
Long-term changesin speciesrichnessof
flies(Diptera, Brachycera) in grassland

communitiesof Engure Nature Park, Latvia 

MelecisV.1, Karpa A. 1Σ wǹǎƛƸŀ {Φ 2Σ DŀǾǊƛƭƻǾŀ HΦ 1,Vilks K. 3

1Institute of Biology, Universityof Latvia
2Faculty of GeographyandEarthSciences, Universityof Latvia

3Faculty of Biology, Universityof Latvia



Aimof the study

Thestudywasperformedin the frameworkof ILTER programmes:

ÅEffectsof climatewarmingon biodiversityandecosystems

ÅEcosystemmanagementasa tool for natureprotectionand
sustainabledevelopment



Whatis ILTER?

ÅThe International Long-Term Ecological Research (ILTER) consists of 
networks of scientists engaged in long-term, site-based ecological and 
socio-ecological research. At presentILTER includes43 memberstates
in total, andits numberincreasescontinuously.

Åhttps://www.ilternet.edu/

Since2004 Latvia isa memberstateof ILTER network. ThenationalLTER network
includes5 sites. Engure ecoregion(Engure LTSER) - the drainagebasinof Lake
Engure is oneof them. In 1995, 12 regularsamplesiteswere created in various
terrestrialhabitatsof the LakeEngureNaturePark. In 1995-2012 long-term studies
of grassdwellingarthropodsandvegetationwereperformed.

Seven samplesiteswere locatedin grasslandhabitats. 



Researchsites

ÅSampleplotsare
locatedin the
LakeEngure 
Nature Park. 

S1 - Drygrasslandswith sparsely
standingtrees
S2 ςhumidcalcareousdune
slack
S5 ςwhite duneon the beach
S6 - humidcoastalgrassland
S8 ςflood-plaincalcareousfen
S9 ςhumidcalcareousgrassland
S10 ςpoor fen



Preliminaryquestions

ÅWhetherclimatewarmingaffectsabundanceandspeciesdiversityof
grasslandflies?

ÅWhatarethe effectsof introductionof wild herbivoreson grassland
fly communities? 

y = 2,1837x + 241,23
wч Ґ лΣпуут**
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The methods

Insectswerecollectedby sweep-net method. 
Thecollectorwasmovingslowlyby regular
route throughthe sampleplot (500-1000 m2), 
performing100 strokes. Samplingwas
performedthree timesper season(endof
June, mid-July, andbeginningof August). Data
from all the samplingperiods werepooled, to 
eliminatepossibleeffectsof weather
conditionson populationdynamicsasmuch
aspossiblewhenyear-to-yeartrends of
populationdynamicswereanalysed.



Diptera,  Brachycerafamiliesrecordedin the LakeEngure 
Nature Park

Family Species
numbers

Family Species
numbers

Family Species
numbers

Rhagionidae 4 Conopidae 2 Agromyzidae 29

Tabanidae 2 Pallopteridae 2 Sphaeroceridae 0

Stratiomyidae 7 Opetidae 1 Milichiidae 1

Asilidae 7 Tephritidae 24 Heleomyzidae 7

Therevidae 1 Ulitidae 4 Diastatidae 2

Hybotidae 8 Chamaemyidae 9 Drosophilidae 13

Empididae 14 Lauxaniidae 21 Ephydridae 42

Dolichopodidae 63 Phaemyiidae 1 Scathophagidae 11

Phoridae 0 Sciomyzidae 43 Anthomyiidae 0

Syrphydae 1 Opomyzidae 2 Muscidae 2

Pipunculidae 0 Chloropidae 77 Calliphoridae 7

Lonchopteridae 0 Sepsidae 15 Sarcophagidae 6

Micropezidae 1 Anthomyzidae 7 Tachinidae 2

Psilidae 2 Asteiidae 1

During the period of
studies1995-2012 
411 speciesof flies
from 41 familieswere
recorded.

Materialon Familiesin
blue isnot identified, 
still



Ecologyof DipteraBrachycera

Thesearesmallto mediumsizeflies(1.5-10 mm). Numerousfamilies
include species with a wide range of feedinghabits. Larvaefor the most 
part belong to the soil fauna. All feedinggroupsarerepresented. The
mainfeedinggroupsaresaprophages, phytophagesandzoophages. 
Saprophagesparticipatein decompositionof plant residues, deadanimals
andtheir excrements.  Phytophagesmostlyareplant parasites. Zoophages
includepredatoryspeciesandanimalparasites.



ChloropidaeDolichopodidae

SciomyzidaeEphidridae

Hybotidae

Lauxaniidae
Sepsidae

Scatophagidae
Tephritidae

Chamaemiidae Drosophilidae

Some
representatives



Drysites

DryacidicgrasslandsalongsideLakeEngure (S1)

Cl. Koelerio-Corynephoretea

All. Plantagini-Festucion

Deschampsiaflexuosa-Melampyrumpratense
com.

Frequentspecies: Deschampsiaflexuosa, Melampyrum
pratense, Luzulapilosa, Trientaliseuropaea, Anthoxanthum
odoratum, Carexarenaria, Agrostistenuis

Changesobserved in vegetation: Fluctuations



Totalspeciesabundance
andrichnessof flies
fluctuatedirregularyand
did not correlatewith
temperatureand
precipitation.

Onlyzoophagousspecies
richnesshadstatistically
significantcorrelationwith
temperature(0.420).
Saprophagousspecies
abundancecorrelatedwith
precipitation(0.382)

DrygrasslandsalongsideLakeEngure (S1)

Cl. Koelerio-Corynephoretea

All. Plantagini-Festucion
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Drysites

White duneon the beachovergrowingwith
perrenialherbsS5

Cl. Ammophiletea

All. Ammophilion

Elymusarenarius-Festucaarenariacom.

Frequentspecies: Elymusarenarius, Elytrigiarepens, 
Honckenyapeploides

Changesobsrvedin vegetation: Signsof succession, 
fluctuations



White duneon the beachS5

Cl. Ammophiletea

All. Ammophilion

y = 0,3849x + 2,1765
wч Ґ лΣомпнϝ
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y = 1,4768x - 0,8627
wч Ґ лΣомлн*
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Totalspecies
abundanceand
richnessof flies
showedstatistically
significantincrease
duringthe period of
study



White duneon the beachS5

Cl. Ammophiletea

All. Ammophilion

y = 0,3509x + 0,3333
wч Ґ лΣпрмфϝϝ
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Zoophages

y = 0,1672x + 0,5229
wч Ґ лΣннсрϝ
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Phytophages
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Zoophagousand
phytophagous
speciesrichness
showedstatistcally
significantincrease
duringthe period 
of study



Humid calcareousduneslack(S2)

Cl. Scheuchzerio-Cariceteafuscae

All. Cariciondavallianae

Shoenusferrugineus-Phragmitesaustralis
com.

Changesobservedin vegetation: 
Fluctuationswith signsof ecological
succession

Humid
sites

Frequentspecies: Schoenusferrugineus, Phragmites
australis, Primulafarinosa, Epipactispalustris, 



Humid calcareousduneslack(S2)

Cl. Scheuchzerio-Cariceteafuscae

All. Cariciondavallianae

Totalspeciesabundance
andrichnessof flies
fluctuatedirregularyand
did not correlatewith
temperatureand
precipitation.
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Humid
sites

HumidcoastalgrasslandS6

Cl. Molinio-Arrhenatheretea

All. Calthion

Anthoxanthumodoratum-Carexnigra
com.

Frequentspecies: Anthoxanthumodoratum,, Carexnigra, 
Angelicasylvestris, Ranunculusacris, Hydrocotylevulgaris, 
Trifoliumpratense, Potentillaanserina

Changesobsrvedin vegetation: Continuous
increaseof speciesrichness, ecologicalsuccession



HumidcoastalgrasslandS6

Cl. Molinio-Arrhenatheretea

All. Calthion
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Totalspeciesabundance
andrichnessof flies
fluctuatedirregularyand
did not correlatewith
temperatureand
precipitation.



Humid
sites

Flood-plaincalcareousfen S8

Cl. Scheuchzerio-Cariceteafuscae

All. Cariciondavallianae

Schoenusferrugineus-Menyanthestrifoliata
com

Frequentspecies: Phragmitesaustralis, Schoenus
ferrugineus, Cladiummariscus, Myricagale, Menyanthes
trifoliata

Changesobsrvedin vegetation: Continuousincrease
of speciesrichness, ecologicalsuccession



Flood-plaincalcareousfen S8

Cl. Scheuchzerio-Cariceteafuscae

All. Cariciondavallianae
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andrichnessof flies
fluctuatedirregulary
anddid not correlate
with temperatureand
precipitation.



In 2005, wild herbivores
were introducedinto two
humidgrasslandareas
weresamplesitesS9 and
S10 arelocated.

Wild cows

Konikhorses

Grasslandsweresubjectedto 
stronggrazing, tappingof
topsoil andfloodingwith
animalfaeces.


