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Abstract. Semiaquatic fly (Diptera, Nematocera: TipuloideaycRopteridae, Psychodidae, Dixidae, Thaumaleidae,
Pachyneuridae) fauna of 36 northern boreal wetlavedsstudied. The studied sites differed in thebitat characteristics and
geographical location. Both Malaise traps and sweefting during one field season were used to cbl@matocerans.
Number of species per site ranged from 6 to 56,iandrefaction-standardised samples from 2.7 t&.2Vhe studied sites
were classified by Cluster analysis, and differsnicethe assemblage structure were assessed by NE#PBNnd Indicator
Species Analysis. North — south gradient, troptétus, influence of groundwater and presence —rnalesef flowing water
were probably the most important environmentalalads influencing the nematoceran community strectlich aapa mires
situated in the southern subzone were charactetigebimodal peak of abundance of adult flies (Jukegust) and the
highest number of species was found in August. Goimip material from all sites, the number of indivals was highest in
August and the number of species in July. Thremefli@as new for Finland and several rare, insudfitiy known and
possibly threatened species were found. Mal®iofanomyia moniliformisDoane (Limoniidae) is redescribed and female
vaginal apodeme d?aradelphomyia nigringLackschewitz) (Limoniidae) is illustrated.

Key words: Lapland, aapa mires, palsa mires, Conservatioasateimoniidae, Tipuliidae, Pediciidae, Cylindrotidae,
Ptychopteridae, Psychodidae, Dixidae, Thaumaleitasghyneuridae, species richness, community stejcfaunistics,
phenology, collecting.

Soiden, lahteiden, latvapurojen ja tunturikosteikkgen saaskilajisto (Diptera, Nematocera) Suomen pobjs-
boreaalisella kasvillisuusvydhykkeella

Lyhennelm& Semiakvaattista saéskilajistoa (Diptera, Nema#cdipuloidea, Ptychopteridae, Psychodidae, Dixida
Thaumaleidae, Pachyneuridae) tutkittin 36 pohjmseaalisella kosteikolla. Tutkitut kohteet erosieinympaéristdiltaan ja
maantieteellisiltd sijainneiltaan. Sek& Malaiseghyksid ettd kenttdhaavintaa kéaytettin séaskienddmiseen yhden
maastokauden aikana. Lajimaara kohteiden valilléateh kuudesta 56:een ja rarefaktiolla standaidigi@sa naytteissa
lajimaara vaihteli valilla 2.7 ja 27.5. Tutkimuskelden luokitteluun kaytettiin Cluster-analyysia [ajistollisia eroja
luokiteltujen ryhmien valilla arvioitin MRPP-testi ja Indikaattorilajianalyysin perusteella. Pohjeis etela gradientti,
ravinteisuusluokka, pohjaveden vaikutus ja virtaavaden esiintyminen tai poissaolo olivat todenngdgti keskeisimmat
saaskien yhteisorakenteeseen vaikuttavat tekijatavireisilla aapasoilla, jotka sijaitsivat Pera-ftdm
kasvillisuusvyohykkeelld, saaskien esiintymisensaus oli kaksihuippuinen (kesa- ja elokuu), lajiraaéli suurimmillaan
elokuussa. Yhdistetyn aineiston perusteella sagskisilomaéara oli suurimmillaan elokuussa ja lajmé@ heindkuussa.
Kolme vaaksiaista oli Suomelle uusia, sekd usedtavihaisia, puutteellisesti tunnettuja ja mahdeBis uhanalaisia lajeja
[6ydettiin. Lajin Dicranomyia moniliformidDoane (Limoniidae) koiras on kuvattu uudelleetajan Paradelphomyia nigrina
(Lackschewitz) (Limoniidae) naaraan vaginaalineadsgemi on piirretty.

Avainsanat: Lappi, aapasuot, palsasuot, luonnonsuojelualue@notiidae, Tipulidae, Pediciidae, Cylindrotomidae,
Ptychopteridae, Psychodidae, Dixidae, ThaumaleidReshyneuridae, lajimaéra, yhteisorakenne, faikkati fenologia,
kerdysmenetelmat.
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Contents 1. Introduction

Abstract Semiaquatic flies have been denoted to certain
nematoceran (Diptera) families, in which

1. Introduction .. . . . .
majority of the species dwell in moist or semi-

2. Material and methods terrestrial environments (Salmela 2004, 2006,
2.1. Study area and study sites Salmelaet al 2007). Craneflies (Limoniidae,
2.2. Collecting of the insect material Pediciidae, Tipulidae, Cylindrotomidae),

2.3. Description of the study sites

24 Statistical methods phantom craneflies (Ptychopteridae), moth flies

(Psychodidae), meniscus midges (Dixidae) and

3. Results trickle midges (Thaumaleidae) occur in a vast
3.1. Diversity of the flies, Malaise trapping vsveep  array of biotopes in the boreal region, from
- ”Pe;?t’;?ﬁ;r;qt“hi”(t:gg‘:ni?l‘gd;rr‘;;Efgies terrestrial to aquatic. The species number of
3.3. Temporal succession of species and individuals Finland in thes_e families now stands _for 399,
3.4. Distribution and ecology of the species numerous species have been recently (in 2000's)
3.5. Species new for Finland, rare and probably found as new for the regional fauna, even in
threatened flies relatively better known groups such as craneflies

(Figure 1). Further, two families with one species

4. Discussion in each (Pachyneuridae, Pleciidae) have been

4.1. Regional species richness of flies, abundance,

sampling methods taker_1 in to account if present in samples.
4.2. Diversity of the studied communities, commad a Semiaquatic fly families have been poorly known
rare species and neglected in Finland, despite their large size

4.3. Grouping of the study sites, indicator specesl (craneflies) and marvellous abundance (e.g.

environmental variables likely to influence . . . Lo .
assemblage structure craneflies, moth flies) in certain biotopes. Earlie

4.4. Temporal succession of species and seasonaftudies dealing with these flies (mainly

variation in abundance Tipuloids) have been taxonomic and faunistic in
4.5. Distribution patterns of the studied flies,rthern their scope (e.g. Lundstrom 1907a, 1907b,
4.6 SFPrZTiIri?nZI:;phgiizpﬁg conservation value assesgm Lundstrom & Frey 1916, Mannheims 1954,

based on Sémiaquaticﬂies 1967a, _Tjeder 1963a, 1965,. 1969a,. Sutonen
4.7. Some rare and possibly threatened species 1984’_ V_'ramo 1992)7 ecological studies with
4.7.1. Limoniidae and Pediciidae guantitative sampling have been almost totally
4.7.2. Tipulidae _ lacking. Notable exception is, however, the mire
4.7.3. Psychodidae and Thaumaleidae investigation by Krogerus (1960), which, among

other things, provides an opportunity to compare

5. Conclusions . - . . . .
species composition and diversity of flies in

Acknowledgements mires differing in their trophic status. [Referring
to Krogerus (1960), it should be mentioned that
Summary in most cases it is impossible to ascertain the

exact locality of a given species and further, due
to the lack of deposited specimens, identities of
most species are not possible to verify.]
Semiaquatic flies have been studied by the author
from the beginning of 2000'’s, (e.g. Salmela 2001,
2003, 2004, Salmela & llmonen 2005, Salmstla
al. 2007) with a serious attempt to answer the
following questions: which species occur in
Finland, what are their ranges, where they live
and what kind of assemblages they indicate
(Salmela 2006). Hopefully it will be possible to
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evaluate the red-list status for most of the
semiaquatic nematoceran flies in Finland by
2010, although trends in their population sizes
and changes in distribution areas are currently
impossible to observe.

Figure 1. Number of the known cranefly Number of the known cranefly species in Finland
(Diptera, Tipuloidea) species in Finland 1941-2007

1941-2007. Based on Fregt al (1941),

Mannheims (1965a, 1965b), Hackman 340 -

(1980), Oosterbroek and Theowald (1992),
Savchenko et al (1992), Sodés and 320
Oosterbroek (1992) and J. Salmela
(unpublished). Some tipulids and limoniids 300 -
reported by Oosterbroek and Theowald
(1992) and Savchenket al (1992) which @ 280 -
have not been found from Finland (see §
Salmela 2006) were omitted from the figures. & 260 1
Recent (2000-2007) growth in the number of
Finnish cranefly species is due to large
sampling effort in semiaquatic and terrestrial 2o |
environments. 1941; 227
200 -

2007, 328

1992; 282

240 1 1965263 1980; 262

year

One of the general rules in ecology is that speciesollected from northern regions. These flies from
richness declines with increasing latitude (Begonthe northern boreal zone (Finnish Lapland, Kola
et al 1996). This is also true for craneflies, Peninsula) were mainly collected by J. Sahlberg
although their proportion among total insect and R. Frey and are deposited in the Zoological
diversity becomes higher along latitudinal Museum, University of Helsinki (MZH).
gradient (Brodo 1990). As one proceeds fartherKrogerus (1960) collected arthopods from mires
north, in to the arctic, craneflies may attain in Ks: Kuusamo, northern boreal region, but his
enormous densities and their role in ecosystermorthernmost localities were in Sweden, Abisko
processes (foodwebs, nutrient cycling) is highly area. Cranefly species collected within 1959-
important (Brodo 1990). Studies dealing with 1963 from the province of Le, NW Lapland, were
northern boreal or arctic craneflies have beengathered by Mannheims (1972), and Siitonen
mainly faunistic and taxonomic (e.g. Alexander (1984) enumerated tipuloids noted from the Inari
1922, Lackschewitz 1936, Tjeder 1970, 1963b,Lapland. In addition to the publications
Brodo 1987) and according to Brodo (1990) mentioned above, northern craneflies of Finland
ecology, distribution and community structure of have been rather superficially treated in a number
high latitude craneflies are not well known. of taxonomic studies (Mannheims 1963, 1967a,
However, life cycles and growth (Hofsvang 1972, 1967b, Tjeder 1963a, 1965, 1969a, 1972, Brodo
MacLean 1973) of certain species have beenl987). In Sweden the situation is not much better,
studied and Oosterbroek al. (2007) provide a although information provided by Tjeder (1958,
good review on the ecology and distribution of 1959) has been very helpful for the students of
the species found from Greenland. northern craneflies. Otherwise, only faunistic and
taxonomic papers enumerating craneflies
In the pioneer publications of the Finnish collected from Swedish Lapland have appeared,
craneflies, Lundstrom (1907a, 1907b, 1912,with scattered notes on their phenology and
Lundstrom & Frey 1916) listed and described habitats (e.g. Zetterstedt 1838, Tjeder 1951,
species all from over Finland, including flies 1969b, 1974, 1979, Mendl 1974, 1979). Norway,
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compared with Sweden and Finland, hostsHeikkilda 2006, Rydin & Jeglum 2006)Aapa
perhaps the least known cranefly fauna, althoughmires are boreal, large patterned fens dominated
important studies on the communities of by minerotrophic vegetatiorPalsa miresoccur
craneflies along altitudinal gradient were in regions of discontinuous permafrost. These are
performed in 1980’s (Mendit al. 1987, Solem & characterised by palsa hummocks (frozen core,
Mendl 1989) and Brodo (1995) listed and may be several meters high, covered by bog
discussed species she collected from the alpineregetation) and  water-filled depressions;
Finse area, South Norway. Further, ecology ofPounikko miresare thin-peated, mire marging
tipulid larvae was studied in 1970’s by Hofsvang site types, hummocks in these mires are formed
(e.g. 1972, 1979) and Mendl (1984) reported by ground frost, which does not melt every year,
limoniids and pediciids from the Varanger area, and covered by dwarf birchBétula nana and
North Norway. Studies and notes incorporating Salix thickets;Fensare sparsely wooded or open,
other semiaquatic fly families in northern minerotrophic mires;Bogs are ombrotrophic
Scandinavia have been very few (e.g. Peus 1936mires, usually wooded:larks are elongated, wet
Berdén 1954, Georges 1961, Nielsen 1965,or waterlogged depressions in fens usually
Vaillant 1967, Andersen & Haland 1995, Salmela bordered by Strings which are ridges
2003). characterised by lawn and hummock level

vegetation; hummock — mud-bottom series refers
To conclude, detailed and quantitative to the depth of the water table from the ground
nematoceran studies of northern Fennoscandiasurface, Hummocklevel being highest (dryest)
wetlands have been scarce or totally lacking.from the water level (20-50 cm, shrubs
Thus, the main goals of the present study were talominate), followed by Lawns (5-20 cm,
(i) improve the knowledge of the distribution and graminoids dominatefzarpets(below 5 to above
ecology of semiaquatic flies in the northern 5 cm, mosses dominate) anlud-bottoms
boreal zone, (ii) investigate patterns in the (inundated, horizontally growing mosseBpor-
number of species and assemblage structure imich gradient refers to the pH value and cation
localities differing in their habitat type and concentration, which are both higher toward the
latitude and (iii) observe temporal succession ofrich end, similar to  Oligotrophig
the species and their abundance during theMeso(eu)trophic and Eutrophic  series;
collecting season. Further, one purpose was tdHelocrenes are springs with  emerging
collect good quality data for the forthcoming red- groundwater percolating through a moss carpet
list assessment of the Finnish fauna. Asand Rheocrenesare springs where groundwater
emphasised in the announcement of the seconfbrms a spring-brook with minerogenous bottom.
international Tipulomorpha congress (Dufour
1997, p. 134), craneflies can be a very promising
group for biodiversity site evaluation and habitat 2. Material and methods
monitoring. Thus, one objective of this study is to
provide background for the development and?2.l. Study area and study sites
application of such biomonitoring purposes.

The present study was performed in North
As noted by Rydin and Jeglum (2006), mire Finland, within latitudes of 67°30’ — 70°00'N,
terminology in Fennoscandia has been diversenorthern boreal ecoregion (Figure 2). Study sites
and sometimes confusing due to the nationalwere distributed in the municipalities of Kittila
schemes  describing mires and their (biogeographical province of Lkoc), Enontekit
characteristics instead of international concensus(Le), Inari and Utsjoki (Li). Study sites 1-10
In order to avoid confusion, and to advice readers(Table 1, Figure 2) were part of the southern
not familiar with boreal peatlands, some conceptssubzone, where mean annual temperature is
which are used in the text are shortly defined inaround -1°C - -2°C, length of the thermal
the following (mainly based on Lindholm & growing season about 120 days and mean annua
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precipitation around 450 mm; snow covers opensubalpine subzone, where pine is scarce or absen
ground for about 210 days each year. Sitesand birch Betula pubescenssp.czerepanov)i
number 11-14 and 19-21 were located in theforms the tree line. Open fell areas above the tree
middle subzone, below tree line, where Scotsline are called oroarctic vegetation zones. Inghes
pine @inus sylvestrls is the dominating northernmost sites, mean annual temperature
coniferous tree and Norway sprudgigea abiey ranges from -2 to -3, length of thermal growing
is becoming less abundant or absent. Mearmseason from 110 to 100 days, mean annual
annual temperature is around -2°C, length ofprecipitation from 400 to 450 mm and annual
thermal growing season 110-120 days, meansnow cover on open ground from 210-220 days
annual precipitation 400-450 mm and annual (Atlas of Finland 1987, Tikkanen 2006).

snow covers open ground about 210-220 days.

Sites number 15-18 and 22-36 belong to the

northern boreal

southern subzone

&Y, e
hemiboreal

Figure 2. Left: Ecoregions or vegetation zonesimand (modified after Ulvineret al 2002). 1=hemiboreal and southern
boreal, 2=middle boreal, 3=northern boreal, southsubzone, 4=northern boreal, middle subzone, 3keor boreal,
subalpine subzone. Right: Location of the studsssih the northern boreal region, numbering retfeiBable 1.



Table 1. Study sites in the northern boreal ecoregieir location (province, municipality, latitedlongitude,

Semiaquatic fly fauna

altitude) and a short description of the habitat.

prov.'!  munic? nr.? study site N* E° habitat m a.s..
Lkoc  Kittila 1 Taljavaaranvuoma 1 7499996 3430567 rich birch fen 200
Lkoc  Kittila Taljavaaranvuoma 2 7499946 3430468 rich birch fen 200
Lkoc  Kittila 2 Vuotsonperanjanka 7504140 3434091 rich fen 225
Lkoc  Kittila 3 Silmésvuoma 7500276 3438175 flark rich fen 200
Lkoc  Kittila Akaharamanvuoma 1 7501642 3427799 oligotrophic fen 200
Lkoc  Kittila Akaharamanvuoma 2 7501653 3427992 mesoeutrophic flark fen 200
Lkoc  Kittila Akaharamanvuoma 3 7501639 3428200 pine rich fen 200
Lkoc  Kittila 5 Repsuvuoma 7503397 3413595 flark rich fen 180
Lkoc  Kittila 6 Vasanvuomal 7500656 3423620 flark rich fen, rusty 180
Lkoc  Kittila Vasanvuoma 2 7500635 3423472 rich birch fen 180
Lkoc  Kittila 7  Nunaravuoma 7513450 3430391 oligotrophic sedge fen 210
Lkoc  Kittila 8 Kielisenpalo 1 7549659 3419251 eutrophic spring 205
Lkoc  Kittila Kielisenpalo 2 7549573 3419292 eutrophic spring fen 205
Lkoc  Kittila 9 Vielmakoskenpalo NW 1 7548369 3418577 flark rich fen 200
Lkoc  Kittila 10 Vielmakoskenpalo NW 2 7548460 3418563 spruce rich fen 200
Lkoc  Kittila 11 Siettelonvuoma 7585224 3401995 mesoeutrophic spring 345
Lkoc  Kittila 12 Palontaustanlampi N 7585522 3407929 mesoeutrophic spring fen 370
Lkoc  Kittila 13 Palontaustanlampi NE 7585455 3408698 oligotrophic sedge fen 370
Lkoc  Kittila 14 Narkivaara NE 7584693 3409932 rich sloping fen 335
Le Enontekid 15 Jietanasvuoma 1 7602993 3319343 mesotrophic flark fen 330
Le Enontekit Jietanasvuoma 2 7602509 3319103 mesotrophic flark fen 330
Le Enontekid 16 Hietajankka 1 7607251 3310059 oligotrophic flark fen 335
Le Enontekid 17 Hietajankka 2 7606142 3311820 oligo-mesotrophic flark fen 335
Le Enontekid 18 Suttijarvi 7593955 3402921 mesoeutrophic spring 320
Li Inari 19 Hanhijanka 1 7674202 3505212 mesotrophic flark fen 185
Li Inari 20 Hanhijanka 2 7673862 3505189 mesoeutrophic spring fen 185
Li Inari 21 Pierkivaaranjanka 7681322 3509370 flark rich fen 170
Li Inari 22 Perunmammarinjanka 7703722 3509753 palsa mire, rich fen 235
Li Utsjoki 23 Galddasjohka 1 7755514 3531820 brook, rich riparian vegetation, seepage 200
Li Utsjoki 23 Galddasjohka 2 7753812 3531280 brook, rich riparian vegetation, seepage 225
Li Utsjoki 25 Galddasduolbbas 1 7753741 3529780 palsa mire, mesotrophic fen 290
Li Utsjoki 26 Galddasduolbbas 2 7753878 3529957 palsa mire, mesoeutrophic fen 290
Li Utsjoki 27 Aksonjunni E 7740974 3531949 eutrophic spring fen 345
Li Utsjoki 28 Buolbmatgeasjavri SE 7736725 3535800 brook, rich fen vegetation, sloping fen 250
Li Utsjoki 29 Skalvejavri W 7741630 3534159 snow bed, brook 290
Le Enontekid 30 Pikku-Malla 1 7677402 3249616 rich fen, above tree line 570
Le Enontekid 31 Pikku-Malla 2 7677353 3249631 eutrophic spring, above tree line 570
Le Enontekid 32 Gihccegorzi SE 1 7677900 3248500 eutrophic spring 605
Le Enontekid 33 Gihccegorzi SE 2 7677684 3248818 eutrophic spring fen 605
Le Enontekid 34 Saana 7674910 3253442 eutrophic spring 520
Le Enontekid 35 Iso Jehkas W 7677303 3255866 small brook, snow bed 815
Le Enontekid 36 Havgajohka 7659229 3258813 brook, rich riparian vegetation 510

biogeographical provincémunicipality, >number
(Grid 27°E).

of the study site (see Figure “North and East coordinate

8
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Sites 1-18 and 36 were lying on the bedrock arealifferent types of alpine wetlands (Table 1).
called Svecokarelides, where intermediate rocksThese sites are described below (2.3.) with more
like metabasalt, greenstone, amphibolite, phyllite, detailed information. Vegetation of the sites was
mica schist and mica gneiss are prevailing. Ininvestigated in July 2007, vascular plants and
addition, acidic rocks (e.g. granodiorite and bryophytes (mosses and liverworts) were
quartz diorite) are locally common in the identified to species or genus level (Appendix 3).
bedrock. Sites 1-10 belong to so called “rich fenPlant and bryophyte species were surveyed
centre of Kittil&”, where basic rocks facilitateeth  within a five-meter radius from the Malaise trap
occurrence of rich fens and herb-rich forests.in each site, a 30x hand lens was used in the field
Sites 19-29 were laying on the Presvecokarelidicand some specimens were later identified with a
basement complex bedrock area, where acidianicroscope.
rocks viz. granite veins in basement gneiss and
gneiss of granulite complex are prevailing. In 2.2. Collecting of the insect material
some areas intermediate rocks (metabasalt,
amphibolite) occur. Sites 30-34 were lying on the A total of 42 Malaise traps (length 110, width 70,
Caledonic mountain belt, being composed of height 140 cm) were set on 36 study sites. There
paleozoic sedimentary rocks and being famouswere two traps in  Taljavaaranvuoma,
for the occurrence of demanding calcareous floraVasanvuoma, Kielisenpalo and Jietanasvuoma
Quaternary deposits over the bedrock in the studyand three traps in Akrahamanvuoma. The
area consist mainly of ground moraine, peatcollected insect material from the above
deposits and eskers (including delta, ice-marginalmentioned sites with more than one trap was later
and interlobate formations), in some parts combined. Malaise traps were sef'3ff May —
bedrock terrains are common (Atlas of Finland 2" of June in the sites 1-10"4f June — B of
1990). June in the sites 11-22 and™&f June — 29 of
June in the sites 23-36. Traps were emptied three
All study sites were located in state-owned landtimes in the sites 1-22 and two times in the sites
and many of these were within conservation area®3-36, in a roughly one month intervals. Traps
(e.g. Strict Nature Reserves, Mire Conservationwere removed from the field between™4f
Areas, Wilderness Areas). Permissions to collectAugust and # of September. A solution of 50 %
insects from the sites were provided by ethylene glycol and water with a few drops of
Metsahallitus (Finnish Forest and Park Service)detergent was used as a preservative in the traps
and METLA (Finnish Forest Research Institute). The collected material was finally stored in 80 %
ethanol.
36 sites were selected as study sites, that is,
Malaise traps were set in these localities (seeln addition to Malaise traps, nematoceran flies
2.2.). The main aim of the present study was towere collected with a sweep net (frame diameter
improve the knowledge on the distribution and 32 cm, mesh size <0, 5 mm) from the studied
ecology of semiaquatic flies in Finland, and, localities. Samples were taken by sweeping
therefore, the sites were selected so that theywegetation (tree canopy, shrubs, graminoids) near
varied in their characteristics and geographicalthe Malaise traps (distance to trap was not more
location. Major wetlands in the study region, that 100 m) in the same site type as the trap was
aapa mires, received notable study effort. In thestanding, and visually detected flies (mainly
southern and middle subzones, 20 study sites outipuloids) were caught. Each sample consisted of
of 21 were aapamires with a varying trophic about 10-15 minutes sweeping. The collected
status and groundwater influence and one sitematerial within the net was put in a plastic bag
was a mesoeutrophic spring (Table 1). In thewith a wad containing chloroform. After couple
subalpine subzone, three study sites were palsaf minutes the stunted insects were dumped on a
mires, three were head water streams with richcardboard plate and the material was shed in a
riparian vegetation and the rest (nine sites) werecontainer with 80 % ethanol. A total of 154
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sweep net samples were taken from the studysamples. Within weeks 22-23 17, 24-25 five, 26-
sites between 31of May and &' of September 27 40, 28-29 40, 30-31 28, 32-33 41 and 34-35
2007. Total number of species per study site iS50 sweep net samples were taken, respectively.
thus a sum of species identified from the traps

and from the sweep net material (Table 3). Malaise trap and sweep net material was later
Further, adult semiaquatic flies were collected sorted out in a laboratory under a microscope
from 50 additional sites (1-5 net sample/site,ltota from petri dishes or from white plate with good
number of samples was 67) (see Appendix 1).illumination. The flies were identified with a
Temporal succession (phenology) of adult flies, microscope and voucher specimens are depositec
both number of species and individuals, wasin the private collection of the author.

assessed in two week periods based on sweep net

Table 2. Semiaquatic fly (Diptera, Nematocera) msececorded from the study sites and other sttesy
frequency (%) and abundance (number of specimen®tal catches (combined material), Malaise trapd
sweep net samples. Distribution and ecology ofgeecies in Finland are roughly assessed, basedtbors
database and observations. Indicator species (6eendt referring to Indicator Species Analysis) bold-faced.
Names of the genera and some species names aewiabdmt (full names and authors in the Appendix 2).

species study sites (36 sites) other (50 sites) distribution® ecology®
combined Malaise sweep net sweep net
freq.% n freq.% n freq.% n freq.% n
Limnoniidae
Eloe maculata 0 0 0 0 0 0 2 2 1,23 lotic
Eloe trimaculata 16,7 11 13,9 9 5,6 2 26 73 1,2,3,4,5 lotic
Euph meigenii 25 110 25 104 8,3 6 2 1 1,2,3,4,5 peatland
Euph phaeostigm 8,3 16 8,3 15 2,8 1 1,2,3,4,5 eurytopic, wet
Idio linnei 52,8 233 52,8 174 33,3 59 14 25 1,2,3,4,5 peatland
Idio pulchella 33,3 29 27,8 20 111 9 12 16 1,2,3,4,5 eurytopic, wet
Neol nemoralis 25 375 25 339 16,7 36 16 80 1,2,3,4,5 eurytopic, terr
Para nigrina 111 4 11,1 4 0 1,3 rich fen
Phyl fulvonervosa 111 37 11,1 34 2,8 3 6 3 1,234 eurytopic, wet
Phyl abdominalis 22,2 36 8,3 3 22,2 33 8 8 1,2,3,4 rich fen
Phyl heterogyna 16,7 98 8,3 11 16,7 87 2 2 1,234 peatland
Phyl longicornis 111 15 11,1 15 0 0 12 22 1,2,3,4,5 swamp
Phyl squalens 86,1 382 86,1 309 41,7 73 18 27 1,2,3,4,5 peatland
Phyl umbrarum 25 32 19,4 16 16,7 16 12 8 23,4 swamp
Pila decolor 25 37 11,1 10 25 27 1,2,3,4, swamp
Pila meridiana 47,2 84 36,1 22 27,8 62 6 10 1,2,3,4,5 richfen
Chei areolata 27,8 45 27,8 45 0 0 12 31 2,3,4,5 peatland
Erio diuturna 44,4 299 25 49 36,1 250 8 48 1,2,3,4,5 peatland
Erio beckeri 2,8 1 0 0 2,8 1 0 0 1,2,4,5 peatland
Erio flavata 38,9 390 38,9 279 19,4 111 14 16 1,2,3,4 eurytopic, wet
Erio lutea 11,1 9 11,1 8 2,8 1 4 10 1,2,3,4,5 eurytopic, wet
Erio nielseni 16,7 49 13,9 17 13,9 32 1,2,3 rich fen
Erio sordida 13,9 38 13,9 38 0 0 0 0 1,2,3,45 swamp
Gono stackelber 50 119 47,2 74 16,7 45 6 91 2,3,4,5 rich fen
Molo ater 16,7 369 16,7 143 5,6 226 10 38 1,2,3,4,5 eurytopic, terr
Molo crassipygus 0 0 0 0 0 0 2 3 1,235 lotic
Molo flavus 30,6 1120 27,8 1088 16,7 32 10 32 1,2,3,4,5 spring
Molo propinquus 8,3 119 8,3 118 2,8 1 14 20 1,2,3,5 swamp
Ormo fascipennis 5,6 5 5,6 4 2,8 1 0 0 1,345 lotic
Ormo ruficauda 36,1 50 33,3 48 5,6 2 6 10 1,2,3,4,5 eurytopic, terr
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species study sites (36 sites) other (50 sites) distribution® ecology®
combined Malaise sweep net sweep net
freq.% n freq.% n freq.% n freq.% n
Ormo staegeriana 13,9 23 13,9 18 5,6 5 4 9 1,235 rich forest
Phyl macroura 8,3 1349 8,3 1344 2,8 5 4 5 1,45 alpine, terr
Rhab parva 5,6 5 5,6 5 0 0 0 0 5 spring?
Rhyp haemorrhoi 2,8 1 2,8 1 0 0 0 0 1,2,5 swamp
Scle sororcula 2,8 1 2,8 1 0 0 0 0 1,2,5 spring
Symp meigeni 30,6 334 30,6 330 5,6 4 4 2 1,3,4,5 rich fen
Symplecta sp 2,8 1 2,8 1 0 0 0 0 4,5 lotic?
Dicr aperta 5,6 6 2,8 1 2,8 5 0 0o 12,3 rich fen
Dicr autumnalis 8,3 8 2,8 8,3 7 0 0 1,2,3,4,5 swamp
Dicr didyma 11,1 17 111 11 2,8 6 6 3 1,2,3,4,5 lotic
Dicr distendens 69,4 66 66,7 62 8,3 4 6 6 1,2,3,4,5 peatland
Dicr halterata 0 0 0 0 0 0 2 2 1,2,34,5 lotic?
Dicr hyalinata 36,1 236 27,8 179 30,6 57 10 41 1,2,4,5 alpine, wet*
Dicr longipennis 8,3 17 0 0 8,3 17 0 0 2,3 rich fen
Dicr mitis 2,8 1 2,8 1 0 0 0 0 1,2,4,5 swamp
Dicr modesta 5,6 2 0 0 5,6 2 6 11 1,2,3,45 eurytopic, wet
Dicr moniliformis 5,6 2 2,8 1 2,8 1 0 0 3 rich fen
Dicr omissinervis 0 0 0 0 0 0 2 1 2,3 lotic
Dicr patens 2,8 2 0 0 2,8 2 4 4 1,2,3,4 swamp
Dicr terraenovae 55,6 250 41,7 39 52,8 211 8 9 1,2,3,4,5 peatland
Dicr ventralis 25 43 2,8 1 22,2 42 0 0 1,34 rich fen
Dicr halterella 27,8 133 111 42 27,8 91 8 69 1,2,3,4,5 lotic
Dicr magnicauda 2,8 1 0 0 2,8 1 6 6 1,2,3 swamp
Dicr lulensis 5,6 2 5,6 2 0 0 0 0 2,5 swamp
Dicr ponojensis 75 389 41,7 53 66,7 336 10 55 1,2,3,4,5 richfen
Dicr stigmatica 52,8 95 44,4 60 33,3 35 4 4 1,2,3,4,5 peatland
Dicr caledonica 25 32 19,4 29 8,3 3 14 17 2,4,5 alpine, wet
Dicr morio 0 0 0 0 0 0 2 2 1,234 swamp
Dicr rufiventris 75 730 52,8 308 66,7 422 18 51 1,2,3,4,5 peatland
Dicr stylifera 8,3 8 8,3 6 2,8 2 0 2,5 spring
Disc annulata 0 0 0 0 0 0 2 1 1,23 fungi
Heli longirostris 16,7 205 16,7 144 11,1 61 8 8 1,2,3 swamp
Limo macrostig 8,3 15 8,3 13 5,6 2 2 1 1,2,3,4,5 eurytopic, terr
Limo sylvicola 8,3 47 8,3 9 5,6 38 12 16 1,2,3,4,5 eurytopic, terr
Limo trivittata 0 0 0 0 0 0 4 3 1,23 eurytopic, terr
Meta quadrinotata 2,8 1 2,8 0 0 4 2 1,2,3,4,5 fungi
Meta zetterstedti 16,7 8 13,9 5,6 2 0 0 1,2,3,4,5 fungi
Orim attenuata 33,3 42 30,6 38 8,3 4 0 0 1,2,3,4,5 richfen
Rhip maculata 8,3 5 8,3 5 0 0 0 0 1,2,3,4,5 eurytopic, terr
Tipulidae
Anga tumidicorni 33,3 49 30,6 36 13,9 13 8 6 1,2,3,4,5 richfen
Dict bimaculata 5,6 2 5,6 2 0 0 0 0 1,2,3,4,5 saproxylic
Doli nitida 0 0 0 0 0 0 4 2 3,5 lotic?
Neph tenuipes 2,8 2 2,8 2 0 0 0 0 1,2,3 swamp
Prio abscondita 8,3 13 8,3 13 0 0 0 0 5 alpine, wet
Prio chosenicola 13,9 20 8,3 15 11,1 5 6 8 1,2,3,4,5 peatland
Prio pubescens 52,8 315 50 174 30,6 141 12 28 1,2,3,4,5 peatland
Prio recta 2,8 1 2,8 1 0 0 2 2 2,345 alpine, wet
Prio ringdahli 25 19 22,2 16 8,3 3 8 2,3,4,5 swamp
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species study sites (36 sites) other (50 sites) distribution® ecology®
combined Malaise sweep net sweep net
freq.% n freq.% n freq.% n freq.% n
Prio serricornis 38,9 77 33,3 59 13,9 18 10 27 2,3,4,5 peatland
Prio subserricorni 61,1 228 58,3 206 13,9 22 20 46 1,2,3,4,5  eurytopic, wet
Prio turcica 69,4 402 69,4 347 16,7 55 26 51 1,2,3,4,5 eurytopic, wet
Prio woodorum 0 0 0 0 0 0 2 1 2,5 lotic
Tany atrata 16,7 7 16,7 7 0 0 0 0 1,2,3,4,5 saproxylic
Tany nigricornis 111 6 11,1 6 0 0 0 0 1,2,3,4,5 saproxylic
Tipu salicetorum 0 0 0 0 0 0 8 6 4,5 alpine, wet
Tipu obscurivent 2,8 1 2,8 1 0 0 0 0 2,5 lotic
Tipu subexcisa 2,8 1 2,8 1 0 0 2 1 2,45 lotic?
Tipu lunata 0 0 0 0 0 0 2 1 1,235 eurytopic, wet
Tipu trispinosa 111 17 11,1 17 0 0 2 1 2,45 swamp
Tipu luteipennis 33,3 249 22,2 33 30,6 216 2 5 1,2,3,4,5 richfen
Tipu melanoceros 86,1 589 75 453 61,1 136 18 16 1,2,3,4,5 peatland
Tipu luridorostris 0 0 0 0 0 0 2 2 1,2,3 lotic?
Tipu mutila 5,6 2 5,6 0 0 2 1 1,245 saproxylic
Tipu varipennis 2,8 2,8 0 0 2 1 1,2,3,4,5 eurytopic, terr
Tipu gimmerthali 50 255 41,7 122 417 133 6 18 2,3,4,5 rich fen
Tipu grisescens 47,2 83 47,2 50 13,9 33 8 13 1,2,3,4,5 richfen
Tipu interserta 8,3 10 8,3 10 0 0 0 0 1,2,3 swamp
Tipu invenusta 36,1 280 36,1 250 13,9 30 10 16 4,5 alpine, wet
Tipu limbata 44,4 66 38,9 57 22,2 9 4 7 1,2,3,4,5 peatland
Tipu subnodicorn 86,1 831 80,6 767 36,1 64 24 40 1,2,3,4,5 peatland
Tipu variicornis 0 0 0 0 0 0 4 5 1,234 swamp
Tipu excisa 58,3 131 58,3 121 8,3 10 16 14 2,3,4,5 alpine, terr
Tipu laccata 0 0 0 0 0 0 4 16 2,3,5 lotic?
Tipu monta verb 5,6 3 5,6 3 0 0 4 3 2,345 alpine, terr
Tipu nubeculosa 16,7 11 16,7 11 0 0 0 0 1,2,3,4,5 eurytopic, terr
Tipu tchukchi 2,8 1 2,8 1 0 0 0 0 5 alpine, wet
Tipu coerulescens 0 0 0 0 0 0 2 2 1,235 lotic
Tipu freyana 0 0 0 0 0 0 4 4 2,3 lotic
Tipu lateralis 2,8 2 2,8 2 0 0 2 1 1,245 swamp
Tipu moesta 25 16 25 16 0 0 14 10 3,4,5 alpine, wet
Tipu quadrivitta 5,6 3 5,6 3 0 0 0 0 1,2,3,4 rich fen
Pediciidae
Dicr bimaculata 11,1 9 8,3 7 5,6 2 10 15 1,2,3,4,5 lotic
Dicr guerini 25 72 19,4 43 16,7 29 10 22 1,2,3,4,5 lotic
Dicr gracilipes 8,3 28 8,3 22 5,6 6 14 136 1,2,3,4,5 lotic
Dicr pavida 2,8 2 2,8 2 0 0 12 35 1,2,3,4,5 lotic
Dicr robusta 2,8 1 2,8 1 0 0 0 0 2,35 lotic
Dicr exclusa 25 108 16,7 52 16,7 56 24 102 1,2,3,4,5 lotic
Pedi rivosa 69,4 178 66,7 171 16,7 7 8 6 1,2,3,4,5 eurytopic, wet
Tric immaculata 94,4 1539 94,4 1531 16,7 8 26 39 1,2,3,4,5 eurytopic, wet
Tric schummeli 8,3 38 8,3 37 2,8 1 0 1,2,3,4,5 lotic
Tric unicolor 30,6 318 30,6 315 5,6 3 10 1,2,3,4 peatland
Ula sylvatica 5,6 2 5,6 2 0 0 1 1,2,3,4,5 fungi
Cylindrotomidae
Cyli distinctissi 19,4 29 19,4 27 5,6 2 12 12 1,2,3,4,5 eurytopic, terr
Diog caudata 2,8 3 2,8 0 0 0 0 1,234 eurytopic, terr
Phal replicata 13,9 10 13,9 2,8 4 3 1,2,3,4,5 eurytopic, wet

12



Semiaquatic fly fauna 13

Table 2. Continues.

species study sites (36 sites) other (50 sites) distribution® ecology®
combined Malaise sweep net sweep net
freq.% n freq.% n freq.% n freq.% n
Ptychopteridae
Ptyc hugoi 36,1 52 36,1 52 0 0 6 3 1,3,4,5 alpine, wet
Ptyc minuta 72,2 464 72,2 449 13,9 15 6 13 1,2,3,4,5 eurytopic, wet
Psychodidae
Berd freyi 111 1044 111 1006 5,6 38 4 14 2,3,4,5 lotic
Chod lobata 8,3 3 8,3 3 0 0 2 1 1,2,3,4,5 fungi
Chod sp 2,8 1 2,8 1 0 0 0 0 24 eurytopic, terr
Logi satchelli 66,7 101 63,9 99 5,6 2 4 2 1,2,3,4,5 eurytopic, terr
Para subnegleta 25 1804 25 1796 5,6 8 6 23 1,2,3,4,5 lotic
Peri formosa 2,8 2 2,8 2 0 0 2 1 1,234 lotic
Peri rivularis 38,9 446 36,1 444 5,6 2 2 1 1,2,3,4,5 eurytopic, wet
Pneu borealis 36,1 349 36,1 349 0 0 0 1,2,3,45 swamp
Pneu mutua 111 334 111 299 2,8 35 0 0 1,245 lotic
Pneu pilularia 5,6 17 5,6 16 2,8 1 0 0 5 spring
Pneu stammeri 111 9 111 9 0 0 4 3 2345 lotic
Pneu ussurica 41,7 347 41,7 347 0 0 0 0 1,345 rich fen
Psyc grisescens 2,8 3 2,8 3 0 0 0 0 1,2,5 eurytopic, terr
Psyc phalaenoide 8,3 13 8,3 13 0 0 0 0 1,2,3,4,5 eurytopic, terr
Psyc itoco 5,6 5 5,6 0 0 0 0 1,2,3,4,5 swamp
Psyc minuta 2,8 1 2,8 0 0 0 0 1,2,3 eurytopic, terr
Tine lativentris 2,8 1 2,8 0 0 0 0 1,3 eurytopic, terr
Dixidae
Dixa nebulosa 8,3 83 8,3 12 2,8 71 10 8 1,2,3,4,5 lotic
Dixe aestivalis 25 18 2,8 1 22,2 17 8 8 1,2,3,45 swamp
Dixe amphibia 25 17 5,6 2 19,4 15 6 6 1,2,3,4,5 swamp
Dixe borealis 2,8 16 0 0 2,8 16 8 12 1,2,3,4 swamp
Dixe hyperborea 19,4 74 2,8 1 16,7 73 14 69 1,2,3,4,5 swamp
Dixe laeta 36,1 163 0 0 36,1 163 6 14 2,3,4,5 rich fen
Dixe naevia 41,7 110 8,3 6 41,7 104 14 20 1,2,3,4,5 spring
Dixe obscura 38,9 81 13,9 13 36,1 68 12 20 1,2,3,4,5 swamp
Thaumaleidae
Thau truncata 13,9 53 13,9 52 2,8 1 0 0 1,2,4,5 spring
Pachyneuridae
Pach fasciata 2,8 2 2,8 2 0 0 0 0 1,234 saproxylic

Idistribution in Finnish ecoregions (see Figure 2¥hemiboreal and/or southern boreal zone, 2=miduiieeal zone,
3=northern boreal, southern subzone, 4=northernedbormiddle subzone, 5=northern boreal, subalpiobzane.

Iotic=associated with running waters, eurytopictsimdifferent dwellers of various wetlands, richiespecies living in
meso — eutrophic mires, swamp=surface fed habiatytopic, terr=wide-ranging terrestrial speciésh forest=associated
with herb-rich forests, alpine, terr=terrestrialesigs whose occurrence is centered on fells anithealpeaths, alpine,
wet=high latitude aquatic and semiaquatic speéigwji=species whose larvae are associated witlirfgubodies of fungi,

spring=species associated with spring-fed habisajs;oxylic=species whose larvae live in decayiogav
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2.3. Description of the study sites myrtilloides. Mire dwelling plants and mosses,
such asC. chordorrhiza Drosera rotundifolia
1. Taljavaaranvuoma, Kittila Juncus stygiusMenyanthes trifoliata Tofieldia

Two Malaise traps were set in Taljavaaranvuoma,pusilla, Campylium stellatumand Warnstorfia
both in a rich birch fen, circa 200 m distance procerawere present.

between them, and the insect material collected

from the site was later combined. The study site4. Akrahamanvuoma, Kittila

was characterized by birch (up to 3-4 m length) Three Malaise traps were set in the study site, in
growing on low hummocks, including scarce a west — east transect with circa 200 m distance
Juniperus communisindifferent shrubs, herbs between the traps. The collected material from
and graminoids such a8ndromeda polifolia ~ Akrahahanvuoma was later combined. The first
Betula nana Caltha palustris Carex trap lay in an oligotrophic fen, with scattered
chordorrhiza C. limosa Equisetum fluviatileand  pines and graminoids such a&riophorum
Vaccinium uliginosunwere present, and the site russeolum E. vaginatum and Trichophorum
harboured plants (eg.Carex heleonastes cespitosum Sphagnum lindbergii was the
Eriophorum gracil¢ and mosses (e@alliergon dominating moss species. The site was mainly
richardsonii, Cinclidium stygium Hamatocaulis  soft bottom carpet level vegetation, with adjacent
vernicosus Meesia triquetra Tomentypnum strings and shallow bog pools. The second trap
niteng typical for rich aapamires and especially lay in an open mesoeutrophic flark fen, with a
birch fens. The site was covered by lawn andfew stunted pines growing along strings. Mire
carpet — mud-bottom level vegetation. Thus, nospecies indicating higher trophic status than in
open water pools were present and hummockghe first site were e.gCarex dioica C. livida,

were poorly developed. Pedicularis palustrisUtricularia intermediaand
Loeskypnum badiunThe site was dominated by
2. Vuotsonperanjanka, Kittila mud-bottom - carpet level vegetation, with

Malaise trap was placed in a slightly sloping rich shallow pools and narrow strings. Finally, the
fen, which was a 30-40 m wide strip between third site was a rich pine fen, patterned with
mineral land and pine bog. There was minorflarks and strings. Shallow mud-bottom pools
groundwater influence, detected by the low were covered byS. scorpioidesand rich fen
temperature of the water in the pools. Dwarf andspecies viz. Campylium stellatum Sphagnum
scattered individuals of pine, birch and sprucewarnstorfii andT. nitenscharacterised the carpet
were growing on hummocks arghlix shrubs §. and lawn level vegetation.

lapponum S. myrsinifolia and S. phylicifolig

were abundant and very visible in the site.5. Repsuvuoma, Kittila

Ground level vegetation included mosses viz. The study site was an open flark rich fen, housing
Bryum pseudotriquetrumPaludella squarrosa  large flarks covered b$. scorpioidesnd strings
Pseudobryum cinclidioidesSphagnumspecies  with bog vegetation (egA. polifolia, B. nana
andT. nitens The site was difficult to walk due Empetrum nigrum The site was also harbouring
to loosely attached hummocks and small openC. dioicg C. limosa E. fluviatile, Trichophorum
water pools; carpet level vegetation was poorlyalpinum for example. Thus, mud-bottom and

developed. carpet level vegetation were prevailing in the,site
hummock level vegetation was growing in the
3. Silmasvuoma, Kittila narrow strings.

The study site was an open flark rich fen, with

large soft bottom flarks covered by mosses6. Vasanvuoma, Kittila

(mainly Scorpidium scorpioidds and strings Two Malaise traps were set in the study site and
surrounding them covered by hummock level the collected insect material was later combined.
vegetation (eg.A. polifolia, B. nana Salix The traps were circa 200 m apart. First trap was



Semiaquatic fly fauna 15

in an open flark rich fen, surrounded by rich birch were scarce. Plant and moss species of rich fens
fen on the western side. The site was dominatechnd springs were characteristidzquisetum

by carpet — mud-bottom level vegetation, barescirpoides Parnassia palustris Saussurea
mud and ochre deposits were visible. Plants andalpina, Palustriella decipiensand P. falcata for
mosses such asE. gracile M. trifoliata, example.

Sparganium natansCalliergon giganteum C.

stygiumand H. vernicosuswere abundant. The 9. Vielmakoskenpalo NW 1, Kittila

second trap was placed in a rich birch fen, The study site was an open flark rich fen, carpet
characteristic of short (up to 4 m long) birch 'ee and mud-bottom level vegetation were prevailing,
growing on low strings. Carpet level vegetation but no open pools were present and hummocks
was dominant, includingC. richardsonij C. were poorly developed. Graminoids vi€arex
stygium H. vernicosus and M. triquetra brunnescensC. chordorrhiza C. magellanica
Graminoids and herbs viL. chordorrhiza C. andC. vesicariawere growing abundantly in the
diandra Dactylorhiza maculataand Pedicularis  site and rich fen mosses suchGaggiganteumC.
palustriswere abundant. stygiumandP. squarrosavere recorded.

7. Nunaravuoma, Kittila 10. Vielmakoskenpalo NW 2, Kittila
The study site was lying quite close to the sitesThe study site was a rich spruce fen, quite close
number 1-6, but it was very distant to these into the previous site. This site was characterised
terms of its floristic composition. Oligotrophic by dense tree growth, especially spruce, but also
mire-dwelling species were characteristic for this grey alder Alnus incana and birch were
open fen,C. limosa C. rostratg E. vaginatum  abundant. Shallow pools were present, with
Sphagnum balticurandS. fallaxfor example. No  surrounding lawn and hummock level vegetation.
bog-pools were present, hummocks were poorlyThe assemblage of plants and mosses included
developed and thus, lawn and carpet levele.g. Carex tenuiflora C. vaginata E. palustre
vegetation was prevailing. Linnaea borealis Salix glauca Calliergon
richardsoniiandOncophorus virens
8. Kielisenpalo, Kittila
Two Malaise traps were set in the study site andl1. Siettelonvuoma, Kittila
the collected insect material was later combined.The study site was a mesoeutrophic spring, lying
The traps lay about 100 m apart, both placed inin the border of large aapa mire and heath forest.
the vicinity of springs. The first trap was set hex The site was open, only a few birch trees were
to a spring pool (area circa Znfollowed by an  growing in the seepage area. There was a small
outflow through the mire. The site was open, only spring pool (area 2 fdepth up to 70 cm) and a
scattered dwarf trees of spruce were present. Irslow flowing, mud-bottom spring brook draining
addition to emergent groundwater, mud-bottomthe emerging groundwater to the mire
pools, lawn and carpet level vegetation were(mesotrophic spring fen, circa 1 ha in area). The
dominant and hummocks formed barex  seepage area was characterised by tussocks o
cespitosavere eye-catching. Several rich fen and Calamagrostis purpurea and carpet level
spring-dwelling species were found, such asvegetation. Mosses preferring spring habitats viz.
Equisetum palustte Salix myrsinites G. Bryum weigelii Rhizomnium  magnifolium
giganteum Cratoneuron filicinumandPhilonotis ~ Warnstorfia exannulataand Scapania uliginosa
fontana The second site was also in the vicinity were present. This study site and the sites number
of a spring pool (area circa 1,5%mbut no  12-14 lay within the Wilderness Area of
outflow was formed there; emerging groundwater Puljutunturi, at some 150 m higher altitude than
percolated trough the mire surface. The site wassites number 1-10.
open, and except of the small spring pool no
mud-bottom pools were present. Lawn and carpet
level vegetation were dominating and hummocks
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12. Palontaustalampi N, Kittila abundant and mosses such &inclidium
The study site was an open, slightly sloping subrotundum L. badium Sphagnum
mesoeutrophic spring fen. No pools were presentsubsecundunand Barbilophozia kunzeanavere
and hummocks were poorly developed, lawn present in the studied aapa mire.

level vegetation was a dominant feature.

squarrosawas especially abundant moss speciesl6. Hietajankka 1, Enontekio

and other characteristic species of the site werelhe study site was an open, oligotrophic aapa
C. chordorrhiza Eriophorum angustifoliumsS. mire, characteristic by large flarks and high

lapponumandWarnstorfia sarmentosa strings with abundanB. nana shrubs. In the
study site, however, mud-bottom — carpet level
13. Palontaustalampi NE, Kittila vegetation was dominating and shallow open

The study site was an open oligotrophic sedgewater pool lay adjacent to the trap. The site was
fen, being some 40 m distance from heath forestpoor in plant species (10 vascular plants and
Hummock level vegetation was practically mosses)E. russeolumsS. lindbergij S. subfulvum
lacking and mud-bottom — carpet level was andW. procerabeing abundant there.

prevailing, but no large open water pools were

presentSphagnum lindbergicovered large areas 17. Hietajankka 2, Enonteki6

in the study site, fen species suchiCasimosa C. The present study site was quite similar in
rostratayz, M. trifoliata, T. cespitosumand  floristic composition and moisture level to the
Straminergon stramineumere also found. previous study site: oligotrophic fen species and

mud-bottom — carpet level vegetation were
14. Narkivaara NE, Kittila present here as well. Bog species Biznana E.

The study site was located on an open, slopingiigrum, E. vaginatumand Rubus chamaemorus
rich fen. The site was characterised by thewere growing on the hummocks and fen species
abundance of Phragmites australis other like C. rotundataE. russeolunandS. fallaxwere
vascular plants and mosses indicating eutrophyabundant in the flarks.

were Pinguicula wvulgaris S. myrsinites C.

richardsonii, C. stygium Scorpidium cossorand  18. Suttijarvi, Enonteki6

Warnstorfia tundragfor example. No open water The study site is probably one of the largest
pools were present, and thus, lawn and hummoclsprings in the NW Lapland. North of the spring is
level vegetation were dominating. Area of this a large esker area Suttijarventieva, groundwater
rich fen was circa four hectares, surrounded byreservoir and accumulation area of the spring.
poorer sloping fens, especially Fuscum spruce-The whole northern side of the lake Suttijarvi, at

pine mires and sedge fens. the foot of the Suttijarventieva, is seepage area
(helocrene vegetation) but the Malaise trap was
15. Jietanasvuoma, Enontekio placed in a sheltered pot-hole like formation

Two Malaise traps were placed in the study site;about 120 rh in area. Emerging groundwater
distance between them was about 400 m.formed there a mosaic of luxuriant vegetation and
However, the sites were very similar in their spring brooks with sandy bottom. In the edges of
floristic composition and moisture level and thus this pot-hole some ochre deposits were present.
the collected insect material was later combined.Herbs such as C. palustris Epilobium
Both sites were open mesotrophic flark fens, hornemannii and Veronica serpyllifolia ssp.
characterised by poorly developed hummockshumifusa and mosses like Brachythecium
and prevailing carpet — mud-bottom level rivulare, P. fontanaandP. seriatawere abundant
vegetation. It should be emphasized that thein the site, species occurring in lesser extenewer
Jietanasvuoma was very wet, influenced byMontia fontanaandMarchantia polymorphafor
surface flow and in some parts difficult to walk. example. Hence, hummock level vegetation was
Graminoids likeC. chordorrhiza C. limosa C. practically absent in the site and mud-bottom —
rostrata, C. rotundata and E. fluviatile were  carpet level was prevailing.
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23. Galddasjohka 1, Utsjoki

19. Hanhijanka 1, Inari Galddasjohka is a headwater stream flowing in a
The study site was an open mesotrophic flark fenrelatively deep river valley, draining its watees t
only a few stunted pine trees were growing on thethe Lake Pulmankijarvi, in the border of Finland
hummocks. The site had well developed stringsand Norway. Two Malaise traps were set in the
with bog vegetation (e.gB. nana E. nigrum stream bank, being some 1700 m apart, and these
Ledum palustre Mud-bottom flarks were sites are here treated separately. Galddasjohka 1
covered bySphagnunspeciesW. proceraandS. was a diverse study site, having lotic, spring and
stramineum mesotrophic species (e.gP. alpine meadow vegetation, and thus, a rich flora
squarrosa were scarce. Flarks were wet but no was present. Conspicuous shrubs and herbs viz.

open water pools were present. Angelica archangelica Salix myrsinifolia ssp.
borealis Trollius europaeusand Urtica dioica
20. Hanhijanka 2, Inari ssp.sondeniiwere abundant in the moist stream

This study site located some 350 m south frombank. Further, Cardamine pratensis ssp.
the previous study site, and it was an openpolemonioides E. hornemannii and Pohlia
mesoeutrophic spring fen. Carpet and lawn levelwahlenbergij for example, were growing in the
vegetation were prevailing and no open waterstony seepage and mosses liRehodontium
pools were present. Mosses typical for springspellucidum  Fontinalis  antipyretica and
and mesoeutrophic fens likeL. badium Hygrohypnum ochraceunmwere attached on
Oncophorus wahlenbergiP. squarrosaand W. stones in the brook. Galddasjohka brook was
sarmentosavere abundant. some 150 cm of width and up to 70 cm depth in
the study site, with minerogenous bottom.
21. Pierkivaaranjanka, Inari
The study site was an open flark rich fen, lying 24. Galddasjohka 2, Utsjoki
close to a heath forest (some 10 m distance)This study site was a brook valley with luxuriant
Hummocks were scarce and mud-bottom — carpetiparian vegetation and a seepage ar®alix
level vegetation was dominating. Some shallow, bushes, most notablyS. myrsinifolia ssp.
open water pools were present and a mud-bottonborealis were vigorous and several alpine herbs
brook was flowing about 10 m distance from the viz. Bartsia alping Gnaphalium norvegicum
trap. There were a number of plant and mossLuzula parviflora and Veronica alpina were
species indicating meso — eutrophy, likarex  found. The stream bank harboured some notable

buxbaumij C. livida, J. stygius T. alpinum C. and demanding mosseSgnocephalum conicum
subrotundunandScorpidium revolvens Jungermannia obovaja and many other
hygrophilous species were also note®. (
22. Perunmammarinjanka, Inari rivulare, Dichodontium palustre Hygrohypnum
This study site was lying near to the border of alpestre  P. wahlenbergii  Harpanthus
Utsjoki, in Petsikko highland area. flotovianug. Galddasjohka brook was some 130

Perunmammarinjankd was palsa mire, with cm of width and up to 60 cm of depth in the study

relatively rich flora including many rich fen site, with minerogenous bottom.

species. Huge palsa hummocks were covered by

bog vegetation and flarks were characterised by25. Galddasduolbbas 1, Utsjoki

C. lasiocarpa C. livida, C. rotundata E. Galddasduolbbas palsa mire lay in the eastern

angustifolium C. stellatum Pseudocalliergon  side of Luovosvarri fell. Two Malaise traps were

trifarium andS. scorpioidesfor example. Carpet set in the mire and the collected insect matesial i

— mud-bottom level vegetation was prevailing, treated separately. The first trap was lying in a

including bare, shallow pools. mesotrophic flark fen, with adjacent palsa
hummocks. Mud-bottom and carpet level
vegetation were dominating; shallow open pools
and a small brook flowing on bare peat surface
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were present nearby. Graminoids (eg. elongatum Preissia quadrataand Tritomaria

Calamagrostis stricta Carex canescensC. polita, for example.
nigra, E. russeolum and Sphagnunmosses $.
fallax, S. riparium) were abundant. 29. Skalvejavri W, Utsjoki
This study site was located 250 meters west from
26. Galddasduolbbas 2, Utsjoki the lake Skalvejavri. The trap was placed near to

This study site was characterised by carpet level swift flowing stony brook, draining water from
vegetation, some scarcely vegetated peat surfaceamn upstream lake. Most notably, however, the site
were also present in the vicinity, but no openwas like an amphitheatre, having steep slopes
water pools existed. Mesoeutrophic graminoidsdownward from the surrounding alpine heath.
(eg.Carex rariflora, E. angustifoliumTriglochin Due to this sheltered position, a deep snow cover

palustri9 and mosses (edC. subrotundumP. accumulates during winter and the site is
squarrosa W. sarmentogawere growing in the probably one of the latest snow-beds in the
site. Kaldoaivi Wilderness Area. In the summer of
2007 there was about 10F @rea of snow left in
27. Aksonjunni E, Utsjoki the 2£' of July, but by the beginning of August

The study site was a eutrophic spring fen with all snow had melted. The snow-bed area was
thin peat layer lying in the eastern slope on thesparsely vegetated but near the trap graminoids of
Aksonjunni fell. Upwelling groundwater did not surface-fed (swamp) habitats and fens were
form a spring brook; only thin water column was abundant (eg.C. stricta C. canescens C.
covering the surface of mosses and mud. The tragasiocarpg C. magellanicaC. rotundata Juncus
was placed few-meters-distance from the filiformis) and mosses such @s subrotundumnS.
possibly calcareous fell slope. The site was richrevolvensandW. sarmentosaere noted.
in plant and moss species, both terrestrial and
hygrophilous species (edgrostis mertensiiB. 30. Pikku-Malla 1, Enontekio
alpina, Carex bigelowij C. capillaris, Cassiope The study site was a eutrophic flark fen, lying
hypnoidesHuperzia selagoThalictrum alpinum above tree line in Malla Strict Nature Reserve.
were present. In the seepage area a numbeFhis study site was composed of mud-bottom and
species indicating groundwater influence or carpet level vegetation, on the northern side
calcareous bedrock were growing (efuncus  bordered by pounikko mire with bog vegetation.
triglumis, Pinguicula alpina C. stygium P. The fen harboured mosses like subrotundum
trifarium, Tayloria lingulatg. L. badium P. squarrosa P. trifarium and
Warnstorfia trichophylla
28. Buolbmatgeasjavri SE, Utsjoki
This study site was lying southeast from the lake31. Pikku-Malla 2, Enonteki6
Buolbmatgeasjavri, in a diverse habitat consistingThis study site was rich in plant and moss
of brook, alpine meadow and rich fen vegetationspecies, being inhabited by terrestrial and
on sloping mire. The trap was set over the brookhygrophilous species. The Malaise trap was set
(width 50-70 cm, depth up to 20 cm) with over a small spring brook (width 40-60 cm, depth
minerogenous bottom. The brook bank wasup to 5 cm) flowing on the rich alpine heath and
covered by herbs and graminoids vintennaria  ending up to a flark fen. Spring brook was
dioica, Bistorta viviparg C. capillaris C. characterised by both minerogenous and soft
panicea Coeloglossum Vviride Filipendula mud-bottom and mosses viR. fontana P.
ulmaria, Geranium sylvaticumand Parnassia  tomentella P. wahlenbergiiand T. polita were
palustris Eutrophic fen species were dominant in attached on the stones. Alpine and calcareous
the surrounding thin-peat-fen (eB. alping S. species like Arabis alping C. vaginata
myrsinites Saxifraga aizoidés Moist sandy Equisetum variegatumP. alpina and Salix
edges of the brook were inhabited by mossegeticulatawere present.
Fissidens adianthoides  Odontoschisma
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32. Gihccegorzi SE 1, Enontekio snow-bed, including a small and seasonally dry
This study site and the next one were located intrickle flowing from a pond. There was plenty of
Malla Strict Nature Reserve, within the zone of snow left in the 19 of June when the trap was
B. pubescensssp. czerepanovii The present set, but the snow had totally melted untif"1&
locality could be assessed as eutrophic spring duduly when this locality was visited for the second
to the occurrence of. falcatg but mosses time. The flora of the site was composed of high
usually encountered in springs of non-calcareousalpine shrubs and graminoids (eg. bigelowii
bedrock D. palustre P. fontana S. uliginosa  C. lachenalij Cassiope tetragona Luzula
Harpanthus flotovianyswere abundant as well. arcuatgd and herbs (egGnaphalium supinum
The spring was a rheocrene brook (width circa 2-Ranunculus nivalis Saxifraga foliosa Silene

3 m, depth up to 25 cm) on a minerogenousacaulig, growing on mineral ground with thin
bottom, bordered by lawn level vegetation layer of humus.

consisting of alpine meadow (egLuzula

sudetica Nardus stricta Phleum alpinumph and  36. Havgajohka, Enontekio

rich fen species (ed@. alping E. variegatum  This study site was a head water stream (width
Gymnadenia conopsgeg&. stellatun). The spring  circa 2-4 m, depth up to 50 cm) lying in birch
brook had quite high discharge and is probablyzone. Stream substratum consisted of boulders

persistent (not susceptible of drying). with negligible moss growth. The riparian
vegetation was rich in species, includiny
33. Gihccegorzi SE 2, Enontekid mertensij C. purpurea C. buxbaumii Cornus

The study site was a eutrophic spring fen, suecica G. sylvaticum Rhodiola rosea Viola
characterised by lawn level vegetation, with low biflora. In the water level at the brook bank meso
hummocks and thin peat layer. There was a small- eutrophic mosses likB. pseudotriquetrumC.
trickle in the site, influenced by melt waters and stygium P. squarrosaand S. revolvenswere
groundwater. The trickle was partly dry in the growing.

mid July 2007. A rich flora was present,

including meadow (egA. dioica Anthoxanthum

odoratum B. viviparg and rich fen species (eg. 2.4. Statistical methods

Juncus biglumis J. triglumis S. reticulata

Meesia uliginosaO. vireng. Cluster analysis and NMS-ordination (Non-
Metric Multidimensional Scaling) were used to
34. Saana, Enontekio analyse patterns in community structure of the

This study site was lying in the Nature study sites. NMS shows the ranked distances of
Conservation Area of Saana fell SW slope.the sites in the ordination spacekidlimensions
Malaise trap was set over a small spring brookbased on species abundances. The goodness-of-fi
(width circa 30-40 cm, depth up to 5 cm) flowing of the k-dimensional ordination space to the
on a rich alpine heath with luxuriant vegetation. original p-dimensional space is expressed as a
This site was within the zone Bf pubescenssp.  stress value (McCune & Grace 2002). A three
czerepanovijibut birch trees did not provide there dimensional solution with a stress value of 10.56
much shading. Bottom of the brook was was selected, using Sorensen’s distance measure
minerogenous; in its edge was a narrow zone otthree as the maximum number of dimensions,
carpet level vegetation. Several alpine andrandom starting coordinates and stepping down in
calcareous plants and mosses were found, such amensionality. Cluster analysis was performed
Astragalus alpinusB. alpina S. reticulata S. by using Sorensen’s distance measure, flexible
aizoides O. virensandP. falcata beta as a linkage method with a beta value of -
0.5; percent of chaining was 1.9.
35. Iso Jehkas W, Enontekid
This study site was lying in the middle oroarctic MRPP (Multi-Response Permutation Procedure)
zone, high above the tree line. The site was as a nonparametric method for testing the
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hypothesis of no difference between two or morelowest number of specimens in a site, by using
groups of entities (McCune & Grace 2002) and it freely available program Rarefaction Calculator
was used to assess the significance of thghttp://www?2.biology.ualberta.ca/jbrzusto/rarefac
grouping made by Cluster analysis. An effect sizet.php).
is provided by chance-corrected within group
agreement A): when all items in a group are
identical within group®\=1 (highest value) and if 3. Results
heterogeneity within groups equals expectation
by chanceA=0 (A<O if less agreement within 3.1. Diversity of the flies, Malaise trapping vs.
groups than expected by chance). Sorensen’sweep netting, frequent and abundant species
distance measure was used in the analysis and
1000 Monte Carlo permutations to assess theA total of 154 semiaquatic fly species were
significance of the null hypothesis of no identified from the Malaise traps and sweep net
difference  between Cluster assemblages.samples, belonging to Limoniidae (69 spp),
Indicator Species Analysis (Dufrene & Legendre Tipuliidae (42), Pediciidae (11), Cylindrotomidae
1997, McCune & Grace 2002) was also used to(3), Ptychopteridae (2), Psychodidae (17),
assess the relevance of the Cluster grouping. Thi®ixidae (8), Thaumaleidae (1) and Pachyneuridae
analysis provides an indicator value (IV), which (1) (Table 2, Appendix 2). The collected material
is based on abundance and frequency of a givemvas composed of 21701 individuals (Malaise
species in a given group of sites; it is calculatedtraps 15718, sweep net samples 5983
for each species in each group. IV reports perindividuals). From the 36 study sites, where both
cent of perfect indication, being 100 if the specie Malaise traps and sweep netting were used, a
in question occurs only in a certain group of sites total of 138 species were found; seven of these
Significance of the highest observed IV for each were present only in sweep net samples and 47
species was tested by using 1000 Monte Carlospecies only in Malaise traps. Certain species
permutations andp<0.05 was used as the were clearly more abundant or occurred on a
significance level for choosing indicator species. higher frequency in either Malaise traps or sweep
net samples. Species such &sphylidorea
Malaise trap and sweep net material from themeigenij Idioptera linnej Phylidorea squalens
each study site were combined for the analysesErioptera flavata Gonomyia stackelbergi
Prior to the community analyses, the data was logSymplecta meigeni Dicranomyia distendens
(x+1) transformed and an outlier analysis wasTricyphona immaculataand Tipula invenusta
performed by using Sorensen’s distance measurgvere more numerous and/or frequent in the traps.
and the PC-ORD default value of 2.0 standardOn the other handPhylidorea abdominalisP.
deviations to identify outliers (McCune & Grace heterogyna Erioconopa diuturna Dicranomyia
2002). Two were found, Iso Jehkas W andventralis D. halterella and D. ponojensiswere
Nunaravuoma with standard deviations of 3.79 more numerous and/or frequent in the sweep net
and 2.36, respectively. Accordingly, these sitessamples. Species of the family Psychodidae were
were removed from the species matrix and thequite poorly caught by sweep-netting but
analyses were run for 34 study sites and 138abundant in the Malaise traps, whereas meniscus
species. midges (Dixidae) showed an opposite trend in
their occurrence. On average, Malaise traps
Because the sampling effort differed in the studycollected 84 % of the total number of species in
sites, a rarefaction-standardised number ofthe study sites (sd 11, max 100 %, min 56 %) and
species for each site was calculated. Catches wergweep netting yielded 44 % of the species per site
standardised to 100 individuals, which was the(sd 15, max 70 %, min 20 %).
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Table 3. Sampling efficiency, total number of spesms caught and species humbers obtained with éatips
and sweep netting, total species richness, raiefastandardised species richness and number dataitod
species (see 4.6. and Table 2.) in each study site.

study site Malaise® sweep® ind ¥° MalS* sweepS®  totS® rarefS”  indicS®
Taljavaaranvuoma 2 10 399 28 20 31 22.9 3
Vuotsonperanjanka 1 5 283 24 12 30 21.7 1
Silm&svuoma 1 335 22 20 32 22.3 4
Akrahamanvuoma 3 13 520 28 26 38 24.6 8
Repsuvuoma 1 5 204 21 23 34 25.8 7
Vasanvuoma 2 11 1109 33 30 43 23.2 10
Nunaravuoma 1 4 547 7 2 7 3.6 1
Kielisenpalo 2 8 831 45 27 56 26 8
Vielmakoskenpalo NW 1 1 4 561 35 17 41 24.3 6
Vielmakoskenpalo NW 2 1 3 485 31 16 40 22 5
Siettelonvuoma 1 5 286 20 15 27 20 2
Palontaustanlampi N 1 3 443 23 7 24 12.2 1
Palontaustanlampi NE 1 2 137 22 5 25 22.5 2
Narkivaara NE 1 3 383 20 7 21 14.3 2
Jietanasvuoma 2 7 594 26 22 32 21.7 4
Hietajankka 1 1 4 100 13 17 22 22 2
Hietajankka 2 1 4 123 21 7 22 20.6 2
Suttijarvi 1 5 2210 15 19 27 7.8 1
Hanhijanka 1 1 3 112 15 8 18 17.4 0
Hanhijanka 2 1 3 104 14 11 22 21.6 0
Pierkivaaranjanka 1 4 456 30 15 37 22.8 5
Perunmammarinjanka 1 4 428 32 22 38 24.4 7
Galddasjohka 1 1 4 1773 51 19 51 19.6 7
Galddasjohka 2 1 4 1310 52 19 55 20.9 1
Galddasduolbbas 1 1 3 346 28 11 32 19.9 9
Galddasduolbbas 2 1 3 544 30 13 32 21 8
Aksonjunni E 1 3 358 27 6 29 20.4 3
Buolbmatgeasjavri SE 1 4 259 37 12 42 27.5 8
Skalvejavri W 1 3 750 31 18 36 20.3 6
Pikku-Malla 1 1 2 107 21 7 26 25.2 5
Pikku-Malla 2 1 2 151 24 11 28 24.2 4
Gihccegorzi SE 1 1 2 716 37 10 39 21.8 5
Gihccegorzi SE 2 1 2 632 32 8 34 20 3
Saana 1 2 320 25 15 31 20.3 6
Iso Jehkas W 1 1 1384 6 2 6 2.7 1
Havgajohka 1 2 531 35 14 40 20.6 8
mean 551 32 20.2 4.3
sd 475 11 5.6 2.9

"Number of Malaise traps in a study sittdumber of sweep-net samples taken from a study Sit¢al number of collected
specimens?Number of species caught by Malaise trap{Bjymber of species obtained from sweep-net samplesal
number of specie$Rarefied species richnedslumber of indicator species.
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Mean species richness of the study sites was 32
species (sd 11, max 56, min 6, Table 3). The
most species-rich locality was Kielisenpalo (site
8) in the southern subzone. Both study sites in
the Galddasjohka stream valley (site 24: 55 spp;
site 23: 51 spp) were rich in species and
Vasanvuoma (site 6) rich birch fen harboured 43
species. Hence, most species rich assemblages
of semiaquatic flies (speciest0) were met in
eutrophic fens, seepages or around headwater
streams. The most species-poor sites were an
oligotrophic fen (site 7 Nunaravuoma, 7 spp)
and a brook flowing from a snow-bed lying in
the middle oroarctic zone 815 m a.s.l. (site 35
Iso Jehkas W, 6 spp). Mean species richness of
the rarefaction-standardised samples was 20.2
(sd 5.6, max 27.5, min 2.7, Table 3). In general,
sites where total number of specimens was
relatively low scored high in the rarefied
number of species and sites with high number of
specimens (and usually one or few numerically
dominating species) had low rarefied species
richness (Table 3).

2.?%-02

22

Most common species (frequency >50 %) in the
36 study sites wer&ricyphona immaculat&94

%), Phylidorea squalens (86), Tipula
melanoceros(86), Tipula subnodicornis(86),
Dicranomyia ponojensis(75), D. rufiventris
(75), Ptychoptera minuta(72), Prionocera
turcica (69), Pedicia rivosa (69), Logima
satchelli (67), Dicranomyia distendeng64),
Prionocera subserricornig61), Tipula excisa
(58), Dicranomyia terraenovae (56), D.
stigmatica(53), Prionocera pubescen®3) and
Idioptera linnaei (53). The 22 most numerous
species (>300 individuals/species) accounted for
65 % of the total number of -collected
specimens. Altogether 25 species (18 % of the
total 138 species) were found only from a single
site. Some of these rare species perhaps becom:
less frequent and abundant in the northern parts
of their range (e.g. Erioptera beckeri
Rhypholophus  haemorrhoidalis or their
preferred habitats were poorly sampled in this
study. Some truly northern species (elgpula
tchukch) are apparently rare in Finland and are

limited to the subalpine subzone in their
occurrence.
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3.2. Patterns in the community structure Table 4. Indicator nematoceran species, their atdic
values (IV) and consequent significances (p) among

34 study sites (two outliers were excluded from cluster groups.

the analyses) were classified into five groups by indicator species group IV P
Cluster analysis. The cluster dendrogram was Phylidorea abdominalis 1 89 0001
pruned at the level of50 % information  TiPulaluteipennis 1744 0001
remaining to define groups (Figure 3). Sites E'Ty"‘:orea,hfter?gy”a 1 22; gggz
indicated by their group membership are also ~ P @ mesen s
. . . . . Helius longirostris 1 66,7 0,003
graphically shown in NMS-ordination (Figure 4). .. .. L e44 0001
Accprdmg to' MRPP test, a highly significant Erioptera flavata 1 544 0018
statistical difference between groups Was picranomyia ventralis 1 534 0,007
detec:.ted A:O.Zl,.p:<0.0001). Further, Irl.dicla:tor Prionocera pubescens 1 51’1 0’002
Species Analysis found numerous significant prionocera turcica 1 496 0,001
indicators for the cluster groups (group 1, 16 Pneumia ussurica 1 47 001
Indicator Species [IS]; group 2, 8 IS; group 4, 13 Pilaria decolor 1 425 0035
IS; group 5, 8 IS, Table 4). Southern aapa mires Dicranomyia terraenovae 1411 001
characterised by rich fen vegetation (group 1) are Dicranomyia ponojensis 1 369 0025
quite clearly separated from the other groups, asPicranomyialongipennis 1333 0048
indicated by the NMS-ordination. Quite close to Phy"dsreasq?a'i’”s ; 3:;8 ggé‘z‘
these comes a group of three sites in the southerri :%zof::fmz‘;gvosa > e oo
- r(rjud(_jlfl sfubzone (gro_up 2), having slopflng fens Dixella hyperborea > 538 0005
and rich fen vegetation as common features. ;. .., .aongicornis > 537 0013
Group 3 is formed by sites farther in the north ppigorea umbrarum > 453 0015
than Slte.S in grou.ps 1 and 2_1 and be.mg Dicranomyia stigmatica 2 43,3 0,004
characterised by oligo-mesotrophic vegetation. metalimnobia zetterstedti 2 40,9 0,015
Groups 4 and 5 are composed of sites lying in theTipula gimmerthali 2 376 0,047
subalpine subzone; group 4 is characterised byMmolophilus flavus 4 71,6 0,001
springs and flowing water and group 5 by palsa Neolimnomyia nemoralis 4 675 0,002
mires, alpine wetlands and rich fen vegetation. Cylindrotoma distinctissima 4 602 0004
To conclude, north — south gradient, trophic TPulanubeculosa 4 5718 0006
status, influence of groundwater and presence —z”e“t:“'a m‘IJI‘”a - j :Z; ggiz
absence of flowing water are probably the most ~2°azarela subnegleta S
. . . . . Limonia sylvicola 4 42,9 0,022
important environmental variables influencing _
he nematoceran assemblages Ripidia maculata 4 42,9 0,029
the ges. Dicranota gracilipes 4 42,9 0,028
Tricyphona schummeli 4 42,9 0,026
Dixa nebulosa 4 42,9 0,026
Berdeniella freyi 4 40,6 0,042
Dicranota bimaculata 4 36,8 0,045
Symplecta meigeni 5 77,4 0,001
Dicranomyia hyalinata 5 66,7 0,001
Prionocera ringdahli 5 55,2 0,012
Ptychoptera hugoi 5 52,9 0,006
Erioconopa diuturna 5 47,4 0,013
Dixella laeta 5 42 0,036
Angrotipula tumidicornis 5 39,6 0,041
Prionocera abscondita 5 37,5 0,032
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3.3. Temporal succession of species andcombined, different temporal patterns in the
individuals number of species and individuals are detected
(Figure 5c, d). Peak of species richness is
Temporal succession and abundance of theobserved within end of June — beginning of July;
semiaquatic flies was assessed by using sweem slight drop in the number of species is seen
net samples; Malaise trap material was not validwithin end of July — beginning of August and a
for this purpose due to long collecting intervals. subsequent rise within weeks 30-31 (Figure 5c).
In the study sites 1-10 (being mostly rich aapaAbundance of the caught specimens peaked in
mires, located in the southern subzone) there washe end of June — beginning of July and in the last
a relatively high number of species flying early in half of August (Figure 5d). For example, species
the season, and the maximum number of speciesccurring in great abundances in the early season
were flying in the last half of August (Figure 5a). were P. pubescensTipula subnodicornisandT.
The drop of species within weeks 24-25 was duegrisescens later in the season (weeks 26-29)
to negligible sampling effort. Two peaks in the Helius longirostris Prionocera turcicaldioptera
abundance of collected specimens were observedinnaei, Erioptera flavata and Phylidorea
great proportion of nematoceran individuals squalens were abundant andDicranomyia
occurring in the early (first half of June) andelat rufiventris D. ponojensisTipula melanocerqsT.
season (last half of August) (Figure 5b). The luteipennisand Erioconopa diuturnawere very
tipulid fly Prionocera pubescensas actually far abundant in August (weeks 32-35) (Table 5). The
more abundant in the field than in the samples,pediciid fly Dicranota guerini shows some
especially in rich birch fens, where thousands oftendency of having two generations within a
them were flying in the first half of June (it flying season; its abundance was highest in the
would have been impossible and meaningless tdate June and in the end of August. Meniscus
catch allP. pubescenmdividuals seen in its peak midgesDixella obscuraand Dixa nebulosamay
of flight). Thus, there is a bimodal pattern in the also have a bivoltine lifecycle, but their highest
seasonal abundance of semiaquatic flies in aapabundance is clearly in the end of season (Table
mires in this region. If all sweep-net material is 5).

a) Number of species within 2-week periods, C) Number of species within 2-week periods,
study sites 1-10, sweep net material all samples, sweep net material
25
» 70
£ % g 60
g " 53
15 16
40
5 13 % 38
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3 5 ] 3
2 d 210
04 5 . 04 : . : : , ; i
2223 2425 2627 2829 3031 3233 3435 2223 2425 2627 2829 3031 3233 3435
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Figure 5. Patterns in the temporal succession wiagiatic fly species (a, ¢) and specimens (bndwb-week intervals,
sweep net material. Study sites 1-10 (a, b) wepa aares located in the southern subzone, wheiga®$ ¢ and d are based
on all sweep net material from southern to subalgimbzones. In southern aapa mires (a) numberreocfespis highest in the
end of season (August), and number of specimenis (b@aked in the early (June) and late (Augusiy@e. In combined
material, number of species (c) is highest in &gt number of specimens (d) is high in July an@éeisfly in August.
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Table 5. Temporal succession of the semiaquats {IDiptera, Nematocera) as assessed in two-weethkarts,
their absolute abundances, sweep-net samples.eSpe arranged according to their flying peritakting from
vernal and ending to autumnal species.

week number
22-23 24-25 26-27 28-29 30-31 32-33 34-35

Tipula subnodicornis 51 18 34 1

Prionocera serricornis 43 2

Prionocera pubescens 95 23 23 15 13

Tipula grisescens 36 9 1

Prionocera subserricornis 1 6 57 3 1
Angarotipula tumidicornis 4 6 9

Dicranota guerini 3 1 22 1 3 21
Tricyphona unicolor 2 5

Helius longirostris 6 46 17

Idioptera linnei 6 10 50 10

Prionocera turcica 16 19 24 41 6
Metalimnobia zetterstedti 1 1

Erioptera lutea 8 2 1
Erioptera flavata 7 32 51 35 2
Phylidorea abdominalis 2 13 17 9
Prionocera woodorum 1

Phalacrocera replicata 1 3

Prionocera chonsenicola 4 9

Pneumia mutua 35

Parabazarella subnegleta 7 24

Pericoma rivularis 1 2

Tipula mutila 1

Pedicia rivosa 1 4 8

Molophilus flavus 6 33 21 4
Dicranota exclusa 5 92 22 33 5 1
Dicranota bimaculata 1 4 7

Idioptera pulchella 3 20 2

Dixella amphibia 8 3 2
Tricyphona immaculata 37 9 1
Phylidorea squalens 48 45 7
Pericoma formosa 1

Pneumia stammeri

Eloeophila trimaculata 73

Molophilus propinquus 16

Dicranomyia morio

Tipula varipennis

Tipula subexcisa 1

Tipula excisa 20 3 1
Dicranomyia caledonica 13 7

Molophilus ater 253 11

Ormosia fascipennis 1

Symplecta meigeni

Pneumia pilularia

Berdeniella freyi 52

Orimarga attenuata 2 1 1
Prionocera ringdahli

Euphylidorea meigenii 4 1 1 1

Tipula moesta 10
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22-23

24-25

26-27 28-29 30-31 32-33

week number

34-35

Tipula lateralis
Prionocera recta
Dicranomyia distendens
Erioptera beckeri
Cheilotrichia areolata
Phylidorea longicornis
Ptychoptera hugoi
Cylindrotoma distinctissima
Tipula laccata
Dolichopeza nitida
Ptychoptera minuta
Tipula montana

Tipula salicetorum
Tipula coerulescens
Limonia macrostigma
Dicranomyia halterata
Dicranota pavida
Neolimnomyia nemoralis
Tipula lunata
Metalimnobia quadrinotata
Molophilus crassipygus
Dicranomyia stylifera
Erioptera nielseni
Eloeophila maculata
Tipula variicornis

Tipula freyana

Ormosia staegeriana
Phylidorea fulvonervosa
Tipula luridorostris
Phylidorea umbrarum
Dixella aestivalis

Dixella hyperborea
Tricyphona schummeli
Euphylidorea phaeostigma
Tipula trispinosa
Ormosia ruficauda
Pilaria decolor
Dicranomyia terraenovae
Pilaria meridiana
Dicranomyia rufiventris
Tipula melanoceros
Dicranomyia modesta
Dicranomyia hyalinata
Dixella laeta

Limonia sylvicola
Dicranota gracilipes
Limonia trivittata
Dicranomyia aperta
Dicranomyia magnicauda
Discobola annulata

28
14

13
10

112 2

26 6

14

12 12

18 10 112

N R ke

16 20

13 58
15 327
84

18 66
36 13
12 102

P N O W

177

131
60

96
93

28

27
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Table 5. Continues.

week number
22-23 24-25 26-27 28-29 30-31 32-33 34-35

Dicranomyia didyma 1 8
Phylidorea heterogyna 87

Ula sylvatica

Logima satchelli 1 1 2
Dixella borealis 16 12
Dixella obscura 2 3 1 20 62
Tipula luteipennis 11 210
Dixella naevia 17 107
Dicranomyia ponojensis 2 17 372
Dicranomyia ventralis 3 39
Dicranomyia stigmatica 4 35
Dicranomyia halterella 2 20 138
Dicranomyia longipennis 1 16
Dicranomyia patens

Dicranomyia omissinervis 1
Dicranomyia autumnalis 7
Phyllolabis macroura 10
Tipula gimmerthali 1 150
Dicranomyia moniliformis 1
Erioptera diuturna 298
Tipula invenusta 46
Gonomyia stackelbergi 3 133
Tipula limbata 16
Dixa nebulosa 1 6 72

Chodopsycha lobata
Thaumalea truncata

3.4. Distribution and ecology of the species findings from south boreal region are, however,
rather old (about 100 years old, for exam@le
Distribution and ecology of the studied species infascipennis and P. macrourga or relict-like
Finland were estimated (Table 2). Altogether 81 populations far from their main distribution area
species were assessed as wide-ranging fliege.g.D. ponojensisO. attenuatqa Hence, above
(distributed all over Finland, from south to north mentioned species are defined as northern due tc
boreal region, including alpine subzone), 40 astheir main occurrence in Finland. In a similar
northern species (distributed in middle — north manner,  Scleroprocta sororcula and
boreal region), 29 as southern speciesRhypholophus haemorrhoidakgere classified as
(distribution in Finland up to middle subzone of southern although there are single findings from
the northern boreal region) and four as alpinethe subalpine subzone of the northern boreal
species (distribution in Finland confined to region.
subalpine subzone of the northern boreal region)
(Figure 6a). It should be expressed here, thatStudied flies were classified to five main
Ormosia fascipennjs Phyllolabis macroura  ecological categories and further to 12 finer-scale
Symplecta meigeni Dicranomyia ponojensjs classes as followgeatland species 7{swamp
Orimarga attenuata Angarotipula tumidicornis  species [surface fed habitats] 26, rich fen species
Ptychoptera hugoand Thaumalea truncatavere  [mesotrophic and eutrophic mires] 19, peatland
classified as northern species, although there argeneralist species 18, eurytopic wetland species
findings from the southern boreal region. Thesel4), lotic species (brooks and streams) 30,
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terrestrial species 28 (eurytopic terrestrial

fly fauna 29

species 17, saproxylic species [dependent on

decaying wood] 5, fungi species [dependent of
fruiting bodies of fungi] 5, rich forest species 1)
alpine species12 (alpine wetland species 9,
alpine terrestrial species 3)spring species
(groundwater fed habitats) 7 (Figure 6b).

3.5. Species new for Finland, rare and probably
threatened flies

Dicranomyia  moniliformis Doane  (Lkoc:
Akrahamanvuoma, Repsuvuomalpolichopeza
nitida Mik (Lkor: Sodankyla, Li: Tievoja) and
Prionocera abscondithackschewitz (Le: Pikku-
Malla, Li: Galddasduolbbas) were found for the
first time from Finland in the course of the
present study. A total of 93 new provincial
records of the semiaquatic fly species were made
(Lkor 3, Lkoc 42, Le 33, Li 16 new records). In
addition to the species new for the regional fauna,
findings of several rare, insufficiently known and
possibly  threatened  species  such as
Paradelphomyia nigrina Erioptera beckeri E.
nielsenj Rhabdomastix paryaSymplectasp*,
Dicranomyia aperta D. longipennis D.
omissinervisD. lulensis D. styliferg Prionocera
woodorum Tipula obscuriventris T. subexcisa

T. laccata T. tchukchi Dicranota robusta
Pneumia pilularia P. ussuricaand Thaumalea
truncatawere highly interesting.

[*Based on Theolwald's (1971) view,
identification of the male specimen from Malla
Strict Nature Reserve would lead t&.
novaezemblae scoticaHowever, J. Stary has
examined the specimen, and according to him
this identification is no longer validS. scotica
and related species will be revised in a
forthcoming publication (J. Stary & F. Brodo in
prep.). The specimen discussed here will be
included in their studied material and reported by
them in its new taxonomic concept.]

a) Distribution patterns of the studied

species
alpine 3%

southem 19%

wide-range 52%

northem 26%

b) Ecological classification of the studied
species

temrestrial 18% peatland 50%

lotic 19%

Figure 6. a) Distribution patterns of the studie841
semiaquatic fly (Diptera, Nematocera) species imafid,
as classified here: wide-range species occurrihgoar
Finland, from the southern boreal to the subalingzone
(see Figure 2), northern species not occurring hia t
southern boreal zone, southern species extend riuege
up to the middle subzone and alpine species atdcted
to the subalpine subzone. b) Rough ecological ifieaison
of the 154 species (for details, see 3.4.): pedtthmellers
(mires, swamps, eurytopic wetland species), lgtiecges,
terrestrial species, alpine species (both teredstand
semiaquatic) and spring species (crenobiontic,inedfto
spring-fed habitats).
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4. Discussion Among the most interesting results, in the light of
methodological aspects and community studies of
4.1. Regional species richness of flies, semiaquatic flies, is the comparison between
abundance, sampling methods Malaise traps and sweep netting. In the present
study, the total number of species in a site was
A total of 154 species of flies belonging to nine obtained by combining species number of trap(s)
nematoceran families were identified in this and sweep netting. In general, Malaise traps were
study, which is 38 % of the total number of quite efficient, an average of 84 % of species
species found from Finland. A vast number of were caught by traps in the study sites. However,
species were craneflies, which comprised 81 % ofthe contribution of sweep net material was
the total number of species. Among cranefliessignificant, although less than half (44 %) of the
Limoniidae was the most species rich family with species were caught by sweep netting in the study
a proportion 55 %. As noted by Mendl| (1979), in sites in average (in some sites, where sweep
northern regions the subfamily Limoniinae is netting was performed several times in the study
more rich in species than Chioneinae period [sites 1-5, 5-13 samples], only 40 to 68 %
(=Eriopterinae) which are dominant in the more of the total number of species were caught).
southern latitudes (e.g. in Central Europe). ThisThere were seven species, which occurred only in
was also the case in the present studyithe sweep net samples (most notably
Limoniinae was the most species rich subfamily Dicranomyia longipennisand Dixella laetg or
(32 spp) over Chioneinae (21 spp) andthey were more abundant in net samples than in
Limnophilinae (=Hexatominae, 16 spp). In the the traps (e.g. Phylidorea abdominalis
three biogeographical provinces where this studyDicranomyia ponojens)s On the other hand, 47
was performed (Lkoc, Le, Li; only one sweep net species were present exclusively in Malaise traps
sample was taken from Lkor) a total of 215 and sweep netting as a method is sensitive to
species belonging to the families covered hereweather conditions, collecting in rainy days or
have been recorded (J. Salmela, unpublished)sweeping wet vegetation is certainly not very
thus 72 % of the known regional fauna was profitable. To conclude, Malaise trap is efficient
collected. in the community studies of wetland-inhabiting
flies, but sweep netting may be used as an
Quite large number of specimens, 15718 exx,additional method in order to have a realistic
was collected by Malaise traps. On average, 374icture on the abundance and frequency of
individuals were caught per trap, which is higher certain species not properly caught by Malaise
than the mean number of 295 individuals/seasortrap. Sweep netting should be performed at least
of the Malaise trapping of semiaqutic flies in four times during a season (first half of June,
Finland between 1999 and 2006 (material baseduly, early August and last half of August) due to
on 208 traps and over 61000 specimens, Jthe temporal succession of adult flies (see 4.4.).
Salmela, unpublished). This difference in
abundance may be due to presence of certain vergome northern boreal, autumnal species extend
productive and lack of very specimen-poor sitestheir flying season to the September and even
in the present study. Suttijarvi, Galddasjohka 1,October, but there should be only two boreal
Galddasjohka 2 and Iso Jehkas W were the sitesranefly species with such a late flight period tha
where flies occurred in highest abundances; inthey would have probably been missed in this
the three first mentioned sites high abundance oftudy. In Sweden,Tipula persignata tofina
flies was attributable to cold stenothermic and Alexander (ad. persignataandT. boreosignata
lotic psychodids, whereas in the last mentionedTjeder have been collected only in September
site alpine, terrestrial limoniid Phyllolabis (Tjeder 1974). However, these poorly known
macrourawas super dominant (see 4.2.). species are not yet known to occur in Finland.
Further exceptions are, of course, the wingless
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members of the genu€hionea (Limoniidae), according to Mendet al (1987) and Solem and
which are present from late autumn to early Mendl (1989) diversity of limoniid and pediciid
spring (Mendlet al 1977).Chionea however, fauna of lotic environments declines with
are forest-dwelling craneflies and not dependentincreasing altitude. In boreal Finland, diverse
on wetland biotopes (Tahvonen 1932, Itamies &lotic communities of semiaquatic flies are
Lindgren 1985). associated with circumneutral pH, cold water
temperature during summer and rich riparian
4.2. Diversity of the studied communities, vegetation (J. Salmela, unpublished). Most likely
common and rare species the conditions in the interface of the flowing
water and the bank area are the crucial
Number of species in the study sites ranged fromenvironmental filters influencing semiaquatic fly
six to 56, on average 32 species was recorded perommunity composition and diversity
site. This average number is higher than the meariBrinkmann 1991).
number of species (26 spp) based on Malaise trap
material from 208 wetland sites in Finland (J. It should be remembered that semiaquatic flies
Salmela, unpublished), which is partly were collected only by sweep netting from a
explainable due to sweep netting in the presennumber of localities (Appendix 1) in addition to
study. Most species rich sites were distributedthe study sites. Because no Malaise traps were
over the subzones of the northern borealused, information on the diversity and species
ecoregion, and thus, no differences in speciescomposition of these sites is not comparable to
richness among southern, middle and subalpinéMalaise-trapped sites. However, three sweep net
subzones were noted. Further, mean speciesites should be mentioned here: Kutuoja and
richness in the rich fens of southern subzoneLismajoki headwater streams in the southern
(sites 1-6) and in the palsa mires and rich fens insubzone, and a brook flowing to Lake
the middle (site 21) and subalpine subzones (site®avrraluobbal in Utsjoki, subalpine subzone. The
22, 25, 26) was the same, 35 species. The modivo first mentioned sites were located on
diverse localities were characterised by springs,calcareous bedrock, being characterised by clear
rich fen vegetation and flowing water, and the water, abundant submerged vegetation (e.qg.
sites were lying in relatively low altitudes. In Fontinalis antipyreticaCaltha palustri3 and rich
comparison, oligotrophic —  mesotrophic riparian vegetation (including Ranunculus
vegetation or location in higher altitudes were in lapponicus Lactuca sibirica Polemonium
relation to lower species number. In other words,acutiflorum) with a canopy of deciduous trees
the more diverse (number of microhabitats) the(birch, alder). A total of 32 and 27 species were
environment, the richer the fly assemblage, ascollected from Kutuoja (fauna of two close
predicted by ecological theory (Begost al sampling sites combined) and Lismajoki,
1996). Most species rich (>60 spp) sites of respectively. Dicranomyia omissinervjs D.
semiaquatic flies in Finland (single Malaise trap morio, Tipula luridorostris T. laccataand T.
in a single collecting season) are located in thefreyanawere among the most interesting findings
southern boreal and hemiboreal region and sitegrom these two sites. The brook flowing to the
where >50 species are present could be assesséake Davrraluobbal was characterised by slightly
as very species rich localities (Salmeda al humic water and swampy shores with luxuriant
2007). Considering mires, in a number of studiesvegetation atteuccia struthiopteriswas eye-
(Brunhes 1990, Brunhes & Villepoux 1990, catching). Altogether 28 species were found from
Brunhes & Dufour 1992, Salmela 2004, Salmelathe site, including poorly known and rare
& llmonen 2005) it has been noted that there is acraneflies viz. Prionocera woodorum Tipula
positive relationship between the species richnessaccataandT. moestaAs noted above, 40-68 %
of flies (families treated here) and the trophic of the semiaquatic fly species were collected by
status of the mire. Patterns in species richness a$weep netting from the sites with several samples
lotic environments are not well known, but during the season. Hence, the “true” total number
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of species from the three above mentionedsubalpine subzone Symplecta sp, Tipula
headwater brooks may be close to 50. tchukch) or have otherwise wide distribution in
Finland but become less frequent in northern
There were 17 species which were present in >5(arts  of  their range Rhypholophus
% of the study sites. With the exception of two haemorrhoidalis  Scleroprocta  sororcula
species Rtychoptera minutaLogima satchel)i Certain species are not rare, but their preferred
all were craneflies. These most common speciedabitats were poorly sampled or the habitats
tended to occur abundantly and most of themstudied here were suboptimal for them. Such
have wide distribution in Finland; only two species, for example, addcranomyia patensind
species, Dicranomyia ponojensisand Tipula D. magnicauda which are dwellers of swampy
excisahave northern distribution (the former has shores of rivers and lakes. Some rare species are
a relict population in southern boreal Finland, discussed below with more detalils.
Salmela 2004). These species are mainly dwellers
of various types of peatlands (elDicranomyia  4.3. Grouping of the study sites, indicator species
distendens Tipula subnodicornis or eurytopic and environmental variables likely to influence
inhabitants of wetlands (e.g.Tricyphona  assemblage structure
immaculata Ptychoptera minuta There were
five species whose abundance exceeded 100The analysed 34 study sites were classified to
individuals in the study sites. Two of these werefive cluster groups based on their species
lotic psychodids preferring spring-fed habitats, composition and the relevance of the
Berdeniella freyiand Parabazarella subnegleta classification was assessed by using NMS-
the former was abundant in Galddasjohka andordination, MRPP-test and Indicator Species
Havgajohka headwater streams whereas the latteAnalysis. These groups or community types
was dominant species in Suttijarvi spring. seemed to be best differentiated due to
Tricyphona immaculatavas present in the almost geographical location in north — south gradient,
all of the study sites, being most abundant in richmire trophic status, influence of groundwater and
fens with spring influence (Kielisenpalo, presence — absence of flowing water. Sites
Gihccegorzi SE 2) and headwater stream withbelonging to group 1 were southern aapa mires
seepages (Galddasjohka Bhyllolabis macroura  with rich fen vegetation. There was a high
was found only from three sites (all in Kilpisjarvi number of significant indicator species,
area, lying on Caledonian mountain belt), andrepresented by mire-dwelling species favouring
being very abundant in the Iso Jehkas W, lying ineutrophic conditions (e.g. Phylidorea
the middle oroarctic zone. According to Meredll abdominalis Erioptera nielseni Pneumia
al. (1987) and Solem & Mendl (1989)p. ussurica Dicranomyia longipennjs Further,
macrourawas superior in abundance in low and indicator species included wide-ranging species
middle alpine zones (circa 1000-1400 m a.s.l.) inof wetlands Kelius longirostris Prionocera
the Norwegian mountains. Finallyfiolophilus  pubescendP. turcicg, which were very abundant
flavus occurred in spring-fed sites and it was within the sites of this group. Group 2 was
most abundant in Galddasjohka 1 andcomposed of three sites, sharing rich fen
Gihccegorzi SE 1. The species is commonvegetation and sloping mire surface as unifying
dweller of springs and cold headwater streams alfeatures. Indicator species of the present group
over Finland (Salmela 2006). were mainly dwellers of swamps (eRhylidorea
fulvonervosaP. umbrarum and rich fensTipula
At the other extreme in the continuum of gimmerthal). Sites of the group 3 were quite
common and rare species are those flies whiclclearly differentiated from the other groups in the
were found only from one locality. 16 out of 25 NMS-ordination, although no  significant
of these rare species were present as singletons indicator species were found. These sites lay in
the samples. Some of these rare species havihe middle and subalpine subzones and were
probably very limited distribution in the characterised by oligo-mesotrophic vegetation.
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Group 4 was formed by sites lying in the Two outlier sites, Nunaravuoma and Iso Jehkas
subalpine subzone, being characteristic of springW, were not included in the community analysis.
influence and flowing water. Indicator species of These sites were so different in their low
this group are dwellers of springs and cold nematoceran diversity and species composition to
headwater streams M®plophilus flavus other localities, and thus, their removal was
Parabazarella subnegleta Pneumia mutua reasonable for technical reasons. However,
Tricyphona schummeli Berdeniella freyi or sampling of semiaquatic flies in these localities
being species of lotic waterdDika nebulosa  was not unsatisfactory, because high numbers of
Dicranota bimaculatqa Furthermore, the rest of individuals was caught from both sites.
the indicator species of this grouggolimnomyia  Nunaravuoma was an oligotrophic fen, poor in
nemoralis Cylindrotoma distinctissimaTipula plant and bryophyte species richness and
nubeculosa Limonia sylvicola and Rhipidia ~ dominated byTipula subnodicornis(496 exx).
maculatg prefer moist soil or are terrestrial. Iso Jehkas W was lying high above tree line in
These species have originated to the sampleshe middle oroarctic zone, characterised by snow-
from the adjacent riparian forests or alpine bed and alpine heath vegetatioRhyllolabis
meadows. Sites belonging to group 5 were palsanacrourawas there superior in abundance (1340
mires or alpine wetlands in the subalpine exx). Thus, the sites display a natural low
subzone. Indicator species of this group arediversity of flies and, most likely, if more such
northern (e.g.Symplecta meigeniPrionocera  habitats would have been sampled (poor fens and
ringdahli, P. absconditp or are abundant in oroarctic snow-beds) they would have formed
alpine  wetlands [Qicranomyia hyalinata  their own cluster group in the community
Erioconopa diuturng Dixella laeta is analyses.
characteristic of lentic, northern boreal waters.

August. Considering the abundance of
4.4. Temporal succession of species and seasonaemiaquatic flies, there is a peak in early June
variation in abundance and in late August. By combining all sweep net

material from southern to subalpine subzone, it is
Assessment of temporal succession of specieglearly seen that the highest proportion of the
(phenology) and their abundance was based orspecies are on the wing in July, and the number
sweep net samples. These samples were collecteaf individuals peaks in July and in the end of
through the study period from the end of May till August. These results are in general concordance
the beginning of September. This collecting with studies from Swedish Lapland (Mendl 1974,
method was quite successful for tipuloids, Tjeder 1974, 1979) and from mountainous areas
ptychopterids and dixids, but performed poorly of Norway (Mendlet al. 1987, Solem & Mendl
regarding psychodids. Thus, the results presented989), showing that most tipuloid species are
here describe well the phenology of the three firstflying in the July and August. However, data as
mentioned groups. Malaise traps were emptied inpresented here is not available for comparison.
4-6 week intervals, which were too long for
assessing flight periods of the species. Sites,1-104.5. Distribution patterns of the studied flies,
located in the southern subzone and mainly richnorthern species emphasized
aapa mires, were visited several times (3-13
sweep net samples, mean 7 samples/site) durin@ver half of the species (52 %) found in this
the study period and adequate view on theirstudy were wide-ranging, being distributed all
species composition, abundance and temporabver Finland. Minority of these flies are,
succession was obtained. In these sites, and likelyaowever, more frequent in the northern parts of
in other rich aapa mires in northern boreal regiontheir range (e.g. Euphylidorea meigenii
as well, relatively high number of species is on Dicranomyia hyalinath and thus, rare and
the wing in the early season, there is no peak inpossibly more demanding in the southern boreal
July and highest number of species are flying inzone. Although certain species have been
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recorded from the southern boreal zone, theylOO0 years old (specimens deposited in ZMH), and
were here classified as northern. These nineaccording to Krogerus (1960) there is one record
species could be placed in two groups: specieof O. fascipennis from a sedge fen
whose findings from southern Finland are few (“Weissmoore”) in the biogeographical province
and old (QOrmosia fascipennjs Phyllolabis  of Ab (collected in 1930’s, no specimen is left for
macrourg Symplecta meigeni Angarotipula  verification). D. ponojensisand O. attenuata
tumidicornig and species which have relict-like have been found from a spring-fed rich fen in Th:
populations in the southern boreal zone Toivakka (Salmela 2004) and truncatafrom a
(Dicranomyia ponojensjsOrimarga attenuata ~ mesoeutrophic spring in Ta: Ruovesi (Salmstla
Ptychoptera hugei Thaumalea truncaja To al. 2007), far from their nearest known
clarify, findings of A. tumidicornis from the  populations in Ok and Ks (middle — northern
middle boreal (Oba: Oulu, 1 ex) and southernboreal zone).
boreal (Sa: Taipalsaari, 1 ex) ecoregions are over

proportion of the studied species (3 %) was
Most of the northern species, as defined herealpine, being present only in the subalpine
occur throughout the northern boreal zone andsubzone in Finland. One of thes®habdomastix
may also be present in the middle boreal zoneparva has been recorded merely from NW
Examples of such species areheilotrichia Lapland, Le: Kilpisjarvi area. There are some
areolataandPrionocera ringdahli(Figure 7a, b).  other poorly known and rarely caught species, all
A small number of the northern species seem noof their findings originating from the same area,
to occur in the northernmost part of Finland, ande.g. Arctoconopa forcipata (Lundstrom), A.
thus, their distribution is limited to the middle obscuripes (Zetterstedt) (Mannheims 1972),
boreal zone in south and middle subzone in northOrmosia brevinervigLundstrém) (Tjeder 1965)
(e.g. Phylidorea umbrarum Tipula freyana  and Nephrotoma lundbecki (Nielsen)
Figure 7c, d)Dicranomyia stylifera(Figure 7e)  (Oosterbroek 1979). One further northern species
may have its main distribution in the subalpine not found in this study itimonia maculicosta
subzone and the southern populations in the(Coquillett), only known from Li: Utsjoki
coniferous zone in Ks: Kuusamo (Frey 1932, (Siitonen 1984). Because the species is known
Krogerus 1960) are probably glacial relicts. Somefrom Swedish Lapland, Tornetrdsk area (Mendl
arctic-alpine shrubs and herbs have such al979) and Messaure (Mendl 1974) it may also
distribution pattern in Finland (Saari 1978) and occur in NW Finnish Lapland. In addition,
insects, both northern and southern species, araorthern palearctic speciesTipula Kaisilai
known to have relict populations living in springs Mannheims and T. pruinosa stackelbergi
far from their core areas (Nielsen 1950). It is not Alexander (syn.T. subpruinosa Mannheims)
known for sure, due to the inadequate andhave been caught only from Lkoc: Pallastunturit
obscure tabulation by Krogerus (1960), it  (middle subzone) 1950’s, with no recent records
styliferamay occur in spring-fed, sloping fens in from Finland (Mannheims 1954F. kaisilai is
Kuusamo (see Krogerus 1960, p. 143, Fig. 5).reported from Ks: Kuusamo [Viramo 1992] but
Tipula obscuriventris(Figure 7f) has a similar this finding is based on a female specimen and
kind of distribution map a®. stylifera but its  should be re-examined).
abscense from the southern and middle subzones
may be due to inefficient collecting. Small
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(Bardy

Prionocera ringdahli Tipula freyana

Tipula obscuriventris

Figure 7. Three different distribution patternsnofthern craneflies (Diptera, Tipuloidea) in Firda€heilotrichia areolata

(a) andPrionocera ringdahli(b) occur throughout the northern boreal zoneetdnd their distribution to the middle boreal
zone.Phylidorea umbrarun{c) andTipula freyana(d) extend their range to the middle boreal zanthé south and middle
subzone in the north, being thus absent from thalpine subzoneDicranomyia stylifera(e) has its main distribution in
calcareous areas of the subalpine subzone andemnchepulations in the coniferous zone in Kuusammobably glacial
relicts. Tipula obscuriventrigf) has similar distribution map, but its absefrezam the southern and middle subzones may be
due to inefficient sampling. small dot=1-4 recorttege dot 5-8 records; solid black zones= severabrds, species is
common within the colored area.
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4.6. Preliminary, simple conservation value Perunmammarinjanka, Galddasjohka 1,
assessment based on semiaquatic flies Skalvejavri W, Pikku-Malla 1, Gihccegorzi SE1
and Saana. In rest of the sites, number of
Almost all of the studied localities were protected indicator species ranged from 0-4 (Table 3). To
Natura2000 sites, consisting of Strict Nature conclude, rich birch fens and flark rich fens af th
Reserves, Mire Conservation Areas, Wildernesssouthern subzone and palsa mires of the
Areas or other sanctuaries protected by nationakubalpine subzone were highly valuable
legislation. All study sites could be assessedconsidering their nematoceran assemblages anc
pristine in their state of naturalness, meaning thasites lying on base-rich bedrock with seepages or
they were not ditched or otherwise modified by flowing water ranked high as well. Not
man. For this reason, the studied sites aresurprisingly, sites with high nematoceran richness
important for nature conservation of boreal andharboured high number of indicator species, an
alpine wetlands, and could serve as referenceexception being Galddasjohka 2, which was the
sites for biomonitoring and assessment. Thesesecond species rich site in this study (55 spp) but
study sites were classified to assemblage typesonly one indicator species was encountered there.
and as noted above, their communities wereOne should bear in mind that this classification
differentiated by e.g. geographical location and scheme is preliminary, but flies may have great
trophic status. Further, notable differences in thepotential for biomonitoring, assessment and
richness of fly species between the sites wereevaluation of wetlands and terrestrial biotopes
detected. In addition to classifying sites (Dufour 1997, Stubbs 2003, Chadd & Extence
depending on community structure and diversity, 2004, Ujvarosi 2005, Salmetd al 2007).
third possible way to rank the sites is based on
the number of indicators, such as rare and4.7. Some rare and possibly threatened species
threatened species (Chadd & Extence 2004).
Quite subjectively, but based on available In the following sections global distributional
information and careful consideration by the data of flies 5 obtained from
author, 28 species were selected as indicatordhttp://ip30.eti.uva.nl/ccw/index.phfor craneflies
being species which (i) will be probably andhttp://www.faunaeur.ordor other families, if
classified as red-listed (NT, VU, EN, CR) in the not otherwise stated. Notes on the occurrence and
next national assessment, (i) are rare orecology of the species in Finland are based on the
demanding species, indicative of some specificdatabase of Finnish semiaquatic flies compiled
resource or habitat quality (e.g. calcareousand updated by the author, unless otherwise
bedrock, emergent groundwater) or (iii) speciesindicated.
which main distribution is in boreal region or
Scandinavia and could be assessed ag%.7.1.Limoniidae and Pediciidae
international responsibility species of Finland
(indicator species are bold-faced in the Table 2).Paradelphomyia nigrinais apparently a rare
Presence of these species in the study sites werguropean species, known from western Russia,
counted, and thus based on this preliminary andCzech Republic, Latvia, Slovakia and Sweden.
simple conservation value evaluation, a rankTjeder (1952, asOxyrhiza septentrional)s
order of the sites was obtained. Ten indicatorcollected a male specimen on the “boggy borders
species occurred in Vasanvuoma, 8-9 of suchof a little cold brook” from Dalecarlia, being
species were present in Galddasduolbbas 1perhaps the only known locality of the species in
Galddasduolbbas 2, Akrahamanvuoma, Sweden (Tjeder 1955). In Finland the species has
Kielisenpalo, Havgajohka and Buolbmatgeasjavri been hitherto known from two sites located in
SE. 5-7 indicator species were present inSouth Finland (Salmelaet al 2007). In the
Repsuvuoma, Vielmakoskenpalo NW1, present studyP. nigrina was noted from four
Vielmakoskenpalo NW2, Pierkivaaranjanka, sites (rich fens in Kittila, southern subzone), it
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was found only in Malaise traps and only oneits records are from the southern part of the
female was collected from each site. The femalecountry (Salmela & llmonen 2005, Salmeiaal
vaginal apodeme oP. nigring an anatomical 2007). There is an old material collected by R.
character not previously depicted, is hereFrey from Lkoc: Muonio in 1911, which were
illustrated (Figure 8)P. nigrina is obviously a  determined by Lundstrom (1912) a<£.
rare species of rusty seepages and rich fens ifuscipennisMeigen. The author has re-examined
Finland, occurring from southern boreal zone upthis material, and all specimens proved to belong
to southern subzone of the northern borealto E. beckeri Despite this old record from
ecoregion. Most probably a species indicating Muonio, there has been no other record from the
high conservation value of its occupied habitatsnorthern boreal zone. In this study, one male was
and should be classified as threatened in Finland.collected by sweep netting in the end of June
from Li: Perunmammarinjankak. beckeri is
apparently quite rare peatland-dwelling species in
Finland, perhaps confined to pristine sites with
unaltered hydrology and becoming less frequent
in northern latitudes.

Erioptera nielsenis a European species, present
in northern and western parts of the continent
(e.g. Baltic countries, British Isles, Netherlands,
Czech Republic, Austria) and interestingly, the
species is recorded neither from Sweden nor
Russia. The species is rare in Finland, it has been
collected from the southern parts of the country
from mires of varying trophic status (from
oligotrophy to eutrophy) (Krogerus 1960,
Salmela & Autio 2007). In this study. nielseni
was found from six localities, all rich fens lying
in the southern subzone. Hence, the species coulc
be assessed as mire-dwelling, southern limoniid,
occurring in wet sites and perhaps preferring
meso-eutrophic mires (Boyce 2004, Salmela &
Autio 2007). Most likely,E. nielsenicould be a
reliable indicator of unaltered mire hydrology.

Rhabdomastix parvais a northern European
species, found from a handful of localities in
Norway (mainly Dovre), Sweden (Abisko,
Figure 8. Female vaginal apodemePafadelphomyia Messaure), Finland (Kilpisjarvi) and Iceland
nigrina (Lackschewitz) (Diptera, Limoniidae), ventral (Skaftafell) (Tjeder 1964, Mend| 1974, Menet
view. Peripheral frame is quite strongly scleratismedian al. 1987, Solem & Mendl 1989). So far, only
structure less so and spermathecal ducts (thred)yatine, females have been collected and the species is
coiled. currently without subgeneric position (Stary
2003). In FinlandR. parvahas been collected
only from Le: Kilpisjarvi area: there are two old
specimens in ZMH (Palmgren & Linberg leg 6.-
13.7. 1959 “Kilpisjarvi’, R. Frey leg “Saana”)
and in this study the species was found from two
close lying spring-fed sites in Malla Strict Nature

Erioptera beckeriis a wide-spread but rare
limoniid, known from Denmark, Sweden and
Russia (from the European part to the Far East)
In Finland, E. beckeriis a tyrphobiontic species,
occurring in open, mainly poor peatlands, most of
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Reserve (Gihccegorzi SE 1 and 2). The species isrea. There has been only one record from
probably associated with alpine brooks andFinland prior 2007, a male collected by J.
seepages with calcareous influence (TjederSahlberg from Obb: Kemijarvi (Lundstrom
1964). Being rare and having limited 1907a).D. longipenniswas here discovered from
geographical range, the species fulfils thethree rich fens in the southern subzone, being
requirements of an endangered species. present only in sweep net samples. The species
was collected by the author from a calcareous
Dicranomyia apertas a holarctic species, in the spring fen in Ks: Kuusamo in August 2007.
nearctic region known only from Alaska and Accordingly, D. longipennis is probably a
having a wide distribution in the palearctic (from northern boreal species in Finland, occurring in
East Siberia to British Isles). According to Stubbsrich fens. In addition to calcareous seepages and
(1998) and Boyce (2004) the species inhabitsrich fens, the species should be searched from
ombrotrophic peat bogs, and species is threatenedther biotopes of high electrolyte concentrations,
in Britain (Boyce 2004). Quite contradicting view such as Baltic coastal meadows to clarify its
concerning Great Britain is presented by Crossleydistribution and ecology in Finland.
(2007) who has found. apertafrom calcareous
springs and flushes, adults have been observed tBicranomyia moniliformiss a holarctic species,
visit flowers of Parnassia palustris With no  known from USA, Canada and Sweden. The
doubt, D. aperta is in Finland confined original description by Doane (1900) was very
calcareous springs and rich fens; it has beershort, providing illustration on the wing venation
recorded from 16 sites locating in areas of basic(plate VII, fig. 8) but no information on the male
bedrock. ThusD. apertais a rare and demanding hypopygium.Dicranomyia penicillata described
limoniid in Finland and it should be classified as from North Dakota (USA) by Alexander (1927)
threatened. As many other hygrophilous proved to be a synonym db. moniliformis
craneflies, the species is probably sensitive ¢o th (Oosterbroek  2007).  Alexander's  (1927)
changes in mire hydrology following ditching. description was accurate and included an
illustration of the male hypopygium (plate 1, fig.
Dicranomyia longipennidias a wide distribution 5). Thus, the identification of the Finnish matkria
in the holarctic region, in the nearctic its known is based on this article and no comparative
from Canada and USA, in the palearctic its rangematerial from the nearctic region have been
covers a number of European countries, Russiastudied. The species has been found from
(from west to the Far East) and Japan. Comparedhorthern Sweden, Messaure area (Mendl 1974);
to the other species within subgenus three specimens were caught in August, but
Dicranomyig the species is dorso-ventrally details of the collecting localities are totally
flattened and its wings are very narrow, leaving lacking. D. moniliformisis here reported for the
no doubt to the identification. Alexander (1925) first time from Finland, it was collected from
discovered the species from a spring-fed mireLkoc: Kittild, Akrahamanvuoma (sweep net, 1
with rich vegetation (e.g. hemlock and red mapleex) and Repsuvuoma (Malaise trap, 1 ex) flark
in hummocks,Carex spp and ferns in “boggy rich fens in August. Due to the scarcity of the
areas”) in Massachusetts (USA). Tjeder (1932)records in the palearctic region and hardly
was first to findD. longipennisfrom Sweden accessible taxonomic literature, the species is
(“Carex-Equisetum mire”) and later Tjeder here shortly redescribed: Malélead dorsally
(1958), in his review on the Limoniinae of brownish, rostrum vyellowish. Antennae 14-
Sweden, diagnosed the species as “very scarceSegmented, dark brown. Scape elongate, pedicel
and according to him the species was collectedshort and globular, basal flagellomeres short and
from “marshes by lakes and also sandy shoreglobular, increase in length and decrease in width
with sparse vegetation ofluncus. Further, towards apex. Palpi dark browithorax dark
Mendl (1974) reported four specimens in August brown (specimen in alcohol, pruinosity can not
and September db. longipennisfrom Messaure be seen), coxae of"®2and ¥ legs yellowish
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brown. Femora yellowish brown in their base, Rostrum stout, bearing two spines and a basal
darkening towards tarsi. Wings relatively narrow, hyaline seta. Ventrad of the base of the rostrum a
length about 8-9 mm, width about 1,5 mm. lobe bearing two sets of yellowish brown stout
Hypopygium relatively large (within subgenus hairs (Figure 9b)Taxonomiaemarks Among its
Dicranomyid. 9" tergite dark brown, bearing nearctic congeners). moniliformisis related to
light hairs in the distal edge. Gonocoxite dark D. haeratica(Osten Sacken) and. geyserensis
brown, ventromesial side densely covered by(Alexander) (see Alexander 1943, 1966). In the
light hairs. Ventromesial projection of gonocoxite western palearctic, the species is most likely
distally rounded, bearing light hairs with closesttd. hyalinatg shearing, for example, the
contrasting dark alveoli. Aedeagus armed on bothfollowing characteristics: dense setosity of the
sides with apophysis, being darkly sclerotised inventromesial side of the gonocoxite, general
their base, hyaline and dark in the distal end,structure of the aedeagal complex (aedeagal
including some hyaline ill-defined outgrowths in arms, apophysis, parameres) and hairy lobe of the
the distal end. Parameres narrowed and curvedentral gonostylus (much weaker irD.
apically. Dorsal gonostylus (Figure 9a) curved, hyalinatg. D. moniliformisis, however, readily
tip distinctly and abruptly pointed, darkening distinguished from its congeners due to details in
toward the tip. Ventral gonostylus (Figure 9a) the structure of male hypopygium, especially the
relatively large, above the base of the rostrum (orconspicuous lobe of the ventral gonostylus is
rostral prolongation) widened distally, covered by peculiar toD. moniliformis

hairs which are darker than the integument.

Figure 9. Male dorsal and ventral gonostyli (a,sabriew) and hairy lobe of the ventral gonostyloisventro-lateral view)
of Dicranomyia moniliformiDoane (Diptera, Limonidae). Drawn to differentlssaRostral prolongation of the ventral
gonostylus may appear somewhat wider dependingearigle to the observer.
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Dicranomyia omissinerviss a palearctic limoniid  Utsjoki, Kaldoaivi Wilderness Area in 2003.
ranging from British Isles to Russian Far East, it There is also one old specimen in the ZMH (R.
is recorded from several European countries (e.gFrey leg) from Le: Malla, identified by B.
Sweden, Lithuania, Romania, Czech Republic).Mannheims, but the tip of the abdomen is broken
According to Godfrey (1999) the species is off, thus hindering verification. However, in this
inhabitant of exposed riverine sediments study D. stylifera was recorded from three wet
(minerogenous substrata in lotic environments).alpine sites with calcareous flora
Finnish records prior to 2007 are from northern (Buolbmatgeasjavri SE, Pikku-Malla 1, Saana).
Finland, four localities in the provinces of Obb As discussed above (4.5.). stylifera is a
and Ks. Adults have been caught around coldnorthern boreal species in Finland, its main
headwater streams with rich riparian vegetation.distribution is in the subalpine subzone and rich
Only one male from Lkoc: Kittild, Lismajoki fen populations in the coniferous zone in
headwater stream (site 15 in the Appendix 1) wasKuusamo are probably glacial relicts.
noted, and thu®. omissinervisvas not present
in the study sites. HencB®,. omissinervigs rare  Dicranota robustais a European species, known
and probably threatened species of headwatefrom Fennoscandia, British Isles and Central
streams characterised by good water qualityEurope. The species is associated with swift
(slightly alkaline or circumneutral, cold flowing streams and brooks (Tjeder 1959,
temperature) and minerogenous shores, locatinddancock 1991).D. robusta has been only
in areas of calcareous bedrock. occasionally found from Sweden (Tjeder 1959,
Mendl 1974) and Norway (Menddt al 1987,
Dicranomyia lulensis was described from Solem & Mendl 1989), from coniferous and
Sweden (Tjeder 1969b), the type material fromalpine zones. Type material of the species was
Lule Lapmark was caught around brooks. Latercollected from Finland (Lkoc: Muonio and
12 specimens from August and September wereKittild, Lundstrom 1912) and except this old
reported by Mendl (1974) from Messaure area inmaterial, D. robustahas been noted from three
Sweden. In Finland, the species has been earlieheadwater stream in Kuusamo. In this study the
found from a headwater stream in Ks: Kuusamo,species was collected only from Havgajohka (1
and there are no records outside Sweden aneéx). All the recent records from Finland are from
Finland. In this studyD. lulensiswas collected headwater streams characterised by
from two sites in Le: Hietajankka 1 (oligotrophic minerogenous bottom, clear water and slightly
fen) and Havgajohka (headwater stream).alkaline or neutral water quality.
Distribution and ecology of the species are still
poorly known, and thus, more studies are neededt.7.2. Tipulidae
to reveal its range and occupied habitats in
Fennoscandia. Dolichopeza nitidas a European species, known
from Sweden, Central European Alps and Russia,
Dicranomyia styliferais a European species, having a boreo-alpine distribution pattern. Itstfir
known from Fennoscandia, British Isles and record from Sweden was made by Tjeder (1974)
Central European mountains. In Great Britain thefrom Messaure area, and there are probably no
species is rare and threatened inhabitant ofother published records from Fennoscandia. In
calcareous flushes and springs in mountainoughis studyD. nitida is thus reported for the first
areas (Falk 1991), in SwedBn styliferais alsoa time from Finland. It was collected from two
rare high altitude and latitude species (Tjedersites, lying in the southern (Lkor: Sodankyld) and
1958, Mendl 1979). In Finland it was reported by subalpine (Li: Utsjoki) subzones. The former site
Frey (1932) from Ks: Kuusamo, Kitkajoki and was a swampy shore of a stream, and the latter a
later by Krogerus (1960) from rich fens around small brook with luxuriant riparian vegetation. It
Korvasvaara in Kuusamo, but the localities may should be mentioned here, that the author of this
now lie in the Russian side of the border. The has seen one male deposited in ZMH collected by
author of this report has caught one male from Li:R. Frey from Russian Karelia, “Kantalaks”
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(=Kantalahti in Finnish). Apparently a rare (Puolanka, middle boreal). Its first record from
species, most likely its larvae dwell in running Finland, Paanajarvi (Frey 1932) is now in the
waters. Swedish and Finnish records are from theRussian side of the borddr. obscuriventrisvas
end of June and early July. found only from Le: Havgajohka in this study.
Being rare and probably demanding of good
Prionocera abscondités a rare palearctic species water quality (clear and cold water, pH £ neutral)
known only from Russia (Petsamo district, Kola the species could classified as threatened in
Peninsula and Dudinka, east of Ural Mountains) Finland.
(Brodo 1987). Apparently, no recent (post 1930)
records of this arctic tipulid exist. The species Tipula subexcisas a palearctic species, ranging
was collected from three study sites; two of thesefrom Fennoscandia to Russian Far East. The
were close lying palsa mires in Li: description of the species was based on material
Galddasduolbbas and one was oroarctic flark fencollected from Finnish Lapland (Lkoc and Li,
in the Malla Strict Nature Reserve (Pikku-Malla Lundstrom 1907b).T. subexcisais since then
1). It is likely, thatP. absconditais in Finland  only rarely noted, from Ks: Kuusamo (Krogerus
confined to the northernmost fell areas in the 1960) and Li: Inari and Utsjoki (Siitonen 1984).
subalpine subzone and should be considered ab this study, the species was found from Le:
threatened due to scarcity of the records andSuttijarvi and Li: Galddasjohka near the lake
small distribution area. Pulmankijarvi. Both sites were characterised by
exposed mineral deposits (sand and gravel) and
Prionocera woodorums a holarctic species, its the development of the larva may be dependent
original description was based on a materialon saturated or moist minerogenous substrates
collected from Canada (Brodo 1987). In her (the closely relatedT. (Lindneriana) bistilata
description Brodo (1987) also reports a specimenives in such conditions [Godfrey 1999]). The
collected from Sweden, Abisko, but this species is still poorly known and further records
specimen was a female and differed from the typehopefully clarify its distribution and ecology in
material with certain characteristics and hence,Finland.
the record ofP. woodorumin the palearctic
remained questionable. The species wasTipula laccatais a palearctic species, ranging
discovered from Finland in 2006 and 2007 by thefrom Fennoscandia to Russian Far East. It was
author, from four headwater streams in the borderdescribed by Lundstréom and Frey (1916) based
of middle and northern boreal zones, provinces ofon material collected from Kola Peninsula, Ponoi.
Oba and Ks. In this study one male was collectedin Finland, there is only one finding from Ks:
in the immediate vicinity of a brook flowing to Kuusamo (Viramo 1992, specimen deposited in
the lake Davrraluobbal (Li: Utsjoki, Kaldoaivi Oulu univ. zool. mus. and seen by the author). In
Wilderness Area). The specimen was pickedthis studyT. laccatawas collected from Lkoc:
from the vegetation in the mid June. To conclude,Kutuoja and Li: brook flowing to lake
P. woodorunis low in numbers, is on the wing in Davrraluobbal. Both sites were headwater stream
June and in Finland it has been only collectedwith rich riparian vegetation. With no doubt, the
around brooks. Other Finnish species of thespecies is a rare northern tipulid in Finland,
genus are dwellers of peatlands and swamps. perhaps favouring calcareous districts and should
be considered as threatened in Finland.
Tipula obscuriventrisis a western palearctic
species, known from several European countriesTipula tchukchiis a palearctic species, ranging
(see Dufour 1991, Przhiboro & Kluge 2005). The from Finland and Sweden to Russian Far East.
larvae of the species live in running water The species was recorded for the first time from
(Hemmingsen 1965, ak. saginatd. The species Finland and Sweden by Mannheims (19674l .as
has been rarely caught in Finland, there are thre¢Vestiplex) b®h The record from Sweden
records from the province of Ks (Kuusamo, originated from Lycksele Lappmark, 850-900 m
Taivalkoski, northern boreal) and one from Ok a.s.l. and the Finnish one from Le: Saana, 1024 m
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a.s.l. (Mannheims 1967)I. tchukchihas been the species in Finland has drastically changed. It
reported from Li: Utsjoki by Siitonen (1984) and seem to be chiefly a northern species with
the author of this have identified one male from scattered localities in the southern Finland, bvin
Utsjoki, near river Teno, caught in the vicinity of in rich fens and other localities of high
small pond with seepages and sandy bottom. Irconservation status. Hende, ussuricacould be
this study only one male from Li: Galddasjohka 1 assessed as nationally Near Threatened anc
was collected. According to the present regionally vulnerable species.
knowledge,T. tchukchiis a subalpine species in
Finland, probably dwells in alpine wetlands and Thaumalea truncatais a European species,
occurs in altitudes within and above birch zone. known from Central Europe, British Isles and
Fennoscandia (Wagner 2002). Its occurrence in
4.7.3. Psychodidae and Thaumaleidae Finland was recently reviewed by Salmelaal
(2007): the species lives in springs and cold
Pneumia pilularia is a European psychodid, headwater brooks in northern and middle boreal
known also from northern Africa and Tajikistan zones, single relict-like population is known from
(Jezek & Hajek 2007). The species is perhapsa spring in southern boreal zone (Ta: Ruovesi). In
quite common in Central Europe (Jezek & Héjek this studyT. truncatawas present in five sites,
2007), occurring in springs and lotic waters mainly spring-fed localities in the subalpine
(Fisher 1996, Wagneat al. 1998).P. pilularia is, subzone, being abundant in Li: Skalvejavri W.
however, most probably a rare species inSpecies can be classified as crenophilous
Fennoscandia: it is known from Denmark (preferring springs and seepages) and cold-
(Wagner 1997), but it was not reported by stenothermic in Finland, and could be assessed as
Nielsen (1961, 1964) in his papers dealing with nationally Near Threatened and regionally
Danish fauna. Records by Lindegaaed al vulnerable.
(1975) from a Danish spring were uncertain due
to identifications based on immature stages. So
far, the species is not noted from Sweden but is5. Conclusions
likely to occur there. Prior this study, it has bee
recorded only once from Finland, from Le: Saanaln the present study a relatively large number of
SW slope calcareous spring in 2004 by theindividuals and species were caught from
author. In this studyr. pilularia was noted again northern boreal wetlands. The studied material
from Saana and also from Li: Galddasjohka 1.was collected from large area, ranging from
The species is probably a crenobiontic (confinedsouthern to subalpine subzones, encompassing
to springs and seepages) in Finland, known onlyseveral wetland biotopes differing in their
from the subalpine subzone and fulfils the criteria characteristics. Over 90 new provincial records
of being threatened species. were made, three species were found new for
Finnish fauna and knowledge on the occurrence
Pneumia ussuricas a palearctic species, known and distribution of dozens of flies was much
from Russian Far East (Wagner 1994) andimproved. Geographical position in a north —
Finland (Salmela 2004). In Finland the speciessouth gradient, mire trophic status, influence of
has been known only from two rich fens (Th: seepages and presence — absence of flowing
Toivakka, Ab: Karjalohja) in southern Finland. In water were most likely the best determinants of
this studyP. ussuricawas quite abundant in flark the community composition in the studied sites.
rich fens and birch fens in the southern subzoneA number of eurytopic and indifferent species
It was abundant in Perunmammarinjank&a palsaliving in wide array of habitats were recorded,
mire with eutrophic vegetation and small number but a notable number of species showed marked
of individuals was also noted from Li. fidelity to certain environments, as indicated by
Galddasjohka 1, Galddasduolbbas, community analyses. Variation in species
Buolbmatgeasjavri and Le: Havgajohka. Due torichness was high among study sites. Most
these new records, the view on the distribution ofspecies poor{/ spp) assemblages were found in
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an oligotrophic fen and a snow-bed high (>800 mRisto Virtanen and Tauno Ulvinen (University of
a.s.l.) above the tree line. Species rieAQ(spp)  Oulu, Botanical Museum) verified some of my
assemblages were present in rich fens andryophyte identifications. Comments by two
headwater streams with diverse riparian anonymous referees, N. Sankari and J. limonen
vegetation (seepages, alpine meadows). Malaisgreatly improved earlier drafts of the manuscript.
traps were found to be efficient in the community
studies of boreal wetlands, but sweep netting may
contribute certain species which otherwise areSummary
underrepresented or absent in Malaise traps. The
studied nematoceran families are on the wingSemiaquatic fly (Diptera, Nematocera) fauna of
through the season, but due to temporalfens, springs, brooks and alpine wetlands was
succession, adult specimens of different speciesnvestigated in the northern boreal ecoregion,
appear and cease to fly in different times. Hence southern, middle and subalpine subzones, within
in order to obtain comprehensive faunistic view, biogeographical provinces of Lkoc, Le and Li,
collecting of adult flies in the northern boreal Finland, during one field season. The main goal
region should be started in the end of May —of the present study was to improve the
beginning of June and should continue up to earlyknowledge on the nematoceran fauna of northern
September. There are numerous northern speciesetlands, especially patterns in diversity and
which were not recorded in this study; most of assemblage structure, and have a better picture or
these are still known only from their first and the distribution of the semiaquatic flies in
only Finnish finding locality, dating back several Finland. In order to collect flies, a total of 42
decades. Despite relatively large sampling effortMalaise traps were set in 36 main study sites. In
in this study, the nematoceran fauna of certainaddition to Malaise trapping, a total of 154 sweep
habitats remain insufficiently known, such as net samples were taken from the study sites.
large rivers, swampy lake shores and headwateFurther, adult semiaquatic flies were collected
streams, for example. Thus, searching of rare androm 50 other localities (additional sites).
potentially threatened species as well as
guantitative sampling of semiaquatic flies should A total of 154 semiaquatic fly species were
be continued in northern boreal Finland. identified, belonging to families Limoniidae (69
spp), Tipulidae (42), Pediciidae (11),
Cylindrotomidae  (3), Ptychopteridae (2),
Acknowledgements Psychodidae (17), Dixidae (8), Thaumaleidae (1)
and Pachyneuridae (1). The collected material
This study was financially supported by the was composed of 21701 individuals (Malaise
Finnish Ministry of Environment (funding traps 15718, sweep net samples 5983 exx). From
directed to expert groups of the SYKE) and the 36 study sites, where both Malaise traps and
Finnish Forest and Park Service (Metsahallitus,sweep netting were used, a total of 138 species
Lapin luontopalvelut); | want to show my special were found; seven of these were present only in
thanks to Yrj6 Norokorpi and Pekka Sulkava sweep net samples and 47 species only in Malaise
(both in Metsahallitus). Niina Sankari helped me traps. Mean species richness of the study sites
in the identification of vascular plants in theldie was 32 species. On average, Malaise traps
and she kindly prepared the illustrations @f  collected 84 % of the total number of species in
moniliformis and P. nigrina Jaroslav Stary the study sites and sweep netting yielded 44 % of
(Olomouc) gave information onSymplecta the species per site. Most common species
scotica and related species in Finland. Hannu (frequency >50 %) in the 36 study sites were
“Juhta” Jurkkala and Olli Autio are thanked for Tricyphona immaculata(94 %), Phylidorea
their vigorous participation in the hard field work squalens (86), Tipula melanoceros(86), T.
in Kaldoaivi and Kilpisjarvi. Jari Illmonen subnodicornis (86), Dicranomyia ponojensis
provided me good company and sweep net(75), D. rufiventris (75), Ptychoptera minuta
samples during our journey in Kaldoaivi in July. (72), Prionocera turcica (69), Pedicia rivosa
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(69), Logima satchelli (67), Dicranomyia  poor sites were an oligotrophic fen (7 spp) and a

distendeng64), Prionocera subserricornig61), brook flowing from a snow bed lying in alpine

Tipula excisa (58), Dicranomyia terraenovae heath 815 m a.s.l. (6 spp).

(56), D. stigmatica(53), Prionocera pubescens

(53) and Idioptera linnei (53). The 22 most Malaise trap was found to be very efficient in

numerous species (>300 individuals/species)collecting semiaquatic flies of the wetlands

accounted for 65 % of the total number of (families covered in the present study), but

collected specimens. 25 species (18 % of the totahdditional collecting of adult flies with a sweep

138 species) were found only at a single site. Innet gives a more realistic picture on the frequency

the rich aapa mires located in the southernand abundance of certain species which for some

subzone, the number of specimens peaked in theeason are hard to collect with Malaise traps. In

early (June) and late season (August) whereas therder to obtain a comprehensive faunistic view,

number of species was highest in the last half ofcollecting of semiaquatic flies in the southern —

August. Combining material from all sites, the middle subzone should be started in the

number of species was highest in July and thebeginning of June and it should continue up to

number of specimens in August. the last week of August — beginning of
September. In more northern latitudes in the

Dicranomyia moniliformis Doane (Lkoc), subalpine subzone collecting may be started later

Dolichopeza nitida Mik (Lkor, Li) and (after the middle of June) but collecting should

Prionocera absconditgLackschewitz) (Le, Li) continue up to the end of August.

were found for the first time in Finland in the

course of the present study. A total of 93 new

provincial records of the semiaquatic fly species References
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Appendix 1. Additional sites, where only sweep-senples were taken, their location and short detsmni of
the habitats.

nr__prov. municipality site N E habitat
1 Lkoc Kittila Taljavaaranvuoma 7500 3429 rich fen
2 Lkoc Kittila Paartoselka E 7503220 3412880 mesotrophic fen
3 Lkoc Kittila Kievanavuoma 7497900 3435800 mesotrophic fen
4 Lkoc Kittila Siikajarvi 7500050 3443550 eutrophic lake shore, Stratiotes-lake
5 Lkoc Kittila Kutuoja 7502000 3443750 headwater stream, rich riparian vegetation
6 Lkoc Kittila Kutuoja 7501800 3445300 headwater stream, rich riparian vegetation
7 Lkoc Kittila Kuolajéarvi 7501900 3443500 eutrophic lake shore, Stratiotes-lake
8 Lkoc Kittila Manto-oja 7500000 3443700 headwater stream, rich riparian vegetation
9 Lkoc Kittila Haurespaa S 7508600 3445150 spring-fed lake, rich fen on the shore
10 Lkoc Kittila Haurespaa S 7507800 3445800 mesoeutrophic spring, rich forest
11 Lkoc Kittila Siekuvuoma 7548800 3423150 mesotrophic fen
12 Lkoc Kittila Vielmakoskenpalo NW 7548000 3418650 rich flark fen
13 Lkoc Kittila Kielisenmaa N 7550500 3420300 mesotrophic fen
14 Lkoc Kittila Vielmaoja 7550250 3420100 brook
15 Lkoc Kittila Lismajoki 7550200 3421490 headwater stream, rich riparian vegetation
16 Lkoc Kittila Lismajoki 7750500 3422400 headwater stream, rich riparian vegetation
17 Lkoc Kittila Siettelonvuoma E 7584300 3403000 mesotrophic fen
18 Lkoc Kittila Kapperapalo SW 7585100 3402400 brook flowing on rich fen
19 Lkoc Kittila Pulju wilderness area 7586 3405 mesotrophic fen
20 Lkor Sodankyla 7489 3461 shore of a small river
21 Le Enontekid Suttijarvi 7593900 3402950 shore of a spring-fed lake
22 Le Enontekid Saana SW-slope 7674 3253 rich birch forest, alpine rich fen
23 Le Enontekid Iso Malla S 7678 3246 alpine brook
24 Le Enontekid Malla Strict NR several habitats
25 Li Utsjoki Petsikko 7714401 3508647 pond, rich fen
26 Li Utsjoki Davrraluobbal 7755370 3535500 brook flowing to D-luobbal, rich riparian vegetation
27 Li Utsjoki Guovdajavri N 7752 3532 palsa mire
28 Li Utsjoki Guovdajavri 7751 3533 outlet brook
29 Li Utsjoki Guovdajavri 7751750 3532900 mesotrophic, swampy lake shore
30 Li Utsjoki Urra-Galddoaivi 7744400 3533400 snow-bed, spring-fed brook
31 Li Utsjoki Alla Galddoaivi E 7746200 3530900 alpine fen
32 Li Utsjoki Alla Galddoaivi NW 7747600 3530150 lake 377 masl, alpine fen
33 Li Utsjoki Vuopme Galddojavri 7749 3534 lake shore
34 Li Utsjoki Vuopme Galddojavri SE 7747 3533 brook
35 Li Utsjoki Buolbmatgeasjavri W 7738850 3535000 brook, rich riparian vegetation
36 Li Utsjoki Buolbmatgeasjavri SW 7737150 3535300 brook
37 Li Utsjoki Buolbmatgeasjavri S 7736750 3535300 willow swamp
38 Li Utsjoki Njuckabealjohka 7736500 3535200 stream flowing to Buolbmatgeasjavri
39 Li Utsjoki Askkasjohka 7746600 3533850 brook
40 Li Utsjoki Askkasjohka 7748700 3534200 outlet of the lake Vuopme Galddojavri
41 Li Utsjoki Skalvejavri NW 7742 3534 alpine fen
42 Li Utsjoki Galddasjohka 7755 3531 headwater stream, rich riparian vegetation
43 Li Utsjoki Galddasjohka 7751500 3529900 brook, spring, snow-bed
44 Li Utsjoki Tievoja 7736400 3535400 brook, rich riparian vegetation
45 Li Utsjoki Tievoja 7735 3535 small lake, seepage area
46 Li Utsjoki Skalvejavri 7741 3534 small brook flowing to lake Skalvejavri
47 Li Utsjoki Galddasjohka stream shore, exposed sediments, close to
lake Pulmankijarvi
48 Li Utsjoki Aksonjunni S 7740100 3531550 mesotroophic fen in a lake shore
49 Li Utsjoki Goallaguottetjohka 7740 3533 alpine brook
50 Li Utsjoki Luovosvarri 7754500 3529250 palsa mire
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