a heath 
type with Betula nana, dwarfed Salix spp. and 
Juniperus communis dominates.

In spite of its altitude, the valley floor has only 
little birch forest (Fig. 1). Along small streams 
leading through the mire Salix spp. shrub, with 
Caltha palustris and Viola biflora, are present, 
and on dryer parts Betula nana scrub with Ru-
bus chamaemorus. On the hummocky moraines 
and the esker the vegetation is sparse, with 
Betula nana, Eriophorum hermaphroditum and 
lichens. In the western part of the valley there 
is some Birch-forest, which is confined to the 
east facing slopes of the moraines. Within the 
palsa bog the vegetation is related to surface 
elevation, hydrology and drainage. During the 
development of a palsa the vegetation changes 
from one dominated by Eriophorum angustifo-
lium, Carex spp., Spagnum fuscum, and Polyt-
richum strictum in the mire to drier vegetation 
with Betula nana, Empetrum hermaphroditum, 
Rubus chamaemorus, Vaccinium uliginosum, 
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and lichens on the palsa and more Vaccinium 
spp. colonizing on degrading palsas (Zuidhoff 
& Kolstrup 2005). The scientific names of the 
plant species are after Mossberg et al. (1995).

Climate
The air and ground temperatures are shown in 
Table 1. The thawed layer depth on three palsas 
(August 1996 and July 1997) measured between 
27-55 cm, with an average of, respectively, 41, 
43 and 51 cm.

Figure 3. Palsa decay in Laivadalen. – a) degrading palsa (July 1996), – b) the same palsa (June 2001) in the remnant 
stage. Note the group of birch trees and the amount of water in front of the palsa. In the background mount Linetjåkke (1006 
m a.s.l.). The white pole on the palsa indicates one meter height. Photos by J. van Steenis. 
En pals som kollapsar i Laivadalen. – a) en pals som börjar brytas ner (juli 1996), – b) resterna av samma pals i juni 2001.  
Träden i bakrunden samt berget Linetjåkke (1006 m) utgör referenspunkter. Notera mängden vatten framför palsen efter 
nedbrytningen. Den vita stolpen är en meter hög.

a

b
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The snow cover, measured from mid-Octo-
ber till late April, had a maximum of 51 cm. In 
March 1998 the snow cover on the whole palsa 
bog was between 22-125 cm (mean 59 cm) on 
the bog and between 0-97 cm (mean 24) on the 
palsa. The soil temperature at 5 cm depth on the 
palsa showed large variations compared to the 

soil temperatures at the same depth in the bog 
(Zuidhoff 2002), indicating that the snow cover 
on the palsa was very shallow all winter.

The distribution of palsa bogs is restricted 
to areas with low mean annual (< 500 mm) and 
winter (< 250 mm) precipitation and low mean 
annual temperature (< - 30C) (Luoto et al. 2004). 

Table 2. Collecting effort and the number of species and 
specimens collected during the field periods.
Insamlingsinsatsens storlek och tid samt antalet arter och 
individer som påträffades vid insamlingstillfällena.
			   Days with-	 No of	 No of
Year	 Date	 Field days	 out collecting	 species	 specimens
1996	 21-29 July	 2	 4	 9	 9
1997	 3-21 July	 8	 4	 20	 81
1998	 14-17 Aug.	 1	 3	 0	 0
2000	 1-4 Sept.	 1	 3	 1	 1
2001	 25-28 June	 4	 0	 19	 90

Table 1. Air and ground temperatures in the palsa bog. Air 
temperetaure is from a nearby climate station (Hemavan) 
and ground temperature is measured in the bog during 
1997-2000.
Luft och marktemperaturer i palsamyren. Lufttemp är mätt 
på Hemavans väderstation, marktemperaturen mättes i 
palsamyren 1997-2000.
Annual mean	 Mean summer	 Max	 Min

Air temperature, °C
1961-1990	 -1.9	 9.6	 -	 -
1997-1998	 -0.9	 9.2	 21	 -35.2
1998-1999	 -1.2	 8.9	 22.03	 -37.1
1999-2000	 -0.2	 9.1	 24	 -38.2
Ground temperature in palsa, °C
10 cm	 -0.4	 -	 12.08	 -20.4
50cm	 -1.04	 -	 01.07	 -9.1
125 cm	 -0.90	 -	 -0.1	 -3.4

Figure 4. Location of the palsa bog within Laivadalen and Sweden.
Den studerade palsmyrens läge i Laivadalen intill Ammarnäsfjället.
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The palsa bog in Laivadalen is at the boundary 
of palsa existence as the mean annual tempera-
ture is -0.80C, winter precipitation 343 mm and 
the mean annual precipitation 737 mm.

Material and methods
The syrphid fauna was surveyed by hand net-
ting, in the years 1996-1998 and 2000-2001 
(Table 2). In 1997 and 1998, 10 days were spent 
collecting Syrphidae in Laivadalen outside the 
palsa bog.

Over a total of 30 field days, 181 specimens, 
belonging to 32 species were collected. On 14 
days the weather was too cold and no Syrphi-
dae were collected. In the years 1997 and 1998 
larval traps were used. These traps consisted of 
2 litre boxes filled with mashed, decaying, po-
tatoes and carrots. The boxes were filled with 
water and partly submerged in the peat in order 
to attract females to lay eggs. Some effort was 
made to follow females which showed egg lay-
ing behaviour and to find larvae. The eggs and 
larvae which were found were brought home in 
order to rear them, which unfortunately failed. 
No larvae were obtained by the larval traps.

The species’ distribution habitat preferences 
in Fennoscandia is based on Bartsch et al. (2009 
a & b) and distribution in Europe is from Speight 
(2011). The environmental stratification used for 
categorising distribution zones in Fennoscandia 
and Europe is according to Metzger et al. (2005) 
and Metzger et al. (2012). The delimitation of 
the Alpine north corresponds with the area of 
occurrence of palsa bogs in Fennoscandia (cf 
Seppälä 1986, Sollid & Kristiansen 1983). Dis-
tribution of the species in Laivadalen is based on 
the observations of the authors.

Results and Discussion
The species caught in the palsa bog in Laivadalen 
are listed in Table 3, which also indicates their 
distribution and habitat preferences. In total 33 
syrphid species were collected, of which 11 be-
long to the tribe Eristalinae and 22 species to 
the Syrphinae. Among Eristalinae, three spe-
cies (Cheilosia spp.) have phytophagous larvae 
while the others (Eristalis (1), Helophilus (3), 
Sericomyia (3), and Chrysosyrphus (1)) have 
aquatic larvae. The species of the tribe Syrphi-
nae are predacious, mostly on aphids.

Platycheirus was the most abundant genus 
in Laivadalen, in regard to both species (16 out 
of 33) and specimens (53 out of 182) collected. 
The larvae of this genus are mostly aphid preda-
tors on different low and tall herbs, or among 
leaf litter (Goeldlin de Tiefenau 1974, Rotheray 
& Gilbert 1989, Maibach & Goeldlin de Tiefe-
nau 1991). The adult habitats are open wetlands 
or other wetland types within forested areas. 
Adults are most abundant either early in the 
morning, on clouded days or in rainy but warm 
weather. The genus mainly have a Boreo-Al-
pine distribution. Several groups are recognized 
within this genus (Vockeroth 1990). The mono-
phyletic origin of these groups has not been 
tested, but biological preferences within each 
group correspond well with each other (Dušek 
& Láska 1970, van der Goot & Grabandt 1970, 
Nielsen 1972, Leereveld 1982, van der Linden 
1986, Speight & Goeldlin de Tiefenau 1990). In 
Sweden only 5 groups (albimanus, ambiguus, 
clypeatus, manicatus and peltatus) are present, 
of which all except the ambiguus group are rep-
resented in Laivadalen. The preferences of the 
species of each group may be summarised as 
follows:

- albimanus group: species preferring forest 
or scrub and foraging on different high and low 
herbs in open places; always close to forest edg-
es. Taking nectar and pollen from Typha spp., 
Ericaceae, Salix spp., etc. Larvae are found on 
low and high herbs and trees (Rojo & Marcos-
Carcía (1998) and Láska & Starý (1980)).

- clypeatus group: species typical of wetland, 
found along brooks, in fens and moors in both 
open and forested areas; adults mainly feeding 
on Cyperaceae, grasses and Plantago spp. The 
larvae are found on Carex rostrata (Maibach & 
Goeldlin de Tiefenau 1991) and different low 
herbs (Rotheray & Dobson 1987).

- manicatus group: species preferring drier 
parts of wetlands, open meadows with scrub, 
and forest edges. Adults feed on different low 
herbs. Larvae are found on trees (Láska & Starý 
1980).

- peltatus group: found in open places like 
meadows and forest edges, but also in herb-rich 
wet forest; adults feeding on low herbs like Ge-
ranium spp., Geum spp., and also Cyperaceae.
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Potential bio-indicator species
The following nine species are selected from the 
Laivadalen list as possible bio-indicator species 
for palsa bogs, based on the authors’ observa-
tions and the available literature on syrphid fau-
nistics (Bartsch et al. 2009 a & b, Haarto 1995, 
Haarto & Kerppola 2007, Hippa et al. 1981, 
Nielsen 1972, 1981, 1997, 1998, 1999, Speight 
2011, and van Steenis 1998). 

The criteria used for the inclusion of a species 
as a bio-indicator (i.e. a species highly depend-
ing on palsa bogs for its survival) were: distri-
bution data from Fennoscandinavia show that 
the species mainly occur within Alpine north; 
known adult and larval habitat preferences and 
food source.

For each of the selected species the known 
habitat preferences are given, followed by ob-
servations made in the palsa bog in Laivadalen 
and ending with a short discussion of its value 
as a bio-indicator species for palsa bogs as natu-
ral phenomena in boreal landscapes in Alpine 
north. 

Chrysosyrphus nasutus (Zetterstedt, 1838). 
A rare species with scattered records. In Nor-
way restricted to the Alpine north. In Sweden 
and Finland also known from the boreal zone. 
Found on aapa mires in open birch-pine (Pinus 
sylvestris) forests and on palsa bogs. In these 
wetlands the species can be very abundant on 
Rubus chamaemorus. Other flowers visited are 
Dryas octopetala, Rhododendron tomentosum. 
The flight period is from late June until late July.

Laivadalen: Very abundant on the palsas and 
frequently seen visiting Rubus chamaemorus 
(from June 15 until July 18). Outside the palsa 
bog within the birch forest seen visiting Cornus 
suecica. One female was observed while laying 
several eggs in moss cushions close to the water 
surface along a degrading palsa. The remnant 
was about 1 meter high with bare peat, and a 
palsa pond of about 10 m2. The eggs were lain 
in singletons, with a total of more than 10 eggs 
being laid, on a surface of about 8 cm2. Most 
likely the female would have laid more eggs 
if it was not disturbed by the observer. Efforts 
were made to rear the larvae but this was in vain. 
The species was also found in other bogs and 
mires within the Birch forest zone. It probably 
depend on open bog areas with abundant Rubus 

chamaemorus or other white flowering plants 
like Rhododendron tomentosum. The larva 
seems to be aquatic, and dependent on debris in 
the litter zone. This species is a bio-indicator for 
different bogs and mires in the boreal and Alpine 
north zone but not exclusively for palsa bogs.

Eristalis gomojunovae Violovitsh, 1977. A 
very rare and local species which can be abun-
dant in some years. It is a northern species, pre-
viously not found below 68° N. The preferred 
environments are freshwater wetlands, boggy 
margins of lakes and along drainage ditches in 
open boreal Pinus sylvestris forest and tundra, 
and palsa bogs. The adults usually rest on mud 
at the edge of pools and ditches and flies rapidly 
to and fro close to the water surface. It usually 
visit Caltha palustris, Ranunculus spp., Salix 
spp. The flight period is from mid June until 
mid July. 

Laivadalen: Found on the palsa bog in great 
numbers (50 males, 2 females) and in one year 
(2001) only. Males were seen flying over bare 
peat close to the palsa ponds and settling on the 
peat, watching out for females and chasing other 
males away. Only two females were observed, 
flying close to the water’s edge. The palsa bog 
seems to be a very suitable habitat for this spe-
cies: peat ground warms up for mate seeking 
and Rubus chamaemorus is the food source. 
The peat along the palsa ponds tends to warm up 
more easily as the dark peat accumulates heat, 
which in turn probably is beneficial to the de-
velopment of the larvae. This species should be 
regarded as a bio-indicator species of palsa bogs 
in Fennoscandia. Although it is found in culti-
vated areas in Finnmark (Norway), the natural 
habitat is probably palsa bogs as its larvae are 
most likely depending on open, shallow and nu-
trient rich waters which warm up easily during 
summer.

Helophilus lapponicus Wahlberg, 1844. A 
widespread but uncommon species, found in the 
Alpine north and the northern boreal zone. Its’ 
main habitats are wetlands in forests and open 
ground like aapa mires without open water in 
forested regions of Finland; boreal Picea/Pinus/
Betula forest; arctic wetlands like ponds and 
ditches in farmland; palsa mires. It visits flow-
ers of Achillea spp., Allium sibiricum, Caltha 
palustris, Matricaria spp., Ranunculus spp., 
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Rubus chamaemorus, R. idaeus, and Sorbus 
aucuparia and flies from mid June to late July 
(early September). 

Laivadalen: Only one male was collected on 
June 26 2001. The palsa bog is certainly a breed-
ing habitat of this species. It is, however, most 
likely not the only habitat it depends on and 
therefore the species is not a strong bio-indicator 
for palsa bogs.

Platycheirus groenlandicus Curran, 1927. A 
rare but widespread species in the Alpine north. 
Found in bogs and mires within sub-alpine 
Betula forest and dwarf Betula/Salix scrub and 
open areas in taiga and palsa bogs. It is seen fly-
ing low among dwarf shrubs and other ground 
vegetation, and visits flowers even in cold and 
cloudy weather. It visits Ranunculus spp., Salix 
spp., Sedum spp., Rhodiola rosea. The flight pe-
riod is from late June until mid August.

Laivadalen: A few specimens were found 
in the palsa bog, visiting Rubus chamaemorus 
flowers edging shrub Betula spp., in shaded con-
ditions. Outside the palsa bog it has been caught 
on Carex mires within birch forest, visiting Car-
ex spp. and Caltha palustris. This species be-
longs to the manicatus group and palsa bogs are 
not the only mire type of the Alpine north pre-
ferred by this species. Palsa bogs are, however, 
a good habitat for this species in Fennoscandia, 
due to the combination of an abundance of the 
nutrient rich foodplant Rubus chamaemorus 
(probably not only for the adult but also for 
aphids on which the larvae can feed), plus the 
low Betula nana and higher Betula spp. and Sa-
lix spp. shrubs for shelter. P. groenlandicus is 
most likely not a very strong bio-indicator spe-
cies for palsa bogs.

Platycheirus hyperboreus (Staeger, 1845). 
A rare species of the Alpine north, where it is 
found in subalpine birch forest close to streams 
and brooks. Most often in or near Carex mires 
within birch and pine forest. It visits flowers of 
Ranunculus spp., Carex spp and flies from late 
June to late July. 

Laivadalen: It was also collected from out-
side the palsa bog in a Carex mire in open, al-
pine meadow habitat. Seen visiting Parnassia 
palustris and Carex spp. As this species belongs 
to the clypeatus group its main habitat is bogs 
and mires. Palsa bogs is an important habitat for 

Platycheirus species of this group, as the natu-
ral cycle of palsa development leads to a suc-
cession in which favourable microhabitats from 
open water to dense Carex mires and dry palsa 
mounds (which compared to the surroundings 
are colder in winter and warmer in summer) 
are formed. This species could be a good bio-
indicator species for Swedish palsa bogs even 
if it is also found abundantly on open tundra in 
Norway (pers com T. Nielsen).

Platycheirus kittilaensis Dusek & Láska, 
1982 is an uncommon species in the Alpine 
north and the northern Boreal zone. It prefers 
open, subalpine birch forest close to streams 
and brooks, or subarctic Betula forest. It is also 
found in dwarf scrub (Salix) tundra and western 
taiga forest. The flowers visited are Geranium 
sylvaticum, Caltha palustris, Potentilla erecta. 
In other palsa bogs found on Ranunculus spp. 
and Rubus chamaemorus. Also known from out-
side palsa bogs, visiting Viola biflora (own ob-
servations). Flight period: late June to late July.

Laivadalen: This is a species of the manicatus 
group and only collected once in the palsa bog. 
Some records are from open taiga forests and 
tundra, which corresponds with the preferences 
of other species of the manicatus group. More 
data are needed before its potential as a bio-in-
dicator species of palsa bogs can be determined.

Platycheirus subordinatus Becker, 1915 is a 
rather common and widespread species in the 
Alpine north. It prefers open ground and dwarf 
Betula/Salix scrub in alpine tundra where it has 
been seen visiting Rubus chamaemorus, Caltha 
palustris, and Viola biflora (own observations). 
It flies low through dwarf scrub and ground 
vegetation and rests in the sun on the foliage 
of broad-leaved plants (e.g. Alchemilla). It visit 
flowers of Cerastium alpinum, Parnassia palus-
tris, Potentilla crantzii, Ranunculus spp., Salix 
spp. Flight period: late June to early August. 

Laivadalen: Only collected once. Other 
Swedish records are from outside palsa bogs. 
This preference demonstrates its manicatus 
group affinities and shows that its habitat com-
prises a wider range of open areas than P. groen-
landicus. Like this species P. subordinatus is 
probably not a very strong bio-indicator species 
for palsa bogs.
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Platycheirus varipes Curran, 1923. A rare 
and local species in the Alpine north. Found in 
boreal/sub-arctic Betula forest and cultivated 
tundra meadow within pine forest. It vists flow-
ers of Ranunculus spp. and flies between late 
June and early August.

Laivadalen: This species belongs to the mani-
catus group and, despite the occurrence in the 
palsa bog in Laivadalen, not restricted to palsa 
bogs. It is therefore not a strong bio-indicator 
species.

Sericomyia jakutica (Stackelberg, 1927) is a 
very rare species in the Alpine north. It is found 
in palsa bogs or aapa mires in tundra and in 
open, humid coniferous forest. The flight period 
is from late June to late July.

Laivadalen: It was very abundant on the palsa 
bog in 1997 and 2001, with more than 15 males 
and 30 females seen in total. Like all the other 
species of this genus it is restricted to bogs and 
mires. The males were seen flying low over the 
palsas and along the margins of the palsa ponds, 
or settling on bare peat. Females were seen fly-
ing around palsa ponds and over wet, bare peat at 
the edge of the ponds, probably seeking suitable 
places for egg laying. It seems to have the same 
demands as Eristalis gomojunovae and Serico-
myia arctica, but reports on its habitat are very 
limited. In fact, the present habitat data could 
well be the first in its kind. One Sericomyia larva 
was found in the peat layer of a recent decayed 
palsa, rich in decomposing, fresh organic mat-
ter. Unfortunately the larva died and decayed, 
so it is not clear which species it belonged to. 
As S. jakutica is the most abundant Sericomyia 
in the palsa bog it could well have belonged to 
this species. Based on the records of adults S. 
jakutica is probably a strong palsa bio-indicator.

Boreal species reported from palsa bogs for 
the first time
During the Laivadalen study, Platycheirus an-
gustatus (Zetterstedt, 1843) and Platycheirus 
perpallidus Verrall, 1901 were caught, with one 
female each. This were the first records of these 
species in the Alpine north of Sweden. Also in 
Norway both species were recently reported 
from the Alpine north for the first time, in a tun-
dra bog within the western taiga forest (Nielsen 
1998). This could be due to climate change, or 

simply that these species are rare at the northern 
limit of their occurrence and have been over-
looked in the past. 

Acknowledgments
We wish to thank the Entomological Societies in 
Uppland and Stockholm for financial support. The 
county administrative board in Västerbottens län is 
acknowledged for permission to collect Syrphidae in 
Vindelfjällens nature reserve. We also thank Martin 
Speight (Dublin) for valuable comments and check-
ing the English; Tore R. Nielsen (Sandnes) for check-
ing the identity of some of the species and for valu-
able comments.

References
Bartsch, H., Binkiewicz, E., Rådén, A. & Nasibov, E. 

2009 a. Nationalnyckeln till Sveriges flora och fau-
na. Tvåvingar: Blomflugor: Syrphinae. Diptera: Syr-
phidae: Syrphinae. – Artdatabanken, SLU, Uppsala.

Bartsch, H., Binkiewicz, E., Klintbjer, A., Rådén, A. & 
Nasibov, E. 2009 b. Nationalnyckeln till Sveriges 
flora och fauna. Tvåvingar: Blomflugor: Eristalinae 
& Microdontinae. Diptera: Syrphidae: Eristalinae & 
Microdontinae. – Artdatabanken, SLU, Uppsala.

Dušek, J. & Láska, P. 1970. Platycheirus ovalis Becker, a 
redescription of the male and first description of the 
female (Diptera, Syrphidae). – Acta entomologica 
bohemoslovaca 67: 192-197.

Goeldlin de Tiefenau, P. 1974. Contribution a l’étude 
systématique et écologique des Syrphidae (Dipt.) de 
la Suisse occidentale. – Mitt. Schweiz. Ent. Ges. 47: 
1-252

van der Goot, V.S. & Grabandt, R.A. 1970. Some spe-
cies of the genera Melanostoma, Platycheirus and 
Pyrophaena (Diptera, Syrphidae) and their relation 
to flowers. – Entom. Ber. 30: 135-143.

Haarto, A. 1995. Five species of flies (Diptera) new to 
Finland, with notes on additional rare species. – En-
tomologica Fennica 6: 5-6.

Haarto, A. & Kerppola, S. 2007. Suomen Kukkakärpäset 
ja lähialueiden lajeja. Finnish hoverflies and some 
species in adjacent countries. – Keuruu.

Hippa, H., Koponen, S. & Osmonen, O. 1981. Flower 
visitors to the cloudberry (Rubus chamaemorus L.) 
in northern Fennoscandia. – Rep. Kevo Subarctic 
Res. Stat. 17: 44-54.

Hoffmann, J. 2002. [Habitat preferences of spiders (Ara-
neae) in palsa mires in central Iceland and north-
western Finland]. – Dissertation. Universität Bre-
men. 247 p. [in German]

Koponen, S. 2002. Ground-living Spiders in bogs in 
Northern Europe. – The Journal of Arachnology 30: 
262-267.

Láska, P. & Starý, P. 1980. Prey records of aphidopha-
gous syrphid flies from Czechoslovakia (Diptera, 
Syrphidae). – Acta entomologica bohemoslovaca 
77: 228-235.



191

Ent. Tidskr. 134 (2013) Hoverflies of a palsa bog

Leereveld, H. 1982. Anthecological relatios between re-
putedly anemophilous flowers and Syrphid flies. III. 
Worldwide survey of crop and intestine contents of 
certain anthophilous Syrphid flies. – Tijdschr. Ent. 
125 (2): 25-35.

van der Linden, J. 1986. Het voorkomen van het genus 
Platycheirus (Diptera, Syrphidae) in Nederland. – 
Nieuwsbrief EIS Nederland 17: 3-22.

Lindquist, S. 1995. Palsar som klimatindikatorer. – 
Svensk Geografisk Årsbok 71: 91-95.

Luoto, M., Fronzek, S. & Zuidhoff, F. S. 2004. Spa-
tial modelling of palsa mires in relation to climate 
in northern Europe. – Earth Surface Processes and 
Landforms 29: 1373-1387.

Maibach, A. & Goeldlin de Tiefenau, P. 1991. Platychei-
rus perpallidus Verrall (Diptera, Syrphidae nouveau 
pour la faune de Suisse: morphologie des stades im-
matures et description du cycle de development. – 
Bull. Soc. Vaud. Sc. Nat. 80(3): 341-356.

Metzger, M.J., Bunce, R.G.H., Jongman, R.H.G., Müch-
er, C.A. & Watkins, J.W. 2005. A climatic stratifica-
tion of the environment of Europe. – Global Ecology 
and Biogeography 14: 549-563.

Metzger, M.J., Shkaruba, A.D., Jongman, R.H.G. & 
Bunce, R.G.H. 2012. Descriptions of the European 
Environmental Zones and Strata. – Wageningen Al-
terra, Alterra Report 2281.

Mossberg, B., Stenberg, L. & Ericsson, S. 1995. Den 
Nordiska floran. – Wahlström & Widstrand.

Nielsen, T.R. 1972. Platycheirus monticolus nov. sp., 
a Northern Species Confused with P. discimanus 
Loew (Dipt., Syrphidae). – Norsk Ent. Tidsskr. 19: 
91-98

Nielsen, T.R. 1981. Studies on Platycheirus Lepeletier & 
Serville: P. complicatus Becker, P. latimanus (Wahl-
berg) and P. boreomontanus nom. Nov. (Diptera: 
Syrphidae). – Ent. Scand. 12: 99-102.

Nielsen, T.R. 1997. The Hoverly genera Anasimyia 
Schiner, Helophilus Meigen, Parhelophilus Girsch-
ner and Sericomyia Meigen in Norway (Diptera, 
Syrphidae). – Fauna norv. Ser. B 44: 107-122.

Nielsen, T.R. 1998. Hoverflies (Dipt., Syrphidae) in the 
arctic Pasvik valley, Norway. – Fauna norv. Ser. B 
45: 83-92.

Nielsen, T.R. 1999. Check-list and distribution maps of 
Norwegian Hoverflies, with description of Platy-
cheirus laskai nov. sp. (Diptera, Syrphidae). – NINA 
Fagrapport 035: 1-99.

Railton, J.B. & Sparling, J.H. 1973. Preliminary studies 
on the ecology of palsa mounds in northern Ontario. 
– Canadian Journal of Botany 51: 1037-1044.

Rae, R., Francis, I., Strann, K.-B. & Nilsen, S. 1998. 
The breeding habitat of Broad-billed Sandpipers 
Limicola falcinellus in northern Norway, with notes 
on breeding ecology and biometrics. – Wader Study 
Group Bull. 85: 51-54.

Rojo, S. & Marcos-Carcía, M-A. 1998. Catálogo de los 
sírfidos (Diptera Syrphidae) afidófagos (Homoptera 
Aphididae) presentes en cultivos y plantas herbáceas 
de Espana y Portugal. – Boll. Zool. agr. Bachic. Ser 
II 30(1): 39-54.

Rotheray, G.E. & Dobson, J. 1987. Aphidophagy and the 
larval and pupal stages of the Syrphid Platycheirus 
fulviventris (Macquart). – Entomologist’s Gazette 
38: 245-251.

Rotheray, G.E. & Gilbert, F.S. 1989. The phylogeny and 
systematics of European predacious Syrphidae (Dip-
tera) based on larval and puparial stages. – Zoologi-
cal Journal of the Linnean Society 95: 29-70.

Schröter, A., Schneider, T., Schneider, E., Karjalainen, 
S. & Hämäläinen, M. 2012. Observations on adult 
Somatochlora sahlbergi - a species at risk due to 
regional climate change? (Odonata: Corduliidae). – 
Libellula 31 (1/2): 41-60.

Seppälä, M. 1986. The origin of palsas. – Geografiska 
Annaler 68A (3): 141-147.

Sollid, J.L. & Kristiansen, K. 1983. Hedmark fylcke. 
Kvartærgeologi og geomorfologi. Beskrivelse till 
kart 1:250.000. – Geografisk institutt, Universitet i 
Oslo. Rapport T-543 Miljøverndepartementet.

Sollid, J.L. & Sørbel, L. 1998. Palsa bogs as a climate 
indicator. Examples from Dovrefjell, Southern Nor-
way. – Ambio 27: 287-291.

Speight, M.C.D. & Goeldlin de Tiefenau, P. 1990. Keys 
to distinguish Platycheirus angustipes, P. europeus, 
P. occultus and P. ramsarensis (Dipt., Syrphidae) 
from other clypeatus group species known in Eu-
rope. – Dipterists Digest 5: 5-18.

Speight, M.C.D. 2011. Species accounts of European 
Syrphidae (Diptera), Glasgow 2011. – Syrph the 
Net, the database of European Syrphidae, vol. 65, 
285 p., Syrph the Net publications, Dublin.

van Steenis, J. 1998. Some rare hoverflies in Sweden 
(Diptera: Syrphidae). – Ent. Tidskr. 119: 83-88.

Vockeroth, J.R. 1990. Revision of the Nearctic species of 
Platycheirus (Diptera, Syrphidae). – Can. Ent. 122: 
659-766.

Wramner, P. 1967. Studier av palsmyrar i Laivadalen, 
Lappland. – Teknik och Natur, Festskrift tillägnad 
professor Gunnar Beskow, Meddelande från Göte-
borgs Universitets Geografiska Institution 86: 435-
449.

Whittaker, R.J. 1993. Plant population patterns in a gla-
cier foreland succession: pioneer herbs and later-
colonizing shrubs. – Ecography 16: 117-136.

Zuidhoff, F.S. 2002. Recent decay of a single palsa in re-
lation to weather conditions between 1996 and 2000 
in Laivadalen, Northen Sweden. – Geografiska An-
naler 84 A (2): 103-111.

Zuidhoff, F.S. & Kolstrup, E. 2000. Changes in Palsa 
Distribution in Relation to Climate Change in 
Laivadalen, Northern Sweden, Especially 1960-
1997. – Permafrost and Periglacial Processes 11: 
55-69.

Zuidhoff, F.S. & Kolstrup, E. 2005. Palsa Development 
and Associated Vegetation in Northern Sweden. – 
Arctic, Antarctic and Alpine Research 37 (1): 49-60.



192

Ent. Tidskr. 134 (2013)Jeroen van Steenis & Frieda S. Zuidhoff

Svensk sammanfattning
Palsar kan bildas på myrar i riktigt kalla kli-
matlägen. En pals består av en meterhög kulle 
som växer till på grund av att en islins bildas 
och växer till i torven. En pals finns vanligtvis i 
10-100 år, eftersom den efter en tid kollapsar då 
islinsen smälter pga att kullen värms. Det blir 
ett cykliskt förlopp (se Fig. 1 & 3), vilket gör att 
man på palsmyrar finns oftast finner många pal-
sar i olika stadier av cykeln. På palsmyren finns 
på grund av detta en speciell flora och fauna. I 
denna studie har blomflugefaunan på en palsmyr 
i Laivadalen i Ammarnäsfjällen studerats under 
åren 1996-2001. Målet var att dokumentera fau-
nan och se om det fanns speciella arter för denna 
typ av myrar.

Totalt hittades 182 blomflugor av 33 arter. 
Platycheirus var det vanligaste släktet, både vad 
gäller antalet arter (16 stycken) och individer 

(53). Detta släktes arter har larver som är blad-
luspredatorer. Många av de andra arterna som 
hittades har larver som lever i vatten.

Nio arter bedömdes, baserat på fynden i den-
na studie och på vad som står i litteraturen, vara 
typiska för palsamyrar. Av dessa var Chrysosyr-
phus nasutus den art som hittades mest frekvent 
på myren. Eristalis gomojunovae, Helophilus 
lapponicus, Platycheirus groenlandicus, Platy-
cheirus hyperboreus, Platycheirus kittilaensis, 
Platycheirus subordinatus, Platycheirus varius 
och Sericomyia jakutica var andra typiska arter. 
Även om de är typiska för palsmyrar så lever 
ingen art uteslutande på denna myrtyp.

Två arter Platycheirus angustatus och Platy-
cheirus peripallidus hittades i denna studie för 
första gången i den alpina delen av Sverige. De 
har nyligen också rapporterats som nya för al-
pina Norge.
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