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Prieksvards

Purvi ir nozimiga Latvijas ainavas sastavdala, tiem ir liela nozime dabas daudzveidibas saglabasana. Purvi ir majvieta
augu sugam, kuras ir pielagojusas izdzivosanai specifiskajos purva apstaklos, kurus raksturo pastaviga vai periodiska mitruma
parpilniba un kadru veidojosa vegetacija. Kaut ari augstie purvi ir baribas vielu zina loti nabadzigi, tajos tomér sastopamas
daudzas retu augu, dzivnieku un sénu sugas. Ipasi sugam bagati ir kalkainie zalu purvi.

Purvi Latvija ir veidojusies pédéjo 10 000 gadu laika. Tos 3aja laika ir ietekméjusi klimata maina, bet masdienas - cilvéka
darbiba, kura atstaj ietekmi ne tikai uz purva ekosistémam, bet ari tam piegulosajiem meziem, plavam, upém un ezeriem.

Purvi ir nozimigs informacijas neséjs gan par seno vegetaciju, kura pastavéjusi pirms tlkstosiem gadu un par kuru var
spriest, veicot purvu veidosanas un attistibas izpéti, izmantojot sporu-puteksnu analizi, gan ari par patreizéjo cilvéka darbibas
ietekmi, kuras sekas atspogulojas gan izmainitaja purvu vegetacija, gan ari augu sugu sastava un vegetacijas struktura.

Purvus cilvéks ir ietekméjis galvenokart tos nosusinot, lai izmantotu kddras ieguvei, lauksaimniecibai un meZsaimniecibai.
Papildus purvus ietekmé ugunsgréki, ka ari purva ezeru eitrofikacija. Ir pétijumi, ka purvus ietekmé ari skabie lieti un smagie
metali.

Lai novérstu cilvéka darbibas negativo ietekmi, Cetras Tpasi aizsargajamas dabas teritorijas — Cenas tireli, Stiklu purvos, Klanu
purva un Vesetas palienes purva, kuras ir nozimigas gan dzivniekiem, gan ari augu valstij, 2004. gada tika uzsakts EK LIFE- Daba
programmas projekts “Purva biotopu aizsardzibas plana istenosana Latvija’, kurs tika realizéts lidz 2008. gada decembrim.

Projekta gaita veikta Cenas tirela, Stiklu purvu, Klanu purva un Vesetas palienes purva dabas liegumu dabas vértibu,
hidrologiska un geologiska izpéte. Gramata apkopoti materiali gan par iepriek$éjo pétijumu rezultatiem, gan ari jaunie, kuri ir
nakusi klat, izstradajot dabas aizsardzibas planus. Projekta vietu izpéte veikta, lai $ajas teritorijas varétu realizét purvu apsaim-
nieko3anas pasakumus. Sie pasakumi ietver purvu nosusinasanas negativo ietekmju novérsanu, lai degradétajas vietas varétu
atjaunoties dabiska vegetacija, kura ir nepiecieSsama augu un dzivnieku sugu pastavésanai.

Salidzinot ar daudzam Rietumeiropas valstim, Latvija purvu ir saglabajusies ievérojami vairak. Lidz ar to Latvijas purvi ir
citu valstu pétnieku interesu loka, jo var tikt uzskatiti par purvu etalona objektiem, kurus neizmainita veida citas Eiropas valstis
sastapt vairs nav iespéjams, jo cilvéka darbibas rezultata ir pilniba zudusi dabiska augsto purvu vegetacija.

Dr. biol. Mara Pakalne

Projekta vaditaja

Latvijas Dabas fonds

EK LIFE-Daba projekts

“Purva biotopu aizsardzibas plana istenosana Latvija”



Foreword

Mires in Latvia are an important part of the landscape and have a great value in preserving the biological diversity.
Mires are a habitat for plant species that have adapted to the specific mire conditions that are characterised by permanent or
periodic water level and peat forming vegetation. Although the raised bogs are poor in nutrients, they shelter many rare plant,
animal and fungi species. Especially rich in species are calcareous fens.

Mires in Latvia have developed during the last 10 000 years. During this time they have been influenced by the climate changes, but at
present — by human activities that have left an impact not only to mire ecosystems but also to the neighbouring ones, like forests, rivers and lakes.

Mires is an information source about the past vegetation that has existed thousands years ago about which it is possible to
judge by studying mire origin and vegetation history using spore-pollen analysis. Mires tell also about the present human impact
that finds reflection in the transformed plant cover of mires, as well as plant species composition and vegetation structure.

Mires are influenced mostly by drainage for peat extraction, agriculture and forestry. In addition, fires change the mire
vegetation, as well as lake eutrophication. There are studies that also acid rains and heavy metals affect mires.

To prevent this humaninfluence, in the four especially protected nature areas — Cena Mire, Stikli Mires, Klani Mire and Veseta
Floodplain Mire that are important for animals and plants in 2004 was started the EC LIFE- Nature project “Implementation
of Mire Habitat Management Plan for Latvia that was realised until December 2008.

During the project in Cena Mire, Stikli Mires, Klani Mire and Veseta Floodplain Mire the study of the nature values,
hydrology and geology was carried out. In the book the results of earlier studies are summarised, as well as presented the
new ones that were collected during the course of elaboration of management plans. Studies were carried to implement the
mire management actions that include ceasing the negative drainage influence so that in the degraded areas the natural mire
vegetation could start to regenerate that is of primary importance for the existence of mire plant and animal species.

In comparison with many European countries, mires in Latvia are better preserved. Therefore, Latvian mires are a subject of
interest for researchers from the other countries as can be considered as good examples of intact mires that in other European
countries are not found anymore as the natural raised bog vegetation has been completely lost due to human activities.

Dr. biol. Mara Pakalne

Latvian Fund for Nature

Project manager

EC LIFE-Nature project

“Implementation of Mire Habitat Management Plan for Latvia”
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Mara Pakalne

Purva biotopi un to aizsardziba

Latvijas Dabas fonds / e-pasts: mara@lanet.lv

Purva tipi

Purvi Latvija aiznem 4,9% valsts teritorijas (Biologiskas
daudzveidibas nacionala programma). Tiem raksturiga
aktiva kadras veidosanas, pastavigs vai periodisks mit-
rums, specifiska augu un dzivnieku valsts. Tas ir neskar-
tas purvu platibas. Kadras atradnes, savukart, aiznem
10,4% Latvijas teritorijas. Tas ietver purvus ar rapnieciski
izmantojamiem kudras krajumiem, dazus slapjos meza
tipus, nosusinatos purvus un kidras ieguves vietas, ka
arl nosusinatas lauksaimniecibas un mezsaimniecibas
zemes. Saskana ar kudras atradnu definiciju purva ir ja-
bat vismaz 30 cm biezam kddras slanim.

Foto: U. Muzikants

Péc vedetacijas augu barosanas rezima ipatnibam un
kddru veidojoSo augu sastava un mineralvielu daudzu-
ma izskir zemos (eitrofos) purvus, parejas (mezotrofos)
purvus un augstos (oligotrofos) purvus.

Zemie (zalu ) purvi

Zemie purvi veidojas vietas, kur pieplast gruntstdens vai
mineralvielam bagati upju un avotu Gdeni. Zemie purvi
veidojas ari ezeru aizaugsanas gaita, tdensaugu vegeta-
cijai pamazam nomainoties ar zalu purvu vegetaciju. To
pamatni veido blivi vaji caurlaidigi mali vai moréna, vai
uz tiem jau izveidojusies mineralizéta zalu purva kadra.
Vietas, kur ir augsts gruntstdens limenis, purva pamatni
var veidot ari smilts; to var vérot piejaras mitrajos.

Zemie purvi sastopami augsto purvu malas, upju palie-
nés un ezeru krastos. Atkariba no augsanas apstakliem
zalu purvi var bt gan bagati, gan ari nabadzigi augu
sugu zina. Zemajos purvos izveidojas bagata jeb eitrofa
vide. Kudras reakcija ir neitrala (pH 6 -7).

Zalu purvos sastop divputeksnlapu grisli Carex diandra,
dzelzszali Carex nigra, pukauglu grisli Carex lasiocarpa,
sares grisli C. panicea. No citiem ziedaugiem zemajos
purvos jamin trejlapu puplaksis Menyanthes trifoliata,
purva varnakaja Comarum palustre, Saurlapu spilve
Eriophorum polystachion, purva rugtdille Peucedanum
palustre, plavas vilkméle Succisa pratensis. Zemie pur-

vi bagati ar sinam - te sastop staraino atskabardzeni
Campylium stellatum, parasto smailzariti Calliergonella
cuspidata, adiantu sparneni Fissidens adianthoides, lielo
samtiti Bryum pseudotriquetrum, parasto dizsirpi Scorpidium
scorpioides. Nereti zemajos purvos sastop purva bérzu
Betula pubescens un peléko karklu Salix cinerea.

Garlapu rasene Drosera anglica. Rasenes var dévét par purvu simbolu - tas sa-
stopamas galvenokart augstajos purvos. Drosera anglica. Sundews can be con-
sidered as a symbol of mires — they grow mainly in the raised bogs.

Mitru vietu apzimésanai lieto ari terminu — mitraji, pie ku-
riem saskana ar Ramsares konvenciju pieskaita purvus,
mitrus zalajus, niedrajus vai atklata Gdens platibas, neatka-
rigi no ta, vai tiem ir dabiska izcelsme, vai ne, pastavigs vai
periodisks raksturs, ar stavosu vai tekosu tdeni, saldideni
vai saltdeni.

Latvijas purvos sastop daudzveidigus biotopus, kurus rak-
sturo noteikts augu un dzivnieku kopums. Purva biotopi ir
saméra viendabiga platiba, kas piemérota konkrétu augu,
dzivnieku vai sénu sugu pastavésanai, un tos klasificé péc
tajos sastopamajam augu sugam un augu sabiedribam.

No purva vegetacijas viedokla par purvu var uzskatit
mitras vietas, kur notiek kidras veidosanas un ir pur-
vam raksturigas sugas, neatkarigi no ta kadras slana
biezuma. Ari purvos ar 5 centimetrus biezu kadras slani
sastop purviem raksturigas fitocenozes.

Foto: M. Pakalne

Platenes purvs Ventspils rajona ir tipisks zemais jeb zalu purvs.
Platene Mire in Ventspils District includes fen vegetation.

Latvija sastopami vairaki purvu tipi, kuros savukart ir iz-
veidojusas daudzveidigas augu sabiedribas. Atkariba no
veida, kada purvi sanem Gdeni un mineralvielas, tos iedala
minerotrofajos (geogénajos) un ombrotrofajos (ombrogeé-
Najos) purvos.

Sastopami ari zalu purvi ar avotiem. Tie atrodas uz avo-
tu nogulumiem, kuri veidojas koncentrétas pazemes
Gdenu izpludes vietas, izgulsnéjoties adeni izSkidusam
vielam. Avotu nogulumus galvenokart veido avotkalki
(saldadens kalkiezi) un limoniti. Avotu nogulumu uz-
krasanas vietas pastavigi palielinata mitruma dé| notiek
kidras uzkradanas. Si tipa biotopiem ir nepieciesams
pastavigs mitrums.

Minerotrofie purvi (zemie jeb zalu un parejas purvi) tdeni
un baribas vielas sanem no gruntsadeniem. Ombrotrofie
purvi (griek. ombros - lietus, vétra; trophos- barotajs) (aug-
stie jeb sinu purvi) ddeni un baribas vielas sanem tikai ar
atmosféras nokrisniem.



Mara Pakalne

Mire types

Mires in Latvia comprise about 4.9% from the total land area
(National Biodiversity Programme). They are characterised
by active peat formation, constant or periodic water level
and support specific plant and animal species.

| I - - F'Re P

Purva dzérvene Oxycoccus palustris zied janija un tikai sep-
tembri ienakas veseligas ogas. Oxycoccus palustris blooms in
June and only in September the berries get ripe.

A peatland is an area with naturally accumulated peat
layer at the surface. Peat deposits, i.e. peatlands of more
than 1 ha large and with more that 0.3m peat, cover
10.4% of the land and include next to mires with thick
peat layers also some forest types, drained mires, and
peat extraction sites.

To characterise wet habitats also the term wetland is
used that according to the Ramsar Convention, includes
mires, wet grasslands, reed beds or open water areas, no
matter they are of natural origin or not, are periodic, with
standing or running water, freshwater or salt water.

Latvian mires comprise diverse habitats that are
characterised by certain plant and animal species. Mire
habitats are relatively homogenous area that is suitable
for the existence of concrete plant, animal and fungi
species and are classified according to the plant species
and communities found there.

More than a half of the mires in Latvia are in a natural
status. The others have been drained or used for peat
cutting.

According to the type mires obtain water and nutrients
they are divided into minerotrophic (geogenous) and
ombrotrophic (ombrogenous) mires.

Minerotrophic mires - fens and transition mires are fed
by the waters which are in contact with the mineral soil,
and in such a way obtain also minerals. Ombrotrophic
mires - raised bogs obtain water and minerals from the
precipitation.

Fens
Fens presently are widely distributed in Latvia, wherever
waterlogged conditions are maintained, in part at least,

Foto: U. Muzikants

MIRES IN LATVIA

Latvian Fund for Nature / e-mail: mara@lanet.lv

by ground water. They range in a size from extensive fen
complexes to small sites only of a few square metres.
Fens frequently occur as a zone of variable extent
around lakes, in waterlogged hollows and raised bog
margins, and in river floodplains. Their bottom is formed
by solid clay, moraine or above has established already
a mineralised fen peat. In the areas with the high
groundwater level, the mire bottom can be formed by
sand, like in coastal wetlands.

Fens occur at the raised bog margins, river floodplains and
lake shores. Depending on the growth conditions, fens can
be rich or poor in plant species. In the fens establishes rich or
eutrophic environment; pH is neutral (6-7).

Vegetation of fens can be open or covered with shrubs,
like Betula pubescens and Salix cinerea. Sedge species,
such as Carex lasiocarpa, C. rostrata, C. panicea, C.
diandra are characteristic in fens. Other associated
species include Menyanthes trifoliata, Comarum palustre,
Eriophorum polystachion, E. latifolium, Lysimachia vulgaris,
Peucedanum palustre and Succisa pratensis.

Fens are rich in bryophytes, like Campylium stellatum,
Calliergonella cuspidata, Fissidens adianthoides, Bryum
pseudotriquetrum, Scorpidium scorpioides.

There are also fens with springs in the underground
water seepage areas where tufa formation is observed.
Spring areas are permanently waterlogged, and also peat
deposition takes place. The springs may be rich in iron,
lime or sulphur that determines the specific vegetation
that appears in their surroundings that may differ from the
rest of the fen. Specific bryophyte species can be found in
the vicinity of springs, like Philonotis calcarea.

There are also mires that include sulphur springs. These
are the areas where not deep below the surface gypsum
deposits from Salaspils series are located. In such areas
as a result of biochemical reactions between sulphur
water and organic substances of mire waters, sulphur
springs develop that find their way to the mire surface.
In this process also sulphur deoxidizing bacteria are
involved. Near springs as the conditions are wet, also
peat develops. In the vicinity of such springs large mires
can occur, like Raganu Mire in the Kemeri National Park.
Near the springs of Raganu Mire also diatom species
appear, as well as such plant species, like Cladium
mariscus, Parnassia palustris, Pinguicula vulgaris, Primula
farinosa, Myrica gale and bryophytes — Sphagnum
warnstorfii, Paludella squarrosa, Calliergon stramineum,
Cladopodiella fluitans, Bryum pseudotriquetrum.

Especially high species diversity is in the contact zone
between mire vegetation and springs. Sulphur springs
in a fen vegetation are known near Dunieris Lake in the
Kemeri National Park.



PURVI LATVIJA

Zalu purvu biotopi var veidoties ari avoksnaju apkartné,
kur pazemes Gdeni izplGst izkliedéti galvenokart no gla-
cialajiem nogulumiem. Avoksnaji parasti neveido nogu-
lumus, bet rada parmitrus apstaklus, kas ir labvéligi purva
biotopu izplatibai un veicina purvu attistibu. Gan avotu,
gan ari avoksnaju biotopu aiznemta platiba nav liela.

Atkariba no ta, kadi ir avotu Gdeni, kuri izplast zalu pur-
va - ar dzelzi, kalki vai séru, veidojas vegetacija, kas at-
skiras no paréjas purva dalas.

Avotu izplades vietu tuvuma var atrast specifiskas stinu
sugas, pieméram, dzislenites un avoksnes. Ir ari purvi,
kuros izplust séravoti. Purvi ar séravotiem sastopami
vietas, kur neliela dziluma iegul| Salaspils svitas gip3ai-
nie iezi. Sajas vietas biokimiskajas reakcijas starp sulfa-
tadeniem un purva udenu organiskajam vielam, lidz-
darbojoties sulfatus reducéjosam baktérijam, veidojas
sértdeni, kuri izplist zemes virspusé. Ap avota izplides
vietu ir parmitri apstakli, kas veicina kidras uzkrasanos.
Séravotu apkartné var bat izveidojusies saméra lieli pur-
vi, kas saistits ar to, ka 3ai teritorija neliela dziluma iegul
vaji caurlaidigi (jau saplaisajusi) vai necaurlaidigi Salas-
pils svitas dolomiti, pieméram, Raganu purvs Kemeru
nacionalaja parka. Pie Raganu purva séravotiem aug
ari kramalges, ka ari citi augi - diza aslape Cladium maris-
cus, purva atalene Parnassia palustris, parasta kreimule
Pinguicula vulgaris, apallapu un garlapu rasene Drosera
rotundifolia, D. anglica, bezdeligactina Primula farinosa,
purvmirte Myrica gale un daudzas slnu sugas - Varns-
torfa sfagns Sphagnum warnstorfii, salmu dumbrene
Calliergon stramineum, peldo3a zemzarite Cladopodiella
fluitans, liela samtite Bryum pseudotriquetrum. Ipasa sugu
daudzveidiba ir josla, kur séravoti saskaras ar siinu pur-
va vegetaciju. Séravotus kalkainaja zalu purva sastop pie
Duniera un Kaniera ezeriem Kemeru nacionalaja parka.

Foto: M. Pakalne

Latvija rets biotops ir kalkainie zalu purvi ar risgano
melnceri Schoenus ferrugineus. Tos sastop vietas, kur ba-
gatigi ieplast mineralvielam bagati, bieZi vien karbonatis-
ki tdeni, kuri ienes ari smiltis. Te aug orhideju sugas, pie-
méram, odu gimnadénija Gymnadenia conopsea, stavla-
pu dzeguzpirkstite Dactylorhyza incarnata, asinssarkana
dzeguzpirkstite D. cruenta, purva dzeguzene Epipactis
palustris, musu ofrida Ophrys insectifera un Lézela lipare
Liparis loeselii. Zalu purvos sastop ari dizo aslapi Cladium
mariscus. Biotops ar dizo aslapi zinams pie ezeriem, ka ari
zemajos purvos. Tas ir gan rets biotops Latvija, gan ari Ei-
ropas nozimes aizsargajams purva biotops.

Lidzigs biotops ir ari kalkainie zalu purvi ar Devela grisli
Carex davalliana, kuru sastop avotainas nogazeés, kur iz-
plast karbonatus saturosi avotu Gdeni. Tie zinami, piemé-
ram, Abavas ieleja un ir Latvija aizsargajams biotops. De-
vela grislis ir aizsargajama augu suga Latvija, kas aug kopa
ar citiem aizsargajamiem augiem, pieméram, parasto
kreimuli Pinguicula vulgaris un bezdeligactinu Primula
farinosa.

Kalkainajos zalu purvos var but ari avoti. Tie veidojas
tadu avotu izpludes tuvuma, no kuriem izplastosais
ddens izgulsné avotkalki, bet pastavigi parmitrie ap-
stakli veicina kddras uzkrasanos un savdabigu biotopu
veido3anos. Kalkainie purvi ar avotiem rada ekologiskos
apstaklus ipasu biotopu attistibai, kura sastava ir dau-
dzas specifiskas sinas, pieméram, mainiga avotspalve.

Nabadzigie zalu purvi veidojas reljefa pazeminajumos
uz parmitras mineralgrunts — aleirita, smalkas, malainas
smilts vai smilsaina mala. leplUstosie Gdeni ir baribas
vielam nabadzigaki un parasti nesatur karbonatus. Sie
purva biotopi var veidoties ari uz |lézenam nogazém, kas
atrodas purva mala.

Ja purva hidrologiskais rezims ir stabils un ta barosanas
apstakli nemainas, tad $Sis biotops var saglabaties purva
ilgstosi. Nabadzigo zalu purvu biotopus veido grislu sugas
- dzelzszale Carex nigra, ptkauglu grislis Carex lasiocarpa,
divputeksnlapu grislis Carex diandra, uzpustais grislis Carex
rostrata, ari augstais grislis Carex elata.

Zalu purvos sastop ari ieplakas. Tie ir mikroreljefa paze-
minajumi, kas ir labvéligi brano stnu - sirpjlapes Drepa-
nocladus revolvens, dizsirpes Scorpidium scorpioides, ka ari
vaskularo augu, pieméram, puslenu (Utricularia vulgaris, U.

intermedia, U. minor) aug$anai. Zalu purvu ieplakas veidojas
dazadu geologisku un hidrologisku apstaklu ietekmé. So
mikroreljefa pazeminajumu pamata biezi vien ir ari neliels

Purva atalene Parnassia palustris zied vasaras otraja pusé, sastopama zalu un
parejas purvos, ka ari slapjas plavas. Parnassia palustris blooms in the second
half of summer, occurs in fens and transition mires, as well as in wet meadows.

Atkariba no augsanas apstakliem zalu purvi var bat gan
bagati, gan ari nabadzgi augu sugu zina. Bagatie zalu
purvu biotopi veidojas gan ieplakas, gan ari nogazeés, kur
izplGst mineralvielam bagati Gdeni. Tos sastop ari aizau-
gosu ezeru krastos. Ipasi sugam bagati ir kalkainie zalu
purvi. Tie raksturigi Piejdras zemiené un nereti saistiti ar
avotu tuvumu. Tiem raksturigas grislu sugas — sares Carex
panicea, zvinauglu Carex lepidocarpa, Hosta C. hostiana
un zilganais grislis C.flacca.
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pazeminajums purva pamatné, ko veido ieliece vaji caur-
laidigu nogulumu virsa. Parmitrie apstakli ar seklu stavosu
Gdeni ipasi svarigi biotopa attistibai pavasara perioda, bet
vasara no junija lidz augustam, kad lielaka dala no augiem
zied, dala ieplaku izzGst.

Zalu purvos sastop Latvija aizsargajamus augus. No vasku-
larajiem augiem jamin sekojosas sugas — Carex davalliana,
Carex heleonastes, Carex scandinavica, Cladium mariscus,
Eriophorum gracile, Juncus stygius, Schoenus ferrugineus,



Fen vegetation can
include both species
rich and poor plant
communities. Where
fens developed over
a limestone substrate,
rich fen communities
are typical. One of the
most distinct features
of calcareous fens
is that they are very
rich in plant species, a
number of which are
rare and protected.
Schoenus ferrugineus is
acharacteristic species
of calcareous fens and
can be accompanied
Uzpdastais grislis Carex rostrata raksturigs gan zalu, gan parejas

purviem. Carex rostrata is characteristic for fens and transition
mires.

by a range of plants, including Primula farinosa, Parnassia
palustris, Pinguicula vulgaris, Carex hostiana, and Sesleria
caerulea. Rich fens develop in the lower areas of land fed
by rich in minerals groundwater as well as on slopes in
the groundwater seepage areas. Rich fens occur also near
lakes. Especially rich in species are calcareous fens that can
be often connected with springs and are characteristic for
the Coastal Lowland. The typical sedge species include
Carex panicea, Carex lepidocarpa, C. hostiana and C.flacca.

Orchids, like Gymnadenia conopsea, Dactylorhyza
incarnata, D. cruenta, Epipactis palustris, Ophrys
insectifera and Liparis loeseli are well represented in the
calcareous fens. In such habitats also Cladium mariscus
may grow, that in addition occurs also near the lakes.
The fen habitat with Schoenus ferrugineus and Cladium
mariscus is a protected habitat in Latvia and Europe.

Another rich fen community includes Carex davalliana
that may grow also in spring mires near the flushes. It
occurs on the slopes in spring water seepage areas, for
example in Abava River valley. It is a protected habitat
in Latvia and includes other species, like Pinguicula
vulgaris and Primula farinosa, Carex hostiana, C. panicea
and Sesleria caerulea.

Poor fens develop in the lower areas of the relief on
the waterlogged mineral ground - aleirite, fine sand or
sandy clay. The groundwater here contains less minerals
in comparison with the areas where rich fens develop.
These fens may occur on the gentle slopes of raised
bogs.

If the hydrological regime of the mire is stable and the
mire continues to be fed by groundwater, then fens
may remain for a long time. The poor fen communities
are formed by sedges, like Carex nigra, Carex lasiocarpa,
Carex diandra, Carex rostrata and Carex elata.

Foto: U. Muzikants

Foto: M. Pakalne
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There are also hollows in the fens that include bryophyte
species, like Scorpidium scorpioides and Dreapanocladus
revolvens, as well as Utricularia (Utricularia vulgaris, U.
intermedia, U. minor). Hollows develop as a result of
various geological and hydrological processes. Often
below the hollows there is also a depression in the mire
relief. The waterlogged conditions create the standing
water that often appears in the hollows, especially in
springs. During summer the hollows may dry out.

Fens are the habitat for protected plant species of Latvia.
From vascular plants, such species as Carex davalliana,
Carex heleonastes, Carex scandinavica, Cladium mariscus,
Eriophorum gracile, Juncus stygius, Schoenus ferrugineus,
Carex buxbaumii, Saussurea esthonica, Utricularia
ochroleuca, Hydrocotyle vulgaris, Primula farinosa,
Dactylorhyza cruenta, D. baltica, D. fuchsii, D. maculata,
D. russowii, D. incarnata, Gymnadenia conopsea, Liparis
loeselii, Ophrys insectifera, Pinguicula vulgaris, Hammarbya
paludosa, Malaxis monophyllos, Pinguicula vulgaris and
Saxifraga hirculus, should be mentioned. The protected
bryophytes include  Moerckia hibernica, Riccardia
multifida, Riccardia incurvata, Riccardia chamaedryfolia,
Cinclidium stygium, Bryum neodamense, Trichocolea
tomentella, Hamatocaulis vernicosus, Calliergon trifarium,
Paludella squarrosa, Meesia triquetra, Drepanocladus
lycopodioides and Meesia hexasticha and Meesia
triquetra.

The fen communities include, such communities as
Caricetum lasiocarpae, Caricetum rostratae, Schoenetum
ferruginei. Fens are known, for example in Engure Lake
Nature Park, near Kanieris Lake in the Kemeri National
Park, near Klani Lake and other especially protected
nature areas.
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Parejas purva vegetacija Madiesénu purva.
Transition mire vegetation in Madieséni Mire.
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Foto: M. Pakalne

Carex buxbaumii, Saussurea esthonica, Utricularia
ochroleuca, Hydrocotyle vulgaris, Primula farinosa,
Dactylorhiza cruenta, D. baltica, D. fuchsii, D. maculata,
D. russowii, D. incarnata, Gymnadenia conopseaq,
Liparis loeselii, Ophrys insectifera, Pinguicula vulgaris,
Hammarbya paludosa, Malaxis monophyllos, Saxifraga
hirculus, bet no sinam - Moerckia hibernica, Riccardia
multifida, Riccardia incurvata, Riccardia chamaedryfolia,
Cinclidium stygium, Bryum neodamense, Trichocolea
tomentella, Hamatocaulis vernicosus, Calliergon trifarium,
Paludella squarrosa, Meesia triquetra, Drepanocladus
lycopodioides, Meesia hexasticha un Meesia triquetra.

Zalu purvos sastop daudzveidigas augu sabiedribas, pie-
méram, Caricetum lasiocarpae, Caricetum rostratae,
Schoenetum ferruginei. Zemie purvi zinami Engures ezera
apkartné, pie Kaniera ezera Kemeru nacionalaja parka, ka
ari citas 1pasi aizsargajamas dabas teritorijas.

Parejas purvi

Parejas purvi veidojas, palielinoties kidras slana biezu-
mam un samazinoties mineralvielam bagato gruntsidenu
ietekmei uz augu baro3anos. To pamatni var veidot gan bli-
vi, gan vaji caurlaidigi mali, moréna vai uz tiem jau izveido-
jusies zalu purva kidra. Parejas purva parasti vérojama gan
gruntstidenu, gan ari nokridnu baro3anas. Parejas purvus
sastop augsto purvu malas, ka ari ap ezeriem un vigas.

Parejas purvos, it seviski, ja tie veidojas no zemajiem pur-
viem, pakapeniski ieviesas baribas vielu zina mazak prasi-
gi augi, kas barojas no nokriSnu tdeniem. Vide pakapenis-
ki klast skabaka, pH 4,5 - 5,5. Parejas purviem piemit gan
zemo, gan ari augsto purvu ipasibas.

Lidzigi ka zemajos purvos vérojamas dazadas gris-
lu sugas. Raksturigus biotopus parejas purvos veido
pakauglu grislis Carex lasiocarpa, dukstu grislis Carex
limosa, parastais baltmeldrs Rhynchospora alba, trejlapu
puplaksis Menyanthes trifoliata, alpu mazmeldrs Trichophorum
alpinum, makstaina spilve Eriophorum vaginatum. Parejas
purvos sastop purva 3eihcériju Scheuchzeria palustris,
tievsaknu grisli C. chordorrhiza,
polijlapu andromedu Androme-
da polifolia. Stnu stava dominé
sfagni — gludais Sphagnum teres,
Varnstorfa sfagns S. warnstorfii,
issmailes S. fallax un struplapu S.
flexuosum.

Parejas purvi veidojas ari parpur-
vojoties meziem. Tajos galveno-
kart aug priedes un purva bérzi,
loti daudz vaivarinu un zilenu.

Parejas purvos sastop Latvija aiz-
sargajamas augu sugas. No vasku-
larajiem augiem jamin Hammarbya
paludosa, Dactylorhiza maculata,
Drosera intermedia, Saxifraga hirculus,

Carex paupercula, Rhynchospora fusca, Salix myrtilloides,
bet no stnaugiem - Calliergon trifarium, Lophozia rutheana,
Splachnum rubrum, Sphagnum pulchrum, S. obtusum.
Tipiskas augu sabiedribas 3eit ir Caricetum limosae,
Caricetum lasiocarpae un Caricetum rostratae.

Parejas purvu vegetacija aplikojama, pieméram, Cenas
tirela vidusdala, Stiklu dabas lieguma ezeru krastos, Kla-
nu ezera krastos, Vesetas palienes purva.

Augstie (sunu) purvi

Augstie purvi veidojas reljefa pazeminajumos, parasti
no parejas purviem, kas savukart attistas no zemajam
purviem vai parpurvojoties mineralgruntij. Tas ir vie-
tas, kuru pamatni (zem parejas un zema purva nogu-
lumiem) veido vaji caurlaidigi nogulumi - mali, aleiriti,
moréna, vai ari pamatiezi - kalkakmeni, dolomiti, smils-
akmeni un kuras tadejadi ir pastavigi mitras vai slapjas.
Augstie purvi parasti ir loti slapji, bet to kadra ir vaji
sadalijusies (5 — 20%). Purvu virsa visbiezak ir izliekts,
Iézens kupolveida pacélums, kas centralaja dala var sa-
sniegt 7 — 8 m augstumu, salidzinot ar purva malu. Tas ir
tapéc, ka purva vidiené mitruma notece ir apgratinata,
nokrisnu tdens saglabajas ilgak un sfagni aug straujak.
Augstajos purvos kadras slanis ir izveidojies tik biezs,
ka vairs nav iespéjama gruntsidens pieplide. Udeni
un baribas vielas tie sanem tikai ar atmosféras nokris-
niem. Kadras reakcija ir skaba (pH 3 - 4). Mineralvielu
daudzums kadra ir 2 - 4%. Augstajos purvos sastop oli-
gotrofas augu sugas — tas, kuram ir minimalas prasibas
péc mineralvielam. Parasti fitocenozés nav vairak ka 12
- 15 ziedaugu sugu. Stnu stava dominé sfagni. Augstie
purvi var bat klaji vai apaugusi ar prieditém. Daudziem
augstajiem purviem raksturigs cinu — lamu komplekss,
bet citos savukart ir purva ezerini.

Polijlapu andromeda Andromeda polifolia ir raksturiga augsto
purvu suga. Mazais virSu zilenitis barojas gan uz virSu, gan
andromedas ziediem. Plebeius argus feeds on the blossoms of
Andromeda polifolia — characteristic plant species in raised bogs.

Augstajos purvos uz ciniem dominé sikkrami - sila virsis
Calluna vulgaris, vistene Empetrum nigrum, purva vai-
varins Ledum palustre, ka ari makstaina spilve Eriophorum
vaginatum, purva dzérvene Oxycoccus palustris, apal-
lapu rasene Drosera rotundifolia, polijlapu andromeda
Andromeda polifolia, lacene Rubus chamaemorus un
sfagni — Magelana Sphagnum magellanicum, branais S.

Foto: V. Spungis

fuscum, iesarkanais S. rubellum. Cini pacelas virs lamam
un ir purvu sausaka dala.

Plankumaina dzeguzpirkstite Dactylorhiza maculata ir viena no 8 dzeguzpirksti-
Su sugam Latvija - aug zalu un parejas purvos. Dactylorhiza maculata is one of
the 8 Dactylorhiza species in Latvia - grows in fens and transition mires.
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Transition mires

When peat accumulates above the mineral
groundwater, it becomes increasingly isolated from
this nutrient source. In transition mires the influence of
groundwater has strongly diminished and precipitation
water starts to prevail. The bottom is formed by solid,
weakly permeable clay, moraine and fen peat above
it. Transition mires occur on the raised bog margins, as
well as near lakes and in inter-dune depressions.

Transition mires are marked by the appearance of plant
species that can grow in nutrient poor conditions (pH 4.5
- 5.5). In transition mires common species include Carex
limosa, Carex rostrata, C. lasiocarpa, C. chordorrhiza and
Rhynchospora alba that are accompanied by Eriophorum
polystachion, Scheuchzeria palustris, Andromeda polifolia.
Sphagnum species make up most of the bryophyte layer. It
includes Sphagnum teres, S. warnstorfii, S. fallax and S. flexuosum
that are amongst the dominants. The Rhynchosporetum albae
and Caricetum limosae communities occur there.

Transition mires develop also as a result of land
paludification. In such fens mostly pine, birch grows as
well as Ledum palustre and Vaccinium uliginosum.

Transition mires include protected plant species of
Latvia. From vascular plants, such species as Hammarbya
paludosa, Dactylorhiza maculata, Drosera intermedia,
Saxifraga hirculus, Carex paupercula, Rhynchospora
fusca, Salix myrtilloides should be mentioned, but from
bryophytes - Calliergon trifarium, Lophozia rutheana,
Splachnum rubrum, Sphagnum pulchrum and S. obtusum.

Typical plant communities include Caricetum lasiocarpae,
Caricetum rostratae that can be found near Klani Lake, as
well as in the central part of Cena Mire, near the lakes in
Stikli Mires Nature Reserve and in Veseta Floodplain Mire.

Raised bogs

Raised bogs originate in the lower areas of the relief,
commonly from transition mires that develop from
fens or by ground paludification. The bottom below the
fen peat is formed by weakly permeable deposits, clay,
aleirite, moraine and sandstone and which are constantly
waterlogged. Peat is poorly decomposed (5 — 20%).

The surface of the raised bogs can be dome shaped. The
dome can reach 7 — 8 m height in comparison with the
mire margin. It is because the water stays longer in the
central part of the raised bog and Sphagnum species
grow faster.

The peat layer is so deep that the ground water is not
anymore accessible for the plant species. They obtainitonly
in the form of precipitation. Peat reaction is acid (pH 3-4).
The total amount of mineral substances ranges between
2-4%. Here mostly oligotrophic plant species grow that
have low demand for the nutrients. The plant communities
mostly have 12-15 vascular plant species. Raised bogs may
be open or may include areas of bog woodland. Many
raised bogs are characterised by the complex of bog pools

Foto: M. Pakalne

MIRES IN LATVIA

and hollows that interchange by ridges and hummocks.
Also lakes occur in the raised bogs.

Raised bogs can be dome-shaped or of the plateau-
type and may be open or wooded. The central parts of
the bogs are often open but the margins are wooded.
The most common micro-relief feature of raised bogs is
the alternation of relatively dry hummocks and ridges
with wet hollows and open-water bog pools. Bog pools
are mainly large and elongated.

Vegetation of ombrotrophic mires has a significant cover of
dwarf shrubs with the dominance of Sphagnum species in
the bryophyte layer. Sphagnum magellanicum, S. rubellum,
and S. fuscum often occur on hummocks. Calluna vulgaris,
Empetrum nigrum,
Oxycoccus palustris,
Andromeda polifoliaand
Drosera rotundifolia are
prominent on hummock
ridges. Between the
hummocks are hollows
where bryophytes, like
Sphagnum cuspidatum,
S. flexuosum and S.
tenellum are common
while Scheuchzeria
palustris, Rhynchospora
alba and  Drosera
anglica are typical
vascular  plants in
these  micro-habitats.
Near the bog pools
Rhynchospora alba,
Scheuchzeria  palustris,
Carex limosa, together
with Sphagnum species
(Sphagnum cuspidatum,
S. majus, S. tenellum)
occur.
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Augstais purvs ar lamam Cenas tireli. Raised bog pool in Cena Mire.

Augstajos purvos uz ciniem nereti dominé sila
virsis Calluna vulgaris. Calluna vulgaris is common
species on the raised bog hummocks.

Foto: M. Pakalne
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-
Lindberga sfagns Sph-agnum lindbergii ir viens no Latvijas retakajiem ;fagniem:

Ari ieplakas starp ciniem aug spilves un sfagnu sugas,
savukart lamas - parastais baltmeldrs Rhynchospora
alba, purva 3eihcérija Scheuchzeria palustris, dakstu
grislis Carex limosa, kopa ar sfagniem (Sphagnum cuspi-
datum, S. majus, S. tenellum). Latvija var izdalit rietumu
tipa augstos purvus ar cinu mazmeldru Trichophorum
cespitosum un austrumu tipa purvus ar purva kasandru
Chamaedaphne calyculata. Tomér Zieme|vidzemé sastop
ari tadus purvus, kuros ir gan piejaras purvu augu su-
gas, gan ari austrumu purvu sugas.

Kad kadras sega jau ir pietiekosi bieza un ir izveidojies ku-
pols, augstajos purvos var sakt veidoties lamas. Tas var bat
saméra lielas un pastavigi ar Gdeni pilditas ieplakas, kuras
sastopami peldosie Gdensaugi. Lamas veidojas purvam
augot un pieaugot spriegumam kupola nogazeés, ka re-
zultata veidojas dzili ieplisumi kidras sega. Lamas var but
purva izvietojusas koncentriska vai ekscentriska veida.

Augstie purvi sastopami visa Latvija. Tie var bat kupol-
veida vai plato tipa, ka ari klaji vai apaugusi ar nelielam
prieditém. Nereti purva centrala dala ir klaja, bet gar
malam aug mezs. Daudziem augstajiem purviem raks-
turigs cinu — lamu komplekss, bet citos savukart ir purva
ezerini ar Gdensrozém.

oy b .

sastopams dabas lieguma “Stiklu purvi”. Sphagnum lindbergii is one of the rarest
Sphagnum species in Latvia, occurs in Stikli Mires Nature Reserve.

Augstajiem purviem raksturigi cini, kuri vietumis veido
garenstieptas cinu grédas. Cinus augstajos purvos sastop
gan malas, gan ari purva centralaja dala. Cinu veidosanos
veicina augi, kuri aug blivos ceros, tadéjadi sablivéjot aug-
sni un traucéjot tas aeraciju, kas savukart izsauc atmiruso
augu dalu vajaku sadali$anos un uzkrasanos uz vietas.

Cilvéka darbibas mazskarto augsto purvu malas nereti
var sastapt purvainus priezu mezus. Purva malas pamat-
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ni parasti veido purva ieplakas nogazes, biezi klaj blivi
vaji caurlaidigi mali, moréna, retak smiltis vai aleiriti. Sis
biotops veidojas ka kontaktzona starp purvu un mine-
ralgrunti. Sai kontaktzona ieplast gan skabie purva ade-
ni, bet tos liela méra atskaida no nogazém ieplistosie ar
mineralvielam bagatie gruntstudeni. Purva malas pava-
saros biezi parplust, ja purva ir augsts idens limenis.
Piejaras zemiené purvi mijas ar priezu meziem klatiem
seno kapu valniem. Purviem robeZojoties ar kapu me-
ziem, saskaras divas pilnigi atskirigas ekosistémas. Katrai
no tam raksturiga specifiska augu valsts, bet saskares jos-
la sastop gan meza, gan purva augus - tos, kuri spéj augt
saja ekotona josla. Kemeru nacionalaja parka Zalais purvs
robeZojas ar Zalo kapu. Purvam saskaroties ar mezu ne-
reti var sastapt lielaku augu sugu daudzveidibu ka tikai
purva vai meza. Tipisks augstais purvs ir Klanu purvs.

Raksturigas augsto purvu augu sabiedribas ietver Empetro
nigri-Sphagnetum fusci un Sphagnetum magellanici,
bet purvu ieplakas sastop Rhynchosporetum albae,
Sphagnetum cuspidati un Caricetum limosae (Pakalne 2004).

Augstajos purvos sastop aizsargajamas vaskularo augu
sugas, pieméram, Trichophorum cespitosum, Drosera
intermedia, Betula nana, Salix myrtilloides. No sGinaugiem
minami Calypogeia sphagnicola, Odontoschisma sphagni,
Sphagnum lindbergii, Sphagnum molle, Odontoschisma
denudatum, Splachnum pensylvanicym un Splachnum
sphaericum.

Purvu izplatiba Latvija un to aizsardziba
Purviem bagata ir Austrumlatvijas zemiene un Ziemel-
vidzeme. Te vislielakas platibas aiznem augstie purvi,
bet var atrast ari zaJu un parejas purvus. Nozimigi purvi
sastopami ari Piejdras zemiené. Austrumlatvija atrodas
vislielakais purvs Latvija — Teic¢u purvs (1. att.).

levérojamas platibas purvi aiznem Ziemelvidzemé. Sav-
dabiga ainava ir izveidojusies Zieme|vidzemes Biosféras
rezervata. Tur purvus vietam ietver specifiski geomorfo-
logiski veidojumi — dauguli, kuriem ir ieapala, nedaudz
iegarena vai konusveida forma.

Nereti purvu malas aug mezi. Dazviet purvi mijas ar
priezu mezu klatiem seno kapu valniem, pieméram,
kangaru un vigu komplekss Sliteres nacionalaja parka.
Loti interesanti zalu purvi reljefa pazeminajumos sasto-
pami Grinu rezervata.

Augsto purvu ir maz Vidzemes augstiené, Zemgalé, Lat-
gales dienvidu dala.

Latvija purvus aizsarga Zieme|vidzemes Biosféras rezer-
vata, TeiCu un Krustkalnu rezervatos, Sliteres, Kemeru,
Gaujas nacionalajos parkos, 140 dabas liegumos, ka ari
dabas parkos un aizsargajamos ainavu apvidos.

Latvijas Republikas Ministru kabineta noteikumi par
ipasi aizsargajamo biotopu veidu sarakstu nosaka, ka
Latvija aizsargajami 6 purva biotopi.



Raised bogs are present all over Latvia. Two regional
raised bog types are recognized, namely the western
type with Trichophorum cespitosum and the eastern
type with Chamaedaphne calyculata. In North Vidzeme
such raised bogs that have the both the species occur,
for example, in Madie$éni Mire.

On the raised bog margins as a result of drainage, pine
forests may have developed. There may be also a natural
belt of bog woodland. This habitat is an ecotone zone
between the raised bog and forest. Here discharge both the
acid raised bog water as well as water rich in minerals from
the raised bog margins. The raised bog margins are often
flooded when there is a high water level in the mire.

In the Coastal Lowland the mires interchange with the
ancient dunes. In this situation when the dune forests border
with raised bogs, two ecosystems come in contact. Each of
them has specific vegetation. For example, in the Kemeri
National Park, Zalais Mire borders with the ancient dunes.

The protected vascular plant species of raised bogs
include Trichophorum cespitosum, Drosera intermedia,
Lycopodiella inunda, Betula nana, Salix myrtilloides. From
bryophytes Calypogeia sphagnicola, Odontoschisma
sphagni, Sphagnum lindbergii, Sphagnum molle,
Odontoschisma denudatum, Splachnum pensylvanicym
and Splachnum sphaericum should be mentioned.

Communities of Oxycocco—Sphagnetea are well presented
in the raised bogs. The Sphagnetum magellanici often
occurs on hummocks as well as Empetro nigri-Sphagnetum
fusci. In the eastern Latvia Chamaedaphne - Sphagnetum
magellanicicommunity iscommon, butin the western and
northern part — Eriophoro-Trichophorum cespitosi occurs
(Pakalne 2004). In the hollows Rhynchosporetum albae,
Sphagnetum cuspidati and Caricetum limosae appear.

The typical raised bog is Klani Mire and Vasenieki Mire.

Mire distribution in Latvia and their conservation
Mires are distributed throughout
the country but the area covered
differs among the nature regions
of Latvia. The largest raised bogs

occur in the East and Middle B!
Latvia Lowland and North s ,-' =
Vidzeme. Raised bogs are most B
widespread, although fens occur SOt
as well. The largest mire in Latvia i 5
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The Coastal Lowland includes mires that are located
between the coastal formations of the Litorina Sea.
Such situation is observed in the Slitere National Park.
In Grini Nature Reserve there is a rare habitat with Erica
tetralix on the fen margins.

The Central Vidzeme, Zemgale and Central Latvia
geobotanic districts are much poorer in mires than in
other regions of Latvia. In Central Vidzeme mires cover
small areas. During the latest decades they were drained
and used for agricultural purposes.

According to the Latvian legislation mires are protected
in a wide range of protected nature areas, like Tei¢i and
Krustkalni Nature Reserves, Slitere, Kemeri, and Gauja
National Parks, North Vidzeme Biosphere Reserve,
nature reserves, nature parks (Engure Nature Park,
Abava Nature Park), and protected landscape areas.
These sites include raised bogs, fens and lakes.

At present 6 Ramsar sites are designated in Latvia: Teici
and Pelecare Mires, Engure Lake, Kanieris Lake, the
Lubana Wetland Complex, Northern Bogs and Pape
Wetland Complex.

There are 336 Natura 2000 sites that include a wide
diversity of forest, freshwater, coastal, grassland habitats,
in addition to all the mire types of Latvia.
According to the legislation of Latvia protected mire
habitats of Latvia include:

e Mineral rich springs and spring fens,
Petrifying springs with tufa formation,
Calcareous fens with Carex davalliana,
Calcareous fens with Schoenus ferrugineus,
Sulphur springs,

e (Calcareous fens with Cladium mariscus,
Mire protection in Latvia is foreseen by the Habitats
Directive that includes also priority habitats marked
with asterisk *. There are also three plant species that

1. att. Purvi un kadras atradnes Latvija. Fig. 1. Peatlands in Latvia.

Autors: A. Lacis. 2000

situation can be observed in
Madieséni Mire.
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e Mineralvielam bagati avoti un avotu purvi;
Avoti, kas veido avotkalkus;
Kalkaini purvi ar risgano melnceri
Schoenus ferrugineus;
Kalkaini purvi ar Devela grisli Carex davalliana;
Avoksnaji ap séravotiem;

e Kalkaini zalu purvi ar diZo aslapi Cladium mariscus.

Purvos Latvija sastopami biotopi, kas ir ieklauti Eiro-
pas Savienibas direktivas “Par dabigo biotopu, savvalas
augu un dzivnieku sugu aizsardzibu” (Biotopu direktiva)
| pielikuma (Kabucis 2004). Tris no Latvija sastopama-
jiem direktivas purvu biotopiem ir ar prioritaru aizsar-
dzibas nozimi (atziméti ar zvaigzniti). Ari tris augu sugas
Lézela lipare Liparis loeselii, Igaunijas ragtlape Saussurea

sastopamas tikai purvos, ir ieklautas ES nozimes aizsar-
gajamo sugu saraksta.

Foto: M. Pakalne

Tomér daudz purvi Latvija atrodas arpus ipasi aizsarga-
jamajam dabas teritorijam - tas ietver tikai nelielu dalu
no 6000 kadras atradném.

Kemeru nacionalaja parka ir vairaki purvi. Nozimigakie ir
Lielais Kemeru tirelis, Raganu un Zalais purvs. Kalkainie
zalu purvi ir izveidojusies ari Kaniera un Duniera krastos,
te sastop ari séravotus. Lielais Kemeru tirelis ir lielakais
piejlras tipa augstais purvs Latvija, kuram raksturiga
gan savdabiga geologiska uzblve, gan ari vegetacija.
Tas izcelas ar savu lielo platibu, ezeriem un savdabigiem
[amu labirintiem.

Sliteres nacionalaja parka lielakais un ievérojamakais
purvs ir Bazu purvs — augstais purvs, kas robezojas ar
kangaru un vigu kompleksu (Seile, Rériha 1983). Ka retu
dabas kompleksu Latvija un Eiropa var uzskatit kanga-
rus un vigas, kur ir izveidojusies zalu, parejas un augsta
purva vedetacija. Zilo kalnu pakajé sastop nelielu kalkai-
no zalu purvu ar risgano melnceri Schoenus ferrugineus,
kas ir aizsargajams biotops. Te konstatétas aizsargajamas
augu sugas - Devela grislis Carex davalliana, stavlapu dze-
guzpirkstite Dactylorhiza incarnata, odu gimnadénija
Gymnadenia conopsea, bezdeligactina Primula farinosa,
parasta kreimule Pinguicula vulagaris. Purva mala atro-
das vieniga patlaban zinama sikmezglu dona Juncus
subnodulosus atradne Latvija, ka ari vigas zinams bran-
ganais baltmeldrs Rhynchospora fusca.

Sudas purvs ir lielakais Gaujas nacionalaja parka. Tas ir
tipisks augstais purvs ar izteiktu cinu — lamu kompleksu.
Te sastop gan augsta, gan ari parejas purva vegetaciju.
Augsta purva vegetaciju raksturo cinu mazmeldrs
Trichophorum cespitosum, kas ir aizsargajams augs. Gau-
jas nacionala parka teritorija, pateicoties geologiskam
un geomorfologiskam Tpatnibam, sastop gan avoksna-
jus, gan ari avotainus purvus (Pakalne, Cakare 2001).

Savdabigus zalu un parejas purva biotopus sastop rel-
jefa pazeminajumos Grinu rezervata. Atseviskas vietas
purvaino ieplaku malas konstatéta grinu sartene Erica
tetralix, purvmirte Myrica gale un parasta vairoglape
Hydrocotyle vulgaris (Pakalne, Kalnina 2000).

Saskana ar Ramsares konvenciju par starptautiskas no-
Zimes mitrajiem, Tpasi ka adensputnu dzives vidi, pur-
vi pieder pie viena no mitraju veidiem. Ramsares kon-
vencija ir daudzpusigs starptautisks ligums, kura valstis
uznemas noteiktas saistibas. Patlaban tai pievienojusas
vairak ka 90 valstis. Ramsares vietas var tikt izvélétas,
balstoties uz teritoriju ekologisko, botanisko, zoologis-
ko, limnologisko vai hidrologisko nozimi.

Kalkaini zalu purvi ar risgano melnceri Schoenus ferrugineus un dizo aslapi Cla-
dium mariscus ir ipasi aizsargajams biotops gan Latvija, gan Eiropa. Calcareous
fens with Schoenus ferrugineus and Cladium mariscus is an especially protected
habitat in Latvia and Europe.

Latvijas purvos sastopami sekojosi Eiropas nozimes aiz-
sargajamie purva, avotu un avoksnaju biotopi:

e *neskarti augstie purvi;

e degradéti augstie purvi, kuros iesp&jama vai no-
ris dabiska atjaunosanas;
parejas purvi un sliksnas;
mineralvielam bagati avoti un avotu purvi;
*kalkaini zalu purvi ar dizo aslapi Cladium mariscus;
*avoti, kas veido avotkalkus;
kalkaini zalu purvi ar risgano melnceri Schoenus
ferrugineus.

Latvija ir izveidotas 6 Ramsares vietas — Tei¢u un Peléca-
res purvi, Engures un Kaniera ezeri, Lubanas mitraju kom-
plekss, Ziemelu purvi un Papes mitraju komplekss.

Kaniera ezers atrodas Kemeru nacionalaja parka. Ta kras-
tos sastop zalu un parejas purva vegetaciju, kura ietver
Latvija retas un aizsargajamas augu sugas, pieméram,
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are included in the List of protected species in Europe,
like Liparis loeselii, Saussurea esthonica and Hamatocaulis
vernicosus.

The protected habitats on the European level are as follows:

e *Active raised bogs;

o Degraded raised bogs still capable of natural
regeneration;

e Transition mires and quaking bogs;

e Fennoscandian mineral-rich springs and spring fens;

e *Calcareous fens with Cladium mariscus and
species of the Caricion davallianae;

e *Petrifying springs with tufa formation (Cratoneurion),

e Natural dystrophic lakes and ponds.

Stillin Latvia, there are many more mires than those under
state protection. From about 6000 peatlands, only small
part is located in the especially protected nature areas.

There are several mires in the Kemeri National Park. The
most important is Lielais Kemeru Mire, Raganu and Zalais
Mire. Calcareous fens are located near Kanieris and Dunieris
Lakes, on their margins sulphur springs appear. Lielais
Kemeru Mire is the largest raised bog of a coastal type in
Latvia characterised by specific geological development
and vegetation. It is outstanding due to the large area
(5762 ha), lakes and the labyrinth of the raised bog pools.

In the Slitere National Park the largest and most
interesting is Bazi Mire. It borders with the inter-dune
mire complex (Seile, Reriha 1983) where various types
of mires have developed that include fen, transition
mire and raised bog habitats. Conservation value of
the inter-dune mire complex is associated with the
geological development of the area. Itis connected with
mire development and a high plant species diversity
including a considerable assemblage of protected plants
of Latvia, like, Rhynchospora fusca, Malaxis monophyllos,
Lycopodiella inundata, Hammarbya paludosa, Saxifraga
hirculus, Carex heleonastes, Juncus stygius, Dactylorhiza
incarnata, Liparis loeselii, Eriophorum gracile, Corallorhiza
trifida, Dactylorhiza baltica, D. cruenta, D. fuchsii, D.
incarnata, D. ochroleuca, D. russowii, Gymnadenia conopsea,
Epipactis palustris, and protected bryophytes, like Moerckia
hibernica and Cynclidium stygium (Pakalne, Kalnina 2000).

In the Slitere National Park there are also rich fens that
include mire communities with Schoenus ferrugineus
and other rare species, like Carex davalliana, Juncus
subnodulosus (the only known locality in Latvia). The rich
fen has also springs and flushes. The other typical fen
species are Parnassia palustris, Pinguicula vulgaris, Primula
farinosa, Carex hostiana, C. panicea, Dactylorhyza incarnata,
D. ochroleuca, Gymnadenia conopsea, Drepanocladus
revolvens, Campylium stellatum, Calliergonella cuspidata.
Philonotis calcarea, Palustrella commutata, Cratoneurion
filicinum.

Suda Mire is the largest raised bog in the Gauja National
Park with the total area of 2575 ha and a number of bog

Foto: M. Pakalne
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lakes and raised bog pools. It includes also transition
mire vegetation. The presence of mineral islands with
different types of forest adds to the species richness
of the mire. The mire supports peculiar species
composition, having together species of western and
eastern distribution in Latvia, such as, Trichophorum
cespitosum and Chamaedaphne calyculata. Thanks to
the geological and geo-morphological peculiarities in
the Gauja National parks springs and spring mire are
characteristic (Pakalne, Cakare 2001).

Avoksnaji ap séravotiem ir ipasi aizsargajams biotops Latvija. Sulphur springs
is an especially protected habitat in Latvia.

According to the Ramsar Convention, mires belong to one of
the wetland types. Ramsar sites in Latvia are Internationally
Important Bird Areas.

Currently 6 Ramsar sites are designated in Latvia — Kanieris
Lake, Engure Lake, Tei¢iand Pelecare Bogs, Northern Bogs,
Lubana Wetland Complex and Pape Wetland Complex.

Kanieris Lake is located in the Kemeri National Park. Fen
and transition mire vegetation occurs on the lake banks
andincluderarein Latvia plant speciesand communities,
like Cladium mariscus that forms large stands (Cladietum
marisci). Rich fen vegetation with Schoenetum ferrugine
and Caricetum lasiocarpae occurs there as well. The
rich fen vegetation includes Schoenus ferrugineus,
Liparis loeselii, Primula farinosa, Dactylorhiza incarnata,
Pinguicula vulgaris, Epipactis palustris, Carex panicea, C.
hostiana, C. buxbaumii, Scorpidium scorpioides, Fissidens
adianthoides, Campylium stellatum, Calliergoinella
cuspidata and Drepanocladus revolvens.

Similarly, like near Kanieris Lake, also near Engure Lake
the species rich vegetation with Schoenus ferrugineus and
many protected species in Latvia occur. The rarestis  Ophrys
insectifera. In 1942 the water level in Engure Lake was lowered.
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dizo aslapi, kura veido gandriz monodominatu augu sa-
biedribu (Cladietum marisci), ka ari risgano melnceri
Schoenus ferrugineus, kura ir raksturiga augu suga 3aja
kalkainaja zalu purva (Schoenetum ferrugine). Ezera
krastos sastop ari zalu un parejas purva fitocenozes ar
pukauglu grisli Carex lasiocarpa (Caricetum lasiocarpae).
Bagata zalu purva fitocenozes ietver Liparis loeselii, Carex
buxbaumii, Primula farinosa, Dactylorhiza incarnata,
Pinguicula vulgaris, Epipactis palustris, Carex panicea, C.
hostiana, C. buxbaumii, Scorpidium scorpioides, Fissidens
adianthoides, Campylium stellatum, Calliergonella
cuspidata un Drepanocladus revolvens.

Lidzigi ka pie Kaniera ezera, ari pie Engures sastop sugam
bagatus kalkainos zalu purvus ar riisgano melnceri Schoenus
ferrugineus un orhideju sugam, no kuram retaka ir musu
ofrida Ophrys insectifera. Engures ezera apkartné, kops
ezera limenis 1842. gada tika pazeminats, atsedzas ie-
plakas, kuras veidojusas atkapjoties Litorinas jarai. Mas-
dienas uz ezera nogulam notiek zalu purva ar risgano
melnceri veidosanas. Te var novérot dazadas zalu purva
attistibas stadijas. leplakas jau ir sastopamas tipiskas zalu
purvu augu sugas, bet kadras slanis ir vél loti neliels. Ap-
kart risganas melnceres ceriem pamazam veidojas nelieli
purva cini ar sinam - Campylium stellatum, Calliergonella
cuspidata un Scorpidium scorpioides (Pakalne et al. 2004).

Augu sabiedriba Schoenetum ferruginei ir vistipiskaka
Engures ezera apkartné (Pakalne 1995, 1998). Schoenus
ferrugineus 3eit aug kopa ar Phragmites australis un ci-
tam sugam, pieméram, Primula farinosa, Epipactis pa-
lustris, Carex panicea, C. flacca, Dactylorhiza incarnata,
D. cruenta, Liparis loeselii, Parnassia palustris, Pinguicula
vulgaris, Ophrys insectifera, Equisetum variegatum. SGnu
stavu raksturo Scorpidium scorpioides, Campylium stellatum,
Calliergonella cuspidata, Fissidens adianthoides, Bryum
pseudotriquetrum, Preissia quadrata, Riccardia multifida
and Aneura pinguis Seit tika atrasta pirmo reizi Latvija
stnu suga - Irijas merkija Moerckia hibernica.

Tei¢u purva, kurs ir lielakais Latvija, sastop vairak ka 20 re-
tas un aizsargajamas augu sugas. Augsta purva vegetaci-
ja—Betula nana, Sphagnum molle, Calypogeia sphagnicola
un Sphagnum papillosum. Purva ezeros aug udensrozes
(Nymphaea alba un N. candida). Zalu un parejas purvos
konstatéts Salix myrtilloides Utricularia ochroleuca, Carex
heleonastes, Liparis loeselii, Hammarbya paludosa, Carex
aquatilis, Dactylorhiza incarnata, D. maculata, Sphagnum
subnitens, Helodium blandowii, Cynclidium stygium,
Corallorhiza trifida, Eriophorum gracile, Drepanocladus
vernicosus un Preissia quadrata (Bambe 1993, Pakalne et
al. 1996).

Teicu un Pelécares purvi ir tipiski augstie purvi ar tiem
raksturigam augu sabiedribam no Oxycocco-Sphagne-
tea and Scheuchzerio-Caricetea fuscae klasém.

Ziemelu purvi atrodas Ziemelvidzemes Biosféras rezer-

vata. Tie ir augstie purvi ar atklatu purva ainavu, eze-
riem un purva lamu labirintiem, tomér to malas sastop
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ari zalu un parejas purvu fragmentus. Te konstatéta ari
Latvija retu augu sabiedriba ar cinu mazmeldru Trichop-
horum cespitosum, ka ari pundurbérzu Betula nana.

Papes mitraju
kompleksa nozi-
migu dalu aiznem
Nidas purvs, kur$
ietver piejuras
tipa augsta purva
vegetaciju, ka ari
zalu un parejas
purva joslu, kura
aug Latvija retas
un aizsargajamas
augu sugas, piemé-
ram, Dactylorhiza
incarnata, D.
ochroleuca, Drosera
intermedia, Carex
heleonastes,
Schoenus
ferrugineus.

.

Musu ofrida Ophrys insectifera ir reta un ipasi aizsargajama or-
hideja Latvijas kalkainajos zalu purvos. Ophrys insectifera is a
very rare and especially protected orchid species in calcareous
fens in Latvia.

i

Lubanas mitraju komplekss ietver Lubanas ezeru un 7
augstos purvus. Te sastop daudzveidigas zalu un parejas
purvu, slapjo mezu, upju palienu plavu augu sabiedri-
bas. Augstos purvus raksturo Austrumlatvijas raksturiga
augsto purvu augu sabiedriba Chamaedaphno-Sphagne-
tum magellanici ar kasandru Chamaedaphne calyculata.
Te sastop ari retas un aizsargajams augu sugas, pieme-
ram, Salix myrtilloides, Nuphar pumila, Hammarbya
paludosa un sfagnu Sphagnum lindbergii (Pakalne, Kal-
nina 2005).
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After that, in the lowest areas between the coastal formations
of the Litorina rich fens started to develop. Various stages
of rich fen development can be observed there. The typical
fen species occur although the peat layer is very thin.
Schoenus ferrugineus tussocks is a common feature in this
rich fen vegetation which in places have united forming
larger hummocks where bryophytes, such as, Campylium
stellatum, Calliergonella cuspidata, Scorpidium scorpioides
are common.

Rich fen community Schoenetum ferruginei is most typical in
the surroundings of Engure Lake (Pakalne 1995, 1998).
Schoenus ferrugineus often is together with Phragmites
australis and other species, like Primulafarinosa, Epipactis
palustris, Carex panicea, C. flacca, Dactylorhiza incarnata,
D. cruenta, Liparis loeselii, Parnassia palustris, Pinguicula
vulgaris, Ophrys insectifera, Equisetum variegatum. In
the bryophyte layer Scorpidium scorpioides, Campylium
stellatum, Calliergonella cuspidata, Fissidens adianthoides,
Bryum pseudotriquetrum, Preissia quadrata, Riccardia
multifida and Aneura pinguis appear. Bryophyte species,
such as, Moerckia hibernica firstly was found in Latvia
near Engure Lake in the rich fen. It is still one of the few
known habitats of this species in Latvia (Pakalne et al. 2004).

Tei¢i and Pelecare Mires are located in the East Latvia.
Tei¢i Mire is a typical raised bog of eastern type.
Raised bog vegetation is most common, fens occur
fragmentary, mainly near lakes and on mire margins.
The most typical mire communities are representative
of the Oxycocco-Sphagnetea and Scheuchzerio-Caricetea
fuscae. The raised bog vegetation dominates.

Tei¢i Mire supports an appreciable assemblage of more
than 20 rare or threatened plant species of Latvia. Betula
nana grows near the bog lakes and near bog pools. Salix
myrtilloides occurs in transition mires. Nymphaea alba and
N. candida are associated with lakes. Utricularia ochroleuca,
Carex heleonastes, Liparis loeselii, Hammarbya paludosa,
Carex aquatilis, Dactylorhiza incarnata, D. maculata,
Sphagnum subnitens, Helodium blandowii, Cynclidium
stygium and Scapania irrigua grow in fens and transition
mires. Corallorhiza trifida, Eriophorum gracile, Drepanocladus
vernicosus and Preissia quadrata occur in fens. Sphagnum
molle, Calypogeia sphagnicola and Sphagnum papillosum
grow in raised bog vegetation (Bambe 1993, Pakalne et al.
1996).

Northern Bogs are located in the North Vidzeme
Biosphere Reserve. They include two raised bogs with
the total area of 5.318 ha. Kodu Mire is the largest mire in
theNorthVidzeme Biosphere Reserve. The northernmost
part of the mire is about 1 km from the Estonian mire
reserve Nigula. It is an open raised bog, with a large bog
lake in the middle of the mire, surrounded by a bog pool
labyrinth and hummock-hollow complex. Small mineral
islands within the bog are covered with pine forest.
Saklaura Mire is a typical raised bog, comprising two
bog lakes - Lielezers Lake (170 ha) and Mazezers Lake (25
ha) and a labyrinth of bog pools. It differs from the other
mires of the North Vidzeme Biosphere Reserve owing
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to the presence of species both of northern and north-
eastern distribution, Betula nana, and species of western
distribution in Latvia, Trichophorum cespitosum.

Pape Wetland Complex is unique in the diversity of
ecosystems concentrated in relatively small territory,
including coastal lagoon, oligo-mesotrophic waters,
natural eutrophic lakes, coastal dunes and raised bogs.
Nida Mire covers an important part of this Ramsar site.
The area comprises raised bog, transitional mire and fen
vegetation. Part of Nida Mire includes a considerable
area of fen vegetation where protected species of Latvia
occur, like Dactylorhiza incarnata, D. ochroleuca, Drosera
intermedia, Carex heleonastes, Schoenus ferrugineus.

The Lubana Wetland Complex is the largest wetland
complexin Latvia with a shallow freshwater lake - Lubana
Lake, 7 raised bogs, transition mires and fens, inundated
grasslands, fishponds and wet forests. The eastern
raised bog community Chamaedaphno-Sphagnetum
magellanici occurs there, characterised by the presence
of Chamaedaphne calyculata. Rare and protected species
here include Salix myrtilloides, Nuphar pumila, Hammarbya
paludosa, Sphagnum lindbergii (Pakalne, Kalnina 2005).

Foto: V. Baronina

Purva dzeguzene
Epipactis palustris
nereti sastopama
zalu un parejas
purvos. Epipactis
palustris quite
often occurs

in fens and
transition mires.

Literature

Bambe B. 1993. Vélreiz par Latvijas purviem. Latvijas lauksaimnieks,
7.-8.

Kabucis 1. (red.) 2004. Biotopu rokasgramata. - Eiropas Savienibas
aizsargajamie biotopi Latvija. Riga, 160 Ipp.

Pakalne M. 1995. Rich fen vegetation in the Coastal Lowland of Latvia.
Colloques Phytosociologues 1995, France, 342-353.

Pakalne M., Salmina L., Bambe B., Petrins A. 1996. Inventory
and evaluation of the most valuable peatlands in Latvia. Report to
RAMSAR. Riga, 122 p.

Pakalne M. 1998. Latvijas purvu vegetacijas raksturojums. “Latvijas
purvu vedetacijas klasifikacija un dinamika’, 23.-38.

Pakalne M., Kalnina L. 2000. Mires in Latvia. Suo 51(4), 213-226.
Pakalne M., Cakare I. 2001. Spring vegetation in the Gauja National
Park. Latvijas vegetacija, 4, Latvijas Universitate, 17-33.

Pakalne M., Salmina L., Seglins V. 2004. Vegetation diversity of
valuable peatlands in Latvia. International Peat Journal, 12, 99-112.
Pakalne M., Kalnina L. 2005. Mire ecosystems in Latvia. In: M. Steiner
(ed.) “Moore - von Sibirien bis Feuerland / Mires - from Siberia to Tierra
del Fuego’, 147-174.

Seile A., Rériha I. 1983. Slitere. Riga, Zinatne, 61 Ipp.

19



PURVI LATVIJA

3

1
.-.d‘_'.i' &
Purva veidosanas, alzaugot ezeram. ere development near the Iakes

Laimdota Kalnina

Latvijas klimatu ietekmé Atlantiskas gaisa masas un teri-
torijas novietojums pie Baltijas jaras. So apstaklu rezulta-
ta ir izveidojies mérens klimats ar lielaku nokrisnu dau-
dzumu neka iztvaiko3ana, kas ir labvéligs faktors purvu
veidosanas procesiem un attistibai.

Latvijas teritorija blakus purvu attistibai labvéligiem kli-
matiskajiem apstakliem to veidosanos veicina ari viegli
vilnotais reljefs un malainie, vaji caurlaidigie nogulumi
purvu ieplakas, ka ari hidrologiska rezima raksturs. Sie
apstakli kopa ir galvenie faktori, kas veicinajusi dazadu
purvu tipu attistibu Latvija, tai skaita augsta tipa jeb
siinu un zema tipa jeb zalu purvu.

Purvi Latvija veidojusies pédéjos 10 000 gados jeb holo-
céna galvenokart zemes virsas reljefa pazeminajumos,
kuri lielakoties veidojusies pédéja apledojuma (Vislas,
Latvijas) ledaja un ta kusanas Gdenu darbibas rezultata.
Iznémums ir juras piekrastes teritorijas, kur reljefs veido-
jas leduslaikmeta beigu posma péc ledaja atkap3anas
un pécledus laikmeta, kad to batiski ietekméja Baltijas
jaras dazadu attistibas stadiju darbiba, no kuram visbu-
tiskak piekrastes teritoriju ietekméja Baltijas ledus ezers
un Litorinas jara. Purvi ir veidojusies dazadu geologisko
un paleoekologisko apstaklu ietekmé un dazados laika
posmos. To nogulumi ir saglabajusi fiziskas liecibas par
purva attistibas vésturi. Arheologisko un paleoekologis-
ko pétijumu dati norada uz to, ka senie cilvéki jau |oti
sen kadru ir dazadi izmantojusi, bet ieguve un izman-
tosana rapnieciskiem mérkiem Latvija, lidzigi ka paréjas
Baltijas valstis, ir sakusies 20. gadsimta sakuma.

Muasdienas eksistéjosie purvu kompleksi ir sarezgitas,
dinamiskas sistémas, kas intensivi aug gan horizontali,
gan vertikali, batiski ietekméjot ainavu dinamiku. Tomér
pédéjo simts gadu laika purvu susinasanas un kddras ie-
guves procesi ir batiski ietekméjusi vai apturéjusi dazu
purvu attistibu.
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Daudzi purvi ir veidojusies, aizaugot sekliem ezeriem un
vecupju meandriem, ka ari bijuso Litorinas jaras lagtnu
ieplakas, kuras péc Litorinas jlras regresijas un limena
pazeminasanas izveidojas sekli ezeri, kuri pakapeniski
aizauga, un to teritorijas izveidojas purvi. Parpurvosa-
nas atseviskas ainavas un dabas apvidos ir atskiriga un
var mainities no 0,1% lidz 40%. Visplasakas parpurvotas
teritorijas sastopamas zemienés ar viegli vilnotu reljefu,
kuras kvartarnogulumu segu galvenokart veido malai-
nie nogulumi moréna vai glaciolimniski mali. Zemienés
ar glaciolimnisku malu segu purvi aiznem 10 - 15% RI-
gas jaras lica piekrasté un 30 — 40% Lubana lidzenuma
(Lacis, Kalnina1998).

Latvijas vecako purvu veidosanas sakums ir datéts ar le-
duslaikmeta pédéja posma beigam un holocéna saku-
mu. Senakie kadras slani, kas uzkrajas purvu pirmsaku-
ma, veidojas preborealaja laika pirms apméram 10 000
gadiem, parpurvojoties mineralgruntij vai ari aizaugot
sekliem baseiniem, kas parsvara bija ledaja kusanas Gde-
nu ezeru relikti vai arf glaciokarsta rezultata izveidojusas
ieplakas. Abi purvu veidosanas tipi — gan parpurvojoties
sauszemei, gan aizaugot Gdenstilpém — intensivaki kluva
borealaja laika, kad klimats palika siltaks un mitraks, ka ari
ievérojami palielinajas purva augu veidota biomasa.

Boreala laika salidzinosi silta klimata apstaklos straujak
saka veidoties ne tikai jauni purvi, bet ari lielaki kluva
jau esosie purvi, pieméram, Tei¢u purvs. Daudzi mus-
dienas lieli purvi Latvija ir attistijusies kop$ boreala laika
(pieméram, Kemeru tirelis, Kaigu purvs). Palielinoties
kddras slana biezumam, augi vairs nevaréja sasniegt ar
mineralvielam bagatos Gdenus, un tadé| eitrofo augu
sugas pakapeniski nomainija mezotrofie augi. Zalsinas
nomainija sfagni un spilves.

Koku purva ieplakas bija maz, galvenokart priedes, re-
tak bérzi, bet alk$ni un atseviski platlapji auga purva
ieplakas malas.

Par purva veido3anos, aizaugot ezeriem, liecina saprope-
la nogulumi zem zema vai parejas tipa kidras. Klimatam
klastot siltakam un palielinoties iztvaikosanai, biezi vien
pazeminajas ezera Udens limenis, kas savukart veicinaja
ezeru aizaugsanu. Borealaja laika jau bija izveidojusies
lielaka dala no musdienas lielakajiem purviem. Dazos
no tiem jau bija izveidojies tik biezs kidras slanis, ka
purva augi vairs nevaréja baroties ar mineralizétajiem
gruntsdeniem, un purvi pakapeniski no zemajiem
purviem parveidojas par parejas purviem, bet dazos jau
saka veidoties pirmie augsta tipa kadras slani.

Teritorijas tuvu Baltijas jaras krastam butiski ietekméja
juras limena svarstibas dazadu Baltijas jaras attistibas
stadiju laika. Baltijas ledus ezera seklidens zona un pie-
krasté izveidojusas ieplakas kluva sausas Joldijas jaras
laika, kad juras Gdens limenis pazeminajas un bija ze-
maks par 5 — 6 m salidzinajuma ar masdienam.
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Mires in Latvia have developed during the Holocene
(last 10 000 years). They have originated in the negative
relief forms of ground surface, which formed mainly as
the result of the last - Weischelian (Latvian) glacier and
its melting water activities. Exception are the coastal
areas, where relief has formed during the Late Glacial
after the retreat of glacier and the Holocene when
the area was significantly influenced by the basins of
Baltic Sea stages, mainly by the Baltic Ice Lake and the
Litorina Sea.

Foto: U. Muzikants

Mires have formed under different geological and
paleoecological conditions. They preserve a physical
record of their history in the form of their ‘peat
archives. Archaeological and palaeoecological data
demonstrate that peat has been used already by
ancient people, but extraction and utilisation for

Kalkaina zalu purva ar riisgano melnceri Schoenus ferrugineus veidosanas
Engures ezera apkartné. Development of calcareous rich fen with Schoenus
ferrugineus in the vicinity of Engure Lake.

) Foto: M. Pakalne

industrial purposes in Latvia, like in other Baltic States,
started at the beginning of the 20™ century. Presently
existing mire complexes are complicated dynamic
systems, growing intensively both in vertical and
horizontal directions, exerting considerable effect on
the dynamics of landscapes.

Generally, the climate of Latvia is influenced by
Atlantic air masses and location at the Baltic Sea. This
has resulted in a high atmospheric humidity and a
moderate temperature regime, which determines
the mild climate with higher precipitation over
evaporation favourable for mire development. Besides
climate the important factors promoting the process
of mire formation in Latvia are relief, clayey deposits at
bottom of depressions and hydrological regime. Most
paludified areas are located in the inland lowlands of
Latvia with gently undulated relief, where depressions
are covered by till and glaciolimnic clay and silt.

The oldest Latvian mires date from the very Late
Glacial time and beginning of the Holocene, from the

Purva veidosana mitras reljefa ieplakas. Mire development by
ground paludification.

Preboreal about 10 000 years ago. They have originated
mainly by land paludification or filling-in of shallow
basins that were mostly remnants of glacial lakes and
glaciocarst depressions. Mire formation processes
were more intensive during the Boreal.

Largest part of mires in Latvia have been developing
since the Boreal Time. About 9,000 years ago, when
the Boreal climate became warmer and less humid,
the groundwater level decreased. The mire vegetation
was fed mainly by rain water. During this period the
eutrophic plant species were gradually replaced by
mesotrophic ones. Hypnum moses were replaced by
Sphagnum species and Eriophorum vaginatum. As trees,
pines were important, alder and some broad-leaved
trees became established on the mire edges. Filling-
in of lakes is proved by the layer of fen and transition
peat that covers the gyttja sediments. Due to quite dry
climate, the decrease of the lake water level promoted
their terrestrialisation.

During the Boreal Period a number of the
largest mires formed. Some of the fens
in the areas where thick peat layer had
accumulated and plants did not reach
mineral ground water, gradually fens
transformed into transition mires, and
the first layers of raised bog peat started
to form. Due to an increase of the water
level during the Ancylus Lake stage of
the Baltic Sea, the groundwater level
rose in the areas close to the coast. Wet
conditions appeared in the depressions
formed during the existence of the
Baltic Ice Lake, the bottom of which was
situated near sea water level and bog
development started, for example in
Cena Mire (Kalnina 2007).
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Kad Ancilus ezera, bet it ipasi Litorinas jaras laika jaras
[imenis pacélas un bija apméram 5 - 6 m augstaks par
masdienu limeni, piekrastei tuvakajas teritorijas paaug-
stingjas ari gruntsadens limenis, un daudzas ieplakas
izveidojas parmitri apstakli. Dazas no tam uzkrajas kud-
rainas dunas vai sapropelis, bet péc tam saka uzkraties ari
kddra un veidoties purvs, pieméram, Cenas tirelis (Kalni-
na 2007).

Pirms apméram 7500 gadiem klimats kluva siltaks un
mitraks un pakapeniski sasniedza holocéna klimatisko
optimumu. Purvu ieplaku dzilakajas vietas, kur jau bija
uzkrajies 2 — 3 m biezs kldras slanis, augi barojas tikai no
nokri$niem. Sajas vietas vegetaciju veidoja tikai augsto
purvu augi. Tiem atmirstot, veidojas augsta tipa kadras
slani, bet purva malas, kur augu baro3anas bija jaukta, uz-
krajas ari parejas, bet vietam ari zema tipa kadras slani.

Foto: U. Muzikants

teritorijas appluda un izveidojas plasas seklas lagunas.
Litorinas juras pirmas regresijas laika pirms apmeéram
6000 - 5000 gadiem jiras limenis pazeminajas, un $is la-
gunas atdalijas no jaras ar sékliem vai krasta valniem un
kluva par sekliem saldidens baseiniem. Tas Atlantiska
laika beigu posma vai subboreala laika sakuma pakape-
niski aizauga un izveidojas purvi (Kalnina 2007).

Masdienas tikai dzilakie bijusie lagtnu ezeri ir saglabaju-
Sies ka ezeri (Kanieris, Engure, Babites ezers), bet seklako
vietas muasdienas plesas plasi purvi, pieméram, Sarnates
purvs. Dazus no tiem klaj smiltis, un tagad to teritorijas ir
mitras plavas vai ganibas (Pakalne, Kalnina 2005).

Atlantiska laika klimatiskie apstakli bija labvéligi dazadu
augu izplatibai, ipasi siltummiloSo augu augsanai. Purvu
apkartné biezi vien auga platlapu mezi. Sads klimatiska
optimuma klimats bija labvéligs ari purvu intensivai at-
tistibai, kas ieziméjas ka laika posms ar straujako kadras
uzkrasanos un sadalisanos. Atlantiskaja laika liela dala
lielo zema tipa purvu pakapeniski izveidojas par parejas
un péc tam ari par augsta tipa purviem. 5i laika beigu
posma dazadas sfagnu sugas bija plasi izplatitas un do-
minéja augsta purva vegetacijas sastava.

Apméram pirms 4800 gadiem ieziméjas klimatisko ap-
staklu izmainas, kadas raksturigas subborealajam lai-
kam - pazeminajas gada vidéja temperatira un kluva
sausaks. Purva fitocenozu sastava galvenokart dominéja
sfagni (Sphagnum magellanicum, S. fuscum, S. angustifolium)
un spilves, kas atmirstot veidoja sfagnu kadru. Kadra sa-
stopamas Seihcérijas un sikkramu atliekas.

Subborealaja laika intensiva kadras veidosanas turpi-
najas plasas teritorijas. Ta ka purvos bija uzkrajies biezs
stunu kadras slanis, sakas intensiva purva kupolu veido-
$anas, ko savukart pavadija ktdras slanu plisana gravita-
cijas spéku ietekmé un lamu veidosanas kupola pakajé,
ka ari cinu ieplaku mikroreljefa kompleksu veido3anas.

Zinas par purvu veidosanos var iegit, zondéjot purvu. Ta var uzzinat gan kad-
ras slana biezumu, gan kadas augu sugas augusas pirms vairakiem tiikstosiem
gadu. Peat analysis gives the information about the mire development, peat
depth, plant species that have grown thousands years ago.

Subboreala laika otraja pusé pirms apméram 3500 -
3000 gadiem Latvijas ziemelrietumu dala, galvenokart
Sliteres nacionala parka teritorija, uz kangaru vigu relje-

Atlantiskaja laika daudzos lielajos purvos, kas bija izvei-
dojusies jau preborealaja vai borealaja laika, mainijas
lokadla vegetacija, un tie pakapeniski parveidojas par
augsta tipa purviem. Augi dzilakajas purva vietas vairs
nevaréja sasniegt gruntstdenus, un tie barojas tikai no
nokridnu ddeniem. Saka uzkraties augsta tipa kadra,
kuru veidoja sfagni, spilves un koku atliekas. Tajas purva
dalas, kur mitrums bija mazaks, veidojas priezu audzes
un priezu - spilvju kadra. Saja laika lielajos purvos jau
bija izveidojies 1 — 2 m biezs kadras slanis ari purva ie-
plakas periférija.

Atlantiskaja laika Litorinas jaras apstaklos, bet it ipasi
tas beigu posma, butiski palielinajas purvu teritorijas.
Litorinas jaras transgresijas laika, Baltijas jaras ieplaka
iepltda silti un sali jaras Gdeni, un Gdens limenis paaug-
stinajas no 2,5 lidz 5 m. Ta rezultata zemakas piekrastes

22

fa saka veidoties starpkapu purvi. Tie sakotnéji veidojas
Sauras starpkapu ieplakas - vigas, kas atradas starp divam
kapu grédam - kangariem un kuras bija parmitri apstakli
vai sekla Gdenstilpe, vai tece. Sakotnéji viga saka veido-
ties zema tipa zalu vai grislu kadra. Vélak, kad zema tipa
kadra jau bija aizpildijusi ne tikai ieplaku, bet parklajusi
ari kangaru, saka ieviesties augsta jeb siinu purva vegeta-
cija un uzkraties augsta tipa kudra. Savienojoties vairaku
starpkapu purvu kidras slaniem, izveidojas plasi augsta
purva masivi. Ka tipisku pieméru $ada tipa purva attisti-
bai var minét Bazu purvu (Kalnina et al. 2008).

Daudzos augsta tipa purvos subboreala/subatlantis-
ka laika robezu iezimé maz sadalijusas (3 — 8%) sfagnu
kddras slana uzkrasanas sakums. Subatlantiska laika sa-
kuma pirms apméram 2800 gadiem klimats k|ust vésaks
un mitraks. Saja laika strauji uzkrajas maz sadalijusos
sfagnu (brina vai Magelana sfagnu) kadras slanis, kas
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About 7,500 years ago, the climate changed and warm
humid climatic conditions ofthe AtlanticPeriod commenced.
In the central areas of the mires, where a 2-3 metres thick
layer of peat had accumulated, the raised bog vegetation
developed. When it decayed, raised bog peat formed with
transition mire peat at the edges of the mires.

During the Atlantic Time many large fen areas transformed
into raised bogs. In the mires the composition of local
vegetation changed. Plants in the central areas of the
mires could not to reach groundwater. In these central
parts ombrotrophic raised bog vegetation developed
more rapidly. Raised bog peat was represented mainly
by cotton-grass (Eriophorum vaginatum), Sphagnum
species; wood remains accumulated. In those parts of
raised bogs where humidity was lower, pine stands and
pine-cotton-grass peat developed. In this time 1 - 2
metres thick layer of peat formed.

During the Atlantic Time mire covered areas significantly
increased in the coastal areas that was caused by the
activity of the Litorina Sea. Transgression of the Litorina
Sea that is the Baltic Sea stage basin with higher water
level, with warm and salty waters took place and caused
therise of level up to 2.5-5 m. Low coastal areas appeared
under the sea level and formed large shallow lagoons.
During the first regression of the Litorina Sea, about
6000 to 5000 years ago, due to decrease of sea water
level these lagoons of the Litorina Sea were separated
from the sea and basins became freshwater lakes and
terrestrialised at the end of the Atlantic Time or the first
half of the Subboreal Time (Kalnina 2007).

At present, just the deepest ones have preserved as lakes,
like Kanieris, Engure, Babite Lakes, but the shallowest
have developed into mires, such as Sarnate Mire. Some
of them are covered by sand and now support wet
meadows or pastures (Pakalne, Kalnina 2005).

During the Atlantic Time climatic conditions
became favourable for the growth of
many plant species, especially for warmth
demanding plants, as well as optimal for
mire development and witnessed the most

No Atlantiska laika lildz masdienam saglabajusas tadas sugas ka
peldosais ezerrieksts Trapa natans un diza aslape Cladium ma-
riscus. Siltais un mitrais Atlantiskais klimats Sim sugam bija loti
piemérots, un tas bija daudz plasak izplatitas. Trapa natans and
Cladium mariscus are the species that have remained in Latvia
since the Atlantic Time, when the climate was more favourable
for their growth.

Cladium mariscus

MIRES IN LATVIA

extensive mire formation in Latvia. The broad-leaved
forests surrounded the mires. During the Atlantic Time
the largest fens gradually transformed into transition
mires and later into raised bogs. At the end of this period
Sphagnum species were widely distributed and started to
dominate in the raised bog vegetation.

About 4.800 years ago the Subboreal Period set in. In this
period, the raised bog vegetation was basically formed
by Sphagnum species and Eriophorum vaginatum that
while decaying produced Sphagnum magellanicum
peat. Besides this, there were remains of Scheuchzeria
and dwarf shrubs in the peat. In this period, an intensive
accumulation of peat occurred all over Latvia, followed
by intensive development of raised bog domes, peat
layer fracturing on the dome slopes due to gravitational
instability, appearance of raised bog pools and the
formation of hummock-hollow complexes.

At the second half of the Subboreal, 3.500-3.000 years
ago, the inter-dune mires started to form in the north-
western coastal area of Latvia, predominantly in the area
of the Slitere National Park. Mires developed in the narrow
depressions between a series of alternating long narrow
dune ridges. The narrow depressions of the inter-dune
ridge mire complex filled-in with fen peat at the beginning
of the mire formation, but latter peat layers covered also
dunes and raised peat started to form. Parts of these
former inter-dune areas nowadays are large raised bogs,
like Bazi Mire (Pakalne, Kalnina 2005).

During the Subatlantic Period about 2,800 years ago, the
climate became cooler and more humid. In this period,
Sphagnum fuscum peat developed, occupying the upper
part of the peat deposits. In this peat, the residue of
Sphagnum fuscum constitutes 45-90 %. The rest of the peat
consists of Sphagnum angustifolium and S. magellanicum
remains and Eriophorum vaginatum.

In the early stages of mire development
Phragmites and Carex species dominated,
e.g. Phragmites australis, Carex dioica, C.
nigra, C. panicea while trees and shrubs,
such as Betula pubescens, Frangula alnus,
Pinus sylvestris, Myrica gale and Salix spp.
dominated in species rich fens. When the
mire development started, particularly
during the Atlantic Time, many of the
currently rare plant species, like Myrica
gale, Cladium mariscus, Trapa natans,
Salix myrtilloides and Hammarbya
paludosa were more common.

Development of raised bogs was
associated with a rapid increase of
various Sphagnum species in the mire
vegetation. During the Subboreal Sphagnum fuscum,
Scheuchzeria palustris and Eriophorum vaginatum often
dominated in the raised bog vegetation, but during
the Subatlantic Sphagnum magellanicum, Andromeda
polifolia and Calluna vulgaris became more widespread.

ioto: VI. Pakalne
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biezi vien veido masdienu purvu virskartu. Brina sfag-
na kadra Sphagnum fuscum atliekas sastada 45 - 90%,
bet paréjo kadras dalu parasti veido sfagni - Sphag-
num angustifolium un S. magellanicum stnu un spilvju
atliekas.

Purvu attistibas sakuma purvu vegetacijas sastava do-
miné niedres Phragmites un grislu Carex sugas, tai skaita
Phragmites australis, Carex dioica, C. nigra, C. panicea,
ka ari koki un krami, pieméram, Betula pubescens,
Frangula alnus, Pinus sylvestris, Myrica gale un Salix
spp., kas raksturigi sugam bagatajiem zemajiem pur-
viem. Atlantiskaja laika purvos, it ipasi kadras slanos
tiesi virs sapropela, bija sastopamas vairakas Sodien
jau retas augu sugas, tadas ka Myrica gale, Cladium
mariscus, Trapa natans, Salix myrtilloides un Hammarbya
paludosa.

Augsto purvu attistiba ir saistita ar strauju dazadu
sfagnu sugu ievie3anos vegetacijas sastava. Subbo-
realaja laika branais sfagns Sphagnum fuscum, purva
Seihcérija Scheuchzeria palustris un makstaina spilve
Eriophorum vaginatum biezi dominé purvu vegeta-
cija, bet subatlantiskaja laika plasi ieviesas magelana
sfagns Sphagnum magellanicum, polijlapu andromeda
Andromeda polifolia un sila virsis Calluna vulgaris. Pur-
va vegetacijas sastavu biezi vien liela méra nosaka kat-
ra augsta purva mikroklimats.

Kadra esoso augu atlieku un puteksnu sastavs atspogu-
lo klimata izmainas un vegetacijas raksturu purva attisti-
bas gaita. Sads pagatnes notikumu un paradibu signals
lauj secinat, ka purvu veidosanas Piejaras zemiené ir sa-
kusies salidzinosi vélu. Lielaka dala no tiem ir veidojusies
tikai atlantiska laika beigas vai subborealaja laika, kamér
vecakie purvi Latvija ir veidojusies jau preborealaja laika
apméram 3 - 4 tdkstosus gadu agrak. Pétijumos iegu-
tie dati liecina, ka purvos, kuri veidojusies parpurvojo-
ties mineralgruntim, zema un parejas purvu stadijas ir
islaicigas. Nemot véra pat to, ka zema un parejas kudras
slani parasti ir labi sadalijusies un ari sablivéti no augse-
jo slanu svara, to biezums ir neliels, salidzinot ar augsta
tipa kadru (Pakalne, Kalnina 2005).

Muasdienas augstie purvi aiznem lielakas teritorijas neka
zemie purvi, bet pédéjo skaits ir lielaks, kas liecina par
to, ka zemo purvu platibas parsvara ir mazakas. Tas
saistits ar to, ka zemie purvi attistas vietas, kur pieplast
mineralvielam bagati pazemes un virszemes udeni, ka
ari parasti veidojas aizaugo3u ezeru vai citu Gdenstilp-
ju krastos, kas biezi vien parplast. Apméram tresa dala
purvu Latvija ir veidojusies, aizaugot seklam Gdenstil-
pém, tacu liela dala no tiem musdienas jau ir attistijusies
par augstajiem purviem.

Augstie purvi ir kupolveida vai plato tipa, atklati vai
aizaugusi ar kokiem. Purvu centralad dala vai mitrakas
vietas ar biezako kidras slani parasti ir atklatas, kamér
purva malas aug priedes un sikkrGmi. Daudziem aug-
stajiem purviem ir raksturigs grédu slikSnu mikroreljefs,
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paraléli orientétu lamu komplekss un purva ezerini (Kal-
nina 2007).

Kadras botaniska sastava, palinologisko pétijumu un
nogulumu datésanas ar C metodi rezultati liecina, ka
augstajos purvos lielakais kadras biezums ir raksturigs
tiesi sfagnu kadrai, kura veidojusies subatlantiskaja lai-
ka un kuras pieaugums sasniedz 1,12 mm gada, bet da-
Ziem purviem tas ir pat 3 reizes lielaks, it ipasi kupolu
tuvuma. Tacu ir janem véra kadras zema sadalisanas pa-
kape (3 - 5%). Atlantiskaja un subborealaja laika kadras
uzkrasanas atrums péc aprékiniem ir mazaks un vidéji
var bt 0,61 - 0,65 mm gada, tacu Seit janem véra, ka Sie
kddras slani ir sablivéjusies augstak uzgulo3o slanu sva-
ra rezultata. Lielaka sfagnu kudras sadalisanas pakape
(28%) ir noteikta sfagnu kadras slaniem, kuri uzkrajusies
subborealaja laika salidzinosi sausa klimata apstaklos
(Kalnina et al. 2008).

Purvu veido3anas un attistibas pétijumi lauj secinat, ka:
e vecako purvu attistiba parasti ir sakusies ar zema
tipa purvu stadiju preborealaja laika pirms ap-
méram 10 000 gadiem, aizaugot sekliem ledaju
kusanas Gdenu reliktiem ezeriem vai aizpildoties
glaciokarsta ieplakam;

e purvu veidosanas, parpurvojoties mineralgruntij
Baltijas jaras piekrastes tuvuma, notikusi borea-
la laika beigas un atlantiska laika sakuma, kad
adens limenis paaugstinajas Baltijas jaras ieplaka
Litorinas juras transgresijas rezultata un ietekmé-
ja gruntsudens limeni piekrastes teritorijas, tai
skaita bijusajas Baltijas ledus ezera akumulacijas
lidzenuma ieplakas;

e boreala laika beigas un atlantiskaja laika daudzi
zemie purvi parveidojas par parejas un péc tam
ari par augstajiem purviem;

e jaunakie purvi ir izveidojusies, aizaugot seklajiem
bijusajiem Litorinas jaras laginas ezeriem un aizpil-
doties starpkapu ieplakam atlantiska laika beigas
un subborealaja laika pirms 3000 - 5500 gadiem.
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Micro-climate  primarily  determined
composition in the raised bogs.
Composition of plant remains and pollen, like the
potential climatic and vegetation signal preserved in
peat sequences indicated that mire development in the
Coastal Lowland area in general started comparatively
late. Most of them originated just during the Late Atlantic
or the Subboreal Time, while the oldest mires in Latvia
formed already during Preboreal Time. The data obtained
indicate that in paludified areas fen and transition mire
vegetation remained for a short duration before fast
changes of environmental conditions favoured raised
bog development (Kalnina et al. 2008).

vegetation

At present, raised bogs occupy larger areas than fens in
Latvia, but the number of fens is greater, showing that
the area of a fen is usually smaller than that of a raised
bog. This is related to the fact that minerotrophic mires
develop in places where ground waters and river waters
are rich in nutrients, and often form in the vicinity of
former lakes. At present, approximately one third of all
mires in Latvia have originated from shallow lakes.
Ombrogenous mires can be dome-shaped or plateau
type, open or wooded. Often the central part of the
bog is open, but the margins are covered with pine.
For many raised bogs, the hummock-hollow complex
is typical and parallel oriented bog pools and lakes are
found (Kalnina 2007).

According to data of peat botanical composition and
palynological studies and dating by ™C method, it is
determined that in the raised bogs the largest thicknesses
has Sphagnum peat, which was formed during the
Subatlantic Time. The mean annual values of Sphagnum
peat layer thickness formed during the Subatlantic Time

Ara bérzs Betula pendula  Baltalksnis Alnus incana

Veicot kadras palinologiskos pétijumus, sadi mikroskopa izska-
tas dazadu koku puteksni, kas saglabajusies kadra takstoSiem
gadu. Pollen found in the peat reveals the flora in the surroun-
dings of mire thousands years ago.

reach 1.12 mm, but for some raised bogs it is even three
times higher. In many cases, it can be explained by the very
low decomposition degree (3-5%). For the Atlantic and
Subboreal Time, peat layer accumulation rate was 0.61 -0.65
mm annually, however, for layers formed during the Atlantic
Time it can be higher because they have been compressed
by the weight of the higher layers. The highest degree of the
Sphagnum peat decomposition (28%) is estimated for peat
accumulated in the Subboreal Time under comparatively
dry climate conditions (Kalnina et al. 2008).

Lazda Corylus avellana

MIRES IN LATVIA

From the studies on mire development the following
conclusions can be drawn:

e In the Preboreal about 10,000 years ago mire
development usually started as a fen stage due
to the filling-in of shallow remnant glacial water
basins or glaciocarstic depressions.

e Atthe end of the Boreal Time and at the beginning
of the Atlantic period in coastal areas ground
paludification took place, when the water level
increased in the Baltic Sea due to transgression
of the Litorina Sea and caused an increase of the
groundwater level in the adjacent areas.

e At the end of the Boreal and during the Atlantic
period many fens transformed into transition
mires and gradually into raised bogs.

e Theyoungest mires have developed in the shallow
lakes of the Litorina Sea lagoons and inter-dune
depressions during the end of the Atlantic and the
Subboreal (3,000-5,500 years ago).

Magelana sfagns Sphagnum magellanicum ir biezak
sastopamais sfagns augstajos purvos Latvija. Sphagnum ma-
gellanicum is the most common Sphagnum species in raised
bogs of Latvia.

Liepa Tilia cordata

Priede Pinus sylvestris
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2.1. Dabas liegums CENAS TIRELIS

2.1. Cena Mire Nature Reserve




Augstais purvs
Parejas purvs un slikSnas
e 50 Latvija un Eiropa Tpasi aizsargajamas augu un dzivnieku

sugas

Direktivas sugas

Galvenas dabas vértibas:

Teritorijas statuss:

Negativas ietekmes:

Latvijas Tpasi aizsargajama dabas teritorija — dabas liegums
Eiropas aizsargajamo teritoriju tikla Natura 2000 vieta
Putniem starptautiski nozimiga vieta (PNV)

e Ipasi nozimiga putnu teritorija — konstatétas 22 Putnu

e Purvu melioracijas rezultata negativi ietekméti apméram 140
ha augsto purvu, ka rezultata notiek purva degradacija un
pastiprinata aizaugsana ar mezu

o Tie3a dabas lieguma tuvuma turpinas kadras ieguve

Atrodas:

e Rigas rajona Babites un Marupes pagastos

Izveidots:

1999. gada

Platiba:

2133 ha

Apsaimniekosana:

e Uz melioracijas gravjiem uzcelti 73 lielie aizsprosti un 107
mazie aizsprosti
e Uzbdveéta purva laipa un skatu tornis

Dabas lieguma “Cenas tirelis” novietojums.
Location of Cena Mire Nature Reserve.
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Location:

e Marupe and Babite Municipalities, Riga District

Statuss:

e Especially protected nature area in Latvia — nature reserve
¢ Included in European network of protected territories Natura

2000 Established:
e Internationally Important Bird Area (IBA) 1999

The main nature values: Total area:

e Raised bog with a complex of pools and ridges

e Transition mires

e 50 especially protected plant and animal species 2,133 ha

e Important bird area - in total 22 especially protected bird
species in Latvia and Europe were mentioned

Nagative influence: Management:

e Previous drainage of the mire, 140 ha raised bog are influen- | e 73 large damsand 107 small dams were built on the drainage
ced by drainage ditches
e Peat extraction close to the border of the reserve e The boardwalk and the watching tower was built

Cenas tirela satelitaina.
Satelite image of Cena Mire.
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Cenas tirela veidoSanas un attistiba

Laimdota Kalnina Latvijas Universitate / e-pasts: laimdota.kalnina@lu.lv

Cena tirelis atrodas Tirelu lidzenuma, Viduslatvijas ze-
mienes ziemelrietumu dala un aiznem ieplakas terito-
riju, kas izveidojusies Baltijas ledus ezera nevienmérigas
akumulacijas ieplaka, kur pirms vairak neka 10000 ga-
diem bija plass pazeminajums tikai 6,8 lidz 7,2 m vjl. (virs
jaras limena) ar nelielu paaugstinajumu ta mala (9 - 9,5
m vijl.).

leplakas pamatnes absolGtais augstums ir saméra tuvs
jaras limenim un izraisija to, ka Litorinas juras transgre-
sijas ietekmé purva ieplakas teritorija bija paaugstina-
jies gruntstdens limenis un ieplaka uzkrajas adens, kas
savukart radija taja parmitrus apstaklus un veicinaja
mineral-grunts parpurvosanos ieplaka. Mitrais un siltais
klimats, ka ari augstais gruntsidens limenis atlantiskaja
laika ieplaka radija labvéligus apstak|us mitrumu milo3u
purva augu izplatibai - tadiem ka grisli un niedres. Tiem
atmirstot, saka uzkraties zema tipa kadra un veidoties
purvs (1. att.).

Kddras datéjumi ar C metodi liecina par to, ka pati
apakséja kadra, ko parstav zema tipa koku-zalu kad-
ras slanis, ir veidojusies pirms vairak neka 4331+66 ga-
diem. Nogulumu sporu-putek$nu diagramma (2. att.)
liecina par pakapenisku platlapju koku puteksnu liknu
kritumu, kas norada uz siltummilo3o koku izplatibas sa-
mazinasanos Cenas tirela ieplakas apkartné un klimata

1. att. Cenas tirela geologiskais Skérsgriezums. Fig. 1. Geological
cross section of Cena Mire.

Scale vertical 1:10 000
Scale horizontal 1:50

pasliktinasanos, ipasi gada vidéjas temperatlras sama-
zinasanos. Kops purva izveidosanas tas ir audzis verti-
kali un horizontali un aiznémis arvien plasaku teritoriju.
20. gadsimta pirmaja pusé tas bija kluvis par vienu no
lielakajiem augstajiem purviem Latvija ar labi izteik-
tu grédu - slikSnu mikroreljefu ar lamam. Cenas tirela
purva kupoli sasniedz 4 - 5 m augstumu virs apkartéja
reljefa (Kalnina et al 2005). Misdienas liela dala no ag-
raka Cenas tirela ir degradéta, veicot kadras ieguvi, bet
teritorijas ap trijiem purva kupoliem ir saglabajusas,
un tam ir tipisks augsta purva mikroreljefs. Divi purva
kupoli atrodas dabas lieguma “Cenas tirelis’, bet tresdais
- dabas lieguma “Melna ezera purvs”. Cenas tirela geo-
logiskais griezums (1. att.) un kompleksa diagramma (3.
att.) atspogulo to, ka purva uzbavé ir izsekojams tikai
plans zema tipa kadras slanis (apméram 50 cm) griezu-
ma apakséja dala. To parsedz loti plans (10 cm) parejas
kadras slanis, ko savukart klaj dazadu augsta tipa kadru
slani. Kidras slanu sagulums dazas vietas nav vienmé-
rigs, jo tie ir parvietojusies purva kupolu augsanas un
kadras slanu plisanas rezultata.

Sporu-puteksnu analizes rezultati (2. att.) norada, ka
kadra Cenas tireli veidojusies kops atlantiska laika lidz
masdienam. Labi sadalijusas zema tipa kadras slani ar
nelielu smilts piejaukumu ir veidojusies uz smilts mine-
ralgrunts atlantiskaja laika pirms apméram 6000 - 6500

APZIMEJUMI / LEGEND Autors: A. Lacis. 2003

AUGSTA PURVA KUDRA / RAISED BOG PEAT PAREJAS PURVA KUDRA / TRANSITIONAL PEAT ZEMA PURVA KUDRA / FEN PEAT

Sfagnu kadra Sfagnu kadra Gri8lu, grislu — hipnu stnu kadra
l:l Wet Sphagnum peat l:l Sphagnum peat l:l Sedge, sedge - hypnum peat
Komplekss Gri8lu, koku - grislu kadra Koku - gris|u kadra
I:l Complex peat I:l Sedge, wood - sedge peat I:l Wood - sedge peat
|:| Brana un Magelana sfagna kadra |:| Koku - sfagnu kadra .
Sphagnum fuscum, Sphagnum magellanicum peat Wood - Sphagnum peat MINERALGRUNTS / MINERAL SOILS
Spilvju - sfagnu kadra Priezu kadra Smalka smilu kadra
l:l Cotton grass — Sphagnum peat l:l Pine peat m Small - grained sand peat
Koku - sfagnu kadra Niedru, koku - niedru kadra Malaina smilSu kadra
l:l Wood - Sphagnum peat Reed, wood - reed peat Clayey sand peat

Priezu - spilvju kadra
Pine - cotton grass peat
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Origin and development of Cena Mire

Laimdota Kalnina  University of Latvia / e-mail: laimdota.kalnina@lu.lv

Cena Mire is situated in a relief depression which has  hummock-hollow micro-relief with raised bog pools and
developed in the coastal shallow water zone of the Baltic ~ the bog dome reaching 4-5 m height (Kalnina et al. 2005).
Ice Lake bay more than 10000 years ago. It has formedin At present, large part of Cena Mire has been influenced
the depression of the Baltic Ice Lake accumulation plain,  due to peat cutting, but the areas around all the raised
where was a wide depression just 6.8 to 7.2 m above  bog domes are preserved and demonstrate typical raised
sea level, with some elevation in the borders (9.0 - 9.5  bog micro-relief.
m a.s.l). Bottom of the depression is located close to the
sea level. It caused water accumulation there and ground ~ The two domes are located in territory of Cena Mire
paludification due to groundwater level rise because to ~ Nature Reserve but the third is included in the especially
Litorina Sea transgression. Humid and warm climate as  protected nature area “Melnais Lake" In general, Cena
well as high groundwater level during the Atlantic Time  Mire geological section (Fig. 1) reflects only thin fen peat
resulted in very wet conditions that were favourable for  layer on the mire bottom, which was soon replaced by
wet demanding plant species, like Carex and Phragmites. ~ transition mire peat and later by raised bog peat. Peat
As a result fen peat accumulation started (Fig. 1). layers in some places are not evenly distributed and
are relocated due to the dome growing and peat layer
The Cdating indicates that the lowest wood-grass fen  fracturing.
type peat layer formed 4331+66 years ago. Pollen diagram
shows (Fig. 2) the gradual decrease of the broad-leaved  The results of the pollen analysis indicate that peat in
tree pollen, which indicates to the distribution decrease  the area of the Cena Mire has been forming since the
of warmth demanding plant species in the surroundings  Atlantic Time until present. During the Atlantic Time,
of Cena Mire. about 6000-6500 years ago, the highly decomposed fen
peat layer with some sand admixture deposited on the
Also climate changed, particularly decreased the mean  mineral ground in this area of the Cena Mire after the
year temperature. Since the origin of the mire it has been  first Litorina Sea regression. Sedges, reeds and grasses
growing vertically and horizontally and occupied large  covered the area and probably sometimes the area was
areas until first half of the 20th century. It became one  flooded. The mixed forest with pine, alder, hazel and
of the largest raised bogs in Latvia with well- expressed  broad-leaved trees was dominant in the vicinity.

2. att. Cenas tirela nogulumu griezuma Cena -1 procentuala putek$nu diagramma atspogulo koku-kramu un augu grupu puteksnu
kopéjo sastavu. Fig. 2. Percentage pollen diagram from Cena Mire section Cena-1 showing the main pollen composition during mire
development.
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gadu, driz péc pirmas Litorinas jaras regresijas. Grisli,
niedres un graudzales klaja ieplaku, kas, iespé&jams, rei-
zém parplada. Jauktu koku mezs ar priedi, alksni, lazdu
un platlapjiem bija izplatiti purva ieplakas apkartné.

Paleobotaniskie pétijumi liecina, ka atlantiska laika bei-
gu posma Cenas tireli ir radusies labvéligi apstakli zema
tipa purva augu izplatibai sakara ar gruntstidens limena
celSanos ieplaka un sekojosi veidojas koku-zalu kadra.

Atlantiska laika otraja pusé tagadéja Cenas tirela teri-
torija ir bijusi atklata mitra plava, kura auga grisli, gal-
venokart pakauglu grislis Carex lasiocarpa, krasta gris-
lis Carex riparia, kosas Equisetum. To ietvéra platlapju
mezi ar viksnu un liepu, mitrakajas vietas auga alk3ni,
bet pameza bija daudz lazdu. Zinamu dalu koku sta-
va aiznéma ari bérzs, priede un egle, bet, salidzinot to
dalu procentuali meza sastava un nemot véra to pu-
tek3nu lielo produktivitati, kopuma 3o koku daudzums
bija neliels.

Purva veidosanas sakuma ieplakas apkartné mezu sa-
stava bija izplatiti platlapji. Siltais un mitrais klimats vei-
cinaja lielu augu biomasas veidosanos un kidras sadali-
$anas procesus. Klimata izmainas subboreala vidusdala
izraisija zemo purvu augu sugu skaita samazinasanos
un augstajam purvam raksturigo sugu ieviesanos.

Ta rezultata notika strauja sfagnu kadras uzkrasanas un
augsta purva veidosanas lielakaja purva ieplakas dala.
Galvenie kidras veidotajaugi $ai laika bija Sphagnum
fuscum, iznemot dazus griezuma intervalus, kad pa-
lielinajas Saurlapu sfagna Sphagnum angustifolium un
makstainas spilves Eriophorum vaginatum ipatsvars.
Butiskas izmainas kidras sastava vérojamas griezuma
augséjos slanos, kur dominé Magelana sfagns Sphagnum
magellanicum.

Sfagnu kadras sadalisanas pakape ir zema, reti par-
sniedz 15%. Cenas tirela augsta tipa kadras “C datéjumi
norada, ka 31 tipa kadra ir sakusi uzkraties vismaz pirms
2464464 gadiem, bet tas uzkrasanas atrums ir sasniedzis
1,3 mm gada.

Griezuma apakséjas dalas nogulumos, kuras veidosanos
vecumu puteksnu spektri lauj nosaciti novértét ka atlan-
tiska laika beigu posmu, paradas pirmie kanepju, auzu,
natru un celmallapu puteks3ni, kas vienlaicigi ar palieli-
natu oglisu puteklu dalu liecina par to, ka $is teritorijas
tiesa tuvuma ir dzivojusi jaunaka akmens laikmeta vai
neolita cilvéki. PutekSnu sastavs un kddras datéjumi
ar '*C metodi lauj konstatét cilvéka darbibas pédas vél
divos periodos: dzelzs laikmeta un no viduslaikiem lidz
masdienam.

Subborealaja laika klimats no atlantiska silta un mitra
mainijas uz nedaudz vésaku un sausaku, kas izmainija
ari platlapju mezu sastavu Cenas tirela apkartné. Meza
samazinajas liepas un viksnas, bet pameza ari lazdas
daudzums, turpreti ievérojami palielinajas ozola un ska-
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barza, ka ari priedes ipatsvars.

Purva vedetacijas sastava vél joprojam dominéja dazadi
grisli, niedres un kosas (3. att.), tacu to Ipatsvars subbo-
reala laika sakuma samazinajas, saka uzkraties parejas
tipa kadra. Tas uzkrasanas intensitate nebija liela. Sai lai-
ka atseviskos periodos joprojam bija labveéligi apstakli
kidras sadaliSanas procesiem.

Sporu-puteksnu un kadras botaniska sastava raksturs
norada, ka sfagnu kudra veidojusies subboreala laika
vidusposma, kas savukart lauj secinat, ka jau tad Ce-
nas tireli saka veidoties grédu slikSnu komplekss. Purva
lokalas vegetacijas un kddru veidojoso augu sastava
izmainas nav butiskas kops$ augsta purva izveidosanas
lidz masdienam.

Batiska platlapju daudzuma samazinasanas raksturiga
subborealajam laikam (pirms 4800-2800 gadiem), kad
klimats kluva sausaks un vésaks. Sphagnum kadra turpi-
naja uzkraties, bet sadalisanas pakape samazinajas. Ce-
nas tirela apkartné bija izplatiti eglu mezi, kas raksturo
subboreala laika otro pusi.

Loti intensiva kldras uzkrasanas notika subatlantis-
kaja laika (pédéjos 2800 gados), mitra un vésa klimata
apstaklos sadaloties sfagniem — Sphagnum fuscum un
S. magellanicum. Jauktu koku mezi ar egli, priedi, bér-
zu un bagatigu virsu Calluna vulgaris segu bija izplatiti
apkartné. Palielinats ruderalo un kultivéto zemju augu
putekSnu daudzums liecina par cilvéka darbibu purva
apkartné.

P T

Skaista ezers Cenas tireli. Skaists Lake in Cena Mire.
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Conditions favourable for the broad-leaved forest
distribution in the surroundings of Cena Mire area
occured at the beginning of mire formation, which
promoted large grass biomass formation in this area
and decomposition processes. The climatic changes
during middle part of the Subboreal (SB2) caused
replacement of fen and transition mire vegetation by
raised bog vegetation and the main peat forming plant
species during that time was Sphagnum fuscum, except
some intervals where importance of the Sphagnum
angustifolium and Eriophorum vaginatum increased.
The initial changes appear in the very upper peat layer,
where in the peat composition Sphagnum magellanicum
dominates.

Decomposition of Sphagnum peat is low and rarely
exceeds 15%. According to '“C dates raised bog peat
has been accumulating at least since 2464+64. Rate of
raised bog peat accumulation reaches 1.3 mm per year
in Cena Mire.

Pollen composition and *C dating data from peat layers,
which formation is estimated as late Atlantic Time, show
the presence of the first hemp, nettle, oats and plantain
pollen, which together with increased charcoal dust
volume indicate to the presence and activities of the
Late Stone Age or Neolithic man in the surroundings of
Cena Mire (Fig. 1., see columns of Cultivated plants and
also Ruderals).

The paleobotanical investigations from the area close to
the northern raised bog dome allow reconstructing the
vegetation development (Fig. 3).

Upwards peat layer contains similar plant remains as in
the previous zone and pollen content does not show
large changes in the local vegetation, where different
species of Sphagnum, Poaceae and Cyperaceae
dominate. Increase of Quercus and Carpinus is indicated
in the regional vegetation at the end of the Atlantic
Time.

Significant decrease in broad-leaved trees s
characteristic for the Subboreal Time (4800-2800 years
ago), when climate became dryer and cooler. Sphagnum
peat continued to accumulate, but the decomposition
degree decreased. During the second part of the
Subboreal Time the forest with the dominance of spruce
was distributed in the surroundings of Cena Mire. The
level of peat decomposition gradually decreased. The
changes in local vegetation composition have not been
very significant till nowadays.

The second very intensive time of peat formation
occurred during the Subatlantic Time (since 2800 years
BP) when under humid and cool climatic conditions
Sphagnum fuscum and S. magellanicum peat formed.
Forests with spruce, pine and birch with Ericales, mainly
Calluna vulgaris were distributed in the area. Rise
of ruderal and cultivated plant pollen occurs in that

Pollen zones

Pinus-Betula-Ericales
Picea-Betula-Almis-Corylus
¥ Pinus-Picea
E 2

'Cyears BP £ Pins-Betula-Alnus
2271+680 &

2464+-64 |

Alnus-Betula-Ouwercus-Corvius
Picea

4331+-6610

Transitisnal

Pimus-Almus-Quercus-Carpinus

Fen peat

Alnus-Ulmus-Tilia-Corylus

Autors: L. Kalnina 2003

3. att. Paleobotanisko pétijumu kompleksa diagramma atspogulo izmainas
kadras botaniskaja sastava un kadras sadaliSanas pakapé, kas papildinats ar
sporu-puteksnu un *C datéjumu. Fig. 3. Complex diagram of the
paleobotanical investigations showing changes in peat botanical composition
and decomposition degree supported by pollen and '*C data.

peat layer, suggesting about human activities. Pollen
composition and 'C dating indicate to human activity
traces during three
separate time spans:
the Neolithic Age,
Iron Age and since
Medieval Time until
nowadays.

Foto: M. Pakalne

Makstaina spilve Eriophorum vaginatum ir viena no galvenajam augsto purvu
kadras sastavdalam. Eriophorum vaginatum is one of the peat forming species
in the raised bogs.
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Augi un biotopi dabas lieguma “Cenas tirelis”

Mara Pakalne

Latvijas Dabas fonds / e-pasts: mara@lanet.lv

Cenas tirelis atrodas Piejaras zemienes geobotaniskaja
rajona, kuram kopuma raksturigi augstie purvi. Pirms ta
nosusinasanas un kadras ieguves, kura aizsakas 20. gs.
trisdesmitajos gados, tas bija viens no lielakajiem pur-
viem Latvija ar platibu, kura sasniedza 8993 ha. Patlaban
te ir saglabajusies tikai neliela dala $i purva, kur joprojam
sastop dabisku augsta un parejas purva vegetaciju. Cenas
tireli ta malas ierobezo gravju sistémas un kddras lauki.

Cenas tirell dominé augsta purva vegetacija - apme-
ram 84 %, kuru ietver purvainu mezu loks. Neskartajai
augsta purva dalai ir vairaki kupoli. Augsta purva reljefs
nav lidzens - to veido cini, lamas un ieplakas. Vietumis
purvs ir klajs, bet cituviet atkal noaudzis ar 5-8 m aug-
stam priedém. Lielaki, ar priedém neapaugusi lidzeni
klajumi saglabajusies purva dienvidu un dienvidaustru-
mu dala. Augot specifiskajos purva apstaklos, tas ir ie-
guvusas purviem raksturigo priezu formu, kura nereti ir
izlocita, un priedes ir nelielas ari sasniedzot ievérojamu
vecumu. Purva centralaja dala vérojami lieli purva lamu
labirinti, tie mijas ar ieplakam, kuras dominé parastais
baltmeldrs, kur$ pieskir Cenas tirelim savdabigu ainavis-
ko vértibu.

Cenas tirela augsta purva vegetaciju raksturo sila virsis
Calluna vulgaris, makstaina spilve Eriophorum vaginatum,
purva dzérvene Oxycoccus palustris, bet ir sastopama ari
sika dzérvene Oxycoccus microcarpus, apallapu un gar-
lapu rasene Drosera rotundifolia un D. anglica, polijlapu
andromeda Andromeda polifolia. Cenas tireli sinu stava
uz ciniem un ieplakas dominé Magelana sfagns
Sphagnum magellanicum un iesarkanais sfagns S. rubellum.

Foto: M. Pakalne
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Arkausa kasandra Chamaedaphne calyculata lielakoties sastopama Latvijas
austrumdala, tomér ari Cenas tireli nav retums. Chamaedaphne calyculata

mostly occurs in East Latvia but in Cena Mire is a common species.

Purva lamas var bt gan saméra lielas un pastavigi pildi-
tas ar udeni, kuras sastopami peldosie ddensaugi, gan
ari sezonali vai periodiski izzGstosas. Lielakajam lamam
raksturigas mazas salinas, licaini krasti, ka ari savstarpéji
Sauri savienojumi. To malas aug dukstu grislis Carex limosa,
parastais baltmeldrs Rhynchospora alba, Magelana sfagns
Sphagnum magellanicum, bet Gdeni - peldosa varnstor-
fija Warnstorfia fluitans un garsmailes sfagns Sphagnum
cuspidatum, reizém var sastapt ari uzpuasto grisli Carex
rostrata. Pie lielakajam lamam veidojas purvainu priezu
mezu ieloki ar 6 — 8 m augstam priedém, kur zemsedzé
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dominé stnas un sikkrdmi - sila virsis Calluna vulgaris,
purva vaivarin$ Ledum palustre, zilene Vaccinium uligino-
sum un braklene V. vitis-idaea (Pakalne, Kalnina 2005).

Purva lamas galvenokart ir nelielas, platiba lidz 0,5 ha,
iegarenas, izvietojusas grupas. Purva attistibas gaita dala
sikako lamu izzGst un aizaug ar sfagniem, ieviesas polijla-
pu andromeda Andromeda polifolia, parastais baltmeldrs
Rhynchospora alba, savukart dala lamu veidojas no jau-
na. Aizaugosie gravji un lamas rada ipasas dzivotnes, kas
piemérotas vairaku retu sugu eksistencei, tajas var augt
peldosie augi, kuru attistibai nepiecieSami stavosi tdeni.

Ari purva ieplakas, kuras nav pastavigi pilditas ar Gdeni,
sastop garsmailes sfagnu, bet vietumis te aug ari smal-
kais sfagns Sphagnum tenellum. Stnu, ipasi sfagnu no-
Zime purva ir ievérojama, un to segums sasniedz no 80
- 95 %. Uz augstakajiem ciniem sastop ari brano sfagnu
Sphagnum fuscum kopa ar kadiku dzeguZlinu Polytrichum
juniperinum, visteni Empetrum nigrum, laceni Rubus
chamaemorus, purva krokvaceliti Aulacomnium palustre,
sfagnu poliju Pohlia sphagnicola, Srébera rasaini Pleurozium
schreberi un gludlapu miliju Mylia anomala. Mozaikveida
Cenas tireli sastopami siinu puva cini ar sila virsi Calluna
vulgaris un visteni Empetrum nigrum, arkausa kasandru
Chamaedaphne calyculata, makstaino spilvi Eriophorum
vaginatum un cinu mazmeldru Trichophorum cespito-
sum. Cini ir purva nosaciti sausaka dala un, paceloties
virs lamam, var parsniegt 0,5 m augstumu un diametru.
Reti izklaidus visa teritorija sastopami purva bérzs Betu-
la pubescens un zemais bérzs Betula humilis.

Savdabiga Cenas tirela floras ipatniba ir ta, ka viena te-
ritorija sastopami rietumu un austrumu floras elementi:
arkausa kasandra Chamaedaphne calyculata, kura rak-
sturiga Latvijas austrumdalas purviem, un cinu maz-
meldrs Trichophorum cespitosum, kur$ raksturigs Rie-
tumlatvijas un Piejlras zemienes purviem.

Parejas purvs ar atklatu lidzenu ainavu ir saglabajies
Cenas tirela vidusdala, reljefa pazeminajuma. Seit purva
vedetacija ir augu sugam bagataka, jo atskiriba no aug-
sta purva, ar kuru tas robezojas, te piekl|ast vél nedaudz
baribas vielam bagataki gruntsideni. Blakus eso3aja
augsta purva vegetacija kddras slanis ir tik dzils, ka tas
nesasniedz gruntstidenus un barojas tikai ar atmosféras
nokri$niem. Parejas purva kadras slanis ir no 2,5 - 3m, bet
augsta purva dala tas sasniedz pat 6m. Lidz ar to 3eit par-
ejas purva vegetacijai ir gan zemo, gan ari augsto purvu
ipasibas (Pakalne, Kalnina 2000). Seit sastop no augsta
purva atskirigas augu sabiedribas, kuras ir gan zalu, gan
augsto purvu augi — Saurlapu spilve Eriophorum angus-
tifolium, makstaina spilve E. vaginatum, trejlapu puplak-
sis Menyanthes trifoliata, uzpustais grislis Carex rostrata,
dakstu grilis C. limosa, tievsaknu grislis Carex chordorrhi-
za, polijlapu andromeda Andromeda polifolia, purva
Seihcérija Scheuchzeria palustris, parastais baltmeldrs
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Cena Mire is situated in the Coastal Lowland, in the area
that is characterised by the presence of raised bogs and
rich fens. Before drainage in 1930-ties Cena Mire was one
of the largest raised bogs in Latvia reaching the area of
8983 ha. Presently, only 30 % of the mire has remained in
a natural status where still high plant and animal species
diversity is present. The site borders with drainage ditches
and peat extraction fields that still influence the plant
species composition of the marginal mire vegetation.

Raised bog vegetation dominates in Cena Mire
and comprises about 84 % from the total area. It is
surrounded by bog woodland. The intact area of Cena
Mire has two raised bog domes. The relief of the raised
bog is not flat - it is formed by hummocks, hollows and
raised bog pools. Cena Mire may be open or overgrown
by 5-8m high pine. More open areas have still preserved
in the southern and south-eastern part of Cena Mire. As
the pine has grown in the specific mire conditions it has
obtained the typical raised bog shape - bog pines are
not high but curved and have reached quite old age.
In the central area of Cena Mire there is a labyrinth of
raised bog pools that interchange with hollows.

Theraised bog vegetation in Cena Mire is characterised by
the presence of Calluna vulgaris, Eriophorum vaginatum,
Oxycoccus palustris, O. mircocarpus, sundews (Drosera
rotundifolia and D. anglica) and Andromeda polifolia.In the
bryophyte layer on hummocks and hollows Sphagnum
magellanicum and S. rubellum dominate.

The raised bog pools can be quite large and permanently
filled with water where the floating aquatic plants occur,
as well as seasonally or periodically dry. For the largest
raised bog pools small islands are characteristic. On
the bog pool margins Carex limosa, Rhynchospora alba,
Sphagnum magellanicum grows but in water - Warnstorfia
fluitans and Sphagnum cuspidatum occur. Sometimes
Carex rostrata appears there. The largest raised bog pools
border with the bog woodland that has pine up to 6 — 8
m high but in the ground layer Calluna vulgaris, Ledum
palustre, Vaccinium uliginosum and V. vitis-idaea dominate
(Pakalne, Kalnina 2005).

Lacene Rubus chamaemorus nereti sastopama degradétos aug-
stajos purvos vai ari neskartos purvos uz sausakiem ciniem.
Rubus chamaemorus — common species in intact and degraded
raised bogs on dry hummocks.

Foto: M. Pakalne

Foto: U. Muzikants
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Mostly the raised bog pools are small, covering the area of
0.5 ha; they are prolonged and located in groups. During
the course of mire development, part of the smallest raised
bog pools overgrow and fill-in with Sphagnum species.
Here appear also Andromeda polifolia, Rhynchospora alba.
At the same time new raised bog pools develop in the
other areas of the mire. Also the ditches that are filling-in
with vegetation are the habitat for a number of rare plant
species that need the standing water.

In the raised bog pools Sphagnum cuspidatum grows, but
in places also Sphagnum tenellum appears. Sphagnum
species in the raised bog are highly important; their
coverage can reach 80 - 95 %. On the highest hummocks
Sphagnumfuscum grows thatisassociated with Polytrichum
juniperinum, Empetrum nigrum, Rubus chamaemorus,
Aulacomnium palustre, Pohlia sphagnicola, Pleurozium
schreberi and Mylia anomala. In Cena Mire there are also
hummocks with Calluna vulgaris, Empetrum nigrum,
Chamaedaphne calyculata, Eriophorum vaginatum and
Trichophorum cespitosum. The hummaocks are the relatively
highest part of Cena Mire and can reach the height and
diameter of 0.5 m. Betula pubescens and Betula humilis
grows in Cena Mire as well. There are also raised bog
hollows where Rhynchospora alba dominate in the herb
layer and is associated by various Sphagnum species.

The peculiarity of Cena Mire is that it posses the
western and eastern Latvia floristic elements. Here
Chamaedaphne calyculata grows that is characteristic
for Eastern Latvia raised bogs as well as Trichophorum
cespitosum that are more common in Western Latvia
and Coastal Lowland raised bogs.

In the central area of Cena Mire transition mire vegetation
is characteristic. Here the vegetation is more species rich in
comparison with the raised bog vegetation as still some
groundwater rich in nutrients reache the mire surface.
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Apallapu rasene Drosera rotundifolia - raksturiga augsta purva suga, biezi sa-
stopama ari Cenas tireli. Drosera rotundifolia - characteristic species of raised
bogs; often occurs in Cena Mire.
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Rhynchospora alba un sfagni, no kuriem dominé strupla-
pu sfagns S. flexuosum. Te sastop ari slaido spilvi Eriophorum
gracile. Dazada platuma parejas purvu un sliknu joslas
vérojams ari ap lamam.

Parejas josla no augsta purva vegetacijas uz parejas
purvu raksturigi saméra augsti cini, uz kuriem dominé
sikkrmi - sila virsis Calluna vulgaris, purva dzérvene
Oxycoccus palustris, vistene Empetrum nigrum; sfagnu
segums 3eit ir mazaks. Saja josla konstatéta ari |oti reta
sfagnu suga Latvija - skaistais sfagns Sphagnum pulc-
hrum, kura nosaukums sasaucas ar Skaista ezeru.

Cenastirelimir raksturiga saméra liela sinu daudzveidiba.
Kopuma te konstatétas 34 stnu sugas, 11 no tam ir sfag-
nu stinu sugas. Starp sinu sugam daudzas ir tadas, kuras
aug vienigi sunu purvos vai baribas vielam nabadzigos
mezos, pieméram, daudzas sikas aknu sinas, ka gludla-
pu milija Mylia anomala, kaila apallape Odontoschisma
denudatum, Hampes pumpurzarite Cephalozia hampeana,
peldosa zemzarite Cladopodiella fluitans, zvinlapu kurcija
Kurzia pauciflora, sfagnu somenite Calypogeia sphagnico-
la. Arino lapu sinam minamas sugas, kas raksturigas tikai
sadam vietam: zalstinas - sfagnu polija Pohlia sphagnico-
la, Bergera divzobe Dicranum bergeri, karpaina divzobite
Dicranella cerviculata, pasliSu méslsana Splachnum
ampullaceum un peldosa varnstorfija Warnstorfia fluitans.

Ta ka Cenas tireli ta malas ietver gravju sistémas vai ari
kadras lauki, tad to tuvuma ir izveidojies dazada platu-
ma, vidéji 10 — 15 m, vietam 100-200 m plats vairak vai
mazak cilvéka darbibas ietekméts augstais purvs, kura
vél iespéjama atjaunosanas. Augsta purva vedetacijas
degradésanos Cenas tireli izraisijis izmainitais dabiskais
adens rezims. Degradésanas ietekme izpauzas zemse-
dzes vegetacijas struktara — mazaks sfagnu klajums, pie-
aug sikkramu, ipasi sila virsa loma, veidojas bliva kokau-
dze, kura salidzinosi atri parsniedz 6 - 8 m augstumu,

Oxycoccus palustris on raised bog hummocks.

tiek ievérojami kavéta kddras veidosanas. Koku stava
dominé priede, bet sastop ari purva bérzu.

Meza biotopi dabas lieguma teritorija aiznem salidzino-
3i nelielas platibas, no kuriem lielako daju veido priezu
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mezi. Lielakie mezu masivi piegulst dabas lieguma rie-
tumdalai, Saurakas mezu joslas saglabajusas ziemeldala.
Lieguma austrumu dala ir Sauras purvu aptverosas jauk-
tas bérzu - priezu mezaudzes. Mezu biotopi parsvara ir
mitri, ar sen veidotu, diezgan blivu gravju tiklu. Vietam
dalu mezaudzu applidusas bebru darbibas rezultata,
veidojot nokaltusu parmitru eglu un bérzu nogabalus
un bebraines. Mezaudzes vidéjais vecums 50 — 60 gadi,
vecakas priedes lidz 100 gadiem. Kokaudzes stavu vei-
do galvenokart parasta priede Pinus sylvestris un purva
bérzs Betula pubescens. Siem meziem, kas veidojusies
nabadzigas, skabas, slapjas purva augsnés, raksturiga
bagatiga zalu un stnu purvu sugu klatbatne, sikkrimu
un grislu daudzveidiba, mozaikveida sfagnu klajums.
MeZzu biotopi izvietojusies loka ap purvu un atsevisku
nelielu salinu veida vai ka gredzenveida joslas uz sau-
saka reljefa paaugstinajumiem ap lamam ar vaivarinu
Ledum palustre parsvaru zemsedze.

Udenu biotopus dabas lieguma teritorija veido Skaista
ezers 18,5 ha platiba ar tam raksturigajam salam, purva
lamas un vairak vai mazak aizaugusi melioracijas graviji.
Lamas Gdens saplUst no purva, kad kadras sega jau ir pie-
tiekosi bieza un ir izveidojies kupols. Udens Skaista ezera
ir briina krasa, ar mazu caurredzamibu no 0,5 -1 metram
un zemu pH vértibu: 5-6. Brino krasu tdenim pieskir lie-
lais humusvielu saturs, kas rodas purvos nepilnigas augu
materiala sadalisanas rezultata. PeldoSo augu josla atro-
dami Gdensrozu Nymphaea alba un lépju Nuphar lutea
audzes. Udensklaju ieskauj purvainu meZu josla uz rela-
tivi sausakam augsném. Vietam ezera malas izveidojusies
parejas purva fragmenti ar grisliem un sfagniem.

Eiropas Savienibas nozimes ipasi aizsargajami biotopi
veido apméram 95 % dabas lieguma teritorijas:

e neskarti augstie purvi;

e degradéti augstie purvi, kuros iespé&jama vai no-

ris dabiska atjaunosanas;

e ieplakas purvos;

e parejas purvi un slik$nas;

e purvaini mezi.

Ipasi aizsargajamas vaskularo augu sugas Cenas tireli -
pundurbérzs Betula nana, cinu mazmeldrs Trichophorum
cespitosum, plankumaina dzeguzpirkstite Dactylorhiza
maculata un sinu suga - sfagnu somenite Calypogeia
sphagnicola. Pundurbérzs sasniedz Latvija sava dabiska
areala dienvidu robezu un ir apdraudéts ka ledus laik-
meta relikts; ta izplatiba vairak saistita ar republikas aus-
trumdalas un ziemelaustrumdalas purviem.

Atziméjamas ari vairakas citas Latvija retas vaskularo
un sdnaugu sugas - slaida spilve Eriophorum gracile,
skaistais sfagns Sphagnum pulchrum (Latvija tikai dazas
atradnes), puaslisu méslsina Splachnum ampullaceum,
kuras raksturo biologiski vértigus purva biotopus.
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In the nearby raised bog the peat is deep and the plants
obtain nutrients only from precipitation. In the transition
mire the peat is 2.5-3m deep but in the raised bog - can
reach even 6m. Therefore, the transition mire vegetation
has both the features of fens and raised bogs (Pakalne,
Kalnina 2000). Transition mire vegetation is characterised
by the presence of plant communities that differ from that
of the raised bog. It includes such species as Eriophorum
angustifolium, E. vaginatum, Menyanthes trifoliata,
Carex rostrata, C. limosa, Carex chordorrhiza, Andromeda
polifolia, Scheuchzeria palustris, Rhynchospora alba and
Sphagnum species, from which S. flexuosum dominates.
Here also a rare species in Latvia — Eriophorum gracile
grows. Transition mire vegetation appears not only here
but also near the raised bog pools.

In the transition zone between the raised bog and
transition mire vegetation, quite high hummocks have
developed where such species, like Calluna vulgaris,
Oxycoccus palustris, and Empetrum nigrum dominate;
the coverage of Sphagnum species is not so high. In this
area also a very rare Sphagnum species — Sphagnum
pulchrum grows.

Cena Mire is characterised by high bryophyte diversity.
Here 34 bryophyte species were found from which 11
were Sphagnum species. Here are such bryophytes that
grow only in the mires and nutrient poor forests, like
Mylia anomala, Odontoschisma denudatum, Cephalozia
hampeana, Cladopodiella fluitans, Kurzia pauciflora
and Calypogeia sphagnicola. There are also species
that appear only in few places, like Pohlia sphagnicola,
Dicranum bergeri, Disraeli vermiculate, Splachnum
ampullaceum and Warnstorfia fluitans.

Cena Mire is surrounded by the drainage ditches and

Foto: M. Pakalne

Sphagnum vegetation. Forest habitats have developed
on the raised bog margins as well as in a form of small
islands or belts in the raised bog vegetation. Here Ledum
palustre is common.

Freshwater habitats in the nature reserve represent
Skaists Lake that reaches the area of 18.5 ha and has
the islands. In Cena Mire there are also raised bog
pools and ditches. The water in the pools fills—in when
the peat is enough deep and a raised bog dome has
established. The water colour of Skaists Lake is brown
with low transparency from 0.5 -1 m and pH value 5-6.
The water has the brown colour due to the presence
of humic substances which there are because of the
low decomposition of plant material. There are also
some aquatic plants, like Nymphaea alba and Nuphar
lutea. Skaists Lake is surrounded by pine forest on
more dry soil. In places near Skaists Lake transition mire
vegetation has developed with Carex rostrata, C. limosa
and Sphagnum species.

o -
Pundurbérza Betula nana izplatiba Latvija sasniedz areala dienvidu robezu,

peat fields. In their nearby area, a belt of degraded mire Cenas tireli tikai viena atradné. In Latvia Betula nana reaches the southern

vegetation has developed that may be 10 - 15 m wide
but in certain areas may reach 100-200 m. It is the human
influenced area where still mire vegetation can recover if
the drainage influenced is stopped. The human impact
finds reflection in the vegetation structure — decreases
the Sphagnum coverage, increases the scrub layer,
especially the coverage of Calluna vulgaris. In places bog
woodland develops that quite fast reaches the height of
6-8 m. Peat development is prevented, invasion of pine
and birch take place in the mire vegetation.

Forest habitats in the nature reserve cover small areas
and include mostly pine forest. The largest forest areas
border with the western part of the mire, more narrow
belts still occur in the northern part of the nature reserve.
In the southern part there are narrow belts of mixed birch
— pine forest stands. The forest habitats mostly are wet
with the old, quite dense ditch system. In certain places
as a result of beaver activities, the spruce and birch
stands flooded by beavers occur. The age of forest stands
may reach 50 — 60 years but the oldest — 100 years. The
tree layer is formed mainly by Pinus sylvestris and Betula
pubescens. These forests have established on the poor in
nutrients, acidicand wet soils that are characterised by the
presence of mire plant species, mosaic character of the

border of distribution; in Cena Mire is known only one locality.

About 95 % from the territory of the nature reserve
comprise habitats of European importance:

e Active raised bogs;

e Degraded raised bogs still capable of natural
regeneration;

e Depressions on
Rhynchosporion;
Transition mires and quaking bogs;
Bog woodland.

peat substrates of the

Cena Mire is the habitat for especially protected vascular
plant species in Latvia, like Betula nana, Trichophorum
cespitosum, Dactylorhiza maculata and bryophyte species
—Calypogeia sphagnicola. In Latvia Betula nana reaches
the eastern border of its distribution and is endangered
as a relict species; it is more widespread in east Latvia and
north-east Latvia mires. In Cena Mire there are also rare
vascular and bryophyte species of Latvia, like Eriophorum
gracile, Sphagnum pulchrum (only few localities in Latvia)
and Splachnum ampullaceum.
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Cepurisu sénes (Agaricales s.l.) Cenas tireli

Inita Daniele

Latvijas Dabas muzejs / e-pasts: inita.daniele@dabasmuzejs.gov.lv

Sarkandzeltaine Lactarius helvus aug sinu purvu malas un purvainos mezos.
Lactarius helvus grows on the mire margins and in paludified forests.

Divu gadu pétijumu rezultata Cenas tireli konstatétas
88 cepurisu sénu sugas (1. pielik.) no Latvija registréta-
jam1080 Agaricales.s.l. sugam (Daniele, Krastina 2002).
Cenas tirela teritorija sastopamas cepurisu sénes no da-
zadam trofiskajam grupam, tomér tas nav parstavétas
vienmérigi. Visplasak parstavéta grupa ir sinu purviem
raksturigas priezu un bérzu mikorizas sénes, kas spéj
augt skabas un nabadzigas augsnés.

Tiesi nabadzigas augsnés priedei un ari bérzam vis-
vairak nepiecieSama mikoriza. Lielaka mikorizas sénu
daudzveidiba vérojama purva malas dazadu biotopu
saskares joslas, jo ari tur savstarpéjas konkurences re-
zultata kokiem vajadziba péc mikorizas pieaug. Saméra
plasi parstavéta trofiska grupa ir briotrofi, galvenokart
uz sfagniem. Tikpat ka nav konstatéti humusa saprotro-
fi, vienigi augligakas augsnés purva malas. Ari koksnes
saprotrofi vairak sastopami purva malas un mitrajos me-
7os. Nobiru saprotrofi aug uz priezu ¢iekuriem, skujam,
nedzivas zemsedzes slani.

Foto: M. Pakalne

Cenas tireli konstatéta tikai viena Latvija aizsargajama
sénu suga — purva sviestbeka Suillus flavidus. Kops 2004.
gada ta ietverta Latvijas aizsargajamo sugu saraksta.
Ta ir siinu purviem raksturiga suga, kuras izplatiba tiek
kartéta Eiropas méroga. Pagaidam Latvija zinamas 4 $is
sugas atradnes — gan stnu purvos, gan starpkapu iepla-
ka. Ari visa Eiropa $i suga ir saméra reti sastopama. Ir ari
agraki zinojumi par $is sugas atrasanu purva pie Jaun-
marupes 1991. gada 11. oktobri (Dabas muzeja herbari-
ja). Preciza atradne nav zinama, bet domajams, ka tas ir
Cenas tirela teritorija.

Par retam Latvija atzitas ari tadas Cenas tireli sastopa-
mas sénes ka Kuka vérdinséne Collybia cookei, dzinta-
ra vérdinséne Collybia succinea, melnbrina timeklene
Cortinarius glandicolor, mitraju sartlapite Entoloma elodes,
stnekla sartlapite Entoloma sericatum, sfagnu sartlapite
Entoloma sphagnorum, slaida liesmenite Flammulaster
gracilis, kupraina kiverene Galerina gibbosa, galvaina
kiverene Galerina tibiicystis, purva barkstmale Hebelo-
ma helodes, garkata barkstmale Hebeloma longicaudum,
ériku sérséne Hypholoma ericaceoides, purvu sérséne
Hypholoma myosotis, sila pienaine Lactarius musteus,
sarkstosa bérzubeka Leccinum oxydabile, balta apsube-
ka Leccinum percandidum, Skotijas pienaine Lactarius
scoticus, saknkata peléklape Tephrocybe rancida.

Dabas lieguma nav konstatétas tadas sénu sugas, ku-
ram papildus hidrologiska rezima stabilizé3anas pasa-
kumiem batu nepiecieSami vél citi pasi saglabasanas
pasakumi.
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Bezmugurkaulnieki dabas lieguma “Cenas tirelis”

Voldemars Spungis

Latvijas Universitate / e-pasts: voldemars.spungis@l/u.lv

Dabas lieguma bezmugurkaulnieku fauna raksturota,
izmantojot atseviskas bezmugurkaulnieku grupas, kas
liecina par konkréto biotopu biologisko vértibu. Mezos
ipasa vériba pievérsta atmirusas koksnes noarditajiem,
purvos — virsaugsnes posmkajiem un apputeksnéta-
jiem, Gdenos — sparém. Bezmugurkaulnieku pétijumi
notika saméra isa laika perioda, tapéc konstatéta tikai
dala no iespéjamas sugu daudzveidibas.

Cenas tirell bezmugurkaulnieku sugu novérojumi ir bi-
jusi fragmentari. No Cenas tirela (Olaines) apkartnes zi-
nami zilenu vérpéjsprizmetis Biston lapponarius (Sulcs,
Viidalepp 1972), karklu zaigraibenis Apatura iris, apsu
zaigraibenis Apatura ilia, apsu raibenis Limenitis populi
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(Sulcs, Viidalepp 1974), pelékais pavacis Eudia pavonia,
natru lacitis Callimorpha dominula (Sulcs, Viidalepp
1967), spoza skrejvabole Carabus nitens (Spuris 1998),
garsas lacitis Pericallia matronula (Sulcs, Viidalepp 1967,
Spuris 1998). No minétajam sugam tikai zilenu vérpéj-
sprizmetis, pelékais pavacis un spoza skrejvabole var
tikt uzskatitas par augstajam purvam raksturigam sugam.
Cenas tireli Emerald projekta laika (2001.-2003.) tika at-
rasta baltpieres purvspare Leucorrhinia albifrons.

Mezi ar lielakiem kokiem atrodas Cenas tirela periférija
un pie lielakajiem purva ezeriem. Dominé priede, peri-
férija — ari bérzs. Konstatétas tikai plasi izplatitas ar kok-
augiem saistitas sugas.



Agaricoid fungi (Agaricales s.l.) in Cena Mire

Inita Daniele

Natural History Museum of Latvia / e-mail: inita.daniele@dabasmuzejs.gov.lv

Zalu purvos sastopamas spilgtas krasas stiklenes Hygrocy_be sp.
In the fens Hygrocybe sp. grows.

In Cena Mire 88 species of agaricoid fungi are known
(Annex 1) (Daniele, Krastina 2002). One of the rarest is
Suillus flavidus that is a protected fungi species in Latvia
and a rare one in Europe.

In the territory of Cena Mire agaricoid fungi from
various trophic groups are found that are not evenly
represented. Most widely represented is the group
that is pine and birch micoriza species characteristic for
raised bogs and able to grow in acid and poor soils. Just
in poor soils pine and birch needs mycoriza. The highest
diversity of mycoriza fungi can be observed on the
margins of the raised bogs. It is a place where as a result
of inter-species concurrence the need for mycoriza
increases. Quite widely is represented the trophic
group - bryotrophs that are found mainly on Sphagnum
species. Humus saprophytes are represented very little,
only on the more fertile soils on mire margins. Also wood
saprophytes occur more on the raised bog margins and
in wet forests. Litter saprophytes are known on pine
cones, needles, in the organic layer of the ground.

Voldemars Spungis

Foto: M. Pakalne

In Cena Mire only one protected fungi species in Latvia —
Suillus flavidus is known. Since 2004 it is included in the
List of Protected species of Latvia. The site includes also
other species that are considered as rare, like Collybia
cookei, Collybia succinea Cortinarius glandicolor, Entoloma
elodes, Entoloma sericatum, Entoloma sphagnorum,
Flammulaster gracilis, Galerina gibbosa, Galerina

tibiicystis, Hebeloma helodes, Hebeloma longicaudum,
Hypholoma ericaceoides, Hypholoma myosotis, Lactarius
musteus, Leccinum oxydabile, Leccinum percandidum,
Lactarius scoticus and Tephrocybe rancida.

In Cena Mire such fungi species that in addition to habitat
management actions would need special conservation
actions have not been found.

Foto: M. Pakalne

Garkata sérséne Hypholoma
elongatum ir biezi sastopama
suga stinu purvos. Hypholoma
elongatum is a common species
in raised bogs.

-
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Sfagnu kiverene Galerina sp
biezi sastopama sunu atlieku reducente
augstajos purvos. Galerina sphagnorum

occurs in raised bogs.

hagnorum ir

Invertebrates in Cena Mire Nature Reserve

University of Latvia / e-mail: voldemars.spungis@lu.lv

The fauna of Cena Mire Nature Reserve can be
characterised basing on particular invertebrate taxa
which could indicate to the biological value of definite
habitats. Particular attention was paid to saproxylic
invertebrates in the forests, to epigeic invertebrates
and pollinators - in the bogs and to dragonflies - in
the water bodies. The study of invertebrates was done
during the short period of time, thus only the part of
potential species diversity was characterised.

Previous observations of invertebrate species were
fragmentary in Cena Mire. Several rare and protected
species are known from surroundings of Cena Mire,
namely: Rannoch Brindled Beauty Biston lapponarius
(Sulcs, Viidalepp 1972), Purple Emperor Apatura iris, Lesser

Purple Emperor Apatura ilia, Poplar Admiral Limenitis populi
(Sulcs, Viidalepp 1974), Emperor Moth Eudia pavonia,
Scarlet Tiger Callimorpha dominula (Sulcs, Viidalepp 1967),
ground beetle Carabus nitens (Spuris 1998), Large Tiger
Moth Pericallia matronula (Sulcs, Viidalepp 1967, Spuris
1998). Only Rannoch Brindled Beauty, Emperor Moth
and ground beetle can be regarded as characteristic for
the raised bogs. Eastern White-faced Darter Leucorrhinia
albifrons was found in the Cena Mire during the Emerald
project (2001-2003).

Forests with larger trees are situated on the margins

of Cena Mire and around raised bog pools. Pine is
dominant, birch - sporadically in the periphery of bog.
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Tipiska parejas un tipiska augstaja purva bezmugurkaul-
nieku fauna krasi atskiras. Parejas purva lakstaugu stava
kukainu daudzveidiba bija batiski lielaka — 15 dzimtas
un vairak ka 500 ipatnu neka augstaja — atbilstosi 9
dzimtas un 40 ipatni (2. pielik.). Krasas atskiribas nosa-
ka augaja bagatiba. Parejas purvs butiski paaugstina
Cenas tirela biologisko daudzveidibu, taja konstatéts
ipasi augsts saprofago sugu skaits un blivums, bet zems
pléséju un parazitu sugu skaits. Augstaja purva atrastas
biotopam raksturigas sugas. Sugu sastavs atspogulo ari
lamu klatbatni — paradas adens kukainu sugas.

Taurinu sugas tika izmantotas ka atklata augsta purva
biologiskas vértibas indikatori. Kopuma netika konsta-
tétas 1pasi aizsargajamas vai retas sugas, bet gan tipis-
kais purva sugu komplekss. Pavasari dominéja zilenitis
Callphrys rubi, raibeni Clossiana euphrosyne un Proclos-
siana eunomia, ka ari neliela skaita novérots resngalvitis
Pyrgus malvae. No janija lidz augustam purva liela skaita
var redzét divas zileniSu sugas — Plebeius idas un P. argus.
Sis sugas ir purviem raksturigas, bet nav purva biotopu
specialisti. Nav konstatéts taurenis — purva dzeltenis Co-
lias palaeno, kas ir purva specialists un glacialrelikts. Ja-
nija novérojama liela apputeksnétaju sugu kamenu un
ziedmusu daudzveidiba, kuras ielidojusas no purvam
piegulosajiem biotopiem.

Purva virsaugsnes fauna ir tipiska augstajiem purviem
(4. pielik.). Sugu sastavs un relativais sugu populacijas
blivums ir augsts, salidzinot ar pétijumiem lielajos, ne-
skartajos purvos, pieméram, Bazu purva, Kemeru tireli
un Tei¢u purva. Tpasi augsts ir purva specialista — pur-
vu skrejvaboles Agonum ericeti populacijas blivums. 5i

Purva dzeltenis Colias palaeno apdzivo tikai augstos purvus. Taurins ir
glacialrelikts - saglabajies no tiem laikiem, kad Latvijas teritorija bija tundras
augajs. Colias palaeno occurs only in raised bogs. It is a relic post-glacial
species — has remained in Latvia from that time when there was tundra
vegetation.

suga lielaka skaita paradas atklatos lielos purvos, bet
purvu aizaugs$ana ar priedém péc melioracijas samazi-
na $is skrejvaboles blivumu. Otras skrejvaboles - purva
specialista Pterostichus rhaeticus populacijas blivums ir
vidéjs. Analizéjot skrejvabolu izméru grupas, jakonstaté,
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Krastu medniekzirneklis Dolomedes plantarius apdzivo stavosu
tdenu krastmalas, veikli medi piekrasté un ari zem tdens.
Dolomedes plantarius inhabits coasts of standing water bodies,
it easily hunts at coast and also under water.

ka dominé tikai péc izméra sikas vaboles. No issparpiem
parsvara novérojama saprofaga suga Drusilla canalicu-
lata, kas saistita ar saprotrofajam séném.

No skudram dominé plasi izplatita un ekologiski plas-
tiska melna skudra Lasius niger un Myrmica scabrinodis.
Ipasi japiemin ziemelu skudra Formica gagatoides. Suga
ir izplatita borealas joslas ziemelu dala, un Cenas tirelis
ir talaka zinama atradne uz dienvidiem no sugas pama-
tareala. Saméra augsts ir bezsparnaino cikazu Ulopa
reticulata un Delphacodes capnodes populacijas blivums,
kas ir augstaks purvos ar zemaku augaju. Tapat purva
biezi, bet neliela skaita, sastopams purviem raksturigais
sienazis Metrioptera brachyptera un sisenis Chortippus
montanus. Zirneklu skaits ir salidzinosi augsts. Purva
noraktaja dala ir loti zema sugu daudzveidiba. Meliora-
cijas gravju krastos savairojusies zemesveézi.

Purva lamas nodrosina saméra zemu sparu sugu daudz-
veidibu. Konstatétas tikai 11 sparu sugas. No péc izméra
lielajam sparém dominéja plankumaina celotajspare Li-
bellula quadrimaculata.

Reti bija sastopamas citas sugas. No vidéja izméra spa-
rém saméra zems populacijas blivums bija Leucorrhinia
un Sympetrum §insu sugam. Pirmas dominé&ja no mai-
ja Iidz julijam, otras - no julija. Stkspares tika liela skai-
ta novérotas purva lamam. Tas parasti nelido talu no
Gdenstilpém, tacu lielas un vidéjas spares nereti celo
lielos attalumos, it ipasi Sympetrum gints sugas.



Only common and widely distributed saproxylic species
were observed.

Foto: V. Spungis

The fauna of invertebrates greatly differs from the
typical raised bogs and transition mires. The diversity
of grass-dwelling invertebrates was significantly
higher — 15 families and more than 500 individuals
- in the transition mire, in the raised bog - 9 and 40
respectively (Annex 2). Vegetation richness determine
these differences. Particularly large number and density
of saprophytic species and low number of species of
predatory and parasitic invertebrates was recorded in
the transition mire. Thus the fen significantly increases
species diversity in Cena Mire. Characteristic species
were found in the raised bog. Species composition
also reflects a presence of water bodies — water insect
species appear in the samples.

Parastais purvraibenis Clossiana selene ir biezi sastopama suga gandriz katra
Latvijas augstaja purva. Clossiana selene is a common species almost in every
Latvian raised bog.

Butterfly species characterise biological value of open

raised bog. In total, no rare or protected butterfly
species were found. Characteristic species community
for bogs dominate. Callophrys rubi, Clossiana euphrosyne
and Proclossiana eunomia was dominant in spring,
some individuals of Pyrgus malvae were also observed.
Two species of blues - Plebeius idas and Blue P. argus is
observed in large numbers from June to August. These
species are characteristic for bogs, but they are not bog
specialists. Colias palaeno - the bog specialist and post-
glacial relic species — was not found. High diversity of
pollinators — bumblebees and hoverflies — was observed
in June. Most obvious these insects arrived from the
surrounding habitats to feed on flowering plants in the
bog.

The epigeic fauna is typical for raised bogs (Annex 4).
Species diversity and relative population density was
high in comparison with similar studies in large and
natural bogs of Latvia as Bazi Mire, Lielais Kemeri Tirelis
and Teic¢i Mire. Particularly high relative population
density was stated for bog specialist ground beetle
Agonum ericeti. This species has favourable conditions
in the large open raised bogs. The population density
of species decreases after the melioration of bogs and
overgrowing by pines. The population density of bog
specialist ground beetle Pterostichus rhaeticus was
average. Analysing body size groups of ground beetles
it was stated that only small in size beetles dominated
in the bog. Drusilla canaliculata feeding on saprotrophic
fungi dominated among rove beetles.

Widely distributed and ecologically plastic ants Lasius
niger and Myrmica scabrinodis dominated among ants.
The northern species Formica gagatoides should be
mentioned particularly. The species is distributed in the
northern part of boreal zone and locality in the Cena
Mire is situated on the south boarder of distribution
area. Comparatively high population density was stated
for apterous cicadas Ulopa reticulata and Delphacodes
capnodes. The higher density was stated in bogs with
low-grown vegetation. Grasshopper Metrioptera

Foto: M. Pakalne

brachyptera and locust Chortippus montanus were
observed frequently, but in small number. The
population density of spiders was relatively high.

The species diversity in the excavated part of the bog
was extremely low. Numerous mole crickets Gryllotalpa
gryllotalpa inhabit the banks of ditches.

The dystrophic lakes and bog pools can provide rather
low species diversity of dragonflies. Only 11 species
were found. From the dragonflies with large size of
body Four-spotted Libellula Libellula quadrimaculata
dominated. The other species occurred rather rare. From
the dragonflies with medium size of body species of
the genera Leucorrhinia and Sympetrum had rather low
density. Leucorrhinia dominated from May to July, while
Sympetrum - from July to September. Damselflies were
observed near the bog water bodies in large numbers.
These species usually did not leave water body’s coast,
while larger in size species, particularly Sympetrum
species frequently fly long distances.

The water bodies of bogs are not favourable for
protected water beetle species. Rare water beetle
Dytiscus lateralimarginalis was found (Kalnins 1999).
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Sparém piemérotakie biotopi purva ir lamu apkartne. Surroundings of raised
bog pools are the best habitat for dragonflies.
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Latvija reta karaliska diZzspare Anax imperator apdzivo galvenokart augstos
purvus. Cenas tireli ir viena no bagatakajam $is sugas populacijam Latvija. In
Latvia Anax imperator occurs mainly in raised bogs. In Cena Mire is known one
of the largest populations of this species in Latvia.

Purva Gdenstilpes nav piemérotas aizsargajamu adens-
vabolu pastavigam populacijam. Konstatéta reta (Kal-
nin$ 1999) airvabolu suga Dytiscus lateralimarginalis.
Udenszirneklis Argyroneta aquatica visos ezeros veido
stabilas populacijas. Citu Gdens kukainu (trisulodu,
makstenu, viendienisu) populacijas ir mazskaitligas, ne-
tika novérota kadas sugas masveidiga savairo$anas.

Cenas tireli, neskatoties uz ta lielo platibu, konstatétas
tikai dazas 1pasi aizsargajamas sugas (3. pielik.). Tas iz-
skaidrojams ar saméra viendabigajiem biotopiem, kas
aiznem lielas platibas. Esoso sugu populaciju stavoklis

Putni dabas lieguma “Cenas tirelis”

vértéjams ka labvéligs, jo biotopi ir stabili, aiznem lielas
platibas un antropogéna ietekme ir nenozimiga.

No aizsargajamam sparu sugam novéroti vairaki desmiti
karaliskas dizspares Anax imperator ipatni. Sugai Latvi-
ja parasti ir loti zems populacijas blivums un visbiezak
novérojami tikai atseviski Ipatni. Latvija un ES aizsarga-
jama raibgalvas purvuspare Leucorrhinia albifrons ne-
lield skaita sastopama pie visam lielakajam Cenas tirela
Gdenstilpém. Populacijas stavoklis ir labvéligs. Kadras
karjeri purva periférija neietekmé 3o sparu populacijas.
Spilgta purvuspare Leucorrhinia pectoralis atrasta pie
Skaista ezera, kur veido stabilu, bet mazskaitligu popu-
laciju.

Antropogénas ietekmes — nosusinasana purva periféri-
ja, izmidisana un ogosana kopuma vaji ietekmé purva
bezmugurkaulniekus. Vecais kidras ieguves karjers at-
staj vaju ietekmi uz paréja purva faunu.
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Pirmas plasakas zinas par Cenas tirela putniem sniedzis
M. Brands, kur$ 1939. gada vairakkart apsekojis purvu,
mekléjot sudrabkaiju Larus argentatus kolonijas (Brandt
1941, 1942). Vélakos gados parskatus vai atseviskus da-
tus publikacijas par Cenas tirela retajam putnu sugam
ir devusi K.Vilks (Bunkc 1953) un E.Taurin (TaypuHbLu
1961). Cenas tirela ornitofaunu ekspediciju laika ir regis-
tréjis J. Baumanis, kas desmit gadu ilga perioda (1969.-
1978.) kopa ar pavadoniem veicis marsrutus pa purva
centralas dalas putniem bagatakajiem rajoniem (Bau-
manis 1980). Atseviskas zinas par Cenas tirela putnu su-
gam atrodamas ari citos izdevumos (Petrin$ u.c. 1986;
Priednieks u.c. 1989; BukcHe 1983). 2001.-2003. gada
(Annon 2004) veikti vairaki purva apmekléjumi, ka ari ta
periférijas dalas kadras izstrades zonas (E.Racinska dati).
Perioda no 2003. - 2005.gadam maija un janija purva
ornitofaunas izpétes nolukos veikti marsruti, kur regis-
trétas tur sastaptas putnu sugas un ipatnu skaits.

Visu iepriekséjo pétijumu rezultata dabas lieguma un ta

tuvakaja, robezojosaja zona — meza aptverosaja josla -
konstatétas 22 Latvijas un Eiropas ipasi aizsargajamas

42

Foto: A. Avotins

Dzeltnais tartins Pluvialis apricaria raibaja purva ainava gruti
pamanams. It is is difficult to see Pluvialis apricaria in the
colourful raised bog landscape.

putnu sugas, no kuram pédéjos 20 gados registrétas 15
sugas, bet 7 sugas vairs nav atrastas ligzdojam purva.
Teorétiski iespé&jamas vél dazas sugas, kas ligzdo maza
skaita un epizodiski.

Purvs parsvara robezojas ar skujkoku - priezu meziem,
vietam mitriem bérzu nogabaliem. Lielakais meZza ma-
sivs robezojas ar rietumdalu. Purvu no meziem atdala




Water spider Argyroneta aquatica formed stable and
rich populations in all water bodies. The populations of
other aquatic insects (non-biting midges, caddis flies,
mayflies) were small in number, no outbreak of any
species was observed.

Foto: V. Spungis

Only few particularly protected species were found in
the Cena Mire regardless the large area (Annex 3). That
could be explained by rather homogenous habitats
covering large areas. The conservation status of these
species can be characterised as favourable as habitats
are stable, cover large areas and the anthropogenic
influence is insignificant.

From particularly protected species some tenths of
Emperor Dragonfly Anax imperator were observed.
Usually separate individuals of this species can be
observed and population density is very low. The
protected in Latvia and EU species Eastern White-faced
Darter Leucorrhinia albifrons was recorded in a small

i - N il
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Spilgta purvuspare Leucorrhinia pectoralis ir raksturigs purva ezerinu
apdzivotajs. Tévinus viegli atskirt péc spilgti oranza laukuma uz védera.
Leucorrhinia pectoralis is a characteristic inhabitant of small bog lakes. The
males can be easily recognised by bright orange spot on abdomen.

number near all larger water bodies of Cena Mire. Status
of population is favourable. Peat excavation sites in the
periphery of bog did not influence the populations of
these dragonflies. Large White-faced Darter Leucorrhinia
pectoralis was found only near the Skaists Lake, where it
forms stable, but not numerous population.

The anthropogenic influences - ditching of bog in the
periphery, trampling of soil during berry-picking weakly
influence the bog invertebrates. Abandoned peat
extraction site has insignificant impact on the fauna of
the whole bog.

Aivars Petrins
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Birds in Cena Mire Nature Reserve

University of Latvia, Museum of Zoology / e-mail: buteo@lanet.lv

The first more wide information about the bird species
of Cena Mire were presented by M. Brands, who in 1939
has repeatedly visited the mires searching for Larus
argentatus colony (Brandt 1941, 1942). In the later years
overviews or separate data about the rare bird species
of Cena Mire is given in the publications of K.Vilks
(Bunkc 1953) and E.Taurin$ (TaypuiHbw 1961). During
the field observations the ornithofauna of Cena Mire
has been registered by J. Baumanis who during the ten
year period from 1969 until 1978 together with fellow-
travellers has walked along the routes in the central part
of the mire that is one of areas most rich in bird species
(Baumanis 1980). Information about the bird species of
Cena Mire is also in other publications (Petrins u.c. 1986;
Priednieks u.c. 1989; BukcHe 1983).

Within the frame of different projects the territory has
been inspected several times during the time period
from 2001 till 2005.

Asaresultofallthestudiesintotal 22 especially protected
bird species in Latvia and Europe were mentioned from
which evidence about their presence during the last

20 years is for 15 species but 7 species were not found
nesting. Theoretically some more species can be found
nesting in small numbers and episodically.

The raised bog mainly borders with the coniferous
forest — mainly pine but in places with wet birch forest.
The largest forest area is in the western part of Cena Mire,
more narrow area is in the northern part. In the eastern
part there are narrow mixed forest birch-pine growths.
The mire margin bordering with the forest is without
distinct peninsulas, there are not mineral islands. From
the forest, the mire is separated by ditches.

In the west from the mire the forest area is wet and
drained by ditches. In the surrounding forests bird
species of wet pine and birch forests are characteristic,
like Tringa ochropus, Scolopax rusticol, Gallinago gallinago,
Columba palumbus, Dendrocopos major, Sylvia atricapilla,
Phylloscopus trochylus, Phylloscopus collybita, Ficedula
hypoleuca, Muscicapa striata, Anthus trivialis, Erithacus
rubecula, Turdus phylomelos, Turdus merula, Troglodytes
troglodytes, Fringilla coelebs, Aegolius caudatus, Parus
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gravji. Rietumos no purva meza masivs ir mitrs un me-
lioréts ar gravjiem, meza nogabali partapusi par kadre-
niem, rekonstruktivajas cirtés mitros bérzu izcirtumus
apstada ar egli.

Apkartéjos mezos raksturigas mitru priezu un bérzu
mezu putnu sugas, pieméram, meza tilbite Tringa ochropus,
sloka Scolopax rusticola, mérkazina Gallinago gallinago,
lauku balodis Columba palumbus, dizraibais dzenis
Dendrocopos major, melngalvas kaukis Sylvia atricapilla,
vititis Phylloscopus trochylus, ¢uncin$ Phylloscopus col-
lybita, melnais muskérajs Ficedula hypoleuca, pelékais
muskérajs Muscicapa striata, koku Cipste Anthus trivialis,
sarkanriklite Erithacus rubecula, dziedatajstrazds Turdus
phylomelos, melnais meZa strazds Turdus merula, pa-
ceplitis Troglodytes troglodytes, zubite Fringilla coelebs,
garastite Aegolius caudatus, purva zilite Parus palustris,
peléka zilite Parus montanus, cekulzilite Parus cristatus,

nelielas priedites zaros. Tringa glareola can be quite often observed on raised
bog pools margins or on the branches of small pines.

liela zilite Parus major, mizlozna Certhia familiaris, zelt-
galvitis Regulus regulus, kivulis Carduelis spinus, svil-
pis Pyrhula pyrhula, silis Garrulus glandarius, dzeltena
stérste Emberiza citrinella, varna Corvus corone cornix
un citas. No Eiropas un Latvijas 1pasi aizsargajamam su-
gam novérots melnais starkis Ciconia nigra, zivju ér-
glis Pandion haliaeetus, Kikis Pernis apivorus, ¢uskérglis
Circaetus gallicus, mazais érglis Aquila pomarina melna
dzilna Dryocopus martius un vakarlépis Caprimulgus
europaeus (5. pielik.).

Parejas purvs. Slapjiem - slikSnainiem klajumiem raks-
turiga |oti triciga kokaugu vegetacija, kas nav attistiju-
sies paaugstinata mitruma dél, ir tala parskatamiba. Bie-
zak sastopamas putnu sugas ir kivite Vanellus vanellus,
plavu ¢ipste Anthus pratensis, lauku cirulis Alauda arvensis un
lukstu ¢akstite Saxicola rubetra.

No Eiropas un Latvijas ipasi aizsargajamam sugam te
sastopama dzérve Grus grus, riesta laika rubenis Tetrao
tetrix, niedru lija Circus aeruginosus, dzeltenais tartin$
Pluvialis apricaria, kuitala Numenius arquata, retak pla-
vas tilbite Tringa totanus, senak konstatéts ari lietuvainis
Numenius phaeopus.
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Sausakas priezu apauguma zonas vérojamas dazada
blivuma, garuma un resnuma priezu grupas. Tas vizuali
atgadina jaunaku mitru priezu mezu. Sausakas priezu
apauguma zonas visvairak atrodas purva kupolu perifé-
rija, vairaku lielaku lamu un to grupéjumu krastos. Sis
biotops putnu sugu zina ir visnabadzigakais.

Biezak sastopamas sugas ir Zubite Fringilla coelebs, koku
Cipste Anthus trivialis, dzeguze Cuculus canorus, dazkart
bransparnu kaukis Sylvia communis, ka ari Eiropas un
Latvijas ipasi aizsargajama suga — brina cakste Lanius
collurio.

Purva ir daudz mazu - 0,2 lidz 3 ha purva lamu, kuru
kopéjais skaits skaitamas simtos. Tas vairuma gadiju-
mu ir iegarenas un izvietotas grupas, dazkart tik blivi,
ka $adu apvidu iespéjams skérsot tikai dazos virzienos.
Vairumam lamu raksturigas mazas salinas, licaini krasti,
Sauras krasta iezmaugas vai savstarpéji Sauri savienoju-
mi. TieSi purva lamas ir vietas, kur koncentréjas vairums
purviem raksturigas putnu sugas. Te sastopamas tadas
sugas ka kajaks Larus canus, gaigala Bucephala clangu-
la, meza pile Anas platyrhinchos, kriklis Anas crecca, to
krastos uzturas balta cielava Motacilla alba, retak niedru
stérste Emberiza schoeniclus un citas. Migraciju laika -
séjas zoss Anser fabalis, baltpieres zoss Anser albifrons,
baltvéederis Anas penelope cekulpile Aythya fuligula. Ka
ligzdotaja (kolonijas) izzudusi sudrabkaija Larus argentatus.
No Eiropas un Latvijas ipasi aizsargajamam sugam te
sastopama liela ¢akste Lanius excubitor, purva tilbite
Tringa glareola, dzérve Grus grus.

Izzudusas tadas uz ezeru salinam ligzdojosas sugas ka
lielais piekuns Falco peregrinus, brankakla gargale Gavia
stellata un melnkakla gargale Gavia arctica, kuras savu-
laik Cenas tireli bija konstatétas.

Kidras ieguves lauki (neietilpst dabas lieguma) aiz-
nem salidzinosi lielu dalu - visa kadreizéja purva dienvi-
du gala jeb aptuveni viena tresaja dala no bijusas purva
platibas, kura vai nu iegast kadru, vai ir veikti prieksdar-
bi tas ieguvei. Kudras izstrades zonas sakara ar mitruma
un vegetacijas izmainam ornitofauna ir neraksturiga
dabiskam purvam. Izmanto3anas perioda kadras lauki ir
ornitologiska zina degradétas teritorijas.

Visa purva teritorija epizodiski novérojama bezdeliga
Hirundo rustica, majas Curkste Delichon urbica, svire Apus
apus, lielais Kiris Larus ridibundus, krauklis Corvus corax.
Cenas purva dabas lieguma teritorija nav tadu ligzdojo-
Su sugu, kuru apdzivotaja teritorija butu nepiecieSamas
darbibas, ko saprotam ka mezsaimniecisku vai lauk-
saimniecisku apsaimniekosanu. Tomér purvs meliorativi
ietekméts ne tikai vietas, kur notiek kadras ieguve, bet
ari ta robeza ar aptveroSo mezu, kur ir izveidojusas no-
susinatas zonas sakara ar meza melioraciju un purva ro-
bezgravja izveidosanu. Tadé| dabas lieguma teritorija ir
nepiecieSsami apsaimniekosanas darbi, kas atjauno ag-
rako hidrologisko parmitro jeb dabisko stavokli. Tas po-
zitivi ietekmés tas putnu sugas, kas apdzivo specifiskas




palustris, Parus montanus, Parus cristatus, Parus major,
Certhia familiaris, Regulus regulus, Carduelis spinus,
Pyrhula pyrhula, Garrulus glandarius, Emberiza citrinella,
Corvus corone cornix and other species.

Species protected in Europe and Latvia include Ciconia
nigra, Pandion haliaeetus, Pernis apivorus, Circaetus gallicus,
Aquila pomarina, Dryocopus martius, Caprimulgus
europaeus (Annex 5).

Transition mire is characterised by poor tree layer that
has not developed because of the high wetness. The
most common bird species here are Vanellus vanellus
Anthus pratensis, Alauda arvensis and Saxicola rubetra.
Species protected in Europe and Latvia include Grus
grus, Tetrao tetrix during rutting-time, Circus aeruginosus,
Pluvialis apricaria, Numenius arquata, more rare is Tringa
totanus, previously Numenius phaeopus has been
observed.

In the dryer areas pine of various density, height and
width is observed. Visually, they remind younger wet
pine forest. Most often they occur in the periphery of
the raised bog domes, near the raised bog pools. This
habitat is most poor in bird species. Most common
species here include Fringilla coelebs, Anthus trivialis,
Cuculus canorus, sometimes Sylvia communis as well as
species protected in Europe and Latvia — Lanius collurio.

Foto: J. Kuze

excubitor, Tringa glareola and Grus grus. There are several
nesting species that have disappeared from the small
bog pool islands, such as Falco peregrinus, Gavia stellata
and Gavia arctica.

Peat extraction fields outside the territory of the nature
reserve are bordering with the mire in the southern
part. They cover one third of the previous mire area.
In this area due to the changes in moisture conditions
and vegetation, the bird fauna is not characteristic for
the intact mire. Here such species as Hirundo rustica,
Delichon urbica, Apus apus, Larus ridibundus, Corvus
corax are periodically observed.

There are many raised bog pools with the size from
0,2 until 3 ha which can be counted in hundreds. In
most cases, they are elongated and located in groups,
sometimes so densely that such area is difficult to
cross. For most of the raised bog pools, small islands
are characteristic. The raised bog pool area is the
place where most of the bird species characteristic for
bogs occur, like Larus canus, Bucephala clangula, Anas
platyrhinchos, Anas crecca, Motacilla alba, more rare
Emberiza schoeniclus and others. During the migration
time Anser fabalis, Anser albifrons, Anas penelope, Aythya
fuligula are observed. As a nesting species in colonies
Larus argentatus has disappeared.

Lietuvainis Numenius phaeopus - raksturigs ligzdotajs purvos, savulaik ari
Cenas tireli, tagad loti reta suga Latvija. Numenius phaeopus — characteristic
nesting species in mires, earlier was known also in Cena Mire; at present a very
rare species in Latvia.

Foto: J. Kuze

Protected species in Europe and Latvia include Lanius

Baltpieres zosis Anser albifrons, ka ari citu sugu zosis Cenas tireli médz
pulcéties parcelosanas perioda. Anser albifrons and other geese species gather
in flocks in the bogs before the migration.

Foto: J. Kuze

In the territory of Cena Mire there are not such nesting
bird species, in which inhabited area management
actions would be not needed (like forest or agriculture
management.

Still the mire is influenced by drainage not only in the
areas where peat extraction is carried out but also in
the marginal area with forest where drained areas have
established due to forest drainage and mire contour
ditches. Therefore, in the area of the nature reserve
management actions were needed to restore the earlier
hydrological regime. It will positively influence those

Kajaks Larus canus - viena no kaiju sugam, kas augstajos
purvos ligzdo visbiezak. Larus canus - one of the gull species
that nests most often in the raised bogs.
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- parmitras purva teritorijas — palielinatos to blivums un
skaits.
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Ziditajdzivnieki dabas lieguma “Cenas tirelis”

Valdis Pilats

Gaujas Nacionadld parka administrdcija / e-pasts: valdis.pilats@gnp.gov.lv

Cenas tirela, lidzigi ka citu purvu ziditajdzivnieku faunu,
parstav salidzinosi neliels sugu skaits: konstatétas 10 su-
gas, 8 sugas uzskatamas ka teritorija sastopamas un vél
12 sugas ir varb(téji sastopamas (kopa 30 no 60 Latvija
sastopamajam sauszemes ziditajdzivnieku sugam). Starp
ziditajdzivniekiem nav sugu, kuram purvi batu vieniga vai
galvena dzives vieta. Tomér ir vairakas sugas, kuras médz
dzivot purvos: pastavigi, sezonali vai laiku pa laikam.

Par nosaciti tipiskam purvu sugam var saukt tikai ¢etras:
balto zaki Lepus timidus, meza caunu Martes martes, vil-
ku Canis lupus un alni Alces alces. Cenas tirell dzivo vai
regulari ieklist gan meZiem, gan atklatiem, zalainiem
biotopiem raksturigas sugas, ka ari amfibiontas sugas
un sugas, kas apdzivo dazadus biotopus. Ja sikie ziditaji
savas dzives laika talu neparvietojas un tadél pieder pie
pastavigajiem tirela iemitniekiem, tad lielie un ari vidé-
ja izméra zvéri var parmainus apdzivot gan purvu, gan
tam piegulo3os mezus. Pie tam sikie ziditaji galveno-
kart apdzivo purva malas, kur purvs robezojas ar mezu
- tur, pieméram, sastopami mazais cirslis Sorex minutus
un meza cirslis S. araneus. Purva atklataja dala baribas
mekléjumos biezi, galvenokart ziema, ieklejo baltie zaki,
stirnas, staltbriezi un alni.

Dazu ziditajdzivnieku sugu klatbatni Cenas tireli veici-
najis cilvéks ar savu saimniecisko darbibu. Neskarta pur-
va bebri Castor fiber nedzivo, bet, ja purva vai gar purva
malu tiek izrakti graviji, tur driz vien iemitinas Sie dzivnie-
ki. Kur ir gravji, tur ir bebra dzivei nepiecieSamie resursi
- (dens gravi un bariba nosusinataja purva dala: lapu
koki, krmi un dazadi lakstaugi. Cenas tireli bebri ievie-
susies pagajusa gadsimta 70-jos gados péc melioracijas
gravju izrak3anas. Ja kadreiz bebrus medija cilvéki, ta-
gad to diezgan sekmigi dara lapsas un it ipasi vilki.

No dabas lieguma satopamajam ziditajdzivnieku sugam
5 ir ipasi aizsargajamas. Ziemelu siksparnis Eptesicus
nilssoni acimredzot tireli sastopams tikai epizodiski,
kad Sis sugas atseviski ipatni baribas mekléjumos naktis
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dazkart parlido purva Gdenstilpes.

Péc mednieku zinam lieguma teritorija uzturas viens vil-
ku bars (§imene). Novérots, ka vilki galvenokart medi Ce-
nas tirelim piegulosajos mezos, bet atklato purvu gada
lielakaja dala vilki izmanto dienas sléptuvju ierikosanai.
Tikai ogu lasisanas sezona vilki purvu pamet, vairoties
no ogotaju radita traucéjuma. Toties 1G3i Lynx lynx tireli
ieklejo saméra reti. Ka vilkiem, ta ari lGSiem Cenas tirelis
kalpo ka biologiskais koridors, jo tas ir dala no gandriz
vieniga meza un purva vienlaidus masiva starp Rigu un
Kemeru nacionalo parku, pa kuru var notikt dzivnieku
migracija starp Kurzemi un Vidzemi.

Melioracijas gravji ir cilvéka veidots bebra dambju bivniecibai
piemérots biotops. Drainage ditches near mires are a human
made habitat that is an appropriate habitat for beavers and
their dams.




bird species that inhabit specific wet raised bog areas.
Thanks to management, their number and density
would increase.
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Mammals in Cena Mire Nature Reserve

Administration of the Gauja National Park / e-mail: valdis.pilats@gnp.gov.lv

The mammal fauna of Cena Mire similarly to the other
mires is represented by relatively small number of species:
10 species were found, 8 species are assumed as present
and 12 species — as presumably present (altogether 30 of
60 terrestrial mammal species occurring in Latvia).

There are no mammal species for which mires is the
only or main habitat. However, mires are inhabited by
several mammal species permanently, seasonally or
temporally. Mountain Hare Lepus timidus, Pine Marten
Martes martes, Wolf Canis lupus and Elk Alces alces are
only mammal species - relatively true dwellers of mires.

Cena Mire is inhabited or regularly visited by mammal
species typical in forests, open grasslands, as well as by
amphibiotic species and species dwelling in different
habitats. Small mammals with restricted movement
abilities are permanent inhabitants of mires. Medium-
sized and large mammals are able to inhabit both mire
habitats and surrounded forests alternatively. Moreover,
small mammals — Shrews Sorex spp., Voles Microtus spp.
dwell mainly on the margins of raised bogs close to
forested areas. The central, more open part of mire are
visited by foraging mountain hares, roe deer Capreola
capreolus, red deer Cervus elaphus and elk, mainly
during the winter.

In Cena Mire the presence of some mammal species is
facilitated by human optional activities.

For example, beavers avoid untouched raised bogs.
Nevertheless, they invade mires after ditches are
dug. Due to ditches beavers are supplied with most
necessary resources for their life - with water in ditch
and food along the ditch: deciduous trees, bushes and
soft vascular plants. In Cena Mire beavers appeared
when drainage ditches were dug in 1970-ties.

In former times beavers were hunted, now they are prey
of foxes Vulpes vulpes and especially of wolves Canis lupus.
From all mammal species that occur in Cena Mire five

5

Foto: V. Baronina

Northern bat Eptesicus nilssoni most obviously is episodic
visitor of the mire. During the night feeding routes of
some bats may lead over the largest bog pools.

According to data given by hunters, the nature reserve
is inhabited by wolfs™ family pack. Hunters have noticed
that wolfs prey mainly in the forests adjacent to Cena
Mire. Almost the whole year the central part of mire
wolfs use as a hiding-place during the day time. Only
when people are coming to pick berries wolfs are
leaving the mire avoiding the disturbance.

The Lynx Lynx lynx roves inside the mire occasionally. Cena
Mire is very important both for wolfs and lynxes on their
population level. It serves as a corridor through which
species can move freely between Kurzeme and Vidzeme
as it is part of almost only continuous area of forests and
mires to the South-East from Kemeri National Park.

Gar melioracijas gravjiem ir bebra dzivei nepiecieSamie resursi. Due to ditches
beavers are supplied with most necessary resources for their life.

species are protected.
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2.2. Dabas liegums STIKLU PURVI

2.2. Stikli Mires Nature Reserve



Teritorijas statuss:

Latvijas Tpasi aizsargajama dabas teritorija — dabas liegums
Eiropas aizsargajamo teritoriju tikla Natura 2000 vieta
Putniem starptautiski nozimiga vieta (PNV)

Galvenas dabas vértibas:

Rietumkurzemeé lielakais augsto purvu komplekss
Daudzveidigi mezu biotopi

8 ezeri

109 Latvija un Eiropa aizsargajamas augu un dzivnieku sugas
Ipasi nozimiga putnu teritorija — konstatétas 28 Latvijas un
Eiropas Tpasi aizsargajamas putnu sugas

Negativas ietekmes:

Purvu melioracijas rezultata negativi ietekméti apméram 75
ha augsto purvu

Pirms dabas lieguma dibinasanas teritorija veikta intensiva
mezsaimnieciska darbiba, ka art mezu melioracija un celu bave

Atrodas:

e Ventspils rajona Puzes un Usmas pagastos
e Talsu rajona Valdgales pagasta

Izveidots:

1977.gada

Platiba:

1977.9.-1720 ha
1999.9.-6 636 ha

Apsaimniekosana:

18 lielo un 117 mazo dambju bavnieciba uz melioracijas
gravjiem purva

58 ha paaugas izcirSana mednu riestos

Uzbivéta purva laipa un skatu tornis

Dabas lieguma “Stiklu purvi” novietojums.
Location of Stikli Mires Nature Reserve.

[ \ uz Dundagu uz Dundagu ~
) 574l - VALGALES PAGASTS
4 Amele < VALGALE MUNICIPALITY/ 2
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-/ D A ) Aupe "1
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- Vaseniek \

uz Ventspili

m Informacijas stendi _ Upes, gravji Kudras lauki
Information boards Rivers, ditches Peat fields
Skatu tornis I Pagastu robezas Mezi
E Watching tower Borders of municipalities Forests
mmmm PUNValaipa Ezeri Viensétas
Nature trail Lakes Country estates
mmmm Dabas lieguma robeZa Purvi
Border of nature reserve Mires
= Asfalta, grants, meza celi Lauksaimniecibas zemes, meza lauces 0 06 1.2km
Roads Agricultural lands, forest glades
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Teritorijas statuss:

e Especially protected nature area in Latvia — nature reserve.

e Included in European network of protected territories Natura
2000.

¢ Internationally Important Bird Area.

Main nature values:

o The largest raised bog complex in Western Latvia

e 8 especially protected habitats of European importance and
2 of Latvia

e 109 especially protected plant and animal species in Latvia
and Europe

Negative influence:

e Previous drainage of mire for peat extraction purposes, 75 ha
raised bog are influence drainage

e Intense forest management before nature reserve was
established

Location:

Puze and Usma Municipalities, Ventspils District;
Valdgale Municipality, Talsu District

Established:

1977

Total area:

1977 - 1,720 ha
1999 - 6,636 ha

Management:

18 large dams and 117 small dams were built on the drainage
ditches

58 ha of forest habitats Western taiga and Tetrao urogallus
leks were managed

The boardwalk and the watching tower were built

ma robade
nafura resenve

0 08 1 6k

Levasloniel

Drabeag
mmm-

Stiklu purvu satelitaina.
Satelite image of Stikli Mires.
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Vasenieku purva geologiskas attistibas un vegetacijas vésture

Laimdota Kalnina

Latvijas Universitate / e-pasts: laimdota.kalnina@lu.lv

Core 679

Vasenieku purvs ir viens no Stiklu dabas lieguma aug-
stajiem purviem. Péc Kadras fonda datiem (Latvijas
kadras fonds 1980) Vasenieku purva kopéja platiba ir
497 ha, kidras slanu biezums sasniedz 6 m, vidéji 3,8 m.
Vasenieku purva augs$éjo kadras slani veido vaji sadali-
jusies augsta tipa kadra, kuras sadalisanas pakape 3 m
dziluma mainas un ta klast vidéji sadalijusies.

Kadru raksturojosie lielumi ir $adi: sadalisanas pakape
5 — 45 %, relativais mitrums 96 %, pelnainiba 0,9 - 14 %
(Latvijas kadras fonds 1980).

Vasenieku purvs veidojies, parpurvojoties plasai iepla-
kai, kura veidojusies Baltijas ledus ezera seklidens zona.
Muasdienas tas ir plass, ta lielakaja dala ir dabisks aug-
stais purvs ar atklatam purva lamam, it seviski ziemelu
dala. Purva ieplakas pamatu veido Gdeni vaji caurlaidigi
nogulumi - ar dzelzs hidroksidu cementétas smiltis (ort-
Steins) vai blivs morénas smildmals.

Core 2-79

APZIMEJUMI / LEGEND

Kadra
Peat

-Slok§|;1u mali

Smilsmals

Smil3aina moréna | Smiltis
- Sandy clay

Varved clay Sandy till == sand

1. att. Vasenieku purva ziemelaustrumu dalas geologiskais $kérsgriezums (A.
Jansone péc Nusbaums, Zvingévics, 1979). Fig. 1. Geological cross-section

of the northern eastern part of the Vasenieki Mire (According to Nusbaums,
Zvingévics, 1979, drawn by A. Jansone).

Gruntsudeni saturosie iezi ir kidra un smiltis. Grunts-
Gdens barosanas norisinas no atmosféras nokrisniem,
lidz ar to gruntsudenu svarstibas ir atkarigas no iztvai-
kosanas un nokrisnu daudzuma. Gruntsudens limenis ir
tuvs zemes virsmai (apméram 0,2 m), un ta limena svar-
stibas ir niecigas.

Vasenieku purva teritorija galvenokart ir izplatitas augsta

tipa kadra, bet purvu malas sastopamas parejas un zema
tipa kadra. Tas galvenokart ir veidojusas uz malainiem
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ieziem vai morénas, bet vietam ari gransainiem nogu-
lumiem. Purva lielaka dala ir pilnigi klaja, apaugums no
malam iestiepjas apméram 200 m talu.

Purva virsma - lidzena, ar kritumu uz malam, centralaja
dala pacelas lidz 4 m, salidzinot ar dienvidu dalas malu,
2,5 m -arrietumu dalu, 2 m —araustrumu daluun 1 m -
ar ziemelu dalu. Straujaks reljefa kritums ir pasas purva
malas, seviski dienvidu un dienvidrietumu dalas.

Geologija un geomorfologija

Geomorfologiski Vasenieku purvs ietilpst Ugales lidze-
numa, kur parsvara izplatiti glaciolimniskie nogulumi.
Reljefs — lidzens lidz lézeni vilnots. Purva augstuma
ieplakas atzimes mainas no 37,9 m lidz 40,8 m vjl., bet
virsas saposmojumu parsvara veido ledaja un ta kusa-
nas Gdenu baseinu krasta veidojumi, senas deltas, ieks-
zemes kapas un lokalie pamatiezu paaugstinajumi, kas,
sakara ar nelielo kvartara nogulumu segas biezumu, labi
atspogulojas muasdienu reljefa. Sie paaugstinajumi, kas
bija salas Baltijas ledus ezera un kuru virsas absolGtais
augstums ir 30 - 40 m vjl., ieklauj pazeminajumus un ie-
plakas (20 - 30 m vjl.).

Vasenieku purva geologiska griezuma augséjo dalu vei-
do 10 lidz 30 m biezs kvartara nogulumu slanis (smilts,
slokSnu mali, smilSmals), kas parsedz vidusdevona Burt-
nieku svitas (D,br) nogulumieZus - smilsakmenu slanko-
pu. Griezuma pasu augséjo dalu veido 2,2 m lidz 5,5 m
biezs kadras (bQ,) nogulumu slanis, kas uzkrajies pirms
6000 lidz 5000 gadiem (1. att.). Purva ieplakas pamatné
pétijumu vieta V-1 tika atsegta labi sadalijusies parejas
tipa grislu — sfagnu kidra ar smilts piejaukumu, kam tika
veikta sporu —puteksnu analize (1. tabula, 2., 3. att.). Péti-
jumu vieta V-3, purva ziemeldala urbuma tika atsegta labi
sadalijusies augsta tipa sfagnu - spilvju kadra (4. att.).

1. tabula. Vasenieku purva ziemeldalas griezuma
V-1 kddras slanu raksturojums.

Kadras Kadras
slana dzilums slana raksturojums
vidéji sadalijusies
0-250m brana sfagna kadra
250-3,00m vidéji sadaluusm_s Magelana
sfagna kadra
300-4,10m labi sadaluu5|e_s sfagnu - spilvju
kadra

410-5,00m Iatzl sadalljus.les grls!u - _s.fagnu

kadra ar smilts piemaisijumu




Geological and vegetation history of Vasenieki Mire

Laimdota Kalnina

University of Latvia / e-mail: laimdota.kalnina@lu.lv

Vasenieki Mire is one of the raised bogs in Stikli Mires
Nature Reserve. The total area of Vasenieki Mire according
to the Peat Fund information (Latvijas ktdras fonds 1980)
is 497 ha, peat thickness reaches 6.0 m, and medium peat
depth is 3.8 m. The uppermost part of Vasenieki Mire peat
consists of low decomposed raised bog peat that becomes
medium and well-decomposed below the depth of 3 m.
General peat characteristics are as follows — decomposition
degree is 5 — 45 %, moisture 96, 1 — 96, 0 %, ash content is
between 0, 9 — 14, 0 % (Latvijas kadras fonds 1980).

Vasenieki Mire has originated mainly due to the land
paludification in the depression that formed in the
shalow zone of the former Baltic Ice Lake. Nowadays, it
is a raised bog which is almost in pristine state in the
largest part of it. Vasenieku Mire is very wet with a large
number of open bog pools, particularly at the northern
part. Bottom of the mire depression is formed by water
impermeable deposits — sand cemented by iron, as well
we dense morainic sandy clay.

1ou

200
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I Vidéji sadalijusies Sphagnum fuscum kadra
S0t - Medium decomposed Sphagnum fuscum peat

Vidéji sadalijusies Sphagnum magellanicum kadra
Medium decomposed Sphagnum magellanicum peat

Labi sadalijusies Eriophorum vaginatum kudra
Well-decomposed Eriophorum vaginatum peat

Labi sadalijusies Sphagnum-Eriophorum kadra
Well-decomposed Sphagnum-Eriophorum peat

4. att. Vasenieku purva ziemelu dalas geologiskais
skersgriezums (A. Jansone). Fig. 4. Geological cross-section at
the northern part of Vasenieki Mire (by A. Jansone).

Peat and sand contains groundwater that is fed by
precipitation and therefore, fluctuation of groundwater
level depends on the values of precipitation and
evaporation. Groundwater level is located close to the
ground surface (approximately 0.2 m).

Raised bog peat prevails in Vasenieki Mire, but also
transition mire peat occurs as well. Fen peat has formed
mainly on the mire margins. Peat has accumulated as
a result of paludification of clayey deposits (clay, till) as
well also of gravel in some places.

Surface of the raised bog is flat with slopes towards the
margins. The central part of the bog is up to 4 m higher in

comparison with southern margin, 2.5 m — with western part,
2.0 m — with eastern part and 1.0 m — with northern part.

Geology and geomorphology

Vasenieki Mire according the geomorphologic division
of Latvian districts is located in Ugale Lowland, where
glaciolimnic sediments prevail. Relief in the mire vicinity
is flat to slightly undulating. Elevation of bog surface
ranges between 37.9 m to 40.8 m above the sea level
(a.s.l.). Relief of the surrounding area was formed by the
last glacier activity and its melting water basins which
coastal formations, ancient estuaries, inland dunes and
local elevations of the bedrock are still visible in the
contemporary relief. These uplifts were the islands in
the Baltic Ice Lake with elevation 30 - 40 m a.s.l. and
include also depressions (20 - 30 m a.s.l.).

The upper part of the geological section in the Vasenieki
Mire area forms 10 to 30 m thick Quaternary deposit
strata, which covers Devonian sedimentary rocks -
sandstone Middle Devonian Burtnieku Formation
(D,brt). The very upper part of the section is represented
by 2.2 m to 5.5 m thick peat deposit (bQ,) layer which has
formed during the last 6000 to 5000 years (Fig. 1). Well-
decomposed transition type Carex — Sphagnum peat
with sand admixture was found on the bottom of the
mire in the studied site V-1 by pollen analysis (Table 1, Fig.
2 and 3) and well-decomposed raised bog Sphagnum -
Eriophorum vaginatum peat in studied site V-3 which is
located in the northern part of the mire (Fig. 4).

Table 1. Characteristics of peat strata
in the northern part of Vasenieki Mire, site V-1.

Characteristics

Depth of peat layer of peat layer

Low to medium decomposed

0,00-2,50m raised bog Sphagnum fuscum peat

Medium decomposed raised
bog Sphagnum magellanicum
peat

2,50-3,00m

Medium to well-decomposed
raised bog Sphagnum - Eriopho-
rum vaginatum peat

3,00-4,10m

Well-decomposed transition
mire Carex - Sphagnum peat
with sand admixture

4,10-5,00m

Vegetation history and climate changes

Results of numerous investigations prove that pollen
reflect the local mire vegetation as well as regional
vegetation composition. It allows suggesting about
vegetation development and climate changes during
the course of mire development. Analysing pollen
of various plant species that are found in the surface
layer peat deposits, past climate may be determined.
By identifying the pollen grains in the sediments, the
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2. att. Vasenieku purva nogulumu koku un kopéja sastava procentuala
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Vegetacijas vésture un klimata izmainas
Daudzu pétijumu rezultati ir pieradijusi, ka
sporu un puteksnu sastavs atspogulo gan
lokalo purva vegetacijas sastavu, gan ari re-
gionalo vegetaciju, tadejadi sniedzot iespéju
spriest par vegetacijas attistibu un klimata
izmainam purva attistibas gaita. Analizéjot
dazadu augu sugu puteksnu daudzveidibu
un kddras botanisko sastavu, var rekonstruét
pagatnes klimatu. Identificgjot puteksnus
nogulumos, var iegit realu ainu par pagat-
nes vidi, ka ari noteikt nogulumu vecumu.

Pétito vietu V-1 un VP3 purva nogulumu pu-
tek$nu analizu rezultati atspogulo purva attis-
tibu un vegetacijas izmainas kop$ atlantiska
laika vidus lidz masdienam (2. un 3. att.).

Kadras slani griezuma apakséja dala veido
labi sadalijusies grisju-sfagnu kadra ar smilts
piejaukumu. Sis slanis izveidojies uz Baltijas
ledus ezera laika izveidojusos smilts nogu-
lumiem. Puteksnu sastavs liecina par kadras
uzkrasanos atlantiska laika vida. Sie dati no-
rada uz nogulumu uzkrasanas partraukumu
laika posma kops Baltijas ledus ezera apstak-
|u beigam pirms apméram 10 000 gadiem
lidz atlantiska laika vidusposmam pirms ap-
méram 6000 — 5000 gadu. Lidziga situacija ir
ari cita izpétes vieta VP3, kur ari konstatéts,
ka kddra uzgu| uz Baltijas ledus ezera aps-
taklos nogulsnétam smiltim un ir nogulumu
uzkrasanas partraukumes, lidz atlantiska laika
vidd saka veidoties kudra.

Putek$nu analizes dati atspogulo platlapju
(ozolu, liepu, viksnu un gobu) mezu izplati-
bu purva ieplakas apkartné (AT2) apakséja
kidras slana uzkrasanas laika. Sis kadras
slanis satur mikroskopiskus (10-150 p) ogli-
Su puteklus, kultiveto zemju augu (Cerealia)
un ruderalu augu puteksnus vai ta dévétos
antropogénos indikatorus ka celtekas (Plan-
tago), natres (Urtica), balandu dzimtas (Che-
nopodiaceae) putekinus. Sie dati norada uz
akmens laikmeta cilvéku eksistenci purva tu-
vuma atlantiskaja un subborealaja laika.

Salidzinot iegltas sporu — putek$nu un bo-
taniska sastava analizes, var redzét, ka Vase-
nieku purvs sacis veidoties atlantiska laika
vidus posma. Atlantiskaja laika bija optimali
klimatiskie apstakli purva attistibai - iestajas
silts un mitrs klimats, iespéjams, paaugsti-
najas gruntsadens limenis bijusaja Baltijas
ledus ezera akumulacijas lidzenuma ieplaka.
Mitrums un gaisa temperatdra, kas bija aug-
staka salidzindjuma ar musdienam, radija
labvéligus apstak|us purva attistibai, veicina-
ja lielas biomasas uzkrasanos un nodrosinaja




real picture of the past environment can be '
obtained, as well age of deposits estimated.
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In the studied sites V-1 and VP3 pollen data

mire Carex - Sphagnum peat with sand
admixture, which has originated on the Baltic
Ice Lake sand. Pollen data indicate to the
peat accumulation during the middle part
of the Atlantic Time. These data point to the
gap in sediment sequence between Baltic
Ice Lake (approximately before 10 000 years)
and the middle of the Atlantic Time (6000-
5000 years). Similar situation was found in
the other investigated site V3, where also the
lowest peat layer has formed on the Baltic Ice
Lake sediments.
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sadalisanas procesu intensitati. Ta rezultata veidojas labi
sadalijusies grislu — sfagnu kadra. Saja laika purva attis-
tiba kluva intensiva, palielindjas ta platiba, kur uzkrajas
biezi, vidéji sadalijusies sfagnu - spilvju un gris|u - sfag-
nu kadras slani. Atlantiskaja laika izveidojas aptuveni
1,5 m biezs kadras slanis. Tas bija tik biezs, ka augi vairs
nevaréja sasniegt ar baribas vielam bagatos gruntsude-
nus, un tie saka baroties no nokridnu ddeniem. Ta re-
zultata mainijas purva augu sastavs un, tiem atmirstot,
saka uzkraties augsta tipa kadra.

Klimatisko izmainu rezultata sakas subborealais laiks,
dominéja sfagni un spilves, kas atmirstot veidoja dazadu
sfagnu - spilvju, spilvju, Magelana un brana sfagna kadru.
Subboreala lielakaja dala Vasenieku purva notika inten-
siva kldras uzkrasanas, kadras slanis ir lidz 1 m biezs.

Subatlantiskaja laika veidojas parmitri apstakli, turpinaja
uzkraties Magelana un brdna sfagna kudra. Izveidojas ap-
tuveni lidz 2,5 m biezs nogulumu slanis.

legdtie rezultati un to analize lauj secinat, ka:
e Vasenieku purva sporu — putek$nu diagrammas
atspogulo purva vegetacijas izmainas kops at-
lantiska laika vidus posma, kad purva ieplaka

izveidojusies optimali apstakli kidras uzkrasanai
— mitrs klimats lidz masdienam;

e purva attistiba sakusies atlantiska laika viduspos-
ma, parpurvojoties mineralgruntij un izveidojo-
ties parejas tipa sfagnu-grisju kadrai;

e purva nogulumus zieme|dala parstav augsta tipa
jeb stnu kadra, bet centralaja dala, kur kadras
biezums lielaks, griezuma apakséja dala parsta-
véta ari parejas tipa grislu - sfagnu kidra;

e atlantiska laika vidusposma veidojusies parejas
tipa grislu-sfagnu kadra, atlantiska laika beigu
posma: sfagnu-spilvju kidra, subboreala Mage-
lana sfagnu kadra, subatlantiskaja laika vaji sada-
[jusies Magelana un brana sfagna kadra;

e kultiveto zemju un ruderalo augu klatbutne
puteksnu spektros norada uz akmens laikmeta
cilvéku eksistenci purva tuvuma atlantiskaja un
subborealaja laika.
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Augi un biotopi dabas lieguma “Stiklu purvi”

llze Rériha

Sliteres nacionadld parka administracija / e-pasts: ilze.reriha@slitere.gov.lv

Dabas lieguma ,Stiklu purvi” (6636 ha) apvienojas lie-
lakais augsto purvu komplekss Kurzemé, kuru veido 5
purvi, 8 ezeri un lielas mezu platibas. Teritorijas purviem
raksturigs cinu-ieplaku komplekss, purva lamu labirinti,
ka ari parejas purvi un sliksnas. Vislielakas platibas aiz-
nem Stiklu Dizpurvs ar 724 ha, paréjie purvi ir mazaki:
Vasenieku purvs (497 ha), Vanagu purvs (354 ha), Zva-
gulu purvs (244 ha) un Pumpuru purvs (283 ha).

Foto: M. Pakalne

Starp purviem un ezeriem ir mezi, kurus Stiklu apkartné
visvairak ir ietekméjusi saimnieciska darbiba. Tomér, pa-
teicoties plasajam kontaktjoslam un paaugstinatajam
mitrumam lapotné, ko nodrosina purvi un ezeri, ari mezi
dala teritorijas ir biologiski daudzveidigi. Atskirigie bio-
topi ir pamats saméra bagatai florai. Floristiskie pétijumi
Stiklu apkartné aizsakusies jau 20. gs. astondesmitajos
gados (Abele 1984) un turpinati vélakajos gados, ari da-
bas aizsardzibas plana izstrades laika 2005. gada. Dabas
lieguma,,Stiklu purvi”teritorija kopuma konstatétas 487
vaskularo augu sugas no 269 gintim un 85 dzimtam un
178 stinaugu sugas no 99 gintim un 45 dzimtam. No aiz-
sargajamam augu sugam dabas lieguma teritorija kon-
statétas 29 reto un ipasi aizsargajamo vaskularo augu
sugas (6. pielik.), no kuram 4 sugu atradnes pasreiz ir iz-
zudusas, bet par 3 sugu eksistenci ir grati parliecinaties,
jo to agrak atzimétas atradnes nav tik precizi apraksti-
tas, lai viennozimigi spriestu par to izzusanu. Lieguma ir
konstatétas 28 aizsargajamas stinaugu sugas, no kuram
3 sugas 2005. gada nav atrastas.

Augstie purvi Stiklu purvu dabas lieguma lielakoties ir
atklati ar nelielam priezu joslam to malas. Starp tiem ir
izvietojusies ezeri. Augstos purvus raksturo noteiktas
augu sabiedribas — uz ciniem sastop Empetro nigri -
Sphagnetum fusci un Sphagnetum magellanici, bet
purva ieplakas — Rhynchosporetum albae un Caricetum
limosae. Parejas purvi vérojami augsto purvu malas

Vasenieku purvs ir saméra klajs, vietam ar lamu labirintiem. Vasenieki Mire
with the labyrinth of raised bog pools.

un ietver augu sabiedribas ar uzpusto grisli Caricetum
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Paleobotanical studies of peat allow concluding that:

e Pollen diagrams reflect vegetation development
since the middle part of the Atlantic Time when
in the mire depression was favourable conditions
for mire vegetation development and peat
formation. During that time formation of Carex
-Sphagnum peat started. Later during the end
of the Atlantic Time and the Subboreal it was
covered by Sphagnum-Eriophorum vaginatum
peat, during the Subatlantic Time by Sphagnum
magellanicum and Sphagnum fuscum peat;

o Miredepositsinthe northern partarerepresented
by different raised bog peat types, mainly by
Sphagnum peat. In the central part of mire, where
peat layer thickness is larger, in the bottom part
of section also transition type Carex-Sphagnum
peat was found;

e Carex-Sphagnum peat has formed during middle
of the Atlantic Time, Sphagnum-Eriophorum
vaginatum peat at the end of the Atlantic Time
(AT3) and the Subboreal Time. Sphagnum
magellanicum peat has formed during the middle
of the Subboreal Time but Sphagnum fuscum and
Sphagnum magellanicum low decomposed peat
during the Subatlantic Time.

Foto: V. Baronina

I1zzuvusu purva lamu vieta atsedzas kadra.
Dry raised bog pools with opened peat.
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Plants and habitats in Stikli Mires Nature Reserve

llze Rériha

Administration of Slitere National Park / e-mail: ilze.reriha@slitere.gov.lv

Stikli Mires Nature Reserve includes 5 raised bogs, 8
lakes and large forests with the total area 6 636ha. The
total area of Stikli Dizpurvs Mire reaches 724 ha. The
other mires include Vasenieki Mire (497 ha), Vanagu
Mire (354 ha) and Zvagulu Mire (244 ha) and Pumpuru
Mire (283 ha).

Mires are separated by forests that in the area of the
nature reserve are influenced by human activities.
Still, thanks to the wide transition areas and more high
moisture in the canopy of leaves due to the presence of
mires and lakes, also forests in this area are biologically
diverse. The various habitats are the basis for the fairly
rich flora. Floristic studies in the vicinity of Stikli were
begun in 1920-ties (Abele 1984) and continued later, as
well as in 2005 during the elaboration of Management
Plan for Stikli Mires Nature Reserve.

In the area of Stikli Mires Nature Reserve, in total 487
vascular plant species from 269 genus and 85 families
and 178 bryophyte species from 99 genus and 45 families
are known. The territory is rich in protected plant species.
In total 29 rare and especially protected vascular species
(Annex 6) were found from which habitats of 4 species at
present have dissappeared, but the existence of 3 species
is uncertian as their localities have not been precisely
described to make the conclusion that the species have
dissappeared. In total, in the nature reserve 28 protected
bryophyte species are known from which in 2005 three

were not discovered. In the
area of the nature reserve
several rivers and streams
occur. As these water courses
are small, the flora of aquatic
plants is not rich here. One of
the most interesting habitats
that could be mentioned is
the one with Scapania undulata
near DiZiere Lake.

Raised bogs in Stikli Mires
Nature Reserve are mostly
open with sparse pine belts
on the margins. The mosaic
of mires with small lakes in
their centre, surrounded by
wet forests, has produced

L1k L3

a large diversity of mire pyy, janeglite Pedicularis palustris nereti
sastopama zemajos un parejas purvos.
Pedicularis palustris is guite common in

fens and transition mires.

communities and species.
Raised bog hummocks are
characterised by Empetro
nigri-Sphagnetum fusci and Sphagnetum magellanici. In
bog hollows communities with Rhynchosporetum albae
and Caricetum limosae occur. Transition mire vegetation
covering rather significant areas in the marginal parts
of Stikli Mires includes Caricetum rostratae. Small fen
fragments with Caricetum lasiocarpae occur also on
mire margins (Pakalne & Kalnina 2005).
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Purva

rostratae. Purvu malas ir ari mazi fragmenti ar pakauglu
grisli Caricetum lasiocarpae (Pakalne, Kalnina 2005).

/

varnkaja Comarum palustre biezi sastopama zalu purvos.
Comarum palustre often occurs in fens.

Augstie purvi Stiklu apkartné veido purvu kompleksu
- pieci no tiem atrodas dabas lieguma un aiznem gan-
driz tredalu no ta platibas. Seit dominé augsto jeb sinu
purvu biotopi ar augu sabiedribam, kuras veido maks-
taina spilve Eriophorum vaginatum, sila virsis Calluna vul-
garis, polijlapu andromeda Andromeda polifolia, vistene
Empetrum nigrum, parastais baltmeldrs Rhynchospora
alba, Magelana sfagns Sphagnum magellanicum, bra-
nais sfagns S. fuscum u.c. Vasenieku un Stiklu Dizpurva
raksturojosa iezime ir cinu un lamu komplekss ar tadam
ipasi aizsargajamam augu sugam ka Lindberga sfagns
Sphagnum lindbergii Stiklu Dizpurva (Latvija zinamas
tikai 2 sugas atradnes) un sfagnu apallape Odontoschisma
sphagni Zvagulu, Vasenieku, Pumpuru un Vanagu pur-
va. Lamas ir gan islaicigi izzsto3as, gan ar pastavigu
Udens limeni. To krastos sastopamas biotopam rakstu-
rigas sugas — parastais baltmeldrs Rhynchospora alba,
purva Seihcérija Scheuchzeria palustris, apallapu un
garlapu rasene Drosera rotundifolia, D. anglica, aknu
stnas - zvinlapu kurcija Kurzia pauciflora un peldosa
zemzarite Cladopodiella fluitans. Vasenieku purva rietu-
mu mala veidojas strauts, kas ievérojami palielina teri-
torijas biologisko daudzveidibu, radot kontaktjoslas un
specifiskus ekologiskos apstaklus. Ka tipiskas Piejaras
zemienes geobotaniskajam rajonam un Rietumlatvijai
jamin tadas sugas ka cinu mazmeldrs Trichophorum ces-
pitosum (suga vietam veido ari Rietumlatvijai raksturigo
Eriophoro - Trichophoretum cespitosi augu sabiedribu),
sipolinu un skrajais donis Juncus bulbosus, J. squarrosus.
Ka retakas sinu sugas augsto purvu biotopos vél mi-
nams karpainais un blivais sfagns Spagnum papillosum,
un S. compactum.
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Zalu purvi aiznem nelielas platibas, parsvara veidojot
parejas joslas purvu malds un ezeru krastos. Biezak sa-
stopamie dominanti te ir augstais un pakauglu grislis
Carex elata, C. lasiocarpa. Ka retaka suga jamin Buksbau-
ma grislis Carex buxbaumii, kur$ ir sastopams DiZieres
krasta.

Parejas purvi un slikSnas sastopami daZzu ezeru kras-
tos, ka ari sinu purvu apmalés. Lielakas parejas purvu
platibas ir Zvagulu ezera piekrasté. Te dominé uzpastais,
dukstu un tievsaknu grislis Carex rostrata, C. limosa, C.
chordorrhiza, struplapu, gludais, grieztais un sirpjlapu
sfagns Sphagnum flexuosum, S. teres, S. contortum, S.
subsecundum, ka retaka suga ir jamin strupais sfagns
Sphagnum obtusum (Dizieres krasta). Parejas purvos
vairakas vietas atrastas ipasi aizsargajamas augu sugas
- purva sinene Hammarbya paludosa un palu grislis
Carex paupercula.

Purvu biotopus un sugas pasreiz aizsarga dabas aizsar-
dzibas plana ieklautie apsaimniekosanas pasakumi, kuri
nodrosinas Gdens limena atjaunosanos degradétajos
purvos. Ka potenciali bistams elements ir jamin adven-
tiva un ekspansiva stinu suga — parasta liklape Campylo-
pus introflexus, kura sastopama Vasenieku purva melio-
rétaja dala. Tacu jadoma, ka péc iepriekséja hidrologiska
rezima atjaunosanas, dabiska augu sega atjaunosies un
pastiprinatas starpsugu konkurences rezultata parasta
liklape izzudis.

Mezi aiznem 2/3 no dabas lieguma teritorijas. Konstatéti
19 meza augsanas apstaklu tipi. Lielakas platibas aiznem
slapjainu un purvainu meza tipi, tie kopuma sastada 63%
no visiem meziem. Biezak sastopama koku suga ir priede
- ta dominé 80% no kopé&jas meza zemju platibas. Bérzs
dominé 10% no teritorijas, egle — 9%, bet melnalksnis un
apse — 1% no mezu kopplatibas. Stiklu apkartnes mezi
nav veci - 43% no teritorijas veido mezi, kuru vecums ir
no 51 lidz 100 gadiem, 33% mezaudZu vecums nepar-
sniedz 50 gadus, 22% mezaudzu vecums ir no 101 lidz
150 gadiem un tikai 2% mezaudzés koki parsniedz 151
gadu vecumu. Zemsedzé valdosas ir purvainiem meziem
raksturigas augu sugas - purva vaivarin$ Ledum palustre,

Dzeltena dzeguzkurpite Cypripedium calceolus dabas lieguma
veido nelielu, bet noturigu populaciju. Cypripedium calceolus
in the nature reserve forms a small but stable population.




Mires cover almost one third of the territory. Raised bog
habitats dominate and include plant communities with
Eriophorum vaginatum, Calluna vulgaris, Andromeda
polifolia, Empetrum nigrum, Rhynchospora alba,
Sphagnum magellanicum, S. fuscum. Vasenieki and
Stikli Dizpurvs Mires are characterised by the complex
of raised bog pools and ridges. Especially protected
plant species — Sphagnum lindbergii was found in Stikli
Dizpurvs Mire in (there are known only 2 localities of
this species in Latvia) but Odontoschisma sphagni in
Zvagulu, Vasenieku, Pumpuru un Vanagu Mires. The
raised bog pools may be filled with water or can dry out
during the summer. Near the pools Rhynchospora alba,
Scheuchzeria palustris, Drosera rotundifolia, D. anglica,
and hepatics, like Kurzia pauciflora and Cladopodiella
fluitans occur. In the western part of Vasenieki Mire
a stream starts that greatly increases the biological
diversity of the territory, establishing contact areas and
specific ecological conditions.

Foto: M. Pakalne

Foto: M. Pakalne

Zvagulu Lake. It is the habitat of European importance -
transition mires and quaking bogs (7140). Carex rostrata,
C. limosa, C. chordorrhiza, Sphagnum flexuosum, S. teres,
S. contortum and S. subsecundum dominate here, more
rare species include Sphagnum obtusum (near DiZiere
Lake). In transition mires in several places especially
protected plant species of Latvia, such as Hammarbya
paludosa and Carex paupercula appear.

Stiklu purvos vietam var atrast apallapu rasenes Drosera rotundifolia un
garlapu rasenes D. anglica hibridu - Drosera obovata. In Stikli Mires sometimes
in the raised bog appears the hybrid species between Drosera rotundifolia and

D. anglica - Drosera obovata.

_-h.. oF =
Gludais sfagns Sphagnum teres nereti dominé ezeru krastu
sliksnas. Sphagnum teres quite often occurs in a quaking mire.

Stikli Mires include typical species of the Coastal Lowland
and Western Latvia, like Trichophorum cespitosum (the
species forms the community characteristic for Western
Latvia Eriophoro — Trichophoretum cespitosi), as well as
Juncus bulbosus and J. squarrosus. More rare species
of the raised bog habitats in Latvia are Sphagnum
papillosum and S. compactum.

The largest part of Vasenieki, Stikli Dizpurvs Mire,
Vanagu and Zvagulu Mires correspond to the habitat
of priority protection in Europe - intact raised bogs
(7110%) statuss but part of Vasenieki and Pumpuru Mire
include also degraded raised bog habitats still capable
of natural regeneration (7120).

Fens in the teritory of the nature reserve cover small
areas, mainly forming transition areas on mire margins
and lake shores. More common species include Carex
elata and C. lasiocarpa. The rarest species known here is
Carex buxbaumii that occurs near Diziere Lake.

Transition mires occur on lake shores as well as on
raised bog margins. The largest areas are known near

Mire habitats and species are currently protected by the
management actions included in the Management Plan
that ensure the favourable hydrological regime in the
degraded areas of the Vasenieki Mire. As potentionally
dangerous adventive and expansice species Campylopus
introflexus should be mentioned. It occurs in the drained
part of Vasenieki Mire. Hopefully, after the establishment
of the earlier hydrological regime that was before
drainage, the natural plant cover will re-appear and due
to inter-species conqurence it will dissappear.

In the territory of the nature reserve, in total 19 forest
habitat types were described. The largest areas cover
moist and wet forest types - totally they comprise 63%
from all the forest area. Common species in the tree
layer is pine; it dominates in the 80% from the total
forest covered area. Birch dominates in 10% of the
territory, spruce — 9%, but black alder and aspen - 1%
from the total forest area. The forests of Stikli settlement
surroundings are not old - 43% include forests which
age ranges between 51 and 100 years, 33% of forest
age do not exceed 50 years, 22% is between the age
of 101 and 150 and only in 2% of forests include trees
older than 151 years. The herb layer of paludified forests
includes such characteristic species as Ledum palustre,
Vaccinium uliginosum, Vaccinium myrtillus and Molinia
caerulea. Plant species diversity is higher in forests, in
the vicinity of raised bogs and lakes. Important is the
habitat of Cardamine flexuosa in the western margin of

59



No Vasenieku purva iztek strauts, bet pat uz ta bebrs ir pamanijies uzcelt savu

parasta zilene Vaccinium uliginosum, mellene Vaccinium
myrtillus, zilgana molinija Molinia caerulea. Botaniski
daudzveidigakie ir mezi purvu un ezeru tuvuma. Nozimi-
ga ir izlocitas kérsas Cardamine flexuosa atradne Pumpu-
ru purva rietumu mala un |oti vitala balziedu brankates
Orobanche pallidiflora atradne starp Zvagulu purvu un
Starinezeru. Izlocita kérsa Cardamine flexuosa, tapat ka
dikstu vijolite Viola uliginosa, kura sastopama slapjajos
Stiklu mezos un to kontaktjoslas, ir raksturigi Rietumlat-
vijas floras elementi. Stlrinezera apkartnes meza 2007.
gada rudeni atrasta ari jauna, saméra bagatiga dzeltenas
dzeguzkurpites Cypripedium calceolus atradne Latvija (A.
Opmanis, mutisks zinojums). Zvagulu purva un Vanagu
purva apkartné ir konstatéti vairaki parmitru mezu noga-
bali ar ipasi bagatu briofloru. Te sastopamas tadas sugas
ka vilnaina 3kibvacelite Plagiothecium undulatum, kaila
apallape Odontoschisma denudatum, smarziga zemes-
somenite Geocalyx graveolens, gludkausina jungerman-
nija Jungermannia leiantha, pirkstaina rikardija Riccardia
palmata, purva lapstite Scapania paludicola, sasaurinata
bardlape Barbilophozia attenuata, plavas hipns Breidleria
pratensis. Uz ziemeliem no Stikliem Vecieres upes krasta
ir sastopami veci, jauktu koku meza augosi ozoli, uz ku-
riem konstatéta ipasi aizsargajama stnu suga — nokarena
stardzislene Antitrichia curtipendula. ST suga atrasta ari
Stdrinezera apkartné uz ozolu pamatném, diemzél bebru
darbibas rezultata, celoties Gdenslimenim, dazi no ozo-
liem ir atmirusi.

Lieguma ir izdaliti dabisko mezu biotopi, ari paréja terito-
rija mezsaimnieciska darbiba tiek reguléta atbilstosi sugu
un biotopu aizsardzibas prasibam, tapéc ir prognozéjama
mezu biologiskas daudzveidibas palielinasanas.

Plavas dabas lieguma teritorija aiznem nelielas platibas.
Ir konstatéts dzelzszales Carex nigra un sares grisla Carex
panicea plavu komplekss Stiklu ciema ziemelu pierobe-
za. Sis plavas teritorija ir neliela, tacu tas saglabasanai ir
batiska nozime biologiskas daudzveidibas palielinasana,
jo Seit aug dabas lieguma reti sastopamas sugas — purva
dzeguzene Epipactis palustris, blusu grislis Carex pulicaris,
purva atalene Parnassia palustris. Kadreiz artas un sétas
plavas atrodas Ameles-Ugales cela dienvidu mala. Ta ka
te novérojama dabisko plavu indikatorsugu atgrieSanas
(bez tam plava konstatéta ari Latvijas Sarkanaja grama-

i T ey

dambi. From Vasenieki Mire flows out a stream; even a beaver has established

adamonit.
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ta ierakstita augu suga - sikais abolins Trifolium dubium),
plava ir ieklauta biologiski vértigo zalaju skaita. Degra-
déts aizsargajams biotops - zilganas molinijas plavas un
ipasi aizsargajama augu suga — odu gimnadénija Gym-
nadenia conopsea - ir saglabajusies Ukenes mezZniecibas
365. kvartala 17. nogabala. Plavu biotopi, kas ir nozimigi
kukainu sugam un kuros ir paredzama dabiskas vegetaci-
jas atjaunosanas, ir ari pie “Zvagulu” majam. Plavas un to
kontaktjoslas ievérojami palielina apkartnes biologisko
daudzveidibu, tapéc ir aktuala minéto plavu regulara
plausana.

Dabas lieguma ,Stiklu purvi” teritorija plust vairakas
mazas upites un strauti. Ta ka 3is Gdensteces nav lielas,
ddensaugu flora te nav bagata. Ka interesantaka ir ja-
min vilnainas lapstites Scapania undulata atradne strau-
ta Dizieres krasta.

Ka ipass biotops sinam kalpo laukakmeni. Lai gan Stiklu
apkartne neizcelas ar lielu laukakmenu daudzumu, Vase-
nieku purva apkartné ir konstatéta viena no Latvija retaka-
jam uz akmeniem augosajam stinu sugam - klints andreja
Andreaea rupestris, ka ari biezak izplatita sikvacelites sarme-
nite Racomitrium microcarpon. Biotops nav apdraudéts.

Dabas lieguma sastopami ari cilvéku darbibas veidoti bio-
topi - celi, to apmales, meza stigas un graviji. Reizém tiesi
sadi biotopi rada iespéju eksistét reti sastopamam sugam
ar pazeminatu konkurences spéju. Viena no tadam ir palu
staipeknitis Lycopodiella inundata, kas aug uz mazlietotiem
meza celiem. Celmala ir konstatéta pliksnu kekarpaparde
Botrychium multifidum, bet uz meza stigam aug retas siinu
sugas — zobaina bardaine Pogonatum dentatum un zobai-
na Tslaicite Ephemerum serratum. Zemienu grislim Carex
demissa vieniga atradne dabas lieguma teritorija ir gravi.
Sadu biotopu un sugu aizsardziba ir saméra sarezgita. Risi-
najums ir mérena saimnieciska darbiba.

Gandriz 45 % dabas lieguma teritorijas aiznem Eiropas Sa-
vienibas nozimes ipasi aizsargajami biotopi:
e neskartiaugstie purvi (Vasenieku purva, Stiklu Diz-
purva, Vanagpurva un Zvagulpurva lielaka dala);
e degradéti augstie purvi, kuros iespé&jama vai no-
ris dabiska atjaunosanas (dala Vasenieku purva
un Pumpuru purva);
parejas purvi un sliksnas;
purvaini mezi;
boreali mezi;
¢ melnalkSnu staignaji.
Pumpuru purva gravju sistéma ir saméra sekla, tapéc tur
purva biotopi saméra labi atjaunojas, bet Vasenieku pur-
va nepiecieSami ipasi apsaimniekosanas pasakumi - aiz-
sprostu bilve uz melioracijas gravjiem, kas ari tika pare-
dzéta dabas aizsardzibas plana un realizéta 2007. gada.
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Pakauglu grislis Carex lasiocarpa sastopams un nereti dominé
parejas purvos. Carex lasiocarpa often dominates in the
transition mires.

Pumpuru Mire and highly vital locality with Orobanche
pallidifiora near Zvagulu Mire and Stdrinezers Lake.
Cardamine flexuosa, similarly as Viola uliginosa occurs in
the wet forests and ecotone zones and are characteristic
elements of West Latvia flora. In the vicinity of Zvagulu
and Vanagu Mire several wet forest areas with especially
rich bryoflora were found and include such species as
Plagiothecium undulatum, Odontoschisma denudatum,
Geocalyx graveolens, Jungermannia leiantha, Riccardia
palmata, Scapania paludicola, Barbilophozia attenuata
and  Breidleria pratensis. To the north from Stikli
settlement on the bank of Veciere River, in the mixed
forest with oaks an especially protected bryophyte
species — Antitrichia curtipendula was recorded. This
species occurs in the vicinity of Starinezers Lake on
oak basis. Sadly, due to the beaver activities that have
caused rising of the water level, some of the oaks have
died.

In the nature reserve the key habitat forest types
have been distinguished. The forest management is
according to the requirement needed for species and
habitats protection.

Grasslands in the nature reserve cover small areas. The
grassland complex including Carex nigra and Carex panicea
is known in the northern, border of Stikli settlement. The
area of this meadow is small but its maintenance has an
essential role in increasing the biodiversity of the nature
reserve, as here such rare species as Epipactis palustris,
Carex pulicaris and Parnassia palustris are known. Previosly
plown and sown grasslands are located near Amele-Ugale
road. Here the return of the indicator species of the natural

Foto: U. Muzikants

grasslands is observed (also species of Red Data Book of
Latvia Trifolium dubium), the site is included in the List of
biologically valuable grasslands. Degraded protected
habitat — Molinia caerulea grassland and especially
protected plant species Gymnadenia conopsea — occurs
in the territory of Ukene Forestry. Grassland habitats that
are important for insect species and where the return of
the natural vegetation can be foreseen is near “Zvaguli”
house. Grasslands and their contact areas significantly
increase the biological diversity of the area. Therefore,
regular mowing of the grasslands is important.

As a special habitat for the bryophytes serve rubbles.
Although the vicinity of Stikli settlement is not
distinguished by the high presence of rubbles,
near Vasenieki Mire one of the most rare bryophyte
species of Latvia grows — Andreaea rupestris, as well as
Racomitrium microcarpon was found there. This habitat
is endangered.

In the territory of the nature reserve there are also human
made habitats - roads, road sides, forest firebreaks
and ditches. Sometimes in such habitats species with
low concurrence ability grow, like Lycopodiella inundata
that appears on forest roads that are rarely used. Near
the road, such species as Botrychium multifidum was
recorded but on forest firebreaks - rare bryophyte species
— Pogonatum dentatum and Ephemerum serratum. The
only locality of Carex demissa is known in the ditch.
Protection of such habitats is quite complicated. The
solution can be moderate management.

Almost 45% from the total area of Stikli Mires Nature
Reserve cover especially protected habitats of European
importance that include:

e Active raised bogs (the largest part of Vasenieki,

Stiklu Dizpurvs, Vanagu and Pumpuru Mires);

e Degraded raised bogs still capable of natural
regeneration (part of Vasenieki and Pumpuru
Mires);

Transition mires and quaking bogs;

Bog woodland;

Western taiga;

Fennoscandian deciduous swamp forests.

In Pumpuru Mire the drainage system is quite shallow.
Therefore, the habitats can more easily regenerate
but in Vasenieki Mire the ditches are deep and it was
necessary to carry there out the management action
that included building of dams on the drainage ditches.
This action was also planned in the Management Plan
that was elaborated in 2007.
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Dabas lieguma “Stiklu purvi” ezeri un to udensaugu flora

Uvis Susko

Daugavpils Universitate / e-pasts: uvis.susko@biology.lv

Diziere - viens no diseitrofajiem ezeriem Stiklu ezerainé. DiZiere Lake is one of
the dyseutrophic lakes in Stikli area.

Dabas lieguma “Stiklu purvi”ietilpst 8 no 16 Stiklu eze-
raines ezeriem, kas atrodas nomala adensskirtnes apvi-
di starp Rakupi ziemelos un Stendi dienvidos. Septini
no lieguma ezeriem - Maziere, DiZiere, Dzilene, Zutene,
Seklene, Velnezers un Lidaku ezers atrodas viena ezeru
virkné starp Stiklu Dizpurvu rietumos un Sémes un Va-
nagu purviem austrumos, savukart 5 km attalais Starin-
ezers atrodas uz austrumiem no $is ezeru virknes starp
Bérzu un Zvagulu purviem. Sie glacialas izcelsmes ezeri,
lidzigi Usmas ezeram, ir izveidojusies pirms 9000 lidz
10000 gadu sena Baltijas ledus ezera lica mala, atrodas
aptuveni 5 lidz 7,5 km (Starinezers 2 km) uz R - ZR no ta
senkrasta un ir 31 izzudusa ledusezera atliekas. To ezerdo-
bes, savukart, veidojusas galvenokart kastosa ledaja ar-
dosas darbibas rezultata (Leinerte 1988, Tidrikis 1998).

Visi ezeri pieder Baltijas jaras lielbaseinam un Irbes ba-
seinam. Zutenes, Dzilenes, DiZieres un Mazieres udeni
pa Vecieri, Rakupi un Lonasti plast uz ziemeliem, lidz
sasniedz Stendes lejteci un Irbi (8. pielik.). Paréjo 4 eze-
ru adeni pa vairakam pietekam - Stdrinezers pa Sémi,
Velnezers un Seklene pa Paeglu valku un Lidaku ezers
pa purvainu ieplaku - sakuma plast uz dienvidiem, sa-
sniedz Stendes vidusteci, vélak lejtecé, uznemot Lonas-
tes Gdenus, ietek Irbé. Ezeru vidéja Gdens limena abso-
lGtie augstumi atrodas robezas starp 31,4 m vjl. Mazierei
lidz 36,6 m vijl. Starinezeram. Péc tiesa sateces baseina
galvenajiem zemes lietojuma veidiem lielaka dala eze-
ru - Seklene, Zutene, Velnezers, Dzilene un Lidaku ezers
raksturojami ka mezezeri, kas atrodas Udensskirtnes
zona, respektivi, ir pirmie (Velnezeru daléji var uzskatit
ari par otro) ezeri densteces cela no Gdensskirtnes.
Lidz ar to pirmie ¢etri no tiem ir notekosi, bet Lidaku
ezers - ar stavosu udeni. Ari Starinezers raksturojams ka
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mezezers, tomér atskiras ar caurtekoso rezimu un ir tre-
Sais ezers Udensteces cela no udensskirtnes, respektivi,
atrodas udensskirtnes zonas tuvuma. Caurtekosie Dizie-
re un Maziere raksturojami ka mezmalu ezeri, jo ievéro-
jama to tiesa sateces baseinu dala jau ir apguta. Abi eze-
ri atrodas tiesa udensskirtnes zonas tuvuma - Diziere ir
treSais, bet Maziere - ceturtais ezers Gdensteces cela no
adensskirtnes.

Musdienas visi dabas lieguma ezeri raksturojami ka
sekli, t.i., neslanoti (nestratificéti) ezeri, kuros tdens sa-
silst un sajaucas vienmérigi lidz dibenam. Lieguma ir
parstavéti semidistrofa, distrofa un diseitrofa tipa eze-
ri. Semidistrofa tipa ezeri raksturo ilgstosu pareju starp
oligotrofo un distrofo ezera attistibas stadiju un veido-
jas oligotrofa ezera no arpuses ieplastot humusvielam
bagatiem udeniem, kas rodas laika gaita parpurvojoties
ezeru tuvakajai apkartnei. Viena no raksturigakajam 3o
ezeru iezimém ir relikta lobéliju-ezerenu kompleksa au-
gaja klatbatne, kas gadu tukstosu gaita ir saglabajusies
no ezera oligotrofas attistibas stadijas. Sie ezeri ir |oti
jutigi pret visada veida antropogéno ietekmi un tapéc
musdienas loti apdraudéti. Vél 20. gadsimta nogalé
$im ezeru tipam varéja pieskaitit 3 no lieguma ezeriem
- Sekleni, Velnezeru un Zuteni. Diemzél nelabvéligas
bebru darbibas dél 21. gadsimta pirmajos gados Sekle-
né un Velnezera ievérojami paaugstinajas udens lime-
nis, ka rezultata pilniba izzuda visas bagatigi parstavéta
lobéliju-ezerenu kompleksa augu sugas. Lidz ar to semi-
distrofa stadija abos ezeros ir izzudusi, un tie ir kluvusi
par distrofiem ezeriem. Ari Zutené lidziga iemesla dé|
vértigaka lobéliju-ezerenu kompleksa dala (Dortmana
lobélija) izzuda jau 20. gadsimta 80-to gadu vida, tomér
viena no kompleksa sugam - sipolinu donis ezera jopro-
jam ir sastopama, un tas lauj $o ezeru joprojam uzskatit
par semidistrofu.

Distrofa tipa ezeriem, kas parstav nakamo attistibas
stadiju péc semidistrofas fazes, raksturigi purvaini un
baribas vielam nabadzigi apstakli. Lobéliju-ezerenu
kompleksa sugas 3$ajos ezeros sen jau ka izzudusas, un
arl paréja adensaugu flora ir nabadziga. Ari distrofa
tipa ezeri masdienas ir apdraudéti, jo ir loti jutigi pret
antropogéno eitrofikaciju, ka ietekmé saméra isa laika
var parveidoties par diseitrofa tipa ezeriem. Distrofa
tipa ezerus lieguma parstav Starinezers un Lidaku ezers,
kam pédéjos gados sakara ar nelabvéligajam parmai-
nam pievienojusies ari Seklene un Velnezers.

Diseitrofie ezeri masu apstaklos ir noslédzosa ezeru
attistibas stadija, kas var rasties gan no semidistrofas,
gan distrofas, eitrofas vai ari no hipereitrofas ezeru at-
tistibas stadijas (Mdemets 1971, 1974, Leinerte 1988).
Sadu ezeru masdienas klist arvien vairak, jo nelabve-
ligas antropogénas ietekmes rezultata par tadiem klast
dala distrofo ezeru, savukart, pastiprinoties parpurvosa-
nas procesiem, par tadiem k|ist daudzi agrakie eitrofie



Lakes in Stikli Mires Nature Reserve and their macrophyte flora
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In total, 8 lakes are known in Stikli Mires Nature Reserve
comprising a half of the 16 lakes of Stikli Lakeland.
They are located in a remote watershed area between
Rakupe River in the north and Stende River in the south.
Seven lakes — Maziere, DizZiere, Dzilene, Zutene, Seklene,
Velnezers and Lidaku Lakes are located in a single lake
chain between Stikli Dizpurvs Mire in the west as well as
Séme Mire and Vanagu Mire in the east while the 5 km
distant Starinezers Lake is situated to the east from this
lake chain between Bérzu Mire and Zvagulu Mire. These
glacial lakes, similarly like Usma Lake, have risen 9000
- 10000 years ago at the edge of the ancient Baltic Ice
Lake bay and are situated 5 - 7.5 km (Sturinezers Lake 2
km) to the W — NW from its ancient coast and are relics
of this glacier lake. Their lake beds have formed as the
result of the destructive activity of the glacier (Leinerte
1988, Tidrikis 1998).

All lakes belong to the drainage area of the Baltic Sea
and to the catchment area of Irbe River, in particular.
Waters from Zutene, Dzilene, DiZiere and Maziere Lakes
are running along Veciere, Rakupe and Lonaste Rivers to
the north until they reach the middle stretch of Stende
River and after that flow into Irbe River (Annex 8). Water
from the other 4 lakes flows along several tributaries.
Starinezers Lake flows along Séme River, Velnezers and
Seklene Lake along Paeglu valks Rivulet and Lidaku Lake
along a swampy depression first to the south until they
reach the middle stretch of Stende River and having
absorbed waters of Lonaste River flow into Irbe River.
The average altitudes of mean water levels of lakes
are from 31.4 m a.s.l. for Maziere Lake to 36.6. m a.s.l.
for Starinezers Lake. According to the main land use
types represented in the direct catchment area of lakes,
majority of them — Seklene, Zutene, Velnezers, Dzilene
and Lidaku Lakes are forest lakes that are situated in the
watershed zone, i.e., they are the first lakes (Velnezers
Lake can partially be regarded as the second one) in
watercourse flow from the watershed. Therefore, first
four of them are down flowing lakes while Lidaku Lake
is a stagnant water body. Stlrinezers Lake is also a forest
lake, however, differs in its running-water regimen
and is the third consecutive lake in watercourse flow
from the watershed, i.e, it is located in the vicinity of
the watershed zone. The running-water Diziere and
Maziere Lakes are typical forest edge lakes because a
considerable part of their direct catchment area has
already been deforested. Diziere and Maziere Lakes
are located in a direct vicinity of the watershed zone -
Diziere Lake is the third and Maziere Lake is the fourth
lake in watercourse flow from the watershed.

At present, all lakes can be characterized as shallow, i.e.,
non-stratified lakes in which water equally gets warm
and mixed up to the depth. There are semidystrophic,
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phase between the oligotrophic and dystrophic
development stages of lakes and develop when waters
rich in humic substances flow into them from outside
as the result of gradual lake terrestrialisation. One of the
most characteristic features of these lakes is the presence
of the relict species from the Lobelia-Isoetes complex that
have survived in course of many thousand years from the
oligotrophic phase of lakes. These lakes are very sensitive
to all kinds of anthropogenic impact and therefore, are
greatly endangered. Up to the end of the 20th century,
altogether 3 lakes could be attributed to this type
-Seklene, Velnezers and Zutene Lakes. Unfortunately,
because of the uncontrolled beaver activities the water
level of Seklene and Velnezers Lakes has considerably
risen in first years of the 21st century and after that all
species from the richly represented Lobelia-Isoetes
complex have disappeared completely. Therefore, both
lakes from earlier semidystrophic lake stage have turned
into typical dystrophic lakes. In a similar way, the most
valuable part of the Lobelia-Isoetes complex found in
Lake Zutene (Lobelia dortmanna) also has disappeared in
the middle 1980-ies although one species of the complex
— Juncus bulbosus var. fluitans has survived in the lake
enabling us to regard this lake as still semidystrophic.

Dystrophic lakes that represent the next development
stage after the semidystrophic phase are characterized
by nutrient-poor conditions. Species of the Lobelia-
Isoetes complex have long ago disappeared and
macrophyte flora is poor. Dystrophic lakes are
also endangered because they are sensitive to the
anthropogenic eutrophication that can, in a short time,
transform them into the dyseutrophic stage. Dystrophic
lakes are represented by Sturinezers and Lidaku Lakes
as well as by Seklene and Velnezers Lakes.

Parejas purvi un slik$nas Sauraka vai plataka josla sastopamas gandriz pie
visiem Stiklu ezeraines ezeriem. Starinezers. Transition mires form a belt near
lakes in Stikli Nature Reserve. Stiirinezers Lake.

dystrophic and dyseutrophic lakes in the reserve.
Semidystrophic lakes represent a continuous transition
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ezeri. Lieguma ir 3 diseitrofi ezeri — Dzilene, Diziere un
Maziere. Pirmie divi, visticamak, par tadiem kluvusi an-
tropogénas ietekmes rezultata, izzidot semidistrofajai
stadijai, savukart Maziere kluvusi diseitrofa, acimredzot,
lidz ar antropogénas ietekmes mazinasanos, izejot no
hipereitrofas fazes.

Dabas lieguma ezeri ir parsvara nelieli, to platibas ir no
1 lidz 20 hektariem. Tikai trim ezeriem platiba ir lielaka
par 10 ha - Stdrinezeram 10,25 ha, Seklenei 13,44 ha un
Dizierei 19,72 ha. Lielakie sateces baseini ir caurtekosa-
jiem ezeriem, kas ir péc kartas tresie vai ceturtie adens-
teces cela no Gdensskirtnes: Dizierei — 8,37 km?, Mazie-
rei — 8,50 km? un Stdrinezeram 11,35 km?.

Visiem ezeriem sateces baseini ir mazapguati, un to liela-
ko dalu veido mezi (53 — 81%, Seklenei - 35%, Dzilenei
- 26%) vai purvi (22 - 62%, Lidaku ezeram - 7%). Lauk-
saimniecibas zemes vai citas atmezotas platibas |oti ne-
liela apjoma (3 - 8%) raksturigas tikai 5 ezeriem - Stdri-
nezeram, Mazierei, Dizierei, Dzilenei un Zutenei. Ezera
specifiska baseina veértiba, kas ir attieciba starp ezera
sateces baseina un ta Gdensvirsas platibu, raksturo sa-
teces baseina ietekmi uz ezeru. Vislielaka ietekme uz
ezeriem ir StUrinezera un Mazieres sateces baseiniem,
kuru specifiskas vértibas ir |oti augstas, attiecigi, 111 un
480. Paréjiem ezeriem - Seklenei, Zutenei, DizZierei, Dzi-
lenei un Velnezeram ta ir ievérojami mazaka un speciska
baseina vértibas ir robezas starp 17 un 26, bet Lidaku
ezeram - tikai 8.

Visi dabas lieguma ezeri kopuma vértéjami ka sekli vai
diezgan sekli. Pusei ezeru — Dzilenei, Zutenei, Velneze-
ram un Seklenei lielakie dzilumi nedaudz parsniedz 5 m
un ir robezas no 6,8 m Dzilenei lidz 8 m Seklenei. Paré-
jiem ezeriem tie ir mazaki par 5 m. Ezera Gdens apmaina
jeb Gdens apmainas atrums ir nosacits laiks, kura ezera
Gdens masas atjaunojas uz to Gdenu rékina, kas gada
laika pietek no ezera sateces baseina. Nosacita Gdens
apmaina ir otrs svarigakais ezeru raksturojosais raditajs
aiz dziluma (Leinerte 1988). NotekoSiem un beznote-
ces ezeriem, kas atrodas Gdensskirtnes zona, nosacitais
adens apmainas periods ir ilgaks neka arpus tas esosa-
jiem caurteko3ajiem ezeriem. Udens3kirtnes zona eso-
$ajiem lieguma ezeriem - Velnezeram, Lidaku ezeram,
Zutenei, Seklenei un Dzilenei nosacita dens apmaina
ir 0,4 - 0,7 gadi, respektivi, Gdens apmainas vidéji 183
- 254 dienas. Caurtekos$ajai Mazierei, Stlrinezeram un
Dizierei ta ir 0,016 — 0,17 gadi, respektivi, ilgst vidéji 6
lidz 63 dienas. Visatrak Gdens apmainas Mazieré — vidéji
6 dienas, bet visilgak Dzilené - vidéji 254 dienas.

Visi lieguma ezeri ir tipiski branadens ezeri, to Gdens
krasa ir tumsi brana, kas saskana ar klasisko Forela-Ules
skalu atbilst vistumsakajam 21. numura tonim. Vienigi
Starinezera Gdens krasa ir nedaudz gaiSaka un atbilst 20.
numura tonim. Sada Gdens krasa 1971. un 1974. gada
bija ari Seklenei un Dizierei. Pédéjo gadu desmitu laika
notikusi Gdens krasas satumsosanas $ajos ezeros norada
uz pastiprinato distrofikacijas ietekmi, ko nosaka lielais
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Sniegbalta adensroze Nymphaea candida vietam sastopama
Stiklu ezeraines ezeros. Nymphaea candida in places occurs in
the lakes of Stikli Mires Nature Reserve.

purvu patsvars to sateces baseina. Ezeru Gdens dzidri-
ba sakara ar tumso Udens krasu ir parsvara |oti maza un
lielakajai to dalai 2005. gada vasara bija 0,8 m, vienigi
Seklené sasniedzot 1,05 m. Pédéjo 30 gadu laika Sekle-
né novérojama pakapeniska Gdens dzidribas samazina-
$anasno 1,5m 1971. gada vasara lidz 1,05 m 2005. gada
vasara, un ari tas uzskatami liecina par distrofikacijas
procesa pastiprinasanos. Kopé&jais aizaugums ezeros ir
neliels un sastada no 9% Dzilenei lidz 26% Seklenei un
28% Velnezeram. Vienigi mazaja Lidaku ezera tas sasta-
da 45% no ezera platibas. Paréjo 4 ezeru - Stdrinezera,
Dizieres, Zutenes un Mazieres kopéjais aizaugums aiz-
nem 11 - 18% no to tdensvirsas platibas.

Batiskas adens limena izmainas 20. gadsimta nogalé
skara Zuteni, kur laika no 1983. lidz 1987. gadam bebru
darbibas rezultata ievérojami paaugstinajas tdens lime-
nis, kas vismaz jau kops 1994. gada tomeér ir atjaunojies
normala stavokli. Loti nelabvéligas izmainas ap 2001.
gadu skara Sekleni un Velnezeru, kad ari tajos bebru
darbibas rezultata ievérojami paaugstinajas tudens li-
menis, pilniba iznicinot visas Sajos ezeros sastopamas
lobéliju—ezerenu kompleksa augu sugas un vienlaicigi
parveidojot tos no semidistrofas uz distrofo attistibas
stadiju. Vislielaka antropogéna ietekme laika gaita ska-
rusi Mazieri, kuras krasta atrodas Stiklu ciems un laika
no 1853. lidz 1915. gadam darbojas stikla fabrika. Stiklu
ciems ietekmé ari Dizieri, kuras ZRZ krasta tas atrodas.
Dzileni 20. gadsimta gaita ietekméjusi lauksaimniecibas
zemju melioracija ap Stiklu ciemu. Sada veida ietekme
neliela veida skarusi ari Zuteni. Melioracijas gravja ie-
rikosana Velnezera D gala savukart veicinajusi atraku
Vanagu purva noteces Gdenu nonaksanu Velnezera un
Seklené.

Floristiskie pétijumi dabas lieguma ezeros veikti 1989.
un 1994. gada vasara (Susko 1988, 1994, 1996a, 1996b)
un atkartoti 2005. gada. Ezeros konstatétas kopuma 6
stinaugu un 32 (1994. gada - 36) vaskularo augu sugas
(10. pielik.). Ezeru litorala konstatétas 32 vaskularo augu
sugas parstav 23 gintis un 20 dzimtas (1994. gada 27
gintis un 23 dzimtas). Mieturalges ezeros nav atrastas,
acimredzot humusvielam parak bagatas vides dé|. Su-
gam visbagatakais ezers ir DizZiere, kur sastopamas 22



Dyseutrophic lakes are the final stage of lake development
in our conditions and can develop both from
semidystrophic, dystrophic, eutrophic or hipereutrophic
development stages (Mdemets 1971, 1974, Leinerte
1988). At present, number of such lakes is increasing due
to the negative anthropogenic impact. Some dystrophic
lakes gradually become dyseutrophic as well as many
eutrophic lakes turn into dyseutrophic due to the more
intense lake terrestrialization. There are 3 dyseutrophic
lakes in the nature reserve — Dzilene, Diziere and Maziere
Lakes. The first two have become dyseutrophic, most
likely because of the anthropogenic impact that has
discontinued in the semidystrophic stage while Maziere
Lake has become dyseutrophic evidently by the shift of
the hypereutrophic phase due to the gradual decrease of
the negative anthropogenic impact.

Lakes of the reserve are mostly rather small and their
areas comprise 1 - 20 ha. Only in 3 lakes the area is larger
than 10 ha - Starinezers Lake reaches 10.25 ha, Seklene
Lake 13.44 ha and Diziere Lake 19.72 ha. The running-
water lakes which are the third or the fourth ones in
watercourse way from the watershed possess the largest
catchment areas: DizZiere Lake — 8.37 km?, Maziere Lake -
8.50 km? and Starinezers Lake — 11.35 km?.

Catchment areas of all lakes are considerably intact and
are mostly covered by forests (53 — 81%, around Seklene
Lake - 35% and Dzilene Lake — 26%) or mires (22 — 62%,
around Lidaku Lake - 7%). Agricultural lands make up
a very small proportion (3 — 8%) and are only near 5
lakes (Sturinezers, Maziere, Diziere, Dzilene and Zutene
Lakes). Specific catchment area of the lake that is the
proportion between the entire lake catchment area and
its water area represents the influence of the catchment
area on the lake. The greatest influence on lakes has the
catchment areas of Stlrinezers and Maziere Lakes and
values of their specific catchment areas are very high -
111 and 480, respectively. Its influence on other lakes
- Seklene, Zutene, DizZiere, Dzilene and Velnezers Lake is
considerably smaller with the values from 17 to 26 and
8 for Lidaku Lake.

All lakes of the reserve are shallow or rather shallow.
The maximum depth of half of lakes -Dzilene, Zutene,
Velnezers and Seklene Lake just slightly exceeds 5 m and
is between 6.8 m in Dzilene Lake and 8.0 m in Seklene
Lake. The maximum depth of other lakes is less than 5 m.

The period of water turnover in lake is an estimated
time during which the whole water mass of the lake is
renewed on the account of water coming from the lake
catchment area in course of one year. The estimated
period of water turnover is the second most important
indicator behind the depth that characterizes a lake
(Leinerte 1988). Lakes with down flowing or stagnant
water regimen that are located in the watershed zone
have a longer period of water turnover than those
with running-water regimen located outside it. The
estimated period of water turnover for lakes located in
the watershed zone — Velnezers, Lidaku, Zutene, Seklene

and Dzilene Lake lasts from 0.40 to 0.70 years, i.e., the
complete water turnover takes, on average, 183 to 254
days. The period of water turnover for the running-water
Maziere, Stirinezers and Diziere Lake takes 0.016 to 0.17
years, i.e., on average 6 to 63 days. The shortest period
of water turnover is in Maziere Lake - on average 6 days,
the longest one in Dzilene Lake - on average 254 days.

All lakes of the reserve are typical brown water lakes with
dark brown water colour that, according to the classical
scale by Forel-Ule, corresponds to the darkest colour of
number 21. Only the water of Starinezers Lake is slightly
lighter and corresponds to the colour of number 20. Such
water colour in 1971 and 1974 was also in Seklene and
Diziere Lakes. The darkening of water colour that has
occurred in these lakes in course of last decades indicates
to the increased process of dystrophication determined
by a large proportion of mires in their catchment areas.
Owing to the dark water colour, the water transparency
(the Secchi depth) in lakes is mostly very small and in the
summer of 2005 constituted for the majority of them
just 0.8 m, except for Seklene Lake where it reached
1.05 m. Gradual decrease of water transparency can be
observed during the last 30 years in Seklene Lake — from
1.5 m in the summer of 1971 to 1.05 m in the summer of
2005 that also clearly indicates the increased process of
dystrophication. The total lake terrestrialization is small
and makes up from 9% in Dzilene Lake to 26% in Seklene
Lake and 28% in Velnezers Lake. Only in small Lidaku Lake
it makes up 45% of the water area. In the 4 other lakes —
Stdrinezers, Diziere, Zutene and Maziere Lakes it makes
up 11 - 18% of their water area.

Significant water level changes occurred at the end
of the 20th century in Zutene Lake when between
1983 and 1987 it considerably rose due to the beaver
activities. However, at least since 1994 the water level has
returned in its normal state. Negative changes around
2001 occurred in Seklene and Velnezers Lake when due
to the uncontrolled beaver activities the water level
considerably raised thus completely destroying all the
species of the Lobelia-Isoetes complex found in these
lakes as well as, at the same time, transforming the lakes
from the semidystrophic to the dystrophic development
stage. The most important anthropogenic impact in the
course of time affected Maziere Lake because the Stikli
Settlement is located at its bank as well as a glass factory
was active here from 1853 to 1915. The Stikli Settlement
affects also Diziere Lake at NW bank of which it is located.
During the 20th century Dzilene Lake has been affected
by the drainage of agricultural lands around the Stikli
Settlement. To some extent, such impact has affected
also Zutene Lake. Digging of the drainage ditch at the
southern end of Velnezers Lake has favoured faster
transportation of waters from the Vanagu Mire into
Velnezers and Seklene Lakes.

Floristic investigations in lakes of the reserve were made

in the summer of 1994 and repeated in the summer of
2005. Altogether, 6 bryophyte and 32 (36 in 1994) vascular
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(1994. gada - 23) vaskularo augu un 1 sGinaugu suga
- parasta avotstna Fontinalis antipyretica. Lielaka dala
ezeru ir sugam vidéji bagati — Dzilené, Sekleng, Velne-
zera un Zutené konstatétas 13 — 20 (1994. gada: 16 - 20)
vaskularo augu sugas un 1 - 2 siinaugu sugas (iznemot
Sekleni). Sugam nabadzigi ir distrofais Lidaku ezers un
Starinezers, ka ari antropogéni stipri ietekméta Mazie-
re, kur sastopamas 5 - 12 vaskularo augu sugas. Péti-
jumi veikti ari ezeru nokrastes sliksna, kur konstatétas
28 sunaugu sugas no 20 gintim un 14 dzimtam, ka ari
48 vaskularo augu sugas no 38 gintim un 26 dzimtam.
Sugam visbagatakas ir Starinezera nokrastes slik3na, kur
sastopamas 18 sGnaugu un 32 vaskularo augu sugas.
Bagata ta ari ir Dizierei un Lidaku ezeram, kur atrastas
3 - 5 stinaugu un 25 - 27 vaskularo augu sugas, vidéji
bagata Mazierei un Zutenei: 1 - 4 sinaugu un 20 - 21
vaskularo augu sugas, bet visnabadzigaka Dzilenei, Sek-
lenei un Velnezeram, kur konstatétas 2 — 3 sinaugu un
7 - 14 vaskularo augu sugas.

Dabas lieguma ezeros un to krastmalas parstavéti 3 Eiro-
pas Savienibas nozimes ipasi aizsargajamie biotopi:
e distrofi ezeri - Starinezera, Seklenég, Velnezera un
Lidaku ezera;
e parejas purvi un slik$nas - pie visiem ezeriem;
e oligotrofu lidz mezotrofu augu sabiedribas mi-
neralvielam nabadzigas tdenstilpés un to krast-
malas - Zutené, agrak ari Seklené un Velnezera.

Vienlaicigi ezeros sastopami ari 2 Latvijas 1pasi aizsarga-
jamo biotopu veidi - Distrofi ezeri (Starinezera, Sekleng,
Velnezera un Lidaku ezera) un Semidistrofi ezeri (Zute-
né, agrak ari Seklené un Velnezera).

Pirms bebru izraisitdas Gdens limena paaugstinasanas,
kas notika 21. gadsimta pirmajos gados, Seklene bija
viens no vértigakajiem lobéliju-ezerenu ezeriem Latvija,
kur bagatigi bija sastopamas vairakas retas un ipasi aiz-
sargajamas lobéliju-ezerenu kompleksa sugas — daudz-
stublaju pameldrs Eleocharis multicaulis, gludsporu eze-
rene Isoetes lacustris, sipolinu donis Juncus bulbosus var.
fluitans, vienzieda krastene Littorella uniflora un Dort-
mana lobélija Lobelia dortmanna (7. pielik.). Ari Velne-
zera neliela daudzuma toreiz bija sastopamas vairakas
i kompleksa sugas — daudzstublaju pameldrs, sipolinu
donis un Dortmana lobélija. Jaatzimé, ka Seklene un
Velnezers bija divas no trim Latvija zinamajam daudz-
stublaju pameldra atradném, lidz ar to muasdienas 3i
suga pie mums saglabajusies vairs tikai Klanezera. Lidz
pagajusa gadsimta 80-to gadu vidum Dortmana lobé-
lija bija sastopama ari Zutené, bet driz péc tam izzuda
lidzigas bebru darbibas izraisitas ezera Gdens limena
paaugstinasanas dél. Antropogénas darbibas rezultata
kop$ 1994. gada Dizieré izzudusi ari vieniga sipolinu
dona atradne.

Musdienas lieguma ezeru litorala sastopama vairs tikai
viena ipasi aizsargajama Gdensaugu suga no lobéliju-
ezerenu kompleksa - sipolinu donis Juncus bulbosus
var. fluitans (Zutené). Dzilenes slikSna sastopama Latvija
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diezgan reta slaida spilve Eriophorum gracile, bet Sekle-
nes un Velnezera krasta — neliela ipasi aizsargajama palu
staipeknisa Lycopodiella inundata populacija. Sta-
rinezera nokrastes slik$na konstatétas 2 ipasi aizsarga-
jamas stinaugu sugas - jomaina rikardija Riccardia cha-
maedryfolia un purva lapstite Scapania paludicola, ka ari
2 Latvija pareti sastopamas zalu purvu sugas — Blando-
va purvspalve Helodium blandowii un Kosona sirpjlape
Scorpidium cossonii.

Ezeru tipi

Distrofie ezeri ir ezeri, kam raksturiga humusvielu (dzelte-
nas lidz melnas krasas poliméri savienojumi, kas rodas no
atmirusiem organismiem) akumulacija (uzkrasana).

Diseitrofie ezeri ir ezeri, kam raksturiga biogéno elementu
(slapeklis, fosfors, dzelzs un silicijs dazadas to atrasanas for-
mas) un humusvielu akumulacija.

Semidistrofi (oligodistrofi) ezeri raksturo ilgstosu pareju
starp oligotrofo un distrofo ezera attistibas stadiju un vei-
dojas oligotrofa ezera no arpuses ieplastot humusvielam
bagatiem Udeniem, kas rodas laika gaita parpurvojoties
ezeru tuvakajai apkartnei.

FiE e H.l-!l- SRR o T y 'l} ¥
Duikstu grislis Carex limosa ir raksturiga suga ezeru krastu
parejas purvos un slik$nas. Carex limosa is characteristic plant
species in transition mires.
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plant species were found in lakes (Annex 10). Diziere
Lake is the richest in species with altogether 22 (23 in
1994) vascular plant species and 1 bryophyte species —
Fontinalis antipyretica. The majority of lakes are medium
rich in species with 13 - 20 vascular plant species (16 —
20 species in 1994) and 1 - 2 bryophyte species (except
for Seklene Lake) found in Dzilene, Seklene, Velnezers
and Zutene Lakes. Dystrophic Lidaku and Starinezers
Lakes as well as the human influenced Maziere Lake are
poor in species and are represented by 5 — 12 of them.
Investigations were carried out also in the shoreline
quagmires of the lakes where altogether 28 bryophyte
species from 20 genera and 14 families as well as 48
vascular plant species from 38 genera and 26 families
were recorded. The richest in species is the shoreline
quagmire at Stdrinezers Lake where 18 bryophyte and
32 vascular plant species were found. It is also rich at
Diziere and Lidaku Lake where 3 - 5 bryophyte and 25
— 27 vascular plant species were found, medium rich at
Maziere and Zutene Lakes with 1 — 4 bryophyte and 20
- 21 vascular plant species and the poorest at Dzilene,
Seklene and Velnezers Lakes with 2 - 3 bryophyte and
7 — 14 vascular plant species.

Three protected habitat types of European importance
were found in lakes and at their shores - ,Natural
dystrophic lakes and ponds” (Starinezers, Seklene,
Velnezers and Lidaku Lakes), ,Transition mires and
quaking bogs” (occur at all lakes) and ,Oligotrophic to
mesotrophic standing waters with vegetation of the
Littorelletea and/or Isoéto-Nanojuncetea” (Zutene Lake,
earlier also in Seklene and Velnezers Lakes). At the same
time, also 2 habitat types of Latvian importance occurin
lakes —,Dystrophic lakes” (Starinezers, Seklene, Velnezers
and Lidaku Lakes) and ,Semidystrophic lakes” (Zutene
Lake, earlier also in Seklene and Velnezers Lake).

Before the rise of the water level caused by the beaver
activities that occurred at the very beginning of the 21st
century, Seklene Lake was one of the most valuable
Lobelia-Isoetes lakes in Latvia where several rare and
especially protected species of the Lobelia-Isoetes
complex — Eleocharis multicaulis, Isoetes lacustris, Juncus
bulbosus var. fluitans, Littorella uniflora and Lobelia
dortmanna were growing abundantly (Annex 7). Several
species of this complex - Eleocharis multicaulis, Juncus
bulbosus var. fluitans and Lobelia dortmanna were found
atthattimealsoinVelnezers Lake. Itis worth mentioning
that Seklene and Velnezers Lake represented two
from altogether 3 localities of Eleocharis multicaulis
known in Latvia and today just a single locality of this
species has preserved. Up to the middle of 1980-ties
Lobelia dortmanna was found also in Zutene Lake but
disappeared in a similar way because of the rise of water
level caused by uncontrolled beaver activities. Due to
the negative anthropogenic impact since 1994 also the
only one locality of Juncus bulbosus var. fluitans is extinct
in Diziere Lake.

At present, only 1 especially protected macrophyte
species of the Lobelia-Isoetes complex is known in the
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littoral of lakes - Juncus bulbosus var. fluitans (Zutene
Lake). The rare mire species Eriophorum gracile grows
in the in the shoreline quagmire of Dzilene Lake
while a small population of the especially protected
Lycopodiella inundata has preserved at the shore of
Seklene and Velnezers Lake. Two especially protected
bryophyte species - Riccardia chamaedryfolia and
Scapania paludicola as well as 2 other rare mire species
- Helodium blandowii and Scorpidium cossonii were
recorded in the shoreline quagmire of Sturinezers Lake.

Lycopodiella inundata grows on a forest road.

Lake types

Dystrophic lakes are lakes characterized by the accumula-
tion of humic substances.

Dyseutrophic lakes are lakes characterized by the accumu-
lation of both biogenic and humic substances.

Semidystrophic (oligodystrophic) lakes represent a con-
tinuous transition phase between the oligotrophic and
dystrophic development stages of lakes and develop when
waters rich in humic substances flow into them from outsi-
de as a result of gradual terrestrialisation up of lake shores
and their vicinity.
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Bezmugurkaulnieki dabas lieguma “Stiklu purvi”

Voldemars Spungis Latvijas Universitate / e-pasts: voldemars.spungis@lu.lv

Atseviski dati par bezmugurkaulnieku sugam dabas lie-
guma “Stiklu purvi” atrodami publikacijas. Latvijas Sar-
kanaja gramata (LSG) (Spuris 1998) nav tiesi noradits, ka
dati iegtti dabas lieguma ,Stiklu purvi’, bet karté ir atzi-
méts, pieméram, liela dizkoksngrauza Ergates faber atrad-
ne. 2001.-2003. gados konstatéti vitolu slaidkoksngrauzis
Necydalis major, zalais vitolgrauzis Aromia moschata, apSu
raibenis Limenitis populi, garsas samtenis Lopinga achine
un krastu medniekzirneklis Dolomedes plantarius.

Meza siksamtenis Coenonympha hero apdzivo galvenokart mitras plavas. Sadu
plavu aizaugsana ar krimiem apdraud sugas pastavésanu. Coenonympha
hero inhabits mostly wet meadows. An overgrown of such meadows threatens
species existence.

Teritorija ir liela un ietver visai at3kirigus biotopus. Kopu-
ma teritorijas lielakaja dala ir Latvijai tipiska 30 biotopu
fauna. Atseviskas vietas sugu daudzveidiba ir augstaka.
Biotopu biologisko vértibu raksturo indikatori: atklatam
ainavam - taurini; meziem - saproksilofagi; purviem —
lakstaugu un virsaugsnes fauna; Gdeniem —
spares (9. pielik. 183. Ipp., 11. pielik.).

Dabas lieguma mezos atmirusas
koksnes apdzivotaju daudzveidiba
ir saméra zema, kaut gan Seit ir liels
mezu Ipatsvars. Lielas skujkoku audzu
platibas un relativi jauni mezi paslaik
ir saméra nepieméroti reto sugu pa-
stavésanai. Vecu lapkoku ipatsvars ir
neliels. Tomér jaatzimé, ka dabas lie-
guma ir stabila liela asmala Peltis gros-
sa populacija. Konstatéts loti retais
sprakskis Adelocera fasciata, ka ari citi
dabisko mezu indikatori. Lielaka sa-
proksilofagu daudzveidiba konstatéta
mezos gar Gdenstecém un ezeriem.
Tpasi augsta ta ir ap bebrainém pie
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Spilblakts Phymata crassipes ir plésiga un medi galvenokart, sézot ziedos. Par upuri

tumu krastu, kur ir vecas priedes, egles, daudz kritalu,
ari dazi resni kadiki. Te ir stabila liela asmala populacija.
Uz teritorijas robeZas konstatéts viens ozols ar lapkoku
praulgrauzi Osmoderma eremita, tacu populacija ir vaja.
Lapkoku un jauktos meZos atrasts retais divzobu varp-
stingliemezis Clausilia bidentata. Priezu meZos gar Zva-
gulpurva dienvidaustrumu malu konstatéta vaja skudru
lauvas Myrmeleon formicarius populacija. Mezos vietam
pie ezeriem un gar upitém ir sastopama spoza skudra
Lasius fuliginosus.

Kopuma dabas lieguma mezos ir maz vietu ar sapro-
ksilofagiem piemérotiem biotopiem un to platibas ir
ierobezotas. Visa teritorija ir bijusi un vietam turpinas
saimnieciska darbiba. Dominé&josie priezu mezi ir maz
pieméroti ipasi aizsargajamam sugam. Kopuma sapro-
ksilofagu populacijas ir vajas.

Plavas dabas lieguma lielakas platibas ir tikai Stiklu cie-
mata apkartné, kur tas tiek apsaimniekotas, citur — ne-
lielas. Taurinu izvietojums teritorija ir nevienmérigs. Tie
lielaka skaita sastopami vietas, kur mezi mijas ar klaju-
miem, gar meza un purva malam. Meza masivu un purvu
vidiené taurinu ir maz. Tomér taurinu sugu daudzveidi-
ba ir saméra augsta — 37 sugas (9. pielik.). Sugam baga-
takas vietas ir galéjas rietumu dalas mezi, meza stiga no
Stikliem lidz Velnezeram un Seklenei, ka ari gar Zvagul-
purva ziemelrietumu malu. Seit liela skaita konstatétas
divas Eiropa aizsargajamas sugas — garsas samtenis Lo-
pinga achine un meza siksamtenis Coenonympha hero.
Garsas samtenis apdzivo lapkoku mezus vai skujkoku
mezu malas ar lapu kokiem. MeZza siksamtenis apdzivo
slapjas plavas, biezi vien mit uz kiidrainas augsnes. Tatad
abam $im sugam ir pieméroti biotopi. Stiklu purvos un
to apkartné saméra liela skaita konstatéts purva dzelte-
nis Colias palaeno, kas ir purva glacialrelikts. Purvos ir
liels skaits ari divu zileniSu sugu - Plebeius idas un P.
agrus, kas ir raksturigi tiesi purviem.

strauta, kas iztek no Vasenieku purva. var klat ari pravi kukaini. Phymata crassipes is predatory and hunts mostly sitting on
Labaka vieta ir gar Zutenes ezera rie- flowers. The prey insects can be large in size.
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Invertebrates in Stikli Mires Nature Reserve

Voldemars Spungis

University of Latvia / e-mail: voldemars.spungis@lu.lv

Garsas samtenis Lopinga achine sastopams mitros lapkoku
mezos. Taurini dodas baroties un paroties uz mezmalam un
meza stigam. Lopinga achine inhabits wet deciduous forests.
The butterflies fly to feed and mate to the edge of forest and
forest tracks.

Fragmentary data on invertebrate species of Stikli Mires
Nature Reserve can be found in a number of publications.
In the Red Data Book of Latvia (Spuris 1998) indirectly
(marked in the map) has mentioned that the longhorn
beetle Ergates faber has been found in the area. Between
2001 and 2003 the longhorn beetles Necydalis major
and Aromia moschata, Poplar Admiral Limenitis populi,
Woodland Brown Lopinga achine and spider Dolomedes
plantarius were recorded in the territory.

The territory of Stikli Mires Nature Reserve includes
different habitats. In general, the characteristic fauna for
particular habitats was recorded in the majority of the
territory. Species diversity was higher only in separate
sites. Biological value of habitats was characterised
by the use of indicator species: butterflies that could
indicate to the value of open habitats; saproxylic species
to forest habitats, grass dwelling and epigeic fauna
to raised bog habitats; dragonflies to aquatic habitats
(Annex 9, page 183, and Annex 11).

The species diversity of saproxylic invertebrates was
rather low in the territory, regardless that the proportion
of forests is large. Large areas of coniferous forests and
relatively young forests are not favourable for rare
and protected species. The proportion of old forests is
insignificant. Nevertheless, it should be mentioned that
stable population of bark-gnawing beetle Peltis grossa
was present there. Very rare click beetle Adelocera
fasciata was found together with other natural forest
habitats indicator species. Higher diversity of saproxylic
species was found in forests along lakes and small
streams. The diversity was the highest along the beaver
habitat near the stream running out from Vasenieki
Mire. The most valuable site for forest invertebrates is
situated along the western coast of Zutene Lake where
old pines, spruces and junipers grow and large amount

Foto: V. Spungis

of dead wood is found. The stable population of bark-
gnawing beetle was discovered there. Single oak with
Hermit Beetle Osmoderma eremita was recorded on
the boarder of the protected territory. Population is
weak. Door snail Clausilia bidentata inhabits some
deciduous and mixed forests. Weak population of ant
lion Myrmeleon formicarius was found in pine forests
along the south-eastern coast of Zvagulu Mire. Ant
Lasius fuliginosus can occus sporadically in forests along
small streams and lakes.

In the past forest management activities covered nearly
the whole territory and still continue in separate places.
Dominating pine forests are not appropriate habitats
for particularly protected species. There are few places
favourable for saproxylic invertebrates and the area
of these sites is limited. In general, populations of
saproxylic invertebrates can be characterised as weak.

Larger meadows are situated near Stikli settlement
where they are managed, in other places - fragmentary
and small in area. Distribution of butterflies is patchy
in the territory. The butterflies were found in larger
numbers in sites where forests have clearings, along
forest and bog edges. Butterflies were scarce in the
middle of forests and in raised bogs. However, butterfly
species diversity was comparatively high in the territory
— 37 species (Annex 9). The richest places are forests in
the most western part of the nature reserve, forest road
from Stikli settlement to Velnezers and Seklene Lakes
and along the north-western coast of Zvaguli Mire. Two
protected in Europe species - Woodland Brown Lopinga
achine and Scarce Heath Coenonympha hero were
recorded there and populations were rich in individuals.
Woodland Brown inhabits deciduous forests and mixed
forest edges with deciduous trees. Scarce Heath inhabits
wet meadows, often on turf soils. Both species have
favourable habitats in the territory. Moorland Clouded
Yellow Colias palaeno who is bog specialist and post-
glacial relic species was found in the Stikli Mires in large
numbers. Two characteristic bog butterfly species — Idas
Blue Plebeius idas un Silver-studded Blue P. argus was
observed in large numbers in the bogs as well.

The fauna of grass-dwarf shrub dwelling fauna in
a typical raised bog habitat of Vasenieki Mire was
scanty. Opposite to the other bogs in Latvia dance flies
Empididae and crane flies Limoniidae were dominant.
Population density of other flies was low. The number
of leafhoppers Cicadodea was rather high. The density
of spiders corresponded to the average in Latvian
raised bogs. The species composition was negatively
influenced by the drainage. Locust Mecostethus grossus
was found in some places of Stikli Dizpurvs Mire with
the elements of transition fen.

Epigeic fauna was investigated in the part of Vasenieki
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Tipiska augstaja Vasenieku purva lakstaugu-sikkrdmu
bezmugurkaulnieku fauna ir nabadziga. Atskiriba no ci-
tiem Latvijas purviem Seit dominé dejotajmusas
Empididae un trauslkajodi Limoniidae. Citu divsparnu
dzimtu populacijas blivums ir zems. Saméra daudz ci-
kazu Cicadodea. Zirneklu blivums ir atbilstoss purviem.
Sugu sastavu negativi ietekmé purvu melioracija. Stiklu
Dizpurva vietas ar parejas purvu fragmentiem konstatéts
raksturigais purvu sisenis Mecostethus grossus.

Virsaugsnes fauna ir pétita melioracijas ietekméta Va-
senieku purva dala. Seit ta ir daudzveidigaka ka tipiska
augstaja purva (11. pielik.). Lai gan pétijumu vieta ir me-
lioracijas ietekméta, tomér ir saglabajusas purvam rak-
sturigas sugas. Purva specialistu - skrejvabolu Agonum
ericeti, Pterostichus rhaeticus un Carabus nitens blivums
ir zems. Purvam raksturigo issparnu Staphylinidae un
spraksku Elateridae populacijas ari ir vajas. Toties para-
das skrejvaboles, kuru blivums neskartos purvos ir zems,
pieméram, péc izméra liela skrejvabole Carabus arvensis.
Konstatétas sugas, kas apdzivo udenstilpju krastus un
purva nav sastopamas, pieméram, skrejvaboles Dischirius
globosus un Elaphrus sp., |écéjblaktis Saldidae. Minétajam
sugam nepieciesami kailas ktdras laukumi. To varétu iz-
skaidrot ne tikai ar melioracijas ietekmi, bet ari ar purva
lamu klatbatni. Skudru sugu daudzveidiba un populaci-
jas blivums ir nedaudz zemaks ka tipiska augstaja purva.
Zirnek|u blivums ir atbilsto$s augstajam purvam.

Dabas lieguma ir liels Gdens biotopu ipatsvars, tomér
sparu sugu skaits ir vidéjs — 18 sugas (9. pielik.). Sparu
sugu sastavs ir tipisks purva ezeriem un ir lidzigs visos
apsekotajos ezeros. Lielaka sparu daudzveidiba kon-
statéta pie strauta, kas iztek no Vasenieku purva. Tur
atrastas upém raksturigas sugas. Ipasi jaatzimé Latvija
retas strautspares Cordulegaster boltoni atradums. Pur-
va lamas ir sugam nabadzigas. Dominé biezi sastopama
spare Libellula quadrimaculata. Teritorijas Gdenstilpés ir

Foto: U. Muzikants

saméra nabadziga Gdensvabolu un gliemju daudzvei-
diba. Velnezers un Seklene ir raksturigi ar ipasu augstu
trisulodu Chironomidae skaitu, kas netika novérots citos
dabas lieguma ezeros. Dzilenes ezera konstatéts suklis
Spongilla lacustris.

Kopuma dabas lieguma konstatéts maz ipasi aizsargaja-
mo un reto sugu (13. pielik.), nemot véra teritorijas lielo
platibu. Tas izskaidrojams ar saméra viendabigajiem
plasajiem purvu biotopiem, nelielu lapkoku Tpatsvaru,
iepriek$&jo mezu apsaimniekosanu. Konstatéto biezak
sastopamo sugu aizsardzibas statuss un populacijas sta-
voklis vértéjams ka vidéji labvéligs, tomér retajam sugam
piemérotu biotopu un mikrobiotopu ir saméra maz.
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Sauszemes gliemezu fauna dabas lieguma “Stiklu purvi” mezos

Digna Pilate

Daugavpils Universitate / e-pasts: digna.pilate@biology.lv

Dabas lieguma“Stiklu purvi” meZos ir konstatéti 23 saus-
zemes sugu gliemeZi no 12 dzimtam, kas ir 27% no Latvija
zinamo sauszemes gliemezu sugu skaita (12. pielik.). Saus-
zemes gliemezu fauna sugu skaita zina dabas lieguma
ir raksturojama ka vidéji bagata. Lielaka dala no liegu-
ma teritorija atrastajiem gliemeziem, pieméram, brina
svitrspolite Nesovitrea hammonis un mazais punktglie-
mezis Punctum pygmaeum ir parasti un biezi sastopami
visa Latvija. Tomér divu sugu gliemezi — lodveida stikl-
gliemezis Vitrina pellucida un krokainais varpstinglieme-
zis Macrogastra plicatula Latvija citas vietas mezos tiek
atrasti biezi, bet dabas lieguma - salidzinosi reti.

Latvija ipasi aizsargajama ir 21 sauszemes gliemezu
suga. Stiklu purvos atrasti divu aizsargajamu sugu glie-
mezi — margainais varpstingliemezis Clausilia dubia un
asribu varpstingliemezis Clausilia cruciata, kuram izvei-
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dojams mikroliegums. Abas Tpasi aizsargajamas sugas ir
ierakstitas Latvijas Sarkanaja gramata. Varpstingliemezi
ir art dabisko mezu biotopu indikatorsugas.

Margainais varpstingliemezis Clausilia dubia Latvija sa-
stopams visa teritorija, tacu reti. Sis sugas gliemezi bie-
zak un lielaka skaita ir sastopami lapu koku meZos neka
skujkoku mezos, kadu dabas lieguma ir parsvars. Nav
konstatéts priezu meZos un koptas eglu kultdras. Dzivo
zemsega, zem tradosu koku un celmu mizas, kritalam
un akmeniem. Mitra laika uzturas uz koku stumbriem.
Dabas lieguma teritorija no apsekotajiem meza noga-
baliem suga atrasta eglu meza uz apses stumbriem un
tas sastopamiba te raksturojama ka reta.

Asribu varpstingliemezis Clausilia cruciata Latvija sa-
stopams visa teritorija, tacu reti. Sis varpstingliemezis
biezak un lielaka skaita sastopams Zieme|vidzemé. Nav




Mire that was influenced by drainage. The fauna was
more diverse than in typical raised bogs (Annex 11).
Although investigation site was affected by drainage,
the characteristic bog species have remained. The
density of bog specialists - ground beetles Agonum
ericeti, Pterostichus rhaeticus and Carabus nitens was low.
The populations of characteristic species for raised bogs
- rove beetles Staphylinidae and click beetles Elateridae
also were weak. Some ground beetles usually having
low population density in natural bogs appeared, for
instance, large in size ground beetle Carabus arvensis.
Beetle species inhabiting coasts of water bodies
and usually absent in raised bogs also were found,
for example, ground beetles Dischirius globosus and
Elaphrus sp., shore bugs Saldidae. Bare peat patches are
needed for these species. The presence of these species
could be explained both by drainage and presence

Purvspares Leucorrhinia sp.

ir drauds visiem lidojosajiem
kukainiem, tacu nosézoties uz
rasenes lipigajam lapam var
klat ari par upuri. The Darter
Leucorrhinia sp. is a threat

to all flying insects but can
become a victim if it lands on
the sundews sticky leaves.

of bog pools. The number of species and population
density of ants was insignificantly lower than in the
typical raised bogs. The density of spiders corresponded
to that in raised bogs of Latvia.

The proportion of water bodies is high in the protected
territory. However, the number of dragonfly species
was moderate — 18 species (Annex 9). The species
composition of dragonflies was typical for bog lakes
and was similar in all investigated lakes. Bog pools
were species poor. Four-spotted Libellula Libellula
quadrimaculata dominated. The highest species
diversity of dragonflies was found near the small stream
running from Vasenieki Mire. Species characteristic for
streams also was found there. Rare dragonfly species
Golden-ringed Dragonfly Cordulegaster boltoni should
be mentioned particularly. The diversity of water beetles
and aquatic snails was low. Velnezers and Seklene Lakes
were characterised by extremely high population’s
density of non-biting midges Chironomidae. These flies
were not observed near the other lakes. Freshwater
sponge Spongilla lacustris was found in the Dzilene
Lake.

Rather small number of rare and particularly protected
species was found (Annex 13), taking into consideration
the large area of the territory. That can be explained by
rather homogenous habitats, small proportion of deciduous
trees and by previous forest management. Conservation
and population status of the protected species can be
evaluated as moderate. There is deficiency of favourable
habitats for rare and protected species.
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Terrestrial snail fauna in the forests of Stikli Mires Nature Reserve

Digna Pilate

University of Daugavpils / e-pasts: digna.pilate@biology.lv

Fauna of terrestrial molluscs in Stikli Mires Nature Reserve
is rather abundant. In total, 23 species (representing 10
families) or 27% of all terrestrial mollusc species occurring
in Latvia have been recorded (Annex 12).

Most of mollusc species found in the nature reserve
are common and abundant species in Latvia, for
example, Nesovitrea hammonis and Punctum pygmaeum.
Nevertheless two species- Vitrina pellucid and Macrogastra
plicatula which are common for forests in Latvia, in Stikli
Mires Nature Reserve are relatively rare.

In Latvia 21 terrestrial mollusc species are protected. Two
of them occur in Stikli Mires Nature Reserve: Clausilia
dubia and Clausilia cruciata. Both species are also Red
List species and indicator species of forest key habitats.
The snail Clausilia dubia occurs all over Latvia but in

Stikli Mires Nature Reserve, is rare. It is more abundant
in deciduous forests rather than in coniferous forests.
Clausilia dubia also avoids pine forests and well-
managed, planted spruce forests. It dwells in the litter,
beneath the bark of decaying trees and tree stumps,
beneath the wind fallen trees and stones. During the
humid weather it occurs on deciduous tree stems. In
Stikli Mires Nature Reserve it was found on aspen tree
stems in a spruce forest.

The snail Clausilia cruciata is occurs all over Latvia but
is rare in the country, including also Stikli Mires Nature
Reserve. This species is more abundant in North Vidzeme
in comparison with the other regions of Latvia. Pine
forests and planted spruce forests lack this species.
It dwells in the litter, beneath the bark of decaying
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Putni dabas lieguma “Stiklu purvi”

Latvijas Universitate, Zoologijas muzejs / e-pasts: buteo@lanet.lv

atrasts priezu mezos un staditos eglu mezos. Dzivo
zemsega, zem tradosu koku un celmu mizas, kritalam
un akmeniem. Mitra laika uzturas uz koku stumbriem.
Ta sastopamiba Stiklu dabas lieguma raksturojama ka
reta. Teritorija ir atrasta ari Latvija |oti reta suga — mitraju
pumpurgliemezis Vertigo lillieborgi. Suga dzivo meln-

Aivars Petrins

alk$nu meza pie Vecieres upites. Suga ir izteikti stenoto-
piska — tas nozimé, ka mitraju pumpurgliemezis ir sasto-
pams tikai specifiska vidé, pieméram, atklatos piejaras
mitrajos un zemajos purvo ar gandriz nemainigiem ap-
kartéjas vides apstakliem.

Foto: A. Petrin3

Apodzins Glaucidium passerinum - mazakais
no Latvijas puacveidigajiem putniem, apdzivo
Stiklu dabas lieguma mezus. Glaucidium
passerinum is the smallest from Latvian owls,
lives in the forests of Stikli Mires Nature

Reserve.

Teritorija un tas apkartne
ornitologiskas  izpétes
nolikos apmekléta atse-
visku ekspediciju veida
dazadu izpétes projektu
ietvaros pagajusa gad-
simta beigas, ka ari madsu
gadsimta sakuma. Par 3is
vietas ornitofaunas izpé-
tes sakuma laiku jauz-
skata pagajusa gadsimta
astondesmitie gadi, kad
uzsakts darbs pie pirma
Latvijas ligzdojoSo put-
nu atlanta (Priednieks
u.c. 1989) un tam seko-
josa Eiropas ligzdojoso
putnu atlanta

Latvijas purvu izpé-
tes projekta ietvaros
1995./96. gados dabas
lieguma un ta robezu tu-
vuma veikti dienas plési-
go putnu novérojumi un
melno starku ligzdu kon-
trole (Pakalne et al 1996).
EMERALD projekta (2001
-2003) ornitofauna inventarizéta 2001. - 2003. gada (V.
Liepas, V.Vintula nepublicéti dati) (Anon. 2004).

No 2003. gada Vasenieku purva tika veikta purva putnu
uzskaite valsts monitoringa programma (Aunins 2006).
Izmantoti ari otra Latvijas ligzdojoso putnu atlanta
(2001-2004) materiali (LOB, nepublicéti materiali) un
atseviskas publikacijas (Petrins u.c. 1986).
Inventarizéjot teritorijas putnus 2005. gada, netika iz-
virzits uzdevums noskaidrot dabas lieguma ornitofau-
nas sastavu, bet gan apmeklét vietas, par kuram lidz
sim datu bija vismazak, kas palidzétu pareizaka zonéju-
ma izveido3anai teritorijas individualajos aizsardzibas
un apsaimniekosanas noteikumos.

Teritorija ar ¢etram sugam — medni, dzelteno tartinu,
purva tilbiti un biksaino apogu kvalificéta ka Eiropas
Savienibas putniem nozimiga vieta (PNV) (Racinskis
2004). Dabas lieguma un ta tuvakaja, robezojosaja zona
konstatétas 28 Latvijas un Eiropas ipasi aizsargajamas
putnu sugas (14. pielik.).

Teritorijas mezos konstatétas 16 Eiropas un Latvijas
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ipasi aizsargajamas putnu sugas, iespéjamas vél vaira-
kas. Meziem nav raksturiga liela dazadiba. Bez skujkoku
un jauktiem mezu nogabaliem, kas ir liela parsvara, maz
ir lapu koku audzes. Visvairak parstavéti mitrie un slapjie
meZa augsanas apstaklu tipi. Mezaudzu mitruma pa-
kapes dazadas - no dumbraja lidz vérim un no purvaja
lidz lanam ar sila fragmentiem. Raksturigs mozaikveida
audzu izvietojums. Paaugstinats sugu skaits un blivums
vérojams purvu — mezu robezjosla, kas daudzviet ir iz-
liekta veida (li¢i un pussalas). Atseviskos dabas liegu-
ma rajonos sastopami vidéja vecuma un veci ozoli, kas
vietam nogabalos veido visai butisku meza sastavdalu.
Konstatétas tadas ipasi aizsargajamas sugas ka melnais
starkis Ciconia nigra, zivju érglis Pandion haliaeetus, Kikis
Pernis apivorus, jaras érglis Haliaeetus albicilla, ¢tsku ér-
glis Circaetus gallicus, mednis Tetrao urogallus, meZirbe
Bonasa bonasia, melna dzilna Dryocopus martius, peléka
dzilna Picus canus, trispirkstu dzenis Picoides tridactylus,
meza balodis Columba oenas, apodzin$ Glaucidium
passerinum, bikSainais apogs Aegolius funereus, vakarlé-
pis Caprimulgus europaeus, sila cirulis Lullula arborea un
mazais muskeérajs Ficedula parva.

Teritorijas ievérojamu dalu veido purvi. Tajos konstaté-
to putnu sugu sastavs un skaits liecina, ka katrs no tiem
ir savdabigs. Vairums purvu vértéjami ka maz ietekméti.
Novérotas 7 Eiropas un Latvijas Ipasi aizsargajamas put-
nu sugas. Ka sugu daudzveidibu ierobezojoss faktors
jauzskata katra purva salidzinosi neliela platiba, daZos
- ezerinu un lamu trikums vai neliels skaits, ka ari atse-
viskas zonas parlieku blivs aizaugums ar priedi, kas radies

Liela ¢akste Lanius excubitor ir tipiska purvu apdzivotaja,
ligzdo mazu purva priedisu zaros. Lanius excubitor is typical
species of mires, nests on the branches of small bog pines.

Foto: J. Kuze




trees and tree stumps, beneath the wind fallen trees
and stones. During the humid weather it occurs on
deciduous tree stems. In Stikli Mires Nature Reserve it is
found on aspen tree stems in spruce forest.

The snail Vertigo lillieborgi - very rare species in Latvia is

Aivars Petrins

known also in Stikli Mires Nature Reserve. It appears in
swamp forests with Black alder Alnus glutinosa at Veciere
brook. This species is very stenotopic which needs much
closed plant communities that are in coastal wetlands
including fens.

Birds in Stikli Mires Nature Reserve

University of Latvia, Museum of Zoology / e-mail: buteo@lanet.lv

A number of bird studies were carried in the territory
and its surroundings in the frame of various projects in
the 1980-ties and 1990-ties as well as in the 20™ cen-
tury. In the beginning of 1980-ties ornithological stu-
dies were started in the territory to obtain data for the
first Atlas of Latvian Breeding Birds (Priednieks et al 1989)
and the Atlas of European Breeding Birds.

During the peatland inventory project in Latvia that
was carried out in 1995/96 in the territory of the nature
reserve and its surroundings the studies of day vultures
as well as of black stork nest control was carried out
(Pakalne et al.1996).

During the EMERALD project (2001-2003) inventory
of bird fauna was carried out (V. Liepa, V.Vintulis
unpublished data) (Anon.2004).

In 2003 in Vasenieki Mire the bird monitoring was carried
out in the frame of the state monitoring programme
(Aunin$ 2006). Also the materials of Atlas of Latvian
Breeding Birds were used (2001 - 2004) (unpublished
data of the Latvian Ornithological Society) and other
publications (Petrins et al. 1986).

The bird inventory in 2005 did not have the aim to determine
the bird fauna of the nature reserve but to visit the sites where
least data was available. This could give the information for the
zonation of the territory as well as individual regulations for the
habitat conservation and management.

Stikli Mires Nature reserve includes 4 species, such as Tetrao
urogallus, Pluvialis apricaria, Tringa glareola and Aegolius
funereus was qualified as Internationally Important Bird
Area (Racinskis 2004).

In the nature reserve and its nearest surroundings, in
total 28 protected bird species in Latvia and Europe are
known (Annex 14).

In the forests 16 protected bird species of in Latvia and
Europe were found but some more still could be recorded.
Forests are not characterised by high diversity. In addition
to conifer and mixed forests that dominate, broad-leaved
forests are little represented. Most common are moist and
wet forest types. The moisture degree varies in the forests.
Characteristic is the mosaic distribution of the forest
types. Higher species number and density is observed
is the transition zone between the mire and the forest
that in many places has coves and peninsulas. In separate

places of the nature reserve medium size and old oaks
are observed that in places form an important part of the
forest. Protected bird species, like Ciconia nigra, Pandion
haliaeetus, Pernis apivorus, Haliaeetus albicilla, Circaetus
gallicus, Tetrao urogallus), Bonasa bonasia, Dryocopus
matrtius, Picus canus, Picoides tridactylus, Columba oenas,
Glaucidium passerinum, Aegolius funereus, Caprimulgus
europaeus, Lullula arborea and Ficedula parva were found
in the forests.
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Stiklu purvu dabas lieguma teritorija ir pieci mednu Tetrao urogallus riesti. In

L

Stikli Mires Nature Reserve there are 5 Tetrao urogallus leks.
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meliorativas darbibas ietekmé. Tomér, neraugoties uz
to, visi purvi kopa te veido mozaikveida mitraini ka vie-
notu kompleksu, kur purvu putnu sugas ir savstarpéja
kontakta. Konstatétas tadas ipasi aizsargajamas sugas
ka dzérve Grus grus, dzeltenais tartins Pluvialis apricaria,
kuitala Numenius arquata, purva tilbite Tringa glareola,
rubenis Tetrao tetrix, liela ¢akste Lanius excubitor, retu-
mis ari brdna cakste Lanius collurio.

Plavas un lauki teritorija parstavéti neliela platiba. Tas
atrodas galvenokart vidus un rietumu dalas joslas starp
purviem. Te atrastas tadas Eiropas un Latvijas ipasi aiz-
sargajamas putnu sugas ka grieze Crex crex un brana
Cakste Lanius collurio. Robezjosla ar mezu konstatéts sila
cirulis Lullula arborea.

Ezeri ir nelieli, ar vaji attistitu Gdensaugu vegetaciju,
tadé| barosanas un tricigo sléptuvju dé| putnu sugam,
seviski Gdensputniem, nav ipasi nozimigi. Stdrinezera
konstatéta Eiropas un Latvijas ipasi aizsargajama putnu
suga — upes zirins Sterna hirundo, Seklenes ezera zieme-
lu qulbis Cygnus cygnus.

Konstatéts, ka vairakas mednu riestu vietas vérojama aiz-
augsana ar paaugas egli, kas samazina riestu ietilpibu
un talaka nakotné var k|Gt par mednu riestiem nepie-
mérotam vietam. Tadé| projekta gaita veikti riestu vietu
kopsanas darbi.

Tadi nepiecieSami ari griezém piemérotu biotopu uztu-
réSanai — véla plavu plausana (Keiss 2006).

Foto: J. Kuze

Kriklis Anas crecca ir mazaka no peldpilém. Labprat uzturas
purva lamas. Anas crecca can be observed in the raised bog
pools.
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Ziditajdzivnieki dabas lieguma “Stiklu purvi”

Valdis Pilats

Gaujas Naciondla parka administrdcija / e-pasts: valdis.pilats@gnp.gov.lv

Dabas lieguma teritorija ir plada, un taja parstavéti da-
zadi biotopi, ari mezi, lauksaimniecibas zemes, dazadi
saldddeni. Lidz ar to ari ziditajdzivnieku sugu daudz-
veidiba 3eit ir salidzinosi liela: konstatétas 16 sugas, 12
sugas atbilstosi medibu dzivnieku uzskaites datiem uz-
skatamas ka sastopamas teritorija un vél 13 sugas ir var-
batéji sastopamas (kopa 41 no 60 Latvija sastopamajam
sauszemes ziditajdzivnieku sugam).

No dabas lieguma satopamajam ziditajdzivnieku sugam
7 iripasi aizsargajamas.

Ta ka lieguma teritorija ir salidzinosi liela, ta varétu bt
viena no nedaudzajam ipasi aizsargajamam teritorijam
Latvija, kura vairak vai mazak pastavigi uzturas viens vai
vairaki vilki. Acimredzot, dabas liegums ir dala no kada
vilka individuala vai gimenes (bara) dzives iecirkna. Sada
iecirkna lielums atkariba no baribas pieejamibas meza
zona svarstas robezas no 100 lidz 300 km?

Spriezot péc medibu dzivnieku uzskaites datiem, liegu-
ma, iespéjams, regulari uzturas ari kads lGsis vai pat to
gimene. Lasis ir tipisks borealo mezu iemitnieks, kas ap-
dzivo lielakus mezu masivus.
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Ka liecina medibu dzivnieku uzskaites dati, lieguma
teritorija, visticamak, uzturas viens vai dazi adri. Gal-
venokart tie sastopami bezledus perioda, jo lieguma ir
tikai ezeri, nelieli strauti un melioracijas graviji, kas sala
apstaklos parklajas ar ledus kartu un klast Gdriem ne-
pieméroti.

Viena no ziditaju sugam, kas lieguma teritorija buatiski
ietekmé gan vedetaciju, gan atseviskas augu un dzivnie-
ku sugas, ir bebrs. Ta vistiesaka ietekme novérojama me-
liorétajas teritorijas. Nograuzot krimus un kokus, bebri
aizkavé zalaju apmezosanos. Savukart, buavéjot dam-
bjus uz melioracijas gravjiem, tiek atjaunots kadreizéjais
hidrologiskais rezims. Atseviskas vietas bebru darbibas
rezultata izveidojusies nokaltusas koksnes sakopojumi
gan stavosu sausoknu, gan kritalu veida, un izveidojies
jauns biotops — bebraine. Tadejadi bebru darbiba radi-
jusi jaunu dzives telpu koksné dzivojosajam, tai skaita
retajam bezmugurkaulnieku sugam. Tai pat laika ka
bebru darbibas negativs aspekts minama tdens limena
paaugstinasana ezeros, ka rezultata izzudusas vértigas
augu sugas Velnezera un Seklenes ezera.



Significant part of the nature reserve cover mires. The
bird species composition and their number testify that
each of them is peculiar. The largest part of the mires can
be considered as little influenced by human activities.

In total, 7 bird species protected in Latvia and Europe
were observed. As a limiting factor for the bird diversity
can be considered the comparatively small area of the
mires, lack of lakes and pools or their small number, as
well as too dense cover of pine in separate areas that
has formed due to drainage. Still, in spite of all the above
mentioned, all the mires together form a mosaic wetland
as a mosaic complex where the bird species are mutually
connected. The following especially protected species,
like Grus grus, Pluvialis apricaria, Numenius arquata, Tringa
glareola, Tetrao tetrix and Lanius excubitor, rarely also
Lanius collurio were found in the mires.

Grasslands and fields do not cover large areas in the
nature reserve. They are located mainly in the central
and western areas between the mires. Here, such species
protected in Europe and Latvia are known, as Crex crex
and Lanius collurio. In the transition area Lullula arborea
was recorded.

Lakes are small with oligotrophic, not well developed
aquatic plant vegetation. Therefore, they are not
especially important for bird species for their feeding
as well as they lack hiding places. In Stirinezers Lake
especially protected species in Europe and Latvia Sterna

Valdis Pilats

Hirundo was observed but in Seklene Lake Cygnus
cygnus occurred.

It was found out that in a number of Tetrao urogallus
leks overgrowing with spruce in the forest undergrowth
takes place that reduce the area for the leks as well as in
the future can make these areas inappropriate for Tetrao
urogallus. Therefore, in the areas management of forest
was carried out. Management actions are needed also
for Crex crex - late grassland mowing (Kei$s 2006).
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Mammals in Stikli Mires Nature Reserve

Administration of the Gauja Nacional Park / e-pasts: valdis.pilats@gnp.gov.lv

The area of nature reserve is rather large and different
habitats are represented there: forests, agricultural
lands and different watercourses. Therefore, mammal
fauna also is quite diverse. In nature reserve 16 species
were found, 12 species according to game statistics
are assumed as present and additional 13 species — as
presumably present (altogether 41 of 60 terrestrial
mammal species occurring in Latvia).

From all mammal species occurring in Stikli Mires
Nature Reserve seven species are protected. Stikli Mires
can be one of few protected areas in Latvia where one
or several wolves occur more or less permanently.
Obviously, the nature reserve is an important part of
wolf individual or family home range. Its size depends
on food availability and varies from 100 to 300 km?in
temperate forest zone. According to game statistics,
probably also one lynx or even its family regularly occur
in the nature reserve. Lynx is a typical dweller of boreal
forests and it inhabits larger forest areas. In the nature
reserve most probably one or few otters occur. There
are only lakes, small streams and drainage ditches in

nature reserve. Therefore, otters are present only during
the ice free season as all watercourses are unsuitable for
otters when covered by ice.

Beaver is one of mammal species essentially influencing
vegetation, individual plant and animal species in the
nature reserve. That influence most directly appears
in the areas with ditches. Beaver, making its dwelling,
blocks the ditch; as a result the area becomes flooded.
By gnawing off the trees and bushes, the beaver
prevents the unmanaged meadows from overgrowing.
The majority of trees do not tolerate the continuous
flooding. Dry trees and decayed wood-pulp accumulates
in the flooded areas. A new habitat — beaver habitat —
develops. Thus beavers create new habitat for diverse
invertebrate species, including rare species which dwell
on decaying trees. However, the beavers have a negative
influence as well — for instance the level of Velnezers and
Seklene Lake has risen due to their activities, and rare
plant species of Lobelia-Isoetes complex have become
extinct.
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2.3. Dabas liegums KLANU PURVS

2.3. Klani Mire Nature Reserve



Teritorijas statuss:

Latvijas Tpasi aizsargajama dabas teritorija — dabas liegums
Eiropas aizsargajamo teritoriju tikla Natura 2000 vieta

Galvenas dabas vértibas:

Augstais purvs

Melnalk$nu mezi

Mikstudens ezers ar ezerenu un/vai lobéliju, krastenu un
purvmirsu audzém

80 Latvija un Eiropa ipasi aizsargajamas augu un dzivnieku sugas
10 Latvija un 10 Eiropa Tpasi aizsargajami biotopi

Negativas ietekmes:

Purvu melioracijas rezultata negativi ietekméti nedaudz vai-
rak ka 100 ha augsto purvu

Pirms dabas lieguma izveides nosusinati 35 % teritorijas mezu
20. gs. pirmaja puse izrakts Klanu — Basnieku kanals, kas pa-
zeminaja ezera Udenslimeni, sekméjot ta aizaugsanu un ap-
kartéjo mezu nosusinasanu

Meza laucu aizaugsana

Atrodas:

o Ventspils rajona Popes un Targales pagastos

Izveidots:
1977.gada

Platiba:

1977.9.- 959 ha
2003.9.- 1615 ha

Apsaimniekosana:

36 aizsprostu bive uz melioracijas gravjiem
7 ha mednu riestu kopsana
Meza lauc¢u plausana un krimu izcirsana

Dabas lieguma “Klanu purvs” novietojums.
Location of Klani Mire Nature Reserve.
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Location:

e Ventspils District Pope and Targale Municiplities

Established:

e 1977

Total area:

Statuss:

e Especailly protected nature area — nature reserve
e Natura 2000 site

The main nature values:

e Raised bogs

o Black alder forests

o Softwater lakes with Isoetes and/or Lobelia, Littorella stands | e 1977 - 959 ha
and Myrica gale growths e 2003-1,615ha

e 80 especially protected species of Latvia and Europe

e 10 proteted habiats of Latvia and 10 of European importance

Nagative influence: Management:

o Due to drainage are influenced more than 100 ha of raised bogs
o Before the establishment of the nature reserve, 35 % of the | e 36 dams were built on the drainage ditches

forests were drained e 7 ha of forest habitats Western taiga and Tetrao urogallus leks
e At the first part of the 20" century Klani — Busnieki canal were managed

was dug that lowered the lake water level, favoring its | e Cutting of the trees and bushes in the forest glades was

terrestrialization and the drainage of the surrouding forests carried out

e Overgrowing of forest openings

Klanu purva satelitaina.
Satelite image of Klani Mire.
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Klanezera un Klanu purva veidosanas un attistiba

Laimdota Kalnina

Latvijas Universitate / e-pasts: laimdota.kalnina@lu.lv

I T T
3 o

Klanezers atrodas Piejlras zemiené, aptuveni 4 km
attaluma no Baltijas jaras krasta, 18-20 m virs jaras
limena (vjl.). Pirms apméram 10000 gadiem Klanezera
ieplaka bija daudz lielaka un dzilaka. Masdienas ezeru
ieskauj Klanu purvs, kas izveidojies ezeram aizaugot,
un ezers pakapeniski ir kluvis seklaks — maksimalais
dzilums neparsniedz 1,8 m. Ezera ieplakas pamatni kl3j
apméram 2 m biezs danu un sapropela slanis.

Tagadéja Klanezera un Klanu purva apkartnes reljefs
veidojies pédéja apledojuma (Latvijas, Vislas) un ta
kusanas Gdenu straumju un baseinu, bet it ipasi Baltijas
ledus ezera darbibas rezultata. Ezerdobes nogulumu
geologiskas urbsanas un zondésanas rezultati lauj
secinat, ka ieplakas pamatnes reljefs ir nelidzens (1. att.).
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Sunu purva kadra
Raised bog peat

Zalu purva kadra
Fen peat

Sapropelis (7] Smilts [ Kadras urbumi
Gyttja =28 Sand Peat cores

1.att. Klanu purva geologiskais Skérsgriezums. Paskaidrojumi: bQ, - purva
nogulumi; IQ, - ezera nogulumi; IgQ, /tv - glaciolimniskie (ledus ku3anas
udenu ezeru) nogulumi. Fig. 1. Geological cross-section of the Klani Mire.
Explanation: bQ* — mire deposits; IQ* —lake sediments; IgQ3 Itv - glaciolimnic

sediments.

Klanezera un Klanu purva nogulumu litologisko un
paleobotanisko pétijumu rezultata konstatéts, ka
ezerdobes ieplaku sedz smalka smilts ar augu un
dzivnieku atliekam, starp kuram atrastas vésos Gdenos
augoso diatomeju (kramalgu) atliekas. Nogulumu
sastava, diatomeju un puteksnu dati liecina par to, ka
nogulumi ezerdobes pamatné uzkrajusies Baltijas ledus
ezera apstaklos.

Pétijumu rezultati pierada, ka Klanezera ieplaka nekad
nav ieplidusi jaras Gdeni nedz ezera attistibas sakuma
posma, nedz ari vélak. Baltijas ledus ezera apstaklos
izgulsnéjusas smiltis parsedz smilSains sapropelis, kuru
savukart parklaj dazadalgu sapropelis. Virs $i slana
uzkrajies kadrains sapropelis, kas norada uz ezera
ieplakas aizpildisanos ar organogénajiem nogulumiem
un ta pakapenisku parveidosanos par purvu.

Kadraino sapropeli parsedz labi sadalijusies zema tipa
grislu — zalstnu (Carex-Hypnum) kadra. Tas botaniskaja
sastava dominé pukauglu un duakstu grislis (Carex
lasiocarpa, C. limosa) un sanu atliekas. Sis ir pats
apakséjais kadras slanis, kas veidojies tiesi uz ezera
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nogulumiem ta piekrastes zona, kur ezers bija sekls
un aizauga, un sakas purva veido3anas. So zema tipa
kddras slani parsedz 0,5 m biezs gri$|u kidras slanis, virs
kura uzkrajusies parejas tipa grislu-sfagnu kadra.

Augsta tipa sfagnu kadras slanis konstatéts 1,5 m dziluma
no zemes virsas, kas liecina par to, ka kadras slanis jau
bijis tik biezs, ka augu saknes nav varéjusas sasniegt ar
mineralvielam bagatos gruntsidenus un barojusas ar
nokri$nu adeniem. Sis kadras slanis atspogulo bdtiskas
parmainas vedetacijas sastava.

Griezuma augstak izveidojusies spilvju-sfagnu kadra.
Tadejadi Klanu purva sakot no 1,5 m dziluma ir
uzkrajusies tikai augsta tipa kudra, kuras botaniskais
sastavs ir stipri vienveidigs. Visa 3aja griezuma intervala
galvenie kadras veidotajaugi ir sfagni: Sphagnum fuscum,
S. magellanicum, S. angustifolium, spilves — Eriophorum
vaginatum, ka ari virSsu dzimtas augi, galvenokart
dzérvenes Oxycoccus palustris un virsi Calluna vulgaris.
Tacu jaatzimé, ka o slanu uzkrasanas laika biezi vien ir
mainijies purva hidrologiskais reZzims, ka ietekmé kadrai
ir mainiga sadaliSanas pakape.

Paleobotaniskie pétijumi, tai skaita putek$nu analizes,
norada uz loti nelielu nogulumu uzkrasanas intensitati
vai pat partraukumu preboreala laika, kuram raksturigs
zems gruntstdens limenis. Ar organiskajam vielam
bagati nogulumi uzkrajusies boreala, kad ezera ieplakas
apkartné bija izplatiti priezu mezi ar ievérojamu bérzu
piejaukumu to sastava (2.att.).

Dazadas grislu sugas (Carex limosa, C. lasiocarpa) un
graudzales auga ezera krastos 3aja laika. Dazada sastava
sapropela slanu uzkrasanas péc putek$nu datiem
nosacita atlantiskaja laika, kad aizaugosa ezera apkartné
bija izplatiti platlapju mezi ar ozolu, viksnu un liepu, ka
ari ar osi un lazdu to sastava. Ezerrieksts Trapa natans
auga seklaja aizaugosaja ezera.

Zema tipa grislu - hipnu kddra bija izveidojusies
uz kadraina sapropela slana atlantiska laika beigu
posma, kad platlapju mezi ar viksnu un liepu joprojam
bija izplatiti apkartné, tomér palielindjas skujkoku
un 3aurlapu koku daudzums kopéja mezu sastava.
Salidzinosi daudz ir lakst-augu (15%), it ipasi plavu un
ganibu augu, kas norada uz to, ka apkartnes ainava tai
laika ir bijusi salidzino3i atklata.

Grislu - zalsGnu kudra ir uzkrajusies silta un mitra
klimata apstaklos un tadé| ta ir labi sadalijusies (>
40%). Kultiveto zemju augu (Cerealia), ka arl tadu
antropogéno indikatoru ka celteku Plantago un
balandu Chenopodiaceae putekSnu paradisanas
un oglisu puteklu dalinu daudzuma palielinasanas
liecina par cilvéka klatbatni un darbibu ezera tuvuma
(3. att.).



Origin and development of Klani Lake and Klani Mire

Laimdota Kalnina

University of Latvia / e-mail: laimdota.kalnina@lu.lv

Klani Lake is located in the Coastal Lowland, 4 km from
the Baltic Sea coast, 18-20 m above sea level (a.s.l.).
About 10000 years ago Klani Lake was much larger and
deeper. At present, the lake is surrounded by Klani Mire
and has become shallow (maximum depth is 1.8 m). The
bottom of the lake depression is covered by 2m thick
mud and gyttja layer.

The relief of area where the site is located as well as
surroundings of Klani Lake and Klani Mire has formed by
the activity of the last (Latvian, Weichselian) glacier and its
melting water streams and basins, particularly by Baltic Ice
Lake. Coring and sounding data from the lake sediments
show that relief of depression is uneven (Fig. 1).

Lithological and paleobotanical studies of Klani Lake
sediments and Klani Mire peat reveal that the bottom of
the lake depression is covered by fine sand with organic
remains containing freshwater diatom species growing
in the cold waters. Lithological, diatom and pollen data
prove that sediments in the bottom of the Klani Lake
have accumulated under cold freshwater conditions
during Baltic Ice Lake.

Investigation data prove that there was no influence
of marine waters neither at the very beginning of lake
formation nor in the later course. Sand of the Baltic Ice
Lake has been covered by sandy gyttja that is overlying
various algae gyttja.

Above it is peaty gyttja, which indicates to the filling-in
of the lake depression by organogenic sediments and
gradual mire formation. Peaty gyttja has been covered
by well-decomposed fen type Carex-Hypnum peat. Its
botanical composition is represented mainly by plant
remains of Carex lasiocarpa, C. limosa and Hypnum
mosses. This is the very lowest layer of peat that has
accumulated on the lake sediments in the marginal
zone, where lake was shallow and suggests about the
beginning of mire formation. This peat layer is covered
by 0.5 m thick fen type sedge peat, which is covered by
Carex-Sphagnum peat of transition mire type.

At the 1.5 m depth from the mire surface already raised
bog Sphagnum peat has formed, which was so thick
that plants could not reach water rich in minerals. This
peat layer marked significant changes in the plant
composition. Mire eutrophic stage has changed to the
mesotrophic, which influenced the appearance of the
raised bog species.

In the very upper part of mire Eriophorum
vaginatum-Sphagnum peat is found. The botanical
composition of the raised bog type peat layer is very
homogeneous. Sphagnum fuscum, S. magellanicum,
S. angustifolium, Eriophorum vaginatum, as well as
Ericales represented mainly by Oxycoccus palustris

and Calluna vulgaris are the main peat forming
plants in the whole upper peat layer. However, it
should be mentioned that mire hydrological regime
has frequently changed during the formation of this
layer, which caused different peat decomposition
level of the same peat layer.

Paleobotanical studies, including pollen analysis,
suggest about the very low sediment accumulation or
even gap in sedimentation during the Preboreal, when
comparatively low groundwater level is characteristic.
Sediments rich in organic matter have accumulated
during the Boreal Time, when pine forests with significant
admixture of birch were distributed in the surroundings
of the lake (Fig.2). Different species of sedges (Carex
limosa, C. lasiocarpa) and grasses grew on the lake
shores. According to pollen data accumulation of
different gyttja was observed during the Atlantic Time,
when in the surroundings of the filling-in lake broad-
leaved forests with oak, elm and linden trees, as well
as ash and hazel had developed. Water chestnut Trapa
natans grew in the shallow lake.

Fen type Carex-Hypnum peat formed on the peaty gyttja
during late course of the Atlantic Time, when broad-leaved
forests with elm and linden tree were still distributed in the
area, however number of coniferous and deciduous trees
increased in the total composition of forest. Comparatively
high amount of herbs (15%), particularly of meadow
and pasture plant pollen indicate to the partly open
landscape. Carex-Hypnum peat has accumulated under
warm and humid climatic conditions and therefore is well
decomposed (> 40%). Appearance of the cultivated land
plant pollen (Cerealia), as well as anthropogenic indicators
like Plantago and Chenopodiaceae pollen and increased
charcoal dust presence suggests about human presence
in the nearby area of lake (Fig.3).

At the beginning of the Subboreal decrease of mean yearly
temperatures and precipitation volume caused changes in
vegetation composition in the surroundings of the mire.
The amount of broad-leaved trees significantly decreased
in the forests, excluding oak and hornbeam which
reached even their maximum. There were favourable
conditions for the coniferous tree development, as well
as a number of Ericales species also increased. During
that time mire grew horizontally and vertically, transition
type Carex- Sphagnum peat accumulated.

The upper part of section is represented by raised bog
Sphagnum peat in which composition different species
of Sphagnum reach up to 70% and Sphagnum fuscum
dominates. Pollen composition of the Sphagnum peat
layer show spruce prevalence in the forest composition.
Pollen composition with large coniferous pollen values,
particularly of spruce pollen Subboreal maximum
indicates to peat layer formation during the Subboreal
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Samazinoties gada vidéjam temperatiram
un nokrisnu daudzumam subboreala saku-
ma, notika izmainas vegetacijas sastava ari
apkartné. Mezu sastava ievérojami samazi-
najas platlapju daudzums, iznemot ozolu
un skabardi, kuri 3ai laika posma sasniedz
pat savu maksimalo izplatibu. Saja laika bija
labvéligi apstakli skujkoku attistibai, ka ari
palielinajas virSu dzimtas sugu skaits. Subbo-
redlaja laika purvs strauji auga gan vertikali,
gan horizontali, un uzkrajas parejas tipa gris-
Ju-sfagnu kadra.

Purva geologiska griezuma aug3éjo dalu vei-
do augsta purva sfagnu kadra, kuras sastava
dazadas sfagnu sugas sasniedz 70%, starp
kuram dominé brinais sfagns. Ka liecina pu-
teksnu spektri, 81 slana uzkrasanas laika meza
sastava dominé egle.Ta siintervala nogulumu
uzkrasanas laika sasniedz maksimalas vér-
tibas jeb subborealo maksimumu. Ka sub-
dominantes minami priedes, bérzi un alk3ni.
Sakuma paradas un palielinas dazadu virsu
dzimtas augu puteksni, bet jo ipasi sfagnu
sporu daudzums, kas liecina par sfagniem ka
dominanti vietéjas vegetacijas sastava.

Purva geologiska griezuma augséjas dalas
nogulumus veido augsta tipa sfagnu - spil-
vju kadra, kura noteikto putek3nu sastavs at-
spogulo subatlantiskajam laikam raksturigu
vegetaciju ar priezu-bérzu mezu izplatibu
ezera un purva apkart-né. Putek3nu sastava
raksturs un to liknu novietojums diagramma
atspogulo ievérojamu egles ipatsvara palieli-
nasanos subatlantiska laika vidusposma.

Ezera nogulumiem tika veikta ari diatomeju
analize. PutekSnu analizes dati lauj secinat,
ka smilsainais sapropelis ezera pamatné ir
uzkrajies boreala un ir nabadzigs ar diatome-
jam. Dazadalgu sapropelis ir uzkrajies atlan-
tiskaja laika, kad Baltijas jaras ieplaka eksis-
téja Litorinas jara, tai skaita ari tas augstakas
transgresijas stadija. Nogulumu diatomeju
analize tika veikta ar mérki noskaidrot Klan-
ezera genézi, ka ari to, vai Litorinas jaras Gde-
ni ir iepladusi ieplaka. Sads pétijums bija ne-
pieciesams ka vél viens papildus arguments
jau tam, ka Klanezers nevar bat laginas
genézes ezers tadél, ka atrodas augstak (18
m vjl.) par maksimalo Litorinas transgresijas
adens limeni (6 m vjl.). Klanezera nogulumos
tika konstatétas Sadas diatomeju sugas:
Coconeis placentula, Cymbella sp., Pinularia
mobilis, Surirella sp., Fragilaria construens,
u.c., kuras dzivo saldudens vidé, galvenokart
stavosos Gdenos. Tadejadi ari nogulumu uz-
krasanas notikusi saldidens vidé.




Time. Pine, birch and alder are dominants in
the forest. Increased values of Ericales pollen,
but specially indicate to of Sphagnum spores
about large proportion of Sphagnum in local
vegetation.

The very upper part of mire deposit
forms raised bog Sphagnum - Eriophorum
vaginatum peat, which contains pollen
composition reflecting the Subatlantic
vegetation characterised by pine-birch forest
distribution in the surroundings of lake and
mire. Character of pollen composition and
curve position reflect spruce significant
increase during the middle part of the
Subboreal.

Lake sediments were investigated using
diatom analysis. Sandy gyttja in the lake
depression bottom, which according to
pollen data accumulated during the Boreal
Time, was poor in diatoms. Algae gyttja has
accumulated during the Atlantic Time, when
in the Baltic Sea depression was the Litorina
Sea stage, including its transgression period.
Diatom analysis of sediment was carried out
with aim to find out genesis of the Klani Lake,
as well as possibility of the Litorina Sea inflow
in the depression. The additional evidence of
impossible lagoon condition in the Klani Lake
depression besides the lake elevation was
needed. The following diatoms were found
in the lake sediments: Coconeis placentula,
Cymbella sp., Pinularia mobilis, Surirella sp.,
Fragilaria construens, etc. that characterise
freshwater environment of their living
conditions and sediment accumulation.

Large number of crustaceans Cladocera
remains was found mainly represented
by Bosminidae, Alonell sp., Daphnidae etc.,
which characterise freshwater environment.
In the upper part of gyttja layer significantly
increased number of cyanobacteria
(Anabaena). Gyttja was also rich in green
algae represented by Pediastrum (Pediastrum
boranum, rare P. duplex, P. muticum),
Desmidiales and Cosmarium. Studies of
the Klani Lake sediments and Klani Mire
deposits indicate to the organogenic
sediment accumulation start in the Klani
Lake depression during the Boreal Time
approximately 8.500 years ago, as well as start
of fen development at the end of the Atlantic
Time approximately 5.500 years ago and
raised bog development at the beginning of
the Subatlantic Time 2.800 years ago. Since
then, the raised bog vegetation dominates
in Klani Mire.
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3. att. Klanu purva nogulumu procentuala puteksnu diagramma (urbums No.13), kas atspogulo lakstaugu putek3nu un sporu sastavu. Fig. 3. Percentage pollen diagram

from the Klani Mire (core No.13) deposits, showing herb pollen and spores composition and relationship between different plant groups.
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Sapropela nogulumos liela daudzuma sastopamas véz-
veidigo Cladocera dazadu sugu atliekas. Kladoceras jeb
tdensblusas pieder pie vézveidigo apakstipa (Crustacea).
Nogulumos konstatétas galvenokart Bosminidae, Alonell
sp., Daphnidae u.c., kuras raksturo saldidens vidi. Si slana
augséja dala ievérojami palielinas zilalgu (Anabaena)
klatbatne. Sapropela nogulumi bagati ar zalalgéem, tai
skaita Desmidiales, Cosmarium un Pediastrum, kas par-
stavéta galvenokart ar Pediastrum boranum, retak
P. duplex un P. muticum.

Klanezera un Klanu purva nogulumu pétijumi pierada
organogéno nogulumu uzkrasanas sakumu ezera iepla-
ka boreala apméram pirms 8500 gadiem, ka ari zema
purva attistibas sakumu atlantiska laika beigas apmé-
ram pirms 5500 gadiem. Augsta purva veido$anas sa-
kums iezimé&jas subatlantiska laika sakuma apméram
pirms 2800 gadiem. Kops ta laika augsta purva vegeta-

cija dominé Klanu purva.

Klanu purvs ir izveidojies, aizaugot ezeram. Pétijums ta-
gadéja purva teritorija norada uz to, ka purva ieplakas
pamatné 4 m dziluma ir smil3ains sapropelis, kas sacis
veidoties pirms apméram 8500 gadiem. Tadejadi Klan-
ezers ir veidojies vél agrak - Baltijas ledus ezera Gdens
[imena pazeminasanas rezultata. Pirms vairak neka
10 000 gadiem ieplaka izveidojas Klanezers - Baltijas
ledus ezera paliksnis. Ezera nogulumu pétijumos kon-
statétais algu (diatomeju, zalalgu) sastavs raksturo sald-
Gdens vidi un noteiktas sugas nedzivo iesalidens vai
salidens vidé. Tadejadi Sis pétijums sniedz papildus in-
formaciju par to, ka Klanezers vienmeér ir bijis saldadens
ezers un jlras Gdeni taja nekad nav iepladusi. Puteksnu
sastavs nogulumos norada ari uz akmens laikmeta cilvé-
ka klatbdtni un darbibu Klanezera apkartné atlantiskaja
un subborealaja laika (3. att.).

Dabas lieguma “Klanu purvs” augi un biotopi

Valda Baronina

Latvijas Dabas fonds / e-pasts: valda.baronina@ldf.lv

Floras un biotopu raksturojums

Klanezera apkartnes slapjo mezu flora botaniku un mez-
zinatnieku uzmanibu piesaistijusi jau kops 20. gs. 60-ta-
jiem gadiem (Ta6aka 1974, Abolina 1985). No 1983. lidz
1988. gadam ZA Biologijas institata botaniki veica aiz-
sargajamas teritorijas ,Klanu purvs” floras inventarizaci-
ju. Rezultata gramatu sérija ,Latvijas aizsargajamo teri-
toriju flora” tika izdota gramata ,Klanu purvs” (Tabaka u.c.
1991). Taja minétas 527 vaskularo augu un 158 stinaugu
sugas. Pateicoties Siem pétijumiem, 2005. gada izstra-
dajot teritorijas dabas aizsardzibas planu, bija lieliska
iespéja novértét, cik piemérots dazadam ekosistémam
un sugam ir bijis lidz3inéjais aizsardzibas rezims, laujot
izdarit secinajumus par nepiecieamo apsaimniekosanu
turpmak.

Foto: V. Baronina

Mezs aiznem 2/3 no dabas lieguma. Apméram vienadas
platibas teritorija dominé mezi slapjas mineralaugsnés
(27 % no meza platibam), mezi slapjas kidras augsnés
(30 %) un mezi nosusinatas augsnés (35 %). Ar nelielu
parsvaru par citiem dominé susinatie mezi - areni un
kadreni. Tas izskaidrojams ar savulaik veiktajiem vérie-
nigajiem mezu nosusinasanas darbiem, ka rezultata
parveidojusies purviem apkartéjie slapjie mezi, ka ari
nosusinasanas rezultata aizaugusiem purviem. So mezu
floristiska vértiba ir zema. levérojamas platibas aiznem
meZi slapjas kadras augsnés — dumbraji, niedraji un pur-
vaji. Tie ir floristiski bagati - lakstaugu stava sugu skaits
tuvojas 70, dominé papardes (sievpaparde Athyrium
filix-femina, virpaparde Dryopteris filix-mas), grisli (aug-
stais grislis Carex elata, Omskas grislis C. omskiana,
pagarinatais grislis C. elongata). Péc taksacijas aprak-
stiem dominé bérzu dumbraji un citi slapjie bérzu mezi.
Melnalkdnu mezu teorétiski ir salidzino3i nedaudz, to-
mér daba reali melnalksnis piemistrojuma ievérojama
daudzuma ir |oti daudziem bérzu dumbrajiem.

Ari mezi slapjas mineralaugsnés sastopami ievérojamas
platibas - galvenokart slapjie véri, slapjie métraji un
slapjie damaksni, paris nogabalos ari grinis. Pateicoties
daudzveidigiem mitruma apstakliem, te izveidojusies
bagatiga zemsedze (vismaz 80 sugu), sugam bagatakie
ir slapjie damaksni un slapjie métraji, kur sastopamas
slapjainu un purvainu sugas, mijoties pat ar tipisku gar-
Su platlapju sugam (daudzgadiga kanepene Mercurialis
perennis, pavasara dedestina Lathyrus vernus, podagras
garsa Aegopodium podagraria u.c.). Mezi sausas mineral-
augsnés lieguma parstaveéti loti maz (7 %) un tie saistiti
ar reljefa augstakam un sausakam vietam.

Purvs aiznem gandriz 1/3 no lieguma platibas. Sinu

Viens no dabas lieguma purviem - Plinas purvs - saméra klajs augstais purvs.
Piina Mire is one of the raised bogs of the nature reserve that is quite open.

purviaiznem lielakas purvu platibas — 435 ha. Pasreiz te-
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Klani Mire has developed as a result of lake
terrestrialization. Studies were carried out in the mire
and show sandy gyttja at the bottom of the mire in the
depth of 4 m. It had started to accumulate about 8,500
years ago, consequently Klani Lake formed even earlier
- as a result of Baltic Ice Lake water level changes more
than 10 000 years ago. Investigations have shown that
algae found in the sediments of gyttja are characteristic
for freshwater habitats and they have no relation to salt
water - this fact gives a new view about the origin of
Klani Lake. Analysing peat samples from various layers
of the mire we can get to know about the vegetation
of mire and its surroundings as it was many thousands
years ago. Pollen composition from the sediments point
to presence of the Stone Age man and it activities in the
surroundings of the Klani Lake during the Atlantic and
the Subboreal Time (Fig. 3).

Foto: U. Muzikants

Saurlapu spilve Eriophorum polystachion ir viena no zalu kidras veidotajam.
Eriophorum polystachion is one of the peat forming species in fens.

Plants and habitats in Klani Mire Nature Reserve

Valda Baronina

Latvian Fund for Nature / e-mail: valda.baronina@ldf.lv

Characteristics of flora and habitats

The flora of wet forests occurring in the vicinity of Klani
Lake has attached the attention of botanists and forest
researchers already since 1960-ties (Tabaka 1974, Abolina
1985). From 1983 until 1988 botanists of Biology Institute
of the Academy of Sciences have carried out the inventory
of the especially protected nature area “Klani Mire”. As a
result a book was published in the series of the “Flora of
the protected nature areas” (Tabaka et al. 1991). In total
527 vascular and 158 bryophyte species were mentioned
there. Thanks to these studies, in 2005 during the
elaboration of the Management Plan for the site, it was an
excellent possibility to evaluate how adequate has been
the earlier protection regime for the various ecosystems
and species, allowing to make conclusions about the
necessary management in the future.

Forests cover 2/3 from the area of the nature reserve.
Approximately in similar proportions in the territory
dominate forests on wet mineral soil (27 % from forest
areas), forest on wet peat soils (30 %) and forests on
drained soils (35 %). Slightly more are the drained forest
types. It can be explained by the earlier forest drainage
that has changed forests in the vicinity of raised bogs,
as well as raised bogs have overgrown by forests due
to drainage. The floristic value of these forests is low.
Large areas cover forests on drained peat soils. They
are floristically richer - in the herb layer the species
number is close to 70; Athyrium filix-femina, Dryopteris
filix-mas. etc., sedges, like Carex elata, C. omskiana, C.
elongate etc.) dominate. According to forest inventory
data, wet birch forests dominate. Black alder forests are
comparatively less; the black alder is mixed with many
wet birch forests.

Forests on wet mineral soils cover significant areas.

Due to the diverse moisture conditions, a rich herb layer
has established here (at least 80 species). In such forests
Mercurialis perennis, Lathyrus vernus, Aegopodium
podagraria, etc. species occur. Forests on dry mineral
soils are little represented (7 %) and they are connected
with the higher and dryer relief areas.

Mires cover
almost 1/3 from
the area of the
nature  reserve.
Raised bogs cover
the largest area -
435 ha. At present
there are 2 raised
bogs in the area of
the nature reserve
Klani and Pana
Mires. Dziru Mire
due to drainage is
almost lost — it has
turned into wet
forest, only small
area corresponds
to the raised
bog habitat. The
other two raised
bogs, mainly
the marginal
areas have been
influenced by
drainage, but
in most of their
area, raised bog
habitats have
remained.

7 % g
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Melnalk$nu staignaji sastopami galvenokart ezera un
purvu apkartné. Alnus glutinosa swamp forests occur
mainly in the vicinity of lakes and mires.

Foto: U. Muzikants




Foto: M. Pakalne

in West Latvia.

Lézela lipare Liparis loeselii konstatéta
Klanezera krasta slik$nas, Rietumlatvija reti
sastopama. Liparis loeselii was found in a
quaking mire near Klani Lake, rare species

ritorija saglabajusies 2 sinu purvi: Klanu purvs un Panas
purvs. Dziru purvs melioracijas rezultata ka augstais
purvs praktiski ir gandriz jau zaudéts, tas parveidojies
par kadreni, tikai apméram 2 nogabali vél atbilst augsta
purva statusam. Ari abi atlikusie purvi, galvenokart to
apmales, ir cietusi no melioracijas, tomér liela to dala
saglabajusies dabiski purvu biotopi. Abi Sie purvi pie-
der piejaras purvu tipam, kas raksturigi Piejlras zemie-
nei (Pakalne 1998). Purva aizaugusakaja dala kopuma
parsvara ir sinu purvu cinu - ieplaku komplekss, kur
uz ciniem dominé sila virsis Calluna vulgaris un maks-
taina spilve Eriophorum vaginatum, Magelana sfagns
Sphagnum magellanicum, branais sfagns S. fuscum, ie-
sarkanais sfagns S. rubellum. Klanu purva centralaja -
dabiskakaja un atklatakaja dala sastopams cinu — lamu
komplekss, kura nereti aug Rietumlatvijas purviem rak-
sturigais cinu mazmeldrs Trichophorum cespitosum, tur-
pat ari kadras ieplakas un nelielajas lamas sastopams
parastais baltmeldrs Rhynchospora alba, dazkart uzpus-
tais grislis Carex rostrata un ieplakam raksturigie sfag-
ni — garsmailes un smalkais sfagns S. cuspidatum un S.
tenellum. Lamu tuvuma biezak sastopama ari apallapu
rasene Drosera rotundifolia un liela dzérvene Oxycoccus
palustris.

Purva nosusinasanas degradétajas vietas dominé virsi,
sfagnu segums praktiski izzudis, tas intensivak aizaug ar
priedi un purva bérzu. Turpinas jau 80-tos gados nové-
rota sfagnu lomas samazinasanas, bet 2005. gada purva
vietam konstatéti ari kérpji, kas nebija minéti 80-to gadu
pétijumos. Tas liecina par nosusinasanas izraisita de-
gradésanas procesa pakapenisku Iénu un nepartrauktu
turpinasanos.

Zalu purvi lieguma izvie-
tojusies galvenokart stnu
purvu apmalés, ka ari ne-
lields platibas slapjo mezu
vidd ka atlikums no kadreiz
plasakam slapjam meza
plavam, kuras tika plautas,
bet tagad parpurvojas un
pamazam aizaug. Floristiski
interesantaki ir zalu purvi,
kuru veidosanos sekméjusi
karbonatiski pazemes tde-
ni. Te lidztekus augstajiem
gridliem paradas ari Hosta
grislis Carex hostiana, puk-
auglu grislis C. lasiocarpa
un lielas audzes veido pa-
rasta purvmirte Myrica gale.

Parejas purvi lieguma gal-
venokart veido $auru joslu
vietam ap Klanezeru. Tuvak
ezeram raksturigas sugas
ir pakauglu grislis Carex
lasiocarpa, trejlapu puplaksis
Menyanthes trifoliata un pur-
va varnkaja Comarum palus-
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Plavas vilkméle Succisa pratensis ir raksturiga slapju plavu

un zalu purvu augs, uz tas médz baroties Eiropa reta taurinu
suga skabiozu plavraibenis. Succisa pratensis is a characteristic
species for wet meadows and fens; rare butterfly species in
Europe Euphydryas aurinia feeds on it.

tre; talak no ezera ir parejas purva josla ar uzpusto grisli
Carex rostrata, kur sastop ari dukstu grisli C. imosa, trejla-
pu puplaksi un lielo dzérveni, ka ari neiztrakstosu paklaju
visas joslas veido dazadas sfagnu sugas.

Meza lauces sastopamas vietam teritorijas mezos — péc
vegetacijas tipa un floristiska sastava tas pieskaitamas
pie zalu purviem vai mitram plavam, kuras vél vismaz
pirms 15 - 20 gadiem tika plautas. No floristiska viedok-
la interesantas ir zilganas molinijas plavas, kuras daudz
ari kalcifilo zemo grislu plavu iezimes. Sadas plavas
dominé zilgana molinija Molinia caerulea vai zilgana
seslérija Sesleria caerulea, Hosta grislis Carex hostiana,
reti ari Buksbauma grislis C. buxbaumii, daudz platlapju
lakstaugu sugu - Eiropas saulpurene Trollius europaeus,
plavas vilkméle Succisa pratensis u.c. Zinama loma te ari
saméra retam un sadiem specifiskiem biotopiem rakstu-
rigam grislu sugam - blusu grislim Carex pulicaris, div-
maju grislim C. dioica, zilganajam grislim C. flacca, ka ari
bezdeligactinai Primula farinosa un parastajai kreimulei
Pinguicula vulgaris, no orhidejam smarzigai naktsvijolei
Platanthera bifolia un odu gimnadénijai Gymnadenia
conopsea u.c. sugam. Sajas plavas konstatéta ari risga-
na melncere Schoenus ferrugineus. Viss iepriek$ minétais
sugu sastavs liecina par o slapjo plavu kalkaino raksturu.

Saldadeni. Klanezers floristiskaja zina ir ipasa 3is terito-
rijas sastavdala, kurai ir izcila nozime visas valsts méroga
(skat. nodala par Klanezeru).

Foto: M. Pakalne




Both the raised bogs belong to the coastal type that is
characteristic for the Coastal Lowland (Pakalne 1998). In
the wooded part of the raised bog, there is mainly the
complex of hummocks and hollows. Calluna vulgaris,
Eriophorum vaginatum, Sphagnum magellanicum, S.
fuscum, S. rubellum dominate on the hummocks. In
the central part of Klani Mire that is more intact and
open, raised bog pool- ridge complex appears, where
Trichophorum cespitosum grows — species characteristic
for the raised bogs of Western Latvia. In the nearby
hollows Rhynchospora alba occurs; sometimes also
Carex rostrata and Sphagnum - S. cuspidatum and S.
tenellum appear. Near the pools Drosera rotundifolia and
Oxycoccus palustris are common.

In the degraded areas of the raised bogs Calluna vulgaris
dominates, Sphagnum carpet has almost disappeared
and it overgrows with pine and birch. Similarly, like in
1980-ties the role of Sphagnum species diminishes, but
in 2005 in places lichen species were observed that were
not mentioned before, like Cladina stellaris and Cladonia
chlorophaea.

Fens in the territory of the nature reserve are located
mainly on the margins of the raised bogs as well as
cover small areas in the central areas of the wet forests
as a remnant from earlier wider forest meadows that
have been mown before but at present paludification
processes takes place there and they slowly overgrow.
Floristically, more interesting are fens that are fed by
rich-in calcium underground water. Here, in addition to
the tall-sedges, Carex hostiana and C. lasiocarpa grow as
well as large stands Myrica gale forms.

Transition mires
mainly form a
narrow belt near
Klani Lake. Here,
such species as
Carex lasiocarpa,
Menyanthes trifo-
liata and Coma-
rum palustre are
characteristic but
further from the
lake is the belt
with Carex ros-
trata that grows
together with C.
limosa, Menyant-
hes trifoliata and
Oxycoccus palus-
tris accompanied
by various Sphag-
num species.

Kalkainajas meza laucu plavas nereti
sastop bezdeligactinu Primula farinosa.
Primula farinosa is a common species in

the calcareous meadows of the forest
openings.

Forest openings occur in some places. According to
the vegetation type and floristic composition they can
be assigned to the fens or wet meadows which still
15 - 20 years ago were mown. Floristically interesting
are Molinia meadows that include many features of

Foto: U. Muzikants

Foto: U. Muzikants

calcareous small-sedge meadows. In such Molinia
caerulea or Sesleria caerulea, Carex hostiana, rarely C.
buxbaumii grow; there are many vascular plant species,
like Trollius europaeus and Succisa pratensis. Some role
here plays species of rare and specific habitats, like Carex
pulicaris, C. dioica C. flacca, as well as Primula farinosa
and Pinguicula vulgaris, and orchids Platanthera bifolia
and Gymnadenia conopsea and other species. In such
meadows also Schoenus ferrugineus grows. The above
mentioned species composition testify about the
calcareous character of the meadows.

Freshwater habitats. Klani Lake is a special part of this
territory that has a significant value on a state level (see
the paper by U. Susko about Klani Lake flora).
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Rasgana melncere Schoenus ferrugineus Latvija aug kalkainos purvos un ir reti

sastopama. Schoenus ferrugineus grows in the calcareous fens in Latvia and is

Species and habitats protected on a national
and European level

As a result of all the above mentioned studies in the
territory 38 especially protected plant species listed also
in the Red Data Book of Latvia were determined. From
them 28 were found again in 2005 (Annex 15). After
publishing of the book (Tabaka et al. 1991) still 5 vascular
plant species and bryophyte species were found.

In general, the territory is characterised by high
concentration of very rare and rare plant species.
According to the quantitative analysis of plant species
(Fatare 1992) 5 species are included in the group of very
rare (1 - 10 localities), which in Latvia reach the eastern
distribution border. Five species belong to the group
of rare (11 - 30 localities); also these species have the
eastern or southern distribution border. In 2005 in the
territory the species protected in Latvia and Europe
— Liparis loeselii was discovered. Some of the earlier
known forest plant species were not found but it was
not due to the changes of habitats as there are many
suitable habitats and their status has not become worse
(Cardamine flexuosa and Carex paupercula).
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Nacionalaja un Eiropas limeni aizsargajamas
augu sugas un biotopi

Visu iepriek$éjo pétijumu rezultata teritorija konstatétas
38 Latvijas ipasi aizsargajamas un Sarkanaja gramata
ierakstitas augu sugas, no tam 28 konstatétas atkartoti
2005. gada (15. pielik.). Péc gramatas (Tabaka u.c. 1991)
izdo3anas konstatétas vél 5 Ipasi aizsargajamas vaskula-
ro augu un 1 stinu suga.

Kopuma 3o teritoriju raksturo liela loti reto un reto augu
sugu koncentracija. Péc sugu kvantitativas izplatibas
analizes (Fatare 1992) 5 sugas ietilpst loti reto sugu
grupa (1 — 10 atradnes), kuram visam Latvija ir izplati-
bas areala austrumu robeza. 5 sugas ietilpst reto sugu
grupa (11 - 30 atradnes), ari $im sugam ir izplatibas are-
ala austrumu vai dienvidu robeza. 2005. gada no jauna
teritorija konstatéta Latvija Tpasi aizsargajama un Eiro-
pas direktivas suga Lézela lipare Liparis loeselii. Neizde-
vas konstatét dazas agrak zinamas Tpasi aizsargajamas
meZa augu sugas, bet tas noteikti nav biotopu izmainu
dél, jo tam piemérotu biotopu netrakst un to stavoklis
nav pasliktinajies (pieméram, izlocita kérsa Cardamine
flexuosa, palu grislis Carex paupercula).

Aizsargajamam sugam bagataki ir tiesi mezZi slapjas
mineralaugsnés un kddras augsnés. Te ari 2005. gada
konstatétas tadas sugas ka trejdaivu korallsakne
Corallorhiza trifida, sirdsveida divlape Listera cordata,
sipolinu zobainite Dentaria bulbifera. BieZi sastopamas
tadas parmitro mezu sugas ka dakstu vijolite Viola
uliginosa, smarziga naktsvijole Platanthera bifolia, Fuk-
sa dzeguzpirkstite Dactylorhiza fuchsii. Péc mezniecibas
darbinieku zinam uz lieguma rietumu robezas konsta-
téta ari ogu ive Taxus baccata. 2005. gada janija izdevas
atrast ari dzelteno dzeguzkurpiti Cypripedium calceolus
jau kop3 1984. gada zinamaja atradné, kad tur tika regis-
tréti 3 eksemplari. Apsekojot atradni 1999. gada, atrasti
45 eksemplari (Denina 1999), bet 2005. gada —apméram
20 ziedosi un aptuveni 10 neziedosi eksemplari. Zinot,
ka 3is augs dod prieksroku nedaudz izgaismotiem meza
biotopiem, jartpéjas, lai neaizaug blakusesosa lauce un
meza atradne nepaliek parak noénota - Sie apsaimnie-

Ny T )
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Briinganais baltmeldrs Rhynchospora fusca Latvija sastopams
tikai nedaudzas atradnés. Rhynchospora fusca grows only in
some localities in Latvia.
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kosanas pasakumi paredzéti dabas aizsardzibas plana.
Lauces atbrivosanu no apauguma A/S “Latvijas valsts
mezi” veica jau 2007. gada, ka rezultata meza plava palie-
linajas orhideju dzimtas augu ziedo3o eksemplaru skaits.

Purvi. Mazparveidotajas augsta purva dalas cenozes
nereti veido cinu mazmeldrs Trichophorum cespitosum,
kurs ir ipasi aizsargajama suga. Sadi purvi ar cinu maz-
meldru ir raksturigi tiesi Latvijas rietumdalai, un Klanu
un Pdnas purvs nav iznémumi. Zalu purvos bagatigas
audzes veido parasta purvmirte Myrica gale, kas ir rak-
sturiga Kurzemes piejaras regionam. Lieguma teritorija
ta sastopama saméra biezi ne tikai kalkainos zalu pur-
vos, bet ari ezera palienes smil3ainajos krastos un skra-
jakos purvainajos mezos ap purvu.

Kopuma apméram 63 % no teritorijas platibas aiznem
Latvijas un Eiropas aizsargajami biotopi. Konstatéti 10
Latvijas un 9 Eiropas nozimes aizsargajami biotopi, un
Sie skaitli ir ievérojami platibas zina nelielai teritorijai,
kas uzskatami raksturo teritorijas vértibu un tas biolo-
gisko daudzveidibu. No Eiropas prioritari aizsargaja-
miem biotopiem (Kabucis 2004) konstatéti Cetri:

e neskarts augstais purvs,

e purvains mezs,

e melnalkSnu staignajs,

e boreals mezs.

Ar Klanezeru saistits vél viens Eiropas nozimes aizsarga-
jams biotops - Oligotrofu lidz mezotrofu augu sabiedri-
bas mineralvielam nabadzigas Gdenstilpés. Ezera un ta
krastmalas konstatéti vél ari 7 Latvija ipasi aizsargajami
biotopi (skat. nodala par Klanezeru).

Pie Eiropas nozimes biotopiem pieder ari augstais purvs,
kura iespéjama vai noris dabiska atjaunoanas. Sadi bio-
topi izveidojusies augstaja purva nosusinasanas gravju
apkartné, bet ar aizsprostu bavi uz gravjiem ir iespéjams
novérst nosusinasanas negativo ietekmi un stabilizét
hidrologisko rezimu purva atklataja dala melioracijas
gravju apkartné vismaz 80 ha platiba, pasargajot to no
talakas degradésanas. Aizsprostu bave tika veikta 2007.
gada vasara Eiropas Komisijas LIFE — daba projekta
»Purvi”ietvaros.
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More rich in protected plant species are the
forests on wet mineral and peat soils. Here in
2005 such species as Corallorhiza trifida, Listera
cordata and Dentaria bulbifera were discovered.
Common species here include Viola uliginosa,
Platanthera bifolia and Dactylorhiza fuchsii. In
2005 Cypripedium calceolus was found in the
earlier known habitat from 1984. In total, 3
specimens were registered. Visiting the site in
1999 in total 45 specimens was found (Denina
. 1999) but in 2005 - about 20 flowering and 10
without flowers. Knowing that the species prefers
more light forest habitats, it is necessary to care
that the nearby opening does not overgrow
and the locality in the forest is not too shaded
- these management actions were foreseen in
the Management Plan. The management of the
opening by cutting of shrubs was carried out in
2007 by “Latvian State Forests”

The intact raised bog communities quite often
are formed by Trichophorum cespitosum that is a
especially protected plant species in Latvia. Such
communities are characteristic for the Western
part of Latvia and Klani and Pina Mires are not
exceptions. In the fens Myrica gale has established
large stands that are also characteristic for the
Coastal area of Western Latvia. In the territory of
the nature reserve it is quite common and not
only in the calcareous fens but also in the sandy
flooded area of the lake and in some paludified
forests near the raised bogs.

In total about 63 % from the territory cover especially
habitats protected of Latvia and Europe. There are
known 10 habitats protected in Latvia and 9 in Europe.
These numbers are significant for such small territory
that clearly testifies about the value of the site and
biological diversity.

The habitats of priority protection in Europe include 4
(Kabucis, 2004): 1) intact raised bog, 2) bog woodland,
3) black alder wet forest, 4) Boreal forest. Klani Lake
is associated with habitat of European importance
- oligotrophic to mesotrophic standing waters
with vegetation of the Littorelletea and /or Isoéto-
Nanojuncetea.

In the lake and on its shores 7 especially protected
habitats in Latvia are known, from which the rarest —
coastal lakes and its shores with Eleocharis multicaulis
and Rhynchospora fusca, as well as communities with
Myrica gale.

Habitats of European importance include also the
degraded raised bog where natural regeneration takes
place or is still possible. These habitats have developed
in a raised bog as a result of drainage but by building of
dams on the ditches, it is possible to stop the negative
drainageinfluence and stabilise the hydrological regime

e

Parasta purvmirte Myrica gale Latvijas flora ir saglabajusies
no atlantiska perioda un ir raksturiga Rietumlatvijas piejaras
purviem. Myrica gale has maintained in Latvia since the
Atlantic Time and is characteristic for the West Latvia Coastal
mires.

in the open part of the raised bog at least in the area of
80 ha in such way stopping their further degradation.
Building of dams on the drainage ditches was carried
out in summer 2007 in the frame of EC LIFE — Nature
Project “Mires”.
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Klanezera raksturojums, makrofitu flora un izmainas 10 gados

Uvis Susko  Daugavpils Universitate / e-pasts: uvis.susko@biology.lv
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Klanezers ir izcilakais no nelielas, bet biologiskas daudz-
veidibas zina |oti vértigas Ventspils ezeraines ezeriem,
kura ietilpst ari Basnieku ezers un Mazezers. Pateicoties
ezera novietojumam nomala un mazparveidota ddens-
skirtnes apvid(, taja saglabajusies semidistrofiem eze-
riem raksturiga relikta Gdensaugu flora ar daudzam
retam un aizsargajamam sugam no lobéliju - ezerenu
kompleksa. Ezers atrodas Baltijas ledusezera abrazijas
lidzenuma 5,4 km uz D no Litorinas jdras senkrasta, 3,0
km uz D no Ancilus ezera senkrasta un 7,0 km uz ZRZ no
Baltijas ledusezera senkrasta. Tas ir glacialas izcelsmes
morénu tipa ezers, kas izveidojies ledaja darbibas rezul-
tata pirms aptuveni 9000 - 10000 gadu.

20. gadsimta ezeru divas reizes skarusi cilvéka nepardo-
mata saimnieciska darbiba, kas butiski ietekméjusi ezera
dabisko attistibas gaitu un ievérojami paatrinajusi ta bio-
logisko noveco3anos. Viena no negativajam ietekmém
bija Klanu-Basnieku kanala izrak3ana 1929. - 1931. gada,
otra — ezera D krasta esosas Klanu purva dalas nosusina-
$ana 1959. gada un Z pusé esosa Dziru purva nosusinasa-
na 1962. gada. So darbibu rezultata ezera tdens limenis
kritas aptuveni par 40 (30 — 50) cm, platiba samazinajas
no 70 - 75 ha 1928. gada (toreiz ezers atradas aptuveni
19,5 m vjl.) lidz 60 ha musdienas (ezers atrodas 189 m
vjl.), aizauga Nabeles izteka ezera ZA krasta, pusotru reizi
samazinajas ezera sateces baseins no 4,5 km? 1928. gada
lidz 2,9 km? misdienas, ka ari ievérojami samazinajas eze-
ra Gdens tilpums. So apstaklu dél ezers ir kluvis seklaks,
jutami pastiprinajusies ta aizaugsana un slikSnu veido-
3anas (ezera R dala). Sausas vasaras arvien biezak jatami
nokritas ezera Gdens limenis, atsedzot plasu litorala dalu,
ipasi ezera Z dala. Minétie procesi rada pamatotas bazas,
ka ezera aizaugsana nakotné tikai pastiprinasies, sada vei-
da apdraudot visas ezera sastopamas biologiskas daudz-
veidibas vértibas. lespéjams, vienigais veids, ka paléninat
30 procesy, ir pielaujamo iespéju robezas veicinat nelielu
ezera Udens limena paaugstinasanos, tacu tam jabut ie-
prieks labi izpétitam un kontroléjamam procesam.

Saskana ar Méemetsa tipologiju (Mdemets 1971, 1974)
Klanezers ir notekoss, sekls (neslanots) eitroficéts semi-
distrofa tipa mezezers, kas atrodas Gdensskirtnes zona

Daudzstublaju pameldrs Eleocharis multicaulis Latvija
sastopams tikai dabas lieguma “Klanu purvs”. Eleocharis
multicaulis in Latvia is known only in one habitat - in Klani
Mire Nature Reserve.
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un ir pirmais ezers tdensteces cela no tdensskirtnes (18.
pielik.). Tas pieder Baltijas jaras lielbaseinam un notek
galvenokart pa A gala izrakto kanalu uz Basnieku ezeru
un no ta Baltijas jara. Neliela notece pavasaros iespéjama
ari pa agrak dabiski iztekoSo Nabeli ezera ZA pusé. Ezera
platiba ir 61,46 ha un ta R dala izvietojusas 5 sliksnu sali-
nas, kuru kopéja platiba sastada 1,43 ha. Ezera Gdens kra-
sa pédéjo 35 gadu laika ir kluvusi tumsaka un mainijusies
no dzeltenas 1971. gada uz brinu 2005. gada. Ari idens
dzidriba apskatamaja laika perioda ir jatami samazina-
jusies — 1971. gada ta parsniedza ezera lielako dzilumu,
bet 2005. gada tikai tikko sniedzas lidz tam. Tas norada
uz distrofikacijas procesa pastiprinasanos ezera. Kopéjais
aizaugums 1971. gada novértéts uz 40 %, bet masdienas
noteikti ir daudz lielaks. Ta ka ezers ir sekls, Gdensaugu
vegetacija izkartojas gan plasas joslas, gan mozaikveidigi
gandriz visa ezera akvatorija atkariba no ezera grunts rak-
stura (smilSains vai dinains) un dziluma.

Plasus floristiskos pétijumus no 1983. lidz 1988. gadam
ezera veica Zigrida Eglite, ka rezultata tika sastadits ezera
sastopamo udensaugu sugu saraksts (Eglite 1984, Tabaka
u.c. 1991). Nelielus papildinajumus 1987. un 1992. gada
pétijumu rezultata veica 31 raksta autors (Susko 1988,
19943, 1994b). 2005. gada vasara veikti atkartoti pétijumi.

Neskatoties uz 20. gadsimta notikuso negativo ietekmi, Kla-
nezers joprojam uztur bagatu un loti daudzveidigu tdens-
augu floru ar daudzam retam, |oti retdm un aizsargajamam,
ka ari reliktam augu sugam, kas saglabajusas no agrakajiem
klimatiskajiem periodiem. Ezera sastopamas kopuma 2 mie-
turalgu, 1 sinaugu un 33 vaskularo augu sugas (16. pielik.).

Pédéjo 18 gadu laika Klanezera flora piedzivojusi diez-
gan ievérojamas izmainas. Lielakajai dalai sugu izplati-
bas apjomi kopuma nav bdatiski mainijusies. Galveno-
kart tas ir parastas vai ari retak sastopamas virsidens
augu sugas. levérojami palielindjusies daudzu reto sugu
- daudzstublaju pameldra Eleocharis multicaulis, paras-
tas vairoglapes Hydrocotyle vulgaris, vienzieda krastenes
Littorella uniflora, Dortmana lobélijas Lobelia dortmanna,
mazaka méra ari bringana baltmeldra Rhynchosopra
fusca izplatiba. No parastajam sugam vairakkart palie-
lindjusies dzeltenas |épes Nuphar lutea, zinama méra
ari parastas niedres Phragmites australis izplatiba. Savu-
kart, sikas lépes Nuphar pumila, pamisziedu daudzlapes
Myriophyllum alterniflorum un zalainas glivenes Pota-
mogeton gramineus izplatiba 3aja laika vismaz divkart
samazinajusies. Udens krasas satum3o$anas un dzid-
ribas samazinasanas rezultata visticamak par izzudu-
$am jauzskata asa mieturite Chara strigosa un iesarta
glivene Potamogeton rutilus, kas vél lidz 1992. gadam
bija sastopamas dazas ezera dalas. Neizdevas atrast ari
ezera agrak sastopamo struplapu gliveni Potamogeton
obtusifolius. 2005. gada ezera pirmo reizi atrasta lobéli-
ju — ezerenu kompleksam Latvijas rietumdala raksturiga
sipolinu dona zemudens varietate Juncus bulbosus var.
fluitans, ka ari skarba mieturite Chara aspera.



Klani Lake, its macrophyte flora and changes in the last 10 years

Uvis Susko

University of Daugavpils / e-mail: uvis.susko@biology.lv

Klani Lake is the most outstanding lake of Ventspils Lakeland
that includes also Busnieku and Mazezers Lakes. It is small,
but from the biodiversity point of view, very valuable. Thanks
to the remote location of the lake in a slightly transformed
watershed area, a relict macrophyte flora, characteristic
for semidystrophic lakes has preserved there representing
many rare and protected species from the Lobelia-Isoetes
complex. The lake is situated in the abrasion lowland of the
Baltic Ice Lake 5.4 km to the south from the ancient coast of
the Litorina Sea, 3.0 km to the south from the ancient coast
of the Ancylus Lake and 7.0 km to the north-west from the
ancient coast of the Baltic Ice Lake. Itis a glacial moraine type
lake that has arisen in the result of the destructive activity of
the glacier approximately 9000 — 10000 years ago.

During the 20th century the lake twice was negatively
affected by human activities that have significantly
influenced its natural development and considerably
accelerated its biological ageing. One of the negative
influences was the digging of the canal between Klani and
Basnieki Lakes in 1929 - 1931, the other — drainage of Klani
Mire situated at its southern shore in 1959 and drainage of
the Dziru Mire at its northern shore in 1962. As the result
of these activities, the water level of the lake fell for 40
(30 - 50) cm, lake water area decreased from 70 — 75 ha in
1928 (at that time lake was situated 19.5 m a.s.l.) to 60 ha
today (now it is situated 18.9 m a.s.l.), the natural outflow of
Nabele River overgrew, lake catchment area decreased 1.5
times from 4.5 km? in 1928 to 2.9 km? today as well as the
water volume decreased considerably. Because of these
impacts lake has become more shallow, its terrestrilisation
is obviously increasing, quagmires are developing on its
shores (in the W part of the lake) as well as 5 quagmire
islands of different size have formed, the total area of which
today comprise already 1.43 ha. During dry summers more
and more frequently lake water level considerably falls
opening a wide part of the littoral, especially in its northern
part. These processes prove a well-founded concern that
lake terrestrialization will increase in the future, in such
way threatening its whole biological diversity. Perhaps,
the only way to slow down this process is to enable, to an
admissible extent, a slight rise of the lake water level.

According to Mdemets tipology (Mdemets 1971, 1974).
Klani Lake is a down flowing, shallow (non-stratified)
eutrophized semidystrophic forest lake that is located in
the watershed area as the first lake in the watercourse way
from the watershed (Annex 18). It belongs to the drainage
area of the Baltic Sea and flows down mainly along the
canal at its eastern end to Busnieki Lake and then to the
Baltic Sea. Slight down flow is possible in springs also along
the former natural outflow of Nabele River in the NE part
of the lake. Lake area makes up 61.46 ha and there are 5
quagmire islands in its western part with the total area 1.43
ha.The mean depth of the lake is 0.8 m, the maximum - 1.5
m. The lake water colour has obviously darkened during
last 35 years —in 1971 it was yellow and brown in 2005. The
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this period - in 1971 it was larger than the maximum
depth of the lake but in 2005 hardly reached it. This clearly
points to the increased process of dystrophication in the
lake. In 1971 the total overgrowth was about 40% of the
lake area but today it is definitely much higher. As the lake
is shallow the macrophyte vegetation grows both in wide
stretches and mosaic patterns in the whole area of the
lake depending on the sediment character of the lake bed
(sand or mud) as well as depth.

Between 1983 and 1988 extensive floristic investigations
of the lake were carried out by Zigrida Eglite and resulted
in a comprehensive list of macrophyte species found in
thelake (Eglite 1984, Tabaka etal. 1991). Small additions to
it were made by the author as the result of investigations
of 1987 and 1992 (Susko 1988, 1994a, 1994b). Repeated
investigations were carried out in 2005 (Annex 16).
Despite the negative impact of the 20th century, Klani Lake
continues to support a rich and a very diverse macrophyte
flora with many rare, very rare and protected as well as relict
plant species that have preserved from the previous climatic
periods. During the last 18 years considerable changes
have occurred in the macrophyte flora of Klani Lake. The
distribution of the majority of species has not considerably
changed. These are mainly common or also some rarer
emergent-leaved plant species. The distribution of many
rare species, like Eleocharis multicaulis, Hydrocotyle vulgaris,
Littorella uniflora, Lobelia dortmanna, to a smaller extent,
also that of Rhynchospora fusca has considerably increased.
The distribution of some common species — Nuphar lutea,
to some extent, also that of Phragmites australis has also
considerably increased. The distribution of Nuphar pumila,
Myriophyllum alterniflorum and Potamogeton gramineus has
on the contrary decreased at least 2 times over this period.
Chara strigosa and Potamogeton rutilus that until 1992
were found in some parts of the lake has, most probably,
become extinct due to the darkening of the water colour
and the decrease of the water transparency. Potamogeton
obtusifolius was also not recorded in the repeated survey of
the lake. In 2005 Juncus bulbosus var. fluitans — a submerged
variety of the species characteristic of the Lobelia-Isoetes
complexin the western part of Latvia as well as Chara aspera
were recorded for the first time in the lake.

n o g i

Parastas Véiroglapes Hydrocotyle vulgaris audze smilSainaja ezera paliené 20
gadu laika ir paplasinajusies. Hydrocotyle vulgaris growths on the sandy bank
of Klani Lake has increased during the last 20 years.

water transparency has also obviously decreased during
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Klanezera plasi sastopami 2 Eiropas un 5 Latvijas aizsar-
gajamie biotopi (17. pielik.). Eiropas biotopus parstav
,Oligotrofu lidz mezotrofu augu sabiedribas mineralvie-
lam nabadzigas adenstilpés un to krastmalas” un ,Par-
ejas purvi un sliksnas’, Latvijas biotopus - ,Semidistrofi
ezeri’, ,Piejuras ezeri un to piekrastes ar daudzstublaju
pameldra Eleocharis multicaulis, bringana baltmeldra
Rhynchospora fusca un parastas purvmirtes Myrica gale
augu sabiedribam”,,Mikstudens ezeri ar ezerenu Isoetes
un/vai lobéliju Lobelia un krastenu Littorella audzém’,
+Ezeri ar pamisziedu daudzlapes Myriophyllum alterni-
florum audzém’, ka ari ,Ezeri ar sikas lépes Nuphar pu-

mila audzém”.

SmilSainais un nedaudz akmenainais Klanezera krasts lobéliju ziedéSanas
laika. Sandy and stony bank of Klani Lake with Lobelia dortmanna in bloom.

Foto: V. Baronina

Klanezera, ta smilSainaja paliené un nokrastes slik3na sa-
stopams |oti liels retu un ipasi aizsargajamu sugu skaits
- kopuma 3 stinaugi un 13 vaskularie augi (16., 17. pielik.).
Slnaugus parstav aknu sdnas - dobulu fosombroni-
ja Fossombronia foveolata, kvadratiska preisija Preissia
quadrata un jomaina rikardija Riccardia chamaedryfolia,
vaskularos augus - daudzstublaju pameldrs Eleocharis
multicaulis, trejdalu madara Galium trifidum, parasta vai-
roglape Hydrocotyle vulgaris, sipolinu donis Juncus bulbo-
sus, Lézela lipare Liparis loeselii, vienzieda krastene Litto-
rella uniflora, Dortmana lobélija Lobelia dortmanna, palu
staipeknitis Lycopodiella inundata, parasta purvmirte
Myrica gale, pamisziedu daudzlape Myriophyllum alterni-
florum, sika lépe Nuphar pumila un bringanais baltmeldrs
Rhynchospora fusca.Tik plass aizsargajamo biotopu klasts
ar tik daudzam retu un loti retu aizsargajamo augu dzivi-
gam populacijam nav zinams neviena cita Latvijas ezera.

Lidz ar hidrologiskajam izmainam Seklené un Velnezera,
Seit saglabajusies vieniga zinama daudzstublaja pameld-
ra Eleocharis multicaulis atradne Latvija.
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Bezmugurkaulnieki dabas lieguma “Klanu purvs”

Voldemars Spungis

Latvijas Universitate / e-pasts: voldemars.spungis@lu.lv

Dabas lieguma fauna raksturota, izmantojot atseviskas
bezmugurkaulnieku grupas, kas liecina par konkréto
biotopu biologisko véertibu (19. pielik.). Mezos ipasa vé-
riba pievérsta atmirusas koksnes noarditajiem un glie-
meziem, plavas - tauriniem, Gdenos — sparém, purvos —
virsaugsnes posmkajiem. Bezmugurkaulnieku pétijumi
notika saméra isa laika perioda, tapéc konstatéta tikai
dala no iespéjamas sugu daudzveidibas.

Tradosas koksnes apdzivotaju daudzveidiba ir saméra
augsta. Konstatéti Kurzemei raksturigais sugu kom-
plekss, kuru parstav, pieméram, koksngrauzis Clytus arie-
tis. Dabisko meza indikatorsugu vitolu slaidkoksngrauza
Necydalis major populacija ir vaja, tacu var nostiprina-
ties, ja mezi netiks traucéti (Larmanis u.c. 2000). Biotopi
ir pieméroti bérzu briezvaboles Ceruchus chrysomelinus
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pastavésanai. Te dzivo reta laupitajmusu suga Laphria
ephippium.Tas indikatorvértiba ir tikpat augsta ka citam
laupitajmusam, kuru kapuri uzbrik koksngrauzu kapu-
riem. Dabas lieguma ir ipasi augsts divu biezi sastopa-
mo saproksilofago vabolu - ugunsvaboles Pyrrhochroa
coccinea un sarkansparna Lygistopterus sanguineus po-
pulacijas blivums.

Augstaka atmiruso koku apdzivotaju daudzveidiba
konstatéta galvenokart mezos, kas atrodas gar teritori-
jas dienvidu malu un 3aura josla gar Klanezera ziemelu
krastu. Tas izskaidrojams ar lielaku lapu koku ipatsvaru
$ajas teritorijas. Mezus pie ezera apdzivo dabisko mezu
indikatorsugas - asribu varpstingliemezis Clausilia cru-
ciata un spoza skudra Lasius fuliginosus. Mezos ar lielaku
skujkoku Tpatsvaru — ap purviem, dabas lieguma zie-




Two protected habitats of European importance and 5
ones of the Latvian importance are widely distributed in
Klani Lake (Annex 17). Habitats of European importance
are represented by ,Oligotrophic to mesotrophic
standing waters with vegetation of the Littorelletea
uniflorae and/or Isoéto-Nanojuncetea” as well as by
JIransition mires and quaking bogs’, habitats of Latvian
importance by ,Semidystrophic lakes", ,Coastal lakes
with Eleocharis multicaulis, Rhynchospora fusca and

"

Myrica gale stands’, ,Softwater lakes with /soetes and/

"

or Lobelia, Littorella stands’, ,Lakes with Myriophyllum

Foto: U. Muzikants

L i "
Ezeri ar Dortmana lobéliju Lobelia dortmanna biezak
sastopami Latvijas austrumdala, Kurzemé zinami tikai dazi
sadi ezeri. Lakes with Lobelia dortmanna are more common in
the eastern part of Latvia; in Kurzeme there are known only
few lakes.

Voldemars Spungis

alterniflorum stands” as well as by ,Lakes with Nuphar
pumila stands”.

Many rare and especially protected species occurin Klani
Lake, its sandy floodplain and the shoreline quagmire
- altogether 3 bryophyte and 13 vascular plant species
(Annex 16, 17). Bryophytes are represented by hepatics
Fossombronia foveolata, Preissia quadrata and Riccardia
chamaedryfolia, vascular plants by Carex scandinavica,
Eleocharis multicaulis, Galium trifidum, Hydrocotyle
vulgaris, Juncus bulbosus, Liparis loeselii, Littorella uniflora,
Lobelia dortmanna, Lycopodiella inundata, Myrica gale,
Myriophyllum alterniflorum, Nuphar pumila as well as by
Rhynchospora fusca. All these species are included in the
Red Data Book of Latvia or in the list of rare and protected
bryophytes, 13 of them are especially protected in
Latvia, 12 are included in the Red Data Book of the Baltic
Region and for the protection of 5 of them it is allowed
to organise nature reserves. From the biodiversity point
of view, Klani Lake is outstanding on the Baltic scale.
There is no other lake in Latvia where so many protected
habitats are found in association with vital populations
of so many rare and very rare protected species. Due to
the negative changes in Seklene and Velnezers Lake,
Klani Lake has also become the only known locality of
Eleocharis multicaulis in Latvia.
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Invertebrates in Klani Mire Nature Reserve

University of Latvia / e-mail: voldemars.spungis@lu.lv

The fauna of Klani Mire Nature Reserve was characterised
using particular invertebrate taxa, which indicated
to the biological value of particular habitat (Annex
19). Special attention in forests was paid to saproxylic
species, in open habitats — to butterflies, in water bodies
- to dragonflies, in bogs - to epigeic invertebrates. The
study of invertebrates was carried out during short
period of time, thus only part of potential species
diversity was recorded.

The diversity of species living in the dead wood was
rather high. The species community characteristic for the
western Latvia was stated, for example, Clytus arietis. The
population of natural forest indicator species Necydalis
major was weak, but perspectives are promising in case
of no further disturbances (Larmanis et al. 2000). Habitats

are suitable for Ceruchus chrysomelinus. Rare robber fly
Laphria ephippium was found. The indicator value of
species is as high as for the other species of robber flies,
which prey on larvae of longhorn beetles. The population
density of two common saproxylic species — Pyrrhochroa
coccinea and Lygistopterus sanguineus was remarkably
high.

The highest species diversity of saproxylic species was
observed mainly in the forests along southern border
of the territory and in a narrow strip of forests along
northern coast of Klani Lake. This could be explained by
larger proportion of deciduous trees there. Natural forest
habitat indicator species door snail Clausilia cruciata and
ant Lasius fuliginosus inhabited forests near the lake. The
diversity of saproxylic invertebrates was lower in the
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melrietumu dala, ka ari jaunajos mezos saproksilofagu
daudzveidiba ir zema. Jaunu mezu ipatsvars ir augsts,
ipasi dabas lieguma zieme|rietumu dala.

Dienas taurinu daudzveidiba dabas lieguma ir vidgji
augsta, jo teritorija parsvara klata ar meziem un pur-
viem un plavu ipatsvars ir nenozimigs. Vértigs ir ska-
biozu plavraibena Euphydryas aurinia atradums dabas
lieguma dienvidrietumu meza laucé. Sugas aizsardzibas
statuss ir vértéjams ka nelabvéligs, jo notiek o meza
laucu, kuras ir taurina kapuru baribas augs - plavas vilk-
méle un pieauguso ipatnu barosanas vieta, aizaugsana.
Seit pat ir iespéjama ari otras ES aizsargajamas sugas —
osu plavraibena Euphydryas maturna pastavésana, jo ir
tai pieméroti biotopi. Meza laucités ir konstatéta ipasi
augsta taisnsparnu daudzveidiba, ieskaitot mitru pla-
vu indikatorus — purvu siseni Mecostethus grossus un
Chrysochraon dispar, tas ir nozimigas apkartéjo mezu
saproksilofagiem un to parazitiem ka pieauguso ipatnu
papildus barosanas vietai.

Taurinu daudzveidibu gar dabas lieguma dienvidu malu
pozitivi ietekméjusi meza apsaimniekosana blakus teri-
torija. Izcirtumos ir bagatigi saaugusi nektaraugi, piemé-
ram, tiruma usne, lielais dadzis. Dabas lieguma ir atrasts
ari natru lacitis Callimorpha dominula.

1

Natru laciSa Callimopha dominula kapuri barojas ar plasi izplatitiem augiem

- natrém, tomér suga sastopama galvenokart mitros lapkoku mezos un meza
laucés ar natrém. Callimorpha dominula feed on widely distributed Stinging
Nettle, however the species can be found mainly in wet deciduous forests and
forest clearings with host plant.

Udenu kvalitates indikators - sparu daudzveidiba - ir
vértéjams ka vidéjs, bet tiesi ezera sparu daudzveidiba ir
zema. Jauzsver, ka ezera ir konstatétas divas ES aizsargaja-
mas sugas — baltpieres purvuspare Leucorrhinia albifrons
un spilgta purvuspare L. pectoralis, tacu o sugu popula-
cijas ir vajas. No katras sugas novéroti tikai atseviski Tpat-
ni. Klanezera toties ir stabila un ipatniem bagata Latvija
aizsargajamas sugas Libellula fulva populacija. Konstatéta
jauna sparu suga Latvijai Orthethum brunneum. lespé-
jams, klimatam klastot siltdkam, Latvija iecelo dienvidu
sugas un var izveidot pastavigas populacijas.
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Klanezers ir galvena sparu dzives vieta, tacu saméra nozi-
migs ir Klanu-Budnieku kanals, kas novada ezera Gdenus.
Kanala ir Iéna straume, un taja var dzivot ari upju sugas.

Klanezeru apdzivo parastas tdens gliemezu sugas — Ani-
sus vortex, Planorbis carinatus, Stagnicola palustris, S. fus-
cus, taCu nav atrastas tipiskas ezeru sugas, pieméram, Bi-
thynia tentaculata, Vivipara vivipara un Physa fontinalis.

Tipiska augstaja Klanu purva lakstaugu - sikkramu bez-
mugurkaulnieku fauna ir nabadziga. Dominé divsparni
- migeles Ceratopogonidae un trisulodi Chironomidae.
Tacu paréjo raksturigo divsparnu, pieméram, trausl-
kajodu Limoniidae, blivums ir zems. Atrasts tikai viens
sprizmetis Geometridae, lai gan janija vida tie ir masvei-
digi. Ir paaugstinats lapblusinu Psyllidae, kas barojas uz
virSiem, populacijas blivums. Atbilstosi zemajam kukai-
nu populacijas blivumam, ari zirnek|u blivums ir zems.
Novérojumi veikti augstaja purva netalu no Klanezera,
kur pétito teritoriju ietekmé ezera [imena pazeminasa-
na. No dienas tauriniem nav konstatéts purva biotopu
specialists — purva dzeltenis Colias palaeno.

Klanu purva virsaugsnes fauna ir tipiska augstajiem
purviem (22. pielik.). Te dzivo augsta purva specialisti
- skrejvaboles Agonum ericeti un Pterostichus rhaeticus,
raksturigas sugas — skrejvabole Pterostichus diligens,
lapgrauzi Altica oleracea un Lochmaea suturalis, sprak-
Skis Actenicerus sjaelandicus, cikade Ulopa reticulata,
raksturigais skudru sugu komplekss. Tomér visu sugu
populacijas blivums ir saméra zems. To varétu izskaidrot
ar purva ipatnibu, jo vegetacija ir zema, sfagni ir saméra
blivi. Purvam ari raksturigs diezgan lidzens reljefs, kas
dazadiem virsaugsnes bezmugurkaulniekiem nodro-
$ina mazak ekologisko niSu neka purvs ar izteiktu cinu
struktaru. Tai pat laika sugu daudzveidibas indekss ir
augsts, salidzinot ar citiem purviem.

Dabas lieguma konstatéts saméra maz ipasi aizsarga-
jamo un reto sugu (21. pielik.). Tas izskaidrojams ar sa-
méra plasiem, viendabigajiem biotopiem, iepriekséjo
mezu apsaimniekosanu. Konstatéto sugu aizsardzibas
statuss vértéjams ka labvéligs, bet populacijas stavoklis
- nelabvéligs, jo biotopi ir daléji pieméroti sugu pasta-
vésanai un to platibas ir nelielas. Klanezers ir sekls un,
iespéjams, tapéc nav piemérots purvusparém, savukart
mainigas spares populacija ir |oti bagata. Skabiozu plav-
raibenis apdzivo mazas aizaugo$as meza laucites, un
aizaugsana apdraud sugas pastavésanu, tacu 3o laucu
apsaimniekosana dabas lieguma “Klanu purvs” ir uzsak-
ta, kas pozitivi ietekmés gan to floru, gan faunu.

Paslaik nav novérota butiska antropogéna ietekme uz
dabas lieguma bezmugurkaulniekiem, lai gan dienvid-
rietumu dala notiek ierobezota mezizstrade, pie Klan-
ezera - rekreacija un purvos — ogosana.

Literatira
Larmanis V., Prieditis N., Rudzite M. 2000. MezaudZu atslégas bioto-
pu rokasgramata. Riga, Valsts Meza dienests, 127 Ipp.




coniferous forests, particularly around the bogs, and in
the younger pine stands. The proportion of young forests
is high, particularly in the northern part of territory.

Diversity of butterflies was moderately high, because
forests and bogs cover the most of territory and
proportion of meadows is low. Remarcable was record
of Euphydryas aurinia in a small forest meadow in the
southwestern part of the territory. The population
status of species was evaluated as unfavourable.
The overgrowing of small meadows by shrubs
threatens species. The host plant for larvae - Succisa
pratensis and feeding ground for adult butterflies is
limited. Small meadow and fen patches with Molinia
coerulea on calcareous soil are favourable habitats for
Euphydryas aurinia. Another protected species Scarce
Fritillary Euphydryas maturna could be found there
because of suitable habitats. Extremely high diversity
of grasshoppers was observed in the investigated
meadows and fens, including indicators of wet
meadows - Large Marsh Grasshopper Mecostethus
grossus and Large Gold Grasshopper Chrysochraon
dispar.The habitats are important for additional feeding
of saproxylic beetles and parasitic insects coming from
the surrounding forests. Callimorpha dominula also was
found in the territory.

Forest management along the southern boarder of the
protected territory positively influenced the diversity of
butterflies, because flowering plants, like Creeping Thistle
and Woolly Burdock are growing in the clear cuts.

The diversity of dragonflies - indicators of quality of
water bodies - was evaluated as moderate. Klani Lake is
shallow and diversity of dragonflies is low. Two protected
in EU species — Leucorrhinia albifrons and L. pectoralis were
recorded, but the populations of these species are weak.
Only few specimens of every species were observed,
while very rich and stable population of protected species
in Latvia species - Libellula fulva was there. New dragonfly
species for Latvia Orthethum brunneum was found.
Probably, new southern species immigrate and establish
populations in Latvia because of climate warming.

Klani Lake is the main habitat for dragonflies, however
Klani-Busnieki Canal draining the lake waters also is an
important habitat. The stream is slow thus providing
habitats for species living in both standing and running
waters.

Klani Lake is inhabited by common aquatic snail species
— Anisus vortex, Planorbis carinatus, Stagnicola palustris, S.
fuscus, however characteristic lake species, for example,
Bithynia tentaculata, Vivipara vivipara or Physa fontinalis
were not found.

The fauna of grass-dwarf shrub layer dwelling
invertebrates is poor in the typical raised bog habitats
of Klani Mire. Biting midges Ceratopogonidae and non-
biting midges Chironomidae were dominant, while
abundance of other characteristic bog dipterans, for
example, crane flies Limoniidae was low. Single individual

Foto: V. Spungis

of geometer moths Geometridae was found, although
they should be abundant. The density of jumping plant
lice Psyllidae feeding on Heather had increased density.
The abundance of spiders correspondingly to low
number of insects was insignificant. The observations
were done in the raised bog close to the Klani Lake
and the sample area was affected by the lowered water

Skabiozu plavraibenim Euphydryas aurinia ir nepiecieSamas mitras kalkainas
plavas, kuras aug plavas vilkméle. Euphydryas aurinia needs wet calcareous
meadows with Succisa pratensis.

table in the lake. The bog habitat specialist Moorland
Clouded Yellow Colias palaeno was not found.

Epigeic fauna in the Klani Mire was typical for raised bogs
(Annex 22). Bog specialist ground beetles Agonum ericeti
and Pterostichus rhaeticus, characteristic ground beetle
Pterostichus diligens, leaf beetles Altica oleracea and
Lochmaea suturalis, click beetle Actenicerus sjaelandicus, leaf
hopper Ulopa reticulata and other characteristic species
were found in the bog. However, the population density
of these species was low. It can be explained by specificity
of raised bog - vegetation is low and Sphagnum forms
dense cover. The bog has rather smooth micro-relief thus
providing less number of different niches for epigeic
invertebrates in comparison with bogs with well-defined
hummocks. At the same time Shannon species diversity
index was comparatively high.

Number of rare and particularly protected species was
low Klani Mire Nature Reserve (Annex 21). That can
be explained by the presence of rather homogenous
habitats and by previous forest management. The
conservation status of particularly protected species can
be evaluated as favourable, but status of populations —
as unfavourable because of limited areas and low quality
of suitable habitats. Klani Lake is shallow. Probably that
is why the lake is not favourable for White-faced Darters,
but favourable for Scarce Libellula. Marsh Fritillary was
found meadows with limited area and overgrowing of
meadows threatens the species.

Currently, no significant anthropogenic influence on
invertebrates was recognised in the nature reserve
although limited forest management in the southern
part and recreation and berry picking take place near
Klani Lake.
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Sauszemes gliemezu fauna dabas lieguma ,Klanu purvs”

Digna Pilate
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Dabas lieguma,Klanu purvs”ir konstatéti 27 sauszemes
sugu gliemezi no 11 dzimtam no Latvija sastopamajiem
86 sugu sauszemes gliemeziem (20. pielik.). Sauszemes
gliemezu fauna teritorija raksturojama ka vidéji bagata.
Mezi ir saimnieciski ietekméti, lielaka dala no tiem ir at-
jaunojusies péc kailcirtém vai aizaugot atklatam plati-
bam. MelnalkSnu mezus liela méra ir ietekméjusi graviji.
Nosusinasanas rezultata Sajos mezos ir loti maz vai ari
nav sastopami tiem raksturigo sugu gliemezi, piemé-
ram, purva pumpurgliemezis Vertigo antivertigo un mir-
dzosa zemesspolite Zonitoides nitidus. Turpreti lielaka
skaita ir sastopami sausakiem meziem raksturigo sugu
gliemezi, pieméram, darza vingliemezis Cepaea horten-
sis un véderainais varpstingliemezis Macrogstra ventri-
cosa. Lielaka dala no teritorija atrastajiem gliemeziem,
pieméram, parastais dzintargliemezis Succinea putris,
parastais gludgliemezis Cochlicopa lubrica un gaisa ko-
nusspolite Euconulus fulvus ir parasti un biezi dzivo ne
tikai meZos, bet ari plavas un darzos visa Latvija. Tomér
dazu sugu gliemezi, kuri Latvija citas vietas mezos tiek
atrasti biezi, pieméram, gludais varpstingliemezis Coch-
lodina laminata, blava kristalspolite Aegopinella pura, ka
ari véderainais varpstingliemezis Macrogastra ventricosa,
Klanu dabas lieguma konstatéti salidzinosi reti.

Latvija ipasi aizsargajama ir 21 sauszemes gliemezu suga.
Dabas lieguma teritorija atrasti ¢etru aizsargajamu sugu
gliemezi - lielais gludgliemezis Cochlicopa nitens, gludais
varpstingliemezis Cochlodina orthostoma, margainais
varpstingliemezis Clausilia dubia un divzobu varpstinglie-
mezis Clausilia bidentata. Visas ipasi aizsargajamas sugas
ir ierakstitas Latvijas Sarkanaja gramata. Varpstingliemezi
ir ari dabisko mezu biotopu indikatorsugas.

Lielais gludgliemezis Cochlicopa nitens Latvija ir atrasts

visa teritorija, bet reti. Sie gliemezi dzivo loti mitras un
kalkainas vietas, pieméram, zalu purvos un slapjas pla-
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vas, arl parmitros mezos. Tos apdraud dzivotnu nosusina-
$ana. Klanu dabas lieguma suga konstatéta viena atradné.

Taisnmutes varpstingliemezis Cochlodina orthostomaLat-
vija ir novérots visa teritorija, tacu reti. Biezak un lielaka
skaita sastopams lapu koku mezos, ipasi saimnieciski maz
un méreni ietekmétos mezos. Nav konstatéts priezu me-
Zos un koptas eglu kultaras. Taisnmutes varpstingliemezi
uzturas zemsega, zem tradosu koku un celmu mizas, zem
kritalam un akmeniem. Mitra laika uzturas uz lapu koku
stumbriem. Klanu dabas lieguma suga konstatéta eglu
meZza uz apses stumbra, bet tas sastopamiba te ir reta.

Margainais varpstingliemezis Clausilia dubia Latvija sas-
topams visa teritorija, tacu reti. Sis sugas gliemezi bie-
zak un lielaka skaita dzivo lapu koku mezos neka skujko-
ku mezos. Nav konstatéts priezu mezos un koptas eglu
kultaras. Dzivo zemsega, zem tridosu koku un celmu
mizas, zem kritalam un akmeniem. Mitra laika uzturas
uz lapu koku stumbriem. Klanu dabas lieguma suga
konstatéta viena meza nogabala, un tas sastopamiba te
raksturojama ka reta.

Divzobu varpstingliemezis Clausilia bidentata sasto-
pams visa Latvija, tacu reti. Sis sugas gliemezi biezak
un lielaka skaita sastopami Ziemelkurzemé, neka citur
Latvija. Vieniga varpstingliemeZzu suga, kas 3aja regiona
konstatéta priezu meza. Acimredzot piejiaras maigais
klimats un Tsais sala periods labvéligi ietekmé divzobu
varpstingliemeza izplatibu un sastopamibu 3aja terito-
rija. Dzivo zemsega, zem trido3u koku un celmu mizas,
zem kritalam un akmeniem. Mitra laika uzturas uz lapu
koku stumbriem. Klanu dabas lieguma no apsekota-
jiem meZa nogabaliem suga konstatéta eglu meza un
melnalkdnu meza. Tas sastopamibu dabas lieguma teri-
torija var raksturot ka saméra retu.

Putni dabas lieguma “Klanu purvs”

Latvijas Universitate, Zoologijas muzejs / e-pasts: buteo@lanet.lv

Teritorija un tas apkartne ornitologiskas izpétes no-
likos apmekléta atsevisku ekspediciju veida dazadu
projektu ietvaros iepriek$éja gadsimta astondesmita-
jos un devindesmitajos gados, ka ari misu gadsimta
sakuma. Par 3is vietas ornitofaunas izpétes sakuma
laiku jauzskata pagajusa gadsimta astondesmitie gadi,
kad uzsakts darbs pie pirma Latvijas ligzdojoso putnu
atlanta (Priednieks u.c. 1989) un tam sekojosa Eiropas
ligzdojoso putnu atlanta. 1981. g. teritoriju apmekl&jusi
M. un A. Strazdi, skatot putnu sugas Klanezera un Klanu
purva. Latvijas purvu izpétes projekta ietvaros veikti
putnu novérojumi Klanezera (Pakalne et al. 1996).
EMERALD projekta ornitofauna inventarizéta 2001. -
2003. gada (V. Liepas nepublicéti dati) (Anon. 2004). Iz-
mantoti ari otra Latvijas ligzdojoso putnu atlanta (2001
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- 2004) materiali (LOB, nepublicéti materiali).

Sugu daudzveidibas novértéjums teritorija

Lidz sim dabas lieguma un ta tuvakaja, robezojosaja zona
konstatéta 21 Latvijas un Eiropas ipasi aizsargajamas put-
nu suga (23. pielik.). lesp&jamas vél 3 — 4 sugas, kuras, lai
ari biotopi ir pieméroti, lidz $im nav izdevies atrast.

Mezi (lapu koku, skuju koku, jaukti) ir dazadas mitruma
pakapés — no dumbraja lidz vérim un no purvaja lidz la-
nam ar sila fragmentiem. Putniem nozimigi ir mitrie un
slapjie meza augsanas tipi. Skuju koku, it seviski priezu
mezos putnu gan sugu skaita, gan blivuma zina ir mazak
—raksturiga ir Zubite Fringilla coelebs, koku ¢ipste Anthus
trivialis, sila strazds Turdus pilaris, dizraibais dzenis Den-



Terrestrial snail fauna of Klani Mire Nature Reserve

Digna Pilate

University of Daugavpils / e-pasts: digna.pilate@biology.lv

Fauna of terrestrial molluscs in Klani Mire Nature Reserve
is rather abundant. The 27 terrestrial mollusc species
(representing 10 families) from 86 species occurring in
Latvia were recorded (Annex 20).

Forests in Klani Mire Nature Reserve are affected by
human activities. Most of them have regenerated
after clear-cuts or are overgrown former grasslands.
Deciduous swamp forests with Black alder Alnus
glutinosa are influenced by drainage ditches. Due
to drainage mollusc species Vertigo antivertigo and
Zonitoides nitidus which are typical for these habitats
are very rare or are missing at all. At the same time snail
species typical for more dry forests, e.g. Cepaea hortensis
and Macrogstra ventricosa occur there.

Most of mollusc species found in the nature reserve are
common species in Latvia not only in forests but also in
meadows and gardens like, Succinea putris, Cochlicopa
lubrica, Euconulus fulvus. Nevertheless, species, such as
Cochlodina laminata, Aegopinella pura and Macrogastra
ventricosa which are common for forests in Latvia, in Klani
Mire Nature Reserve are relatively rare.

In Latvia 21 terrestrial mollusc species are protected. Four
of them occur in Klani Mire Nature Reserve: Cochlicopa
nitens, Cochlodina orthostoma, Clausilia dubia and Clausilia
bidentata. These are also Red List species. All Clausilidae
are indicator species of forest key habitats.

The snail Cochlicopa nitens occurs over all Latvia but
everywere is rare species. In Klani Mire Nature Reserve
it is found only in one locality. It dwells in wet and
calcareous habitats, e.g. fens, wet meadows and forests.
They are endangered by habitat drainage.

Also the snail Cochlodina orthostoma occurs over Latvia

Aivars Petrins

but just in Klani Mire Nature Reserve, is rare species. It
is more abundant in deciduous forests with small and
moderate influence. Pine forests and well-managed,
planted spruce forests lack this species.

The snail Cochlodina orthostoma dwells in the litter,
beneath the bark of decaying trees and tree stumps,
beneath the windfallen trees and stones. During the
humid weather it occurs on deciduous tree stems. In Klani
Mire Nature Reserve it was found on aspen tree stem in
spruce forest.

The snail Clausilia dubia occurs all over Latvia but in Klani
Mire Nature Reserve is rare species. It is more abundant in
deciduous forests rather than in coniferous forests.

Clausilia dubia also avoids pine forests and well-managed,
planted spruce forests. It dwells in the litter, beneath
the bark of decaying trees and tree stumps, beneath the
windfallen trees and stones. During the humid weather
it occurs on deciduous tree stems. In Klani Mire Nature
Reserve it is known only in one locality.

The snail Clausilia bidentata occurs all over Latvia but is rare
species. In Klani Mire Nature Reserve it can be regarded as
rather rare species. This species is more abundant in North
Kurzeme in comparison to other regions of Latvia. In North
Kurzeme it is only Clausilidae species found even in pine
forest. Obviously mild maritime climate and short period
of frost has advantageous influence on distribution and
abundance of Clausilia bidentata. It dwells in litter, beneath
the bark of decaying trees and tree stumps, beneath the
windfallen trees and stones. During the humid weather it
occurs on deciduous tree stems.

In Klani Mire Nature Reserve it was found in forests of
spruce and black alder.

Birds in Klani Mire Nature Reserve

University of Latvia, Museum of Zoology / e-mail: buteo@lanet.lv

In the 1980-ties and 1990-ties, as well at the beginning
of the 21st century in the frame of various projects
the territory and its surroundings was visited for
ornithological studies during separated field visits. As
the beginning of the bird fauna studies of the territory,
can be considered the beginning of the 1980-ties, when
the work was begun for the first Latvian Atlas of Breeding
Birds (Priednieks et al. 1989) that was followed by the
Atlas of European Breeding Birds. In 1981 the territory
was visited by M. un A. Strazdi, observing bird species in
Klani Lake and Klani Mire. During the Inventory project
of Latvian peatlands in 1995, bird species were studied
in Klani Lake (Pakalne et al. 1996). The bird fauna was
studied also during the EMERALD project between
2001 and 2003 (V. Liepa unpublished data) (Anon.2004).

There is also the data from the second Atlas of Breeding
Bird species of Latvia (2001 — 2004) (unpublished data
of Latvian ornithological society).

Evaluation of species diversity of the territory
Until present, in the nature reserve and its closest
surroundings 21 especially protected bird species of
Latvia and Europe were found (Annex 23). It is still
possible that 3 — 4 more species could occur but have
not been recorded although habitats are appropriate.

Forests (coniferous, broad-leaved and mixed) have the
various wetness degrees. Moist and wet forest types
dominate. In coniferous, especially pine forests, there are
less bird species, both in species number and density.
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Gaigala Bucephala clangula mit purva lamas un ezeros.
Bucephala clangula lives in the raised bog pools and lakes.

drocopos major, zeltgalvitis Regulus regulus, cekulzilite
Parus cristatus, mizlozna Certhia familiaris, silis Garrulus
glandarius un citas.

Lapu koku un jauktas mezaudzés putnu sugu skaits ir
lielaks. Biezak sastopama ir zubite Fringilla coelebs, meln-
galvas kaukis Sylvia atricapilla, ¢uncins Phylloscopus col-
lybita, vititis Phylloscopus trochylus, svirlitis Phylloscopus
sibilatrix, sarkanriklite Erithacus rubecula, melnais meza
strazds Turdus merula, paceplitis Troglodytes troglodytes,
dziedatajstrazds Turdus phylomelos, lauku balodis Co-
lumba palumbus, meza tilbite Tringa ochropus pelkajite
Prunella modularis un daudzas citas.

Teritorija vai netalu no tas robezam meza dala konstaté-
tas 14 ipasi aizsargajamas putnu sugas — melnais starkis
Ciconia nigra, zivju érglis Pandion haliaeetus, Kikis Pernis
apivorus, juras érglis Haliaeetus albicilla, mazais érglis
Aquila pomarina, lauku piekins Falco tinnunculus, med-
nis Tetrao urogallus, meZirbe Bonasa bonasia, bik3ainais
apogs Aegolius funereus, vakarlépis Caprimulgus europa-
eus, trispirkstu dzenis Picoides tridactylus, melna dzilna
Dryocopus martius, peléka dzilna Picus canus un mazais
muskérajs Ficedula parva.

lespé&jams, Seit mit ari tddas putnu sugas ka baltmugu-
ras dzenis, apodzins, meza bolodis. Tomér liela dala no
iepriek$ minétajam putnu sugam teritorija tikai barojas,
bet neligzdo.

Klanezers sakara ar ta mazattistito augaju vairak nozi-
migs ka caurcelojoso Udensputnu atpatas vieta, kriklis
Anas crecca, cekulpile Aythia fuligula u.c. Tomér ari te
ligzdo, dazkart epizodiski, tadas ezeriem raksturigas su-
gas ka paugurknabja gulbis Cygnus olor, cekuldikuris
Podiceps cristatus, meza pile Anas platyrhynchos, ceru
kaukis Acrocephalus schoenobaenus, niedru stérste Em-
beriza schoeniclus, mérkazina Gallinago gallinago, bran-
sparnu kaukis Sylvia communis un citas.
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Ezera novérotas 4 Eiropas un Latvijas Tpasi aizsargaja-
mas putnu sugas — ziemelu gulbis Cygnus cygnus, nied-
ru lija Circus aeruginosus, plavu lija Circus pygargus un
upes zirins Sterna hirundo.

Klanu un Piinas purvos bieZi novérojamas sugas ir pla-
vu Cipste Anthus pratensis un lauku cirulis Alauda arven-
sis, mazak lukstu cakstite Saxicola rubetra, malu zonas
dzeguze Cuculus canorus, koku Cipste Anthus trivialis,
vititis Phylloscopus trochylus.

Rubenis Tetrao tetrix pavasaros sastopams abos dabas lieguma
purvos.

Tetrao tetrix in springs can be observed in both the mires of
the nature reserve.

Purvu biotopos vismazak konstatéts ipasi aizsargajamo
putnu sugu. No augstajiem purviem raksturigajam sugam
atrasta tikai dzérve Grus grus, rubenis Tetrao tetrix, bet dau-
dzus gadus atpakal - liela ¢akste Lanius excubitor.

2005.gada, ka ari iepriekséjos apmekléjumos, nezinamu
iemeslu dé| neviena no purviem nav konstatéts dzeltenais
tarting Pluvialis apricaria un purva tilbite Tringa glareola,
kas $ada lieluma un veida purvos parasti médz ligzdot.

Abu purvu atseviskas zonas vérojams nedabisks sau-
sums, pastiprinata vedetacijas attistiba gravju zonas.
lespé&jams, tiesi iepriekséjo laiku melioracijas susinosa
darbiba varétu bat par iemeslu purva putnu faunas sali-
dzinosi vajai parstavniecibai.
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Characteristic species include Fringilla coelebs, Anthus
trivialis, Turdus pilaris, Dendrocopos major, Regulus regulus,
Parus cristatus, Certhia familiaris, Garrulus glandarius, etc..

In the broad-leaved and mixed forests the bird species
number is higher. More common species include
Fringilla coelebs, Sylvia atricapilla, Phylloscopus collybita,
Phylloscopus trochylus, Phylloscopus sibilatrix, Erithacus
rubecula, Turdus merula, Troglodytes troglodytes, Turdus
phylomelos, Columba palumbus, Tringa ochropus Prunella
modularis and many other species.

In the territory or close to it, in a forest 14 especially
protected bird species were found, like Ciconia nigra,
Pandion haliaeetus, Pernis apivorus, Haliaeetus albicilla,
Aquila pomarina, Falco tinnunculus, Tetrao urogallus,
Bonasa bonasia, Aegolius funereus, Caprimulgus
europaeus, Picoides tridactylus, Dryocopus martius, Picus
canus and Ficedula parva.

Still it is possible that in the area occur such bird species
as Dendrocopus leucotos, Glaucidium passerinum and
Columba oenas. Most of the above mentioned species
only feed in the area but do not nest.

Klani Lake due to the vegetation peculiarities is
important as resting area for the migratory waterfowl,
like Anas crecca and Aythia fuligula. Still here nest,
sometimes sporadically, such species characteristic
for lakes, like Cygnus olor, Podiceps cristatus, Anas
platyrhynchos, Acrocephalus schoenobaenus, Emberiza
schoeniclus, Gallinago gallinago, Sylvia communis and
other species.

In total, 4 especially protected species of Europe and
Latvia, such as, Cygnus cygnus, Circus aeruginosus, Circus
pygargus and Sterna hirundo were observed.

In Klani and Piana Mires common species include
Anthus pratensis and Alauda arvensis; less common is
Saxicola rubetra, on the margins Cuculus canorus, Anthus
trivialis and Phylloscopus trochylus occur.

In the mire habitats bird species common for raised
bogs, like Grus grus, Tetrao tetrix were recorded but also
many years ago - Lanius excubitor.

In 2005, similarly like in earlier visits, for unknown reasons
Pluvialis apricaria and Tringa glareola were not observed
that often nest in the mires of such size and type.

In both the mires, there are certain very dry parts, more
dense vegetation in the ditch area. It is possible that
the earlier drainage could be the reason for the low
representation of bird fauna.

Foto: A. Petrins

Foto: A. Petrins

Dzerve Grus grus paretam ligzdo ari Klanezera apkartné.
Grus grus sometimes nests in the vicinity of Klani Mire.

Trispirkstu dzenis Picoides tridactylus nereti sastopams
purviem apkartéjos mezos.

Picoides tridactylus is quite common in the surrounding
forests of the mires.
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Ziditajdzivnieki dabas lieguma “Klanu purvs”

Valdis Pilats

Gaujas nacionald parka administrdcija / e-pasts: valdis.pilats@gnp.gov.lv

Foto: A. Klepers

Dabas lieguma teritorija ir saméra neliela, tomér bioto-
pu dazadibas dé| ziditajdzivnieku sugu daudzveidiba ir
salidzinosi liela: konstatétas 15 sugas, 8 sugas atbilstosi
medibu dzivnieku uzskaites datiem uzskatamas ka sa-
stopamas teritorija un vél 12 sugas ir varbtéji sastopa-
mas (kopa 35 no 60 Latvija esosajam sauszemes ziditaj-
dzivnieku sugam).

Senak lieguma teritorija dala zemes izmantota lauksaim-
niecibas vajadzibam: siena ieguvei un, iespéjams, ari ka
ganibas. Dabiskie zalaji dazadas aizaugsanas stadijas
un nelielas platibas saglabajusies vél arvien. Sajos at-
klatajos biotopos baribas mekléjumos ierodas vairums
to ziditajdzivnieku sugu, kuras midzenus un sléptuves
pamata ieriko meza: gan parnadzi, gan mazie un vidé-
ji lielie pléséji. Ar krimiem aizaugos$ajas un laukstaugu
sugam bagatajas meza laucés visbiezak konstatétas
alnu un mezacaku darbibas pédas. Udenstilpju tuvuma
laukstaugu sugam bagati zalaji vasara ir galvenais baro-
$anas biotops ari bebriem. Tie saméra liela skaita sasto-
pami gandriz visos lielakajos gravjos, tai skaita Klanu-
Basnieku kanala. Aizaugosajas meza plavas konstatéti
kurmis un lauku strupaste, sastopams ari pelékais zakis.

Ka varbutéji sastopama siko ziditaju suga minama svit-
raina klaidonpele. Vecplavas, saméra netipiska biotopa
- plava, konstatéts ari idenscirlis. Parasti tas uzturas da-
zadu udenstilpju krastos, ka ari barojas tdeni.

No dabas lieguma satopamajam ziditajdzivnieku sugam
6 ir ipasi aizsargajamas. Dabas liegums ka pastaviga dzi-
votne, acimredzot, kalpo tikai trim no $im ipasi aizsarga-
jamam sugam: ziemelu siksparnim, baltajam zakim un
meza caunai. Ziemelu siksparnis novérots gan pie Kla-
nezera, gan virs lielakajiem melioracijas gravjiem.

Ta ir visa Latvijas teritorija |oti biezi sastopama siksparnu
suga, kas diena slépjas ékas, ka ari koku dobumos un
barisos, bet naktis barojas dazados biotopos, tai skaita
virs adeniem. Udru darbibas pédas (ekskrementi) redza-
mas tikai Klanu-Basenieku kanala. Visticamak, lieguma
teritorija epizodiski bezledus perioda uzturas viens vai
dazi adri. Ar 1G3i un vilki dabas lieguma uzturas epizo-
diski, jo te ir tikai dala no to lielajiem dzives iecirkniem.
Pédéjos gados lieguma un tam piegulosajos mezos no-
vérots lGsis. Sezonali, galvenokart ziema, lieguma ieklist
ari viens vai vairaki vilki.

Bebram Castor fiber 1pasi pieméroti biotopi ir Klanu-Busnieku kanala apkartneé.
Castor fiber has especially good habitats in surroundings of Klani-Basnieki canal.
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Valdis Pilats

Mammals in Klani Mire Nature Reserve

Administration of the Gauja National Park / e-mail: valdis.pilats@gnp.gov.lv

The area of nature reserve is relatively small. Nevertheless
the mammal fauna due to diversity of habitats is
rather rich. In nature reserve 15 species were found;
8 species according to game statistics are assumed
as present and additional 12 species — as presumably
present (altogether 35 of 60 terrestrial mammal species
occurring in Latvia).

Formerly, part of land of present nature reserve was used
for agriculture, i.e. for the haymaking and, probably, also
as pasture. Semi-natural grasslands in different stages
of overgrowth and of small area still can be found.
These open habitats serve as feeding grounds for many
mammal species which make their dens and hiding-
places in the forest, including large herbivores, small
and medium sized carnivores. Signs of Elk and Wild Boar
Sus scrofa activity were most frequently recorded in
meadows rich with vascular plants and partly overgrown
by bushes. Grasslands, rich in soft vascular plants at
the river banks, are beavers™ main habitat for foraging
during the summer. Beavers are common almost in all
the biggest ditches including Klani — Basnieki Canal.
The Mole Talpa europaea, Common Vole Microtus arvalis
and most likely Brown Hare Lepus europaeus as well
as Striped Field Mouse Apodemus agrarius are species

dwelling in overgrown meadows continuously. The
Water Shrew Neomys fodiens also was found in one of
those overgrown meadows, i.e. in a habitat indistinctive
for this species. Usually it dwells on the banks of different
watercourses and searches for food even in the water.

From all mammal species occurring in Klani Mire six
species are protected. Most probably only three of those
species- Northern Bat, Mountain Hare and Pine Marten
dwell the nature reserve constantly. Northern bats were
observed at the Klani Lake as well as at biggest ditches
that is very common bat species in Latvia. During day
time bats hide in buildings as well as in tree cavities
and nest-boxes. During the night bats are foraging in
different habitats, also above the watercourses.

The signs of otter activity (droppings) were found only at
Klani - Basnieki Canal. In the nature reserve most probably
only one or few otters occur from time to time during the
ice free season and mainly in canal. Also lynxes and wolves
occur in nature reserve episodically as reserve is only a
small part of their large home ranges. During last years in
forests of nature reserve and surrounding areas one lynx
has been observed. Seasonally, mainly during the winters,
nature reserve is visited also by one or few wolfs.

Udrs Lutra lutra médz apdzivot tiru un strauju upisu krastus, sastopams ari pie Klanu - Basnieku kanala.
Lutra lutra can live on the banks of rivers; is known also near Klani — Basnieki Canal.
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2.4. Dabas liegums VESETAS PALIENES PURVS

2.4.Veseta Foodplain Mire Nature Reserve



VESETAS PALIENES PURVS

Galvenas dabas vértibas:

Zalu, parejas, avotainu purvu un palienu plavu komplekss
Daudzveidigi mezu biotopi, galvenokart slapjie mezi

Vesetas upe ar vecupém un straujtecém .
60 Latvija un Eiropa aizsargajamas augu un dzivnieku sugas

Negativas ietekmes:

Parejas purva aizaugsana

Pirms dabas lieguma dibinasanas teritorija veikta intensiva
mezsaimnieciska darbiba t.sk. mezu melioracija

Vesetas palienes plavu apsaimnieko3anas partrauk3ana
Vesetas upes vecas gultnes aizsérésana

Teritorijas statuss: Atrodas:
o Aizkraukles rajona Vietalvas un Aiviekstes pagastos
Latvijas Tpasi aizsargajama dabas teritorija — dabas liegums *_Madonas rajona Kalsnavas pagasta
Eiropas aizsargajamo teritoriju tikla Natura 2000 vieta Izveidots:

1999. gada

Platiba:

1999.9.-130 ha
2003.9.-427 ha

Apsaimniekosa

4,9 ha parejas purva apsaimniekosana, veicot apauguma izcirsanu

Uzbaveéta purva laipa

Dabas lieguma “Vesetas palienes purvs” novietojums.
Location of Veseta Floodplain Mire Nature Reserve.
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VESETA FOODPLAIN MIRE

Statuss: Location:

o Aiviekste and Vietalva Municipalities, Aizkraukle District,
e Especially protected nature area in Latvia — nature reserve. e Kalsnava Municipality, Madona District

e Included in European network of protected territories Natura Established:
2000.
1999
The main nature values: Total area:

e Spring fens, transition mires and floodplain meadows
« Different forest types, mainly swamp forests e 1999-130ha
o Veseta River floodplain with old river beds e 2003 -427 ha
e 60 especially protected plant and animal species
Negative influence: Management:
e Overgrowing of transition mires and spring fens with shrubs
and trees
o Earlier forest drainage carried out in the project territory and | e Management of 4.9 ha of spring and transition mire vegeta-
outside tion by cutting trees and shrubs

e Overgrowing of floodplains with shrubs and tall vascular | e Boardwalk built
plant species
o Blocking up of the old riverbed of the Veseta River

Vesetas palienes purva satelitaina.
Satelite image of Veseta Floodplain Mire.

Lisguma robaka
Border of nature resarve
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VESETAS PALIENES PURVS

Dabas lieguma ,Vesetas palienes purvs” augi un biotopi

Baiba Bambe Latvijas Valsts MezZzinatnes institats “Silava”/ e-pasts: baiba.bambe@mps.vmd.gov.lv

Foto: M. Pakalne

Dabas apstakli, vegetacija un flora

Dabas liegums ,Vesetas palienes purvs” atrodas Aus-
trumlatvijas zemienes Aronas paugurlidzenuma Vesetas
- Aronas pazeminajuma ziemelrietumu dala, kas stiep-
jas gar Vidzemes augstienes dienvidu nogazi. Liegums
izveidots 1999. gada 130 ha platiba, tacu lai pilnigak
aptvertu palieni pa dabiskajam robezam, 2003. gada
liegums paplasinats dienvidrietumu virziena, ieklau-
jot Ezissalas mezu un aizaugusas slapjas plavas ap to.
Lieguma dibinasanas mérkis ir vértigu mitraju biotopu
kompleksa - parejas purvuy, slapjo mezu un palienu pla-
vu saglabasana un retu augu sugu aizsardziba.

Alpu mazmeldrs Trichophorum alpinum ir raksturiga parejas purvu suga.
Trichophorum alpinum is a characteristic species in transition mires.

Ka botaniski interesanta teritorija Vesetas palienes purvs
zinams jau kops 20. gs. vidus, kad pétijumus Vesetnieku
ekologiskaja stacionara, kur ieklauta ari dala no tagadéja
lieguma teritorijas, veica Latvijas Valsts Mezzinatnes insti-
tata,Silava” botanike, briologe Austra Abolina. Teritorijai
ir augsta zinatniska vértiba, jo regulari hidrologiski un
ekologiski novérojumi tur notiek jau gandriz 40 gadus.

Izplatitakie vegetacijas tipi lieguma ir dazadi mitraji
- zalu un parejas purvi, palienu plavas un slapji mezi.
Sastopami ari sausienu mezi un saldadens biotopi — Ve-
setas upe un tas vecupes, strauti un gravji.

Zalu purvu un palienu plavu vegetaciju veido parastas
niedres un augsto gris|lu sabiedribas no klases Phragmiti-
Magnocaricetea. Valdos$as sugas ir parasta niedre Phragmites
australis, slaidais, satuvinatais un cinu grislis Carex acuta,
C. appropinquata, C. cespitosa. Atziméta ari |oti reta suga,
kas Latvija sasniedz sava areala rietumu robezu - ako-
tainais grislis Carex atherodes. BiezZi sastopamas eitrofas
augsto lakstaugu audzes, kur dominé parasta vigrieze
Filipendula ulmaria, meza sunburkskis Anthriscus sylvestris,
vitolu véjmieting Lythrum salicaria. Tikai |oti mazas plati-
bas reljefa paaugstindjumos palienu plavas konstatéti vil-
kakalas plavu fragmenti ar stavo vilkakalu Nardus stricta
un pazvilo misinsmilgu Sieglingia decumbens.
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Parejas purvi tuvaki klases Scheuchzerio-Caricetea ve-
getacijai, kur biezi sastop trejlapu puplaksi Menyanthes
trifoliata, purva ragtdilli Peucedanum palustre, tievsak-
nu, divputek$nlapu un pukauglu grisli Carex chordorrhi-
za, C. diandra, C. lasiocarpa, Varnstorfa un gludo sfagnu
Sphagnum warnstorfii, S. teres, parasto smailzariti
Calliergonella cuspidata, bet ciniem raksturigas ari sugas
no klases Oxycocco-Sphagnetea - liela dzérvene Oxycoccus
palustris, apallapu rasene Drosera rotundifolia, purva
krokvacelite Aulacomnium palustre, Magelana sfagns
Sphagnum magellanicum. Ar niedrém aizaugosa parejas
purva konstatéta viena no lielakajam Eiropas nozimes
sugas dzeltenas akmenlauzites Saxifraga hirculus po-
pulacijam Latvija. Atzimétas ari dazadas aizsargajamas
orhidejas - trejdaivu korallsakne Corallorhiza trifida, Ru-
sova, plankumaing, stavlapu un Fuksa dzeguzpirkstite
Dactylorhiza russowii, D. maculata, D. incarnata,
D. fuchsii, odu gimnadénija Gymnadenia conopsea, pur-
va stinene Hammarbya paludosa. Retas un aizsargaja-
mas sunas parejas purvu zemsedzé parstav Eiropas
ka ari spuraina dziparene Paludella squarosa un Rutes
smaillape Lophozia rutheana.

Mezi. Slapjo meZzu tipus lieguma parstav vairaki — pur-
vajs, niedrajs un dumbrajs. Slapju, oligotrofu priezu pur-
vaju vegetacija no klases Vaccinetea-uliginosiir tuva sinu
purviem, zemsedzé dominé makstaina spilve Eriop-
horum vaginatum, zilene Vaccinium uliginosum, purva
vaivarin$ Ledum palustre, Saurlapu un Magelana sfagns
Sphagnum angustifolium, S. magellanicum. Liegumam
raksturigi mezi ir floristiski bagati jauktu koku niedraji,
kur koku stava parsvara priede un egle, bet sastop ari
melnalksni un purva bérzu. Zemsedze 3eit daudzveidi-
ga, bet bez izteiktiem
dominantiem - sa-
stop gan skujkoku
mezu klases Vacci-
nio-Piceetea  sugas
melleni un brakleni
Vaccinium myrtillus, V.
vitis-idaea, vienziedu
sunactinu  Moneses
uniflora, Srébera ra-
saini Pleurozium schre-
beri, gan melnalkSnu
staignajiem no klases
Alnetea-glutinosae raks-
turigo iesirmo ciesu
Calamagrostis canes-
cens, gan ari sugas no
mezofito un higrofito

Foto: M. Pakalne

. .. Varnstorfa sfagns Sphagnum
zalaju klases Molinio-  warnstorfii - viens no biezak
Arrhenatheretea: pur- sastopamajiem sfagniem parejas
va cietpieni Crepis purva Vesetas paliené. Sphagnum

aludosa.  ledzerksti warnstorfii — one of the most common
p. u ! Sphagnum species in a transition mire
Cirsium  oleraceum, in Veseta Floodplain Mire.



VESETA FOODPLAIN MIRE

Plants and habitats in Veseta Floodplain Mire Nature Reserve
Baiba Bambe

Nature conditions, vegetation and flora

Veseta Foodplain Mire Nature Reserve is located in East
Latvia Lowland. The nature reserve was established in
1999intheareaof 130ha.In2003 inthe area of the nature
reserve, the forest on Ezi3sala Island and overgrowing
wet meadows surrounding it were included. The aim
of the establishment of the nature reserve was the
protection of the valuable wetland habitats - transition
mires, wet forests and floodplain meadows and rare
plant species.

Latvian State Forest Research Centre “Silava” / e-mail: baiba.bambe@mps.vmd.gov.lv

Foto: M. Pakalne

As a botanically interesting area, Veseta Floodplain Mire
is known already since the middle of the 20" century
when in Vesetnieki Ecological Station that was a part
of the present area of the nature reserve, the studies
were carried out by the botanist and bryologist of
Latvian State Forest Research Institute ,Silava” Austra
Abolina. The area has a high scientific value as regular
hydrological and ecological studies are carried out
already for 40 years.

AN Ny ] -
Rusova dzeguzpirkstite Dactylorhiza russowii ir viena no retakajam Latvijas
dzeguzpirkstisu sugam. Dactylorhiza russowii is one of the rarest Dactylorhiza
species in Latvia.

The most common vegetation types in the nature
reserve include wetlands - fens and transition mires,
floodplain meadows and wet forests. Also dry forests
and freshwater habitats occur there - Veseta River and
its old river beds, streams and ditches.

Fen and transition mire vegetation is formed by reed
and tall-sedge communities from the Class Phragmiti-
Magnocaricetea. The dominating species include
Phragmites australis, Carex acuta, C. appropinquata and
C. cespitosa. Also very rare species is known here that in
Latvia reaches the western border of their distribution
area — Carex atherodes. Common are the eutrophic
tall vascular plant growths where Filipendula ulmaria,
Anthriscus sylvestris and Lythrum salicaria dominate.
Small area in the relief depressions covers the patches
with Nardus stricta and Sieglingia decumbens.

Transition mires belong to the vegetation from the
Class Scheuchzerio-Caricetea fuscae where common
species include Menyanthes trifoliata, Peucedanum
palustre, Carex chordorrhiza, C. diandra and C. lasiocarpa,
Sphagnum warnstorfii, S. teres, Calliergonella cuspidata,
but on hummocks characteristic are species from
the Class Oxycocco Sphagnetea - Oxycoccus palustris,
Drosera rotundifolia, Aulacomnium palustre, Sphagnum
magellanicum. In transition mire one of the largest
populations in Latvia of species of European importance
Saxifraga hirculus occurs. Here are known also various
orchid species, like Corallorhiza trifida, Dactylorhiza
russowii, D. maculata, D. incarnata, D. fuchsii, Gymnadenia
conopsea and Hammarbya paludosa. The rare and
protected bryophyte species in the ground layer
are represented by species of European importance
Hamatocaulis vernicosus, as well as Paludella squarosa
and Lophozia rutheana.

Forests. In the territory of the nature reserve also wet
forest types occur. The wet oligotrophic pine forest
vegetation from the Class Vaccinetea uliginosi is close to
the raised bogs where in the ground layer Eriophorum
vaginatum, Vaccinium uliginosum, Ledum palustre,
Sphagnum angustifolium and S. magellanicum dominate.
Floristically rich are mixed forests where pine and
spruce dominate in the tree layer, but sometimes also
alder and birch are characteristic. The ground layer is
diverse without well-expressed dominant species. Here
species from coniferous forest Class Vaccinio-Piceetea,
like Vaccinium myrtillus, V. vitis-idaea, Moneses uniflora,
Pleurozium schreberi occur, as well as species from the
Class Alnetea glutinosae - Calamagrostis canescens
and species from the Class of grasslands Molinio-
Arrhenatheretea: Crepis paludosa, Cirsium oleraceum,
Geum rivale. In this community rare sedge species that
is close to the southern border of its distribution area —
Carex pauperculaoccur. In places, also forest spring areas
with rare hepatic species, like Trichocolea tomentella and
Geocalyx graveolens appear.

On the mineral islands mixed dry forests from the Class
Vaccinio-Piceetea, appear with natural openings. In the
dry forests in the ground layer Pteridium aquilinum,
Convallaria majalis, Melampyrum polonicum, Pleurozium
schreberi, Hylocomium splendens dominate. On separate
southern slopes in pine forests also lichens occur in the
ground layer, like Cladina arbuscula and C. rangiferina,
Cetraria islandica, but in shaded spruce forests quite
rare species — Sphagnum wulfianum is known. In
the drained forests that border with the floodplain
mire, the vegetation is similar to that of dry forests.
Here on a decaying wood protected hepatic species
Anastrophyllum hellerianum was found.
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Spidiga akite H
aizsargajama stinu suga. Hamatocaulis vernicosus — rare and especially
protected bryophyte species in Latvia and Europe.

VESETAS PALIENES PURVS

plavas biteni Geum rivale. Sada sabiedriba atziméta reta
grislu suga, kas Latvija aug tuvu areala dienvidu robe-
zai — palu grislis Carex paupercula. Vietam sastopami
arl meza avoksnaji ar retam aknu sinu sugam tabaino
barkstlapi Trichocolea tomentella un smarzigo zemesso-
meniti Geocalyx graveolens.

Mineralzemes salas sastopami jaukti sausienu mezi no
klases Vaccinio-Piceetea, kuros veidojas dabiskas lauces.
Biezak sastopamais sausienu meza tips ir damaksnis.
Zemsedzé dominé parasta érglpaparde Pteridium aqui-
linum, parasta kreimene Convallaria majalis, Polijas nar-
bulis Melampyrum polonicum, Srébera risaine Pleurozium
schreberi, spidiga stavaine Hylocomium splendens. At-
seviskas skrajas dienvidu nogazés priezu mezos sastop
ari zemsedzes kérpjus — meza un briezu kladinu Cladina
arbuscula, C. rangiferina, Islandes cetrariju Cetraria islandica,
bet énainos eglu mezos saméra retu sfagnu sugu Vul-
fa sfagnu Sphagnum wulfianum. Nosusinatos mezos —
kadrenos, kas robeZojas ar palienes purvu, vegetacija ir
lidziga ka sausienu meZzos. Ari 3eit uz truposas koksnes ir
konstatéta aizsargajama aknu stnu suga Hellera killape
Anastrophyllum hellerianum.
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amatocaulis vernicosus — Latvija un citur Eiropa reta un ipasi

Saldiidens biotopus lieguma veido Vesetas upe un
tas vecupes, ka ari strauti un gravji. Vecupés saglabaju-
sies aizaugosa Vesetas upes veca gultne, kur straumes
atrums ir neliels, un sastopami galvenokart stavosiem
adeniem raksturigi augi: purva sermulite Hottonia pa-
lustris, dzeltena |épe Nuphar lutea, spoza un peldosa gli-
vene Potamogeton lucens, P. natans, parastais elsis Stra-
tiotes aloides, garlapu gundega Ranunculus lingua.

Lieguma ziemelrietumu dala atrodas Vesetas upes jau-
na gultne, kas izveidota jau 19. gadsimta beigas ar roku
darba rikiem. Musdienas ta veido dabiskus meandrus
un straujteces. Gultne 3eit ir sekla, akmenaina, ar sérém;
adeni sastop spilvlapu Gdensgundegu Batrachium
trichophyllum un parasto avotstnu Fontinalis antipyretica.

Ari Gdenu krastmalam ir raksturigas vairakas augu sugas,
kas nav sastopamas paréja teritorija: parasta goba Ulmus
glabra, Tatarijas stobulis Conioselinum tataricum, neista
tasklape Petasites spurius; uz atsegtas augsnes pie tadens
art aknu stiina Conocephalum conicum, bet uz truposas
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Foto: M. Pakalne

koksnes — mainiga strupknabe Amblystegium varium.

Aizsargajamas sugas un biotopi, pasakumi to
saglabasanai

Dabas aizsardzibas plana izstrades laika veikta lieguma
floras izpéte. Pavisam atzimétas 326 vaskularo augu un
117 slnu sugas (26. pielik.). No tam ipasi aizsargajamas
ir 17 vaskularo augu un 7 siinu sugas (24. pielik.). Sesam
vaskularo augu un piecam sdnu sugam iespé&jams veidot
mikroliegumus. Latvijas Sarkanaja gramata ierakstitas
19 vaskularo augu sugas, no tam divas - 1. kategorija,
viena - 2. kategorija, astonas - 3. kategorija un astonas
4. kategorija. Latvijas Sarkanas gramatas sinu saraksta
ieklautas 6 sugas.

Eiropas méroga aizsargajamas ir tris vaskularo augu sugas:
dzeltena akmenlauzite, apdzira un gada staipeknis, ka ari
divas stnu sugas: spidiga akite un zilgana baltsamtite.

Eiropas méroga ir aizsargajami astoni biotopi:
e upju straujteces;
eitrofas augsto lakstaugu audzes;
upju palienu plavas;
parejas purvi un slikinas;
mineralvielam bagati avoti un avotu purvi;
* borealie mezi;
* melnalks$nu staignaji;
e *purvaini mezi.
* prioritari aizsargajams

Ipasi vértigi iraugu sugam bagati parejas purvi, kur neliela
platiba sastopama liela orhideju un sinu sugu daudzvei-
diba, ka ari saméra liela un vitala ES un Latvijas aizsargaja-
mas augu sugas dzeltenas akmenlauzites populacija.

Latvijas konteksta ipasi aizsargajamie biotopi ir:
e mineralvielam bagati avoti un avotu purvi;
® vecupes;
e upju straujteces.

Galvenie faktori, kas misdienas ietekmé aizsargajamos
biotopus, ir parejas purvu aizaugsana ar kokiem un kra-
miem un palienu plavu apsaimnieko3anas partrauksana.
Lai noskaidrotu, ka mainas parejas purvu vegetacija un
reto augu populacijas, 2005. gada uzsakts parejas purvu
vegetacijas monitorings, kas atkartoti veikts 2007. gada.
Dala parauglaukumu veikta koku un krimu daléja izcirsa-
na un niedru plausana, bet paréjie tiek novéroti ka kont-
role. Konstateéts, ka reto augu populacijas divu gadu laika
nav ievérojamu izmainu, bet vegetacija kopuma véroja-
ma neliela higrofitu seguma samazinasanas un mezofito
sugu izplatibas pieaugums, tatad purvs paliek sausaks un
taja izplatas meza sugas. Par derigu apsaimniekosanas
pasakumu atzita koku un krimu stava daléja izcirSana, ko
pirmo reizi MeZa pétisanas stacijas darbinieki veica 2006.
gada ziemas beigas parauglaukumos un 2008. gada mar-
ta ari lielaka parejas purvu teritorija.

Otrs apsaimniekosanas pasakums, kas paredzéts dabas aiz-
sardzibas plang, ir palienu plavu plausanas atjaunosana. To
2007.gada vasaras beigas ir uzsakusi a/s “Latvijas valsts mezi"
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Freshwater habitats in the nature reserve represent
Veseta River and its old river beds, as well as streams
and ditches. The old river beds are overgrowing, the flow
speed is low; here mainly species of standing waters
occur, like Hottonia palustris, Nuphar lutea, Potamogeton
lucens, P. natans, Stratiotes aloides and Ranunculus lingua.

Dzeltenai akmenlauzitei Saxifraga hirculus piemérotas
augtenes nosusinasanas rezultata izzad gan Latvija, gan
citur Eiropa. Due to drainage habitats with Saxifraga hirculus
disappear both in Latvia and elsewhere in Europe.

In the north-west part of the nature reserve, the new
river bed of Veseta River is located that was established
at the end of the 19" century and was made by hand
work. At present it forms natural meanders and water
courses. The river bed here is shallow, stony; in the water
Batrachium trichophyllum and Fontinalis antipyretica
grows.

Also for the marginal areas of the wetlands, several
plant species that do not occur in the rest of the area,
are known, like Ulmus glabra, Conioselinum tataricum,
Petasites spurius; but on open soil near the water also
hepatic species - Conocephalum conicum, but on
decaying wood — Amblystegium varium.

Protected species and habitats, actions for their
protection

During the elaboration of Management Plan, the flora
of the nature reserve was studied. In total, 326 vascular
plant and 117 bryophyte species were recorded (Annex
26).Fromthem especially protected are 17 vascular plant
and 7 bryophyte species (Annex 24). For the 6 vascular
plant and 5 bryophyte species micro-reserves can be
established. In total, 19 plants are included in the Red
Data Book of Latvia, from them 2 in the first category,
one in the second, but 8 in the fourth category. In the list
of bryophytes of the Latvian Red Data Book 6 bryophyte
species are included.

Protected on a European scale are 3 vascular plant species:
Saxifraga hirculus (EC Habitats Directive Annex Il and IV),
Huperzia selago and Lycopodium annotinum (Annex V),
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(Annex lland IV) and Leucobryum glaucum (Annex V).
Protected habitats of EU importance include:

e Water courses of plain to montane levels with the
Ranunculion fluitantis and Callitricho-Batrachion
vegetation;

e Hydrophilous tall herb fringe communities of
plains and of the montane to alpine levels ;
Northern Boreal alluvial meadows;
transition mires and quacking bogs;

e Fennoscandian mineral- rich springs
springfens fens

e *Boreal forests;

e *Fennoscandian deciduous swamp forests

e *Bog woodland.

and

Especially valuable are species rich transition mires
where in a small area a great orchid and bryophyte
diversity is observed, as well as quite large and vital
population of especially protected species of EU and
Latvia Saxifraga hirculus.
Protected habitats of Latvia include:

e Mineral rich springs and spring mires;

e Oldriver beds;

e  Water flows.

The main factors that at present influence the protected
habitats is the overgrowing of transition mires by trees
and shrubs and ceasing of meadow management.

To study the changes of transition mire vegetation and
the populations of rare plant species in 2005 monitoring
of has been started that was repeated in 2007. Shrub
and tree removal and reed cutting was carried out in
2006 at the end of winter and in March 2008. The second
management action planned in the Management Plan
was the restoration of floodpain meadows. The action
was started by State Joint-Stock Company “Latvia’s State
Forests” at the end of summer in 2007.

el 4 > Pl L

Aizaugoss Vesetas palienes purvs, kura sastopamas daudzas retas augu sugas.

as well as 2 bryophyte species: Hamatocaulis vernicosus Overgrowing Veseta Floodplain Mire where many rare orchid species are known.
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Bezmugurkaulnieki dabas lieguma “Vesetas palienes purvs”

Voldemars Spungis

Latvijas Universitdte / e-pasts: voldemars.spungis@lu.lv

Vesetas palienes purvos parsvara ir slapjas plavas, ze-
mie purvi, slapjie mezi un nedaudz sausu mezu. Dabas
lieguma biotopu biologiska vértiba noteikta péc rakstu-
rigam bezmugurkaulnieku sugam (27. pielik.). Rakstu-
rota Vesetas palienu plavu lakstaugu stava bezmugur-
kaulnieku fauna (29. pielik.). Sie pétijumi veikti saméra
isa laika perioda, tapéc parada tikai dalu no iesp&jamas
sugu daudzveidibas. Janem véra, ka plavas vasara ir ipa-
$i grati parredzamas, izstaigajamas un novértéjamas.

Vesetas ielejas mezus veido jaunas melnalksnu, bérzu un
karklu audzes. Gar ielejas malam ir slapji meZi ar alkSniem,
melnalk$niem, priedém, bérziem un eglém. Sadi biotopi
ir maz pieméroti augstai saproksilofagu sugu daudzvei-
dibai. Lielakas sausa meza platibas atrodas dabas liegu-
ma Z dala (partizanu mezs) un uz EziSsalas ar biologiski
veciem kokiem. Partizanu meza konstatéts retais grem-
zdgrauzis Scolytes ratzenburgi, dazas eglés pie partizanu
zemnicas dzivo koksnesskudra Camponotus herculeanus.
Meza laucités atrasti skudrulauvas Myrmeleon formicarius
kapuri, kas iekszemé ir sastopami reti. Uz Ezi$salas parsva-
ra ir jauni mezi, kas nav perspektivi saproksilofagu attis-
tibai. Vecaki mezu nogabali ir tikai salas dienvidu mala.
Salas rietumu dalas nogabala uz bérza atrastas bagatas
bérzu briezvaboles Ceruchus chrysomelinus, liela asmala
Peltis grossa un vitolu slaidkoksngrauza Necydalis major
populacijas. Turpat mit ari priezu dizkoksngrauzis Prionus
coriarius. Sis koksngrauza atradums ir nozimigs Latvijas
meéroga, jo uz Ezissalas ir otra zinama 3is sugas atradne
Latvija. Konstatéts dzeltenas laupitajmusas Laphria flava
ipatnis un izklaidus koksnesskudras Camponotus hercule-
anus ligzdas. Agrakajos gados atrasts ezeru micisglieme-
zis Acroloxus lacustris.

Foto: V. Spungis

zalaugu bezmugurkaulnieku fauna ir sugam (dzimtam)
bagata (29. pielik.). Dominé kukaini, kuru kapuri attis-
tas deni un slapja augsné - migeles Ceratopogonidae,
krastmusas Ephedridae un citi. No plavam raksturigam
sugam lielaks populacijas blivums ir tikai stiebrmusam
Chloropidae un cikadém Cicadodea, tacu raksturigi
plavu apdzivotaji — mikstblaktis Miridae un taisnsparni
Orthoptera ir neliela skaita. Plavas biezi sastopami Gdens-
kukaini, pieméram, strautenes Plecoptera, trisulodi
Chironomidae, dunduri Tabanidae un knis|i Simuliidae.

Plavas ir relativi zema taurinu sugu daudzveidiba. Ve-
cupplavas ir sugam bagatakas, un vegetacija tajas ir ze-
maka ka citur. Tas apdzivo zirgskabenu zilentitis Lycaena
dispar, tacu sugas populacijas stavoklis plavu aizaugsa-
nas rezultata ir nelabvéligs. Partizanu meza laucité un
atseviskas palienes plavu vietas konstatéts meza sik-
samtenis Coenonympha hero, kura populacijas blivums
ir zems. Plavu aizaugsana ir plavu bezmugurkaulniekus
apdraudosie faktori.

Upes biotopi ir daudzveidigi. Daudzie [i¢i, nelielas vec-
upes ar stavosu Udeni, sikas caurtekas ir piemérotas
bagatas Udens bezmugurkaulnieku faunas pastavé-
$anai. Upes |énajos posmos un attekas aug gan lépes,
gan elodejas, gan glivenes. Bentosa pétijumi liecina, ka
Vesetas galvenas straumes gultnes makrozoobentoss ir
sameéra nabadzigs (izteikti dominé strautenes), tacu lie-
laka sugu daudzveidiba un biomasa (it ipasi makstenes)
konstatéta atseviskos Vesetas licos, caurtekas un vietas,
kur Gdensteces iet caur mezu. Attekas ar stavosu vai léni
tekosu Udeni ir bagata Gdensvabolu fauna. Upes mici-
te Ancylus fluviatilis ir bieZi sastopama suga. Straujtecu
posmi ir reti. Straujtece ir neliela posma pie Ezissalas, tur
ir ritrala biotopi ar Gdenssinam un Gdensgundegam.
Specifiskas sugas, kas apdzivo $adus biotopus, nav kon-
statétas. Upé atrasti biezas perlamutrenes Unio crassus
¢aulu fragmenti. Tie varétu bt atnesti no upes augs-
teces. Dabas lieguma lejpus straujteces nav piemérotu
biotopu gliemenes pastavésanai.

Sparu daudzveidiba kopuma ir vidéji zema. Konstatétas
16 sugas (27. pielik.). Nemot véra dazados upes bioto-
pus, sparu daudzveidibai jabat ievérojami augstakai.
Izteikti dominé tekosu Gdenu sugas - strautu zilspare
Calopteryx virgo. Spares novérotas visa apsekotas upes
tecéjuma garuma. Retak sastopama péc izméra liela
Somatochlora metallica. Dizsparu Aeshna gints sugu ipatni

Zirgskabenu zilenitis Lycaena dispar ir raksturigs mitru un slapju plavu ar
zirgskabeném apdzivotajs. Lycaena dispar is characteristic species for wet and
moist meadows with growing docks.

un mainigas spares Libellula fulva ipatni novéroti reti.
Biotopi ir pieméroti zalajai upjusparei Ophiogomphus

Teritorijas atklatajas vietas dominé niedru, miezabrala
un grislu audzes, ziedosie augi izvietoti atseviskas au-
dzés parsvara sausakajas vietas. Slapjo plavu nektaraugi
(sunuburkski, véjmietini, zirdzenes, skalbes, vigriezes
un citi) pievilina bagatu apputeksnétaju sugu skaitu.
Neskatoties uz saméra vienveidigo augu sugu sastavu,
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cecilia, jo ir Iéni tekosi upes posmi ar smilsainu gultni.
Lidojosi Tpatni tika novéroti augusta sakuma. Raksturi-
gi, ka spares novérotas lidz pat 1 km talu no upes, bet
pie pasas upes - tikai atseviski ipatni. Ipatnu izkliedes
dél kopéjo skaitu novértét nav iespéjams, bet var apgal-
vot, ka Vesetas upe nodrosina zalas upjuspares popula-
cijas labveéligu stavokli. Siksparu patnu skaits un sugu



VESETA FOODPLAIN MIRE

Invertebrates in Veseta Floodplain Mire Nature Reserve

Voldemars Spungis  University of Latvia / e-mail: voldemars.spungis@lu.lv

Veseta Floodplain Mire Nature Reserve mostly includes
wet meadows, fens, wet forests and insignificant areas
of forests on dry soil. In the earlier studies only Acroloxus
lacustris was found. The biological value of the habitats
was identified by the characteristic species of the habitats
(Annex 27). The grass-dwelling fauna of floodplain
meadows was characterised (Annex 29). The study of
invertebrates was done during the short period of time,
thus only the part of potential species diversity was
characterised. It should be considered that meadows at
summer are hard to evaluate because of the height of
vegetation.

Young black alder, birch and willow growth form the
forests in the valley of Veseta River. Wet white alder, black
alder, pine, birch and spruce forests cover the margins of
valley.These habitats are notappropriate for high diversity
of saproxylic species. Larger areas of dry forests with old
trees are situated in the northern part of the territory
(Partisan forests) and on Ezissala. Rare species — birch
bark beetle Scolytes ratzeburgi was found on birches and
Camponotus herculeanus — on spruces there. Myrmeleon
formicarius larvae inhabited small patches with bare
sand. This species is rare inlands, but common in coastal
habitats. Older forests are situated in the southern part
of Ezissala Island. Some rare species was found there.
Rich populations of beetles, like Ceruchus chrysomelinus,
Peltis grossa and Necydalis major were found on old

Foto: V. Spungis

Large Copper Butterfly Lycaena dispar inhabited
Vecupplavas Meadows, but the status of population is
unfavourable because of overgrowing of meadows by
bushes. Scarce Heath Coenonympha hero was found in
small meadow in the Partisan forest and in the separate
places in floodplain meadows. The population was weak
and threatened by overgrowing of meadows by bushes

and trees.
"‘I [

dead birches. Prionus coriarius also was recorded there
on dead standing birch. This finding is important in the
Latvian scale, because this was the second known locality

Purva sisenis Mecostethus grossus ir viens no krasnakajiem Latvijas siseniem
ar lielu krasojuma mainibu, sastopams slapjas plavas un zemajos purvos.
Mecostethus grossus is one of the nicest Latvian locusts with variety of colours,
inhabits wet meadows and fens.

in Latvia. Laphria flava and Camponotus herculeanus also
was found sporadically. These are the most valuable
forests in the protected territory.

Reed, reed canarygrass and sedges dominate in the
floodplain of Veseta River, only in dryer places groups
blooming plants grow. The nectar bearing plants in
wet meadows (Meadowsweet, Cow Parsley, Purple
Loosestrife, Yellow Flag and others) attract great number
of pollinators. Regardless of rather uniform plant species
composition, the fauna of grass-dwelling invertebrates
was rich in species (families) (Annex 29). Insects whose
larvae develop in the water or wet soil dominated -
biting midges Ceratopogonidae, shore flies Ephydridae
and others. From the characteristic meadow taxa only frit
flies Chloropidae and leafhoppers Cicadodea had higher
numbers. Other characteristic meadow inhabitants —
plant bugs Miridae and grasshoppers Orthoptera had
low density. Aquatic insects, for example, stoneflies
Plecoptera, non-biting midges Chironomidae, deer flies
Tabanidae and black flies Simuliidae was numerous in
the meadows.

In the meadows the diversity of butterflies was low.
Vecupplavas Meadows were the richest in plant species
and plant height was lower than in the rest of meadows.

Veseta River habitats are diverse. Numerous old riverbeds
with standing water, bays, small streams and changing
flow of river are prerequisites for rich fauna. River stretches
with low velocity of current, is overgrown by emerged
and submerged aquatic plants. Investigations showed
that macro-zoo-benthos in the mainstream of Veseta
River was rather uniform (stoneflies definitely dominate).
Significantly higher species diversity (particularly caddis
flies) was found in the bays of river, old riverbeds and in
the stretches where river flows though the forest. There
was rich aquatic beetle fauna in the stretches with low
speed of current and with standing water. The habitats
are favourable for diving beetle Graphoderus bilineatus,
but it was not recorded. River Limpet Ancylus fluviatilis
was common species.

Stretches of river with high velocity of current are few.
Such stretch along EziSsala has rithral habitats with
water mosses and water crowfoots Batrachium. Species
specialised to live in such habitats were rare. Fragments
of shell of freshwater mussel Unio crassus was found
in the river. These fragments could be brought from
upstream. There are not favourable habitats for living
of freshwater mussels downstream in a whole length of
protected territory.
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daudzveidiba kopuma ir saméra zema. Dominé viena
suga. Teritorijas vidusdala un austrumu dala novéroti
atseviski ugunsspares Pyrrhosoma nymphula ipatni.

Dabas lieguma “Vesetas palienes purvi” atrastas saméra
nedaudz aizsargajamas sugas (25. pielik.). Tas izskaid-
rojams ar saméra viendabigiem un slapjiem biotopiem
palienu plavas, kas aiznem lielas platibas, un jauniem
meziem. Konstatéto sugu populacijas stavoklis kopuma
vértéjams ka nelabvéligs, jo plavu biotopi ir aizaugosi,
bet mezu biotopi ir jauni un piemérotas audzes ir nelie-
las platibas. Batiskaka loma plavu taurinu (zirgskabenu
zilenitis) aizsardzibai ir Vecupplavam. Meza siksamtena
statuss ir neskaidrs, jo nav zinama kapuru baro3anas
vieta. Butiskaka loma aizsargajamo saproksilofagu aiz-
sardzibai ir veciem bérziem, kas atrodas uz Ezi$salas.
Vesetas upe nodrosina labvéligu upju sparu sugu popu-
lacijas stavokli.

Antropogéna ietekme paslaik ir nenozimiga. Agrak pla-
vas ir plautas, tad pamestas neapsaimniekotas. Pédéja
laika plausana ir atsakta, un tas noteikti paaugstinas to
biologisko vértibu un radis labvéligus apstaklus aizsar-
gajamo sugu pastavésanai.

Mezi paslaik netiek saimnieciski izmantoti, bet izpauzas
agrakas apsaimnieko3anas sekas — dabas lieguma ir liels
jaunu mezu patsvars.

Foto: V. Spungis

Krastu medniekzirneklis Dolomedes plantarius, ka jau visi
posmkaji, maina adu. Mainas laika $is plésona ir neaizsargats
pret kukainu uzbrukumiem. Dolomedes plantarius is changing
cuticle as all arthropods do. During the change of cuticle it is
defenceless against attacks of insects.
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Putni dabas lieguma “Vesetas palienes purvs”
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Dabas lieguma ,Vesetas palienes purvs” teritorija atro-
das galvenokart klaji biotopi - plavas un Gdeni - upju un
vecupju gultnes, mitras ieplakas, ka ari sekundari aizau-
gumi ar kokiem un krimiem kadreiz meliorétas vietas.
Vesetas upe ar udeni bagatos periodos, plasi parplus-
tot, veido vairak ka 6 km garu appliduma jeb palienes
zonu.

Teritorijas robeZa galvenokart sakrit ar robezojoso meza
malu, tadé] mezs dabas lieguma aiznem nelielas plati-
bas (iznemot ta dienvidrietumu dalu). Aplikotas ari tas
putnu sugas, kas ligzdo meza, tacu to apdzivota teritori-
ja iesniedzas blakus esosaja biotopa - plavas.

lepriekséja laika perioda teritorija ornitologiskas izpé-
tes nolikos apmekléta reti. Par Sis vietas ornitofaunas
izpétes sakuma laiku jauzskata pagajusa gadsimta as-
tondesmite gadi, kad uzsakts darbs pie pirma Latvijas
ligzdojo3o putnu atlanta (Priednieks u.c. 1989) un péc
tam pie Eiropas ligzdojo3o putnu atlanta. Saja laika
(1982. - 1984.9.) izvéléto 10 x 10 km kvadratu, kura at-
rodas ari Vesetas dabas liegums, daudzkart apmeklgjis
A. Avotins. Vélakajos gados teritorija islaicigi apsekota
Latvijas purvu izpétes (Pakalne et al.1996) un EMERALD
projekta (Anon. 2004) ietvaros. 2005. gada aprili dabas
aizsardzibas plana izstrades laika veikta teritorijas, ka
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ari piemérotu biotopu, kas robezojas ar dabas liegumu,
apsekosana, lai noskaidrotu Eiropas un Latvijas 1pasi aiz-
sargajamo sugu sastopamibu.

Teritorija tipiskakas un izplatitakas sugas

Mezi. Salidzinot ar skujkoku un jauktiem mezu nogaba-
liem, kas ir liela parsvara, lapu koku audzu ir maz. Visvai-
rak parstavéti mitrie un slapjie meza augsanas apstaklu
tipi. Skuju koku — priezu un eglu mezaudzés ar atsevis-
kiem lapu kokiem (bérzs, apse) piejaukuma raksturiga ir
zubite Fringilla coelebs, koku cipste Anthus trivialis, sila
strazds Turdus pilaris, dizraibais dzenis Dendrocopos
major, zeltgalvitis Regulus regulus, cekulzilite Parus cristatus,
mizlozna Certhia familiaris, silis Garrulus glandarius.

Jauktas audzés, kur lapu koku piejaukums ir lielaks,
biezak sastopamas sugas ir lauku balodis Columba pa-
lumbus, meza tilbite Tringa ochropus, melngalvas kaukis
Sylvia atricapilla, ¢uncin$ Phylloscopus collybita, vititis
Phylloscopus trochylus, svirlitis Phylloscopus sibilatrix,
sarkanriklite Erithacus rubecula, melnais meza strazds
Turdus merula, dziedatajstrazds Turdus phylomelos, pluk-
skis Turdus iliacus, paceplitis Troglodytes troglodytes , pel-
kajite Prunella modularis, liela zilite Parus major, melnais
muskérajs Muscicapa hypoleuca, zubite Fringilla coelebs,
svilpis Pyrhula pyrhula, kivulis Carduelis spinus, un citas



The diversity of dragonflies was evaluated as low. In
total 16 species were recorded (Annex 27). The diversity
of dragonflies has to be much higher because of the
presence of diverse habitats. This species was observed
in the whole investigated length of river. Larger in body
size Brilliant Emerald Somatochlora metallica was found
less frequently. Individuals of the genus Aeshna species
and Scarce Libellula Libellula fulva were observed
rarely. The habitats are favourable for Green Club-tailed
Dragonfly Ophiogomphus cecilia, because of presence of
stretches with low current and sandy bottom. The flying
individuals were observed at the beginning of August.
Characteristically, this dragonfly was observed far from
the river — up to 1 km, but very few individuals near the
river. Because of high dispersion of individuals the total
number cannot be evaluated. Veseta River definitely
provide favourable conditions for this species and
population status was assessed as favourable. Number
of individuals and species diversity of damselflies in total
was low. One species dominated. Separate individuals
of Large red Damselfly Pyrrhosoma nymphula were
observed in the middle and eastern part of the protected
territory.

Nevertheless the territory of Veseta Floodplain Mire
is large and habitats are diverse, the number of rare
and protected species is comparatively low (Annex
25). That could be explained by rather homogenous

Aivars Petrins
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and moist habitats covering large areas in floodplain
and by presence of young forests. In general, the
conservation status of species is favourable, but
population status is unfavourable, because meadow
habitats are overgrowing and forest habitats are young
and older forests cover limited areas. Vecupplavas
Meadows has more important role is conservation of
butterfly diversity, particularly for Large Copper. The
status of Scarce Heath is not clear, because the site of
feeding of larvae is unknown. Old birches have the most
significant role in conservation of saproxylic insects on
EziSsala. Veseta River provides favourable conditions for
dragonfly species.

The anthropogenic impact in the territory is insignificant.
Previously, mown and grazed meadows are abandoned
and overgrowing. Currently the forests are not managed,
but the consequences of the previous management still
influence the forests — protected territory has significant
proportion of young forests. Restoration of meadow
management definitely would increase their biological
value and would create favourable conditions for the
maintenance of threatened species.

Literature

Spuris Z. (ed.) 1998. Red Data Book of Latvia. Rare and threatened
plant and animal species. Vol. 4. Invertebrates. Riga, Institute of
Biology, University of Latvia, 388 pp.

Birds in Veseta Foodplain Mire Nature Reserve

University of Latvia, Museum of Zoology / e-mail: buteo@lanet.lv

In the territory of Veseta Foodplain Mire Nature Reserve
mainly open habitats, like meadows and wetlands, river
beds, wet depressions, as well as secondary habitats in
the earlier drained areas are known. Veseta River in the
periods rich in water, forms a floodplain zone.

The border of the territory mainly streaches along the
forest margin, therefore forest in the territory cover
small areas, except the south-west part.

The present overview describes also those bird species
that nest in the forest but their habitat streaches into
the nearby habitat — grassland.

The territory for ornithological studies has been
visited only by few experts. As a starting point of the
ornithological studies of the site, can be considered
the beginning of the 1980-ties when the work for the
first Atlas of Breeding species of Latvia was started and
afterwards Atlas of European Breeding Birds. During this
time period from 1982 to 1984, the selected quadrat 10
x 10 km that is located in the area of Veseta Floodplain
Mire Nature Reserve was repeatedly visited by A. Avoting
(Priednieks et al.1989).

The territory was visited in 1996 during the mire research

project in Latvia (Pakalne et al. 1996) and in the frame of
EMERALD project in 2001 (Anon. 2004).

In April 2005 the study territory and the nearby area of the
nature reserve was studied to determine the ocurrance of
the especially protected species of Latvia and Europe.

Typical and widespread species

Forests. Coniferous and mixed forest dominate in the
area. Broad-leaved growths are scarse. Most represented
are moist and wet forest types. In the coniferous forests —
pine and spruce stands with separate broad-leaved trees
(birch, aspen) Fringilla coelebs, Anthus trivialis, Turdus
pilaris, Dendrocopos major, Regulus regulus, Parus cristatus,
Certhia familiaris, Garrulus glandarius are characteristic.

In mixed growths where broad-leaved trees dominate,
more common is Columba palumbus, Tringa ochropus, Sylvia
atricapilla, Phylloscopus collybita, Phylloscopus trochylus,
Phylloscopus sibilatrix, Erithacus rubecula, Turdus merula,
Turdus phylomelos, Turdus iliacus, Troglodytes troglodytes,
Prunella modularis, Parus major, Muscicapa hypoleuca,
Fringilla coelebs, Pyrhula pyrhula, Carduelis spinus and other
species of forests with various conditions.

In the forests of the teritory 7 especially protected bird
species of Europe and Latvia were found, like Pernis
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dazada mitruma meziem raksturigas sugas.

Teritorijas mezos konstatétas 7 Eiropas un Latvijas ipasi
aizsargajamas putnu sugas - kikis Pernis apivorus, vakar-
lépis Caprimulgus europaeus, rubenis Tetrao tetrix, me-
Zirbe Bonasa bonasia, peléka dzilna Picus canus, melna
dzilna Dryocopus martius, trispirkstu dzenis Picoides tri-
dactylus (28. pielik.).

Parplastosajas plavas ar vecupém visbiezak sastopa-
mas tadas sugas ka gaigala Bucephala clangula, meza
pile Anas platyrhynchos, mérkazina Gallinago gallinago,
niedru stérste Emberiza schoeniclus, bransparnu kaukis
Sylvia communis, darza kaukis Sylvia borin, purva kaukis
Acrocephalus palustris, upes kaukis Locustella fluviatilis,
karklu kaukis Locustella naevia, ceru kaukis Acrocepha-
lus schoenobaenus, niedru strazds Acrocephalus arundi-
naceus, lakstigala Luscinia luscinia, mazais svilpis Carpo-
dacus erythrynus un citas.

Te konstatétas ari 6 Eiropas un Latvijas pasi aizsargaja-
mas putnu sugas — ormanitis Porzana porzana, grieze

Crex crex, dzérve Grus grus. Medijam novéroti zivju érglis
Pandion haliaeetus un niedru lija Circus aeruginosus, bet
barojamies melnais starkis Ciconia nigra.

Kopuma péc vésturiskajiem materialiem un 2005. gada
izpétes dabas lieguma ir konstatétas 13 Eiropas un Lat-
vijas Ipasi aizsargajamas putnu sugas.
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Ziditajdzivnieki dabas lieguma “Vesetas palienes purvs”

Valdis Pilats
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Dabas lieguma teritorija ir saméra neliela, tomér bioto-
pu dazadibas dél to apdzivo vai taja uzturas epizodiski
dazadi ziditajdzivnieki: konstatétas 12 sugas, 10 sugas
uzskatamas ka sastopamas teritorija un vél 8 sugas ir
varbtéji sastopamas (kopa 30 no 60 Latvija sastopama-
jam sauszemes ziditajdzivnieku sugam).

Senak lieguma teritorija dala zemju izmantota lauksaim-
niecibas vajadzibam: siena ieguvei un, iesp&jams, ari ka
ganibas. Lidz ar to saméra lielas platibas vél arvien aiznem
dabiskie zalaji dazadas aizaugsanas stadijas. Sajos atkla-
tajos biotopos baribas mekléjumos ierodas vairums to zi-
ditajdzivnieku, kuri midzenus un sléptuves pamata ieriko
meza: gan parnadzi, gan mazie un vidéji lielie plésgji. Ar
krimiem aizaugos$ajas un laukstaugu sugam bagatajas
palienu plavas ipasi biezi konstatétas alnu un mezactku
darbibas pédas. Mazak pieméroti ir plasie niedraji, kas iz-
veidojusies kadreizéjo palienu plavu viets, tie kalpo tikai
ka 30 dzivnieku sléptuves. No lieliem niedrajiem, kadi ir
dabas lieguma austrumu mala, izvairas pat bebri. To dar-
bibas pédas, tai skaita nelieli dambyji, visbiezak atrodamas
pie melioracijas gravjiem dabas lieguma dienviddala. Ve-
setas un tas vecupju krastos bebri vai nu rok alas, vai ze-
makas vietas bave raksturigas,majas”. Pie Vesetas konsta-
tétas Amerikas Gdeles Mustela vison darbibas pédas. Ta ir
Latvijas teritorija introducéta suga, kas uzskatama par
nevélamu faunas elementu. Tas ievieSanas Latvijas daba
bijis viens no iemesliem Eiropas udeles izzusanai. No da-
bas lieguma satopamajam ziditajdzivnieku sugam 9 ir
Tpasi aizsargajamas.

Dabas lieguma konstatétas cetras siksparnu sugas, no
kuram gan tikai ziemelu siksparnis, acimredzot, ir regu-
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lari sastopama suga (konstatéta gan 2002, gan 2005.
gada). Dienas sléptuves siksparniem parasti ir ékas un
koku dobumos, bet barojas tie dazados biotopos.

Udru darbibas pédas (ekskrementi) novéroti tikai pasas
Vesetas krastos un viena vieta zem tilta. Acimredzot, lie-
guma teritorija vairak vai mazak pastavigi uzturas viens
pieaudzis Gdrs un galvenokart Veseta. Viena pieaugusa
adra dzives iecirknis ietver Sauru (maksimali lidz 100 m
no krasta) piekrastes joslu, kas var stiepties gar tdenste-
ci vairaku (lidz pat 20 - 30) kilometru garuma.

Gruti pieejama Ezissala vairakkart novérots lUsis - 3 vie-
ta varétu bat pastaviga lGSu uzturésanas vieta. LSiem
raksturigi, ka tie biezi uzturas purvu malas, ka ari izman-
to grati pieejamas mineralaugsnes salinas purvos atpa-
tai un vairo$anas midzenu ierikosanai. Dazreiz dabas lie-
guma, acimredzot, ieklist ari vilki, kuru dzives iecirknis ir

Bebrs Castor fiber pie Vesetas upes un vecupém ir uzcélis
vismaz 7 mitnes. The beaver Castor fiber has built at least 7
dweellings in the nearness of Veseta old riverbed.

Foto: B. Bambe



apivorus, Caprimulgus europaeus, Lyrurus tetrix, Bonasa
bonasia, Picus canus, Dryocopus martius, Picoides
tridactylus (Annex 28).

In the floodplain meadows and old river beds most
common are such species, like Bucephala clangula, Anas
platyrhynchos, Gallinago gallinago, Emberiza schoeniclus,
Sylvia communis, Sylvia borin, Acrocephalus palustris,
Locustella fluviatilis, Locustella naevia, Acrocephalus
schoenobaenus, Acrocephalus arundinaceus, Luscinia
luscinia, Carpodacus erythrynus and other species.

Here were found also 6 especially protected bird species
of Europe and Latvia, like Porzana porzana, Crex crex,
Grus grus. Pandion haliaeetus and Circus aeruginosus
were observed in a hunting time; during feeding Ciconia
nigra was recorded.

In total, according to the historical data and from the studies

in 2005, in the territory of the nature reserve were observed
13 especially protected bird species of Europe and Latvia.

Valdis Pilats
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Niedru stérste Emberzia schoeniclus ir tipiska suga Vesetas vecupju
apkartné un niedru audzés.

Emberzia schoeniclus is a typical species in the vicinity of Veseta old
river beds and reeds.
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Mammals in Veseta Floodplain Nature Reserve

Administration of the Gauja National Park / e-mail: valdis.pilats@gnp.gov.lv

The area of Veseta Floodplain Nature Reserve s relatively
small. Nevertheless, the mammal fauna due to the
diversity of habitats is fairly rich. In the nature reserve
12 mammal species were found, 10 species according to
game statistics are assumed as present and additional
8 species — as presumably present (altogether 30 of 60
terrestrial mammal species occurring in Latvia).

Formerly, part of land of the present nature reserve
was used for agriculture, i.e. for the haymaking and,
probably, also as pasture. Therefore, semi-natural
grasslands characterised by various stages of vegetation
development still cover large areas. These open habitats
serve as feeding grounds for many mammal species
which make their dens and hiding-places in the forests,
including large herbivores, small and medium sized
carnivores. Signs of elk and wild boar activity were of
those most frequently recorded in floodplain meadows
rich in vascular plants and partly overgrown by bushes.

Less suitable habitats are large reed beds are replacing
former floodplain meadows. Reed beds are used only
as hiding place. Even beavers avoid large reed beds
situated in the eastern part of nature reserve.

The signs of beaver activity, including small beaver dams,
most frequently can be found at the drainage ditches in
the southern part of nature reserve. Beavers make dens
at “high™ banks or,houses” at ‘low" banks of Veseta River
or its ox-bow rivers. The signs of American mink Mustela
vison activity are also found at Veseta River. This species
was introduced in Latvia but nowadays is regarded as

unacceptable member of fauna. In Latvia the European
mink — proper representative of local fauna went extinct
due to introduction of American mink.

From all mammal species occurring in Veseta Floodplain
Mire Nature Reserve 8 species are protected. Four species
of bats are observed at Veseta River - all bat species in
Latvia are under state protection. From them probably
only the northern bat occurs regularly (it was recorded
both in 2002 and 2005). During day time these bats hide
in buildings as well as in tree cavities and nest-boxes.
During the night bats are foraging in different habitats,
also above the watercourses.

The signs of otter activity (droppings) were found only
at the Veseta River and only in one locality — under the
bridge. In the nature reserve most probably only one or
few otters occur more or less permanently and mainly in
the Veseta River. The home range of adult otter includes
narrow coastal belt (100 m apart from the bank at
maximum) which stretches along the watercourse for
several kilometres (even up to 20-30 km).

Lynx has been observed in hardly approachable peninsula
Ezissala Island - the forest stand that might be permanent
residence of lynxes. It is typical for these mammals that
they reside close to mires as well as choose forested
islands in mires for whelping and resting.

From time to time, obviously, wolfs also penetrate the

nature reserve but the home range of wolfs is much
larger than the nature reserve.
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Nosusinasanas ietekmes novérSana augstajos purvos

Juris Nusbaums

Latvijas Dabas fonds / e-pasts: juris.nusbaums@ldf.lv

Nosusinasanas gravju tuvuma purva vegetacija degradéjas -
savairojas virsi, paatrinati aug bérzi. Near the ditches there is degraded mire
vegetation where Sphagnum species disappear, heather coverage increases
and birch appears.

Purvu nosusinasana Latvija

Purvu veidosanos un augsanas gaitu ilga laika pe-
rioda ietekmé klimatiskie apstakli, tacu relativi 1sa laika
posma tie ir maznozimigi, salidzinot ar cilvéka darbibas
ietekmi - purvu nosusinasanu.

Latvija un citas valstis, kur gada atmosféras nok-
risnu daudzums parsniedz iztvaikoSanu, lauksaimnie-
cibas zemju apsaimniekos$anai jau sen ierikoja gravjus,
lai pazeminatu gruntsidens limeni. 19.gs. vida lidz ar
tehniska progresa attistibu nosusinasanas darbu apjomi
ievérojami pieauga, taja skaita ari purvu nosusinasana
lauksaimnieciskajai izmanto3anai, mezsaimniecibai, ka
ari kadras ieguvei. Sie ir galvenie faktori, kas ietekmeé
purvus, atnemot tiem galveno ,augsanas” komponenti
- parlieko mitrumu, ka rezultata no purvu platibas valsti
nosusinati ap 33% (Latvijas kudras fonds 1980).

I

izzad sfagni un

Nosusinasana ir galvenais purvu attistibu un izplati-
bu ierobezojosais faktors, jo to veido3anas iespéjama tikai
parlieka mitruma apstaklos, kas nenosusinatos augstajos
purvos svarstas no 90 — 95 %. Augstais purvs ir unikals
dabas veidojums, jo tas sp&j noturét Gdeni purva, kaut ari
,uzaudzis”5 - 10 m virs mineralgrunts pamata, filtracija no
ta uz malam ir nieciga, ko uzskatami pierada tas, ka grunts-
adens limenis nenosusinata purva ir praktiski nemainigs.

Pagajusa gadsimta seSdesmitajos gados strauji palie-
linajas purvu izmanto3ana lauksaimnieciba un rapnieciba;
lauksaimnieciba — augsto purvu mazsadalijusos kadru
izmantoja pakaisiem lopkopibas fermas, bet zema purva
kadru ka méslojumu laukiem, bez tam veica zemo purvu
nosusinasanu lauksaimniecibai izmantojamo platibu pa-
lielinasanai. Intensivi nosusinaja purvainos mezus. Lielakos
purvus izmantoja kurinamas kadras razo$anai. So pasaku-
mu rezultata tika nosusinatas un sagatavotas kudras iegu-
vei ievérojamas purvu platibas visa Latvijas teritorija.

Nosusinatas purva platibas nevar uzskatit par pur-
viem pilnigi zudusam, pastav iespéja tas kaut vai daléji
atjaunot. Relativi vieglak to veikt zemajos purvos, kuri
ir lidzeni un lidz ar to Gdens limena atjaunosana prasa
mazak lidzek|u. Augstajos purvos tas ir sarezgitak, jo to
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virsma parsvara ir kupolveida ar kritumu uz malam.

Nosusinatos zemajos purvos atjauno3anas procesi
var notikt ari dabiga cela, jo zemes netiek intensivi izman-
totas un nosusinasanas sistémas aizséré, lidz ar to pacelas
gruntsudens limenis. Augstajos pilnigi vai daléji nosusi-
natos purvos ari notiek gravju sistému pakapeniska aiz-
augsana, tomér tas ir loti ilgs process, ko var uzskatami
redzét Cenas tirela, Vasenieku un Klanu purvos. Kaut gan
gravji vietam ir pilnigi aizaugusi, to blvniecibas rezultata
izveidojusies ieplaka turpina pildit gravju funkcijas.

Purvos, kuros veikta kiidras ieguve, ir dazadi Gdens re-
Zimi - ja ieguve veikta ar karjera panémienu, tad parsvara
$ajas platibas atri uzkrajas idens 1 - 2 m slani un purvs vei-
dojas no jauna, tas pats notiek frézkidras ieguves platibas,
kuras ieguve veikta ar maksligu Gdens atsiknésanu. Latvija
purvi parsvara sagatavoti frézkidras ieguvei un lauki no-
susinati dabigas noteces celg, lidz ar to izstradatas purva
platibas mitraji veidojas tikai gravju aizaugsanas un aizsé-
résanas rezultata, bez tam platibas ir ugunsbistamas.

Kaut ari Latvija Eiropas Savienibas valstu vida var
lepoties ar plasam neskartu purvu teritorijam, tomér ari
pie mums savulaik daudz veikta purvu nosusinasana.
Projekts “Purva biotopu aizsardzibas plana isteno3ana
Latvija” (LIFE 04NAT/LV/000196, turpmak teksta - pro-
jekts) realizéts, lai novérstu degradéjoso nosusinasanas
ietekmi vismaz dazos purvos Latvija, kas cietusi no me-
lioracijas. Tris ipasi aizsargajamu teritoriju (dabas liegu-
mi) augstajos purvos nosusinasanas gravju ietekmei
paklautas 320 ha purvu platibu:

e Cenas tirela purva - 140 ha,
e Vasenieku purva - 75 ha,
e Klanu purva - 105 ha.

So dabas liegumu purvos ir kidras ieguvei dalgji
nosusinatas platibas un pilnigi ierikotas gravju sistémas
meZzsaimniecibai.

Lai novaditu lieko mitrumu no meziem, lauksaim-
niecibas zemém un purviem, Latvija jau vairaku gadsim-
tu gaita ieriko gravjus, tadé| gravju aizsprostosanas pa-
sakumi dalai iedzivotaju izraisija neizpratni un bazas par
to, ka tiks appludinatas lauksaimniecibas zemes, bojatas
un iznicinatas mezaudzes. Lai Sis bazas kliedétu, purvu
hidrologiska rezima atjaunos$anas projekta apsprie$ana
iesaistija gan specialistus, gan vietéjos iedzivotajus, it
ipasi Dabas aizsardzibas planu izstrades laika.

Gravju sistemu veidi purvos péc to pielietosa-
nas mérka
Nosusinasana mezsaimniecibai
Pirms Latvijas neatkaribas atjauno3anas (pirms 1991.
gada) visus mezus, ko uzskatija par slapjiem, bija pare-
dzéts nosusinat ar val&jo gravju sistémam, lai palielinatu
koksnes pieaugumu. Ja nosusinama meza teritorija ietvé-
ra purvus, nosusinasanu paredzéja ari purva malam vai vi-
sam purvam, ja kadras slana biezums bija vismaz 2 -3 m.
Sinu purvos attalums starp gravjiem tika pare-
dzéts 75 - 100 m, bet dzilums vismaz 1,4 m. Pirms gravja
ierikosanas ar ekskavatoru ta trase tika attirita no apau-
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Juris Nusbaums

Preventing drainage influence in the raised bogs

Latvian Fund for Nature /e-mail: juris.nusbaums@ldf.lv

Mire drainage in Latvia
Mire origin and development in a time span is
greatly influenced by climatic conditions but in the
relatively short period of time they are unimportant in
comparison with the human influence — mire drainage.
In Latvia and other countries where the annual
precipitation exceeds transpiration, already for a long
time, drainage was carried out to lower the water level
and to obtain agricultural land. In the 19% century with
the increase of technical progress, the drainage works
also increased, including mire drainage for agriculture,
forestry and peat extraction. These are the main factors
influencing the mires that diminish the main growth
component - excessive water. As a result, about 33% of
Latvian mires are drained (Latvijas kidras fonds 1980).
Drainage is the main factor that limits the
development of mires as their formation is possible only
under the conditions of excessive water that in intact
raised bog water varies between 90 — 95 %. Raised bogs
are unique nature objects and can hold water in the
mire, in spite of the fact that have grown up for5-10m
above the mineral soil, filtration on it is low that proves
that the groundwater in the intact mire is fairly stable.
In the 1960-ties peatland use for agriculture and
industry greatly increased. In agriculture the slightly
decomposed raised bog peat was used in livestock farms
for bedding but fen peat as fertiliser for agricultural land.
In addition, fens were drained to enlarge the agriculture
land. Intensively were drained peatland forests. The
largest mires were used for peat extraction. As a result of
these activities, large areas all over Latvia were drained
and prepared for peat extraction.

Melioracijas gravji dabas lieguma “Cenas tirelis” sasniedz
gandriz 25 kilometrus. Teritorija robezojas ari ar kiidras
ieguves laukiem. The length of drainage ditches in Cena Mire
Nature Reserve reaches almost 25 km. The site borders with
peat extraction fields.

The drained peatlands can not be considered as totally
lost and there is a theoretical possibility to restore, at least
partly. It could be more easier to restore fens as they are flat
and therefore, less finances would be needed for raising
water level. In the raised bogs it is more complicated as
they have domes with the fall towards the margins.

In the fens the restoration processes may occur
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naturally, if the land is not intensively used; then the
drainage systems do not function, as the result the
water level raises.

Also in the raised bogs gradual overgrowing of
ditch systems takes place, still it is a long-term process.
It can be well observed in Cena Mire, Vasenieki and Klani
Mires. Although the ditches in places are completely
overgrown, they still continue to function as drains.

In the mires, where peat extraction was carried
out, there are different hydrological regimes. If in peat
extraction the method of peat pits is used, then in the pits
standing water accumulates; it can be 1-2 m deep and mire
development starts again. The same happens in peat fields
where peat extraction was carried out by applying artificial
pumping of water. In Latvia mires are mostly prepared
for layer by layer peat extraction and the peat fields are
drained along discharge channels. Therefore, in the areas
that have been used for peat extraction, wetlands develop
only as a result of filling-in of the ditches; in addition these
areas are endangered by fires.

Although among the countries of the European
Union, Latvia is famous with large intact mire areas, still
vast drainage was carried out. The project “Implementation
of Mire Habitat Mangement Plan for Latvia” (LIFE 04NAT/
LVV/000196, further in text — project) was realised to stop the
negative drainage influence at least in some Latvian mires.
In the 3 especially protected nature areas 320 ha of raised
bog area were subjected to drainage influence - in Cena
Mire 140 ha, Vasenieki Mire — 75 ha, Klani Mire - 105 ha. In
these nature reserves there are areas that are partly drained,
as well as drainage systems established for forestry.

Already for centuries, drainage systems have been set
up in Latvia to drain forests, agricultural lands and mires.
Therefore, at the start of the project, there was a lack of
understanding about the need of building dams on the
drainage ditches and a concern that the agricultural lands
will be flooded and forests destroyed. The concerns were
straightened away by involvement in the discussions of
both specialists and local people, especially, during the
elaboration of management plans.

Types of ditches according to the aim of their
application
Drainage for forestry

Before the re-establishment of independence in
Latvia in 1991, it was planned that all the forests which can
be considered as wet, should be drained by open drainage
systems to increase the forest growth. If the planned drained
areas included mires, drainage was planned also for mire
margins or for all the mire if the peat depth was 2 —3 m.

In the raised bogs the distance between the
ditches was planned 75 - 100 m, but depth at least 1.4
m. Before building a ditch with an excavator, the route
was cleaned from trees and shrubs in about 14 m wide
zone - for the ditch and for placing of the cut peat.

The present status of the ditches is determined by
such factors, like ditching time (length of exploitation),
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guma vidéji 14 m plata josla — gravim un izraktas kadras
novietosanai un izlidzinasanai atbértné.

Gravju patreizéjo stavokli nosaka tadi faktori ka to
ieriko3anas laiks (ekspluatacijas ilgums), ieriko3anas dzi-
lums, reljefa un gravja kritums. Pie maziem reljefa kritu-
miem un neliela sateces baseina (lidz ar to noteces dau-
dzuma) graviji atrak aizséré un aizaug ar stnam un spil-
vém. Gravji, kuros lielaka notece, aizaug un aizséré Iénak.

Cenas tirela purva pirms apméram 70 gadiem ie-
rikota gravju sistéma pie Skaista ezera ir aizaugusi ar
siinam un spilvém, un gravja dzilums palicis tikai 0,5 m;
taja pasa sistéma raktie gravji purva mala ir dzilaki, un to
dzilums saglabajies vidéji 1 m.

Klanu purva gravji ierikoti 1962. gada. Ir saglabajusies
projekta dokumentacija, péc kuras labi var spriest par grav-
ju un piegulo3o platibu izmainam. Ari 3aja objekta visatrak
aizaug gravji, kuros mazs kritums un pastavigi stav adens.

Nosusinasana kiidras ieguvei

Purvu nosusinasana kddras ieguvei tiesi saistita ar
izstrades tehnologijam, kuram ir sava vésture, kas ka ar-
hivs labi aplikojams lielajos purvos no razosanas izslég-
tajas platibas, kur redzamas gan ar roku darbu, gan ar
raksanas un frézésanas masinu komplektiem izstradatas
platibas. Sakotnéji kidru ieguva ar roku darbu (lapstam)
gan pakaidu, gan kurinasanas vajadzibam. Kudras iegu-
ves darbus pakapeniski mehanizéja, it ipasi kurinasanas
vajadzibam, kad bagarmasinas kadras slani raka visa
dziluma vai cik to atlava masinas tehniskas iespéjas.

20. gs. 60-to gadu sakuma strauji attistijas radikali
jauna tehnologija, kad kadru ieguva péc slanu panémie-
na visa sagatavotaja platiba, norokot gada 0,1 - 0,2 m
slani. 51 tehnologija skaitijas progresivaka, salidzinot ar
iepriekséjo, jo izstradatos karjerus uzskatija par saboja-
tam zemém. Tagad, péc 50 gadu ilga perioda, salidzinot
ieguves panémienus no dabas aizsardzibas viedokla, var
secinat, ka ir tiesi otradi - karjera platibas notiek purva
atjaunosanas, bet frézkidras ieguves laukos notiek pla-
tibu intensiva aizaug$ana ar mezaudzém.

Sagatavojot un izmantojot purvus frézkidras iegu-
vei, pilnigi tiek partraukta purva attistiba un jebkada flo-
ras un faunas eksistence, jo tas tiek apstradats visa saga-
tavotaja platiba vienlaikus. Augsta purva sagatavo3ana
ilgst vismaz 2 — 3 gadus, darbus uzsakot ar novadgravju
rakSanu un péc tam purvu sagravojot ar detalo nosu-
sinaganas tiklu ik pa 20 metriem. Sadas platibas Cenas
tireli aiznem 25 ha, Vasenieku purva 20 ha, kur izraktas
pirmreizéjas transejas 1,2 m dziluma, bet kuras péc kad-
ras sé$anas samazinajusas lidz 0,7 m dzilumam.

Cenas tirela purva ZA dala 5 ha platiba veikta kad-
ras ieguve ar roku darbu, ieprieks platibu nosusinot ar
nelieliem gravisiem, kuru izméri lidzigi frézkadras lauku
nosusinasanai raktajiem gravisiem. Ja ar roku darbu iz-
mantoja nelielas purva platibas, tad mehanizétai fréz-
kddras ieguvei sagatavoja tlkstoSiem hektaru. Gravju
tikla izveidosana saistijas ar tehnologiju, kas noteica
mazo gravisu garumu un dzilumu.

Projekta dabas liegumu teritorijas bez neskarta
purva platibam ieklautas ari kiidras ieguvei daléji saga-
tavotas platibas - tur ir uzsakta gravju ierikosana, dalgji
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nocirsts apaugums, bet nav veikta purva virsas sagata-
vosana, dazkart ieklautas ari pilnigi izstradatas platibas.
Ar roku darbu izraktie karjeri ir 2 - 14 m plati un nav dzi-
laki par 2 m, tie veidojusies, ieglstot kadru gan kurina-
$anas vajadzibam, gan pakaisiem lopkopiba.

Gravju ietekme uz purvu

Rokot nosusinasanas gravjus purva, atkariba no mit-
ruma satura kadra, tas sadalisanas pakapes un kudras sla-
na dziluma, purva virsa nosézas 0,5 - 1,2 m no sakotnéja
limena. Sis process ir neatgriezenisks un purva virsu sa-
kotnéja stavokli nevar atjaunot ar aizdambésanu. lzmesta
kadra, zaudéjot dalu tdens, sartk (samazinas tilpums).

Nosusinasanas ietekmes platums uz abam gravja
pusém sdnu purva atkariba no gravju dzilumair 10 - 15
m. Lai purvu nosusinatu intensivi, gravju savstarpéjam
attalumam jabut ne lielakam par 20 m, ka tas noteikts
projektésanas noteikumos. Ja attalums starp gravjiem
ir lielaks, tad vida paliek josla, kur gruntsadens limenis
netiek ietekméts, nenotiek 3aja josla ari purva virsas
sédanas. Sada situacija ir mezu nosusinasanas sistemas
purva, kur starp gravjiem paliek 40 — 50 m josla, ko tie
ietekmé minimali.

Gravju ietekmes zona notiek lielakas izmainas - iz-
veidojas reljefa kritums uz gravja pusi, pa kuru atrak no-
plast virszemes udens, gruntsidens limenis virziena uz
gravi samazinas. Nosusinataja josla rodas labaki apstakli
mezaudzu attistibai, savairojas virsi, samazinas augsta-
jiem purviem raksturigas sinas — sfagni.

Mitruma samazinasanas purva virséja slani maina
siltumvaditspéju — ta palielinas, bet siltumietilpiba sama-
zinas; praktiski tas nozimé, ka ir lielaks sasal$anas dzilums.
Ari diennakts temperatlras svarstibas nosusinata purva
palielinas — diena tas ir augstakas, bet nakti zemakas neka
nenosusinatas platibas, tapéc 3eit ir biezak un ilgak noveé-
rojamas salnas. Nosusinot purvus, mezus un parpurvotas
vietas, degradéjas ne vien purva vegetacija, bet ievéroja-
mi parveidojas ari savvalas dzivnieku eksistences apstakli.

Ja neskarta purva liekais dens no purva noplust uz
malam lénam un vienmeérigi, vispirms piesaistot iztvaiko3a-
nas procesa zaudéto tdeni, tad gravju tuvuma, kur grunts-
Gdens limenis atrodas zemak par limeni no gravjiem neie-
tekmétaja purva dala, Gdens notek atrak; tas atkarigs no
gravja parametriem, purva mitrumietilpibas u.c. faktoriem.

Negativa ietekme ir ari koncentréta purva Gdenu
ievadisanai ezeros un upés - tajos tiek ienestas grati no-
ardamas organiskas vielas - humusvielas, kas Gdenim
dod skabu reakciju (pH 4-6) un branu vai sarkanbrinu
krasu, ka ari pasliktina Gdens dzidribu. Huminskabes
ir kaitigas dzivajiem organismiem - tas nomac mikro-
organismu darbibu, lidz ar to Gdens slikti attiras no ci-
tiem piemaisijumiem. Seviski intensivi Sie procesi norit
gravju ierikosanas sakuma: 2 - 3 ménesu laika purvu
nosusinasanas ietekme ir vislielaka, jo tad notiek purva
virsas sésanas un gruntsidens limena pazeminasanas,
kad tiek novaditi gadsimtiem ilgi uzkrati tdeni ar relativi
lielu skabumu. Ari noteku piesarnosanas ar kudras dali-
nam notiek tiesi gravju ieriko3anas laika.

Apméram viena gada laika no gravju ierikosanas saku-
ma purva stavoklis to ietekmes zona stabilizéjas — beidzas
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ditch depth, relief and ditch decline. If the relief decline,
as well as drainage basin is small, the ditch fills-in faster
with mosses and cotton-grass. Ditches that have larger
discharge, fill-in more slowly.

In Cena Mire the drainage system was made about
70 years ago, in places they have overgrown with
mosses and cotton-grass, the depth of the ditch is only
0.5 m; in the same system ditches on mire margins are
deeper and their depth is about 1T m.

In Klani Mire the ditches were made in 1962.
There is still available the project documentation that
allows to guess about the changes of the ditches and
neighbouring systems. Also here firstly overgrow those
ditches that have small relief decline where permanently
remains standing water.

Drainage for peat extraction

Mire drainage for peat extraction is directly
connected with peat extraction technologies that like
an archive can be observed in the large peatlands - in
the areas where peat cutting has been stopped. Here it
is possible to see areas where peat was cut by hand or
using the machinery. Initially, peat was cut by hand using
spades for bedding and heating needs. Gradually, peat
extraction was mechanised, especially for the heating
purposes, when the machines cut the peat in the whole
depth or as much the technical resourses allowed.

At the beginning of 1960-ties new technologies
developed when the peat was cut layer by layer in the
whole area that was prepared for peat extraction, cutting
about 0.1 - 02 m deep layer per year. This technology
was considered more progressive in comparison with the
previous one because the peat pits were considered as
spoilt land. At present, after 50 year time period comparing
the peat extraction technologies from the point of view of
nature conservation, it can be concluded that in peat pits
raised bog self-restoration process have initiated but the
milled fields intensively overgrow with trees.

Preparation and use of mires for peat extraction,
completely stops their natural growth and existence of
any kind of flora and fauna as the work is carried out in the
whole peatland at the same time. The process before peat
extraction lasts for at least 2 — 3 years. This work is started
by digging of contour ditches, but after that the smaller
ditch system net after every 20m. Such areas in Cena
Mire cover 25 ha, Vasenieki Mire 20 ha where the primary
ditches were cut in the depth of 1.2 m but which after peat
sinking have decreased up to the depth 0.7 m.

In the north-eastern part of Cena Mire in the area of 5
ha peat extraction by hand was carried out, but before that
the area was drained by small ditches, the size of which
is similar to those when the mire was drained for milling
purposes. Using the hand method it was possible to cut
peat only in small areas, then by the use of mechanised
layer by layer, it was possible to prepare for peat extraction
thousands of hectares. The establishment of the ditch
network was connected with the technology that
determined the length and depth of the small ditches.

In the project sites in addition to the intact
mire vegetation, also areas partly prepared for peat

extraction are included where drains were established,
tree overgrowth has been cut, but the mire surface
was not prepared for peat extraction. In some cases
also completely cut-away areas are included. The hand
made peat pits are 2 - 14 m wide and not deeper than
2 m; they were established by cutting peat for heating
and bedding.

Influence of ditches to the mires

Drainage of mires causes sinking of the mire
surface for about 0.5 — 1.2 m from the initial situation.
Sinking depends on the moisture content of peat, its
decomposition degree and the depth of the peat layer.
This is an irreversible process and the mire surface
initial status can not be restored also by damming. The
cut away peat from the ditches, by loosing part of the
moisture, decreases in its volume.

Influence from the ditch expands to the both sides.
It can vary between 10 - 15 m, depending on the ditch
depth. If the distance between the ditches is 20 m, then
mire sinking can be observed in all the area but if the
distance is more, then in the central area between the
ditches remains an unaffected groundwater zone where
peat sinking does not take place.

In practice, such situation can be observed in forested
mires if the distance between the ditches is 40 — 50 m. In this
case there is slightly affected zone between the ditches.

The largest changes take place in the zone
influenced by ditches-relief decline towards the ditches
establishes, along which faster the surface water
discharges and groundwater level towards the ditches
diminishes. In the drained areas forest stands develop,
heather appears, decreases the coverage of the mosses
characteristic for the raised bogs — Sphagnum species.

Decrease of moisture in the upper mire surface causes
the increase of heat conductivity, but at the same time —
heat capacity decreases; practically it means that there
is a larger depth of freezing. Also the daily temperature
fluctuation increases in comparison with the drained
peatland — during the day it is higher but during the night
— lower. Therefore, here more often frost can be observed.
Draining of mires, forests and other paludified lands,
greatly change the living conditions of the wild animals.

If in an intact mire the surplus water flows to the mire
slowly and evenly, at first attracting the water that was
lost during the evaporation, then in the vicinity of drains,
where the groundwater is lower than the level in the intact
mire, the water flows away faster; it depends on the ditch
parameters, mire moisture capacity and other factors.

As negative influence can be evaluated also the
flow of mire waters into lakes and rivers that carry
organic substances which are difficult to pull down -
humic substances that give the water an acidic reaction
(pH 4-6) and brown or reddish brown colour, as well as
reduce water clearness. Humic acids are harmful to living
organisms — they suppress the activity of microorganisms.
Especially intensively these processes take place at the
start of ditching: during the 2-3 month the mire drainage
influence is the highest, as then mire sinking and lowering
of groundwater level takes place.
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purva virsas sésanas, ari notekosie tdeni nav tik skabi ka
sakumposma, jo pamata notek nokrisnu tdeni, kurus purvs
nespéj piesaistit, bet dzilak esosie noteci ietekmé maz.

Aizsprostu veidi

Lai novérstu augsto purvu degradaciju, arvien vairak
pasaulé un ari Latvija, vismaz aizsargajamas teritorijas,
iespéju robezas veic pasakumus, lai samazinatu gravju
negativo ietekmi — uz tiem veido aizsprostus vai gravjus
pilnigi aizber. Lai gan sakotnéjo stavokli purvam nevar at-
jaunot, tomér ar gravju aizsprosto$anu var apturét purva
degradacijas turpmako procesu. Ja zemajos purvos, kas
veidojusies ieplakas, Gdeni var aizturét ar nelielu skaitu
aizsprostu, pie kam Gdens limenis pacelas vienmérigi liela
platiba, tad augstajos purvos, kuru virsa ir sfériska, Gdens
aizturésanai nepiecieSams liels skaits aizsprostu. Ideala
varianta tos vajadzétu ierikot ik pa 10 cm reljefa krituma.
Kadras un cita veida aizsprosti un tdens reguléjosas ietai-
ses ir hidrotehniskas baves, kuru bavnieciba valsti ir reg-
lamentéta ar normativiem dokumentiem (MK Noteikumi
Nr. 631 un Nr. 1018). Latvija purva gravju aizsprostosanu
pirmie uzsaka Teicu dabas rezervata darbinieki, aizspros-
tus parsvara veidojot no apalkokiem un to konstrukcijas
pakapeniski pilnveidojot. Sadi aizsprosti ir drosi pret iz-
skalosanu, Gdens spiedienu, un tos lietderigi buvét grati
pieejamas vietas, kur nevar stradat ekskavators un kur var
uz vietas iegat kokmaterialus (Bergmanis 2002).

Nemot véra izbavéto aizsprostu konstrukcijas un
to ekspluatacijas pieredzi Latvija un citas valstis (piere-
dzes apmainas braucieni uz Iriju, Somiju, Lietuvu un Va-
ciju) (Brooks S., Stoneman R. 1997, Schouten M.G.C. et al.
2002), projekta paredzéja aizsprostus veidot no kadras,
parsvara stradajot ar ekskavatoru, kas nodrosina ilglaici-
gu to darbibu un mazakas blvniecibas izmaksas.

1. att. Gravju aizsprostoSanas piemérs nosusinata augstaja purva, kas
sagatavots kadras ieguvei. Fig. 1 Example of blocking open ditche
systems prepared for peat extraction.
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Piezimes: aizsprosti planoti ik péc 0,5 m reljefa krituma, uz savacéjgravjiem aizsprosti veidojami ar ekskavato-
ru, bet uz mazajiem gravjiem var veidot ari ar roku darbu.

Notice: dams planned after slope difference 0,5 m, blocking of large ditches planned with excavator, but
small ditches witk excavator or by hand.
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Ar roku darbu tika planots bavét mazos aizsprostus
gravjos (transejas), kuri ir neliela skérsgriezuma vai kur
grati pieklat ar ekskavatoru, ka arf ar mezaudzém apau-
gusas platibas. Aizsprostu projektésanu un bavniecibu
veica licencéti uznémumi.

Aizsprostu vietas izpéte un projektésana

Katram LIFE projekta purvam sastadija atsevisku
gravju aizsprostosanas tehnisko projektu atbilstosi valsts
normativajiem aktiem. Projektésanu uzsaka péc gravju
sistému izpétes, tehnisko noteikumu sanemsanas no te-
ritorialo bvvalzu noraditajam iestadém, projektiem tika
veikta ekspertize un tie apstiprinati bavvaldés. Sis process
ilgadivus gadus, jo daudzlaika aiznéma projektu saskano-
$ana, sabiedribas informésana par planotajiem darbiem,
tacu, pateicoties tam, bavniecibas laika nebija konfliktu
ne ar valsts iestadém, ne vietéjiem iedzivotajiem. Ta ka
visi purvi, kuros tika planota aizsprostu bivnieciba, bija
ipasi aizsargajamas dabas teritorijas, tad visas darbibas
tika ierakstitas 3o teritoriju dabas aizsardzibas planos.

Lai hidrologiska reZzima uzlabo3anas pasakumi
batu efektivaki un ekonomiskaki, liela nozime ir kvali-
tativi veiktiem attiecigas purva dalas izpétes darbiem,
it ipasi vertikalajai uzmérisanai (limetnosanai). Vélams,
lai izpétes un projektésanas darbus izpilda viens uzné-
mums, kas aizsprostu vietas nosprauz daba jau izpétes
laika. Aizsprostu blves vietas jaizvélas ne tikai no kri-
tuma viedokla, bet ari no piebrauksanas iespéjas, mez-
audzu daudzuma, iespéjas sagadat kidru dambim u.c.
Aizsprostu blves vieta janoskaidro gravju ietekmes pla-
tums uz abam pusém, lidz ar to ari aizsprostu garums.

Projekta katram aizsprostam jauzdod ta parametri
— aizsprosta virsas atzime, platums, garums, japaredz aiz-
sprosta virsas sésanas lielums. Bavniecibas laika aizsprosts
veidojams augstaks par sésanas lielumu, pie kam gravja
dzilakaja dala, kur sésanas vislielaka, uzberams visaugsta-
kais papildus slanis — tadéjadi tikko uzbivéta aizsprosta
virsa ir lokveida, kas izlidzinas aizsprosta sésanas laika.

Aizsprosti projektéjami ta, lai Udens péc iespéjas
mitrinatu purvu un nenotecétu tikai pa gravju sisté-
mam; parteci par aizsprostu vai gar to projekta ieklauj
tikai gadijumos, kad tdeni uz malam nav iespéjams no-
vadit. Projekta lietderigi paradit uz gravja planoto aiz-
sprostu kaskadi, kas uzskatami demonstré tdens uzsta-
dindjuma efektivitati. Aizsprostu daudzums atkarigs no
ekonomiskam iespéjam, tos vajag veidot vismaz pa 0,5
m reljefa krituma. Udens uzstadinasanu var veikt viena
objekta ari ar dazadam limenu starpibam - liela krituma
gravjiem 0,5 m, bet maza krituma bieZak, ta panakot lie-
laku efektu ar mazaku aizsprostu skaitu (1. - 5. att.).

Aizsprostu konstrukcijas

Pasaulé pielieto dazadu konstrukciju aizsprostus
purva gravju nosusinos$as darbibas samazinasanai, péc
iespéjas izmantojot uz vietas pieejamos materialus.
Dazkart tiek uzskatits, ka gravju aizdambésana ir vien-
karss pasakums, kas neprasa ipasas zinasanas, tomér
bavétaji ekspluatacijas gaita nonak pie tam pasam at-
zinam, kas jau ir parbauditas aizsprostu blvnieciba, lai
ari mazakos mérogos. Seit gan ir zinamas pretrunas, jo
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After a year since the building of drains, the peatland
status in their affected areas stabilises — mire sinking
stops, as well as the water flowing out from the mire is
not as acidic as at the beginning, as basically flows away
the precipitation water that the peatland can not fix.

Types of dams

To stop the raised bog degradation, more and
more in the world and also in Latvia, at least in especially
protected nature areas, management actions are carried
out to prevent the negative drainage influence by
building dams or by closing drains. Still it is not possible
to restore the earlier situation in the mire. If in the fens
that develop in relief depressions, the water can be kept
in with the help of a small number of dams, in addition
the water level rises evenly in all the mire area, then in
raised bogs all the surface is spherical; to maintain the
water in the mire, large number of dams is needed. In
an ideal situation, dams should be established after 10
cm of relief decline. In the world this problem is solved
by the application of various dam constructions or even
filling-in the dams totally.

Peat or other types of dams and water regulation
systems are hydro-technical constructions, building of
which in Latvia is defined by legislation. The first to start
the building of the dams was the personnel of the Teici
Nature Reserve. The dams were mostly made of round
timber, gradually their construction was improved.
Such dams are safe against leaching, water pressure.
They are appropriate for areas that are difficult to access
by excavator, and where wood can be obtained on the
spot (Bergmanis et al. 2002).

Taking into consideration the built dam constructions
in Latvia and their exploitation experience in Latvia and
other countries (study tours to Ireland, Finland, Lithuania
and Germany) it was planned to build in the project
peat dams, mainly with the excavator that secure long-
term operation and less building expenses (Brooks S.,
Stoneman R. 1997, Schouten M.G.C. et al. 2002).

In the project it was planned to build small dams
only on ditches that have the smallest cross-section
or which are difficult to access by excavator, as well as
in forested areas. Elaboration of technical designs and
construction of dams was carried out by a company that
has a licence to carry out such work.

Site selection and elaboration of technical designs
For each project site, a technical design was
elaborated according to the national legislation.
Designing was started after the study of ditch systems
and obtaining of technical regulations. For the designs,
external expertise was carried outand they were approved
by building authorities. This procedure lasted for two
years, long time took the designing, including informing
public about the planned activities. Thanks to that during
the building process there were no conflicts neither with
state institutions or local community. As all the raised
bogs, where building of dams was planned are located
in especially protected nature areas, all the management
activities were included in the management plans.

To have more effective and cost effective stabilisation
of the hydrological situation in the mire, highly important
are qualitative mire surface studies, especially the vertical
levelling. It is advantage if the studies and also elaboration
of the technical design is carried out by the same company
that marks in nature the dam building areas already
during the preliminary studies of the mire. The places for
building of dams should be chosen not only according
to the mire surface decline, but also the possibilities how
to reach the area should be taken into account, as well as
the age of the forest stand, possibilities to obtain peat for
the dam, etc. In the dam building place, the area that is
influenced by the ditch must be determined that means
also the length of the dam (Fig. 1 - 5).

In the project for each dam, its parameters should be
given - dam surface mark, width, the area of mire surface
sinking must be foreseen. During the building process,
the dam must be built higher than the sinking area. In
addition, in the deepest place of the ditch where sinking is
the highest, addition layer of peat should be put. Therefore,
the newly built surface of the dam is bow-shaped that
smoothes out during the dam sinking process.

2. att. Gravju aizsprostosanas piemérs nosusinata augsta purva malas.
Fig. 2 Example of blocking open ditche systems on raised bog margins.
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Piezimes: aizsprosti planoti ik péc 0,5 m reljefa krituma, gravji ierikoti maza nosusinasanai.

Notice: dams planned after slope difference 0,5 m, ditches excavated for forest.

The dams should be designed so that the water
moisture in the mire is as much as possible and the water
should flow only along the ditches. The overflow over
the dams or near it should be included in the project
only in those cases when water can not be directed to
the margins. It is appropriate to show in the design the
cascade of the planned dams that clearly shows the
effectiveness of water raise. The number of the dams
depends on economical possibility; they must be built
at least according to 0.5 m of relief decline. The raise of
the water level in one site can be carried out also using
different level differences - for the ditches with large
decline - 0.5 m but in case of smaller decline - more
often dams are made. In such a way, larger effect can be
reached with a smaller number of dams.
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3. att. Kiidras aizsprostu vietas Cenas tireli. Fig. 3. Location of peat dams

in Cena Mire.

kadru dambju buvnieciba parasti neizmanto - tai ir maza
nestspéja, izzlstot ta ir degosa, bebru izveidotas alas ir
grati aizsprostojamas; prieksrocibas - tas ir uz vietas ie-
glstams materials, kidrai ir maza Gdens caurlaidiba un,
aizsprostam apaugot, ta noturiba palielinas.

Uz aizsprostu iedarbojas dazadi faktori — Gdens spie-
diens, filtracija caur aizsprostu vai zem ta, idens straumes
kustiba par dambi, Gdens straumes ietekme aiz dambja.

Galvenie nosacijumi, lai aizsprostosana butu efek-
tiva un ilglaiciga:

e aizsprostam jabat tada augstuma un garuma, kas
nodrosina tdens uzpludinasanu gravja ietekmes josla;

e aizsprosta konstrukcijai janodrosina ilglaiciga ta darbi-
ba - jabut noturigai pret spiedienu, Gdens straumi;

e zemes (kudras) aizsprostam janodrosina lieka
(pladu) Gdens novadisanu gar vai caur aizspros-
tu, to nebojajot;

e aizsprostu skaitam jabat péc iespéjas lielakam,
lai uzstadinata adens dzilums butu péc iespéjas
vienadaks.

Projekta ieklautajos purvos lielo gravju aizsprosto-
$anas vietas purva virsa bija nosédusies vidéji par 20%
no kopéja kadras slana dziluma, pakapeniski séSanas
lielumam samazinoties lidz 15 m josla uz abam pusém.
Aizsprosts javeido ne tikai gravja platuma, bet ari japa-
garina talak lidz vietai, kur purva virsa nav nosédusies.

Aizsprosta ilglaiciga darbiba atkariga no pielieto-
jama materiala, izmériem, pareizi paredzétiem pladu
ddens novadi3anas pasakumiem, savlaicigi veiktiem re-
montdarbiem.

Nemot véra purvos ierikoto gravju aizsprostosanas
darbu pieredzi Latvija, tie péc iespéjas javeido ar ekska-
vatoru un no kadras, jo koka konstrukcijas satrad un aiz-
sprostu atjaunosanai jaizlieto papildus lidzekli. Ar roku
darbu veidotie kidras dambji lielaka sateces baseina
vietas pastiprinami ar koka rievsienam aizsprosta vida
(ja nav Gdens straume) vai divam no apalkokiem veido-
tam atbalstsienam, ka tos baveé Tei¢u dabas rezervata un
kas ir drosi pret izskaloSanu. Ar ekskavatoru aizsprostus
var izveidot masivakus, augstakus, nav vajadzigs roku
darbs, to izblves izmaksas ir mazakas.
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Foto: M. Pakalne

Udens péc iespéjas jaaiztur purva un nav vélama ta
novadisana pa gravju tiklu, bet gan uz purvu, lai to mit-
rinatu. Ari gravjos, kuri iet lielaka krituma virziena, ddeni
labak virzit gar dambja malam, tad Gdens plisma tiek
bremzéta un mitrina gravju malas.

Projekta paredzétas parteces no plastmasas cauru-
[ém ir dross risinajums, tacu prasa to kopsanu - tas var
aizsérét, aizsalt, pavasari pie lielaka Gdens caurteces dau-
dzuma caurulvadu skérsgriezums var bt nepietieko$s un
iespéjama dambja izskalosana, tapéc blvniecibas laika
tika izvéléts variants virzit Gdeni gar aizsprosta malam un
3is vietas papildus nostiprinat ar purva virskartu (6., 7. att.).

Aizsprostu buavésanas tehnologiju veidi
Aizsprostu veidosana ar ekskavatoru

Ja vien tas ir iespé&jams, aizsprosti bivéjami ar ek-
skavatoru — ta tips jaizvélas atkariba no purva virsas
nestspéjas un aizberama gravja parametriem. Problé-
mas rada gravju ierikosanas rezultata ar mezaudzém
intensivi apaugusas malas, un, lai sasniegtu paredzéta
aizsprosta vietu, janotira lielas mezaudzu platibas vai ja-
parvietojas pa purva dalu, kas mazak apaugusi, bet kur
purva virsai mazaka nestspéja.

Ari bavniecibas darbiem, tapat ka projektésanai, tika
konkursa kartiba izvéléta licencéta buvorganizacija, kas
darbus veica visos tris purvos. Tas tika veikts ar apsvéru-
mu, lai, iegustot pieredzi viena objekta, varétu buvdarbu
kvalitati uzlabot nakosajos, ka tas ari praktiski notika.

Kddras aizsprostu bavésanai uz lielajiem nosusinasanas
gravjiem tika izmantots ekskavators ar 1,5 m platam koka
kapurkédém, kas piemérots tiesi darbam purva. For building
of dams on the large drainage ditches an excavator was used
with 1.5 m wide caterpillars that are appropriate for the work
in the mire.

Aizsprostu blvnieciba no kidras Cenas tireli tika
uzsakta 07.09.2006. Buvéjot aizsprostus, pielietoja ek-
skavatoru ar kapurkézu platumu 0,8 m, kas varéja labi
parvietoties purva malas un platibas, kur kiidras ieguvei
uzsakti sagatavosanas darbi — saraktas transejas ik pa 20
m. Vietas, kur graviji ierikoti pirms 70 gadiem, ekskava-
tors bez paliktniem nevaréja parvietoties, un aizsprosti
no kadras tika veidoti ar roku darbu.

Klanu purva, kura kdadras dzilums ir relativi ma-
zaks, kadra blivaka un purva virsa noaugusi ar virsSiem
un vaivariniem, bija labaki apstak|i ekskavatora darbam
gan parvietojoties no vienas vietas uz otru, gan pasa aiz-
sprosta blvniecibai. Apgratinati apstakli bija vietas, kur
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Peat for the dam building has to be taken from the
ditch margin before the dam, in such a way widening it
and making the slope with the same decline. If from one
place where the excavator stands there is not enough
peat, second place should be planned. Building of a
new carrier to get peat for dam building, deteriorates
the mire landscape, establishes dangerous situation for
people and animals.

Building the dam by hand, peat is taken from the
nearest possible point. The place where peat is taken
should not be in line with the axis (similarly, like building
by excavator).

Dam constructions

Various kinds of dams from diffeent materials
are used in the world to stop the drainage influence.
Sometimes it is considered that blocking of ditches is a
simple task for which no special knowledge is needed;
nevertheless the builders come to the same conclusion
that already are approved in dam building, although in
smaller scale. Here is some contradiction because peat is
not commonly used in dam building, it has a low caring
capacity, when drying out it is burning, the beaver holes
are difficult to close but it has advantages - it is a material
that can be obtained on the spot, peat has low water
penetrability and by overgrowing of dam, its strength
increases.

Dams can be affected by various factors — water
pressure, filtration through the dam or below it, water

round timber support walls, as it is made in the Tei¢i Nature
Reserve that are safe against leaching. The excavator can
build the dams larger, higher, there is no need for the hand
work and there are less building expenses.

The water has to be maintained in the mire as
much as possible and its draining along the ditches is
not advisable, it should flow to the mire to moisture it.
Also in the ditches that are orientated in the direction of
larger decline, it is better to direct water along the dam
margins; then the water flow is delayed in such a way
giving moisture to ditch margins.

In the technical design there were planned also
overflows (plastic tubes) that is a safe solution, and they
do not need attention. Therefore, during the building
of dams, it was decided to direct the water along the
dam margins and these places additionally fix with the
upper layer of mire surface (Fig. 6 and 7).

flow over the dam and its influence behind the dam.

The main pre-conditions for the dams to be
effective and long-term are as follows:

e The dam should be in such a height and length
that ensures flooding in the area that is influenced
by the ditch;

e The dam construction should secure long-term
functioning - it should be sustainable against
pressure and water flow;

e Peatdam should safeguard the draining of excess
water near or through it, not damaging it;

e Thenumberofdamsshould be as high as possible
to have as much as the possible the same water
level in the ditch.

In the project sites in the areas where the large
ditches were blocked, the mire surface has sunk for
about 20% from the total peat depth; gradually the
sinking amplitude decreases up to 15 m zone on both
sites of the ditch. The dam should be made not only in
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4. att. Kadras aizsprost vietas Klanu purva. Fig. 4. Location of peat
dams in Klani Mire.

the W|dth Of the dItCh but Sh0u|d S'El’etCh until the p|ace - i m Aizsprostu bivésanas vietas
. 4 Dam building area
where the mire surface has not sunk anymore. The long- - o = u, Dabas lisguma robeza

Border of the Nature Reserve

term functioning of the dams depends on the applied o . o a0 0 soom
material, size, the adequately foreseen excess water
directing activities, repair of dams in due time.

5. att. Kadras aizsprostu vietas Vasenieku purva. Fig. 5. Location of peat dams
in Vasenieki Mire.

Taking into consideration the dam building
experience in Latvia, as much as possible they should be
made of peat by excavator as wood constructions are
subjected to decay and additional finances are needed for
their repair. Peat dams made by hand in the areas of larger
confluence area, should be supported by wood planks in
the middle of the dam (if there is no water flow) or two

Technological types for building of dams
Building of dams by excavator

If it is possible the dams should be built by excavator.
Its type should be chosen according to the mire surface
load, carrying capacity and the parameters of the
ditch that has to be closed. Problems may cause the
established forest stands growing on the mire margins.
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gravjos augsts Gdens limenis un stradat vajadzéja Gdeni
- attirit aizsprosta pamatni, veidot aizsprostu. Saja ob-
jekta ar ekskavatoru tika uzbavéti visi aizsprosti, un to
kvalitate ir labaka, salidzinot ar paré&jiem.

Vasenieku purva pielietoja divus ,Atlas” firmas ek-
skavatorus - ar Saurajam kapurkédém veidoja aizspros-
tus uz lielajiem gravjiem, kuru malas stabilas, bet ar
platajam 1,5 m koka kapurkédém (speciali sagatavots
ekskavators darbam purva), stradaja, kur bija liels gravja
virsas platums (> 6 m) un nestabilas vietas.

Katram no Siem ekskavatoriem ir savas prieksro-
cibas un trakumi. Stradajot ar Saurajam kapurkédém,
vajadziga Sauraka trase un mazak jatira apaugums, bet
ir sliktaka parejamiba ka pa purvu, ta pa jaunizveidoto
aizsprostu, jo ta nestspéja nav pietiekosa.

Ekskavators ar platajam 1,5 m kapurkédém (koka)
labi parvietojas pa purvu, tas var parvietoties nedaudz
ari pa jaunizveidoto aizsprostu, bet ka trakums ir lielais
nepiecieSsamas joslas platums, jutiba pret nelidzenam
vietam un celmiem, kas lauz koka kapurkédes. Ekskava-
tora parvietosanas marsruts starp aizsprostiem jaizvélas
ar minimalako garumu, lai mazak bojatu purva virsu.

Kadru aizsprosta buvniecibai nem no gravja malas
pirms aizsprosta, to paplasinot un nogazi veidojot ar
tadu pasu slipumu; ja no vienas ekskavatora stavvietas
kadras nepietiek, paredzama tas otrreizéja parsviesana.
Jauna karjera raksana, lai iegutu kidru dambja bavnie-
cibai, pasliktina purva ainavu un rada bistamus apstak-
lus cilvékiem un dzivniekiem.

6. att. Kadras aizsprostu veidosana uz gravjiem ar ekskavatoru.
Fig. 6. Construction of large peat dam by excavator.
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Buvéjot aizsprostu ar roku darbu, kadru nem no
péc iespéjas tuvaka attaluma, tomér nevar kiadras nem-
$anas vietu veidot pa aizsprosta asi (tapat ka ar ekska-
vatoru veidotajam), tad aizsprostu vairs nevar pagarinat
un par to ir apgratinata staigasana.

Kuadras aizsprostu biivésanas seciba

e Sagatavo ekskavatora parvietosanas trasi.

e Attira aizsprosta bives vietu ar ekskavatoru no
virskartas un dinam gravi lidz neskartam kadras
slanim; nonemto virskartu novieto atseviski, lai
péc dambja izbUves ar to nostiprinatu aizsprosta
virsu un nogazes.

e Nosprauz aizsprosta platumu, garumu un nosaka
ar nivelieri projektéto augstumu.

o  Attira kGidras nems3anas vietu no virskartas un dinam
gravi (paplasinams gravis aizsprosta augspusé).

e Aizsprostu veido pa slaniem, tos pieblivéjot ar
ekskavatora kausu.

e Uzber papildus slani augstuma, kas nodrosina
projektéto augstumu péc sésanas (vidusdala vairak,
malas mazak), virsas platumu un nogazu slipumu.

o leliek parteces cauruli, pieblivéjot tai apkart

kadru, vai nostiprina aizsprosta galus, ja Gdeni
apvada gar aizsprosta galiem.
Aizsprosta virsu nostiprina ar nonemto virskartu.
Sakarto aizsprosta baves vietu un kiadras nemsa-
nas vietas gravja paplasinajuma, izveidojot tas ar
tadu pasu nogazi ka gravim.

GRIEZUMS III- IV Cross - section

ApzZimgjumi:
A - projektéta aizsprosta virsas atzime péc kiidras sablivé¥anas;
B - aizsprosta virsas platums - ne mazak par 2 m;
H - aizsprosta augstums;
h - grivja dzijums;
L - aizsprosta garems (griivja ietekmes platnms)
a, ¢ - idens hmepa atzimes;
b - gravja virsas platums;
t - adens limegu starpiba < 0.5m ;
d - projektetais aizsprosta sé¥anas lielums;
1 - notira virskartu un grivja malas aizsprosta viets ;
2 - alzsp virsn iprina ar virskiirto ;

7

Legend:
A - planned dam surface mark;
B - dam width - more than 2 m;
H- height of the dam;
h - depth of the ditch;
L - lenght of the dam (influence of ditch);
a, ¢ - water level marks;
b - width of the ditch;
t - difference of levels ;
d - planned dam compacting;
1 - removal of vegetation and unconsolidated peat ;
2 - peat laid back on the top of dam.
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So, to reach the place of the planned damming area,
large forest stands must be cleaned or it is necessary to
move along the mire surface that is less overgrown.

Also for the dam building, similarly as for elaboration
of technical designs as a result of price quotation an
organisation having a licence for such building work
was chosen for all the three project sites. The aim was
to have a building company that obtains an experience
that can be used also in the next sites.

In building of dams on the drainage ditches in Cena
Mire, an excavator with a caterpillar width of 0.8 m that
easily moves on mire margins as well as in the areas with
ditches in a distance of 20 m, was used. In the places
where ditches were made 70 years ago, the excavator
could not move without bolsters. Here, peat dams had
to be made by hand.

In Klani Mire where peat is not so deep, peat is
more compact and the mire surface overgrown with
Calluna vulgaris and Ledum palustre, there was a better
situation for the work of the excavator; moving from one
place to another, as well as for the building of the dams.
More difficult was in the areas where the water level
in the ditches was high and it was necessary to work
in water - clean the basis of the dam during the dam
building process. In Klani Mire all the dams were built
by excavator and their quality is better in comparison
with the other sites.

7. att. Kidras aizsprostu veidosana ar rokudarbu
uz mazajiem gravjiem. Fig. 7. Blocking of small ditches by hand.

GRIEZUMS 1-1 Cross - section

In Vasenieki Mire two excavators from ,Atlas”
company were used. With the excavator with the narrow
caterpillars the dams were made on the large ditches
whose margins are stable, but with 1.5 m wide caterpillars
built from wood (specially built for the work in the mire)
it worked in the areas where the ditch surface width was
wide (more than 6 m), as well as in unstable areas.

Each of the excavators has its advantages and
disadvantages. Working with the narrow caterpillars, a
narrow route was needed as well as less tress and shrubs
had to be cut, but crossing of the mire, along the newly
built dam was more difficult as it load carrying capacity
is not enough.

The excavator with the 1.5 m wide wooden
caterpillars could move along the mire very well, it could
move also a little bit along the newly built dam, but the
disadvantage is the wide belt that it needs to move,
sensitivity against uneven surfaces and trestumps that
damage the wooden caterpillars. The route for moving
of the excavator must be chosen with the minimal
distance to damage least the mire surface.

Sequence of dam building is as follows:
e The route for the excavator to move is prepared;
e The area where the dams have to be built is
cleaned by the excavator from the mire surface
and mud to reach the intact bottom of the peat;
this peat is put separately, later to be put on the
the dam surface and slopes;

H<12m, b<2m

GRIEZUMS 2-2 Cross - section
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Legend:
A - planned dam surface mark;

B - dam width - more than 1 m;
H - dam height;
h - ditch depth;
L - dam lenght.

a, ¢ - water level marks;

b - ditch width;

1 - difference of levels ;

1- 1 of ion and lidated peat ;

2 - peat laid back on the top of dam ;
3 - original ditch profile . 1 2 7

1 - notira virskiirtu un griivja malas aizsprosta vieta ;
2 - aizsprosta virsu nostiprina ar nopemto virskartu ;




Aizsprostu veidosana ar roku darbu

Aizsprostus ar roku darbu planoja bavét uz maza-
jiem gravisiem Cenas tireli un Vasenieku purva. Faktiski
Cenas tirela purva ar roku darbu veidoja lielako dalu aiz-
sprostu pie Skaista ezera, kur bija planots ekskavatora
darbs, bet lieguma dienvidu dala otradi - ar ekskavatoru
veidoja arl mazos aizsprostus.

Ja relativi nesen kudras ieguvei ierikoto sakotnéjo
transeju platibas ekskavators varéja parvietoties un vei-
dot aizsprostus, tad pirms 70 gadiem rakto gravju malas
pie ezera Skaists izvélétais ekskavators nevaréja parvie-
toties bez paliktniem, turklat batu liela platiba jaizcért
meZaudzes. Lai gan gravji aizaugusi, tomér to aizspros-
tosanai ar rokam ir daudz minusu - jastrada tdeni, grav-
ju platums sasniedz 3 m, kas roku darbam ir par platiem.
Aizsprosti ar roku darbu tika bavéti tada pasa seciba
ka ar ekskavatoru - attirita buves un kiadras nemsanas
vieta, aizsprosts veidots un pieblivéts pa kartam, virs(
nostiprinats ar nonemto virskartu.

Vietas, kur gravju sistétmam liels sateces baseins
vai ari no lieliem akaciem un ezeriem iztekosi graviji, aiz-
sprostus pastiprinaja ar vidu vertikali iedzitu délu rindu
(rievsienam); ap délu sienu aplikta kadra tika pieblivéta,
lai kavétu tas satradésana.

Ar roku darbu veidotie aizsprosti ir neizturigaki -
tiem ir mazaki izméri, tie veidoti no mazakiem kudras
gabaliem; tos var veidot, ja gravja platums nav lielaks
par 1,5 m. Vienas rindas délu rievsienu pielietosana,
nostiprinot ar tiem aizsprostu vidusdala, garanté ta

1. tabula. Aizsprostu bavniecibas parskats projekta LIFE 04NAT/LV/000196.
Table 1. Overview about the dams built in the project LIFE 04NAT/LV/000196.

Foto: G. Balodis
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3 - = - % . {
Kombinéta kadras-koka aizsprosta bivnieciba Cenas tireli. In
Cena Mire there are build dams by hand that consist from peat
and wooden planks.

drosibu, ja gar aizsprostu nav liela tdens plisma, kas
kidru noskalo no rievsienas. Ja plidos Gdens kadru
noskalo, tad aizsprosts janostiprina no abam pusém ar
rievsienam vai apalkoku sienam. Ar roku darbu veidota-
jiem aizsprostiem defekti lidzigi, bez tam nepietiekoss
aizsprostu platums un noturiba pret Gdens spiedienu.
Aizsprostus ka parejas izmanto dzivnieki, kas nereti boja
aizsprostu virsu.

Pirmie kadras dambji tika uzbavéti 2006. gada 7.
septembri Cenas tirell. Visi aizsprosti uzbuvéti lidz 2007.
gadam (1. tabula). 2008. gada tika paredzéti un ari veikti
to remontdarbi. Parsvara remonts bija nepieciesams aiz-
sprostu sésanas, nepietiekama garuma, nenostiprinatu
aizsprostu galu un nepietiekosi sablivétas kadras dél.

Number of

Type of dam

designs

dams in the technical Changes in the

Cenas tirelis /

Number of
dams built in
2006.

Number of dams

dam number built in 2007.

Aizsprosti/Dams 74 1 73
Mazie aizsprosti/
Small dams 107 107
181 1 180
Vasenieku purvs /
Aizsprosti/Dams 18 18
Mazie aizsprosti/Small dams 117 117
135 135
Klanu purvs /
Aizsprosti/Dams 36 - 36
Mazie aizsprosti/Small dams -
Kopa projekta vietas/
Aizsprosti/Dams 128 1 73 54
Mazie aizsprosti/Small dams 224 107 117
Kopa / 352 1 180 171
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e The width and the length is marked, the height
of the dam is determined with the leveller;

e The place where peat is taken for dam building is
cleaned from mire surface and mud in the ditch
(the dam has to be widened at the front area of
the dam);.

e Thedamis built layer by layer stuffing it with the
excavator bucket;

e Additional peat layer is put on the top that
secures the designed height after sinking (more
in the central par, less towards the margins), as
well as surface width and lope decline;

e Overflow pipe is put, stuffed peat should
surround it or the dam margins should be fixed if
the water is directed around the dam margins;

e The surface of the dam is fixed with the surface
layer that was taken away;

e Thedam building area should be cleaned and the
place where peat was taken in the widened part
of the ditch, established with the same decline
as for the dam.

Building of dams by hand work

It was planned to build the dams by hand work on
the small ditchesin Cena and Vasenieki Mires. In Cena Mire
most of the dams were made by hand near Skaists Lake
where before it was planned to do with the excavator, but
in southern part of Cena Mire — just opposite as planned
— also the small dams were made by excavator.

In the areas where ditches were made not a long
time ago, the excavator could easely move and build
dams. Different was the situation in the vicinity of Skaists
Lake where the ditches were made 70 years ago and the
excavator could not move without bolsters; in addition it
was necessary to cut forest stands. Although the ditches
were overgrown, there are a number of disadvatages
when building the dam by hand - it is necessary to work
in water, the width of the ditches may reach 3 m that is
too wide for hand work. The hand made dams have to
be built in the same sequence as those by excavator. The
place where dam is built is cleaned as well as the area
where peat is taken; the dam is made layer by layer and
stuffed with the taken away mire surface part.

In the areas where the ditch systems have large
drainage basins or there are ditches flowing out from
large ditches or lakes, the dams were supported by
flat wood row. Peat that was put around the wood was
stuffed to protect it from decay.

The dams made by hand work are less strong — they
have smaller size and can be made if the ditch width is
not larger than 1.5 m. The row of flat wooden planks
quarantee their safety if there is not a large flow along
the margin of the dam that washes peat away from the
wooden planks. If during the floods the water is washed
away, then the dam must be fixed with the wooden
planks or round timber.

All the dams were built until 2007 (Table 1). The
first peat dams were built by excavator on September 7,
2006 in Cena Mire. In 2008 only repair was was carried
out. Mostly repair was needed because of dam sinking,

not enough width, not well-fixed margin of the dam and
not enough flattered peat. The same defects had the
dams built by hand; in addition there was not insufficient
width and steadiness against water pressure. The dams
are used by animals as crossing areas that damage the
dam surface.

The main conclusions

e Building of dams on the drainage ditches in the
raised bogs stops the further mire degradation
and eliminates the effect of desiccation but does
not restore its earlier condition;

e Filling-in of the water in the drainage ditches can
take 2 — 12 month time; it depends on the height
of the dam, precipitation, extent of the drainage
basin, peat filtration properties;

e Better effect can be reached by building peat
dams by the excavator — they can be made larger,
stronger against water pressure, filtration, leaching
if the water flows over the dam, less building and
exploitation costs, their steadiness increases;

e The dam should be in such a height and width
that safeguards water flooding in all the zone
affected by the drainage ditch;

e The number of dams and their location should
be determined by a specialist that has a licence in
this field when elaborating the technical design;

e The building work according to the technical
design should be carried out by building
company that has a licence to carry out such
a work; its work is supervised by a guardian
according to the national legislation;

e The number of dams depends also on the
economical possibilities. In an ideal situation
dams should be built after 10 cm of relief decline
to reach as much as possible similar situation
(water depth) in the flooded area. The main aim
is to gain standing water in a wider area that has
been affected by drainage - it can be reached
with a smaller number of dams on the ditches
with small decline;

e If the ditch is made athwart to the mire decline,
then the water should be directed along the dam
to the mire but not along the ditch from dam to
dam, slowly increasing the flow and discharching
from the mire;

e The quality of the dams depends on the
sequence of technological operation (see earlier
described), degree of peat stuffing, ensuring the
length and width of the designed dam, enough
deep peat layer to compensate sinking of peat,
careful water overflow area stuffing. If the ditch
is wide and can not be made from one side of
the ditch, the excavator should work also on the
other side;

e The margins of the ditches where dams have to
be built, were more or less overgrown with trees
(depends on the time when the ditch was built
and its size); mainly these are birch and pine
stands that makes difficult for the excavator to

129



APSAIMNIEKOSANA UN MONITORINGS

Galvenie secinajumi

Aizsprostu izblve uz gravjiem augstajos purvos
apstadina purva talaku degradaciju un mazina
nosusinasanas ietekmi, bet neatjauno pilniba ta
iepriekséjo stavokli.

Udens aiz aizsprosta uzkrajas 2 — 12 ménesu lai-
ka, atkariba no aizsprosta augstuma, nokrisnu
daudzuma, sateces baseina lieluma, kidras filtra-
cijas ipasibam.

Lielaku efektu var panakt, aizsprostus veidojot no
kadras ar ekskavatoru - tos var izveidot masiva-
kus, lidz ar to noturigakus pret Gdens spiedienu,
filtraciju, izskalosanu, ja Gdens plast par dambi,
mazakas blvniecibas un ekspluatacijas izmaksas,
aizsprostam apaugot, ta noturiba palielinas.
Aizsprostam jabit tada augstuma un platuma,
kas nodrosina udens uzpludinasanu visa gravja
ietekmes josla.

Aizsprostu daudzumu un izvietojumu nosaka
sertificéti $is nozares specialisti, izstradajot teh-
nisko projektu un nemot véra buvniecibas piere-
dzi 3aja joma.

Bavniecibas darbus atbilstosi tehniskajam pro-
jektam javeic licencétiem bavniecibas uznému-
miem, kuru darbibu kontrolé buvuzraugs likum-
dosana paredzétaja kartiba.

Tas, cik daudz aizsprostu uz gravja vajadzigs, at-
karigs no ekonomiskajam iespéjam —ideala gadi-
juma tie bavéjami ik pa 10 cm reljefa krituma, lai
panaktu péc iespéjas vienadus apstak|us (Gdens
dzilumu) uzpludinataja zona. Galvenais mérkis -
panakt Gdens uzstadinasanu iespé&jami lielaka ie-
tekmes zona, ko ar mazaku skaitu aizsprostu var
panakt uz maza krituma gravjiem.

Ja gravis ierikots perpendikulari purva kritumam,
tad Gdens novirzams gar aizsprostu uz purvu, bet
nevis pa gravi no aizsprosta uz aizsprostu, paka-
peniski pieaugot caurtecei un notekot no purva.
Aizsprosta kvalitate atkariga no tehnologisko ope-
raciju secibas ievérosanas (skat. ieprieks aprakstito
secibu), pieblivésanas pakapes, projektéta garu-
ma un platuma nodrosinasanas, pietiekosi biezas
kartas uzbérsanas kidras sésanas kompensésanai,
ripigas Gdens parteces vietas noblivésanas. Ja
gravis ir plats un no vienas gravja malas to nevar
izveidot, ekskavatoram ir jastrada ari otra mala.
Aizsprostojamo gravju malas vairak vai mazak
ir apaugusas ar mezaudzém (atkariba no gravja
ierikosanas laika un ta samériem), parsvara tas
ir bérzu un priezu audzes, kas apgratina ekska-
vatora parvieto$anos uz aizsprostu vietam. Te
saduras mezsaimniecibas un dabas aizsardzibas
intereses, bet, ja prioritate ir atjaunot purva bio-
topus, tad apaugumu ir nepiecie$ams notirit.
Aizsprosti (nelieli dambisi) ar roku darbu tiek vei-
doti iznémuma gadijuma vietas uz gravjiem, kur
planoto aizsprostu skaits ir neliels vai nav iespé-
jama ekskavatora parvietosanas, to platumam
jabat vismaz 60 cm. Ja uz aizsprostu paredzama
liela Gdens plasma (liels sateces baseins ap purva
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ezeriniem un lieliem akaciem), tas pastiprinams
ar vienrindu vai divrindu rievsienam. Divrindu
rievsienas ar kadras blivéjumu vida vai sienas,
kas veidotas ka gulbdves, veidojamas vietas,
kur paredzama liela pavasara vai vasaras pladu
adens plasma, kas izskalo uzbérto kadru.

Ja ir pieejami neliela izméra plastmasas rievsie-
nu veidosanai izgatavoti délisi, tad to pielietosa-
na atvieglo darbu - tie ir vieglaki (salidzinot ar
koka), praktiski nebojajas (pielietoti gravju aiz-
sprostodanai Irija).

Aizsprostu bavnieciba jauzsak no gravju sistémas
augsgala labvéligos laika apstaklos - sausa laika
perioda vai kad sasalusi purva virsa (stradajot ar
ekskavatoru).

Aizsprostiem nepiecieSama kopsana, un tie ja-
parbauda péc pavasara un vasaras plidiem, ne-
pieciesamibas gadijuma javeic remonts.

Foto: U. Muzikants
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move to the dam building area. If the aim is to
protect the raised bog ecosystem, these forest
stands should be cut;

e The small dams made by hand are built in
exceptional cases in the areas where the number
of dams is small or are not accessible for the
excavator; their width should be at least 60 cm.
If a large water flow is planned to the dam (large
drainage basins from mire lakes or pools), they
should be supported by one row or two row
wooden planks. Two row wooden planks with
peat in between or walls that have the structure
of horizontal plugs, are to be constructed in the
areas where high spring or summer floods are
planned that washes away the peat;

o If small plastic planks are available, they make
the work easier as are lighter as those of wood
and do not decay. Such planks are used in dam
building in Ireland;

e Building of dams should be started from the ditch

Foto: M. Pakalne

system upper point in good nature conditions —
dry weather period or when the mire surface is
frozen (working by excavator);

e Attention to the dams may be needed and they
must be checked after spring and summer floods,
in case of need they should be repaired.

Jau dazu ménesu laika péc aizsprostu uzbuvésanas tdens limenis ir pacélies
un appludusas agrak sausas vietas purva. Already a few months after building

of dams, the water level has raised and the earlier dry areas of the mire are
flooded.

Pareizi uzbavéetam kadras dambim tdens tiek novadits gar dambi, tadejadi pakapeniski mitrinot purvu. If the dam is correctly built, the water is
directed along the ditch, in such a way flooding the mire.
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Udens limena paaugstinasana melioracijas ietekmétajas Kemeru tirela dalas: panémieni un pirmie rezultati

Janis Kuze, Agnese Priede Kemeru nacionala parka administracija
e-pasts: janis.kuze@kemeri.gov.lv, agnese.priede@kemeri.gov.lv

Kopsavilkums

Raksta aplakoti Lielaja Kemeru tireli 2006. gada ru-
deni veiktie melioracijas sistému blokésanas pasakumi,
kas veikti, lai mazinatu kadras izstrades radito negativo
ietekmi uz dabiskajiem purva biotopiem. Gravju bloké-
$anai tika izmantota Latvija lidz 2006. gadam nepielie-
tota metode - kiidras dambju bavésana ar ekskavatoru,
pavisam uzbuvéjot 61 dambi uz melioracijas sistémam
karjera rajona, ka ari uz gravja purva/meza parejas zona
tirela R mala. Darbu ietvaros tika paaugstinats limenis
uz karjeru vedosajam cela dambim, ka ari uzbuvéti vai-
raki atseviski dambiji ar caurtekam. Izmantotas metodes
ir uzskatamas par veiksmigi izvélétam, un it ipasi kidras
dambiji ir rekomendéjami ka metode talakai izmanto3a-
nai purvu biotopu atjaunosanas darbos citur Latvija.

Darbu rezultata kidras laukos ir izveidojusies sliks-
naina sekltdenu teritorija, kura vérojamas pozitivas iz-
mainas te ligzdojoSo putnu sugu un skaitliska sastava
zina. lzmainas vegetacija isa pétijumu perioda dé| nav
batiskas, tomér pasreizéjas tendences liecina par pur-
vam raksturiga augaja atjaunosanos.

levads

Dabiskas purvu ekosistémas ietver vairakas batis-
kas funkcijas: organiska materiala akumulaciju, uzkrajo-
ties kadrai; idens akumulaciju no sateces baseina, kas
noveérs parmitru apstakju veidosanos plasaka rajona; un
specifisku augsanas apstak|u nodrosinasanu sugam, kas
pielagotas parmitriem apstakliem (Sliva, Pfadenhauer
1999). Dabiska augstaja purva batiska loma ir ne tikai
kadras slanim, bet ari pastavigi parmitrajiem apstak-
liem, kas nodrosina nepiecieSamos apstaklus dzivajam
vedetacijas slanim, ko veido tikai $sim ekosistémas tipam
raksturiga vegetacija (Money, Wheeler 1999) - sugas ar
speciali pielagotiem biologiskiem mehanismiem, kas
noveérs pastiprinatu adens iztvaikosanu, spéj augt ska-
ba vidé ar mazu skabekla piekluvi un tadéjadi veiksmigi
parcies sausuma periodus, nodrosinot ekosistémas pa-
stavédanu un pasregulacijas funkcijas.

Melioracijas negativa ietekme uz dabiskajiem pur-
va biotopiem ir plasi dokumentéta (Money, Wheeler
1999; Poulin et al. 1999; Sliva, Pfadenhauer 1999; Sotto-
cornola et al. 2007). Degradétu purvu galvena iezime ir
batiski izmainits hidrologiskais rezims, kas izjauc ekosis-
témas dabisko funkcionésanu. Dzivas augaja segas iz-
nicinasana un gruntsidens limena pazeminasana rada
negativu un daudzviet neatgriezeniski negativu ietekmi
uz augsminétajam ekosistémas funkcijam.

Prieksnoteikums veiksmigai purva vegetacijas atjau-
nosanai melioracijas un kadras izstrades skartas vietas ir
Gdens rezima atjaunosana (Sliva, Pfadenhauer 1999), kas
par prioritati ir izvéléta ari Latvija istenoto purva atjauno-
$anas projektu teritorijas. Nozimigaka no tam ir Latvijas
austrumu dala esosais Tei¢u purvs, kur laika no 1999. lidz
2001.gadam uz melioracijas gravjiem ir uzbaveéti pavisam
25 aizsprosti (Bergmanis u.c. 2002). Tei¢u purva ir uzkrata
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ievérojama pieredze gravju blokésana ar dambjiem, kas
veidoti, izmantojot uz vietas iegitus materialus — koku un
kadru. Sis zinasanas ir nemtas véra, planojot ari maksligi
raditas Gdens noteces apturésanas darbus Kemeru tireli,
tomér izmantotas metodes ir bijusas atskirigas.

Siraksta mérkis ir informét par Kemeru tireli izman-
totajam Gdens limena paaugstinasanas metodém, ka ari
pirmajiem rezultatiem, kas ieguti, ieviesot ES Life-Daba
finanséto projektu LIFE2002/NAT/LV/8469 ,Mitraju aiz-
sardziba Kemeru nacionalaja parka”.

Teritorijas raksturojums

Kemeru tirelis ir viens no lielakajiem purviem Latvi-
ja, kura kopéja platiba sasniedz 6192 ha. Purvs atrodas
Piejaras zemiené Rigas, Jelgavas un Tukuma rajonu teri-
torija, ta vidéjais dzilums ir 4,8 m, lielakais dzilums 8 m
(Galenieks, Krauklis 1995). Tirelim ir viens izteikts kupols,
augstaka dala (18 m vjl.) atrodas purva ZR rajona, savu-
kart D malas atrodas tikai ap 10 m vjl. Purva ir salidzinosi
maz vietu, kas lielaka platiba batu pilnigi klajas, lielaka
dala ir aizaugusi ar purva prieditém. Tirelim raksturiga
daudzveidiga ezerinu mozaika, it ipasi uz ta C un A dalas
nogazém, kur ezerini veido plasus labirintus, bagatus
ar pussalam un salam. Lielakie ezeri atrodami pretéjos
purva staros: ZA dala divi 5 ha lielie Gargalu ezeri, bet
DR dala — 0,8, 1 un 1,1 ha lielie Zosu ezeri.

Lai gan tirelis, salidzinajuma ar netalu eso3o Cenas
tireli, ir uzskatams par melioracijas un kadras ieguves
mazskartu, ari te ir notikusi purva periférijas melioré-
$ana un kudras rak3ana. Neskatoties uz Kemeru apkart-
né izveidotajam kadrorta sanitaras aizsardzibas zonam
(Strazds, Kuze 2006), purva ZA dala lidz 1973. gadam 69
ha platiba iegUta gabalkadra, bet péc tam 46 ha platiba
frézkadra (Galenieks, Krauklis 1995).

Bijusi kadras ieguves vieta atrodas Liela Kemeru ti-
rela austrumu mala un robeZojas ar sausiem priezu me-
Ziem un augsto purvu. Agraka teritorijai raksturiga vege-
tacija kadras ieguves rezultata pilniba parveidota, tapat
neatgriezeniski mainits teritorijas hidrologiskais rezims,
ko pilniba rekonstruét nav iespé&jams. Péc kudras iegu-
ves partrauksanas lielaka dala teritorijas tika pamesta ka
mozaikveida ainava ar bijusajiem gabalkidras izstrades
dikiem, melioracijas gravjiem, frézlaukiem un koku un
krimu joslam uz mikroreljefa paaugstinajumiem starp
kidras karjeru dikiem. levérojama dala platibas tika
atstata ka sausi, izstradati kadras lauki ar degradétiem
kadras purviem raksturigu augaju - galvenokart virsu
audzém, spilvju un sikkrimu ceriem un koku un krimu
- priezu, purva bérzu un kraklu audzém.

Tehniska projekta izstradasana

Sagatavosanas darbi lidz realai lauka darbu uzsak-
$anai ir vértéjami ka laikietilpigaka 31 projekta sadala. Lai
lidzigu projektu planotajiem pilnigak ilustrétu tehniska
projekta izstradasanas procesu, $aja nodala uzskaititas
institdcijas, ar kuram 2002. — 2006. gada bija nepiecie-
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Raising of water table in areas, influenced by drainage in Kemeru Mire, Latvia: methods and first results

Janis Kuze, Agnese Priede Administration of Kemeri National Park
e-mail: janis.kuze@kemeri.gov.lv, agnese.priede@kemeri.gov.lv

Summary

In 2006, special measures to minimize the negative
impact of historical drainage works on the raised bog
habitats were carried out in Kemeru Mire, Latvia. The
method applied for the blocking of drainage systems
was little known and was not practised until 2006 in
Latvia - peat dams were built by heavy machinery.
In total, 61 peat dams were created on ditches in the
former peat mining area as well as on the separate canal
in the NW corner of the bog.

Works included reconstruction of the road dam and
building of separate dams, three of them with culverts.
Methods were successfully chosen and especially building
of peat dams by use of excavator can be recommended for
the further bog restoration projects.

As a result of raised bog restoration, the former peat
milling fields were covered with shallow water and turned
into a wetland. Although not significant, the vegetation
changes in the second season after restoration measures
show a slow tendency toward more diverse species
composition. However, the restoration of wetland in the
formerly dry peat fields resulted in increasing numbers of
breeding wader bird species.

Introduction

Natural raised bog ecosystems ensure several
important functions: accumulation of organic material,
accumulation of water and providing specific conditions
for the species that are adapted to moist conditions
(Sliva, Pfadenhauer 1999). In a natural raised bog,
both peat layer with its specific substrate conditions
and water surplus in a tight linkage with the living
vegetation layer have key role in continuity of the
ecosystem (Money, Wheeler 1999). The bog species
are attributed with biological mechanisms allowing
diminishing the transpiration through leaves in daily
micro-climatic fluctuations, are well-adapted to the
existence in an acidic environment with low oxygen
supply, thus ensuring self-regulation of the ecosystem.

The negative effect of drainage works on the natural
bog habitats is widely documented (Money, Wheeler 1999;
Poulin et al. 1999; Sliva, Pfadenhauer 1999; Sottocornola
et al. 2007). The main characteristics of degraded raised
bogs are significantly modified hydrologic conditions that
affect the functions of natural ecosystems. Eliminating
of vegetation cover and lowering of water table create
negative impact on raised bog habitats, making a
complete restoration nearly impossible. The most
important precondition for initiating the regeneration
processes affected by the drainage and peat excavation is,
first of all, rising of water table (Sliva, Pfadenhauer 1999),
this aspect has been taken in to account in the raised
bog restoration projects, carried out in Latvia so far. The
pioneering works were implemented in the Tei¢u Mire,
located in East Latvia. Here, 25 wooden dams were built
on the drainage ditches in 1999-2001 and substantial

experience was accumulated on the use of local materials
- log and peat in the building of dams (Bergmanis et
al 2002). Experience, gained in Teici area, was taken
into account when planning the works in Kemeru Mire;
however, the used methods were different.

The aim of this article is to inform about the
methods, used in water table management in Kemeru
Mire, as well as about the first results of implemented
bog restoration activities of EU Life-Nature project
LIFE2002/NAT/LV/8469 ,Conservation of wetlands in
Kemeri National Park, Latvia”

Characteristics of the site

Kemeru Mire (Kemeru tirelis) is one of the largest
raised bogs in Latvia with total area 6192 ha. It is located
in the territory of three administrative districts (Riga,
Jelgava and Tukums). Average depth of the raised bog
peat is 4.8 m; maximum depth reaches 8 m (Galenieks,
Krauklis 1995). Kemeru Mire has one dome; the highest
part (NE corner)islocated 18 m above sea level, while the
S edges are located just 10 m above sea level. The bog
is rich in bog pools and lakes, especially on the slopes in
the central and eastern parts where lakes make a dense
pattern. Largest bog lakes are located in the opposite
corners of the bog - in NE part two Gargalu Lakes (5.0
and 5.0 ha in size), and in SW corner three lakes named
Zosu (0.8, 1.0 and 1.1 ha).

Over most of the 20™ century, Kemeru Mire was
included in the sanitary protection zones of Kemeri spa resort
(Strazds, Kuze 2006), due to this reason it was protected
from the large-scale peat mining like it was done in the
nearby located Cena Mire. However, the status of protected
zone did not prevent the peat extraction from the NE part
of the Kemeru Mire, where the mire peat excavation was
done until 1973 in area of 69 ha, later the milled peat was
extracted in the area of 46 ha (Galenieks, Krauklis 1995).

The former peat extraction site is located in the
marginal area of Kemeru Mire, bordering with dry pine
forests and intact raised bog. The former vegetation
of the area can be hardly reconstructed, and since the
area is highly disturbed, and hydrological condition and
vegetation is irreversibly modified, it is not supposed to
recover in its previous appearance. The deteriorated bog
is a disjointed patchwork of former chunk peat extraction
ponds, drainage ditches, peat milling fields and belts of
trees, shrubs and heather on higher elevations. After the
peat extraction most of the abandoned area remained
dry with slowly recovering tree layer dominated by
pine, downy birch, buckthorn and heath communities
with low species diversity.

Technical designing

Preparation works before the actual starting of
field works can be considered being as the most time
consuming and complex part of the project. Technical
designing was started in December 2002 and completed
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$ams saskanot projekta tehnisko dokumentaciju. Darbu
veiksanai nepiecieSama tehniska projekta izstradasa-
na tika uzsakta 2002. gada decemburi, savukart pédéjie
projekta saskanojumi tika iegti tikai 2006. gada beigas
isi pirms bavdarbu uzsaksanas. Kopuma nepieciesamie
sagatavosanas darbi ietvéra arhitektdras — planosanas
dokumentu sanemsanu cetru pagastu - Valgundes, Sa-
las, Slampes un Dzukstes blvvaldés, ka ari tehnisko no-
teikumu un atbilstosu saskanojumu sanemsanu Valsts
vides dienesta Jelgavas, Lielrigas un Ventspils regionala-
jas vides parvaldeés. Projekts tika saskanots ari Lauku at-
balsta dienesta Zemgales, Lielrigas un Ziemelkurzemes
regionalajas lauksaimniecibas parvaldés, ka ari SIA , Lat-
telekom” un Kemeru nacionala parka administracija.

APSAIMNIEKOSANA UN MONITORINGS

Gdens ieplusanu karjera periférija esosajos frézlaukos.

Darbi pie $o mérku sasniegsanas tika uzsakti uzreiz
péc tehniska projekta saskanosanas 2006. gada septem-
bri. Bavdarbus var nosaciti iedalit tris etapos.

1. Cela dambja nostiprinasana 1,4 km garuma, pa-
augstinot limeni uz bijusa karjera teritoriju vedosajam
celam. Siem darbiem ir nozimiga loma lielaka no melio-
racijas iepriek$ nosusinato ezeru atjaunosana (1. att.).
Dambja limenis tika paaugstinats, izmantojot gan vie-
téjo grunts materialu, gan pievedot to ar kravas auto-
masinam un vélak izlidzinot ar buldozeru. Lai novérstu
dambja nogazu izskalo$anos un veicinatu to nostiprino-
sas vegetacijas veidosanos, uzbérta dambja malas péc
darbu pabeig3anas tika noklatas ar kidras danu slani.

2. Atsevisku dambju bavésana ar caurtekam. Pavi-
sam uzbavéti tris dambiji — divi no smilts/grants un viens
no kudras (attiecigi 60, 40 un 60 m garuma). Batiskako
ietekmi uz karjera teritorijas idens [imeni atstaja 1. un 2.
dambis (1. att.). Dambis Nr. 1 tika uzbuveéts starpkapu ie-
plaka, vieta, kur no karjera iztecéja ta idenus uz regulé-
to Janupiti aizvadosais gravis. Aizbérums paaugstinaja
Gdens limeni karjera Gdenskratuvé par 60 cm, daléji ap-
pludinot ari karjeram no Z un D pieklaujosos frézlaukus.
Karjera Gdenu talaku aizplasanu aizkavé dambis Nr. 2,
kas noblokéja regulétas Janupites izteku no karjera ra-
jona, paaugstinot tdens limeni ieprieks melioracijas un
kadras izstrades ietekméta purva periférijas rajona par
aptuveni vienu metru. Dambja ietekmes zona atrodas
arl t.s. Austrumu frézlauks, kas Gdens limena paaugsti-
nasanas rezultata tika daléji appludinats. Udens nopla-
$anu no Austrumu frézlauka periférijas rajona palidz
aizkavét ari dambis Nr. 3, kas vienigais no trim pieminé-
tajiem pilniba baveéts no kadras.

3. Kadras dambju buvésana uz karjera apvadkanala

un tirela R mala.
Darbu gaita tika parskatita tehniskaja projekta pa-
redzéta darbu metodika, ar rokam no koka bivéjamos

1. att. Dambju izvietojums bijusa karjera teritorija. Ortofoto: SIA “Metrum®,
2008. gada maijs. Fig. 1. Location of dams within the former peat mining site.
Aerial picture: May 2008.

Butiskaka no saskanojo3o institciju piestaditajam
prasibam bija Vides parraudzibas valsts biroja (VPVB) pie-
prasita planoto purva atjaunosanas darbu ietekmes uz
séradenu resursiem izvértésana. SIA ,Procesu izpétes un
analizes centrs” sagatavota izvértéjuma rezultati liecinaja,
ka planoto karjera uzpludinasanas darbu rezultata kopé-
jais Kemeru tirela sérddenraza apjoms samazinasies par
0,05%, kas uzskatama par neievérojamu un nebutisku
izmainu. Lidz ar to VPVB pienéma Iémumu nepiemérot
planotajiem darbiem ietekmes uz vidi novértéjuma pro-
ceduruy, kas pretéja [Iémuma gadijuma ievérojami paildzi-
natu tehniska projekta izstradasanas laiku.

Darbu veiksana

Purva atjaunosanas projekts tika uzsakts ar mérki
panakt nosusinasanas rezultata degradéto purva dalu
dabiskosanu, talaka perspektiva panakot augstajam
purvam raksturiga augu un dzivnieku sugu kompleksa
izveidodanos (Anon. 2002). ST mérka sasnieg3anai darbu
gaita tika paredzéts:

(1) novérst pastiprinato tdens noteci, ko rada péc kar-
jera izstradasanas atstatas funkciongjosas melioracijas sisté-
mas; (2) paaugstinat tdens limeni karjera ar noltku panakt
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aizsprostus aizstajot ar kidras dambjiem, kas bavéti ar
ekskavatoru. 5T metode tika pielietota karjera apvadka-
nala blokésanai (50 dambiji) un atseviska gravja purva
- meZa parejas zona tirela rietumu mala noslégsanai
(11 dambiji). Dambji uz gravjiem tika buvéti aptuveni ik
pa 50 m, katram no tiem garuma sasniedzot aptuveni
10 m. Bavésanai nepiecieSama kidra tika iegita, rokot
nelielus dikus otrpus gravja atbértnei. Lai samazinatu
dambju turpmakas nosésanas apjomus, to blavésanas
laika kadras slani ar ekskavatora kausu tika pieblietéti.
Papildus tam, rékinoties ar iesp&jamu kudras aizbéru-
mu nosésanos, dambji tika baveéti 0,5 - 1 m augstaki par
gravi sagaidamo maksimalo tGdens limeni.

Vegetacijas monitoringa metodes

Lai novéertétu purva atjaunosanas darbu ietekmi
uz purvam raksturigas vegetacijas atjaunosanos, 2007.
gada augusta frézlaukos tika iekartoti 28 pastaviga mo-
nitoringa parauglaukumi. Tie ierikoti pieejamas, terito-
rijai raksturigas vietas. Parauglaukumiem ir apla forma
ar 4 m diametru, kura tiek noteikti kopé&jie koku, krimu,
sikkrimu, lakstaugu un stinu un kérpju stavu procentu-
alie sequmi, ka ari katras sugas procentualais segums.
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in late 2006. Numerous institutions were addressed to
gain the necessary permits: four local municipalities, three
regional bodies of State Environmental Service, three
regional bodies of Rural Support Service, Environment
State Bureau and others. To ensure that the planned
activities will not affect the processes of creation of
sulphuric waters, special research project was carried out
with a view to develop a model of groundwater dynamics.
Results of modelling showed that planned rising of water
table will decrease the total amount of sulphuric waters
in the bog by 0.05% - a rather insignificant amount. Due
to this reason, Environment State Bureau avoided using
of Environmental Impact Assessment procedure. This
decision significantly shortened the time, spent for the
designing part of the project.

Field work

The project was started with a view to overflood
the historically mined site and thus encouraging the re-
establishment of vegetation, typical for natural raised bog
(Anon. 2002). To reach this objective, following activities
were intended: (1) decreasing of artificially created
leakage of bog waters and (2) increasing of water table
in mined site to achieve the overflooding of dry milled
fields, located in the periphery of peat quarry.

Field works were started just after the completing
of designing and permitting process in September 2006.
Construction works can be divided in three phases:

1. Re-building of road dam in a total length of 1.4
km, necessary for filling-up the largest of the lakes that
were previously emptied by the drainage (Fig. 1). Dam
was banked and then levelled by bulldozer; side slopes
were covered with peat mud to fasten the recovery of
vegetation and thus decrease the risk of slope erosion.

2. Building of dams with culverts. Altogether, three
such dams were built — two from sand/gravel and one
from peat (60, 40 and 60 m in length respectively). Dam
No. 1 (Fig. 1) raised the water table in the mining site by
0.6 m, partly overflooding the milled fields, bordering
the quarry from N and S (Northern and Southern fields).
Further downstream waters were held up by dam No. 2
— this construction raises the water table by roughly one
meter, influencing also the remote milled field, bordering
the central part of the mining site from the East (Eastern
field). This area is affected also by the dam No. 3 —only one
from those three that was built entirely from the peat.

3. Building of peat dams on the peripheral canal
of mined site and on the W corner of the bog. During
the course of the works, technical design of the project
was modified, replacing the initially planned log
constructions with dams, built from the peat by the
use of caterpillar excavator. This method was used for
the blocking of peripheral canal of the peat excavation
site where 50 peat dams were built as well as for the
blocking of separate ditch in the bog/forest transition
zone at the W edge of the bog (11 dams built). Building
took place every 50 m; peat material was extracted by
the excavation of small ponds next to each dam. Layers
of peat were beetled to minimize the further sinking of
the material, out of the same reason dams were built

‘Foto: J. Kuze

0.5-1 m higher than the maximum expected water level.
Each dam reaches roughly 10 m in length.

Methods of vegetation monitoring

In order to observe changes in vegetation, 28
permanent monitoring plots were established in
August 2007. Sites were selected to be typical and
representative for the particular area. Total vegetation
cover and cover of each species within a circle-shaped
plot with diameter of 4 m for each vegetation layer
(tree, shrub, dwarf shrub, herb, and moss/lichen layer)
were estimated in percent. Vitality of trees, shrubs and
dwarf shrubs were estimated in four classes (1 — high
vitality, 2 — moderate vitality, 3 — poor vitality, 4 - dead
plant). Exact geographical coordinates of the centres of
monitoring plots were fixed and stored in ArcGIS data
base. Digital photographs of all monitoring plots were
taken every year. Most of the plots (16) were established
in the former peat mining fields, which are open and flat
areas, previously drained by ditches. Six plots represent
microtopographic elevations amid ditches, currently
dominated by heather. Two plots are located on wet,
open peat, which is directly affected by water level
fluctuations (infrequently flooded). The rest of plots are
located on small hollows on the bog margins and on
the margins with calcareous pioneer fen communities.

SRR

Results

Implementation of the project substantially
changed the hydrological situation in the area of former
peat excavation site. As a result of blocking of ditches,
water table in the central peat mining area was increased
by 0.6 m, resulting in the overflooding of milled areas —
project’s priority target sites. Area covered with water
in this previously dry site increased more than 10 times
from 1.94 to 20.86 ha (Fig. 2). Additionally, area where
peat surface is saturated with moisture (but not covered
with open water) has expanded, thus creating suitable
conditions for restoration of bog vegetation. Rewetting
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Dambja buve ar ekskavatoru 22.09.2006. Building of peat dams by excavator,
September 22, 2006.



Noveértéta koku, krimu un sikkrimu vitalitate, izmanto-
jot 4 ballu skalu (1 - laba, 2 - vidéja, 3 - slikta vitalitate,
4 - nokaltis augs). Ar GPS uztvéréju noteiktas un ArcGIS
datu bazé saglabatas precizas parauglaukumu centru
geografiskas koordinates. Katru gadu, izmantojot to
pasu rakursu, fotograféti visi parauglaukumi. Lielaka
dala parauglaukumu (16) ierikoti bijusajos frézlaukos
- lidzenas vietas, kur dominé atklata sausa vai mitra
kadra. Sesi parauglaukumi atrodas uz mikroreljefa pa-
célumiem, kur izteikti dominé virsi un priedes. Divi pa-
rauglaukumi atrodas frézlauku malas ar mitru, sezonali
applastosu atklatu kadru tiesa appludinato gravju tuvu-
ma, bet paréjie — nelielas ieplakas frézlauku marginalaja
dala, kur dominé zemo grislu augajs.

Aumirumu frdzisuks
Eastern poat Nekd
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ir palielinajusas platibas, kuras kidras slana virséja karta ir
piesatinata ar Gdeni, tadéjadi radot piemérotus apstaklus
purvam raksturigas vegetacijas atjaunosanai. Frézlauku
appludinasana ir uzskatama par vienu no bdtiskakajiem
projekta sasniegumiem - lai gan vegetacijas atjauno-
$anas notiek léni un lidzsingjie rezultati vél nepierada
viennozimigi veiksmigu rezultatu, frézlauku rajona 2008.
gada sastopama putnu fauna liecindja par to, ka atklatas
un ar seklu Gdeni klatas kadras lauku platibas ir padaritas
par bridéjputnu ligzdosanai piemérotu teritoriju.

Izvéléta periféra apvadkanala blokésanas metode
— ar ekskavatoru baveéti kidras dambiji - ir lavusi apturét
pastiprinato Gdens noteci, vienlaikus paaugstinot Gdens
[imeni gravja posmos starp uzblvétajiem dambjiem. Pir-
mie ar Udeni piepildijas tie blokéta kanala posmi, kas atro-
das karjera DR stdri, jo $aja rajona karjera ietecéja dabiska
purva Gdens notece. Sajos posmos Gdens gravja atbértnes
malu sasniedza viena lidz divu ménesu laika. Paréjie ap-
vadkanala posmi ar Gdeni piepildijas laika lidz 2007. gada
pavasarim, kad bija redzamas ari pirmas vegetacijas izmai-
nu pazimes - kanala krastos sakas sikkrimu kal3ana. Péc
apvadkanala blokésanas udens ir iepladis ari vairakos ie-
prieks nosusinatos purva ezerinos (3. att.).

Purvam raksturigas vegetacijas atjaunosanas
Pirmo divu gadu monitoringa rezultati nav pietie-
kami, lai konstatétu stabilu tendenci augaja izmainas,
tacu tie apstiprina pienémumu, ka vegetacijas mainiba
un augsto purvu augu sabiedribu atjaunosanas $ados
apstaklos ir salidzinosi Iéna. Ta ka augsto purvu augu sa-

= 4 " vt i
I 0 .

biedribas un sugas raksturigas ar $auru pielagotibu no-
teiktiem vides faktoriem, dabisku faktoru noteiktu mazu
sugu daudzveidibu un ir relativi maz mainigas, straujas

2. att. Atklata adens platibu palielinasanas bijusajos freézlaukos.
Fig. 2. Changes in area covered by open water in the milled fields.

Rezultati

Projekta isteno3anas rezultata ir ievérojami izmai-
nita hidrologiska situacija tirela ZA stiri esosaja karjera
rajona. Melioracijas sistému blokésanas rezultata ddens
limenis karjera centralaja dala tika paaugstinats par 0,6
m, daléji appludinot ari vienu no butiskakajam projekta
meérka teritorijam - péc kudras izstradasanas pabeig3a-
nas teritorija palikusos frézlaukus, kuros ar atklatu adeni
klata platiba péc darbu pabeigsanas ir pieaugusi vairak
ka 10 reizes no 1,94 ha lidz 20,86 ha (2. att.). Papildus tam

izmainas tuvako gadu laika nav prognozéjamas. Mik-
roreljefs un substrata mitruma pakape ir nozimigakie
faktori, kas nosaka sugu un sabiedribu izplatibu augsta-
jos purvos (Poulin et al. 1999). Janem véra, ka straujas
izmainas radijusas vegetacija t.s. ,Soka efektu’, tapéc ari
pasreizéjas izmainas augu sabiedribas var bat islaicigas
un ilgaka laika var iegat citu raksturu.

Butiskakas izmainas, ko radijusi denslimena paaug-
stinasana, ir koku un krimu kalSana appludinataja terito-
rija un tas tiesa tuvuma. Visticamak, appludinatas zonas
tiesa tuvuma paslaik izplatitas sikkrimu, galvenokart,

3a. att. 20. s. vidus. Neskarts augstais purvs pirms

Fig. 3a. Middle of the 20th century. Intact raised bog before the peat
excavation was started.

3b. att.1994. gads. Izstradatie karjeri piepladusi ar tGdeni. Valsts zemes
dienesta ortofotokarte. Fig. 3b. Peat excavation completed, area filled
up with water. Aerial picture: year 1994.
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of milled areas can be considered as one of the main
positive project’s outcomes — even despite the fact that
bog vegetation regenerates slowly, shallow wetlands
that can be found there two years after the completing
of works are suitable breeding habitats for several wader
bird species.

Method that was used in blocking of ditches — peat
dams built by the excavator - resulted in decreased water
leakage and increased water table in the blocked ditches.
The canal in the SW corner of the mined site, where most
active natural discharge takes place, filled- up with water
faster (in time of 1-2 months) while other parts were
filled- up till the next spring. At this time first changes in
the vegetation cover next to the canal could be observed
- dying of dwarf shrubs and pine trees started. Another
direct result of restoration works is the filling of previously
drained bog lakes (Fig. 3).

Foto: J. Kuze

Recovery of raised bog vegetation

Since raised bog communities are highly specific
in environmental conditions and naturally poor in
species, rapid changes in vegetation cover and species Bijuso frézlauku atklatajas Gdens platibas izveidojusies pieméroti biotopi

composition are not to be expected within few years. bridéjputnu ligzdo$anai, 14.08.2007. Habitat suitable for breeding wader bird
Sudden changes in abiotic environment cause so called specias is created in area of former milled fields, August 14, 2007.

shock effect on the vegetation, therefore not always the
pattern of the vegetation recovery in its initial phase is
consonant with changes in a long-term perspective.
The most visible change is drying up of trees, heather
and reeds in the flooded areas and the surroundings.
Potentially, in the zone directly affected by rise of water
table, the currently present dwarf shrub-pine vegetation
could be replaced by sparse heather, Rhynchospora alba
and/or Sphagnum cover. Most of the flat, open peatland,
the former peat milling area, is not covered by any
vegetation or covered by scattered tussocks of Eriophorum
vaginatum and/or ericaceous dwarf shrubs such as Calluna
vulgaris, Empetrum nigrum, Vaccinium species and low,
scattered pines. In dryer sites, in the former flat peatlands,
slower vegetation regeneration could be expected than in
those close to flooded bog margins and ditches. In wetter = ;
sites on the marginal area of flooded ditches fairly rapid o : : -
regeneration of Sphagnum species had been observed. Pirmas vegetacijas izmainu pazimes - kanala krastos sakas sikkramu kal3ana,
Several authors, e.g. Sliva and Pfadenhauer (1999) have 14.08.2007. First Chj,rlﬁf,i ﬂ:ﬁ?iﬁfﬁg tsl:;uffltllej:jea'i?cz;mne% (XJJ olfstth 1e 4d\§lg<;f7_
mentioned that in sufficiently wet sites Sphagnum mosses e B

Foto: J. Kuze

LSRR L R i 5o B fodl '
3c. att. 2006. gada augusts. Ortofoto: SIA,,Metrum” 3d. att. 2008. gada maijs. Ortofoto: SIA ,,Metrum”
Fig. 3c. Aerial picture: August 2006. Fig. 3d. Aerial picture: May 2008.
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virSu un priezu-purva bérzu audzes nomainis daudzvei-
digakas sabiedribas ar sfagniem, grislu dzimtas augiem
(spilvém, baltmeldriem, grisliem) un skrajaku sikkrGmu
segumu. Paslaik sausajos frézlaukos, kur dominé atklata
kidra bez vegetacijas vai ar atseviskiem makstainas spil-
ves Eriophorum vaginatum un sikkrimu (virSu Calluna
vulgaris, vistenu Empetrum nigrum, zilenu Vaccinium uligi-
nosum, mellenu Vaccinium myrtillus, braklenu Vaccinium
vitis-idaeus) ceriem, prognozéjama |éna vegetacijas at-
jauno3anas, ko kavé ekstrémie augsanas apstakli - kidra
ir sausa, sausas vasaras ilgstosi pilniba izkaltusi un diena
stipri sakarst. Ja tuvako gadu laika paredzama sfagnu ie-
vie$anas appluduso frézlauku tuvuma, kur kadra lielako
dalu gada ir mitra lidz slapja, tad sausajos frézlaukos, ko
Gdenslimena pacelSanas ietekme skarusi maz, sfagnu
ieviesanas praktiski nav iespéjama. Pétijumi citviet (pie-
méram, Sliva, Pfadenhauer 1999) liecina, ka pietiekami
mitra kadras substrata sfagni spéj ieviesties relativi isa
laika posma, lidzko tur paradijusiem pirmie vaskularie
augi. Lidzigi ari masu pétijumu teritorija atseviskas vietas
ar mitru kdras substratu sfagni ieviesusies lidz ar pirma-
jiem augiem, kas raksturigi seklam purvu ieplakam - lie-
lajam dzérveném Oxycoccus palustris, apallapu un garla-
pu raseném Drossera rotundifolia un D. anglica un parasto
baltmeldru Rhynchospora alba. Pagaidam butiskas izmai-
nas nav novérotas frézlauku marginalaja zona zemo gris-
lu sabiedribas ar Edera grisli Carex serotina.

Péc ddenslimena paaugstinaanas vérojamas
straujas izmainas galvenokart sikkrimu vitalitaté, savu-
kart koki un krmi, ja vien nav augusi tiesi appludinata-
ja zona, uz hidrologiska reZzima izmainam reagé Iénak.
Paslaik nav novérota koku un krdmu kalSana monitorin-
ga laukumos, tacu janem véra, ka tie ierikoti pieejamas
vietas, kas nav pilniba appludinatas un ko nav skarusas
tik krasas izmainas. Toties, salidzinot divu gadu laika
notikusdas izmainas sikkrdmu vitalitaté, vérojama nepar-
protama sikkrGmu ipatsvara samazinasanas izkalSanas
dél. Samazinoties sikkrimu ipatsvaram, to vieta ieviesas
mitrakam vietam raksturigi augi (4. att.).

Viens no labakajiem augsto purva augu sabiedribu
sekmigas atjaunosanas indikatoriem ir sfagnu ievie-
$anas un sfagnu seguma veido3anas, ta¢u degradétos
augstajos purvos biezi So procesu kavé butiski pazemi-
nats Gdenslimenis (Money, Wheeler 1999; Poulin et al.
1999; Girard et al. 2002). Misu monitoringa rezultati
liecina, ka divu gadu laika kop$ Gdenslimena paaug-
stinasanas sfagni ieviesusies tikai tris parauglaukumos.
Lidz ar sfagnu ievieSanos mitrakas ieplakas un gravju
tuvuma paradas dzérvenes un rasenes, kas veiksmigi
spéj kolonizét mitru, atklatu kadru. Rasenu ieviesanas
konstatéta tris parauglaukumos.

Lielakoties nav novérotas batiskas izmainas vaskula-
ro augu sastava un projektivaja sequma, iznemot dazus
gadijumus, kad strauji palielinas parasta baltmeldra Tpat-
svars mitrakas ieplakas appludinato gravju un frézlauku
tuvuma. Tomér ka pirma vegetacijas struktiras parmainu
faze atziméjama sikkrdmu, galvenokart, virSu un vistenu
kalsana un projektiva seguma samazinasanas, uz ka réeki-
na palielinas sfagnu un gris|lu dzimtas auguipatsvars.Tacu
ne visos gadijumos virsu kal3ana saistama ar idenslime-
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na izmainam. Dazviet uz augstakiem reljefa pacélumiem
virSu vitalitates un ipatsvara samazinasanas saistama ar
veco krimu atmirsanu, ko, iesp&jams, aizvietos citi.

Divu gadu monitoringa rezultati liecina, ka 17 pa-
rauglaukumos nedaudz palielinajies stnu un kérpju ipat-
svars uz kadras, bet 4 gadijumos to segums nedaudz sa-
mazinajies; 5 parauglaukumos izmainas nav novérotas.
Galvenokart konstatétas Cladonia, Polytrichum, Dicranum,
Sphagnum un Ceratodon gintim piederosas stnu un kérpju
sugas. Sinu un kérpju ipatsvara palielinasanas vértéjama
ka pozitiva tendence - palielinoties to segumam, mazinas
strauja Gdens iztvaikosana no kadras un lidz ar to palielinas
iespéja ieviesties un izdzivot citam augu sugam.

Izmainas vegetacija un to raksturs saistamas ne ti-
kai ar Gdenslimena pacel3anas ietekmi, bet ari ar dabis-
kiem faktoriem, pieméram, séklu bankas pieejamibu un
potencialiem biotopam piemérotu augu séklu avotiem
tuvakaja apkartné (Money, Wheeler 1999). Ta ka atjau-
nojama teritorija robezojas ar lielam neskarta augta
purva platibam, paredzama sekmiga sugu dabiska mig-
racija uz atjaunojamo teritoriju.

Mazs nokriSnu daudzumes, ipasi vasaras, rada pa-
stiprinatu bijuso frézlauku, kur dominé atklata kadra
bez vegetacijas, izkalSanu un kddras plaisasanu, kas
savukart kavé augaja atjaunosanos (Girard et al. 2002).
Lidzigu situaciju apraksta Sliva un Pfadenhauer (1999),
kuru pétijums degradétos augstajos purvos Vacija lieci-
na, ka augsanas apstakli izkaltusajos frézlaukos ir ekstré-
mi un nav pieméroti gandriz nevienai sugai tas agrinaja
ieviedanas stadija. Musu pétijuma divu gadu rezultati
liecina, ka parlieku sausas vasaras stipri sakarsusi un
plaisajosa kudra nav piemérota ne vien sfagnu un gri-
$lu dzimtas augu, bet pat 3adas vietas biezi sastopamo
priezu, purva bérzu un kriklu séjenu augsanai - sausas
sezonas laika liels to Tpatsvars gajis boja.

Bijusas kadras ieguves vietas daléja aizaugsana ar
kokiem un krdmiem ir nevélama, jo tadéjadi batiski
palielinas ari kidras izkalsana caur koku lapam augstas
transpiracijas dé| (Money, Wheeler 1999; Girard et al.
2002), lidz ar to kavéjot daudzveidigaka augaja veido-
$anos. Nemot véra, ka dala masu pétijuma teritorijas
ddenslimena paaugstinasana nav bijusi pietiekama, lai
panaktu frézkadras lauku mitruma palielinasanos, véla-
maka batu spilvju un dazu grislu - sugu, kas ir relativi
noturigakas pret ekstrémiem aug3anas apstakliem un
to mainu (Sliva, Pfadenhauer 1999) - vegetacijas ie-
viesanas, neka vienveidiga biezu virSu un krimu stava
veidoSanas. Vietéjos apstaklos, iespéjams, noturigaka
suga, kas var veidot saslégtu vegetaciju, ir makstaina
spilve Eriophorum vaginatum.

Paslaik pilniba appludinataja teritorija notikusas
batiskakas izmainas. Seit uz agrakajiem reljefa pacélu-
miem, kas paslaik atrodas zem dens, viena lidz divu
gadu laika pilniba vai stipri izkaltusi koki un krdmi. Dala
teritorijas gadu péc Udens limena celSanas novérota
niedru kal3ana, paslaik niedru segums nedaudz samazi-
najies, tacu, nemot véra straujas parmainas un ilglaicigu
pétijuma datu tradkumu, i nav viennozimigi uzskatama
par tendenci, un ilgtermina appludinasanas ietekme
uz niedraju nav zinama. Uzkrajoties datu rindam, bas
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can establish as soon as the area is covered by first vascular
plant pioneers. In our case, typical accompaniers of the
first Sphagnum sods are Oxycoccus palustris, Drossera
rotundifolia, D. anglica and Rhynchospora alba which
indicate successful recovery of oligothropic bog plant
communities. Up to now, in plots established in the marginal
area of peat milling fields dominated by calcareous sedge
communities typical for peat substrates with mineral-rich
ground-waters, no change was observed.

The fastest changes in plant vitality were observed
in dwarf shrub layer, while shrubs and trees not directly
affected by water table increase are reacting slowly to the
sudden change in hydrological regime. At the moment,
there is no evidence of dying out of trees within the
monitoring plots, however, it should be takenintoaccount
that the plots were established in accessible (not entirely
flooded) zones which are under moderate stress in terms
of substrate humidity. The comparison of two years’ data
on dwarf shrub vitality show an unambiguous decline of
heath toward dying-out and probable replacement by
species more suited to wet bog hollows (Fig. 4).
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4. att. Izmainas sikkramu vitalitaté monitoringa
parauglaukumos (2007. - 2008). Fig. 4. Shifts in dwarf shrub
vitality in monitoring plots (2007-2008).

The best indicator for successful recovery of raised
bog communities is the establishment of Sphagnum
mosses, the keystone species in raised bog ecosystem,
while lowered water table and drying out of peat in highly
disturbed bogs is limiting their re-colonization (Money,
Wheeler 1999; Poulin et al. 1999; Girard et al. 2002). Since
restoration measures have taken effect on the vegetation
of the peat milling fields in our study area, increased
humidity of the substrate has promoted establishment
of Sphagnum moss in three plots only. Simultaneously
with establishment of Sphagnum mosses or even before,
frequent accompanying species in wet hollows are
cranberries and sundews which appear to be successful
pioneers also on vegetation-less wet peat substrate. In

our study area, sundews have established in three plots.
Mostly no significant changes in the composition and
cover of higher plant species have occurred yet, except
increased beaksedge cover in some patches with wet
substrate. Nevertheless, in almost all plots drying out
of ericaceous dwarf shrubs, particularly heather and
crowberries was observed indicating the initial phase of
considerable changes in vegetation structure. The current
tendency suggests that in many cases the dwarf shrub
vegetation will be replaced by beaksedge and Sphagnum
vegetation typical for bog hollows. Nevertheless, not in
all cases dying-out of heather may be caused by rise of
water level. On higher elevations it might be related to
natural dying-out of old dwarf shrub individuals that will
be replaced by new ones.

Slight changes in moss and lichen layer were observed.
In 17 cases, the moss and lichen layer has increased, in
4 cases decreased and in 5 cases the situation has not
changed (no moss and/or lichen cover). Mainly slowly
increasing Cladonia sp., Ceratodon purpureus, Polytrichum
sp., Dicranum sp. and Sphagnum sp. cover was found.
Increased moss and lichen layer could help to diminish the
loss of water from peat, especially in dry summers, thus
promoting establishment of vascular plant species.

Vegetation change is not only related to restoration
measures, but also the natural factors should be taken
into account, e.g. the seed bank availability (Money,
Wheeler 1999). Since the area borders with a large
natural raised bog, there are good perspectives for
successful re-generation of natural bog communities
similar to those in the neighbouring areas.

Low precipitation in summers, when the peat
substrate in the former milling fields cause drying out
and fissuring of peat, might hinder fast regeneration
of raised bog communities (Girard et al. 2002). Similar
results were described by Sliva and Pfadenhauer (1999)
in Germany, where insufficiently rewetted sites were
found to be particularly hostile for establishment of any
seedlings. Our observations over the last years confirm
that extremely dry peat in some parts of the study
area may cause also dying-out of newly established
seedlings of trees and shrubs (e.g. Pinus sylvestris,
Betula pubescens and Frangula alnus), surely restricting
the establishment of Sphagnum species and sedges.
Overgrowing with tree species significantly contributes
to increased transpiration through leaves favouring
drying out of the peat (Money, Wheeler 1999; Girard et
al. 2002). The rewetting of peatlands was not successful
in all restoration area, however, natural revegetation by
stress-tolerant bog species such as several Eriophorum
and Carex species (Sliva, Pfadenhauer 1999) would be
desirable instead of overgrowth by heath and dense
shrub layer with low species diversity. In the local
situation, Eriophorum vaginatum seems to be the most
resistant early colonizer.

No monitoring plots were established in areas
which were completely flooded. However, it should be
mentioned that these parts of the restored area were
the most seriously affected. Shrubs and trees are rapidly
dying-out, particularly buckthorns and pines on the
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iesp&jams veikt padzilinatu, statistiski ticamu izmainu
analizi un iezimét vegetacijas mainibas tendences.

Ornitofaunas izmainas

Lai ari karjera rajona ornitofauna nav izvérsti pétita,
pieejamie dati liecina par putnu faunas izmainam frézlauku
platibas divu gadu laika péc projekta istenosanas. Ka ilus-
traciju var izmantot Dienvidu frézlauku, kur sausi kadras
lauki Gdens limena paaugstinasanas rezultata tika parveérsti
ar seklu adeni klata mitraja. Uzskaité, kas veikta 2006. gada
28. - 29. janija, frézlauka no tartinveidigajiem putniem
Charadriiformes redistréta tikai viena purva tilbite Tringa
glareola, turklat ta pati uzturgjas frézlauka mala pie robe-
zas ar karjera denskratuvi. Frézlauki pirms appludinasanas
bija uzskatami par bridéjputnu ligzdosanai nepiemérotiem,
jo te dominéja sausa, atklata kiidra un virSu audzes.

2008. gada, otraja sezona péc tdens limena paaug-
stinasanas, situacija bija krasi atskiriga, kam par iemeslu
minamas ainavas izmainas — kddras lauki ievérojama pla-
tiba bija klati ar seklu Gdeni, atklata Gdens platibas izraibi-
naja staignas kadras pussalas un salinas. 2. janija veiktas
uzskaites laika Dienvidu frézlauka registréti 5 pari kivisu
Vanellus vanellus, 2 pari plavu tilbiSu Tringa totanus, 5 pari
upes tartinu Charadrius dubius, 4 pari purva tilbisu Tringa
glareola un 2 pari upes zirinu Sterna hirundo.

Secinajumi un rekomendacijas

Udens limena paaugstinasanai melioracijas un kad-
ras ieguves skartaja Kemeru tirela dala izmatotas metodes
ir uzskatamas par veiksmigi izvélétam. Tpasi izcelama un
talak ieteicama ir metode, kas paredz melioracijas gravju
blokésanu ar dambjiem, kas bavéti no kadras. Sai, Latvi-
ja lidz 2006. gadam neizmantotajai metodei, ir vairakas
prieksrocibas, salidzinot ar citur Latvija lidz $im aprobéto
dambju bavésanu no koka (Bergmanis u.c. 2002): dambju
bavésana ir atra (atkariba no parvietosanas attaluma ar
vienu ekskavatoru diena var uzbavét lidz 10 dambjiem)
un prasa mazak cilvékresursu (tie3a dambju bavésana ir
iesaistits tikai ekskavatora vaditajs). Lai gan Latvija nav
uzkrata pieredze par kidras dambju izturibu ilgaka laika
perioda, var pienemt, ka salidzinajuma ar koka dambjiem
kadras dambji ir potenciali ilgmuazigaki. Par metodes
trakumu uzskatams tas, ka tas pielieto3ana iespé&jama ti-
kai vietas, kur var iebraukt ar atbilstosu tehniku, turklat
dambji ir paklauti bebru darbibas ietekmei. Kemeru tireli
ieguta pieredze liecina, ka jau otraja gada péc bavdarbu
pabeigsanas vairaku kidras dambju galos ir paradijusies
bebra iestaigati kanali, kas radusies, dzivniekiem pa vienu
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marsrutu regulari $kérsojot dambi ta garenass virziena.

Bebru darbiba ir potencials draudu avots ari uzbuvéta-
jam cela uzbérumam, kas vienlaicigi kalpo ari par dambi un
uztur Gdens limeni nozimiga uzpludinatas teritorijas dala.
Bivdarbu gaita netika izmantoti panémieni, kas novérstu
potencialu bebru darbibas ietekmi. Bebru klatbatnes pazi-
mes redzamas daudzviet karjera teritorija, tadé| sagaidams,
ka nakotné dambis var tikt izvéléts par alu raksanas vietu.
Sadu risku varétu novérst, dambja nogazes bivdarbu gaita
noklajot ar pret bebru darbibu drosiem materialiem, pie-
méram, stieplu pinuma sietu vai betona plaksném. Stieplu
pinuma siets varétu bt risinajums ari kiidras dambju galu
nostiprinasanai pret bebru postijumiem.

Lai uzturétu projekta laika uzbuvétos dambjus
darba kartiba, ir nepieciesama regulara to apsekosana,
parbaudot caurteku Udens caurlaides spéju un vizuali
novértéjot dambju izturibu, ka ari atbilstosi novérsot ra-
dusos bojajumus - iztirot caurtekas un aizberot bebru
raditos parrakumus un iebrukumus.

Pateicibas

Izsakam pateicibu Karlim Lapinam, kas sniedza no-
zimigu palidzibu raksta tapSana un Viesturam Vintulim,
kas piedalijas monitoringa darbos.
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formerly higher elevations. The increased water table
has caused dying-out of reeds in some parts of the area,
while the long-term effect on the reed stands and their
dynamics remain unknown. With increasing bulk of data,
it will be possible to do more profound analysis of the
vegetation change using statistically reliable methods,
to draw trends and find out the tendencies.

Changes in bird fauna

Even despite the fact that bird fauna has not
been systematically studied, available data indicate
considerable changes in Charadriiformes bird species
composition and numbers within project area. The best
illustration is the Southern milled field that was turned
into the shallow wetland. In June 28-29, 2006 this area
hosted one wood sandpiper Tringa glareola, bird was
recorded at the edge of the dry area. Milled fields before
the restoration works were obviously unsuitable for the
breeding wader birds - it was dry landscape with open
peat and patchy heather vegetation.

In 2008, two years after the management works
were completed situation has significantly changed
- peat fields were covered with shallow water, open
areas were interspersed with low muddy islets and
peninsulas. On June 2, in Southern field 4 pairs of wood
sandpiper were recorded as well as 5 pairs of lapwing
Vanellus vanellus, 2 pairs of redshank Tringa totanus, 5
pairs of little ringed plover Charadrius dubius and 2 pairs
of common tern Sterna hirundo.

Conclusions and recommendations

The methods used for the restoration works were
successfully chosen and can be recommended for further
use in bog restoration works. Using of heavy machinery
for building of peat dams was an innovative approach for
Latvian conditions. Compared with log dams (Bergmanis
u.c. 2002), this method has several advantages: building
of dams is fast (depending on distances between the
sites, one excavator can build up to 10 dams per day) and
takes less labour force (in direct works just the operator
of excavator is involved). In Latvia, currently there is no
evidence on lifetime of such constructions but it can
be assumed that they are potentially more durable in
comparision with log dams.

A disadvantage of this method is that it can be
used solely in the places that are accessible with an
appropriate technics. Another problem is the lack
of resistance against the beaver Castor fiber caused

damage. Experience gained in Kemeru Mire shows that
already in the second year after completing the works
several of the peat dams were seriously damaged by
beavers who crossed the dams continuously on the
same route, thus making a deep entrenchments.

Beaver activity causes a potential threat also to the
restored road dam that maintains water level in a large
area of former peat excavation area. During the course of
the works no special measures were applied to minimize
this risk. It can be assumed that special measures would
include covering the slopes of the dams with beaver-
proof materials like wire net or concrete plates that
would prevent animals from using the dams for the
excavation of caves. Wire net would be a solution also in
the safeguarding of the peat dams.

In future the regular inspection of the built dams is
necessary to ensure that the created constructions are
operating properly. In case of need culverts should be
cleaned and beaver damaged dams should be repaired.
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Gruntsudens limena monitorings LIFE projekta “Purvi” vietas

Aigars Indriksons Latvijas Valsts MeZzinatnes institats,, Silava” / e-pasts: aigars.indriksons@silava.lv

Cenas tirela gruntsudens limena rezims

Cenas tirelis sava neskartaja dala vél joprojam ir sa-
glabajis lielu Gdenainibu, neskatoties uz apkartné esoso
intensivo nosusinasanas tiklu un kadras ieguves teritori-
jam. Purva un meza robezjosla gravjos adens limeni pa-
augstinajusi bebru aizsprosti, vietam appludinot zema-
ko meZza nogabalu teritorijas. Purva sastopami ari nelieli
strautini, pa kuriem Gdens nopldst uz reljefa zemakajam
vietam un purva malam. Dazviet Gdens plidsma nové-
rojama ari starp lamam. Cenas tirela vidusdala atrodas
ipatnéja klaja ieplaka ar parejas purva vedetaciju, kas
stiepjas no purva centra lidz rietumu malai, pa kuru
Udens virszemes noteces veida noplist uz purva rietu-
mu mala eso3ajam melioracijas gravju sisttmam. Saja
ieplaka iespéjama pazemes spiedes Gdenu izplade.

Cenas tirelim ir izteikta kupola forma (2. att.). Purva
augstaka vieta atrodas ta dienvidaustrumu dala un ir ap-
tuveni 14 m vjl,, bet purva malas augstums sastada 8-10
m vjl. Cenas tirela purvs ir augstaka vieta plasa apvidu.
Purva ir pusloka veida Gdenskirtne, uz kuras izvietojusies
vairaki kupoli. Udens plasmu virzieni purva vérsti atkari-
ba no lamu konfiguracijas. Ta ka Cenas tireli [amas ar savu
garenasi izvietojusas paraléli purva malai, tad saskana ar
teoriju (MBaHoB, 1975) Gdens plisma uz purva malu no-
tiek perpendikulari lamu garenasij. Udeni no Cenas tirela
noplust uz Misu (dienvidaustrumu dala), uz Miglupiti un
Cenu (rietumu dala) un uz Nerinu un Dzilnupi (ziemelu dala).

1. att. Gruntsidens limena izmainas aizsprostu bives ietekmé Cenas tireli.
Fig. 1. Changes in groundwater level after building of dams in Cena Mire.
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ra gravja pusé) ar savstarpéjo attalumu 10 m. Gruntsidens
novéro3anas akas purva neskartaja dala izvietotas purva
ziemelu kupola tuvuma lamu labirinta teritorija starp di-
vam purva lamam. Pavisam aku rinda, kas vérsta zieme|u -
dienvidu virziena perpendikulari purva malai, ierikotas 14
akas ar savstarpéjo attalumu 10 m.

Gruntstdens limenis mérits ar mérlenti no akas
augdmalas lidz Gdens limenim, no 3is vértibas atnemot
akas augstumu virs purva virsmas.

Cenas tireli un arl paréjos pétitajos sinu purvos
gruntstdens limena gada gaitai ir lidzigs raksturs: vis-
zemakais Gdens limenis ir vasaras ménesos - jalija un
augusta (1. att). Septembri un oktobri, sakoties rudens
lietavam, tas pakapeniski paaugstinas un jau lidz oktob-
ra vidum sasniedz savu ziemas - pavasara vidéjo limeni
neskarta purva un perioda péc dambju baves ari purva
nosusinataja dala, pat parsniedzot purva virsmu. Sis sta-
bilais, salidzinosi nelielo svarstibu periods ilgst lidz pa-
vasara atkusniem un palu laikam. Ka liecina monitorin-
ga dati, tad pirms dambju baves nosusinataja purva 3is
svarstibas bija lielakas, salidzinajuma ar si pasa gadalai-
ka gruntstdens limena svarstibam péc dambju baves.
Aprila beigas un maija sakuma notiek strauja grunts-
ddens limena pazeminasanas, savu zemako punktu sa-
sniedzot vasaras sausuma perioda. Gruntstddens limena
svarstibas purva neskartaja un nosusinataja dala lielako-
ties ir sinhronas, kas liecina par sinu purvu hidrologis-
ka reZima atkaribu no meteorologiskajiem apstakliem:
péksnas un spécigas lietavas, ka ari ilgstoss sausuma pe-
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Gruntstdens rezima raksturosanai Cenas tireli izman-
totas aku rindas purva ziemelu dalg, kas ierikotas purva
neskartaja un nosusinataja dala 2005. gada ziemas - pava-
sara perioda salidzinosi netalu (@pméram 1 km) viena no
otras, kas lauj izdarit gruntstidens limena svarstibu salidzi-
najumu. Gruntsddens novérosanas akas purva nosusinata-
ja dala ierikotas purva nomalé abpus nosusinasanas gra-
vim austrumu - rietumu virziena paraléli purva malai, kas
novada Udeni no vairakam sava starpa savienotam purva
lamam un ezera. Pavisam Seit ierikotas 10 gruntstudens no-
vérosanas akas perpendikulari gravja garenasij (5 akas kat-
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—a— Purva nosusinata dala/Drained area

—— Dambju baves laiks/Time of dam building

riods jebkura gadalaika izsauc atbilstosas gruntsidens
[imena izmainas.

2006. gada septembra un oktobra ménesos Cenas
tireli notika dambju bive uz nosusinasanas gravjiem.

Vidéji visa novérojumu perioda pirms dambju
baves no 2005. gada janvara lidz 2006. gada oktobrim
gruntsudens limenis purva nosusinataja teritorija bijis
par 14,4 cm zemaks neka neskartaja dala (30. pielik.). St
starpiba pie ticamibas limena 95% ir statistiski batiska.
Noveérojumu perioda péc dambju baves lidz 2008. gada
oktobrim tas bija vidéji vairs tikai par 6,6 cm zemaks. Dati
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Monitoring of groundwater level in the LIFE project “Mires” sites

Aigars Indriksons Latvian State Forestry Research Institute ,Silava” / e-mail: aigars.indriksons@silava.lv

Groundwater level regime in Cena Mire

In despite of the dense grid of drainage ditches
and peat extraction areas on the mire margin Cena Mire
still possesses an intact part. In the border area between
the mire and forest the water level is raised by beaver
dams, often inundating the topographically lower
located forest areas. There are also small rivulets in the
mire draining the water to the lower places of the relief
and the raised bog margins. In some places the water is
flowing also between the bog pools. In the central area
of Cena Mire there is an open depression with transition
mire vegetation that stretches from the mire centre up
to the western margin. The water here is running in a
form of surface flow to the drainage ditch systems of
the western part of bog. The depression is a potential
area of the confined aquifer water discharge.

The highest place of Cena Mire is located in south-
eastern part and rises about 14 meters above the sea
level (Fig. 2). The elevation of bog margins is about 8-10
m above the sea level. Cena Mire is the highest point
in the surrounding region. The water flow directions
in the mire are directed correspondingly to the raised
bog pool configuration. As the bog pools with their
longitudinal axis are situated parallel the bog margin, so
corresponding the theory (MiBaHoB, 1975), the water flow
to the bog margin performs athwart the longitudinal
axis of the raised bog pools. The water from Cena Mire is
flowing to Misa River (south-eastern part), to Miglupite
River and Cena River (western part) and to Nerina River
and Dzilnupe River (northern part).

In 2005 groundwater observation wells in a form of
2 transects were set up to characterise the groundwater
regime in Cena Mire. Groundwater wells were installed in
the intact and drained area of the mire during the winter-
spring season of 2005 comparatively close each from
the other (about 1 km) that allows the comparison the
groundwater level fluctuations. The groundwater wells in
the drained part of the bog were installed in the margin
of bog on the both sides of drainage ditch in east-west
direction parallel the margin of bog. The ditch is draining
the water from several connected bog pools and lake.
In total, there were 10 groundwater wells athwart the
longitudinal axis of ditch installed (5 wells at each side of
ditch) with distance 10 m. The groundwater observation
wells in the intact part of bog were placed near the
northern dome of the mire in the area of the labyrinth of
bog pools between two bog pools. In total, there are 14
wells in a transect with the distance of 10 m. Transect is
oriented in the north-south direction.

The groundwater level was measured manually by tape
from the top of the well up to the water table level, from this
value subtracting the well height from the bog surface.

In Cena Mire as well in the other studied mires, the
annual trend of groundwater level has a similar character:
the lowest groundwater level is in the summer months -
July and August (Fig. 1). In September and October due
the autumn rain period the groundwater level is rising

gradually and already in middle of October reaches its
winter-spring average level in intact mire, and in the
period after the dam building, even exceeding the bog
surface. The stable period with comparatively small water
level fluctuations lasts till the snowmelt period of spring
and high water time. According to the monitoring data,
the water level fluctuations before the dam building in
the drained part of bog were higher in comparison to
the same season after dam building. At the end of April
and in the beginning of May there was a rapid decrease
of groundwater level, accessing its lowest point during
the drought period of summer. The fluctuations of the
groundwater level both in the intact and drained part
of bog mostly are synchronous which indicates to the
dependence of the raised bog hydrological regime on
the meteorological conditions: sudden and strong rain
as well a long drought period in every season causes the
corresponding changes of groundwater level.

2. att. Cenas tirela trisdimensiju modelis. Fig. 2. Three dimentional model of

Augstumaintervals (m). []8-85 []95-10 [ ]11,5-12
Height interval (m). D 85-9 D 10-10,5 D 12-12,5
m7-75 MW75-8 []9-95 []105-11 []125-13

During September and October of 2006 dams were
build on the drainage ditches. During the observation
period before the dam building from January 2005 till
October 2006 groundwater level in drained area of bog was
14.4 cm lower in comparison to the intact part of the mire
(Annex 30). This difference by the confidence level 95% is
statistically significant. In the observation period after the
dam building till the October 2008 it was only at an average
of 6.6 cm lower. The data indicates that the groundwater
level after dam building had risen at an average of 8 cm.
The difference of groundwater levels between the intact
and drained parts of bog decreased for 7.8 cm, although
still remains statistically significant. In separate observation
times because of dam flooding, the water level in drained
part of bog even was over the bog surface. Building of dams
had reduced the range of water level fluctuations.

Groundwater level in bog depends mostly on the
meteorological conditions — on amount of precipitation
and temperature. The incoming part of the water balance
in the raised bogs depends only on the amount of
atmospheric precipitation but out coming part, mostly
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liecina, ka gruntstdens limenis péc dambju baves vid&ji
paaugstinajies par 8 cm. Gruntstdens limenu atskiriba
starp purva neskarto un nosusinato daju samazinajusies
par 7,8 cm, lai gan vél joprojam ir statistiski batiska. At-
seviskas novérojumu reizés, pateicoties dambju uzplu-
dindjumam, purva parveidotaja dala adens limenis bijis
pat augstaks par purva virsmu. Dambju bive samazina-
jusi adens limenu svarstibu amplitidu.

Gruntstdens limenis purva ir atkarigs galvenokart
no meteorologiskajiem apstakliem - nokrisnu daudzu-
ma un gaisa temperatiras. Sunu jeb augsta tipa purvu
adens bilances pieplades dala ir atkariga tikai no atmos-
féras nokriSnu daudzuma, bet aizplides dala — galveno-
kart no summaras iztvaiko3anas, kas ir tiesi atkariga no
gaisa temperatiras un no purva ir pat lielaka neka no
atklatas Gdens virsmas. Atseviskos gadalaikos Sie para-
metri ir at3kirigi, tadé| gruntstdens limena vidéjas vér-
tibas ir lietderigi salidzinat pavasara, vasaras, rudens un
ziemas periodos. Hidrologija pienemts sekojoss gada
iedalijums gadalaikos: pavasaris (aprilis, maijs, janijs),
vasara (jalijs, augusts, septembris), rudens (oktobris, no-
vembris, decembris), ziema (janvaris, februaris, marts).

Pavasara perioda pirms dambju buves purva nosu-
sinataja dala gruntstdens limenis bija par 9,2 cm zemaks
neka neskartaja dala. Pavasara periodu, it pasi aprila vi-
dus un beigas, raksturojas ar visaugstako gruntsadens
limeni purva. Purva neskartaja dala tas atseviskas vietas
par daziem centimetriem pat parsniedza purva virs-
mu. Gruntsidens monitoringa dati péc dambju baves
liecina, ka pavasari starp abam platibam saglabajusies
lidziga gruntsddens limenu attieciba salidzinajuma ar
periodu pirms dambju bives. Pavasara palu laika Gdens
limenis Cenas tirell ir augsts abas salidzinatajas platibas,
un dambju ietekme uz atskirlbam starp tam ir mazaka
neka citos gadalaikos.

Vasaras periods raksturigs ar viszemakajiem tudens
limeniem visa gada laika, it ipasi gados ar mazu nokris-
nu daudzumu. Tas izskaidrojams ar intensivu iztvaiko3a-
nu.Vasaras perioda pirms dambju buves gruntsudens Ii-
menu starpiba starp purva neskarto un nosusinato dalu
bija 24,2 cm. Gruntsddens [imenu zemakas vértibas no-
vérojumu perioda purva neskartaja dala sasniedza 30
cm zem purva virsmas, bet nosusinataja dala parsnie-
dza 60 cm dzilumu. Vasaras perioda péc dambju bives
gruntstdens limena starpiba sastadija 3,9 cm. Atskiriba
starp vidéjam vértibam tomér vél joprojam bija statis-
tiski batiska (p=0,001). Dambju bives ietekme visbutis-
kak izpaudas tiesi vasaras perioda: gruntsadens limenis
paaugstinajies vidéji par 25,5 cm. Atskiriba starp purva
neskarto un nosusinato dalu vasaras perioda samazina-
jas par 20,3 cm jeb 6,2 reizes.

Rudens period3, itipasi péc sausam vasaram, grunts-
adens limenis purva ilgu laiku turpina bt zems. Tadél ari
gruntstdens limenu absoldto lielumu atskiribas ir lielakas,
limenu starpibai pirms dambju bives starp abam vietam
sastadot 16,8 cm. Péc dambju buves gruntsudens limenu
starpiba starp abam platibam sastadija 8,9 cm. Atskiriba
starp purva neskarto un nosusinato dalu rudens perioda
péc dambju baves bija samazinajusies par 7,9 cm.

Ziemas perioda pirms dambju baves gruntsudens
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[imenis purva nosusinataja dala bija par 11,1 cm zemaks
neka neskartaja platiba. Ziemas perioda péc dambju
baves starpiba bija tikai 3,1 cm. Atskiriba starp purva ne-
skarto un nosusinato dalu ziemas perioda samazinajusies
par 8 cm. Dambju uzpludinajuma efekts Gdens limeni ari
ziema tuvinajis pavasara palu perioda limenim.

Klanu purva gruntsudens limena rezims

Klanu purva apkartne vésturiski bijis plass purvu
un parmitru mezu masivs, kas masdienas nosusinats un
norobezots ar plasam melioracijas sisttmam. Hidrogeo-
logiski i teritorija pieskaitama pazemes spiedes Gdenu
potencialas izplides regionam. ST purvu masiva centra
izvietots Klanu ezers. Ka izriet no P.Nomala (1937) Kurze-
mes purvu apskata, tad vél 20. gs. 30-tajos gados purvs
nav bijis susinats. Klanu purva dabas lieguma ieskaititi
ar1 Dziru un Panu purvi. Starp Dziru un Panu purviem at-
rodas mitra mezaina ieplaka, kur agrak atradies dabisks
Klanu ezeru drenéjoss strauts, kas melioracijas laika
parveidots par gravi, sauktu par Dizgravi. Si promteka
aizvada Udenus ziemelu virziena uz Irbes upi. Dabisku
Gdens uzstadinajumu taja paslaik nodrosina bebri.

Klanu purva dienvidu pusé par savdabigu Gdens
sateces liniju kalpo kanals, kas savieno Klanu un Basnie-
ku ezeru. Paslaik notece no apkartéjam melioracijas sis-
témam ir novirzita pa $o kanalu, Gdenim plistot uz rie-
tumu virziena dazus kilometrus no jiras eso$o Basnieku
ezeru. Ari Pinu purva austrumu puses tdens notece ie-
vadita Klanu-Basnieku kanala melioracijas sistéma, kaut
gan dabiska notece virzita uz Rindas upi.

Seviski intensivi nosusinata ir Klanu-Basnieku kana-
la kreisa krasta teritorija. Taja parrakta gravja veida ieklau-
jas Agas upe ar savu baseinu, tas ideniem iepretim Klanu
purvam ieplustot Klanu-Basnieku kanala. Tomér visa po-
tenciala kanala pietece nenonak Basnieku ezerd, jo pa-
domju gados vairakkart izdaritajos melioracijas sistému
labosanas darbos sateces baseins izveidots ta, ka lielas
meliorétas teritorijas dalas notece novirzita uz dienvidos
eso’o Platenes upi, kuras tdeni talak nonak Venta.

Klanu purva gruntsidens limenu raksturojumam
izmantotas 11 gruntstdens novérosanas akas purva cen-
tralaja, neskartaja dala un 8 gruntsidens akas, kas izvie-
totas nosusinasanas gravju tuvuma. Vidéji visa novéroju-
mu perioda pirms dambju bives no 2006. gada februara
lidz 2007. gada julijam gruntsadens limenu starpiba starp
abam teritorijam sastadija 32 cm (31. pielik.).

Dambju bave Klanu purva veikta 2007. gada juli-
ja sakuma. Péc dambju buaves perioda lidz 2008. gada
oktobrim starpiba starp purva neskartas un nosusinatas
dalas gruntstadens limeniem bija 18 cm. Atskiriba starp
gruntsudens limeni purva neskartaja un parveidotaja
dala samazinajusies par 14 cm, kaut ari vél joprojam bija
statistiski batiska.

Pavasara perioda pirms dambju baves gruntsidens
[imena starpiba bija 32,1 cm. Pavasara perioda péc dam-
bju bilves ta bija 17,5 cm, tadéjadi samazinoties par 14,6
cm. Atskiriba no Cenas tirela, Klanu purva pétita gravja
ietekme ir lielaka, pateicoties lielakam gravja dimensi-
jam. Tadéjadi dambju baves efekts ari pavasara sezona
izpauzas labak (3. att.).
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on evapotranspiration that directly depends on the air
temperature. During the separate seasons these parameters
are different. Therefore, it is reasonable to compare the
average values of groundwater level in winter, spring,
summer and autumn. So far it concerns mire hydrology,
division in seasons is as follows: spring (April, May, June),
summer (July, August, September), autumn (October,
November, December), winter (January, February, March).

In the spring before building of dams the
groundwater level in the drained part of the mire was
for 9.2 cm lower in comparison to intact area. The
spring season, especially the middle and end of April,
is a period with the highest groundwater level in the
mire. In the intact area of the raised bog it even for
some centimetres exceeds the bog surface. The data
of groundwater monitoring after the dam building
indicates that in the spring season between the both
areas compared the similar groundwater level relation
in comparison with the period before the dam building
remained. During spring the water level in Cena Mire is
high in both the areas compared and the impact of dam
building on the difference between the sites is lower
than in other seasons.

Summer season is characterised by the lowest
groundwater level during the year, especially in years
with small amount of precipitation. It can be explained
by intensive evaporation. In summer before building
of dams the groundwater level difference between the
intact and drained parts of bog was 24.2 cm. The lowest
level of groundwater in the intact part of bog was 30 cm
below the mire surface but in the drained area exceeded
depth of 60 cm. In summer after building of dams the
groundwater level difference between the sites was 3.9
cm. However, the difference between the mean values still
remained statistically significant (p=0,001). The impact
of dam building was most significant exactly in summer
season: the groundwater level had risen for about 25.5
cm. The difference between the intact and drained parts
of bog had decreased for 20.3 cm or 6.2 times.

In autumn, especially after dry summer, the
groundwater level in the mire remains low for a long time.
Therefore, the groundwater level difference between both
sitesis higher and comprises 16.8 cm. After building of dams
the groundwater level difference between both sites was 8.9
cm. The difference between the intact and drained parts of
the mire after building of dams had decreased for 7.9 cm.

In winter before building of dams the groundwater level
in the drained area of the mire was 11.1 cm lower than in the
intactarea. In winter after building of dams this difference was
only 3.1 cm. The difference between the intact and drained
parts of the mire in the winter season had decreased for 8 cm.
The flooding effect of dams in winter is similar to that water
level to that in high water period in spring.

Groundwater level regime in Klani Mire

The surroundings of Klani Mire were historically
included in a broad area of mires and waterlogged
forests that at present are drained and separated by
large drainage systems. Hydro-geologically this area
belongs to the region of potential discharge of the
confined aquifer water. In the centre of this wetland
area Klani Lake is located. According to Mire Review
of Kurzeme region compiled by P. Nomals (1937) Klani
Mire had not been drained until the 1930-ties of 20th
century. Between Dziru and Pina Mires there was a wet
forested depression where a natural stream was flowing
out from the Klani Lake before drainage was carried out.
During the draining activities it was rebuilt as drainage
canal directs water in north direction of Irbe River. The
natural water level is presently maintained by beavers.

In the southern side of Klani Mire there is a canal
that connects Klani and Basnieki Lakes. At the present,
the runoff from the surrounding drainage systems is
directed via this canal leading water to the west direction
to the Busnieki Lake that is situated few kilometres from
the Baltic Sea. Also the eastern runoff from the Pilna
Mire is directed into the drainage system of the Klani-
Busnieki Canal, although the natural runoff is directed
to Rinda River.

Especially intensively is drained the area on the left bank
of the Klani-Busnieki Canal. This area includes the transformed
Aga River with its confluence basin whose water is flowing
into Klani-Busnieki Canal opposite to Klani Mire. However, not
all possible water runoff reaches Basnieki Lake.

For the characterisation of the groundwater level in
Klani Mire, 11 groundwater observation wells were set up
in the central, intact part of the mire and 8 groundwater
wells, placed near the drainage ditches. In the period
before the dam building, from the February of 2006 till the
July of 2007, the medium groundwater level difference
between both areas was 32 cm (Annex 31).

3. att. Gruntsudens limena izmainas aizsprostu buves ietekmé Klanu purva.
Fig. 3. Changes in groundwater level after building of dams in Klani Mire.
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Vasaras perioda pirms dambju biaves gruntsadens
limenu starpiba bija 40,8 cm. Maksimali dzilakais grunts-
adens limenis $aja perioda purva nosusinataja dala sa-
sniedza 100,7 cm, bet neskartaja dala 33,5 cm dzilumu.
Vasaras perioda péc dambju bives gruntstadens limenis
purva neskartaja dala bija 5,3 cm zem purva virsmas,
bet purva nosusinataja dala 33,6 cm zem purva virsmas,
starpibai sastadot 28,3 cm. Monitoringa rezultati liecina,
ka gruntsidens limenu starpiba starp purva neskarto
un nosusinato dalu samazinajusies par 12,5 cm. Tiesi va-
sara gruntsudens limena paaugstinasanas skaitliski bija
vislielaka salidzinot ar citiem gadalaikiem.

Rudens perioda gruntsidens limenu starpiba starp
abam vietam pirms un péc dambju buves bija attiecigi
27,5 cm un 13,8 cm. Dambju bives rezultata atskiriba
starp purva neskarto un nosusinato daju samazinajusies
par 12,4 cm. Tiesi rudens un ziemas periodos Klanu pur-
va raksturiga Gdens limena paaugstinasanas pat dazus
centimetrus virs purva virsmas.

Ari ziemas perioda starpiba starp purva neskarto
un nosusinato dalu samazinajusies, attiecigi, no 30,5 cm
uz 14,4 cm, tatad par 16,1 cm. Salidzinot ar citiem ga-
dalaikiem, tiesi ziema atskiriba starp purva neskarto un
nosusinato dalu ir samazinajusies visvairak.

Klanu purva veikto mérijumu rezultati liecina, ka hid-
rologiska reZzima atjaunosana purva norit sekmigi. Lai gan
gruntstdens limena at3kiriba starp purva neskarto un no-
susinato dalu vél joprojam ir statistiski butiska, tomér ari
gruntstidens limena paaugstinasanas purva nosusinataja
dala péc dambju bives visa novérojumu perioda kopuma
un katra atseviskaja gadalaika ir statistiski batiska.

Vasenieku purva gruntsadens limena rezims
Vasenieku purvs ietilpst plasa purvu un parmitru
mezu teritorija, ko kopuma sauc par Stiklu purviem, kas
veido Gdensskirtni starp Stendes, Rakupes un Rojas upju
Udens sateces baseiniem. Dienvidos purvu kompleksu hid-
rografiski norobezo Stendes upe un tas pieteka Lusupite,
austrumos — Rojas upe, bet ziemelos — Rakupe. Savukart uz
rietumiem atrodas bliva, galvenokart maksliga hidrografis-
ka tikla teritorija, kurai pa vidu atrodas Gdensskirtne starp
Stendes un Rakupes upju tdens sateces baseiniem.
Svarigakas hidrografiska tikla,artérijas” purvu kom-
pleksa vidiené ir Rakupes pieteka Veciere, ka ari Lasupi-
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Foto: V. Baronina

Udens limena izmainas Vasenieku purva péc kadras aizsprostu baves. Water level changes after peat dam building in Vasenieki Mire.
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tes pieteka Séme, kuras ar savam pietekam drené plasas
parmitro mezu un purvu teritorijas. Tajas ievaditi ari me-
lioracijas sistému tdeni. Stiklu purvu kompleksa dienvi-
du dala liela nozime ir daudzskaitligajam Stendes upes
pietekam, kas 3eit tiek sauktas par ,valkiem” Lielakas
no tam ir Vasenieku purvu drenéjosais Upatu valks un
Stiklu Dizpurva apkartnes teritoriju drenéjosie — Zalksu,
Aizupju, Dorupes un Paeglu valki.

Stiklu purvu kompleksa vistalak uz rietumiem izvir-
Zitais Vasenieku purvs sava dabiskaja dala ir klajs stnu
purvs. Purvs ir Gdenains, ar akac¢ainam teritorijam. Sevis-
ki staigna ir purva vidusdala un ziemelu mala. Purvam
péc konfiguracijas ir apala forma. Nelielas lamas izvie-
tojusas rinkveida ap purva centralaja dala esoso kupolu.
Purva rietumu dala ierikoti kartu gravji un novakts apau-
gums kadras ieguves lauku ieriko3anai. Nosusinasanas
gravjos Udens limeni paaugstinajudi bebru aizsprosti.
Purva rietumu dala ir mezaina dabiska strauta ieplaka,
ta sauktais Upatu valks, kura Gdeni talak nonak Stendes
upé. Vasenieku purvs hidrografiski ir viens no tdens-
skirtnes posmiem starp Stendes un Rakupes baseiniem,
lielako noteces dalu atdodot Stendes upei.

Vasenieku purva gruntsiidens limenis analizéts, sa-
lidzinot intensivi un mazak intensivi nosusinatas purva
platibas, ka ari purva neskarto dalu. Salidzinats vidéjais
gruntsadens limenis 15 akas, kas izvietotas starp 100 m
attaliem gravjiem, 9 akas, kas izvietotas starp 20 m atta-
liem gravjiem nosusinatu purva lamu teritorija, 6 akas, kas
izvietots starp 20 m attaliem gravjiem, un 10 akas purva
neskartaja dala, kas parada dazadas intensitates pakapes
nosusinasanas ietekmi uz gruntsadens limeni un rezimu.

Vasenieku purva nosusinasanas graviji no citam pro-
jekta vietam atskiras ar lielakiem izmériem, vietam purva
nomalés tie izrakti pat lidz mineralaugsnei. Tadé| parasti
ari gruntstdens dzilums pirms dambju baves bija liels.
Atskiriba starp salidzinatajam teritorijam pirms dambju
baves kopuma bija visai neliela un galvenokart atkariga
no meteorologiskajiem apstakliem atseviskos gadalaikos.
Ziema, pavasari un rudeni augstaks gruntstidens limenis
bija mazak intensivi nosusinata teritorija ar lielaku starp-
gravju attalumu. Savukart karstaja un sausaja 2006. gada
vasara bija vérojama pretéja paradiba — gruntsudens li-
menis bija augstaks intensivak nosusinata platiba, bet
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Building of dams in Klani Mire was performed in
July of 2007. After that in the period till the October
2008 the difference between the groundwater levels in
the intact and drained parts of the mire was 18 cm. The
difference between both sites had decreased for 14 cm,
although still remained statistically significant.

In spring before building of dams the difference
between groundwater levels in both areas was 32.1 cm.
In spring after building of dams it was 17.5, thus had
decreased for 14.6 cm. Unlike Cena Mire, the impact of
the drainage ditches to the groundwater level in Klani
Mire was higher because also the ditches were larger.
Also the effect of building of dams also in spring was
expressed better (Fig. 3).

In summer before building of dam, the groundwater
level difference between the intact and drained part of
bog was 40.8 cm.The maximum lowest groundwater level
during this period in the drained part of mire reached the
depth of 100.7 cm, but in the intact part - 33.5 cm. In
summer after building of dams, the groundwater level in
the intact part of bog was 5.3 cm below the bog surface,
but in the drained part — 33.6 cm, the difference was
28.3 cm. Monitoring data indicates that the difference
between the groundwater levels of the intact and the
drained parts of bog has decreased for 12.5 cm. Just in
the summer, the groundwater level raise was numerically
higher in comparison to other seasons.

In autumn before building of dams the differences
between the groundwater level in both areas before
and after the dam building were 27.5 cm and 13.8 cm.
As the result of dam building the difference between
the intact and drained parts of bog decreased for 12.4
c¢m. Just in autumn and winter in the Klani Mire the raise
of water even up to some centimetres above the mire
surface was characteristic.

Also in winter the difference between the intact
and drained parts reduced, correspondingly, from 30.5
cm till 14.4 cm, thus for 16.1 cm. If to compare to other
seasons, in winter the difference between both sites
decreased most.

The results obtained in the Klani Mire indicate that
the restoration of the hydrological regime in the bog is
successful. Although the groundwater level difference
between the intact and drained parts of bog still remains
statistically significant, the groundwater level raise in the
drained part of bog after the dam building during the total
observation period and also at each season of the year is
statistically significant as well.

Groundwater level regime in Vasenieki Mire
Vasenieki Mire is situated within Stikli Mires Nature
Reserve that includes raised bogs and waterlogged
forests. It is situated on the watershed between Stende,
Rakupe and Roja River water confluence basins. In the
south Stikli Mires hydrographically are separated by
Stende River and its tributary Lasupite River, in the east
- Roja River, but in the north — Rakupe River. To the west
there is a dense, mainly human made hydrographical grid
area, in the middle of which is the watershed between
the Stende and Rakupe River water confluence basins.

The most important water courses of the
hydrographical grid within Stikli Mire Nature Reserve are
Veciere River - a tributary of Rakupe River, as well Séeme
River — a tributary of Lasupite River which with their
tributaries collect the water from mires and waterlogged
forests. These rivers also collect the water from the
drainage systems. In the southern part of Stikli Mires
a number of Stende River tributaries are located. The
most important are Upatu River, draining Vasenieki Mire,
Zalksu River, Aizupju River, Dorupe River and Paeg|u River,
draining the surrounding area of Stikli Dizpurvs Mire.

Vasenieki Mire is located in the western part of
Stikli Mires Nature Reserve. It is an open raised bog in its
intact area. The mire has the raised bog pools, especially
wet is the middle and northern parts of the mire. The
mire has a round-shaped configuration. In the central
part of the raised bog in a circle around the dome small-
size bog pools are located. In the western part of the
mire there is a dense grid of deep drainage ditches. The
water level in some ditches was raised by beaver dams.
In the western part of m there is also a forested natural
stream depression, so called Upatu River, flowing into
Stende River. Vasenieki Mire is one of the watershed line
units between the Stende and Rakupe basins, giving
the most of its runoff to Stende River.

The groundwater level in Vasenieki Mire was
analysed, comparing the intensive and less intensive
drained areas, as well the intact part of the raised bog.
Groundwater level was measured in 15 wells that were
placed between the 100 m distant drainage ditches, in 9
wells, placed between the 20 m distant drainage ditches in
the area of drained bog pools, in 6 wells, placed between
the 20 m distant drainage ditches and in 10 wells in the
intact part of bog, which indicates the impact of different
intensity drainage on the groundwater level and regime.

Drainage ditches in Vasenieki Mire are larger if
compared to the other project sites. The depth of ditches
often reaches the mineral bottom of the mire. Therefore,
also groundwater level was standing deep before the
dam building. The difference between the compared
sites before the dam building was rather small and mainly
depended on the meteorological conditions of each
season. During winter, spring and autumn the higher
groundwater level was in less intensively drained area
with larger distance between the ditches. During the hot
and dry summer of 2006 an opposite phenomenon was
recorded - the groundwater level was higher in the more
intensively drained area, but between the 100 m distant
ditches the groundwater level decreased up to 161.1
cm below the mire surface (Fig. 4). It can be partially
explained by the fact that the area with larger distance
between the ditches is located closer to the mire margin
and borders with the ditch on the road margin, while
the area with a dense grid of deep drainage ditches is
placed towards to bog centre where the peat is wetter.
The differences between the groundwater level values in
the compared areas during the entire observation period
before the dam building from the November of 2005 till
May of 2007 were statistically significant (p<0.05), except
the difference between the groundwater level in the area
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Nosusinata teritorija (starp
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4. att. Gruntsadens limena izmainas aizsprostu biives ietekmé Vasenieku purva.
Fig. 4. Changes in groundwater level after building of dams in Vasenieki Mire.
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starp 100 m attaliem gravjiem tas augusta sakuma sa-
mazinajas pat lidz 161,1 cm zem purva virsmas (4. att).
Tas daléji izskaidrojams ar to, ka pétita teritorija ar lielako
starpgravju attalumu atrodas tuvak purva malai un robe-
Zojas ar cela sangravi, bet teritorija ar detalas nosusina-
sanas kartu gravju tiklu izvietota vairak purva ieksieng,
kur kidra ir mitraka. Atskiribas starp gruntsadens limenu
vértibam salidzinatajas teritorijas vidéji visa novérojumu
perioda pirms dambju baves no 2005. gada novembra
lidz 2007. gada maijam bija statistiski batiskas (p<0,05),
iznemot starpibu starp gruntsidens [imeni 100 m attalu
gravju teritorija un gruntsidens limeni nosusinatu lamu
teritorija (p=0,052) (32. pielik.).

Dambiju bive Vasenieku purva izdarita 2007. gada
maija. Vidéji visa novérojumu perioda péc dambju ba-
ves lidz 2008. gada oktobrim Gdens limenis nosusinatu
purva lamu teritorija bija visaugstakais — 5,7 cm virs pur-
va virsmas, tadejadi no gruntsidens parejot virszemes
adens limeni. Neskarta purva 2008. gada vasara tas bija
vidé&ji 1,9 cm zem purva virsmas. Tadéjadi adens limenis
dambju baves ietekmétaja teritorija par 12 cm parsnie-
dza neskarta purva gruntstdens limeni $aja perioda.
Atskiribas starp visam iepriekSminétajam vértibam ir
statistiski batiskas (p<0,05).

Pavasara periodu Vasenieku purva, lidzigi Cenas tire-
lim, raksturo vismazakas gruntstdens limena atskiribam
starp teritorijam ar dazadu nosusinasanas intensitati.
Gruntstdens limena at3kiribas pirms dambju buves nebija
statistiski butiskas starp abam intensivak nosusinatajam
teritorijam ar 20 m attaliem gravjiem. Pavasara perioda péc
dambju baves visaugstakais gruntstdens limenis bija no-
susinatu lamu teritorija, kur tas sasniedza 10 cm virs purva
virsmas. Pavasara periodam raksturigas vislielakas Gdens
limena svarstibas. Atskiribas starp salidzinatajam vietam
nebija statistiski butiskas, iznemot nosusinatu lamu terito-
riju un teritoriju ar 20 m attaliem gravjiem.

Turpreti vasaras perioda pirms dambju buaves,
gruntsudens [imenis bija zemaks mazak intensivi nosu-
sinata teritorija ar 100 m attaliem gravjiem. Statistiski
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batiska bija vienigi atskiriba starp teritoriju ar 100 m at-
taliem gravjiem no abam intensivi nosusinatajam plati-
bam. Vasaras perioda péc dambju bives neviena no sa-
lidzinato platibu vidéjo vértibu starpibam nebija statis-
tiski butiska, kas nozimé to, ka atskiribas starp dazadas
nosusinasanas intensitates un neskarta purva platibam
ir izlidzinajusas. Dambju bives rezultata gruntsadens Ii-
menis starp 100 m attaliem gravjiem paaugstinajies par
78,9 cm, starp 20 m attaliem gravjiem — par 56,6 cm, bet
nosusinatu lamu teritorija - par 79,7 cm.

Rudens perioda pirms dambju bives gruntsidens
[imenis bija augstaks mazak intensivi nosusinata terito-
rija. Rudens perioda péc dambju buves Gdens limenu
absolltas vértibas nosusinatajas platibas bija ievérojami
paaugstinajusas. Statistiski butiski no paréjam teritori-
jam atskiras intensivi nosusinata platiba ar 20 m attaliem
gravjiem. Butiskas nebija atskiribas starp neskartu purvu
un platibu ar 100 m attaliem gravjiem, ka ari starp nosusi-
nato lamu teritoriju un platibu ar 100 m attaliem gravjiem.

Ziemas perioda pirms dambju baves gruntsadens li-
menu atskiribas bija lidzigas rudens periodam, tikai lime-
nu starpibas bija lielakas. Ziemas perioda péc dambju ba-
ves tdens limenis turpinaja atrasties purva virsmas lime-
ni vai to pat parsniedza. Statistiski batiskas bija atSkiribas
starp platibu ar 20 m attaliem gravjiem un abam paréjam
nosusinatajam platibam, bet atskiriba ar neskartu purvu
vairs nebija batiska. Tas nozimé, ka ari $i - visintensivak
nosusinata purva dala - pakapeniski tuvojas neskarta
purva hidrologiskajam stavoklim. Tomér 3aja platiba gan
pirms gan ari péc dambju baves bija visdzilakais grunts-
ddens limenis salidzinajuma ar citiem objektiem.

Vislielakas izmainas dambju baves ietekmé skarusas
teritoriju ar 20 m attaliem gravjiem nosusinatu purva lamu
teritorija, kur gruntsadens limenis visos gadalaikos palie-
linajies vismaz aptuveni par 30 cm, bet vasaras perioda
gandriz par 80 cm. Tas, visticamak, izskaidrojums ar gravju
atraku uzpildisanos no akacainas bijuso lamu teritorijas.

Vasenieku purva novérotas vislielakas gruntstudens
[imena izmainas dambju baves rezultata, salidzinot ar
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with 100 m distant ditches and in the area with drained
bog pools (p=0,052) (Annex 32).

In Vasenieki Mire dams were build in May 2007.
During the entire period after the dam building till the
October of 2008, the water level was the highest in the
area of drained bog pools reaching 5.7 cm over the bog
surface. During the summer of 2008 groundwater level
in the intact part of the mire was about 1.9 cm below the
bog surface. Thus, the water level in the dam building
area was for 12 cm higher than that in the intact part of
bog in the same season. The differences between the all
values mentioned are statistically different (p<0.05).

The spring season before the dam building in
Vasenieki Mire, similarly as in Cena Mire, is characterised
by the smallest groundwater level difference between
the areas with the different drainage intensity. The
differences were not statistically significant between
the more intensively drained areas with the 20 m distant
ditches. In spring after building of dams, the highest
groundwater level was in the drained area of bog
pools, where it reached 10 cm above the bog surface.
The spring is characterised by the highest groundwater
level fluctuations. The difference between the sites in
the spring after the dam building were not statistically
significant, except in the drained area of bog pools and
the drained area with 20 m distant ditches.

In the summer before building of dams, in the less
intensive drained area with the 100 m distant ditches, the
groundwater level was lower. Statistically significant was
only the difference between the area with 100 m distant
ditches and in both more intensively drained sites. In
summer after building of dams there was no significant
difference between the groundwater levels in the
compared sites. It indicates that the differences between
areas of different drainage intensity and the intact bog
area are getting balanced. As the result of dam building,
the groundwater level between the 100 m distant ditches
has raised for 78.9 cm, between the 20 m distant ditches
for 56.6 cm, but in the drained bog pool area — 79.7 cm.

In the autumn period before the dam building, the
groundwater level was higher in the less intensively
drained area. In the autumn period after the dam
building, the absolute values of groundwater level
raised considerably. Statistically significantly different
from the other sites were the intensively drained area
with the 20 m distant ditches. Whereas, non significant
were the differences between the intact area and area
with the 100 m distant ditches, as well between drained
bog pools area and area with 100 m distant ditches.

In winter before building of dams, the groundwater
level differences were similar to those in autumn; only the
absolute values of the differences were higher. In winter
after building of dams, the water table continued to be
the bog surface level or even exceeded it. Statistically
significant were the differences between the area with the
20 m distant ditches and both other drained areas, whereas
the difference from the intact area was no more significant.
It suggests that also this, more intensive drained part of
the bog, gradually reaches the hydrological condition of
the intact bog. However, in this area both before and after

the dam building still remains the deepest groundwater
level in comparison to the other sites.

The smallest changes in the result of dam building
occurred in the site with 20 m distant ditches in the drained
bog pools area, where the groundwater level in all seasons
has raised at least for 30 cm, but during the summer —
nearly for 80 cm. It can be, most likely, explained by the
more intensive filling-in of the ditches with the water from
the wet area from the former raised bog pools.

In Vasenieki Mire the highest changes of the
groundwater level were observedin comparison to Cena
and Klani Mires that has caused by the grid of the deep
drainage ditches and by water discharge peculiarities.

Groundwater level regime in Veseta Floodplain
Mire

Hydrological regime of Veseta Floodplain Mire
is closely connected with Veseta River hydrological
regime. At the end of 19" century, as a result of river
bed straightening because of the timber transporting
purposes, the forested area of 150 hectares was closed
between the new and old Veseta River beds, forming an
island called “Ezi$sala”.

On both the banks of the old river bed about 100
m wide belt consisting of tall-sedges forming 50 cm high
tussocks has established. Downstream of “Ezissala” for
about 3 kilometres, up to homestead “Vesetnieki” the
water flows along separate ditches without a distinct
riverbed. The area of the floodplain in width of about 300
m is covered by reed vegetation growing on the sandy
sediments. Further, in the direction of the right margin of
the floodplain, there is about 200 m wide zone an alder
swamp forest forming the Fennoscandian deciduous
swamp forest plant community, followed by a narrow belt
with a bog woodland plant with the pine as the dominant
species. On the foot of the surrounding dry area, there is
transition mire vegetation. The analysis of the tree rings
indicate that the pines have been growing here since
1915. It has possibly been the time of the intensive land
paludification after the river bed was straightened.

Veseta River is 56 kilometres long, with the 112 m
decline. It flows out from the Kala Lake in the Vidzeme
Upland (185 m above the sea level) and falls into Aiviekste
River. The river is irregular in its flow, in some places it
may be very fast, with steep banks. The relief of Veseta
floodplain area is flat, at an average 95 metres a. s. |, (99 m
in the upperreaches of the floodplain and 93 min the lower
reaches) with a 6 m decline. The water level fluctuations in
summer depend on the precipitation in the upper reaches
of the water confluence basin. The snowmelt in the upper
reaches of Veseta River delays at an average for 6 days in
comparison to that in the Veseta Floodplain Mire area.

The confined aquifer water is a significant
component for the water balance of the surrounding
areas of Veseta Floodplain Mire.

In 2005 in total 73 groundwater observation wells
were set with the aim to characterise the hydrological
regime of the Veseta River Floodplain. They were
established in a form of transect that crosses the
floodplain with the total length of about 600 metres. The
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Cenas tireli un Klanu purvu, kas izskaidrojams ar dzilo
gravju tiklu un Gdens pieplides ipatnibam.

Gruntsudens limena rezims Vesetas palienes
purva

Vesetas palienes purva hidrologiskais rezims ir ciesi
saistits ar Vesetas upes hidrologisko rezimu. 19. gs. bei-
gas koku pludinasanas mérkim veiktas upes iztaisno3a-
nas rezultata, apméram 150 ha liela, mezaina teritorija
palikusi starp upes jauno un veco gultni, izveidojot ta
saukto “EziSsalu”. Abas pusés vecajai upes gultnei izvei-
dojusies parmitra, apméram 100 m plata augsto grisju
audzes josla. Augsnes parmitrinajuma céloni ir upes ve-
cas gultnes aizsérésana nepietiekamas tdens plasmas
dél, ka ari lielais bebru aizsprostu skaits. Upes tecéjuma
lejpus “Ezi3salai’, apméram 3 km garuma tdens plast pa
vairakiem atseviskiem gravjiem bez izteiktas pamatgult-
nes. Palienes teritoriju apméram 300 m platuma klaj uz
smilts sanesumiem augosi niedru lauki. Talak, virziena
uz palienes labo malu, atrodas apméram 200 m plata,
lielda mitruma un cinainuma dé| grati parejama melnalk-
$nu dumbraja josla, aiz kuras seko neliela niedraja meza
tipa josla ar priedi ka dominéjo3o sugu. Stavas piegulo-
3as sausienes nogazes pakajé izveidojies parejas purvs
ar atbilstosu vegetaciju. Koku gadskartu analize liecina,
ka lielakas purva priedes 3eit sakusas augt apméram
1915. gada. lespéjams, ka tad ari notikusi intensivaka te-
ritorijas parpurvosanas péc upes gultnes parveidosanas
darbiem.

Vesetas upe ir 56 km gara, ar 112 m kritumu. Vese-
tas upe iztek no Vidzemes augstienes - Kalu ezera (185
m vjl.) un ietek Aiviekstes upé. Sava tecéjuma upe ir |oti
nevienada, vietam |oti strauja, ar staviem krastiem, it
ipasi augstecé un lejtecé. Vesetas upei palienes purva
teritorija ir lidzenuma upes raksturs. Palienes reljefs ir
lidzens, vidé&ji 95 m vjl. (99 m palienes augstecé, 93 m
palienes lejtecé), ar 6 m kritumu. Upes Gdens limena
svarstibas vasara atkarigas no sateces baseina augste-
ces dala izkritusajiem lietus Gdeniem. Ari sniega kusana
Vesetas augstecé aizkavéjas vidéji par 6 dienam salidzi-
najuma ar palienes purva rajonu.

Palienes purvam piegulo$o parmitro un nosusinato
mezu Gdens bilancé nozimiga loma ir pazemes spiedes
adeniem.

Vesetas palienes hidrologiskais rezims raksturots
izmantojot 2005. gada rudent ierikoto gruntsidens no-
vérosanas aku rindu (pavisam 73 akas), kas $kérso pa-
lieni ar kopé&jo garumu aptuveni 600 m. Aku rinda Skér-
so vismaz 5 dazadas augu sabiedribas — parejas purvu,
meZa augsanas apstak|u tipus — niedraju un dumbraju,
ka ari ar kriimiem aizaugusu un atklatu niedru lauku.

Gruntstdens [imena gada gaita Vesetas paliené ir
atskiriga no pétitajiem stnu purviem (5. att). Kopiga ir
vienigi gruntsudens limena ievérojama pazeminasanas
vasaras sausuma perioda. Paliene, iznemot parejas pur-
va platibuy, ir paklauta loti krasam Gdens limena svarsti-
bam rudens, ziemas un pavasara periodos, kas atkarigas
no meteorologiskajiem apstakliem upes augstecé. Sajos
gadalaikos palienes vidusdalu lielakoties klaj virs zemes
virsmas esoss parpludusas upes Gdens.
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Vismazakas gruntsidens limena svarstibas véroja-
mas parejas purva dala. Vidéjais gruntstudens limenis Seit
ir 7,5 cm zem purva virsmas (33. pielik.). Purva ekosisté-
ma uztur stabilu ddens limeni visu gadu. Udens limenis
parejas purva ir batiski zemaks vienigi vasaras sausuma
perioda, kad tas nokritas lidz 40 cm zem purva virsmas.
Pat pavasara un ziemas sezonas laika gruntsadens lime-
nis Seit parasti nav augstaks par purva (sfagnu) virsmu.
Tas, visticamak ir izskaidrojams ar lielu Gdens akumula-
ciju kadra, iztvaiko$anu un purva virsmas lielaku augs-
tumu salidzinajuma ar paréjo palienes dalu (5. att.).

Lielakas gruntsudens limena svarstibas un izkliedes
amplitdda starp minimalajam un maksimalajam vérti-
bam tika novérota atklata, niedrém apaugusa teritorija
palienes centralaja dala. Augstakais Gdens limenis tika
novérots 2007. gada ziema, kad bezsniega perioda marta
ménesi tas vidéji sasniedza 39,8 cm virs augsnes virsmas
(maksimali 61,5 cm virs augsnes virsmas). Sausaja 2006.
gada vasara (julija) gruntsadens limenis bija nokrities lidz
vidéji 54 cm zem augsnes virsmas (maksimali 112,3 cm
zem augsnes virsmas). Tatad gruntsidens gada svarstibu
amplitida atklata niedru lauka ir 173,8 cm. Krasas Gdens
limena svarstibas ir izskaidrojamas ar Gdens limeni un
caurplidumu Vesetas upég, ka ari ar smilSainas palienes
augsnes filtracijas Tpasibam. Vesetas paliene ziema atga-
dina aizsaludu Gdenstilpi. Otra lielako svarstibu teritorija
ir ar krimiem aizaugusi niedru lauka dala, kur maksimala
svarstibu amplitada sasniedz 118,7 cm.

Krasas gruntsudens limena svarstibas vérojamas
arl dumbraja meZa aug3anas apstaklu tipa. Ziema tas
sasniedz vidéji 16 cm virs augsnes virsmas. Toties vasara
gruntsudens limenis ir 13,3 cm zem augsnes virsmas.

Niedraja meza augsanas apstaklu tipa gruntsadens
limena svarstibas ir lielakas neka purva, bet mazakas ka
dumbraja un niedru laukos. Niedraja augsnes virskartu sedz
sfagnu un niedru kadra, kas ar savu hidrologiska reZimu tas
visvairak lidzinas lidzas eso3ajai parejas purva teritorijai.

Novérojumu dati liecina, ka meza koku vainagu klajs
aizkavé augsnes Gdens iztvaikosanu no augsnes karstajas
vasaras dienas. Atklatie niedru lauki Vesetas paliené vasa-
ra ir pati sausaka teritorija. Toties ziema un lielas Gdenai-
nibas periodos Sie lauki ir pasi slapjakie. Karstas un sausas
vasaras laika gruntsidens limenis ir visaugstakais dum-
braja meza augsanas apstaklu tipa, kur visticamak notiek
pastiprinata pazemes spiedes Gdenu pieplade un tdens
[imeni uztur bebru dambji tuvéjos gravjos.
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transect of groundwater wells passes at least 5 different
plant communities — transition mire, forest site types —
bog woodland and Fennoscandian deciduous swamp
forest as well reed beds that may be open or overgrown
with shrubs.

The annual trend of the groundwater level in Veseta
River floodplain differs from the raised bogs in the other
project sites (Fig. 5). The common feature is only the
considerable decrease of groundwater level during the
summer draught period. The floodplain, except only the
transition mire area, is subjected to the drastic water
level fluctuations during the autumn, winter and spring
seasons that highly depend on the meteorological
condition in the upper reaches of the river. During these
seasons the soil surface in middle part of the floodplain
is mainly covered by water from the flooded river.

The smallest groundwater level fluctuations in
the floodplain are observed in the transition mire area.
The average groundwater level here was 7.5 cm below
the mire surface (Annex 33). The mire ecosystem keeps
the stable groundwater level over the entire year. The
groundwater level is significantly lower only in during
the draught period of summer when it drops even up
to the 40 cm below the mire surface. Even during the
spring and winter seasons the groundwater level here
does not exceed the mire (Sphagnum) surface. It can be,
most likely, explained by the large water accumulation
capacity in the peat, evaporation and the relatively
higher transition mire surface in comparison to the
other areas of floodplain ( Fig. 5).

The highest fluctuations of the groundwater level
and also the highest range between the minimal and
maximal values were observed in the open reed field in
the centre of floodplain. The higher groundwater level
was observed during the winter of 2007 in the period
without snow in March it raised at an average up to
39.8 cm over the soil surface (maximal 61.5 cm over the
soil surface). During the drought period in the summer
(July) of 2006 groundwater level decreased for about

Dumbrajs/Fennoscandian
deciduous swamp forest

Datums / Date

Ar krimiem aizaudzis niedru
lauks/Shrub woodland

5. att. Gruntsidens limena izmainas Vesetas palienes purva.
Fig. 5. Groundwater level fluctuation in Veseta Floodplain Mire.

-

till the 54 cm below the soil surface (maximal 112.3 cm
below the soil surface). Thus, the range of the annual
fluctuations of the groundwater level in the open reed
field is 173.8 cm. The drastic water level fluctuations can
be explained by the water level discharge from Veseta
River, as well by the water conductivity of sandy bottom
of the floodplain. Veseta River floodplain in winter looks
like a frozen water body. The area with similar water level
fluctuations regime is the shrub woodland (the reed
beds overgrown by Salix species), where the maximal
range of water level fluctuations reaches 118.7 cm.

The high groundwater level fluctuation is observed
also in the alder swamp forest. During the winter it reaches
about 16 cm above the soil surface, whereas in the summer
season the groundwater is 13.3 cm below the soil surface.

In the bog woodland the groundwater level fluctuations
are higher than in the transition mire, but smaller than in
alder swamp forest or in reed beds. The mineral bottom of
bog woodland is covered by peat containing Sphagnum
and reed residues that because of the hydrological regime
is most similar to the nearby transition mire area.

The observation results indicate that tree canopies
delay evaporation from the soil during the dry days in
summer. The open reed beds in Veseta River floodplain
is the driest area during the summer season. But, on
the contrary, during winter and in the periods of high
wetness, the area is most waterlogged. During the hot
and dry summer season, the groundwater level and
the soil moisture are higher in the alder swamp forest,
most likely, due to enhanced discharge of the confined
aquifer water and beaver dams located along ditches.
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Apsaimniekosanas ietekme uz purvu vegetaciju
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levads

Latvija ir aptuveni 4,9 % purvu (Pakalne et al. 2004),
bet vairumu no tiem ietekméjusi agrak veikta meliora-
cija. Melioracijas ietekmé augsto purvu periféraja dala
pakapeniski palielinas sikkrGmu, galvenokart virsu, se-
gums un samazinas sfagnu segums (Lindsay 1995). Stip-
ri ietekmétos purvos jau izveidojies slégts koku stavs.

Divi no galvenajiem priekSnosacijumiem, lai purva
vegetacijas atjaunosanas norisétu sekmigi, ir pietiekami
augsts tdens limenis un purva augu séklu klatbatne at-
jaunojamajas vietas (Money & Wheeler 1999, Goodyear &
Sliva 2000). Abi Sie priek$nosacijumi ir,,Purva biotopu aiz-
sardzibas plana isteno3ana Latvija” LIFEO4NAT/LV/ 000196
projekta teritorijas, jo Seit ir saglabajusas neskartas purva
dalas ar purvam raksturigo vegetaciju un adens limenis
tika pacelts, ierikojot dambju sistému gravjos. Misu piené-
mums ir, ka, pacelot tdens limeni, samazinasies sila virsa
Calluna vulgaris segums, bet palielinasies sfagnu segums.

Pat ja purvu nav skarusi melioracija, purva dabiskas
sukcesijas rezultata var samazinaties purva atklatas pla-
tibas un samazinaties purvam raksturigo un reto augu
sugu populaciju lielums un vitalitate. Masu hipotéze ir,
ka, izcértot kokus un krdmus un noplaujot niedres par-
ejas purva, gaismas prasigo orhideju un Biotopu direkti-
vas Il pielikuma sugas dzeltenas akmenlauzites Saxifraga
hirculus populacijas vitalitate palielinas.

Tika pétitas vegetacijas izmainas péc udens lime-
na paaugstinasanas trijos melioracijas ietekmétos aug-
stajos purvos: Cenas tireli, Klanu un Vasenieku purvos.
Pétijumi tika veikti 2007. un 2008. gada augusta vietas,
kur 2005. gada pirms dambju ieriko3anas tika ierikoti
pastavigie vedetacijas uzskaites parauglaukumi. Cenas

tirell dambji tika ierikoti 2006. gada septembri, bet Vase-
nieku un Klanu purvos 2007. gada attiecigi maija un ja-
nija. Vesetas palienes purva parauglaukumi tika ierikoti
2005. gada jalija, bet izcirsti nevélamie koki un kriimi un
veikta niedru plausana 2007. gada aprili.

Pétijuma mérkis ir noskaidrot vegetacijas izmainas
péc udens limena paaugstinasanas susinatos augstajos
purvos un péc krimu un koku izcirSanas un niedru plau-
$anas parejas purva.

Metodika

Cenas tireli, Vasenieku un Klanu purvos blakus dam-
bjiem tika ierikoti 34 pastavigie parauglaukumi, kuru iz-
meérs bija 10x10m, un gravjos (gan lejpus, gan augspus
tiem) tika ierikoti vél 30 1,5x2m parauglaukumi. Katra
10x10m parauglaukuma tika ierikoti tris 1m? laukumini.
Vesetas palienes purvs ir sugam bagats parejas purvs ar
pukauglu grisli Carex lasiocarpa, kas vietam aizaudzis ar
priedi Pinus sylvestris un purva bérzu Betula pubescens.
Divi 10x10m parauglaukumi tika ierikoti vietas, kur tika
planots izcirst kokus un krimus vai noplaut niedres, un
vél divi — kontrolei, kur apsaimniekoSanas pasakumi
netika veikti, un katra no tiem tika ierikoti vél pieci Tm?
laukumini (1.tab.). Katra parauglaukuma tika uzskaititas
visas augu sugas un novértéts to projektivais sequms
procentos, ka ari veikta parauglaukumu fotografésana.
Melioracijas ietekmétaja Cenas tirela, Vasenieku un Kla-
nu purvu dala dominé Calluna vulgaris un vietam sasto-
pami sfagni, iznemot vienu parauglukumu Cenas tireli
un vienu - Vasenieku purva, kuri reprezenté jau izveido-
jusos purvainu mezu ar Pinus sylvestris koku stava. Divi
parauglaukumi Cenas tireli parstav ne tikai melioracijas

1. tabula. Parauglaukumu un laukuminu (1m?) skaits pétitajos objektos.
Table 1. Number of sample plots and releves (1m?) in the studied sites.

Mire type, name Degraded bog Natural bog
Augstais purvs 10x10m 1m? Uz gravjiem 10x10m 1m?
Cenas tirelis
Cena Mire 3 15 2 2 10
Vasenieku purvs
Vasenieki Mire 4 9 5 2 6
Klanu purvs
Klani Mire ! 3 / ! 3
Kopa / 10 27 37 5 19
Parejas purvs Koku un kriimu cirsana Kontroles parauglaukumi
Vesetas palienes purvi 1 5 B 1 5
Veseta Floodplain Mire
Niedru plausana Kontroles parauglaukumi
Vesetas palienes purvi 1 5 _ 1 5
Veseta Floodplain Mire
Kopa / 2 10 - 2 10
[ Kopa / 12 37 37 7 29
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The effect of management on mire vegetation
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Introduction

Mires cover in Latvia 4.9% from the total land area
(Pakalne et al. 2004) but only few undisturbed mires have
remained due to extensive drainage in the last century.
Drainage has resulted in drying out of the marginal areas
of raised bogs leading to vegetation changes towards
Calluna vulgaris dominated vegetation with remnants
of Sphagnum patches (Lindsay 1995). The most heavily
affected mires have already reached the stage of
bog woodland. Two of the main so far known factors
influencing successful bog restoration are presence
of seed source of bog species on sites and water level
rising (Money & Wheeler 1999, Goodyear & Sliva 2000),
which is the case in the studied sites as natural bog
vegetation is present next to drainage influenced areas
and ditch blocking was carried out within the EC LIFE
project LIFEO4NAT/LV/ 000196 ,Implementation of Mire
Habitat Management Plan for Latvia”. Our assumption is
that after the water level raise by ditch blocking in the
raised bogs the Calluna vulgaris cover will decrease, but
Sphagnum cover - increase.

Even if there has not been any drainage in the mire,
natural succession still can lead to mire overgrowing
with trees and shrubs and reed expansion in transition
mires leading to loss of typical and rare mire species. We
assume that removal of trees, shrubs and reeds will favour
population vitality in terms of number of specimens of
light demanding orchid species and Annex Il species
Saxifraga hirculus.

Vegetation changes in the Cena Mire, Vasenieki Mire,
Klani Mire and in Veseta Floodplain Mire were studied in
July and August 2007 and 2008 in the permanent sample
plots established in 2005. The dams in Cena Mire were
built in September 2006, in Vasenieki Mire - in May 2007,
in the Klani Mire in June 2007. In Veseta Floodplain Mire
trees and shrubs and reeds were cut in April 2007 but
permanent plots were established in July 2005.

The aim of the study was to clarify the initial
vegetation changes after the water level rising in
drainage influenced bogs and after tree and shrub
removal and reed cutting in transition mire.

Methods

Thirty four permanent sample plots of 10x10 m
were established next to the dam construction sites in
drainage influenced bog areas and thirty relevés inside
the ditches below or above the dams in Vasenieki, Cena
and Klani Mires. Within each 10x10m sample plot three
1m? relevés were established. On ditches the relevés
were established as a rectangular of ca 1.5 x 2m size.
Veseta Floodplain Mire represents transition mire with
open and overgrown areas. In Veseta Floodplain Mire
two pairs of 10x10m sample plots were established in
the areas where tree and shrub removal or shrub removal
and reed cutting were prescribed and in the areas with

similar vegetation where management activities were
not planned and five 1m? relevés were established within
each sample plot (Table 1). All plant species and their
cover was recorded in each sample plot and relevé and
sample plot and relevé photographs were taken. The
drainage influenced area in Vasenieki, Cena and Klani
Mires mainly represented Calluna vulgaris dominated
vegetation with scarce Sphagnum cover, except one
sample plotin Cena Mire and one sample plotin Vasenieki
Mire supporting bog woodland vegetation. Two sample
plots in Cena Mire have been influenced also by fire in
1980-ties and Polytrichum juniperinum was the dominant
moss species there. Species rich Carex lasiocarpa -
Sphagnum community with well-expressed tree layer of
Betula pubescens and Pinus sylvestris is characteristic for
Veseta Floodplain Mire.
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1. att. Calluna vulgaris seguma izmainas, %, Cenas tirela atjaunotaja dala.
Fig. 1. Changes in Calluna vulgaris cover, %, in selected releves in the restored
areas in the Cena Mire.

Results and discussion

The main results indicate that one year after raising
of water level in Cena Mire vegetation changes in the
permanent plots established in drainage influenced areas
were insignificant, but in Vasenieki Mire — significant,
despite the fact that in Vasenieki Mire the dams were built
only six month before the vegetation studies. Significant
changes have taken place in the restored areas of Cena,
Klani and Vasenieki Mires in 2008 in comparison to the
situation in 2005. Calluna vulgaris is the first species to
respond to the raised water level and well expressed
die back of Calluna along the ditches-clearly marks
the restored areas already in the same year of dam
construction in all three raised bogs (Fig. 1). However,
Calluna vulgaris cover increased by almost two times in
most of the permanent plots established next to dams
in the restored areas in Cena and Klani Mires in 2008
(Fig. 1), but decreased in sample plots located in the area
with the highest water level rise in the restored area in
Vasenieki Mire (Fig. 2). We assume that shifts in Calluna
vulgaris cover after the water level rising depend mainly
on the height of the water level as in Vasenieki Mire the
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ietekmétu augsto purvu vegetaciju, bet ari ugunsgréka
ietekmétu vegetaciju, uz ko norada lielais kadiku dze-
guzlina Polytrichum juniperinum segums parauglauku-
mos. Ugunsgréks purva bija 1980-tajos gados.

Rezultati un diskusija

Pirmie rezultati liecinaja, ka Cenas tireli 2007. gada
- vienu gadu péc dambiju ierikosanas - nav notikusas
batiskas vegetacijas izmainas melioracijas ietekmétajas
vietas, bet Vasenieku purva 3is izmainas bija butiskas,
neskatoties uz to, ka bija pagajusi tikai se$i ménesi kops
adens limena paaugstinasanas.

Tacu jau 2008. gada butiskas izmainas notika ari Ce-
nas tireli un turpinajas Vasenieku purva. Pirma suga, kas
reagéja uz paaugstinato udens limeni visos tris purvos,
bija sila virsis Calluna vulgaris, un nokaltuso virSu zona gar
gravjiem, uz kuriem tika izveidoti dambji, iezZiméja pasaku-
mu vietas. Tacu tika novérots ari pretéjs process. Proti, Callu-
na vulgaris segums bija palielinajies pat divkart atseviskos
parauglaukumos melioracijas skartaja dala Cenas tireli un
Klanu purva 2008. gada (1. att.). Savukart Vasenieku purva
virSu segums samazinajas pat Cetrkart (3. att.). Domajames,
ka Calluna vulgaris seguma izmainas péc tdens limena pa-
augstinasanas ir atkarigas no tdens limena augstuma pur-
va un ta svarstibam, kas viena gadijuma sekméja virsu vi-
talitati, bet otra — batiski samazinaja. Vieta, kur novérojama
izteikta virSu atmirSana, ddens limenis 2008. gada augusta
bija 0 lidz 10 cm virs augsnes virskartas, savukart paréjas
vietas 15 - 20 cm zem virskartas. Ugunsgréka ietekmétajas
vietas nedaudz samazinajas Polytrichum juniperinum un
kérpju segums, turpretim palielindjas makstainas spilves
Eriophorum vaginatum segums, bet purvainaja meza pa-
rauglaukuma Cenas tirell nedaudz samazinajas spidigas
stavaines Hylocomium splendens segums.

Lielakaja dala parauglaukumu, kas tika ierikoti grav-
jos, irievérojami palielinajies sfagnu segums, iznemot pa-
Sus lielakos un dzilakos gravjus (2. att.). Gravjos ieviesies
galvenokart garsmailes sfagns Sphagnum cuspidatum,
vietam — bezgredzena varnstorfija Warnstorfia exannulata
un maza puslene Utricularia minor. Gan Cenas tirela, gan
Vasenieku purva parauglaukumos un arpus tiem tika
konstatéts, ka 2008. gada Utricularia minor aiznem lielus
laukumus gravjos blakus aizsprostiem.
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2. att. Sphagnum cuspidatum seguma, %, izmainas dazos
Cenas tirela parauglaukumos. Fig. 2. Changes in Sphagnum
cuspidatum cover, %, in selected relevés on ditches in the Cena Mire.
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2008. gada vasara lielakaja dala Latvijas teritorijas
bija liels nokrisnu daudzums, ka rezultata ievérojami pa-
célas adens limenis visos pétitajos purvos un vairakos
parauglaukumos, kas bija ierikoti gravjos, samazinajas
sugu skaits, un piecos parauglaukumos vispar netika
konstatéta neviena suga. Visos trijos purvos tika no-
vérots neliels sfagnu seguma pieaugums. Vegetacijas
izmainas susinasanas ietekmétos vai augstajos purvos,
vai kadras laukos, kuros paaugstinats Gdens limenis
citviet pasaulé un Lielaja Kemeru tireli Latvija (Poulin
et al. 1999, Sliva & Pfadenauer 1999, Lanta et al. 2006)
ir lidzigas tam izmainam, kas novérotas Cenas tireli, Kla-
nu un Vasenieku purvos. Tas ir Eriophorum vaginatum un
sfagnu seguma palielinasanas, Calluna vulgaris nokal3a-
na, sfagnu ieviesanas aizdambétajos gravjos. Tacu ana-
logus publicétus datus Vasenieku purva un Cenas tireli
novérotajam Calluna vulgaris projektiva seguma pieau-
gumam neizdevas atrast.

Foto: M. Pakalne

Gluda sfagna Sphagnum teres ievieSanas liecina par pieaugoso
mitrumu augsné. Appearance of Sphagnum teres testifies
about the moisture increase in the soil.

Visticamak, ka Gdens limena augstums péc dambju
izveido3anas, nokrisnu daudzums un melioracijas ietek-
mes pakape katra vieta bija galvenie faktori, kas noteica,
cik atri un kada virziena notika vegetacijas izmainas gan
susinasanas ietekmétajas vietas, gan ka noriséja vegeta-
cijas attistiba gravjos. Kopuma nemot, sakotnéjas vege-
tacijas izmainas Cenas tireli, Klanu un Vasenieku purvos
liecina, ka purva vegetacija varétu ar laiku klat vairak
lidziga neskarta augsta purva vegetacijai.

Sesus ménesus péc koku un krimu izcirsanas un
niedru plausanas Vesetas palienes purva mérka sugu
(dzeltena akmenlauzite Saxifraga hirculus, purva sine-
vernicosus) skaits un segums parauglaukumos nebija
mainijies, iznemot Saxifraga hirculus, kura netika atras-
ta apsaimniekotaja parauglaukuma 2007. gada, tacu
atkal paradijas 2008. gada. Tas varétu bat izskaidrojams
ar sugai nelabvéligiem klimata apstakliem 2006. gada
vedetacijas perioda, respektivi izteikti zemu nokrisnu
daudzumu (http://www.lvgma.gov.lv) vai populacijas
fluktuacijam. 2007. gada apsaimniekotaja parauglauku-
ma samazinajas krimu un lakstaugu stava segums, bet
palielinajas siinu stava segums. Parastas purvpapardes
Thelypteris palustris, satuvinata grisla Carex appropi-
nquata un parastas niedres Phragmites australis segums,
domajams, samazinajies niedru plausanas rezultata, bet
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mean water level in August 2008 was 0 -20 cm in the
area with Calluna decline in comparison with that one in
Cena Mire reaching only 15cm — 20 cm below the surface.
Slight decrease of Polytrichum juniperinum and lichens
and increase of Eriophorum vaginatum and Rhynchospora
alba was observed in the restored area influenced by fire
in Cena Mire and slight decrease of Hylocomium splendens
was recorded in the bog woodland in Cena Mire.

O ©O ©O ©O ©O O o o o

1 2 3 4
Parauglaukuma numurs / Releve number

2005 M 2007 H 2008

3. att. Calluna vulgaris seguma izmainas, %, Vasenieku purva
atjaunotaja dala. Fig. 3. Changes in Calluna vulgaris cover, %, in
selected releves in the restored area in the Vasenieki Mire.

In majority of the relevés established in the ditches
the Sphagnum cover has increased up to five times (Fig.
2), except the large and deep ditches. Mainly Sphagnum
cuspidatum colonized the ditches and occasionally -
Utricularia minor and Warnstorfia exannulata. Prolific
growth of Utricularia minor was observed in many ditches
in the in sample plots of Cena and Vasenieki Mires and
outside them in 2008. After high precipitation during
the vegetation period in 2008 causing significant water
level rise in bogs, the number of species in part of the
permanent sample plots in the ditches has decreased
dramatically in Cena, Vasenieki and Klani Mires where

Foto: L. Salmina

not changed, except that of Saxifraga hirculus, which
was not found in the sample plot with management in
2007, but re-appeared in 2008 reaching its former cover
- 0.50 % in the whole sample plot and presence in the
same two relevés as in 2005. It can be explained by the
unfavorable climate conditions in the vegetation period
of 2006 (decreased precipitation (http://www.lvgma.
gov.lv)) or species population fluctuation, because
the species number has also decreased in the control
plot in 2007. The total cover of shrub and herbaceous
layer has decreased, but that of moss layer - increased
in the managed sample plot. The decreased cover of
Thelypteris palustris, Carex appropinquata and Phragmites
australis was associated with reed cutting and higher
Sphagnum teres and S. warnstorfii cover most likely
indicates increased moisture. The cover of Hamatocaulis
vernicosus increased significantly in 2008 in the
managed area compared to 2005. In 2008 the cover of

Skats uz V1 parauglaukumu Vasenieku purva 2007. gada augusta. Atmirusi
virsi aiznem 50% 10x10m parauglaukuma. View on the sample plotV1 in
the Vasenieki Mire in August 2007. Dead Calluna vulgaris covers 50% of the
10x10m sample plot.

no single species were present anymore. Slight increase
in Sphagnum cover was recorded in the restored areas
next to dam construction sites in all three raised bogs.
The recorded overall vegetation changes in terms of
increased Eriophorum vaginatum cover and die back of
Calluna vulgaris (Fig. 7), invasion of Sphagnum in ditches
are consistent with those observed in other countries
(Poulin et al. 1999, Sliva & Pfadenauer 1999, Lanta et al.
2006) and in Latvia in drainage influenced bogs and
restored peat fields, except the observation of increased
Calluna vulgaris cover.

Most likely, the height of the raised water level,
amount of precipitation and the degree of the drainage
impact were the main factors influencing the time,
direction and magnitude of the vegetation changes in
the first two years after the dam construction. To sum
up, the initial overall direction of vegetation changes
in the Cena, Vasenieki and Klani Mires is towards to the
successful restoration of natural raised bog vegetation.

Six month after the removal of trees and shrubs and
reed cutting in the Veseta Floodplain Mire the number
of target species (Saxifraga hirculus, Hammarbya
paludosa, Hamatocaulis vernicosus) and their cover has

Foto: L. Salmina

Skats uz V1 parauglaukumu Vasenieku purva 2008. gada augusta. Atmirusi
virSi aiznem 98% 10x10m parauglaukuma. View on the sample plot V1 in
the Vasenieki Mire in August 2008. Dead Calluna vulgaris covers 98% of the
10x10m sample plot.
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palielinats gluda sfagna Sphagnum teres un Varnstorfa
sfagna Sph. warnstorfii segums liecina par pieaugoso
mitrumu augtené. Salidzinot ar 2005. gadu, Hamatocau-
lis vernicosus segums ir batiski palielinajies apsaimnie-
kotaja parauglaukuma. Visos parauglaukumos tika no-
vérota jaunu sugu paradisanas un dazu sugu izzusana.
2007. gada no apsaimniekota parauglaukuma izzuda
piecas sugas, bet ieviesas cetras, savukart kontroles pa-
rauglaukuma ieviesas tris jaunas sugas, bet iznika viena.
Sugu mainiba tika novérota ari 2008. gada. Visas iena-
kosas sugas ir parejas purviem raksturigas augu sugas,
iznemot klinsu kauleni Rubus saxatilis un divlapu
Zagatinu Maianthemum bifolium.

ievieSas garsmailes sfagns Sphagnum cuspidatum. After building of dams on
the drainage ditches Sphagnum cuspidatum appears.

SeSus ménesus péc Pinus sylvestris koku un kramu
stava izcirS8anas krimu un lakstaugu stava kopéjais pro-
jektivais segums nedaudz samazinajas, bet stinu stava
nekadas izmainas netika konstatétas. Saja purva dala
mérka sugas bija Rusova dzeguzpirkstite Dactylorhiza
russowii, plankumaina dzeguzpirkstite Dactylorhiza ma-
culata un smarziga nakstvijole Platanthera bifolia. Smarzi-
gas naktsvijoles eksemplaru skaits palika nemainigs gan
apsaimniekotaja parauglaukuma, gan kontroles paraug-
laukuma 2007. un 2008. gada, un tas attiecas gan uz pa-
rauglaukumu kopuma, gan uz laukuminiem ta ieksiené.
D. maculata un D. russowii skaits samazinajas kontroles
parauglaukuma laukuminos, bet to skaits apsaimnieko-
taja parauglaukuma kopuma palika nemainigs. 2008.
gada apsaimniekotaja parauglaukuma tika atrasti divi
eksemplari lidz $im tur nekonstatéta orhideju suga - odu
gimnadénija Gymnadenia conopsea. Ari $aja parauglau-
kumu grupa tika konstatéta sugu mainiba, un 2007. gada
apsaimniekotaja parauglaukuma sesas sugas vairs netika
atrastas, bet novérota viena jauna augu suga, savukart no
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kontroles parauglaukuma izzuda piecas sugas un ieviesas
viena jauna suga. Lidzigi ka otra parauglaukumu pari, ari
Seit visas ienakosas sugas ir parejas purviem raksturigas,
iznemot Eiropas septinstariti Trientalis europaea. Tris gadu
novérojumi liecina, ka, neskatoties uz orhideju sugu skai-
ta mainibu mazajos laukuminos, Platanthera bifolia skaita
dinamika neatskiras apsaimniekotaja un neapsaimnie-
kotaja purva vieta, bet D. maculata atskiras (4., 5. att.) -
gan to kopéjais skaits parauglaukuma, gan sastopamiba
mazajos laukuminos ir stabils ar tendenci palielinaties
pretstata stavoklim neapsaimniekotaja parauglaukuma.
D. russowii auga tikai neapsaimniekotaja purva dala, un
to skaits ir samazinajies no deviniem eksemplariem 2005.
gada lidz pieciem 2008. gada.

Lidz3iné&jie rezultati liecina, ka koku un krimu izcirsa-
na un niedru plausana parejas purva sekmé mérka sugu
saglabasanos, uzturot piemérotus augtenes gaismas ap-
staklus. Tacu nav skaidrs, vai Sie pasakumi sekmé mérka
sugu populaciju vitalitates palielinasanos. Nemot véra to,
ka visas mérka sugas ir daudzgadigi augi ar sarezgitu dzi-
ves ciklu un vairosanas stratégiju, ir grati nodalit apsaim-
nieko3anas pasakumu ietekmi no citu faktoru ietekmes.
Pétijumi pierada, ka koku un kriimu izcir$ana un niedru
plausana sekmé dazu meza sugu, proti, Maianthemum
bifolium un Trientalis europaea ievie$sanos parejas purva
pirmajos divos gados péc pasakumu veik3anas. Vistica-
mak, $Is meza sugas tuvako gadu laika atkal izzudis. No-
vérojumi par $0 sugu ieviesanos péc koku un krimu izcir-
$anas ir ari grini (Salmina 2008) un citos meza augsanas
apstaklu tipos.

Objektiviem veikto apsaimniekosanas pasakumu ie-
tekmes izvértéjumiem nepiecieSsams iesaktos pétijumus
turpinat.
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Phragmites australis decreased in comparison with 2007
in the managed area. Five species disappeared from the
managed plot and four species were found for the first
time there in 2007. In the control plot three new species
were recorded and one species was not observed in
2007.The species turnover continued in 2008 when four

Eksemplaru skaits
Number of specimens

new vascular plant species appeared in the managed 5 — = -

plot and three moss species — in the control plot. All the

incomers are species characteristic to this mire type,

except Rubus saxatilis and Maianthemum bifolium. 2005 2007 2008
After six month of removal of Pinus sylvestris in Gads / Year

other sample plots the total shrub cover and herbaceous
cover has slightly decreased there, but no changes
in the moss cover were observed. The target species
were Dactylorhiza russowii, Dactylorhiza maculata, and
Platanthera bifolia. The number of Platanthera bifolia
did not change neither in the managed sample plot,
nor in the unmanaged sample plot in 2007 and 2008.
There was a decrease in Dactylorhiza maculata and D.
russowii in unmanaged sample plot, but the number of
these orchids did not change in the managed area. Two
specimens of orchid species were not recorded before
in the managed area namely Gymnadenia conopsea was

—&— Dactylorhiza maculata-UNM
—m— Dactylorhiza maculata-MAN

4, att. Dactylorhiza maculata dinamika apsaimniekotaja un neapsaimnie-
kotaja 10x10m parauglaukuma. Saisinajumi: MAN - apsaimniekota platiba;
UNMAN - nepasaimniekota platiba. Fig. 4. The dynamics of Dactylorhiza
maculata in managed and unmanaged transitional mire in 10x10 m sample
plot. Abbreviations: MAN-managed area; UNM - unmanaged area.
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Eksemplaru skaits
Number of specimens

recorded in 2008. Six species were not found in 2007 12

and one new species was observed in the managed 6

sample plot. In the control plot five species were not 4 ¢ ¢ ¢

found and one new species was detected. All the new 5

species are characteristic for transition mires, except 0

Trientalis europea. The three year observations showed 2005 2007 2008
Gads / Year

that despite the turnover of the studied orchid species
within 1Tm? relevés, the overall population size dynamics
is similar between the managed and unmanaged mire
area for Platanthera bifolia, but different for Dactylorhiza
maculata (Fig. 4, 5) showing more stable population
status in the managed area than in the unmanaged.

—&— Platanthera bifolia-UNM
—m— Platanthera bifolia-MAN

5. att. Platanthera bifolia dinamika apsaimniekotaja un neapsaimniekotaja
10x10 m parauglaukuma. Saisinajumi: MAN - apsaimniekota platiba;
UNMAN - nepasaimniekota platiba. Fig. 5. The dynamics of Platanthera
bifolia in managed and unmanaged transitional mire in 10x10 m sample plot.

Dactylorhiza russowi is present only in the unmanaged
sample plot and showed a decline from nine specimens
in 2005 to five in 2008.

To sum up, it can be concluded that tree and shrub
removal and reed cutting in transition mire favoured the
maintenance of the target species in terms of keeping
suitable habitat conditions. Whether these activities
favour the population vitality of these species in a long
term, is not clear. Due to the fact thatall target species are
perennials with complicated life cycle and reproduction
strategy, it is difficult to distinguish between the effect
of management and that of other factors. This study
proved that tree and shrub cutting and reed cuttingin a
transition mire favours establishment of forest species,
such as Maianthemum bifolium and Trientalis europea in
the first two years — a result consistent with studies in
other forest types in Latvia were selective cutting has
been done (Salmina 2008).

This study reflects only initial vegetation changes
that may differ from the long-term ones and to
objectively test the effect of the performed mire
management activities studies are to be continued.

Abbreviations: MAN - managed area; UNM - unmanaged area.
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Laipu un skatu tornu bavnieciba purva

Juris Nusbaums Latvijas Dabas fonds / e-pasts: juris.nusbaums@ldf.lv

Purva laipa Vasenieku purva dabas lieguma “Stiklu purvi”.
Vasenieki Mire in Stikli Mires Nature Reserve.

Latvija pédéjos gados ir izveidotas daudzas taris-
ma takas, kas lauj labak iepazit dabas vértibas un sau-
dzét tas. Lielu interesi iedzivotaji izrada par takam, kas
ierikotas purva, jo parasti cilvéki no tiem izvairas — purvi
ir staigni un grati caurejami, tajos var apmaldities, un
par tiem ir daudz aizspriedumu un negativu mitu.

Délu laipas paver iespéjas ikvienam apskatit pur-
vu, ejot pa cietu virsmu, lidz ar to laipas var apmeklét
ari bérni un vecaki cilvéki, tas aprikotas ar informacijas
stendiem un atpatas vietam. Ja pie laipas uzbivé vél
novérosanas torni, tad purvu var apskatit plasa apkart-
né, ipasi tas nepiecieSams, ja purvs apaudzis.

Purvu LIFE projekta laipas un torni tika bavéti, bals-
toties uz daudzu purva laipu un tornu apsekosanu un
analizi Latvija, Igaunija, Lietuva, Somija un Irija. Galve-
nie nosacijumi laipu bavei - lai ta batu optimali plata,
stabila, ar péc iespéjas ilgaku ekspluatacijas laiku. Skatu
torni parsvara tiek bavéti uz mineralgrunts, pielietojot
transportlidzeklus un celamkranus, bet purva tie nav iz-
mantojami, torni jabuvé uz kadras, tadé| projekta laika
tika rapigi analizéti nedaudzie uz kidras bavétie torni.

N “

Nature trail in

Vietas un marsruta izvéele

Ja taka tiek bavéta ipasi aizsargajama dabas teritori-
ja, tad tair japaredz jau dabas aizsardzibas plana izstrades
laika, ieklaujot teritorijas apsaimnieko3anas pasakumos,
bez tam jabut zemes ipasnieka rakstiskai piekrisanai.

ledzivotaju interese par taku liela méra atkariga no
ripigas marsruta izvéles purva. Péc laipas bavniecibas
principialas saskanosanas ar zemes apsaimniekotaju
un citam ieinteresétam pusém, dazadu plana materialu
analizes, projekta darbinieki piedavaja vairakus laipas
marsruta variantus un tos aptuveni nosprauda daba.
Galigo marsdrutu komisija izvéléjas daba, to attiecigi
markéjot, tomér galvenokart bija janem véra ornitologa
ieteikumi, lai péc iespéjas mazak tiktu traucéti viena no
galvenajam purva vértibam - putni.
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Torna bivniecibai jaizvélas augsta vieta, no kuras
ir labaka redzamiba uz purvu. Ja purva mala nav tadu
vietu (kapu) vai purva mineralgrunts salinu, tad tornim
jaizvélas purva klajaka un stabilaka vieta, kas ir péc ie-
spéjas tuvak purva malai.

Cenas tirela purva laipas sakuma posms virzits gar
kddras ieguves lauku malu, kur uzskatami var redzét gan
neskartu purvu, gan purva dalu, kas jau daléji nostrada-
ta un nosédusies vidéji par 2 metriem. Talak laipa virzi-
ta uz Skaista ezeru, pie kura ierikots atpatas laukums.
Laipas talakaja punkta (pie | pasaules kara laika armijas
apgades vajadzibam par purvu ierikota cela) uzbaveéts
novérosanas tornis.

Cenas tirela takas galvenie parametri — marsruta
kopgarums lidz koplieto3anas celam 6,3 km, taja skaita
pa laipam 4,6 km, laipas materials — priede, laipas pla-
tums 0,6 m, délu biezums 5 cm, paliktnu diametrs 20- 30
cm, paliktnu attalums 1,5 m, 8 izmainas vietas, 2 atpatas
laukumi. Laipa veidota cilpas veida, lai netiktu traucéta
apmeklétaju kustiba un lai atpakalcela nebdtu jaméro
jau vienreiz redzétais marsruts. Laipas posms atpakalce-
|a no torna uz purva malu papildus veidots sadarbiba ar
projekta partneri — SIA “Rigas mezi”.

Vasenieku purva, kur kidras ieguve nav veikta,
bet uzsakta kadras ieguves lauku sagatavo3ana, lidzigi
iepriekséjai laipai tas sakuma posma izmantots kadras
ieguvei uzblvéts pievedcel$ un gravju atbértnes. Talak
laipa virzita pa akacainu rajonu lidz novérosanas tornim,
no kura parredzams viss purvs. No torna laipa talak iet
gar purva strautina malu, kas pakapeniski pariet grava
un kur ir liels daudzums bebru aizsprostu, un apmeklé-
taji var iepazities ar tadu biotopu ka bebraine.

Laipas galvenie parametri Vasenieku purva — mars-
ruta kopgarums 3,6 km, laipu kopgarums 1,3 km, pla-
tums 0,6 m, 4 izmainas vietas, 3 atpatas laukumi. Lidzigi
ka Cenas tireli, ari Vasenieku purva marsruts ir cilpveida
ar nelielu atzaru uz bebraines apskates vietu. Projekta
purva laipu izblves gaita un jau nelielais ekspluatacijas
laiks lauj izdarit sekojosus secinajumus, kurus lietderigi
ievérot, veidojot laipas purva.

Lai laipa bitu interesanta un ari ekonomiski izde-
viga, jaizskata daudzi iespéjamie varianti, vadoties no
sadiem kritérijiem:

e péciespéjas tuvaka piebrauksanas iespéja ar sa-
biedrisko transportu pie laipas sakuma pa celu,
kura konstrukcija lauj parvietoties jebkura gada-
laika;

e iespéja novietot autotransportu stavvieta;

e iespéjamiisakais takas garums lidz purva laipam,
izvéloties péc iespéjas interesantaku posmu -
gar gravjiem, kadras ieguves vietam u.c.

e laipa virzama gar torna buvniecibai paredzéto
vietu;

e laipas marsruts purva veidojams lokveida, lai ne-
batu pretéja kustiba; $im nolikam vélams izvei-
dot norades gar laipu;
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Building of a nature trail and watching tower in a mire

Juris Nusbaums Latvijas Dabas fonds / e-mail: juris.nusbaums@ldf.lv

During the last years in Latvia a number of nature
trails have been established that allow to get acquainted
with the nature values and protect them.There is a great
visitor interest about the nature trails that have been
established in the mires, as people try to avoid mires as
it is difficult to walk there, one may get lost there and
there are lots of negative tails about them.

Boardwalk gives a possibility to everyone to see
the mires, walking along solid surface. Therefore, also
children and older people can visit such nature trails.
The trails are equipped with information boards and
resting-areas. If also a watching tower is built in the mire,
then there is a wide overview over the mire, especially if
there are trees in the mire.

In the LIFE project the boardwalks and watching
towers were built, based on the experience obtained
during the study tours in Latvia and other countries
- Estonia, Lithuania, Finland and Ireland. The main
conditions for building the boardwalk are as follows: it
must be enough wide, stable and with as long as possible
exploitation time. Watching towers are mainly built on
the mineral ground, using transport mechanisms and
puffers, but in the mire they are not applicable, watching
towers have to be built on peat. Therefore, the few towers
build on peat were carefully analysed.

Site selection and route

If the nature trail is built in the especially protected
nature area, it must foreseen already when elaborating
the management plan, including it in as a management
action. In addition, there should be a written approval
of the land owner.

Interest about the nature trail greatly depends on the
careful selection of the route in the mire. After principal
agreement with the land owner and other interested
sides, analysis of various plans, the project staff suggested
number variants of the nature trails and roughly marked
them in nature. The final decision was taken by the experts
in nature, marking it. The opinion of an ornithologist was
taken into account - to choose the route that disturbs least
one of the main mire values - bird species. For building of
dams a higher place has to be chosen from which thereis a
wide overview to the mire. If there is not such place on the
mire margin (dune) or a mineral island in the mire, then the
most open place must be chosen for the tower that is most
close to the mire margin.

The nature trail in Cena Mire Nature Reserve first
leads along the margin of the peat extraction field
where it is possible to observe an intact raised bog, as
well as peat extraction site and where the mire surface
has sunk for about 2 m. Further the nature trail leads to
Skaists Lake where a resting-place was established. In
the more distant part of the nature trail (near the road
established for the army needs during the First World
War), a watching tower was set up.

The main parameters of Cena Mire nature trail are
as follows - the total length up to the road is 6.3 km,
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that includes 4.6 km of boardwalk, material - pine
wood, width of the boardwalk — 0.6 m, plank thickness
is 5 cm, bolster diameter 20 - 30 cm, distance between
bolsters 1.5 m, 8 places to exchange, 2 resting areas.
The boardwalk is circle-shaped not to disturb the visitor
flow and to have another route on the way back. The
nature trail on the way back from the tower was built by
the project partner — Riga Forests.

In Vasenieki Mire, where peat extraction was not
carried out, but only fields prepared for peat extraction
were, similarly as in the case of the first nature trail there
is a road at the start of the trail. The nature trail here leads
to the area with the raised bog pools up to the watching
tower where the whole mire can be observed. From the
tower the nature trail leads along a stream, gradually
passes into a ravine where a large number of beaver
dams can be observed.

The main parameters of the trail in Vasenieki Mire
are as follows: the total area of the nature trail is 3.6 km,
boardwalk 1.3 km, width 0.6 m, 4 exchange places, and
3 resting areas. Similarly, like in Cena Mire, the nature
trail is circle-shaped.

The experience gained during the building of
boardwalks and watching towers and already the
exploitation time, allows drawing conclusions that can
be applied when building such trails.

To have an interesting nature trail that is also
economically profitable, a number of variants have to
be considered, following such criteria:

e Public transport should be as much as close to
the start of the nature trail; its construction should
allow to walk in all the seasons;

e There should be a parking-place for the cars;

e The nature trail should start as close as possible
to the boardwalk, having an interesting walk, for
example, near the ditches, peat extraction areas, etc;
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Purva laipa un atputas vieta ar izzinas stendu dabas lieguma “Cenas tirelis".

Nature trail and a resting-place with information board in Cena Mire Nature
Reserve.
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taka purva ir apmeklétajiem interesanta, ja to vir-
za gar akaciem, ta javeido péc iespéjas likumaina,
pa atklataku purva dalu, izvairoties no gariem un
taisniem laipu posmiem;

laipam ik péc 0,3 km vélams veidot izmainas - at-
puatas vietas ar solinu;

atpatas laukumi veidojami marsruta sakuma un
pie interesantam vietam purva — klajas akacainas
vietas, purva ezeri, raksturigas augu apskates vie-
tas u.c;

purva laipas vélams bavét vismaz 60 cm platas
no apzagétiem déliem, to biezumam un platu-
mam janodrosina laipu stabilitate (projekta bie-
zums 5 cm, platums 20 cm), starp déliem vélams
atstat 1 cm atstarpi, lai tie ventilétos;

paliktnu diametram jabat péc iespéjas lielakam
20 - 30 cm, lai déli atrastos virs purva virsas un
ventilétos;

lai laipa ilgak kalpotu, déli apstradajami pret tra-
désanu, vélams stacionari.

b

Materiala ievesana laipas bavniecibai ar specialu divric¢u palidzibu. The
material for the nature trail is brought into the mire with the help of a
specialised two-wheel carriage.

Vietas izpétes un projektésanas darbi

Projekta laipas tika izbuvétas 2 purvos — Cenas tireli
un Vasenieku purva.

Péc laipas marsruta apstiprinasanas tika uzsakta tas
izpétes un projektésanas darbi atbilstosi bavniecibas un
citiem normativajiem aktiem. Izpétes un projektésanas
darbus veica viena un ta pati firma.

Izpétes darbu rezultata tika sastadits takas bavnieci-
bas plans, kas nodrosinaja tas projektésanas darbus; tika
veikti niveléSanas darbi, grunts izpétes darbi, raksturo-
tas mezaudzes, Udenstecu vai ezeru tuvuma pieniveléti
adens limeni, noskaidrots marsruts, pa kuru var pievest
péc iespéjas tuvak materialus. Torna bavvieta tika noteikti
kldras slana dzilums un novértéta purva virsas nestspéja.
Ta ka Cenas tireli laipa gaja tuvu ezeram, tika novértéta
iespéjama udens limena cel$anas pavasara plidu laika.
Vasenieku purva bija jarékinas ar aizsprostu bavniecibas
rezultata uzstadinatajiem limeniem. Projektésanas pro-
cesa aprékinaja veicamos darbu apjomus, nepiecieSamos
materialus, aprakstija darbu organizaciju.

Tornisir atbildiga bave, ta projektésanu veica licencéta
firma, sevisku véribu pievérsot torna pamatnei. Ta ka purva
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nevaréja izveidot pamatu, kas balstas uz mineralgrunts, tad
torni balstija uz purva virsas novietota balku klaja.

Bavniecibas darbi

Laipas kvalitate liela méra ir atkariga no izvélétas
blvorganizacijas un tas pielietotas bavniecibas teh-
nologijas. Projekta blvniecibas darbus veica uznéméjs
(J.Seglin3), kas materialu piegadi veica ar divriciem pa
izbGvétu laipas posmu, lidz ar to purva virsa palika ne-
sabojata; $ads tehnologijas veids prasija lielu fizisku pie-
pali, tacu dabai bija visdraudzigakais. V&l sarezgitak bija
tornim ar divriciem nogadat 1,8 km attaluma balkus,
kuru garums sasniedza 8 m. Tapat bija nepiecieSama lie-
la izdoma un fizisks spéks, lai saliktu torna konstrukcijas
bez celamkrana palidzibas.

Torna augstums 10,4 m, pamata laukuma izmérs
6,2 x 6,2 m, pirma platforma 3,4 m augstuma, otra plat-
forma 5,8 m augstuma.

Laipu kvalitati liela méra noteica tas, ka déli bija ap-
zagéti, ar vienadiem izmériem, rapigi sagatavotas délu
savienojuma vietas — paliktnu virsa nozagéta.

Ekspluatacija

Péc laipas un torna izbGves $is blves tika nodotas
apsaimniekosanai zemes ipasniekiem, kuriem jaseko
laipu un torna konstrukciju drosibai, nepiecieSsamibas
gadijuma veicot to remontdarbus, jaripéjas par atpatas
vietu un laipu trases tiribu. Ka paradija pirmais eksplua-
tacijas gads, zemakas un staignakas vietas pladu laika
nedaudz parplada, kadé| apsaimniekotajiem rekomen-
déjam laipu paliktnus pacelt augstak, lai déli ventilétos.

Torna ekspluatacijas laika, ja tas bavéts no koka, ja-
seko ta pamata novietoto balku stavoklim, kas visvairak
paklauti tridésanai, nepiecieSsamibas gadijuma tos no-
mainot, ka ari japarbauda skatu laukuma grida un koka
kapnu konstrukcijas.

Ja laipu stavoklis péc lielaka ekspluatacijas laika
visa tas garuma kldst nelietojams, ta ir pilnigi jaatjauno
vai ekspluatacija japartrauc.

!
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Skatu tornis purva bivéts bez smagas tehnikas palidzibas -
darbs prasa daudz zinasanu, izdomas un spéka. The watching
tower is build without the use of heavy machinery; for that
knowledge, imagination and strength was needed.
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e The boardwalk should pass the watching tower;

e The boardwalk should be circle-shaped, to avoid
opposite movement; for this purpose information
signs should be set up along the nature trail;

e The boardwalk is interesting if it leads along the
raised bog pools; it should be winding, avoiding
long straight sections;

e After 0.3 km resting areas with a bench are
advisable;

e Resting area should be at the start of the nature
trail and near the most interesting places, like raised
bog pools, mire lakes, important places to see, etc,;

e [tissuggested to build the nature trail at least 60 cm
wide from polled deals; their thickness and width
should ensure the stability of the boardwalk (in the
project 5 ¢, thick, 29 cm wide), between the deals it
is advised to have 1 cm space for ventilation;

e The diameter of bolsters should be as large as
possible between 20 — 30 cm, so that the deals
are located above the mire surface and could be
ventilated;

e  For the nature trail to keep longer, the deals should
be processed against decay.

Choosing the place and designing

In the project two nature trails were built - in Cena
Mire and Vasenieki Mire Nature Reserves.

After choosing the route of the nature trail
designing work was started according to the building
legislation of Latvia. The inspection of the trail and
designing was carried out by the same company.

As a result of inspection, the plan of the nature trail
was elaborated that allowed its designing work. Along
the route levelling, ground studies were made, forest
stands were characterised; water level was levelled near
the lakes and water courses, the route was found along
which is most easy to carry in the material.

In the place where it was planned to build a tower, peat
depth and mire surface carrying capacity was determined.
As the boardwalk in Cena Mire passes close to Skaists Lake,
the possibility of water raise during in spring floods was
evaluated. In Vasenieki Mire it was necessary to take into
consideration that the water will raise due to building of
dames. In the designing process the amount of the planned
work was calculated, as well as the needed materials,
organisation of work was described.

There is a great responsibility in building a watching
tower. It was carried out by a company that has licence,
especial attention was paid to the basis of the tower. As
it was not possible to make a basement in the mire that is
based on sand, then the tower was bases on a row of logs.

Building work

The quality of the nature trail greatly depends on
the chosen building company and applied building
technologies. In the project the building was carried out by
contractor (J.Seglins), who brought the material into the mire
using the two-wheel carriage along the already built nature
trail. In such a way the mire surface stayed undamaged. For
such a technology great physical strength was needed but

_Foto: M. Pakalne

for nature it is very good. More complicated it was to bring
wood for the tower for a distance 1.8 km whose length was
8 m. In addition, there was needed great imagination and
physical strength to put together the tower constructions
without a hoisting engine.

The height of the towers is 10.4m, the basement is
6.2x 6.2 m; the first platform is located at the height of
3.4 m, but the second - 5.8.m.

The quality of the nature trail is determined by the
fact that the deals are polled, of the same size, the walls of
the deals are well-prepared and the bolster surface sawn.

Exploitation

After building of nature trails and towers these
constructions were handed over for the management
to the land owners who should care about the safety
of the trails and towers. In case of need repair has to be
carried out. It is necessary also to care about the tidiness
of the resting areas and the boardwalk. As shows the
first exploitation year, the lowest areas were flooded.
Therefore, the owner is recommended to raise the
bolsters for ventilation purpose.

During the tower exploitation, if it is built from wood,
it is necessary to follow the status of the basement logs
that are most subjected to decay. In case of need they
should be changed, as well as the floor of the watching
platform and the wooden stairs should be checked.

If the status of the boardwalk after longer time
does not allow to use it in is not all its length, it should
be completely renewed or the exploitation stopped.

Skatu tornis Vasenieku purva. Watching tower in Vasenieki Mire.
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PIELIKUMI / ANNEXES

Apziméjumi / Legend

LSG - Latvijas Sarkana gramata / Red Data Book of Latvia (1-4 kategorija/1-4 category)

1AS - Ipa3i aizsargajama suga saskana ar MK noteikumiem Nr. 396 (14.11.2000.) / Especially protected species - Regulations No. 396 (14.11.2000.) issued by the
Cabinet of Ministers of Latvia (1. vai 2. pielikums/ Annex 1 or 2)

ML - Ipasi aizsargajama suga, kurai veidojams mikroliegums saskana ar MK noteikumiem Nr. 45 (30.01.2001.) / Especially protected species - Regulations No. 45
(30.01.2001.) issued by the Cabinet of Ministers of Latvia

ES - Eiropas Padomes direktivas “Par dabigo biotopu, savvalas augu un dzivnieku sugu aizsardzibu (Biotopu direktiva) no 1992. g. 21. maija / Council Directive 92/43/
eec of 21 May 1992 on the conservation of natural habitats and wild fauna and flora (direktivas pielikuma Nr./ number of Annex) vai / or Putnu direktivas | pielikuma
putnu suga/Birds Directive Annex | bird species

BSG - Baltijas regiona Sarkana gramata/ Red Data Book of the Baltic Region

DMB - Dabiskie mezu biotopi / Natural forest habitats

BSS - Dabisko meza biotopu specialistu suga/Natural forest habitat specialist species

IS — Dabisko meza biotopu indikatorsuga/Natural forest habitat indicator species

Cenas tirelis / Cena Mire

1. pielik. Cepurisu sénes dabas lieguma “Cenas tirelis”. Annex 1. Agaricoid fungi in Cena Mire Nature Reserve.

Mr — mikorizas séne/ mycorrhizal Hu - humusa saprotrofs / soil saprotroph Br - briotrofs / briotroph Co - koprotrofs / coprotroph
Ks - ksilotrofs/ ksilotroph St — nobiru saprotrofs / litter saprotroph Mm - mikotrofs / micotroph
Nr. |Sugas latiniskais nosaukums/ Sugas latviskais nosaukums/ Trofiska grupa/ | Sastopamiba dabas lieguma/
Species scientific name Species in Latvian Trophic group Distribution in the territory

1. Amanita citrina bald musmire Mr loti bieZi/very common
2. Amanita fulva dzeltenbrina makstséne Mr loti biezi/very common
3. Amanita muscaria sarkana musmire Mr loti biezi/very common.
4. Amanita porphyria violetbrina musmire Mr loti bieZi/very common
5. Amanita rubescens sarksto$a musmire Mr loti biezi/very common
6. Amanita vaginata peléka makstséne Mr loti biezi/very common
7. Armillaria mellea parasta celmene Ks, P loti bieZi/very common
8. Bolbitius titubans zaldzeltena méslene Hu, Co biezi/common

9. Clitocybe clavipes biezkata piltuvene St loti biezi/very common
10. | Clitocybe gibba parasta piltuvene St bieZi/common

11. | Clitocybe odora anisa piltuvene St loti biezi/very common
12. | Collybia cookei Kuka vérdinséne Mm reti/rare

13. | Collybia cirrhata Skropstaina vérdinséne Mm loti bieZi/very common
14. | Collybia dryophila nobiru vérdinséne St loti biezi/very common
15. | Collybia peronata zabakota vérdinséne St loti bieZi/very common
16 | Collybia succinea dzintara vérdinséne St loti reti/very rare

17. | Coprinus comatus porcelana tintene Hu loti biezi/very common
18. | Cortinarius alboviolaceus baltvioleta timeklene Mr biezi/common

19. | Cortinarius armillatus sarkanjoslu timeklene Mr loti bieZi/very common
20. | Cortinarius brunneus brana timeklene Mr biezi/common
21. | Cortinarius glandicolor melnbrina timeklene Mr reti/rare
22. | Cortinarius hemitrichus parslu timeklene Mr biezi/common
23. | Cortinarius huronensis purvu timeklene, adgalve Mr biezi/common
24. | Cortinarius rigidus stingra timeklene Mr bieZi/common
25. | Crepidotus applanatus plakana sédene Ks loti bieZi/very common
26. | Crepidotus mollis miksta sédene Ks loti biezi/very common
27. | Entoloma elodes mitraju sartlapite St reti/rare
28. | Entoloma rhodocylix alkSnu sartlapite Hu loti bieZi/very common
29. | Entoloma sericatum stinekla sartlapite Hu, Br reti/rare
30. | Entoloma sphagnorum sfagnu sartlapite Br loti reti/very rare
31. | Flammulaster gracilis slaida liesmenite Ks loti reti/very rare
32. | Galerina gibbosa kupraina kiverene Br loti reti/very rare
33. | Galerina paludosa purva kiverene Br loti bieZi/very common
34. | Galerina sphagnorum sfagnu kiverene Br bieZi/common
35. | Galerina tibiicystis galvaina kiverene Br reti/rare
36. | Gerronema postii Posta geronéma Br, St bieZi/common
37. | Hebeloma crustuliniforme parasta barkstmale Mr loti bieZi/very common
38. | Hebeloma helodes purva barkstmale Mr loti reti/very rare
39. | Hebeloma longicaudum garkata barkstmale Mr reti/rare
40. | Hebeloma mesophaeum branvidus barkstmale Mr loti bieZi/very common
41. | Hypholoma elongatum garkata sérséne Br bieZi/common
42. | Hypholoma ericaceoides ériku sérséne Hu reti/rare
43. | Hypholoma fasciculare rugta sérséne Ks loti bieZi/very common
44. | Hypholoma myosotis purvu sérséne St loti reti/very rare

45 Inocybe grammata paugursporu Skiedrgalvite St bieZi/common
46. | Inocybe lanuginosa tums3zvinu Skiedrgalvite St bieZi/common
47. | Kuehneromyces mutabilis mainiga pacelmene Ks loti biezi/very common
48. | Laccaria laccata sarta bérzlapene Hu, Mr, loti bieZi/very common
49. | Lactarius camphoratus kampara pienaine Mr biezi/common
50. | Lactarius helvus sarkandzeltaine Mr loti biezi/very common
51. | Lactarius necator clcene Mr loti bieZi/very common
52. | Lactarius mammosus cigorinu pienaine Mr bieZi/common
53. | Lactarius musteus sila pienaine Mr reti/rare
54. | Lactarius rufus alksnene Mr loti bieZi/very common
55. | Lactarius scoticus Skotijas pienaine Mr reti/rare
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Nr. | Sugas latiniskais nosaukums/ Sugas latviskais nosaukums/ Species |  Trofiska grupa/ [ Sastopamiba dabas lieguma/
*__ [ Species scientific name in Latvian Trop

56. | Lactarius theiogalus purva pienaine Mr loti bieZi/very common

57. | Lactarius torminosus parastais vilnitis Mr loti biezi/very common

58. | Lactarius trivialis parasta pienaine Mr loti bieZi/very common

59. | Leccinum niveum purva bérzubeka Mr biezi/common

60. | Leccinum oxydabile sarkstosa bérzubeka Mr reti/rare

61. | Leccinum percandidum balta apsubeka Mr reti/rare

62. | Leccinum variicolor raiba bérzubeka Mr bieZi/common

63. | Leccinum scabrum parasta bérzubeka Mr loti biezi/very common

64. | Megacollybia platyphylla platlapinu dalderséne Ks, St loti bieZi/very common

65. | Mycena metata bransarta séntina St loti bieZi/very common

66. | Mycena vitilis pelékbrina séntina St, Ks loti biezi/very common

67. | Naucoria scolecina tumsbriana riekstenite St, Hu loti bieZi/very common

68. | Omphalina sphagnicola sfagnu iedobite Br loti bieZi/very common

69. | Omphalina umbellifera silaju iedobite St, Ks bieZi/common

70. | Paxillus involutus kaila mietene Mr loti bieZi/very common

71. | Psathyrella candoleana Kandola spigulite Hu, St, Ks loti bieZi/very common

72. | Rickinella fibula spradzes rikinella St loti biezi/very common

73. | Rozites caperata cirtaina ¢iganene Mr loti bieZi/very common

74. | Russula claroflava dzeltena bérzlape Mr loti bieZi/very common

75. | Russula elaeodes olivbriina bérzlape Mr bieZi/common

76. | Russula emetica siva bérzlape Mr bieZi/common

77. | Russula nitida spoza bérzlape Mr biezi/common

78. | Russula paludosa purva bérzlape Mr biezi/common

79. | Russula velenovskyi Velenovska bérzlape Mr bieZi/common

80. | Strobilurus tenacellus priezu Ciekurséne St |oti bieZi/very common

81. | Suillus bovinus govju sviestbeka Mr loti biezi/very common

82. | Suillus flavidus purva sviestbeka Mr reti/rare

83. | Suillus variegatus priezu sviestbeka Mr |oti bieZi/very common

84. | Tephrocybe palustre purva peléklape Br biezi/common

85. | Tephrocybe rancida saknkata peléklape St reti/rare

86. | Tricholoma vaccinum govju pukaine Mr bieZi/common

87. | Tubaria furfuracea klijaina turzene Ks, St loti biezi/very common

88. | Xeromphalia cornui raga sausdobite St bieZi/common

2. pielik. Cenas tirela lakstaugu-kriimu stava bezmugurkaulnieku fauna. Parauga lielums - 100 vézieni ar entomologisko tiklinu,
ievakts 16.06.2005. Annex 2. Invertebrate fauna of grass-dwarf shrub layer in Cena Mire. Sample size - 100 strokes of

entomological net, collected 16.06.2005.
= . . Biotops/Habitat
B D Zemais purvs/Fen Augstais purvs/Raised bog
Araneae ind. 20 17
Coleoptera Chrysomelidae 15
Curculionidae 12 1
Melyridae 1
Scirtidae 2
Diptera Brachycera ind. 10
Ceratopogonidae 60
Chironomidae 85
Chloropidae 12
Dolichopodidae 2
Empididae 2 4
Ephedridae 135 1
Limoniidae 11 5
Muscidae 14 3
Sepsidae 5
Syrphidae 101
Hemiptera Lygaeidae 10
Cicadodea 3 2
Hymenoptera Chalcidoidea 17
Formicidae 4
Ichneumonidae 17
Tenthredinidae 3
Odonata Coenagrionidae 1
Trichoptera ind. 2
Kopa 537 40
3. pielik. Dabas lieguma “Cenas tirelis” konstatétas retas un aizsargajamas kukainu sugas.
Annex 3. Rare and protected insect species recorded in Cena Mire Nature Reserve.
Nr Sugas latiniskais nosaukums/ Sugas latviskais nosaukums/ LSG iAs MIK ES Sastopamiba dabas lieguma/
* | Species scientific name Species in Latvian Distribution in the territory
1. Anax imperator karaliska dizspare 3 1 loti reti / very rare
2. Leucorrhinia albifrons raibgalvas purvuspare 1 v saméra biezi/ rather common
3. Leucorrhinia pectoralis spilgta purvuspare 1 I, IV_|reti/rare
4. Carabus nitens spoza skrejvabole 2 1 reti / rare
5. Biston lapponaria zilenu vérpéjsprizmetis 3 reti / rare
6. Eudia pavonia pelékais pavacis 4 biezi / common
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4, pielik. Cenas tirela augsta purva virsaugsnes bezmugurkaulnieku fauna. Augsnes lamatu ekspozicijas periods 21.05.-18.06.2005.
Annex 4. Epigeic invertebrate fauna of raised bog in Cena Mire. Exposition period of pitfall traps — 21.05-18.06.2005.

Karta/Order | Dzimta/Family Suga/Species Skaits Karta/Order | Dzimta/Family Suga/Species Skaits
Aranea Fam. ind. Gen. spp. ind. 1049 Cyphon variabilis 1
Blattoptera Ectobiidae Ectobius sylvestris 1 Scydmaenidae Euconnus sp. 1
Coleoptera Anaspidae Anaspis brunneus 2 Staphylinidae Acidota crenata 1

Byrrhidae Marynchus aenaeus 1 Aleocharinae sp. 3
Cantharidae Cantharis quadripunctata | 9 Drusilla canaliculata 63
Carabidae Agonum ericeti 191 Ischnosoma splendidus 7
Agonum sexpunctatum 1 Mycetoporus sp. 1
Clivina fossor 2 Ocypus fuscatus 13
Cychrus caraboides 1 Phylonthus nigrita 2
Metabletus truncatellus 1 Stenus calvicornis 1
Poecilus cupreus 1 Tachiporus hypnorum 3
Pterostichus diligens 77 Xantholinus linearis 2
Pterostichus rhaeticus 12 Zyras collaris 1
Chrysomelidae Altica oleracea 18 Gen.sp. 1 3
Aphthona lutescens 1 Gen. sp. 2 1
Lochmaea suturalis 3 Gen. sp. 3 1
Gen. sp. ind. 1 Gen. sp. 4 2
Coccinellidae Chilocorus bipustulatus 1 Hemiptera Hebridae Hebrus rufipes 2
Hyperaspis reppensis 2 Pentatomidae Jalla dumosa 1
Curculionidae Ceutorrhynchus sp. 1 Tingitidae Acalypta nigrina 2
Dytiscidae Gen. sp. ind. 3 Cicadellidae Delphacodes capnodus 37
Elateridae Actenicerus sjaelandicus 7 Ulopa reticulata 9
Agriotes lineatus 1 Gen. spp. ind. 7
Agriotes obscurus 2 Hymenoptera | Formicidae Formica gagatoides 14
Sericus brunneus 1 F. sanguinea 39
Fam. ind. Gen. sp. ind. 1 Lasius niger 418
Lampyridae Lampyris noctiluca 1 Leptothorax acervorum 8
Phosphaenus hemipterus 2 Myrmica ruginodis 58
Pselaphidae Pselaphus heisei 2 M. scabrinodis 221
Scirtidae Cyphon variabilis 2 Opiliones Phalangiidae Rilaena triangularis 1
Cyphon sp. 1 Kopa 2321

5. pielik. Dabas lieguma “Cenas purvs ” konstatétas* Latvijas
un Eiropas ipasi aizsargajamas putnu sugas. Annex 5. Especially
protected bird species of Latvia and Europe in Cena Mire Nature Reserve

* vértéjuma ietilpst ari tie pari/ipatni, kas DL ielido baroties,

bet ligzdo netalu arpusé apméram 0,5-1 km robezas / in the
evaluation are included also those individuals that only feed but
nest outside the nature reserve, in the vicinity of 0,5-1 km

Aquila Pirmo reizi virs purva novérots 1939.g. (Brandt, 1941). 2002. un 2003. gada novérots Cenas
1. omarina Mazais érglis 301 |+ purva apkartné Marupes laukos un dabas lieguma ZA mala. / For the first time seen in 1939
p (Brandt, 1941).1n 2002 and 2003 was observed in the vicinity of Cena Mire.
5 Caprimulgus V. . Apdzivo purva periferijas dalas sausakas vietas, purva —-meza robezzonu. / Lives on mire
. akarlépis 4 11 - S .
europaeus margin in the zone between mire and forest.
Vésturiski divi ligzdo3anas iecirkni ar ligzdam bija zinami tuvu purva — meZa kontaktjoslai
3. | Ciconia nigra Melnais starkis 301 |+ ziemelu un rietumu pusé. Laika perioda 2003.-2005. nav konstatéts. / Historically there were
known 2 nesting areas but between 2003 and 2005 the species was not observed.
Literatara ir 3 zinojumi no Olaines apkartnes (Cenas purva dienvidu mala), tai skaita ari viens
4 Circaetus Casku éralis 1 11+ ligzdosanas pieradijums (Petrins,1986). 2003.-2005. gados nav konstatéts. / In literature there
* | gallicus 9 are 3 reports that it occurs in the southern part of Cena Mire (Petrins, 1986) but was not found
between 2003-2005.
5 Circus Niedru liia 1 ) 2003. g. novéroti abi para putni regulari medijam purva austrumu un vidus dala. / In 2003
* | aeruginosus ) both the pair species were observed hunting in the eastern and central part of Cena Mire.
6 Dryocopus Melna dzilna 1 ) Ligzdo un barojas purva-meza robezzonas mezaudzés. Regulariielido baroties ari purva me-
| martius zainakos sektoros. / Nests and feeds in the zone between mire and forest.
Atziméts ka ligzdotajs kroplas purva priedés varnu (Corvus corone cornix) ligzdas, te vértéts
ka retaks par lielo piekanu (Brandt,1941,1942). Pagajusa gadsimta piecdesmitajos gados
ligzdoja visos lielakajos purvos, iznemot vietas, kur neligzdoja varnas (Taurin3,1961). 1939.g.
7 Falco p S “varnu kolonija ir purva mala“ (Brand, 1941). Lidz 1976.g. ik gadus atzimétas 4-5 varnu ligzdas
. . urva piekdns 1 1 - s A Sl N ] " - . - ] "
columbarius priedés uz salinam rajona, kur ligzdoja sudrabkaijas. Péc 1977.g. nav zinu par varnu ligzdosanu
(Baumanis, 1980). / The species has been nesting on bog pines (Brandt,1941,1942). In 1950-
ties was nesting in all the largest mires. Until 1976 is mentioned in the nests of Corvus corone
cornix. After that there is no data (Baumanis,1980).
Purva agrak ligzdoja 2-3 pari (Taurins,1961). 1969.g atrasta (J. Lipsbergs) izpostita ligzda , lai ari
Falco putni ligzdo3anas teritoriju vél nebija pametusi (Baumanis,1980). Latvija nav atrasts ligzdojam
8. peregrinus Lielais piekdns o1 |+ kops 1974.g. Senak s suga bija stabila ligzdotaja lielakajos Latvijas purvos (Brandt,1941,1942,
Taurins, 1961). / Previosly were nesting 2-3 pairs (Taurins, 1961). Not found in Latvia since 1974,
Previosly was found nesting in largest Latvian mires (Brandt,1941,1942, Taurins,1961).
Gavi Viens paris ligzdojis 1953.g. (E.Taurina zinojums, cit péc Bukcne,1983). Vélaka laika Cenas pur-
9 avia Melnkakla 1 1 - va vairs nav atrasta, lai gan dazos citos Latvijas lielajos purvos neliela skaita vél ligzdo. / One
* | arctica gargale . atrasta, 'al 9 - J Jos p gzco. .
pair was nesting in 1953 (E.Taurina reference, cited after Bukcne,1983). Later not found in Cena Mire.
Pirmo reizi konstatéta (Baltija vispar) 1936.g., dazus gadus vélak atrasti vairaki pari. Péc E. Taurina
Gavia Brikakla domam, Seit ligzdoja lidz pat pagajusa gadsimta piecdesmito gadu beigam (Bukcne, 1983).
10. stellata srqale 0|1 - Velaka laika Seit vairs nav atrasta. / In 1936 was observed for the firt time found in Baltics.
garg Accoding to E.Taurin$ was nesting until the end of 1950-ties (Bukcne, 1983). After that not
found anymore.
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5. pielik. turpinajums
Annex 5. Continued

Purva perioda no 1969-1978 gadam uz purva ezerinu salinam ligzdoja 10-15 pari, ka arl
regulari uzturéjas (vairaki desmiti) neligzdojo3o dzérvju bars (Baumanis,1980). 2003-2005.g.
dzérves novérotas visai liela skaita pa pariem visos marsrutos vienmeérigi pa visu purva
11. | Grus grus Dzérve 301 - | 1 [teritoriju.Tas liecina, ka kopéjais ligzdojoSo paru skaits purva nav mazaks par 20-25 pariem./
Between 1969-1978 10-15 pairs were nesting on the islands of bog pools (Baumanis,1980).
Between 2003-2005 observed in quite large numbers in all the territoty. The total number is
not less than 20-25 pairs.
12. | Lanius collurio | Brana cakste 1 - | 1 |Dazkart médz ligzdot. / Sometimes may be nesting.
Pagajusa gadsimta 30-os gados atziméta ka regulara ligzdotaja, kas gadu no gada maina
savu ligzdas vietu (Brandt, 1941). Septindesmitajos gados minéta ka vietam purva novérota,
13 Lanius Liela cakste 3|1 ) bet par ligzdo3anu zinu nav (Baumanis, 1980). 2003.g. purva vidusdala atrasta ligzda ar
* | excubitor mazuliem. 2004.g. iepriek$éja vieta vairs nav konstatéta, bet novérotaap 1 kmuzR./In 1970-
ties was seen in Cena Mire but there is no information about nesting ((Baumanis, 1980). In
2003 was found a nesting in the central part of the mire. In 2004 was observed 1 km to the west.
Pédéjo reizi baltirbe purva redzéta 1939.g. (Brandt 1941).
14 Lagopus Baltirbe 1 1 ) Pagajusa gadsimta 80-o0s gados ir tikai dazi sugas novérojumi valsts A dalas pierobezas
* | lagopus purvos (Priednieks, Strazds 1989). / The last time was observed in 1939 (Brandt 1941).In 1980-
ties few observations in the Eastern Latvia (Priednieks, Strazds 1989).
Pagajusa gs. 30-os gados atziméta ka bieza (Brandt 1942). 70-os gados vértéta ka “3-4 pari D
Numenius . dg!é un tik pgt vai ngdaudz_rnazék.centr.éllaj.él dala” (B»al.Jmanis 198Q), 2003. dzirdéta un redzéta
15. arquata Kuitala 2 1 - tikai purva vidusdala, domajams, ligzdoja vismaz 1paris. / In 1930-ties was a common species
(Brandt 1942). In 1970-ties 3-4 pairs in the southern part and similar number in the central part of
the mire. in 2003 was seen in the central area, at least 1 pair.
Atziméts ka ligzdojoss pagajusa gadsimta 30-os gados (Brand,1942), ari 70-os gados konsta-
16 Numenius Lietuvainis 3|1 ) téti 1-2 pari ar ligzdo3anas uzvedibu un novéroti atseviski 4-5 putnu barini (Baumanis 1980).
* | phaeopus 2003.- 2005 gados $i suga nav novérota. / The species was nesting in 1930-ties (Brand,1942),
also in 1970-ties 1-2 pairs were stated (Baumanis 1980). Beween 2003-2005 was not observed.
17 Pandion Ziviu rolis 311+ 11 2003. g. divas reizes redzéts virs purva attiecigi 1 un 2 putni. Ligzdosanas iecirknis iesp&jams purva
* | haliaeetus Juerg rietumu malai robeZojosaja meza masiva. / In 2003 twice observed above the mire - 1 and 2 birds.
18 Pernis Kiki Atseviski patni regulari novéroti 2003.g. lidojam virs purva. Ligzdo apkartéjos mezos. /In 2003 seperate
6 . 1kis 1 - LI . . ~ N 3
apivorus o individuals were regularly observed flying above the mire. Nesting in the surrounding forests.
M. Brands 1939.g. min ka retaku $a purva perétaju (Brandt 1942). Pagajusa gadsimta 80-os gados
Pluvialis Dzeltenais skaits novertets lidz pat 15 pér_ie.m (Ba.umanis,1_9.80). 2003.9. Visos piemé—rotajos bioFopos
19. apricaria tarting 311 - 1 | netika konstatéts, bet kopuma ligzdoja 5-8 pari./In 1939 it was mentioned as a quite rare
4 breeding species (Brand, 1939). In 1980-ties up to 15 pairs were observed (Baumanis,1980). In
2003 was not found in the suitable habitats but were nesting 5-8 pairs.
Tetrao 1939.g. atziméts 30 gailu riests purva vidusdala (Brandt, 1941). 2003. novéroti 2 riestojosi tévi-
20. tetrix Rubenis 3 12| - | 1 |nikadrasizstrades lauka purva ZA mala un 3 rubenu gaili iztraucéti purva vidusdala. / In 1939
was obseved a lek with 30 males (Brandt, 1941). In 2003 5 males were seen.
Pagajusa gadsimta 70-os gados skaits vertéts ap 20-25 pariem (Baumanis, 1980). 51 suga ar 20-
Tringa 50 pariem definéta ka viena no trim kvalificéjosajam sugam Cenas purvam ka putniem nozimi-
21. glareola Purva tilbite 1 - 1 | gaivietai (PNV) ( Racinskis 2004). Mar$rutos 2003./2005.gada sastapta pie ezerinu-lamu grupam
ik pa gabalam, ligzdo daudzi pari. In 1970-ties the number was evaluated between 20-25 pairs
(Baumanis, 1980). In 2003-2005 was found near the raised bog pools, many pairs were nesting.
Pagajusa gadsimta 70-os gados novérota, tacu bez atzimes par iespé&jamu ligzdosanu
2 Tringa Plavas tilbite 2| g _ | _ | (Baumanis 1980).2003. g. konstatéta purva A dala neliela ezerinu rajona ar izturésanos, kas
* | totanus ’ liecinaja par ligzdosanu. / In 1970-ties 20-25 pairs were observed but not mentioned as nesting
(Baumanis 1980). In 2003 was observed in the eastern part that testifies aboutbreeding.

Stiklu purvi / Stikli Mires

6. pielik. Dabas lieguma “Stiklu purvi” konstatétas ipasi aizsargajamas vaskularo augu un siinu sugas.
Annex 6. Especially protected vascular plant and bryophyte species in Stikli Mires Nature Reserve.

NI guga_s Iatir.\issz\is nosaukums/ | Sugas Iatvis.kai§ nosau- LsG | ias | mik | Es ﬁ:;t:rﬁg%z:r?:&?;n _ngas_regis_trécijas pirmais un pédée-
pecies scientific name kums/ Species in Latvian o . jais laiks/First and the last reord
in the territory
Vaskularie augi/Vascular plants

1 Botrychium multifidum Plaksnu kekarpaparde 2 1 + loti reti/very rare Rériha, 2005

2 | Cardamine flexuosa Izlocita kérsa 2 1 + loti reti/very rare Rériha, 2005

3 | Carex buxbaumii Buksbauma grislis 3 1 loti reti/very rare Abele,1983; Rériha,2005

4 | Carex demissa Zemienu grislis 3 loti reti/very rare Rériha, 2005

5 Carex paupercula Palu grislis 3 1 + reti/rare Abele,1983; Rériha,2005

6 | Carex scandinavica Skandinavijas grislis 2 1 + 2005.g. nav konstatéts| Eglite, 1987

7 Cladium mariscus Diza aslape 3 1 2005.g. nav konstatéts| Abele, Vimba, 1983

8 | Dactylorhiza baltica Baltijas dzeguzpirkstite 4 1 diezgan reti/rather rare| Abele,1983; Rériha, 2005

9 | Dactylorhiza fuchsii Fuksa dzeguzpirkstite 4 1 reti/rare Rériha, 2005

10 | Dactylorhiza incarnata Stavlapu dzeguzpirkstite 4 1 ﬁg?srgc'gfge??:t%%;/ Abele, 1983

11 | Dactylorhiza maculata Plankumaina dzeguzpirkstite| 4 1 diezgan reti/rather rare| Abele,1983; Rériha, 2005

12 | Eleocharis multicaulis Daudzstublaju pameldrs 1 1 + ﬁg?srgc'gﬁgekg?:t%%t;/ Susko,1987, 1994

13 | Gymnadenia conopsea Odu gimnadénija 4 1 loti reti/very rare Spungis,2005

14 | Hammarbya paludosa Purva sinene 3 1 loti reti/very rare Abele,Svars, 1983; Rériha,Susko, 2005
15 | Huperzia selago Apdzira 4 2 V | reti/rare Rériha, 2005

16 | Isoetes lacustris Gludsporu ezerene 1 1 ﬁgﬁg&g?gekg?:t%%;/ Susko,1987

17 | Juncus bulbosus Sipolinu donis 3 1 diezgan biezi/rather Zarina, 1987 u.c.

’ common .
18 | Juncus squarrosus Skrajais donis 3 1 diezgan reti/rather rare| Susko,1987; Rériha, 2005
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N, Suga; Iatir'liske_lis nosaukums/ | Sugas Iatvis_kai's nosau- LsG | ias | mik | Es ﬁ:;t:rzaé%:;: r?:&?; il _St.!gas_regis_trécijas pirmais un péde-
* | Species scientific name kums/ Species in Latvian . . jais laiks/First and the last record
in the territory
19 | Listera cordata Sirdsveida divlape 3 1 loti reti/very rare Rériha, 2005
20 | Littorella uniflora Vienzieda krastene 2 1 2005.9. nav kopstatets/ Susko, 1987,1994
not recorded in 2005
21 | Lobelia dortmanna Dortmana lobélija 1 1 2005.g. nav kopstatets/ Abele,1983; Susko,1994
; not recorded in 2005
22 | Lycopodiella inundata Palu staipeknitis 2 1 + V | loti reti/very rare ﬁ:ezlg,g 59 83; Susko,1994; Susko, Reri-
23 | Lycopodium annotinum Gada staipeknis 4 2 diezgan biezi/rather | Abele,1983; Baronina, 2002; Rériha,
common 2005
24 | Lycopodium clavatum Valisu staipeknis 4 2 reti/rare Abele,1983; Rériha,2005
25 | Orobanche pallidiflora Balzieda brunkate 2 1 + loti reti/very rare Rériha, 2005
26 | Platanthera bifolia Smarziga naktsvijole 4 1 reti/rare Rériha, 2005
27 | Trichophorum cespitosum Cina mazmeldrs 3 1 reti/rare Rériha,1991; Rériha,2005
28 | Trifolium dubium Sikais abolins 3 loti reti/very rare Rériha, 2005
29 | Viola uliginosa Dukstu vijolite 3 diezgan bieZi/rather Rériha, 2005
common
Sunaugi/Bryophytes
1 | Andreaea rupestris Klints andreja 1 + loti reti/very rare Rériha, 2005
2 | Antitrichia curtipendula Nokarena stardzislene 2 + + loti reti/very rare Rériha, 2005
3 | Barbilophozia attenuata Saaurinata bardlape 0 + reti/rare Rériha, 2005
4 | Bazzania trilobata Trejdaivu bacanija 2 + + loti reti/very rare Rériha, 2005
5 | Breidleria pratenis Plavas hipns 3 reti/rare Rériha, 2005
6 | Calypogeia sphagnicola Sfagnu somenite 4 + |oti reti/very rare Susko, 2005
7 | Ephemerum serratum Zobaina islaicite 3 + loti reti/very rare Rériha, 2005
8 | Frullania tamarisci Tamariska frulanija 1 + + loti reti/very rare Rériha, 2005
9 | Geocalyx graveolens Smarziga zemessomenite + + diezgan reti/rather rare| Rériha, 2005
10 | Helodium blandowii Blandova purvspalve 2 igﬁg&g?gekg?:t%eot;/ Susko, 1994
11 | Jamesoniella autumnalis Rudens dizsomenite 3 reti/rare Rériha, 2005
12 | Jungermannia leiantha Gludkausina jungermannija + + diezgan reti/rather rare| Rériha, 2005
13 | Leucobryum glaucum Zilgana baltsamtite V | diezgan reti/rather rare| Rériha, 2005
14 | Metzgeria furcata Dak3$veida mecgérija 2 reti/rare Rériha, 2005
15 | Neckera complanata Gluda nekera 2 + reti/rare Rériha, 2005
16 | Neckera pennata Issetas nekera 2 reti/rare Rériha, 2005
17 | Odontoschisma denudatum Kaila apallape + + diezgan reti/rather rare| Rériha, 2005
18 | Odontoschisma sphagni Sfagnu apallape + diezgan reti/rather rare| Rériha, 2005
19 | Plagiothecium undulatum Vilnaina skibvacelite + reti/rare Rériha, 2005
20 | Pogonatum dentatum Zobaina bardaine 1 loti reti/very rare Rériha, 2005
21 | Racomitrium microcarpon Sikvacelites sarmenite 4 loti reti/very rare Rériha, 2005
22 | Riccardia chamaedryfolia Jomaina rikardija 1 + ig?i’g&g?gekg?:t%%g/ Susko, 1994
23 | Riccardia palmata Pirkstaina rikardija 3 + diezgan reti/rather rare| Rériha, 2005
24 | Scapaniairrigua Palienes lapstite 1 reti/rare Rériha, 2005
25 | Scapania paludicola purva lapstite 1 + reti/rare Bambe,1995; Rériha,2005
26 | Scapania undulata vilnaina lapstite + loti reti/very rare Rériha, 2005
27 | Sphagnum compactum Blivais sfagns 4 diezgan reti/rather rare| Rériha, 2005
28 | Sphagnum lindbergii Lindberga sfagns 1 + loti reti/very rare Bambe,1995; Rériha,2005

7. pielik. Dabas lieguma “Stiklu purvi” ezeros un to nokrastu slik$nas atrastie retie un ipasi aizsargajamie augi. Annex 7. Rare and
especially protected plant species found in lakes of Stikli Mire Nature Reserve and their shoreline quagmires.

Sugas atiniskais nosaukums /
Species scientific name

Sugas latviskais nosaukums /
Species in Latvian

1AS

LSG

Sunas / Bryophytes
(Abolina, 1994) |25

Ezers / Lake

SUNAUGI / BRYOPHYTES

Helodium blandowii Blandova purvspalve - - 2 - | Starinezers

Riccardia chamaedryfolia jomaina rikardija 1 - 1 - | Starinezers

Scapania paludicola purva lapstite 1 - 1 - | Starinezers

Scorpidium cossonii Kosona sirpjlape - - 2 - | Starinezers

VASKULARIE AUGI / VASCULAR PLANTS

Eriophorum gracile slaida spilve - - - x_| Dzilene

Juncus bulbosus sipolinu donis 1 3 - X | Zutene
[Diziere, Seklene, Velnezers — lidz aptuveni 2001.
gadam, masdienas izzudis / untill appr. 2001, toda
extinct]

Lycopodiella inundata palu staipeknitis 1 2 - X_| Seklene —Velnezers

NESEN IZZUDUSAS VASKULARO AUGU SUGAS / RECENTLY EXTINCT VASCULAR PLANT SPECIES
[Seklene, Velnezers - lidz aptuveni 2001. gadam,

Eleocharis multicaulis daudzstublaju pameldrs 1 1 - X | masdienss izzudis / until appr. 2001, today extinct]
Isoetes lacustris gludsporu ezerene 1 1 B X [Seklene - lidz aptuveni 2001. gadam, musdienas
izzudusi / untill appr. 2001, today extinct]
. , L B [Seklene - lidz aptuveni 2001. gadam, misdienas
Littorella uniflora vienzieda krastene 1 2 X | izzudusi / untill appr. 2001, today extinct]
[Seklene, Velnezers - lidz aptuveni 2001. gadam,
Lobelia dortmanna Dortmana lobélija 1 1 B N masdienas izzudusi / untill appr. 2001, today

extinct, Zutene - lidz 1983. gadam, masdienas
izzudusi / untill 1983, today extinct]
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10. pielik. Dabas lieguma ,Stiklu purvi” ezeru litorala un nokrastes slik$nu sinaugu un vaskularo augu flora.

Annex 10. Bryophyte and vascular plant flora of the littoral and shoreline quagmires of Stikli Mire Nature Reserve lakes*.

Sugas latiniskais nosaukums/Species scientific name iugas IatV|s.ka|‘s nosau- EZERS /LAKE

ums/ Species in Latvian — - — - —

Starinezers |Ma2|ere|D|Z|ere| Dzilene |Zutene| Seklene |Ve|nezers| Lidaku
SUNAUGI / BRYO PHYTES

Aneura pinguis tauka bezdzislene - - - - S
Aulacomnium palustre purva krokvacelite S - - - - - -
Bryum pseudotriquetrum liela samtite S - - - - - - -
Calliergon cordifolium miksta dumbrene - - S S S S - -
Calliergon stramineum salmu dumbrene S - - - S - S S
Calliergonella cuspidata parasta smailzarite S S S S - S E S
Campylium polygamum daudzmaju atskabardze S - - S S - -
Campylium stellatum staraina atskabardze S - - - - - - -
Chiloscyphus polyanthos daudzkausinu dukstenite S - - - - - - -
Dicranum scoparium slotinu divzobe S - - - - - - -
Drepanocladus aduncus miksta sirpjlape - E - - - - - -
Fissidens adianthoides adiantu sparnene S - - - - - - -
Fontinalis antipyretica parasta avotsdna E - E E E - - -
Helodium blandowii Blandova purvspalve S - - - - - -
Pellia epiphylla parasta pellija - - - - - - - S
Philonotis fontana parasta avoksne - - - S - - - -
Polytrichum commune parastais dzeguzlins S - - - - - -
Plagiomnium elatum augsta skrajlape S - - - - - - -
Plagiomnium ellipticum dumbra skrajlape S - - - - - - -
Pseudobryum cinclidioides melnkata skrajsamtite - - S - S - S -
Ptilidium ciliare skropstaina danite S - - - - - - -
Riccardia chamaedryfolia jomaina rikardija S - - - - - - -
Riccia fluitans peldosa ricija - E - - - - - -
Scapania paludicola purva lapstite S - - - - -
Scorpidium cossoni Kosona sirpjlape S - - - - - - -
Scorpidium scorpioides parasta dizsirpe E - - - - - - -
Warnstorfia exannulata bezgredzena varnstorfija S - - - - - E E S
Sugu skaits ezera / Number of species in lake 6 2 2 1 1 1 - 2 1
Sugu s_ka|ts noqustes slikSna / Number of species in 23 18 1 3 3 4 3 2 5
shoreline quagmire
Kopéjais sugu skaits / Total number of species 27 20 3 4 4 5 3 4 5

VASKULARIE AUGI / VASCULAR PLANTS
Acorus calamus smarziga kalme - E S E E - - - -
Agrostis stolonifera loZznu smilga - - - - - - S
Alisma plantago-aquatica parasta cirvene - E E - E - -
Andromeda polifolia polijlapu andromeda S - - - - - - -
Calla palustris purva ctkausis S S S - - - -
Cardamine pratensis plavas kérsa S - - - - - - -
Carex cinerea iesirmais grislis S - - S - - - -
Carex diandra divputeksnlapu grislis S S S S - - - S
Carex elata augstais grislis S - S - S - - -
Carex lasiocarpa pukauglu grislis S S S E S S E S E S S
Carex leporina zaku grislis - - - - S - - -
Carex limosa dukstu grislis S S - S S - - S
Carex rostrata uzpustais grislis S E E E E E E S
Cicuta virosa indigais velnarutks S S S S - - - S
Comarum palustre purva varnkaja S S S S S - E S S
Drosera anglica garlapu rasene - - - - - - - S
Drosera rotundifolia apallapu rasene S - - - S - S S
Eleocharis mamillata ieZmaugtais pameldrs - - - S - - -
Eleocharis multicaulis daudzstublaju pameldrs | - - - - - [E] [E] -
Eleocharis palustris purva pameldrs - S ES |- E E E -
Elodea canadensis Kanadas elodeja - E E - - - - -
Epilobium palustre purva kazroze S S S - - - -
Equisetum fluviatile upes kosa E E E E E E E
Eriophorum gracile slaida spilve - - - S - - - -
Eriophorum polystachyon Saurlapu spilve - - - - - - - S
Galium palustre purva madara S S S - S - S S
Glyceria fluitans peldosa Gdenszale S S S - S - - -
Hydrocharis morsus-ranae parasta mazlépe E E E E E E S - E
Iris pseudacorus purva skalbe S - S S S - - -
Isoetes lacustris var. rectifolia gludsporu ezerene - - - - [E] - -
Juncus bulbosus var. fluitans sipolinu donis - - [E] - E [E] [E] -
Lemna minor mazais Udenszieds - - - - E - - -
Littorella uniflora vienzieda krastene - - - - - [E] - -
Lobelia dortmanna Dortmana lobélija - - - - [E] [E] [E] -
Lycopus europaeus Eiropas vilknadze S - S S S - - S
Lysimachia vulgaris parasta zeltene S - S - - S S
Lythrum salicaria vitolu véjmieting S S S S S E - -
Menyanthes trifoliata treljapu puplaksis S S E,S |ES S S E S
Molinia caerulea zilgana molinija - - S - - -
Myosotis palustris purva neaizmirstule S S - S - - -

168




Sugas latiniskais nosaukums/Species scientific name i:gmass/ ISa;‘e’zlcsitTisnnI;st?lli:n - : — EZ.ERS /LAKE .
Starinezers |Maziere|Diziere| Dzilene | Zutene | Seklene |Velnezers| Lidaku
Naumburgia thyrsiflora dzeltena kekarzeltene E S ES |E E S S E S
Nuphar lutea dzeltena lépe E E E E E E E E
Nymphaea alba balta Gdensroze - - - - E - - -
Nymphaea candida sniegbalta idensroze E - E E E E E E
Oxycoccus palustris liela dzérvene S - S - S - S S
Pedicularis palustris purva janeglite S - - - S S S -
Peucedanum palustre purva rugtdille S - S S - S S
Phragmites australis parasta niedre E E ES |ES E S E S E S S
Polygonum amphibium var. aquaticum abinieku sarene - - E E E - - -
Potamogeton gramineus zalaina glivene - - - - E - - -
Potamogeton lucens spoza glivene - - E - E - - -
Potamogeton natans peldosa glivene E E E E E E E
Potamogeton perfoliatus skaujosa glivene - - E - - - - -
Ranunculus lingua garlapu gundega - S E E - - - S
Rhynchospora alba parastais baltmeldrs - - - - - S S
Scheuchzeria palustris purva Seuhcérija S - - - - - - -
Scirpus lacustris ezera meldrs - S E E - E E -
Scutellaria galericulata brunu kiverene S - S - S - S
Solanum dulcamara bebrukarkling S S - - - - -
Sparganium emersum vienkarsa ezgalvite - E E E E E E -
Sparganium microcarpum sikauglu ezgalvite - - - - E - - -
Sparganium minimum maza ezagalvite - - - E - - -
Stellaria palustris purva virza S S - - - - S
Thelypteris palustris parasta purvpaparde S S S - S S E -
Typha angustifolia Saurlapu vilkvalite - - E - - - - -
Typha latifolia platlapu vilkvalite S E S E S E E E E S S
Utricularia intermedia vidéja puslene S - - - - - - S
Utricularia minor maza puslene S - - - - - - -
Utricularia vulgaris parasta puslene E E E - - - - -
Viola palustris purva vijolite S - S - S - - S
Sugu skaits ezera / Number of species in lake 36 8 12 [2223] 16 20[21]{13[18] |15[18] |5
Sugu gkaits noqustes sliksna / Number of species in 48 3 20 57 14 Py 7 1 25
shoreline quagmire
Kopéjais sugu skaits / Total number of species 70 40 30 ?26] 27 3940]| 171221 |22125] |30
SUNAS UN VASKULARIE AUGI / BRYOPHYTES AND VASCULAR PLANTS
Sugu skaits ezera / Number of species in lake 42 10 14 [2234] 17 211[221113[18] [17[20] |6
Sugu s_ka|ts noqustes slik$na / Number of species in 7 50 Py 30 17 25 10 13 30
shoreline quagmire
Kopéjais sugu skaits / Total number of species 97 60 33 ?489] 31 44451 20[25] [26[29] |35
*E - ezera/in lake, S — nokrastes slikina / in shoreline quagmire, nesen izzudusas sugas iekavas / recently extinct species in brackets.
11. pielik. Vasenieku purva virsaugsnes fauna. Augsnes lamatu ekspozicijas periods 21.05.-18.06.2005.
Annex 11. Epigeic invertebrate fauna of Vasenieki Mire. Exposition period of pitfall traps - 21.05-18.06.2005.
KARTA/ORDER DZIMTA/FAMILY SUGA/SPECIES SUMMA/TOTAL
Aranea Fam. ind. Gen. sp. ind. 806
Blattoptera Ectobiidae Ectobius sylvestris 4
Chilopoda Lithobiidae Lithobius sp. 2
Coleoptera Cantharidae Cantharis obscura 2
Carabidae Agonum ericeti 35
A. sexpunctatum 1
Bembidion properans 2
Carabus arvensis 35
C. nitens 1
Dyschirius globosus 15
Elaphrus sp. 1
Poecilus versicolor 1
Princidium bipunctatum 2
Pterostichus diligens 68
P. rhaeticus 1
Chrysomelidae Lochmaea suturalis 28
Phyllotreta nemorum 1
P striolata 1
Gen. sp. 1
Curculionidae Apion sp. 1
Deporus betulae 1
Hylastes attenuatus 1
Hylobius abietis 2
Elateridae Actenicerus sjaelandicus 3
Athous subfuscus 1
Fam. indet. Gen. sp. indet. 1
Lathrididae Corticara sp. 1
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KARTA/ORDER

DZIMTA/FAMILY

SUGA/SPECIES

SUMMA/TOTAL

Corticarina fuscula

Leiodidae

Agathidium haemorrhoidalis

A. marginatum

Pselaphidae

Pselaphus heisei

w

Trimium brevicorne

Scirtidae

Cyphon sp.

Scydmaenidae

Stenichnus sp.

Staphylinidae

Acidota crenata

Aleocharinae sp.

Bryocharis formosa

Drusilla canaliculata

Ischnosoma splendidus

—_

Mycetoporus lepidus

Ochthephilus fracticorne

Sepedophilus immaculatus

Tachiporus chrysomelinus

3
9
1
1
1
2
1
3
1
3
1
1
6
2
1
1
T. hypnorum 2
Xantholinus linearis 5
Zyras collaris 1
Gen.sp. 1 5
Gen. sp. 2 2
Gen. sp. 3 1
Gen.sp. 4 1
Gen.sp.5 1
Gen. sp. 6 1
Gen.sp.7 1
Gen.sp. 8 1
Gen. sp. 8 1
Gen.sp. 10 9
Diplopoda lulidae Ommatoiulus sabulosus 1
Hemiptera Hebridae Hebrus rufipes 3
Hygrometridae Hydrometra gracililenta 1
Lygaeidae Macrodema microptera 1
Pachybranchius luridus 3
Pterotmethus staphyliniformis 1
Scolopostethus decoratus 1
Naucoridae Ilyocoris cimicoides 1
Saldidae Saldula opacula 1
S. saltatoria 1
Cicadellidae Cicadellidae spp. 2
Ulopa reticulata 12
Hymenoptera Formicidae Formica sanguinea 49
Lasius niger 77
Leptothorax acervorum 11
Myrmica ruginodis 187
M. scabrinodis 172
Opiliones Opiliones Phalangium opilio 37
Orthoptera Tetrigidae Tetrix subulata 1

12. pielik. Dabas lieguma “Stiklu purvi” konstatétas sauszemes gliemezu sugas.

Annex 12. Terrestrial mollusc species of Stikli Mires Nature Reserve.

Sugas latiniskais nosaukums/

Sugas latviskais nosaukums/

Sastopamiba dabas lieguma/

e Species scientific name Species in Latvian e btz — Distribution in the territory
1. | Arion subfuscus Rasganais kailgliemezis loti biezi/very common

2. | Carychium minimum Resnais sikgliemezis biezi/common

3. | Carychium tridentatum Slaidais sikgliemezis biezi/common

4. | Cepaea hortensis Darza vingliemezis biezi/common

5. | Clausilia cruciata * Asribu varpstingliemezis 3 X X reti/rare

6. | Clausilia dubia * Margainais varpstingliemezis 3 X reti/rare

7. | Cochlicopa lubrica Parastais gludgliemezis reti/rare

8. | Columella aspera Zemais veltngliemezis biezi/common

9. | Columella edentula

Bezzobu veltngliemezis

biezi/common

10. | Discus ruderatus

Brana rievspolite

biezi/common

11. | Euconulus fulvus

Gaisa konusspolite

loti bieZi/very common

12. | Macrogastra plicatula

Krokainais varpstingliemezis

loti bieZi/very common

13. | Malacolimax tenellus

Sénu kailgliemezis

Biezi/common

14. | Nesovitrea hammonis

Brana svitrspoilite

reti/rare

15. | Nesovitrea petronella

Blava svitrspolite

loti bieZi/very common

16. | Perforatella bidentata

Divzobu vingliemezis

loti biezi/very common

17. | Punctum pygmaeum

Mazais punktgliemezis

biezi/common

18. | Succinea putris

Parastais dzintargliemezis

biezi/common

19. | Vertigo lillieborgi

Mitraju pumpurgliemezis

loti reti/very rare

20. | Vertigo pusilla Kreisais pumpurgliemezis reti/rare
21. | Vertigo substriata Svitrainais pumpurgliemezis reti/rare
22. | Vitrina pellucida Lodveida stiklgliemezis reti/rare
23. | Zonitoides nitidus Mirdzo3a zemesspolite reti/rare
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13. pielik. Dabas lieguma “Stiklu purvi” konstatétas retas un aizsargajamas bezmugurkaulnieku sugas.

Annex 13. Rare and protected invertebrate species recorded in Stikli Mires Nature Reserve.

Sugas latiniskais nosaukums/ | Sugas latviskais nosaukums/ = Sastopamiba dabas lieguma/

e Spgcies scientific name Spgcies in Latvian Lo | e e = Dl Distrigution in the terrgory
1. | Clausilia bidentata Divzobu varpstingliemezis 3 1 IS reti/rare

2. | Cordulegaster boltoni Strautuspare 2 1 1 reti/rare

3. | Libellula fulva Mainiga spare 1 1 reti/rare

4. | Pyrrhosoma nymphula Ugunsspare 4 reti/rare

5. | Dolomedes plantarius Krastu medniekzirneklis 3 nenoteikts/unknown

6. | Aromia moschata Zalais vitolgrauzis 4 reti/rare

7. | Ergates faber Lielais dizkoksngrauzis 1 1 1 BSS reti/rare

8. | Necydalis major Vitolu slaidkoksngrauzis 2 1 IS reti/rare

9. | Osmoderma eremita Lapkoku praulgrauzis 1 1 1 I, IV BSS reti/rare

10. | Peltis grossa Lielais asmalis IS diezgan reti/ rather rare

11. | Platycerus caraboides Zila briezvabole IS reti/rare

12. | Platyrrhinus resinosus Sveku platsmeceris BSS reti/rare

13. | Poecilonota variolosa ApSu krasnvabole BSS reti/rare

14. | Apaturaiilia Apsu zaigraibenis 2 reti/rare

15. | Coenonympha hero Meza siksamtenis 1 \Y% vietam biezi

16. | Limenitis populi Ap3u raibenis 4 reti/rare

17. | Lopinga achine Garsas samtenis 1 \Y% diezgan bieZi/rather common
18. | Laphria flava Dzeltena laupitajmusa 4 reti/rare

19. | Laphria gibbosa Kupraina celmmusa 1 1 reti/rare
20. | Carabus nitens Spoza skrejvabole 2 1 reti/rare
21. | Lasius fuliginosus Spoza skudra 1 diezgan reti/ rather rare

14. pielik. Dabas lieguma “Stiklu purvi”sastopamas ipasi aizsargajamas putnu sugas.
Annex 14. Especially protected bird species in Stikli Mires Nature Reserve.

Nr.

Sugas latiniskais
nosaukums/Species
scientific name

Sugas latviskais
nosaukums/Species
in Latvian

LSG|IAS

MIK

ES

Sastopamiba dabas lieguma/Distribution in the territory

Aegolius funereus

Biksainais apogs 311

Teritorija kvalificéta ka PNV ar 2-5 pariem (Racinskis 2004). Ligzdo vismaz 10 pari. / At
least 10 pairs are breeding.

Aquila pomarina

Mazais érglis 3 (01

Ka PNV vietai skaita vértéjums ir 2-3 pari (Racinskis, 2004). Vairakas reizes novérots
teritorijas dienvidu dala, iespéjams, ligzdo 1-2 pari (V.Liepas dati). / 1-2 pairs
breeding, several times observed in the southern part of the site.

Bonasa bonasia

Mezirbe 2

Ka PNV vietai skaita vértéjums ir 15-20 pari (Racinskis,2004). Vecakas mezaudzés ar
eglu piejaukumu purvu malas un zonas starp tiem. / The species was observed in
the oldest forest stands and on mire margins.

Caprimulgus europaeus

Vakarlépis 4 |1

Ka PNV vietai skaita vértéjums ir 10-15 pari (Racinskis, 2004). Biezi. / Often observed
in the territory.

Circaetus gallicus

Caskerglis 111

Novérots medijam virs Vanagu purva (Petrins, Bergmanis, 1986). lespé&jams, epizo-
diski ligzdo. / The species was hunting over Vanagu Mire (Petrins, Bergmanis, 1986).
Possibly nests episodically.

Columba oenas

Meza balodis 3 1

2005. g. dzirdéts dziedam Pumpuru purva dienvidu mala. Ir ari novértojumi no ag-
rakiem gadiem. Ligzdojo3o paru skaits ir lielaks neka lidz Sim izdevies novérot. / In
2005 was heard in Pumpuru Mire, has been observed also before.

Crex crex

Grieze 2 1

Ka PNV vietai skaita vért&jums ir 2-3 pari (Racinskis, 2004). Piemérots biotops maza
platiba, tomér varétu ligzdot vismaz 5 pari. / At least 5 pairs could be nesting.

Cygnus cygnus

Ziemelu gulbis 301

Ka PNV vietai skaita vértéjums ir 1-2 pari (Racinskis, 2004). Novérots galvenokart
pavasara perioda - aprili, kad notiek aktivs riests. Bebru uzpludinajumos un ezeros
ligzdo vismaz 2-3 pari. / At least 2-3 pairs nesting in the beavers habitat and lakes.

10.

Dryocopus martius

Melna dzilna 1

Ka PNV vietai skaita vértéjums ir 10-15 pari (Racinskis, 2004). Konstatéta daudzas
vietas gan 2001.g. (V.Liepas dati), gan 2005.g. Ligzdo vismaz 15 pari. / The species
was observed both in 2001 and 2005 (V.Liepas dati). At least 15 pairs are nesting.

11.

Ficedula parva

Mazais muskérajs +

Ka PNV vietai skaita vérté&jums ir 20-30 pari (Racinskis, 2004). 2001. gada dzirdéts
dziedam vairakas teritorijas vietas un tas apkartné. 2005.g. teritorijas apmekléjumos
nezindmu iemeslu dé| nav konstatéts. / In 2001 was heard in several places. In 2005
for unknown reasons was not stated.

12.

Glaucidium passerinum

Apodzins 4 11

Ka PNV vietai skaita vértéjums ir 5-7 pari (Racinskis, 2004). Ligzdo vismaz 8-10 pari. /
At least 8-10 pairs are nesting.

13.

Grus grus

Dzérve 3 1

Ka PNV vietai skaita vértéjums ir 5-10 pari (Racinskis, 2004). Konstatéta visos dabas
lieguma purvos, ka ari arpus tiem mitras, slapjas vietas, pieméram, bebrainés. Ligzdo
vismaz 15 pari. Nelielas grupas uzturas ari ap 20 neligzdojosi ipatni. / At least 15
pairs are nesting. In small groups there are also not nesting individuals.

14.

Haliaeetus albicilla

Juras érglis 1 1

Teritorijas dienvidaustrumu dala 2005.g. konstatéts nesekmigs ligzdosanas mégina-
jums. / In 2005 an unsuccesfull nesting was observed.

15.

Lanius excubitor

Liela ¢akste 3 1

Lidz sim konstatéta visos dabas lieguma purvos, iznemot Vanagu purvu. Kopa visos
purvos ligzdo 3-5 pari. / The species was observed in all the mires of the nature re-
serve. In total 3-5 pairs are nesting.

16.

Lanius collurio

Brana cakste 1

Piemérotas vietas ligzdo, tomér neliela skaita. / Nesting in suitable habitats, but in
small number.

17.

Lullula arborea

Sila cirulis 1

2005.9. dzirdéts dziedam Pumpuru purva dienvidu mala. Atseviskas vietas ligzdo. /
In 2005 the species was heard in the southern part of Pumpuri Mire. In cerrain areas
is nesting.

18.

Numenius arquqta

Kuitala 2|2

Novérota tikai Vasenieku purva 2003.g., kad abas reizes redzéts viens putns (V.Liepas
dati). / In 2003 was only one bird observed only in Vasenieki Mire (V.Liepa data).

19.

Pandion haliaeetus

Zivju érglis 311

Ka PNV vietai skaita vértéjums ir 1-2 pari (Racinskis, 2004). Péc 1991.g. datiem ligzda
bijusi Vanagu purva apkartné. Kopuma varétu ligzdot 2-3 pari. / In total 2-3 pairs
could be nesting.
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Sugas latiniskais
nosaukums/Species
scientific name

Sugas latviskais
nosaukums/Species
in Latvian

LSG|IAS [MIK

ES

Sastopamiba dabas lieguma/Distribution in the territory

20.

Pernis apivorus Kikis

Skaits pa gadiem nemédz daudz mainities un visuma ir stabils. Kopuma teritorija un
tas robezu tiesa tuvuma varétu ligzdot vismaz 10 pari. / At least 10 pairs could be

nesting in the territory or its surroundings.

21.

Picoides tridactylus

Trispirkstu dzenis 311

Ka PNV vietai skaita vértéjums ir 2-5 pari (Racinskis, 2004). Ligzdo 3-6 pari. / In total

3-6 pairs are nesting.

22.

Picus canus

Peléka dzilna 1 -

Ka PNV vietai skaita vértéjums ir 15-20 pari (Racinskis,2004). Konstatéta daudzas
vietas gan 2001.g. (V.Liepas dati), gan 2005.g., bet, iesp&jams, tomér mazak ka melna
dzilna. Varétu ligzdot 8-10 pari. / The species was observed in many places in 2001
and 2005 (V.Liepa data). About 8-10 pairs could be breeding.

23.

Pluvialis apricaria

Dzeltenais tartins 301 -

Teritorija kvalificéta ka PNV ar 10-20 pariem (Racinskis 2004). Dazada skaita konstatéts
visos teritorijas purvos, ka ari TriSautpurva un Sémspurva dalas, kopa ne mazak ka 15 pari.
Lielakais paru skaits konstatéts Vasenieku purva - ne mazak ka 6 pari (V.Liepas dati),
Pumpuru purva 5 pari. / At least 15 pairs were observed, most in Vasenieki Mire (6
pairs) (V. Liepa data) but in Pumpurvu Mire - 5 pairs.

24,

Sterna hirundo

Upes ziring 1 -

Konstatéts Starinezera 2005.9., kad novéroti vairaki putni, kas, iespéjams, ligzdoja. /
Several individuals were observed in Starinezers Lake where they could be nesting.

26.

Tetrao urogallus

Mednis 3 ]2

Teritorija kvalificéta ka PNV ar 20 gailiem (Racinskis, 2004). Te atrodas cetri riesti, bet
daléji teritorija — viens. V&l tris riesti atrodas dazu simtu metru attaluma. Pavisam teri-
toriju dazada pakapé izmanto medni no astoniem riestiem. lespéjams, pastav ari vél
dazi nepubliskoti riesti. / There are 4 lekking areas in the territory, 1 is partly only.

27.

Tringa glareola

Purva tilbite

Teritorija kvalificéta ka PNV ar 15-30 pariem (Racinskis, 2004). Konstatéta purvos, kur|
atrodas purva ezerini un dzilakas lamas. Visvairak atrasta Vasenieku purva, kur skaits
2003.-2005 gados ir bijis ne mazak ka 5-8 pari (V.Liepas dati). Kopa dabas lieguma
purvos ligzdo vismaz 14 pari. / Between 2003-2005 in Vasenieki Mire at least 5-8

pairs were observed (V.Liepa data).

Klanu purvs / Klani Mire

15. pielik. Ipasi aizsargajamas vaskularo augu un siinu sugas dabas lieguma “Klanu purvs”.
Annex 15. Especially protected vascular plant and bryophyte species in Klani Mire Nature Reserve.

N, Suga; Iatil!iskqis nosaukums/| Sugas Iatvis.kai_s nosau- | o=l ias | mikl Es Se'lstqpan_\iba'dabas Iieg_umé/ Sggas 'registrécijas pirmais un pédéjais
* | Species scientific name kums/ Species in Latvian Distribution in the territory | laiks/First and the last record
VASKULARIE AUGI/VASCULAR PLANTS
1. | Agrimonia pilosa Spilvainais ancitis II, IV| loti reti/very rare Tabaka u.c,, 1991
2. | Cardamine flexuosa Izlocita kérsa 2 |1 ]+ loti reti/very rare Tabaka, 1985
3. | Carex buxbaumii Buksbauma grislis 1| + |oti reti/very rare Baronina, 2005
4. | Carex demissa Zemienu grislis 3 reti/rare Baronina, 2004
5. | Carex paupercula Palu grislis 311 + loti reti/very rare Eglite, 1987
6. | Carex scandinavica Skandinavijas grislis 2 |1 reti/rare Baronina, 2001; Baronina 2005
7. | Corallorhiza trifida Tejdaivu korallsakne 3 1 + reti/rare Tabaka u.c., 1991; Baronina 2005
8. | Cypripedium calceolus Dzeltena dzeguzkurpite 2 | 1 | + [ILIV]lotireti/very rare Tabaka, 1984; Baronina, 2005
9. | Dactylorhiza fuchsii Fuksa dzeguzpirkstite 4 11 saméra biezi/rather common | Tabaka u.c.,, 1991; Baronina 2005
10. | D. maculata Plankumaina dzeguzpirkstite| 4 1 reti/rare Tabaka u.c., 1991; Baronina 2005
11. | D.incarnata Stavlapu dzeguzpirkstite | 4 | 1 reti/rare Eglite, 1988; Baronina 2005
12. | Dentaria bulbifera Sipolinu zobainite 3 (1 |oti reti/very rare Eglite, 1984; Baronina 2005
13. | Eleocharis multicaulis Daudzstublaju pameldrs 1 1 + reti/rare Tabaka., 1971; Baronina, 2005
14. | Gymnadenia conopsea Odu gimnadénija 4 |1 reti/rare Tabaka, 1988; Baronina, 2005
15. | Galium trifidum Trejdalu madara 3 loti reti/very rare Susko, 1987
16. | Huperzia selago Apdzira 4 12 V | reti/rare Tabaka, 1984; Baronina 2005
17. | Hydrocotyle vulgaris Parasta vairoglape 2 |1 ] + reti/rare Tabaka u.c., 1974; Baronina, 2005
18. | Juncus bulbosus Sipolinu donis 3 11 + |oti reti/very rare Talla, 1972 ; Baronina, 2005
19. | Juncus squarrosus Skrajais donis 3 11 loti reti/very rare Tabaka u.c,, 1991; Baronina 2005
20. | Liparis loeselii Lézela lipare 3 | 1 | + [ILIV]lotireti/very rare Susko, 2005
21. | Listera cordata Sirdsveida divlape 311 [ + reti/rare Tabaka, 1988; Baronina 2005
22. | Littorella uniflora Vienzieda krastene 2 1 |oti reti/very rare Susko, 1992, 2005
23. | Lobelia dortmanna Dortmana lobélija 1 1 + reti/rare Reinfelds, 1968; Baronina, 2005
24. | Lycopodiella inundata Palu staipeknitis 2 | 1 | + | V [lotireti/very rare Susko, 1987
25. | Lycopodium annotinum Gada staipeknis 4 | 2 V | saméra biezi /rather common | Tabaka u.c., 1991; Baronina, 2005
26. | Lycopodium clavatum Validu staipeknis 4 |2 V| loti reti/very rare Tabaka u.c,, 1991
27. | Myosotis ramosissima Pakalnu neaizmirstule 3 11 |oti reti/very rare Tabaka, 1984
28. | Myrica gale Parasta purvmirte 3 2 saméra biezi /rather common | Reinfelds, 1968; Baronina, 2005
29. | Myriophyllum alterniflorum Pamisziedu daudzlape 1 reti/rare Tabaka, 1972; Baronina, 2005
30. | Nuphar pumila Sika lépe 3 reti/rare Eglite, 1983, Susko, 2005
31. | Pinguicula vulgaris Parasta kreimule 2 |1 reti/rare Eglite, 1984; Baronina 2005
32. | Platanthera bifolia Smarziga naktsvijole 4 |1 saméra biezi /rather common | Eglite, 1984; Baronina 2005
33. [ Potamogeton rutilus lesarta glivene 3 loti reti/very rare Eglite, 1984, Susko, 1987
34. | Primula farinosa Bezdeligactina 2 1 + reti/rare Tabaka, 1984; Baronina, 2005
35. | Rhynchospora fusca Branganais baltmeldrs 1 1 + reti/rare Tabaka, 1971; Baronina, 2005
36. | Schoenus ferrugineus Rlsgana melncere 3 11 + reti/rare Tabaka, 1984; Baronina 2005
37. | Trichophorum cespitosum Cinu mazmeldrs 3 1 biezi/common Tabaka, 1983; Baronina, 2005
38. | Viola uliginosa Dukstu vijolite 3 saméra biezi /rather common | Eglite, 1984; Baronina 2005
SUNAS/BRYOPHYTES ( 2005. G. SUNAS NETIKA INVENTARIZETAS/ NOT INVENTORIZED IN 2005)
1. | Barbilophozia kunzeana Kunces bardlape 1 Abolina, 1991
2. | Bazzania trilobata Trejdaivu bacanija 2 11 ] + Abolina, 1991
3. | Calliergon trifarium Apallapu dumbrene 1 1 Abolina, 1991
4. | Dicranum leioneuron Divzobe gluddzislas 1 Abolina, 1991
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Species scientific name kums/ Species in Latvian Distribution in the territory | laiks/First and the last record

5. | Fossombronia foveolata Dobulu fosombronija 1 1 Susko, 1992, 2005

6. | Frullania tamarisci Tamarisku frulanija 2 |1 + Abolina, 1991

7. | Lejeunea cavifolia Doblapu leZzeneja 2 |1 + Abolina, 1991

8. [ Leucobrium glaucum Zilgana baltsamtite \ Baronina, 2005

9. | Neckera crispa Vilnaina nekera 311 + Abolina, 1991, Baronina, 2005

10. | Neckera pennata Issetas nekera Baronina, 2005

11. | Orthotrichum lyellii Laiela pukcepurene 2 [ 1 Abolina, 1991

12. | Preisia quadrata Kvadratiska preisija 2 Susko, 1992, 2005

13. | Ricardia plamata Pirkstaina rikardija 311 Abolina, 1991

14. | Riccardia chamaedryfolia Jomaina rikardija 1 Susko, 1992, 2005

15. | Riccardia multifida Daudzzaru rikardija 1 Abolina, 1991

16. | Scapania nemorea Birztalu lapstite 1 1 + Abolina, 1991

16. pielik. Klanezera idensaugu flora 1987. un 2005. gada. Annex 16. Macrophyte flora of Klanezers Lake in 1987 and 2005.

Sugas latiniskais

Sugas latviskais no-

Izplatiba 1987.(1992.) gada / Distribution in 1987 (1992) (péc|

nosaukums/Species | saukums/ Species d = Izplatiba 2005. gada / Distribution in 2005
o 4 in Latvian /according to Tabaka et al., 1991, Susko, 1994a, 1994b)

MIETURALGES / CHAROPHYTES
Chara aspera <karba mieturite j ezera DA dala uz smilts, 15 cm dziluma, ari citur /in

SE part of the lake on sand, 15 cm deep, also elsewhere |

Charavirgata

slaida mieturite

ezera Z un D dalas uz tiras un danainas smilts, 5- 15 cm
dziluma, vietam kopa ar lobéliju /in N and S parts of the
lake on pure and muddy sand, in some places together
with Lobelia (Susko, 1992, 2005)

nav mainijusies / not changed

Chara strigosa

asa mieturite

ezera Z dala, duinas, 25 cm dziluma / in N part of the lake,
on mud, 25 cm deep (Susko, 1992)

suga, visticamak, izzudusi / species, most likely, has
disappeared

SUNAUGI / BRYOPHYTES

Scorpidium scorpioides

parasta diZsirpe

neliela daudzuma dazas vietas Z dalas smilsainaja
litorala sekluma un D dala (40 cm dziluma) / in small
quantity in some places in shallow, sandy littoral of
the N part and in the S part (40 cm deep)

VASKULARIE AUGI / VASCULAR PLANTS

Carex lasiocarpa pukauglu grislis ezera litorala, biezi / in littoral, frequently nav mainijusies / not changed
Carex rostrata uzpastais grislis ezera litorala / in littoral nav mainijusies / not changed
Eleocharis acicularis adatu pameldrs reti, ezera Z dalas litorala / rarely, littoral of the N part nav mainijusies / not changed
Eleocharis daudzstublaju N s . daudzkartigi palielinajusies / very considerably inc-
multicaulis pameldrs loti reti, ezera litoralg, / very rarely, littoral of the Lake reased
. ] nelielas audzés ezera smil3ainaja litorala / small stands in nav mainijusies, Z pusé !(.)t' maz, D puse dazas V|eta§,
Eleocharis palustris purva pameldrs the sandy littoral nedaudz / not changed, in the N part very scarcely, in
Y the S part in some places, scarcely
. L litorala uz danaina pamata, biezi, ipasi R dala / in the AT
Equisetum fluviatile upes kosa littoral on mud, frequently, especially in the W part nav mainijusies / not changed
. _ nav mainijusies, sastopamas atseviskas vietas litorala
Z};dr;?g—qrzrrl)iie fnaanzjlséme ezera Run ZA dalas / in W and SE parts of the lake sekluma / not changed, separate places in the shal-
P low littoral
daudzkartigi palielinajusies Z paliené, paris vietas
sastopama jau ari D dalas palieng, vietam ieviesas ari
ezera Z dalas litorala sekluma kopa ar lobéliju, kras-
Hydrocotyle parasta ezera Z dalas smil3ainaja palieng, 1 vieta / in sandy flood- | teni un daudzstublaju pameldru / very considerably
vulgaris vairoglape plain in the N part of the lake (Tabaka, 1971) increased in N floodplain, in some places already in
S floodplain, in some places also to be found in the
shallow littoral in the N part together with Lobelia,
Littorella and Eleocharis multicaulis
Juncus bulbosus var viena vieta ezera ZRZ un vairakas vietas Z dalas lito-
fluitans * | sipolinu donis - rala / one place in the NNW and several places in the
N littoral of the lake
. mazais s /s )
Lemna minor ddenszieds ezera R un ZA dalas / in W and NE parts of the lake nav zinu / no data
Lemna trisulca ggje(iglz‘?:ds ezera DR dala /in SW part of the lake nav zinu / no data
Z dalas litorala daudzkartigi palielinajusies, sasto-
. . N ezera Z dalas litorala - viena diezgan liela audze / in the | pama ari 3 vietas D dalas litorala / very considerably
Littorella uniflora vienzieda krastene littoral of the N part — one rather big stand (Susko, 1992) | increased in the littoral of the N part, also in 3 places
in the littoral of the S part
Dortmana daudzkartigi palielinajusies gan ezera Z, gan D dala
Lobelia dortmanna lobéliia reti, ezera / rarely in the littoral / very considerably increased both in N and S parts
! of the lake
Myriophyllum pamisziedu visa ezera, Ipasi centralaja un ziemeldala / in the whole | samazinajusies vismaz divkart / decreased at least 2
alterniflorum daudzlape lake, especially its central and N parts times
reti, ezera ZA un DR [icos / rarely, in NE and SW bays of vairakkart palielinajusies, tagad sastopama daudz
Nuphar lutea dzeltend lépe the lake ! visas ezera dalas / considerably increased, now abun-
dantly in all parts of the lake
Nuphar pumila sika lepe diezgan biezi, visa ezera / rather frequently in the whole lake| samazinajusies vismaz divkart / decreased at least 2 times
Nymphaea alba balta tdensroze reti, ezera DR dala / rarely, in the SW part of the lake nav mainijusies / not changed
Nymphaea sniegbalta diezgan reti, ezera ZR un ZA dala / rather rarely, in NW nav mainijusies vai ari ir nedaudz samazinajusies /
candida udensroze and NE parts of the lake not changed or decreased slightly
ZZ?:%’}I?SMS parasta niedre ;'nsg géirﬁag:izl;un daudz/in the whole lake, frequently nedaudz palielinajusies / slightly increased
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Sugas latiniskais
nosaukums/Species
scientific name

Sugas latviskais no-
saukums/ Species
in Latvian

Izplatiba 1987. (1992.) gada / Distribution in 1987 (1992) (péc
/according to Tabaka et al., 1991, Susko, 1994a, 1994b)

Izplatiba 2005. gada / Distribution in 2005

Potamogeton
gramineus

zdlaina glivene

biezi, visa ezera, iznemot R dalu / frequently, in the whole
lake except its W part

samazinajusies vismaz divkart / decreased at least 2
times

Potamogeton natans

peldosa glivene

diezgan bieZi, ezera R un ZA dalas, retdk Z un D dalas /
rather frequently, in W and NE parts of the lake, more
rarely in N and S parts

nav mainijusies / not changed

W parts of the lake

Potamogeton - ) - . -
obtusifolius struplapu glivene reti, ezera DR dala / rarely, in the SW part nav zinu / no data
daudzkartigi samazinajusies, atrasta tikai 1 vieta
Potamogeton . diezgan biezi, visa ezera / rather frequently, in the whole | ezera ZRZ dala pie laivu piestatnes / very considerab-
: skaujosa glivenes L .
perfoliatus lake ly decreased, found justin 1 place in NNW part near
boat place
. - - . iespéjams, samazinajusies — atrasts viens izskalots
Potamogeto visgara glivene reti, ezera centralaja un A dalas / rarely, in central and E augs, probably decreased, only one plant was found
praelongus parts of the lake
washed ashore
Potamogeton Lo |oti reti, ezera R un DR licos / very rarely, in W and SW suga, visticamak, izzudusi / species, most likely, has
y iesarta glivene H -
rutilus bays disappeared
nedaudz paris vietas Z un DA dalas litorala sekluma
Ranunculus - - . ¢ p
ravas gumdega - / scarcely in some places in the shallow littoral of N
flammula
and the SE parts
loti reti, vieniga atradne smil3ainaja litorala un paliené / vairakkartigi palielinajusies, tagad sastopama vaira-
Rhynchospora bringanais ; ! 9 . J ) P kas vietas, pirmo reizi 1 atradne ari ezera DAD palie-
very rarely, the only place in the sandy littoral and flood- | "% . - -
fusca baltmeldrs lain of the lake né / considerably increased, now in several places, for
P the first time 1 place also in SSE floodplain of the lake
Sagittaria sagittifolia | parasta bultene loti reti, ezera DA dala / very rarely, in the SE part of the lake | nav zinu / no data
visa ezera nelielas audzés vai ka pavaditajsuga citas ceno-|
Scirpus lacustris ezera meldrs zés / small stands or as an accompanying species in the | nav mainijusies / not changed
whole lake
iespéjams nedaudz samazinajusies, neliela daudzu-
Sparganium vienkdrsa ezgalvite | ezera Run A dalas/inW and E parts of the lake ma atzimeta R dala gar SI'!(SUU / probably sllghtly
emersum i decreased, in small quantity along the quagmire of
the W part
Sparganium nav mainijusies, atziméta R dala litorala uz slikSnas
mpinigvum maza eZgalvite ezera DR dala /in SW part of the lake / not changed, in the littoral of W part along the
quagmire
. . e - . . nedaudz samazinajusies, neliela daudzuma atziméta
ytrlculang vidéja puslene atseviskas vietas Z un D dala lidz 20 cm dzilumam /in se ZA un D dalu litorala sekluma / slightly decreased, in
intermedia veral places in N and the S parts up to the depth of 20 cm T .
small quantity in shallow littoral of NE and S parts
Utricularia vulgaris parasta puslene diezgan reti, ezera ZA un R dalas / rather rarely, in NE and nav zinu / no data

Typha angustifolia

Saurlapu vilkvalite

diezgan reti, lielakas audzes ezera R un A dalas / rather
rarely, larger stands in W and E parts of the lake

nav mainijusies / not changed

Typha latifolia

platlapu vilkvalite

ezera litorala / in the littoral

nav mainijusies / not changed

Izceltas / marked in Bold - ipasi aizsargajamas sugas / especially protected species

17. pielik. Latvijas aizsargajamie biotopi un to izplatiba Klanezera.
Annex 17. Protected habitats of Latvian importance and their distribution in Klanezers Lake.

Biotops / Habitat

Izplatiba / Distribution

Biotopam raksturigas retas un ipasi aizsarga-
jamas sugas / Rare and especially protected
species characteristic of the habitat

Semidistrofi ezeri / Semidystrophic lakes

Viss ezers/ The whole lake

daudzstublaju pameldrs Eleocharis multicaulis
sipolinu donis Juncus bulbosus

vienzieda krastene Littorella uniflora
Dortmana lobélija Lobelia dortmanna

gale stands

Piejuras ezeri un to piekrastes ar daudz-
stublaju pameldra Eleocharis multicaulis,
brangana baltmeldra Rhynchospora fusca
un parastas purvmirtes Myrica gale augu
sabiedribam / Coastal lakes with Eleocharis|
multicaulis, Rhynchospora fusca and Myrica

Plasi un bagatigi visos smilainajos litorala posmos ezera Z un D
dal3, izplatiba sakrit ar daudzstublaju pameldra Eleocharis mul-
ticaulis izplatibu ezera / Widely and abundantly along all sandy
stretches of the littoral in N and S parts of the lake, distribution of
the habitat coincide with that of Eleocharis multicaulis

Skandinavijas grislis Carex scandinavica
daudzstublaju pameldrs Eleocharis multicaulis
dobulu fosombronija Fossombronia foveolata
parasta vairoglape Hydrocotyle vulgaris
sipolinu donis Juncus bulbosus

vienzieda krastene Littorella uniflora
Dortmana lobélija Lobelia dortmanna

palu staipeknitis Lycopodiella inundata
parasta purvmirte Myrica gale

kvadratiska preisija Preissia quadrata
brdnganais baltmeldrs Rhynchospora fusca
jomaina rikardija Riccardia chamaedryfolia

Mikstadens ezeri ar ezerenu Isoetes un/
vai lobéliju Lobelia un krastenu Littorella
audzém / Softwater lakes with Isoetes and/
or Lobelia, Littorella stands

Gandriz bez partraukumiem ezera Z un D dalas smilsainaja li-
torala, bagatigak Z dala, jo D dala dunainaka, izplatiba sakrit ar
Dortmana lobélijas Lobelia dortmanna un vienzieda krastenes
Littorella uniflora izplatibu ezera / Almost without interruptions in
the sandy littoral of N and S parts of lake, more abundantly in N
part because S part is muddier, distribution of the habitat coinci-
de with that of Lobelia dortmanna and Littorella uniflora

daudzstublaju pameldrs Eleocharis multicaulis

sipolinu donis Juncus bulbosus

vienzieda krastene Littorella uniflora

Dortmana lobélija Lobelia dortmanna

palu staipeknitis Lycopodiella inundata

Ezeri ar pamisziedu daudzlapes Myriophyl-
lum alterniflorum audzém / Lakes with
Myriophyllum alterniflorum stands

Visa ezera / The whole lake

pamisziedu daudzlape
Myriophyllum alterniflorum

Ezeri ar sikas lépes Nuphar pumila audzém
/ Lakes with Nuphar pumila stands

Visa ezera / The whole lake

sika lepe Nuphar pumila
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18. pielik. Klanezera raksturojums. Annex 18. Charactiristics of Klanezers Lake.

PAZIME / FEATURE

NOVERTEJUMS / EVALUATION

PAZIME / FEATURE

NOVERTEJUMS / EVALUATION

Biolimnologiskais tips / Biolimnolo-
gical type (saskana ar A. Méemetsa
tipologiju / according to the typo-
logy by A. Mdemets, 1971, 1974)

Sekls (neslanots) eitroficéts semidis-
trofa (SD*) tipa ezers / Shallow (non-
stratified) eutrophized semidystrop-
hic lake (SD*)

Gaisi dzeltena / Light yellow (1984. g. jdl.-
aug./ July - August 1984, Leinerte, 1985)

19 - brana / brown (14.6.2005.)

Ezeru atidenojosas upes /
Outflowing rivers (Baltijas jaras liel-
baseins / drainage area of the Baltic
Sea)

D virziena / in the S direction: Klanu-
Buasnieku kanals / Canal from Lake
Klanezers to Lake Busnieku - Basnie-
ku ezers / Lake Basnieku - Baltijas
jara / the Baltic Sea;

Udens dzidriba / Water transparency
(péc Sekki diska / according to the
Secchi disc) (m)

1,5/1.5(23.9.1971.)*

1,8/1.8(1984. g.jal.- aug./ July -
August 1984, Leinerte, 1985)

Z virziena / in the N direction: Dizgra-
vis — Irbe — Baltijas jura / the Baltic Sea

1,5/1.5(14.6.2005.)

Raksturojums péc tiesa sateces basei-
na galvenajiem zemes lietojuma vei-
diem un atrasanas adensskirtnes zona
/ Characterization according to the
main landuse types represented in
the direct catchment area of the lake
and its location in the watershed area

—_

Kopéjais aizaugums / Total over-
growth (%)

40(23.9.1971.)*

Batiskas adens limena izmainas 20.
gadsimta / Significant changes in
water level during the 20th century

Pazeminajas par 40 cm péc Klanu-Bas-
nieku kanala izrakSanas 1929.- 1931.
gada / Lowered 40 cm after the digging
up of the canal between Lake Klanezers
and Lake Busnieku in 1929 - 1931

Ezera hidrologiskais rezims / Hydro-
logical regimen of the lake

Notekoss / Downflowing

Ezera platiba / Lake area (ha)

1928.gada /in 1928:70 - 75

1947.gada /in 1947:68,57 / 68.57

Butiska antropogéna ietekme sateces
baseina 20. gadsimta / Significant
anthropogenic impact in the catch-
ment area during the 20th century

Ezera krasta esosas Klanu purva dalas|
nosusinasana 1959. gada un Dziru
purva nosusinasana 1962. gada /
Drainage of the part of the Klani Mire
situated at the lake shore in 1959 and
drainage of the Dziru Mire in 1962

2004. gada /in 2004: 61,46 / 61.46

Udensvirsas platiba / Water area of
the lake (ha)

1928.gada/in 1928:70 - 75

1947.gada /in 1947:68,57 / 68.57

2004. gada / in 2004: 60,03 / 60.03

Eiropas Savienibas aizsargajamie bio-
topi / Protected habitats of European
importance(saskana ar Eiropas Pado-
mes 1992. gada 21. maija direktivu
92/43/EEC / according to the Direc-
tive of the European Council 92/43/
EEC of 21 May 1992)

1. Oligotrofu lidz mezotrofu augu sa-
biedribas mineralvielam nabadzigas
Gdenstilpés un to krastmalas (kods
3130) / Oligotrophic to mesotrophic
standing waters with vegetation of
the Littorelletea uniflorae and/or
Isoéto-Nanojuncetea (code 3130)

Salas un to platiba / Number of
islands and their area (ha)

1928. gada/in 1928: neviena / none

1947.gada/in 1947:? neviena /?
none

2. Parejas purvi un slik3nas (kods
7140) / Transition mires and quaking
bogs (code 7140)

1985. gada / in 1985: viena / one
(0,04 /0.04)

2004. gada / in 2004: piecas / five
(0,06 /0.06;0,08/0.08;0,12/0.12;
0,14/0.14;1,03/1.03;

kopa / altogether 1,43/ 1.43)

Latvijas Republika Tpasi aizsargajamie
biotopi / Protected habitats of Lat-
vian importance (saskana ar LR MK
noteikumiem nr. 421 un to groziju-
miem / according to the Regulations
nr. 421 of the Council of Ministers

of the Republic of Latvia and their
Amendments)

1. Semidistrofi ezeri / Semidystrophic
lakes.

Kopéjais sateces baseins (km?) un ta
galvenie zemes lietojuma veidi /
Entire catchment area of the lake
(km?) and its main landuse types

1928.gada/in 1928:4,5

1947.gada/in 1928:4,0

2004. gada / in 2004: 2,9 (59% purvi /
mires, 20% mezi / forests, 21% ezers
/ lake)

2. Piejlras ezeri un to piekrastes ar
daudzstublaju pameldra Eleocharis
multicaulis, bringana baltmeldra
Rhynchospora fusca un parastas purv-|
mirtes Myrica gale augu sabiedribam
/ Coastal lakes with Eleocharis multi-
caulis, Rhynchospora fusca and Myrica
gale stands.

Ezera specifiskais baseins (kopéja
sateces baseina un ezera Gdensvirsas
platibu attieciba) / Specific catch-
ment area of the lake (the proportion
between the entire catchment area
of the lake and the lake water area

5:01

3. Mikstadens ezeri ar ezerenu Isoetes
un/vai lobéliju Lobelia un krastenu
Littorella audzém / Softwater lakes
with [soetes and/or Lobelia, Littorella
stands.

Vidéjais dzilums / Mean depth (m)

0,8/0.8*

Lielakais dzilums / Maximum depth (m)

1,8/1.8*

4. Ezeri ar pamisziedu daudzlapes
Myriophyllum alterniflorum audzém /
Lakes with Myriophyllum
alterniflorum stands.

Lielakais garums / Maximum length (km)

1947.gada/in 1947:1,21/1.21

2004.gada /in 2004: 1,17 /1.17

Lielakais platums / Maximum width (km)

1947.gada /in 1947:0,75/0.75

5. Ezeri ar sikas lépes Nuphar pumila
audzém / Lakes with Nuphar pumila
stands.

2004. gada /in 2004: 0,75/ 0.75

Krasta linijas garums / Length of the
shoreline (km)

1947.gada/in 1947:4,20/4.20

2004. gada /in 2004: 5,04 / 5.04

Vidéja adens limena absolatais augs-
tums / Altitude of the mean water
level (mvjl./ ma.s.l.)

1928.gada/in 1928:ap 19,5/
around 19.5

Retas un aizsargajamas sugas ezera /
Rare and especially protected species|
in the lake

9 sugas / species: Eleocharis multi-
caulis, Hydrocotyle vulgaris, Juncus
bulbosus var. fluitans, Littorella uniflo-
ra, Lobelia dortmanna, Myriophyllum
alterniflorum, Nuphar pumila, Pota-
mogeton rutilus, Rhynchospora fusca

1971.gada/in 1971:18,9/18.9*

Udens tilpums / Water volume (milj.

Retas un aizsargajamas sugas ezera
smilsainaja paliené / Rare and protec-|
ted species in the sandy floodplain
of the lake

10 sugas / species: Fossombronia
foveolata, Preissia quadrata, Riccardia
chamaedryfolia, Carex scandinavica,
Eleocharis multicaulis, Hydrocotyle
vulgaris, Juncus bulbosus, Lycopodiella
inundata, Myrica gale, Rhynchospora
fusca

m3/ millions m3) 0,568 /0.568*
Nosacita adens apmaina (gadi) /
Estimated period of water turnover | 0,82/0.82
in the lake (years)
(300 dienas / days)

Udens krasa / Water colour (novérté-
jums péc Forela-Ules skalas / accor-
ding to the scale by Forel-Ule)

16 - dzeltena / yellow (23.9.1971.)*

Retas un aizsargajamas sugas ezeru no-
krastes slikSna / Rare and protected species
in the shoreline quagmire of the lake

3 sugas / species: Galium trifidum,
Liparis loeselii, Myrica gale

Biologiskas daudzveidibas novérté-
jums / Evaluation of the biological
diversity

Izcils eitroficéta semidistrofa tipa
ezers visa Baltijas valstu méroga /
Outstanding eutrophized semidys-
trophic lake of the Baltic importance
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19. pielik. Dabas lieguma “Klanu purvs” konstatétas biotopu daudzveidibu raksturojosas bezmugurkaulnieku sugas.
Annex 19. The invertebrate species characterising diversity of habitats in Klani Mire Nature Reserve.

ATKLATIE BIOTOPI/OPEN HABITATS EZERS UN GRAVJI/LAKE, DITCHES MEZI/FORESTS
Aglais urticae Aeshna grandis Acanthoderes clavipes
Apatura iris Aeshna juncea Allecula morio
Araschnia levana Aeshna cyanea Camponotus sp.
Argynnis adippe Brachytron pratense Clytus arietis
Argynnis aglaja Coenagrion lunulatum Judolia sexmaculata
Argynnis laodice Coenagrion puella Lasius fuliginosus
Argynnis paphia Cordulia aenea Laphria ephippium
Brenthis ino Enallagma cyathigerum Lygistopterus sanguineus
Carterocephalus palaemon Erythromma najas Monochamus sp.
Clossiana selene Ischnura elegans Necydalis major
Euphydryas aurinia Lestes sponsa ? Pyrrhochroa coccinea
Gonepteryx rhamni Leucorrhinia albifrons Saperda scalaris
Hypparchia semele Leucorhinia pectoralis
Inachis io Leucorhinia rubicunda
Lycaena virgaureae Libellula depressa
Maniola jurtina Libellula fulva
Mellicta deione Libellula quadrimaculata
Mellicta diamina Orthethum brunneum
Ochlodes sylvanus Orthethum cancellatum
Pieris brassicae Pyrrhosoma nymphula
Plebejus argus Somatochlora acrtica
Plebejus idas Sympecma annulata
Polygonum c-album Sympetrum flaveolum
Polyommatus icarus
Thymelicus sylvestris
Vanessa atalanta

20. pielik. Dabas lieguma “Klanu purvs” sastopamas sausszemes gliemezu sugas.
Annex 20. Terrestrial mollusc species in Klani Mire Nature Reserve.

Nr. | Sugas latiniskais nosaukums/
* | Species scientific name

Sugas latviskais nosaukums/
Species in Latvian

Distri

Acanthinula aculeata

Mazais dzelongliemezis

reti/rare

Aegopinella pura

Maza gludspolite

reti/rare

Bradybaena fruticum

Eiropas krimgliemezis

loti biezi/very common

Carychium minimum

Resnais sikgliemezis

|oti biezi/very common

Carychium tridentatum

Slaidais sikgliemezis

bieZi/common

Cepaea hortensis

Darza vingliemezis

bieZi/common

Cochlicopa lubrica

Parastais gludgliemezis

biezi/common

ool il Gl IE ol B

Cochlicopa nitens

Lielais gludgliemezis

3 1 | loti reti/very rare

9. | Cochlodina laminata

Gludais varpstingliemezis

reti/rare

10. | Cochlodina orthostoma

Taisnmutes varpstingliemezis

3 1 | reti/rare

11. | Columella edentula

Bezzobu veltngliemezis

loti bieZi/very common

12. | Clausilia bidentata *

Divzobu varpstingliemezis

3 1 |reti/rare

13. | Clausilia dubia *

Margainais varpstingliemezis

3 1 | reti/rare

14. | Discus ruderatus

Brana rievspolite

loti bieZi/very common

15. | Euconulus alderi Tumsa konusspolite reti/rare
16. | Euconulus fulvus Gai$a konusspolite biezi/common
17. | Macrogastra plicatula Krokainais varpstingliemezis reti/rare
18. | Macrogastra ventricosa Véderainais varpstingliemezis reti/rare

19. | Nesovitrea hammonis

Brdna svitrspoilite

loti biezi/very common

20. | Nesovitrea petronella

Blava svitrspolite

loti bieZi/very common

21. | Perforatella bidentata

Divzobu vingliemezis

biezi/common

22. | Punctum pygmaeum

Mazais punktgliemezis

loti biezi/very common

23. | Succinea putris

Parastais dzintargliemezis

biezi/common

24. | Vertigo antivertigo

Purva pumpurgliemezis

reti/rare

25. | Vertigo pusilla

Kreisais pumpurgliemezis

reti/rare

26. | Vertigo substriata

Svitrainais pumpurgliemezis

biezi/common

27. | Vitrea crystallina

Parasta kristalspolite

biezi/common

* Dabisko mezu indikatorsuga
* Natural forest habitat indicator species

21. pielik. Dabas lieguma “Klanu purvs” konstatétas retas un ipasi aizsargajamas bezmugurkaulnieku sugas.
Annex 21. Rare and protected invertebrate species recorded in Klani Mire Nature Reserve.

Nr Suga.s Iatir]iskgis nosaukums/ Suga.s Ia_tviskai:s nosaukums/ LsG|1as |mik| Es Sa.\stqparpiba.a dabas Iiegumé/
* | Species scientificname Species in Latvian Distribution in the territory

1. | Clausilia cruciata asribu varpstingliemezis 311 + reti/rare

2. | Leucorrhinia albifrons raibgalvas purvuspare + | IV | reti/rare

3. | L. pectoralis spilgta purvuspare + | Il V| reti/rare

4. | Libellula fulva mainiga spare 1 + loti biezi/very common

5. | Pyrrhosoma nymphula ugunsspare 4 reti/rare

6. | Callimorpha dominula natru lacitis 4 reti/rare

7. | Lasius fuliginosus spoza skudra + reti/rare

8. | Apaturairis karklu zaigraibenis 2 reti/rare

9. | Euphydryas aurinia skabiosu plavraibenis 1 + | Il |reti/rare

10. | Necydalis major vitolu slaidkoksngrauzis 2 + saméra reti/ rather rare
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22. pielik. Klanu purva virsaugsnes bezmugurkaulnieku fauna. Augsnes lamatu ekspozicijas periods 21.05.-18.06.2005.
Annex 22. Epigeic invertebrate fauna of Klani Mire. Exposition period of pitfall traps - 21.05-18.06.2005.

KARTA/ORDER | DZIMTA/FAMILY SUGA/SPECIES SKAITS KARTA/ORDER | DZIMTA/FAMILY SUGA/SPECIES SKAITS
Araneae Zirnekli Araneae Araneae 648 Staphylinidae Stenus clavicornis 1
Chilopoda . " . . Staphylinidae sp. 12 2

Lithobiidae Lithobius sp. 1
Kaulenes P Staphylinidae sp. 13 2
\(;;)tl)eociwsstera Carabidae Agonum ericeti 18 Ischnosoma splendidus 3
- - Ochthephilus fracticorne 1
Pterostichus diligens 14 Heteronter
Pterostichus rhaeticus 9 Bl‘?algci?p era Hebridae Hebrus rufipes 1
Chrysomelidae | Altica oleracea : 31 Lygaeidae Macrodema microptera 3
Chqetocnema hortensis 1 Pentatomidae | Jalla dumosa 2
5p. ind. 2 Homoptera Cicadellidae Delphacodes capnodus 2
Lochmaea caprea 34 Augu suceji p p
Calvia ] 1 Ulopa reticulata 14
Zuatec;;zZelg;mounctata ] Cicadellidae spp. 5
YPEraspis 5p. Pentatomidae Rhacognathus punctatus 1
Deporus betulae 2 Hymenoptera
Hylobius pinastri 1 Piévsparni Formicidae Lasius niger 55
Dytiscidae Sp.ind. 1 Leptothorax acervorum 6
Elateridae Actenicerus sjaelandicus 6 Myrmica ruginodis 18
Sericus brunneus 2 Myrmica scabrinodis 94
Hydrophilidae | Cryptopleurum minutum 1 Opiliones . )
Pselaphidae Trimium sp. 1 Manzirnekli Opiliones Sp.ind. 4
Scydmaenidae | Stenichnus collaris 1 Kopa 989

23. pielik. Dabas lieguma “Klanu purvs” ipasi aizsargajamas putnu sugas.
Annex 23. Especially protected bird species in Klani Mire Nature Reseve.

Nr.

Sugas latiniskais nosau-|
kums/Species scientific
name

Sugas latviskais
nosaukums/ Species
in Latvian

LSG

1AS

MIK

ES

Sastopamiba dabas lieguma/Distribution in the territory

Aegolius funereus

Biksainais apogs

2001.g.konstatéts netalu no dabas lieguma . Vértéjot péc biotopa, teritorija prog-
nozeéti 3 (1)-5 pari (V.Liepas dati). Tomér 2005.g. konstatéts tikai viena vieta pie
dabas lieguma ZR robezas. / In 2003 was found close to the nature reserve. In 2005
was found in one place near the north-west border of the nature reserve.

Aquila pomarina

Mazais érglis

2001. novérots Busnieku kanala mala (V.Liepas dati). 2005. viens putns novérots
medijam pie Klanezera. Zinas par ligzdosanu 2005.g. nav iegttas. / In 2003 was
observed near Busnieki Canal (V.Liepa data). In 2005 one individual was observed
hunting near Klani Lake, no information about nesting.

Bonasa bonasia

Mezirbe

2001.g. mezirbju paru skaits vértéts ka 10-12 (V.Liepas dati). 2005.9. mezaudzeés ar
egles klatbatni novérota vairakkart. Piemérotas vietas biezi./ In 2001 the number
was estimated as 10-12 pairs (V.Liepa data). In 2005 several times was observed in
forest stands with spruce.

Caprimulgus euro-
paeus

Vakarlépis

2001.g.atrasta ligzda Klanu ezera R mala pie Klanu purva. Skaits teritorija vértéts ar 5-10
pariem (V.Liepas dati). Piemérotu biotopu daudz./ In 2001 was found a nest on the western
margin of Klani Lake, near Klani Mire. Estimated number 5-10 pairs (V.Liepa data).

Ciconia nigra

Melnais starkis

1995.9. novérots pie dabas lieguma robezas celmalas gravi. Ligzda kadreiz bijusi 74.
kvartala (mezsarga zinas). 2005.g. novérots teritorijas R mala uz jaunuzbivétas cela
trases, tad lidojuma uz Bu3nieku kanalu, ka ari pie Pinas purva malas. / In 1995 was
observed in a ditch on the margin of the nature reserve. In 2005 the species was noti-
ced in the western part, then flying to Basnieki Canal and on the margin of Pana Mire.

Circus aeruginosus

Niedru lija

1981. g. divreiz novérots viens putns medijam virs niedrajiem Klanezera (M. un A. Straz-
du dati). 2005.g. sezona Klanezera nav novérota./ In 1981 one individual was observed
twice hunting over the reeds (M. un A. Strazdu data). In 2005 was not observed.

Circus pygargus

Plavas lija

1995.g. konstatéta ligzdojam Klanezera uz vienas no zalainajam salam (A.Petrina
dati). / In 1995 was nesting on one of the islands in Klani Lake (A.Petrins data).

Cygnus cygnus

Zieme|u gulbis

2001.g. Klanezera novéroti 3 putni, iespéjams caurcelojosi (V. Liepas dati). / In 2001
in total 3 birds were observed in Klani Lake (V. Liepa data).

Dryocopus martius

Melna dzilna

2001.g. teritorija vértéta ar 7-10 pariem (V.Liepas dati). 2005.g. novérota daudz-
viet, teritorija varétu ligzdot 4-6 pari./ In 2001 in the territory 7-10 pairs were esti-
mated (V.Liepa data). In 2005 could be 4-6 pairs (V. Liepa data).

10.

Falco tinnunculus

Lauku piekins

2005.g. uzlido virs Klanu purva no DR malas, medi ZA virziena. lespé&jams, migré-
joss./In 2005 was observed flying over Klani Mire from south-west margin, hunts
in the north-east direction. Probably, migrating.

11.

Ficedula parva

Mazais muskeérajs

2001 g. novérots 6 vietas un to kopéjais skaits teritorija vertéts ar 15-20 pariem (V.Liepas dati).
/1n 2006 observed in 6 places, the total number estimated as 15-20 pairs (V. Liepa data).

12.

Grus grus

Dzéerve

1981.g. atrasta ligzda ar olam Klanezera niedraja (M. un A. Strazda dati). 2001.g.
ligzdojoso skaits vértéts ka 3-5 pari, bet neligzdojoso 10-15 pari (V. Liepas dati).
2005.g. dzirdétas un redzétas regulari, tomér teritorija regulari ligzdo ne vairak ka
3-5pari./In 1981 a nest with egs was found in the reedbeds of Klani Lake (M. and
A. Strazds data). In 2001 about 3-5 pairs were nesting, but 10-15 pairs not nesting
- (V. Liepa data). In 2005 about 3-5 pairs were nesting.

13.

Haliaeetus albicilla

Juras érglis

2001.g. novérots viens ipatnis, kas vértéts ka neligzdojoss (V.Liepas dati). 2005. novérots
uzlidojam no Plnas purva malas, atkartoti vairs te nav novérots./ In 2001 one not nesting
individual was observed (V. Liepa data). In 2005 observed flying from Pana Mire.

14.

Lanius exubitor

Liela ¢akste

1981.9. novérots parisar mazuliem Klanu purva ziemelu dala (M. un A. Strazda
dati). 2001.un 2005. g. teritorija nav atrasta, vértéta ar 1-2 pariem (V.Liepas dati).
Domajams, ka ligzdo epizodiski. / In 1981 a pair with chicks was observed in the
northern part of Klani Mire (M. un A. Strazds data). In 2001 and 2005 was not
found, evaluated as 1-2 pairs could be in the territory (V.Liepa data). Species may
be nesting episodically.
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Sugas latiniskais nosau-| Sugas latviskais _
Nr. | kums/Species scientific | nosaukums/ Species | LSG | IAS | MIK | ES | Sastopamiba dabas lieguma/Distribution in the territory
name in Latvian

1981.g. viens putns novérots medijam virs Klanezera. Klanu purva dienvidu mala
1983.g. priedé tika uzstadita maksliga ligzda (M. un A. Strazda dati), bet zinu par Sis
ligzdas apdzivotibu un saglabasanos turpmakajos gados nav./ In 1981one bird was|
observed hunting over Klani Lake.

Viena para ligzdosanas teritorija 2005.g. atradas teritorijas R gala, otra ZA rajona.
16. | Pernis apivorus Kikis 1 - 1 | Kopuma dabas lieguma vai ta robezu tiesa tuvuma ligzdo vismaz 2 pari. / In 2005
there were 2 nests in the terrritory. At least 2 pairs were nesting.

Skaits teritorija vertéts ar 3-5 pariem (V.Liepas dati). / In 2001 and 2005 was not found.
The number evaluated as f 1-2 pairs (V.Liepa data). Its possible that nests episodically.

Teritorija skaits vértéts ar 3-5 pariem (V.Liepas dati). Varétu ligzdot vismaz 2 pari. /

15. | Pandion haliaeetus Zivju érglis 3 1 + 1

17. | Picoides tridactylus Trispirkstu dzenis 3 1 + 1

QR Picus canus Peléka dzilna ! B ! In the territory 3-5 pairs (V. Liepa data). Could be nesting 2 pairs.
19. | Sterna hirundo Upes ziring 1 B 1 2005.g. konstatéts Klanezera kad noveérots 1, bet vélak 2 putni./In 2005 was ob-
: p g served in Klani Lake, whem 1 individual, but later 2 individuals were observed.
2001.g. skaits teritorija vértéts - 10-15 gaili (V.Liepas dati). 2005.g. dzirdéti Pinas
0. | Tetrao tetrix Rubenis 3 5 B 1 purva, tomér neliela skaita: 1-2 putni. Skaits teritorija kopuma nav liels- ap 5 riesto-

josi putni izklaidus Klanu un Panas purvos./ In 2001 10-15 males (V. Liepa data). In
2005 were heard in Pana Mire. In the territory could be 5 males.

2001.g. mednu skaits vértéts ar 5-10 gailiem (V.Liepas dati). 2005.g. medna klat-
21. | Tetrao urogallus Mednis 3 2 + 1 | batne konstatéta vairakas vietas - ekskrementi ar dazu gailu riestosanas pazimém. /
In 2001 about 5-10 males (V. Liepa data). In 2005 was observed in several places.

Vesetas palienes purvs / Veseta Floodpain Mire

24, pielik. Dabas lieguma “Vesetas palienes purvs” ipasi aizsargajamas augu sugas.
Annex 24. Especially protected plant species in Veseta Floodplain Mire Nature Reseve.

N, | Jugeslatinisolenosaukums/ | Sugaslatviskaisnosau | |Lsc| Ias i s | Sastopamibe dabas icquma/ sugas edisracies pivmals un pede
Vaskularie augi/Vascular plants
1. | Aconitum lasiostomum Dzeltena kurpite 1 1 * loti reti/very rare Bambe, 2005
2. | Carex atherodes Akotainais grislis 2 [ 1] * diezgan reti/rather common | Bambe, 2005
3. | Carexdisperma Divséklu grislis 3 1 * reti/rare Bambe, 2005
4. | Carex paupercula Palu grislis 3 11 * reti/rare Bambe, 2005
5. | Conioselinum tataricum Tatarijas stobulis 3 reti/rare Bambe, 2005
6. | Corallorhiza trifida Trejdaivu korallsakne 3 1 * reti/rare Abolina, 1967; Bambe, 2005
7. | Dactylorhiza fuchsii Fuksa dzeguzpirkstite 4 11 diezgan biezi/rather common| Bambe, 2007
8. | Dactylorhiza incarnata Stavlapu dzeguZpirkstite 4 11 diezgan bieZi/rather common| Bambe, 2007
9 | Dactylorhiza maculata Plankumaina dzequzpirkstite| 4 | 1 diezgan biezi/rather common| Bambe, 2007
10. | Dactylorhiza russowii Rusova dzeguZpirkstite 4 |1 diezgan reti/rather common | Bambe, 2007
11. | Gymnadenia conopsea Odu gimnadénija 4 |1 diezgan reti/rather common | Bambe, 2007
12. | Hammarbya paludosa Purva sunene 3 11 reti/rare Bambe, 2007
13. | Huperzia selago Apdzira 4 |2 5 |reti/rare Bambe, 2007
14. | Listera cordata Sirdsveida divlape 311 reti/rare Bambe, 2005
15. | Lycopodium annotinum Gada staipeknis 4 | 2 5 | diezgan reti/rather common [ Bambe, 2007
16. | Malaxis monophyllos Purvaja vienlape 3 1 reti/rare Bambe, 2005
17. | Platanthera bifolia Smarziga naktsvijole 4 |1 diezgan bieZi/rather common| Bambe, 2005
18. | Saxifraga hirculus Dzeltena akmenlauzite 1 1 * | 2.4 | diezgan reti/rather common | Abolina, 1986; Bambe, 2007
19. | Stellaria crassifolia Biezlapu virza 3 reti/rare Bambe, 2007
SUNAS/BRYOPHYTES

1. | Anastrophyllum hellerianum Hellera killape 1 * reti/rare Bambe, 2007
2. | Calypogeia suecica Zviedru somenite 1 reti/rare Bambe, 2005
3. | Geocalyx graveolens Smarziga zemessomenite 4 |1 * loti reti/very rare Bambe, 2005
4. | Hamatocaulis vernicosus Spidiga akite 2 |1 * | 2.4 | diezgan reti/rather common | Bambe, 2007
5. | Hypnum pratense Plavas hipns 4 reti/rare Bambe, 2005
6. | Leucobryum glaucum Zilgana baltsamtite 5 | loti reti/very rare Bambe, 2005
7. | Lophozia rutheana Rutes smaillape 3 1 reti/rare Bambe, 2007
8. | Neckera pennata Issetas nekera 2 reti/rare Bambe, 2005
9. | Paludella squarrosa Spuraina dziparene 2 |1 * diezgan reti/rather common | Bambe, 2007
10. | Trichocolea tomentella Tabaina barkstlape 1 * diezgan reti/rather common | Bambe, 2005

25, pielik. Dabas lieguma “Vesetas palienes purvi” konstatétas retas un aizsargajamas bezmugurkaulnieku sugas.
Annex 25. Rare and protected invertebrate species recorded in Veseta Floodplain Mire Nature Reserve.

N | ugaslatiniskals nosaukums Sugasletvikaisnosaulums/ | 156 | ias | k| Es_|ows| Sesiopemiba debes ieguma/
1. | Unio crassus bieza perlamutrene 2 + I, IV reti/rare

2. | Ancylus fluviatilis upes micite 2 biezi/common

3. | Libellula fulva mainiga spare 1 + reti/rare

4. | Ophiogomphus cecilia zala upjuspare 3 + 11, IV izklaidus bieZi/rather common
5. | Pyrrhosoma nymphula ugunsspare 4 saméra biezi/rather common
6. | Aromia moschata zalais vitolgrauzis 4 reti/rare

7. | Ceruchus chrysomelinus bérzu briezvabole 1 + + BSS | reti/rare

8. | Necydalis major vitolu slaidkoksngrauzis 2 + IS | reti/rare

9. | Peltis grossa lielais asmalis IS | reti/rare

10. | Prionus coriarius priezu dizkoksngrauzis 1 + BSS | loti reti/very rare

11. | Limenitis populi apsu raibenis 4 reti/rare

12. | Lycaena dispar zirgskabenu zilenitis + I, IV reti/rare

13. | Coenonympha hero meza siksamtenis + \Y% reti/rare

14. | Laphria flava dzeltena laupitajmusa 4 reti/rare
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26. pielik. Dabas lieguma “Vesetas palienes purvs” siinu sugas.
Annex 26. Bryophyte species in Veseta Floodplain Mire Nature Reserve.
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Aneura pinguis * Hamatocaulis * formosum
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Aulacomnium x| % blandowii Polytrichum x| %
palustre Herzogiella % commune
Blepharostoma N seligeri Polytrichum s | % | %
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Calliergon % Leptodictyum seum
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Cephalozia * Neckera pennata * aﬂgﬁgg;glr;um T
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- Oxyrrhynchium * Sphagnum fallax *
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— * exuosum
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Sf){Q’UfT? Plagiochila % phagnum Tuscum
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chlr an;;m ¥ | x| ox Plagiothecium M stramlnfeum . ——
P? ysetum cavifolium Tetraphis pellucida
Dicranum P Plagiothecium . | . Thuidium assimile | * *
scoparium denticulatum Thuidium .
aDgfl%iZ?C/adUS * Plagiothecium |« tamariscinum
- laetum Tomentypnum .
5 ‘,17’ hals ’;Icrg ’tlém * Plagiothecium N nitens
o 9 ” succulentum Trichocolea M
issidens x| % Platygyrium N tomentella
Zfilc?gthogies ” - repens Ulota crispa *
Issigens oryoides Pleurozium x| % | = Ulota drummondii *
Fissidens % schreberi Warnstorfia fluitans 2
osmundoides Pohlia cruda *

Izceltas / marked in Bold - ipasi aizsargajamas
sugas / especially protected species
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27. pielik. Dabas lieguma “Vesetas palienes purvi” konstatétas biotopu raksturigakas bezmugurkaulnieku sugas.
Annex 27. Recorded invertebrate species characteristic for habitats of Veseta Floodplain Mire Nature Reserve.

Palienes plavas/Floodplain meadows Mezi/Forests Veseta un saistitas adensteces/Veseta River
Aphantopus hyperantus Aromia moshata Aeshna cyanea
Araschnia levana Camponotus herculeanus A. grandis
Arctogeia napi Ceruchus chrysomelinus Calopteryx virgo
Argynnis adippe Laphria flava Coenagrion hastulatum
A. aglaja L. gibbosa C. lunulatum
A. laodice Necydalis major C. puella
A. paphia Peltis grossa Erythromma najas
Callophrys rubi Prionus coriarius Lestes dryas
Carterocephalus silvicolus Libellula depressa
Clossiana selene L. fulva
Coenonympha hero Ophiogomphus cecilia
Gonopteryx rhamni Platycnemis pennipes
Inachis io Pyrrhosoma nymphula
Limenitis populi Somatochlora metallica
Lycaena dispar Sympetrum danae
L. vigaureae Unio crassus
Mellicta athalia
Ochlodes venatus
Pieris brassicae
Plebeius argus
P.idas
Polygonum c-album
Pyrgus alveus
Thymelicus lineola
Vanessa atalanta

28. pielik. Dabas lieguma“ Vesetas palienes purvs ” konstatétas ipasi aizsargajamas putnu sugas.
Annex 28. Especially protected bird species in Veseta Floodplain Mire Nature Reserve.

Nr.

Sugas latiniskais nosaukums/
Species scientific name

Sugas latviskais
nosaukums/
Species in Latvian

LSG

1AS

MIK

ES

Sastopamiba dabas lieguma/Distribution in the territory

Bonasa bonasia

Mezirbe

Dabas lieguma malas mezaudzés visai bieza. / Quite common in the forest
stands of the nature reserve.

Caprimulgus europaeus

Vakarlépis

2005.g. konstatéts Vesetas labaja krasta neliela sinu purvina rajona. Pieméroti
biotopi ari citviet, ta robezu tuvuma. / In 2005 was observed on the right bank
of Veseta River in a small mire.

Ciconia nigra

Melnais starkis

1996.9. nov érots barojamies pie vecupém. Pagajusa
gadsimta 80-tajos gados bija zindma ligzda pie Damenes ezera (atrodas ap
1km uz dienvidiem) (A.Avotina dati). 2005.g. nav novérots. Péc Gdens limena
kriSanas piemérotas barosanas vietas ir daudzviet./ In 1996 was observed
feeding near the old river beds. In 1980-ties was known a nest near Damene
Lake (A. Avotins data). In 2005 was not observed.

Circus aeruginosus

Niedru lija

12.04.05. novéroti divi tévini medijam virs niedrajiem un parpladdumu zonam
. 15.06.2005. matite novérota virs niedrajiem Kalsnavas mezniecibas 123.
kvartala. Ligzdo vismaz 1-2 pari. / In 2005 two males were observed hunting
over the reeds and floodplain. In 2005 a female observed in the reed beds. At
least 1-2 pairs are nesting.

Crex crex

Grieze

Vairaki putni konstatéti 1996.g. (A.Avotina dati). 2001. g. vismaz viens, bet
ka iespéjami ari vairaki pari (O.Opermana un A.Aunina dati (Anon.2004).
2005.g.nav konstatéta. / In 1996 several birds were observed (A. Avotins
data). In 2001 at least one but may be more (0.Opermana un A.Aunina dati
(Anon.2004). In 2005 was not observed.

Dryocopus martius

Melna dzilna

Ligzdo un barojas dabas lieguma robezzonas mezaudzés. Ligzdo 1-2 pari. / At
least 1-2 pairs are nesting.

Grus grus

Dzérve

Dabas lieguma teritorija ligzdo no 2-4 pariem. Teritorija un apkartné esosie
biotopi - upes palienes niedraji, kramaji, zalu purva fragmenti, mitri izcirtumi
un lidzigi biotopi, ir klasiskas $is sugas ligzdo3anas vietas. / In the site 2-4 pairs
are nesting.

Pandion haliaeetus

Zivju érglis

19969. novérots medijam virs Vesetas upes, ka ari virs Damenes ezera arpus
dabas lieguma (A.Avotina dati). 2005.g. nav novérots./In 1996 was observed
hunting over Veseta River (A. Avotins data). In 2005 was not stated.

Pernis apivorus

Kikis

2005.g. novéroti abi para putni ligzdosanas teritorija. Ligzdas vieta varétu
atrasties netalu no dabas lieguma robezas Vesetas upes austrumu krasta.
Ligzdo vismaz 1 paris./ In 2005 both the birds from the pair were observed. At
least one pair is nesting.

10.

Picoides tridactylus

Trispirkstu dzenis

2005.g. trispirkstu dzena matite novérota barojamies Ezi$sala. Apkartéjas vecas
mezaudzes |oti piemérotas $ai sugai. Varétu ligzdot 1-3 pari. / In 2005 the male
was observed in Ezissala Island. 1-3 pairs could be nesting.

11.

Picus canus

Peléka dzilna

Ligzdo 1-2 pari. / 1-2 pairs are nesting.

12.

Porzana porzana

Ormanitis

Ligzdo vairak ka viens paris. / Not more than one pair is nesting.

13.

Tetrao tetrix

Rubenis

2005.g. riestojoss putns dzirdéts izcirtuma, kas ir netalu no dabas
liegumateritorijas. / In 2005 male was heard in a clearing, not far from the
nature reserve.
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29. pielik. Vesetas palienes plavu zalaugu stava bezmugurkaulnieki. Paraugs: 100 vézieni ar entomologisko tiklinu, ievakts
15.06.2005.Annex 29. Invertebrate fauna of grass layer in Veseta Floodplain Mire. Sample size — 100 strokes of entomological net,
collected 15.06.2005

Araneae Fam ind.
Cantharidae
Chrysomelidae
Coccinellidae
Curculionidae
Melyridae
Nitidulidae
Staphylinidae
Diptera Brachycera ind.
Cecidomyiidae
Ceratopogonidae
Chironomidae
Chloropidae
Ephedridae
Limoniidae
Lonchaeidae
Muscidae
Platypezidae
Scatophagidae
Scatopsidae
Sciaridae
Syrphidae
Hemiptera Lygaeidae
Miridae
Scutelleridae
Cicadodea
Psyllidae
Hymenoptera Chalcidoidea 29
Cynipidae 1
Ichneumonidae 17
Mymaridae 1
Tenthredinidae 1
Plecoptera Fam. ind. 14
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Apsaimniekosana un monitorings / Management and monitoring

30. pielik. Gruntsadens limena novérojumu statistiskie raditaji Cenas tireli.
Annex 30. Statistical characteristics of groundwater level values in Cena Mire.

Pavasaris / Spring r;g;n/s p{ftB:rfore :21;' : i?? :;g 8.6 0.000
Vasara / Summer gg:w/s P{ﬁB:rfme :‘1‘2:; E :g 28 255 0.000
Branesarea T Rudens A pec e [qse ot up %9 |00
Ziema / Winter Eg?/s liftB:rf"re :;%8 ig:i : 38 9.8 0.000
Vidéji / Mean PumsBcfore 228 08 = 8.0 0.000
Pavasaris / Spring I;iér;n/s /(f?eerfore : ?323 igg ;?3 8.1 0.000
Vasara / Summer E!:}S A/fl?::ore :: (5)3 igg ;12 5.2 0.000
Neskarts purvs/ Rudens / Autumn ~ (Ems/ Before 59 o7 M 19 0.029
Ziema / Winter I;iér;n/s /(fierfore :g; igg ;gg 1.8 0.000
Vidéji / Mean Pums/Before 34 o 1o 0.2 0.705
Vidéjo veértibu atskiriba ir batiska, ja p vértiba < 0.05. Ar,-" Zimi apziméts gruntsadens limenis zem purva virsmas.
The mean difference is significant at the 0.05 level. The groundwater level below the bog surface is marked with the " sign.
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31. pielik. Gruntsuidens limena novérojumu statistiskie raditaji Klanu purva.

lues in Klani Mire.

Annex 31. Statistical characteristics of groundwater level va
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) ) Pirms / Before -39.0 +3.3 64
Pavasaris / Spring Pec/ After 504 249 24 18.6 0.003
Pirms / Before -54.8 +3.4 48
Vasara / Summer Pac / After 336 341 6 21.2 0.000
Purva nosusinata i _ +
teritorija / Drai- | Rudens /Autumn Pl_rms/ Before 26.7 £3.2 64 15.1 0.000
ned area Péc / After -11.6 +2.5 96
. ] Pirms / Before -27.6 +3.2 88
Ziema / Winter Pac/ After 120 38 20 15.6 0.005
A Pirms / Before -35.1 +1.8 264
LR LT Pac / After -18.3 1.9 216 16.8 0.000
. . Pirms / Before -6.9 +0.7 88
Pavasaris / Spring Pac / After 20 304 33 4.0 0.000
Pirms / Before -14.0 +1.3 66
Vasara / Summer Pac/ After 53 108 77 8.7 0.000
Neskarts purvs/ Pirms / Before 0.8 +0.3 87
Intact area Rudens / Autumn Pec / After 22 102 132 1.4 0.000
) - Pirms / Before 29 +0.4 121
Ziema / Winter Pac / After 24 103 55 0.5 0.327
A Pirms / Before -3.1 +0.5 362
Vidéji/Mean  Tpac) After -0.3 0.3 297 28 9.000
Vidéjo vértibu atskiriba ir batiska, ja p vértiba < 0.05. Ar,-"Zimi apziméts gruntstdens [imenis zem purva virsmas.
The mean difference is significant at the 0.05 level. The groundwater level below the bog surface is marked with the -" sign.
32. pielik. Gruntsadens limena novérojumu statistiskie raditaji Vasenieku purva.
Annex 32. Statistical characteristics of groundwater level values in Vasenieki Mire.
© P 7 =
“uon c c [< S 5. o [ s c 5 [}
(] w [ © Q8T c Qo © v v
c = 'S =l 3 2 o ia 3 s
5 O = é‘% g .:,-,E'cg .a;—fa‘gg Eg ‘;‘.'58&E tmmgg\ggg%%
T~ @ 2 £82 SE >0 9= SEcE 3z TgEc5 CREERARG YR
£2F zc SE;88E | 235% | a8St | 558 | 28585 | of3Smofifsd
5SS 53 wToowsT =R ol oE osE2Y TSN E S ecs Vg Y
V'_!E T o ﬁIUI>EW= .ot’wq; .°= [ 2T Y -u,-"—ug o 'I--m‘”'g:awq,gg
285 83 593552 | Se35 | S8E5E | 23v | 38085 | SE3RELIGELaET
. . Pirms / Before -43.3 +1.5 255
Pavasaris / Spring Pac / After 8.0 139 150 353 0.000
Pirms / Before -86.0 +2.4 150
Vasara / Summer Pac / After 71 +57 75 78.9 0.000
Starp gravjiem 100 m i B +
/ 108m between the | Rudens/Autumn P|_rms / Before 44.7 £18 285 48.0 0.000
ditches Péc / After 33 +2.6 284
) ] Pirms / Before -36.5 +1.2 435
Ziema / Winter Pac / After 26 30 180 411 0.000
. ynae Pirms / Before -46.8 +0.9 1125
Vidéji /Mean Péc/ After 0.0 1.7 689 6.8 0.000
. . Pirms / Before -52.9 +1.0 102
Pavasaris / Spring Pac/ After 208 10 50 321 0.000
Pirms / Before -74.3 +1.1 54
Vasara / Summer Pac / After 7.7 13 36 56.6 0.000
Starp gravjiem 20 m/ i _56. +1.
20 m between the Rudens / Autumn P|_rms / Before 362 £14 66 42.0 0.000
ditches P&c / After -14.2 +0.4 114
; ] Pirms / Before -51.0 +0.8 126
Ziema / Winter Pec / After TR 206 72 39.9 0.000
A Pirms / Before -56.2 +0.7 348
Vidéji/ Mean Pac / After -15.3 10.4 282 40.9 0.000
) ) Pirms / Before -50.5 +1.5 68
Pavasaris / Spring Pec / After 10.0 40 57 60.5 0.000
Pirms / Before -72.6 +2.2 40
otarp gravjiem 20 Vasara/Summer  Ipor 7 after 7.1 5.1 18 79,7 0.000
m (nosusinatu lamu - - —
teritorija) / 20 m Rudens / Autumn Pirms / Before -44.9 +2.0 76 549 0.000
between the ditches Pé&c / After 10.0 +1.9 108 ’ ’
in the drained area of Pirms/Before | -47.4 113 116
og pools i i : =L
Ziema / Winter Pac / After 1.7 330 45 59.1 0.000
A Pirms / Before -50.8 +1.0 300
e e Pac / After 10.1 1.5 198 60.9 0.000
Pavasaris / Spring -6.2 +0.6 30
Neskart / Vasara / Summer -1.3 +0.5 30
eskarts purvs a
Intact area Rydens / Autumn 1.3 +0.3 119
Ziema / Winter -1.3 +0.4 50
Vidéji / Mean -1.9 +0.3 229

Vidéjo vértibu atskiriba ir batiska, ja p vértiba < 0.05.
The mean difference is significant at the 0.05 level.
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Ar,-" Zimi apziméts gruntstdens limenis zem purva virsmas.
The groundwater level below the bog surface is marked with the ,-" sign.




33. pielik. Gruntsudens limena novérojumu statistiskie raditaji Vesetas palienes purva.
Annex 33. Statistical characteristics of groundwater level values in Veseta floodplain Mire.
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Pavasaris / Spring -7.7 +0.3 4.8 308 -25.7 12.7
. . Vasara / Summer -10.2 +0.5 6.9 210 -40.0 -1.1
Parejas purvs /Transition 'Ry dens / Autumn 6.0 +04 4.0 112 182 0.9
Ziema / Winter -5.2 +0.4 52 196 -18.5 30.9
Vidéji / Mean -7.5 +0.2 5.7 826 -40.0 30.9
Pavasaris / Spring -7.5 +0.8 7.9 110 -25.6 19.8
Vasara / Summer -12.0 +1.1 9.6 75 -44.5 6.8
Niedrajs / Bog woodland | Rudens / Autumn -3.1 +1.4 8.6 40 -17.6 19.9
Ziema / Winter 2.1 +1.3 10.5 70 -19.2 26.3
Vidéji / Mean -5.7 +0.6 10.4 295 -44.5 26.3
Pavasaris / Spring 1.1 +0.6 12.1 352 -374 28.1
Dumbrajs / Vasara / Summer -13.3 +0.7 11.3 239 -54.9 20.7
Fennoscandian Rudens / Autumn 39 +1.0 1.7 128 -18.1 29.2
deciduous swamp forest Ziema / Winter 16.0 +0.7 11.1 224 12,0 36.8
Vidéji / Mean 1.4 +0.5 15.5 943 -54.9 36.8
Pavasaris / Spring -1.3 +0.9 17.7 418 -50.2 44.7
Ar kriimiem aizaudzis Vasara / Summer -19.9 +0.8 13.8 285 -67.5 13.7
niedru lauks / Shrub Rudens / Autumn 6.5 +1.3 15.5 152 -42.6 48.2
woodland Ziema / Winter 16.7 0.7 11.8 254 148 512
Vidéji / Mean -0.9 +0.6 20.1 1109 -67.5 51.2
Pavasaris / Spring -6.2 +1.2 24.7 414 -99.0 45.9
. Vasara / Summer -26.3 +1.0 17.5 285 -112.3 12.7
gg‘é?‘tﬁe'ggﬂ‘,f“ks / Rudens / Autumn 5.1 15 18.1 152 376 47.2
Ziema / Winter 22.2 +1.1 17.1 262 -56.1 61.5
Vidéji / Mean -3.1 +0.8 26.8 1113 -112.3 61.5

Vidéjo vértibu atskiriba ir batiska, ja p vértiba < 0.05.
The mean difference is significant at the 0.05 level.

Ar,-" Zimi apziméts gruntsidens limenis zem augsnes virsmas.
The groundwater level below the soil surface is marked with the ,-" sign.

9. pielik. Dabas lieguma “Stiklu purvi” konstatétas biotopu rakstu-
rigakas bezmugurkaulnieku sugas. Annex 9. Recorded invertebrate
species characteristic for habitats of Stikli Mires Nature Reserve.

TAURINI/ SPARES/ SAPROKSILOFAGI/
BUTTERFLIES DRAGONFLIES SAPROXYLOPHAGES

Aglais urticae Aeshna cyanea Acanthoderes clavipes
Agrodiaetus amanda A. grandis Adelocera fasciata
Apaturalilia Calopteryx splendens Laphria gibbosa
Aphantopus hyperantus C.virgo Laphria flava
Aporia crataegi Coenagrion hastulatum | Lasius fuliginosus
Araschnia levana C. lunulatum Leptura pubescens
Argynnis adippe C. puella Melanotus erythropus
A. aglaja Cordulegaster boltoni Monochamus sutor
A. laodice Gomphus vulgatissimus | Necydalis major
A. paphia Ischnura elegans Oberea aculata
Brenthis ino Lestes sponsa Osmoderma eremita
Carterocephalus palaemon | Leucorhinia rubicunda Peltis grossa

Clossiana selene

Libellula depressa

Platycerus caraboides

Coenonympha arcania L. fulva Platyrrhinus resinosus
C. glycerion Libellula quadrimaculata | Poecilonota variolosa
C. hero Pyrrhosoma nymphula Scolytes ratzenburgi
C. tullia Somatochlora metallica

Colias palaeno Sympetrum flaveolum

Gonopteryx rhamni

Lasiommata maera

Leptidea sinapis

Limenitis populi

Lopinga achine

Lycaena virgaureae

Maniola jurtina

Melicta athalia

Melicta dione

M. aurelia

Ochlodes venatus

Pararge aegeria

Pieris brassicae

Plebeius argus

Plebeius idas

Thymelicus lineola

Th. sylvestris

Vacciniina optilete

Vanessa atlanta
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