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IEVADS

Augstie purvi Latvija ir ipasa ekosistéma. Tie sakusi veidoties pirms apméram
9000 gadu, lidz ar to purvi ietver informaciju par klimata un vegetacijas izmainam
un cilvéka darbibas atstatajam pédam. Eiropas Savieniba aizsargajamie purva bioto-
pi ir augsto purvu ekosistémas sastavdala. To aizsardziba ir iz8kirosa, jo purviem ir
batiska loma biologiskas daudzveidibas saglabasana un sateces baseina hidrologiska
rezima regulésana. Purvi ir ipasi nozimigs patvérums augu sugam, kuras spéj augt sajos
parmitrajos un biezi vien ari baribas vielam nabadzigajos apstaklos, jo augstie purvi
sanem baribas vielas tikai nokrisnu veida. Atskiriba no zalu un parejas purviem, aug-
stajiem purviem nepieplast ar baribas vielam bagatie gruntstdeni. Augstie purvi ir
visnozimigaka sauszemes ekosistéma, kura funkcioné ka oglekla uzkrajéjs, tiem ir sva-
riga loma oglekla aprité un klimata regulésana. Lai ari purvi aiznem tikai 3% no zemes
virsmas pasaulé, tie satur 30% oglek|a.

TakstoSiem gadu ir nepiecieSams, lai izveidotos augstie purvi, toties ar misdienu
tehnologijam purva kadras resursus iespéjams izmantot tikai dazu gadu desmitu lai-
ka. Purvu nosusinasanas rezultata sakotnéja dabiska purva vegetacija tiek aizstata ar
degradétiem purva biotopiem, kas ievérojami atskiras no cilvéka darbibas neskartas
purva vegetacijas, — tajos ir pazeminats purva gruntstidens limenis, vérojama tdens
aizplasana no purva, notiek kidras séSanas un mineralizacija. Tadéjadi batiski izmai-
nas dabiska purva vegetacija, pazid augstajiem purviem raksturiga cinu—lamu struk-
tlra, samazinas vai izzad sfagnu sugas, kas ir galvenie kiidras veidotaji purva. Tai pasa
laika purvos sak dominét virsi, purvi aizaug ar priedém un bérziem.

Vél pirms vairakiem gadu desmitiem Eiropa augstie purvi bija izplatiti ievérojami
vairak. Tagad lielas purvu platibas ir nosusinatas lauksaimniecibas vajadzibam, kidras
ieguvei vai to vieta sastaditi mezi. Savukart, purvus izmantojot kiadras ieguve, tiek
atbrivots oglekla dioksids, kas lidzas citam gazém veicina klimata izmainas uz zemes.

Eiropas Savieniba augsta purva biotopi ir kluvusi par prioritari aizsargajamiem. Tas
liecina par ievérojamu purvu platibu samazinasanos. Eiropa purvi pieder pie vienas no
visapdraudétakajam ekosistemam, jo to platiba ir ievérojami samazinajusies, daudzas
valstis pat par 70-90%. Lidz ar to Latvijas purvi un to augu sabiedribas ir izcils piemérs
neskartai purvu vegetacijai, kas Eiropa veél ir saglabajusies, un ta batu jasaglaba ari
nakamajam paaudzém. Lai gan purvi Latvija sedz apméram 4,9% teritorijas, tie ietver
daudzveidigas augu sabiedribas, kas raksturigas Siem ipasajiem apstakliem.

Purvu aizsardziba ir nepiecieSama, un ta jaturpina ne tikai Latvija, bet ari citas Ei-
ropas valstis. Lidz ar to aktuali ir purvu apsaimniekosanas pasakumi, kas veicina hidro-
logiska rezima stabilizésanu un biotopu atjauno$anos. Purvu pétijumi Latvija, Lietuva,
Igaunija, Somija, Sveicg, Vicija, Lielbritanija un Irija liecina, ka gruntsiidens limena pa-
augstinasana degradétajas purva dalas veicina purva vegetacijas atjaunosanos.



Melna ezera purvs
Melnais Lake Mire
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Ka rada pétijumi, neveicot purva vegetacijas atjaunosanas pasakumus kidras
laukos, ieviesas tikai atseviSkas purva augu sugas, neveidojas raksturigas augu sabied-
ribas, kas sastopamas cilvéka darbibas neietekmétos augstajos purvos. Tadé| ir |oti
svarigi paaugstinat gruntstdens limeni, jo no kadras laukiem, kuros nav augu segas,
pastavigi izdalas klimatu ietekméjosas gazes, tai skaita oglekla dioksids un metans.

Pirmie purvu apsaimniekosanas pasakumi Latvija tika aizsakti Tei¢u purva un tur-
pinati ari citos EK finansétajos LIFE projektos — Lubana mitrajos, Lielaja Kemeru tirelj,
Stiklu purvos, Klanu purva un Cenas tireli. Lai samazinatu cilvéka darbibas ietekmi,
Cetras ipasi aizsargajamas dabas teritorijas — Melna ezera purva, Rozu purva, Akla-
ja purva, Aizkraukles purva un mezos — laika no 2010. lidz 2013. gadam istenots EK
LIFE+ projekts ,Augsta purva biotopu atjaunosana ipasi aizsargajamas dabas terito-
rijas Latvija”. Projekta mérkis bija istenot purva apsaimniekosanas pasakumus Melna
ezera purva, Rozu purva, Aklaja purva, Aizkraukles purva un mezos (1. attéls), ietverot
purva susinasanas negativo ietekmju partrauksanu, lai degradétajas vietas varétu at-
jaunoties dabiska vegetacija, kas ir nepieciesama purva augu un dzivnieku sugu pasta-
vésanai.

Projekta gaita dazadu nozaru eksperti ir veikusi lielu darbu, apsekojot projektu vie-
tas un veicot tajas dabas veértibu, hidrologisko un geologisko izpéti, ta dodot ieguldi-
jumu purva biotopu aizsardziba un apsaimniekosana. Projekta komandas un ekspertu
kopiga darba rezultati ir atspoguloti Saja gramata, un tie var tikt izmantoti turpmakaja
augsto purvu izpéte, aizsardziba un apsaimniekosana, ka ari ir apskatami projekta fil-
ma ,Purvu noslépumi”.

Dr. biol. Mara Pakalne
EK LIFE+ projekta ,Augsta purva biotopu atjaunos$ana

Tpasi aizsargajamas dabas teritorijas Latvija” vaditaja



INTRODUCTION

Intact raised bogs in Latvia represent a unique ecosystem that has begun to develop
about 9,000 years ago. They carry information on the climatic and vegetation changes
and on traces of human activity. In addition to the historical information, raised bogs
serve as carbon stores in the form of plant remains.

The protected bog habitats of the European Union are part of raised bog ecosystems.
Their protection is of utmost importance as they are vital to the conservation of
biological diversity and regulation of the hydrological regime of water basins. Raised
bogs are an important shelter for plant species that can grow in waterlogged and
nutrient-poor conditions since raised bogs only receive nutrients in the form of
precipitation. In this way raised bogs differ from fens and transitional mires, which
obtain nutrients from groundwater. In addition, raised bogs are the most important
terrestrial ecosystem that stores carbon, and thus they are invaluable in the carbon
cycle and climate regulation. Although mires cover only 3% from the total surface of
the Earth, they contain 30% carbon.

Thousands of years are needed for raised bogs to develop, but with modern
technologies raised bog ecosystems can be destroyed in few decades. After drainage
the initial intact raised bog vegetation is replaced by degraded raised bog habitats
that greatly differ from the natural habitats in vegetation as well as in the hydrological
regime — there is water outflow from the raised bog, groundwater level is lowered,
peat compaction and mineralisation takes place. As a result, the intact raised bog
vegetation significantly changes, its characteristic structure of raised bog-pools
and hummocks disappears, the cover of Sphagnum species, which is the main peat
producer in raised bogs, substantially decreases. Heather starts to dominate, the
raised bog overgrows with pines and birches.

Several decades ago raised bogs were much more common in Europe. At present,
large areas are drained for agriculture, peat extraction or forest plantations. Along
with peat extraction carbon dioxide is released, facilitating climate change. In Europe
raised bogs belong to the most endangered ecosystems as their area has dramatically
decreased by 70-90%; raised bogs habitats have obtained priority protection status. It
testifies to the considerable decrease of raised bog areas in European countries. Latvian
mires with diverse habitats are a prominent example of intact raised bog vegetation
that is still present in Europe, and it should be preserved for future generations.
Although mires cover about 4.9% from the total area of Latvia, they contain rare plant
communities and species characteristic of these waterlogged conditions.

Due to nature and historical values of raised bogs, their conservation is of utmost
importance and it has to be continued in Latvia and other European countries alike.
Research in Latvia, Lithuania, Estonia, Finland, Switzerland, Germany, the United
Kingdom and Ireland shows that restoration of raised bog habitats by rising of the
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groundwater level in the degraded raised bog areas facilitates restoration of the raised
bog hydrological regime and vegetation.

As experience shows us, without action toward peatland restoration and rising of
the groundwater level in former peat extraction fields, the characteristic raised bog
habitats cease to develop, only a few raised bog species appear but they do not form
the plant communities characteristic of intact raised bogs. Therefore, restoration of
the hydrological regime of raised bogs is a solution since peat fields without vegetation
constantly emit gases that affect climate change.

In Latvia the first raised bog restoration activities were begun in Teic¢i Mire and
continued as part of other EC-financed LIFE projects in the Lubana Wetlands, Lielais
Kemeri Mire, Stikli Mire, Klani Mire and Cena Mire. To stop the anthropogenic impact
in the four especially protected nature areas — Melnais Lake Mire, Rozu Mire, Aklais
Mire, and Aizkraukle Mire and Forests (Figure 1) — the EC LIFE project ,LIFE 08 NAT/
LV/000449 — Restoration of Raised Bog Habitats in the Especially Protected Nature
Areas of Latvia” was implemented from 2010 to 2013. The aim of the project was to
implement raised bog management actions at the project sites, including stopping
of the negative influence of drainage so that raised bog vegetation would begin to
regenerate in the degraded areas.

During the implementation of the project, various experts have carried out
research on nature values, the hydrology and geology of the project sites, have greatly
contributed to nature conservation and management at the project sites. The joint
work of the project team and experts towards raised bog restoration has yielded good
results that are presented in this book and are relevant for future research and raised
bog conservation and management. The results are also presented in the project film
»Mires Uncovered”.

Dr. biol. Mara Pakalne
Manager of the EC LIFE+ project ,Restoration of Raised Bog Habitats
in the Especially Protected Nature Areas of Latvia”
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PURVU VEIDOSANAS UN ATTISTIBA

Laimdota Kalnina, Eliza Kuske, Normunds Stivrins
Latvijas Universitates Geomorfologijas un geomatikas katedra,
e-pasts: laimdota.kalnina@lu.lv

MATERIALI UN METODES

EK LIFE+ projekta ,Augsta purva biotopu atjaunosana ipasi aizsargajamas dabas
teritorijas Latvija” pétijumu ietvaros veikti gan lauka, gan laboratorijas, gan kameralie
darbi, lai ieglitu péc iespéjas korektakus datus purva attistibas rekonstruésanai.

Lauka darbu gaita Aizkraukles purva veikti Cetri geologiskie zondéjumi un viens
geologiskais urbums, lai noteiktu un analizétu purva veido$anas procesus. Aklaja pur-
va veikti sesi geologiskie urbumi, Melna ezera purva - tris geologiskie urbumi, sa-
vukart Rozu purva — 11 geologiskie zondéjumi un viens geologiskais urbums. Purva
nogulumu paraugi iegati no diviem paraléliem urbumiem ar kameras tipa urbi — ta
kameras garums ir 50 cm, diametrs 5 cm, un tas paredzéts miksto nogulumu urbsanai.

Laboratorijas darbu gaita urbuma iegitajiem kadras paraugiem noteikta sa-
dalisanas pakape (MexrocynapcTBeHHblin cTaHgapT 2006a) un botaniskais sastavs
(MexxrocypapcTBeHHbIN cTaHAapT 2006b), kas lauj konstatét, kadi augi veidojusi katru
konkréto kudras slani. Veikta sporu—puteksnu analize (Berglund & Ralska-Jasiewiczowa
1986), kuras rezultatu analize |auj rekonstruét apkartéjas vegetacijas un klimata izmai-
nas nogulumu uzkrasanas gaita (Birks & Seppa 2010), ka ari veikt nosacitu nogulumu
datésanu. Geologija un paleopétijumos gadi (lidz 50 000 gadiem pirms musdienam)

Kadras paraugu botanisko sastavu nosaka péc augu puteksniem un sporam, bet
tas nav viegls uzdevums, jo dazadam sugam puteksni izskatas lidzigi.
A - egle Picea, B - priede Pinus

Botanical composition of peat samples is determined after plant pollen and
spores. However, that is not always easily done as the pollen of different species
can look alike.

A - spruce, B - pine

Foto/Photo: Laimdota Kalnina
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tiek noteikti péc radioaktiva 14C izotopa mérijumiem (Bronk Ramsey 2001). Nevien-
meérigas saules radiacijas dé| atmosféra dazados laika posmos ir bijusi dazada 14C kon-
centracija, tadé| iegitie gadi neatspogulo kalendaros gadus (Piotrowska et al. 2011).
Péc tam, kad datésanas laboratorijas ir veikusas datésanu, nepiecieSams iegitos datus
kalibrét uz kalendarajiem gadiem (Blaauw 2010, Christen & Perez 2010). Ka nulles
punkts starptautiski ir noteikts 1950. gads, tadéjadi jasaprot, ka minétie gadi pirms
masdienam ir no 1950. gada (Reimer et al. 2009).

Kameralo darbu gaita no ieprieks ieglitajiem datiem katram purvam sastadits geo-
logiskais griezums un procentuala sporu-puteksnu diagramma.

AIZKRAUKLES PURVAUN
MEZU VEIDOSANAS UN ATTISTIBA

Aizkraukles purvs attistijies plasa, lézena ieplaka ar loti nelidzenu reljefu, ieplaka
izveidojusies ledaja darbibas rezultata. Purva ieplaku zem kadras klaj pédéja apledoju-
ma moréna un tas kusanas adenu veidoti nogulumi, kuru biezums mainas robezas no
10 lidz 20 m. Purva pamatnes reljefs ir sameéra sarezgits un saposmots. Zem Aizkraukles
purva nogulumiem iegu| ledaju kusanas ddenu veidots smiltaju lidzenums, bet vietam
zem kidras iegul ezera nogulumi. Paaugstinata gruntsiadens limena ietekmé ieplakas
dzilakajas vietas izveidojusies sekli baseini, kuros sakuma uzkrajies kadrains saprope-
lis jeb gitija, bet driz vien seklie baseini aizaugusi un virs ezera nogulumiem izveido-
jies zema tipa purvs. leplakas seklakajas vietas, izveidojoties parmitriem apstakliem,
ieviesuSies purvam raksturigi augi un, tiem atmirstot, uz mineralgrunts uzkrajusies
zema tipa kadra.

Kadras nogulumi Aizkraukles purva sakusi uzkraties agra holocéna beigu posma
vairak neka 8000 kal. g. p. m. No nogulumu veidosanas sakuma lidz masdienam purva
uzkrajies aptuveni 7 m biezs nogulumu slanis. Aizkraukles purva veidoSanas sakuma
ta ieplakas dzilakajas dalas parmitros apstaklos saka uzkraties zema tipa zalu, gri$lu un
koku kidra, kuru, mainoties augu barosanas veidam, nomainija augsta tipa sfagnu un
spilvju kadra. Péc Kadras fonda datiem (Kidras fonds 1980a), kidras slana maksima-
lais dzilums ir 6,5 m, bet vidéjais dzilums — 4,4 m.

Purva ieplakas pamatni Aizkraukles purva teritorija galvenokart veido parskalo-
tas morénas nogulumi — peléks smilsSmals ar sadedéjusiem karbonatiskiem oliem. Virs
tiem dzilakaja vieta neliela pazemindjuma 1. urbuma konstatéts malains peléks sapro-
pelis, kuru apméram 5 cm bieza slani parsedz vidéji sadalijusies tumsi brana koku—
za|u kadra. Virs tas uzkrajies |oti blivs, apméram 30% sadalijies augsta tipa koku-stinu
kadras slanis (2. attéls).

Sada koku-sanu un zalu-koku kadra uzkrajusies dziluma no 7,1 lidz 5,0 m. No-
gulumu intervals no 5,00 lidz 4,55 m ieziméjas ar kiidraina sapropela slani, kas liecina
par nelielu adens uzkrasanos $aja padzilinajuma. Tas, visticamak, ir saistits ar grunts-
adenu sastrégumu vai ari iespéjamu kidras slanu parravumu un lamas veido$anos 3ai

PURVU VEIDOSANAS UN ATTISTIBA@FORMATION AND DEVELOPMENT OF MIRES
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2. attéls.
Aizkraukles
purva nogulumu
geologiskais
skérsgriezums pa
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vieta. Virs 8i slana lidz pat 1 m no zemes virsas uzkrajusies vaji sadalijusies (10-15%)
spilvju—sfagnu kadra (3. attéls), bet virséjo kartu veido vaji sadalijusies (10%) sfagnu
kadra (2. attéls).

Kadras nogulumu veidosanas Aizkraukles purva sakusies agra holocéna beigu pos-
ma vairak neka 8000 kal. g. p. m. Pétijuma teritorija zema tipa purvam raksturiga ve-
getacija ieviesusies parmitra ieplaka, kas veidojusies, aizaugot seklai adenstilpei. Uz to
norada malaina sapropela nogulumi analizéta urbuma pamatné un Gdensaugu pu-
tek$nu liknes maksimums. Vegetaciju gan Aizkraukles purva, gan ta apkartéja terito-
rija purva attistibas sakumposma raksturo procentualaja sporu—putek$nu diagramma
nodalita lokala putekSnu zona (LPZ) AlZ-I (3. attéls). Purva apkartné dominé priede
Pinus, kas noraditaja zona sasniedz izplatibas maksimumu, un bérzs Betula. Minéto
koku sugu putek$nu dominance |auj veikt nosacito nogulumu datésanu un uzskatit,
ka Aizkraukles purva attistiba sakusies agra holocéna beigu posma. Kaut ari purva
apkartné koki ir plasi izplatiti, apkartéjo ainavu var uzskatit par atklatu. Péc puteksnu
analizes datiem, lielu procentualo daudzumu no kopéjas vegetacijas veido graudzalu
dzimta Poaceae, grislu dzimta Cyperaceae un citi lakstaugi. Nogulumu intervala 7,25-
7,10 m, kas atbilst nodalitas LPZ apaks3éjai dalai, Aizkraukles purva ieplaka uzkrajies
plans zema tipa zaJu—koku kadras slanis, kuru parsedz augsta tipa koku-stnu kidras
slanis.

LPZ AIZ-l, kas atbilst nogulumu intervalam no 6,60 lidz 5,00 m, péc taja dominéjosa-
jiem platlapju — gobas Ulmus, liepas Tilia, ozola Quercus un lazdas Corylus — puteksniem
lauj nosaciti datét 1 nogulumu slana uzkrasanos klimatiska optimuma laika (Seppa et al.
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3. attéls. Aizkraukles purva 1. urbuma nogulumu sporu-puteksnu procentuala diagramma

Figure 3. Spore—pollen percentage diagram of Aizkraukle Mire coring No. 1

2010). Péc sporu—puteksnu analizes datiem konstatéts, ka purva vegetacija joprojam
dominé dazadi gri$lu dzimtas augi, bet sak paradities ari sfagni Sphagnum un ériku dzim-
tas Ericaceae augi, kas liecina, ka purva apkartéja teritorija joprojam ir atklata. Silta un
sausa klimatiska optimuma ietekme ieziméjas ari nogulumu slana uzkrasanas gaita, kad
minéto apstak|u ietekmé notikusi intensiva kidras sadalidanas. Tapéc laika posma
no ~ 7000 lidz 4500 kal. g. p. m., kas atbilst klimatiskajam optimumam, Aizkraukles pur-
va uzkrajies tikai ~ 1,5 m biezs nogulumu slanis. Saja laika posma joprojam turpinajas
augsta tipa koku-stnu kadras uzkrasanas.

Krasa platlapju samazinasanas Aizkraukles purva apkartéja teritorija nodalitas LPZ
AlZ-11l apakséja dala liecina par klimata pavésinasanos. Ta ietekmé siltummilodu augu
augsanai apstakli kluvusi nelabveéligaki. Egles Picea izplatibas maksimums ari norada
uz vésaka un mitraka klimata apstakliem, kas koreléjams ar véla holocéna sakumpos-
mu, kas sacies ~ 4500 kal. g. p. m. (Sillasoo et al. 2007). Nogulumu intervala no 5,00
lidz 4,50 m minétaja laika uzkrajies kadrains sapropelis, kas ari norada uz mitra-
kiem apstakliem purva attistibas gaita un varéja veicinat purva lateralu pieaugu-
mu (Weckstrom et al. 2010). Var spriest, ka purva teritorija urbuma vieta islaicigi ir
parpladusi, ka rezultata uzkrajusies ezera nogulumi ar augstu organiskas vielas saturu.
Péc puteksnu analizes datiem secinats ka, purva atkartoti palielinajusies grislu dzimtas
augu nozime purva vegetacija.

Sakot ar 4,50 m dzilumu, purva sak uzkraties spilvju—sfagnu kadra. Tas norada,
ka seklais baseins ir izzudis, klimatiskajiem apstakliem kl|astot sausakiem, ieplakai
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Skatoties mikroskopa, spilvju-sfagnu kadras
parauga skaidri izskiramas siinu lapas un augu
fragmenti

Looking through the microscope at a cotton—
grass and Sphagnum peat sample, moss leaves
and plant fragments can be easily distinguished

Foto/Photo: Laimdota Kalnina

aizpildoties ar ezera nogulumiem vai rodoties notecei. Ta rezultata atjaunojas kadras
uzkrasanas process.

Purva apkartné domingéjoso egli nomaina priede un bérzs, kas sasniedz savas izpla-
tibas otro maksimumu. Sfagnu sporu izplatibas maksimums $aja intervala norada uz
to dominanci purva vegetacija un stabilu augsta purva attistibas stadijas iestasanos.
LPZ AIZ-1V ieziméjas ari ar strauju dazadu lakstaugu puteksnu daudzuma un daudz-
veidibas samazinasanos, kas norada uz slégtaku, kokiem aizaugusu ainavu Aizkraukles
purva apkartné.

Turpinot uzkraties vaji sadalitai (10-15%) augsta tipa spilvju—sfagnu kadrai no
3,50 lidz 1,00 m, kas atbilst LPZ AIZ-V un AIZ-VII, purva apkartéja teritorija joprojam
domineé priede, bérzs un alksnis Alnus.

Apkartéjas vegetacijas sastava nav izteiktu izmainu, kas norada uz stabiliem vides
apstakliem minétaja purva attistibas posma. Purva vegetacija turpina dominét sfagni,
ériku dzimtas augi, taja skaita virsis Calluna vulgaris.

Véla holocéna beigu posmu lidz pat masdienam raksturo LPZ AlZ-VII, kas ieziméjas
ar atkartotu priedes izplatibas palielinasanos Aizkraukles purva apkartéja teritorija,
salidzinot ar iepriek$éjiem purva attistibas posmiem. Procentualaja sporu—puteksnu
diagramma redzams, ka palielinas dazadu lakstaugu daudzveidiba. Tas liecina par akti-
vu cilvéka saimniecisko darbibu purva tuvuma, pieméram, izcértot mezus. Tada veida
ainava purva apkartneé kluvusi atklataka, un nogulumos izsédusies daudzveidigaki pu-
tek3ni. Palielinas ari sfagnu sporu daudzums, kas liecina par sfagnu dominanci purva
lokalaja vegetacija. To apstiprina ari vaji sadalijusies (10%) augsta tipa sfagnu kadra,
kas Aizkraukles purva griezuma uzkrajusies $aja laika posma.

AKLA PURVA VEIDOSANAS UN ATTISTIBA

Aklais purvs atrodas Viduslatvijas zemienes Taurkalnes lidzenuma ziemelaustrumos.
Ta kidras slana maksimalais dzilums ir 7,5 m, bet vidéjais dzilums — 4,5 m (Ktdras fonds
1980b). Akla purva masiva izteikti ieziméjas tris purva kupoli, kas pacelas pat 3—4 m virs
apkartéjas teritorijas. Augsta purva vidusdala atrodas Znotinu ezers, ka ari mazaki purva
ezeri, kas izveidojusies rinda cits aiz cita. Znotinu ezers, visticamak, ir glacialas izcelsmes,
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turpreti mazo ezerinu raksturs un novietojums liecina par to veidosanos augsta purva
apstak]os, plistot kidras slaniem un veidojoties lamam. Visus ezerus ieskauj plataka vai
Sauraka koku josla.

Akla purva ieplakas pamatné ir viegli vilnots lidzenums, ko veido morénas smils-
mals. Udeni vaji caurlaidigie iezi reljefa ieplakas nosaka to, ka ne tikai Aklais purvs,
bet ari tam piegulosas teritorijas ir parmitras un parpurvojusas. Misdienu Akla purva
teritorija péc Daudzevas ledaja kusanas tdenu baseina noplasanas palika daudz da-
zada izméra sekltdens ezeru, kuru dzilums, spriezot péc ezeru nogulumu biezuma,
neparsniedza 4 m. Ezeru krastos vél nebija izveidojusies vegetacija, ka rezultata smiltis
ezeru krastos tika parpustas un izveidojas kapu grédas. Izveidojoties vegetacijai, ezeros
pakapeniski saka uzkraties sakuma malains un smilsains, bet vélak kidrains sapropelis.

Aklais purvs ir veidojies divéjadi — gan aizaugot sekliidens ezeriem, gan pazemina-
jumos parpurvojoties mineralzemei.

Kidras veidosanas Aklaja purva sakusies agra holocéna beigas vairak neka 8000 kal. g. p. m.,
iestajoties siltam un sausam klimatam (Heikkild & Seppa 2010). Tas veicinaja intensi-
vu vegetacijas attistibu, ka rezultata pilnigi aizauga dala seklako un mazako ezerinu
un plasa teritorija saka uzkraties parejas vai zema tipa kadra. Kadrai uzkrajoties ap
ezeriniem, sakotnéji purva teritorija veidojas tris atseviski purvi, kas vélak, uzkrajoties
arvien biezakiem kadras slaniem un purva nogabaliem augot gan vertikali, gan hori-
zontali, saplada kopa un veidoja vienu augsta tipa purva masivu.

Akla purva pamatnes dzilakajas ieplakas sakotnéji bijusas seklas Gdenstilpes, kas
agra holocéna beigu posma vairak neka 8000 kal. g. p. m. aizpildijusas ar ezera nogulu-
miem — smilSainu un kadrainu sapropeli (4. attéls).

Turpinot uzkraties augsta tipa kadrai, Akla purva apkartéja teritorija samazinaju-
sies eglu izplatiba, bet turpina palielinaties bérzu un priezu daudzums, kas redzams
LPZ AKL-IV nogulumu intervala no 2,75 lidz 0,75 m (5. attéls).

Akla purva sporu-puteksnu procentualaja diagramma 0,75-0,10 m nogulumu
intervala LPZ AKL-V (5. attéls) raksturo purva un ta apkartéjas vegetacijas izmainas
véla holocéna beigu posma lidz pat masdienam. Apkartné visvairak izplatitas priedes
un alksni. Atkartoti palielinas graudzalu dzimtas putekdnu daudzums, un periodiski
paradas kultiraugu (miezu, kviesu, rudzu un kanepju) un ruderalu augu (celteku, ba-
landu un vibotnu) puteksni, kas norada uz aktivu cilvéka saimniecisko darbibu purva
tuvuma.

So laika posmu purva un ta apkartnes vegetacijas attistiba raksturo lokala putek$nu
zona (LPZ) AKL-I dziluma, 6,90-6,10 m intervala, kas ieziméjas ar priezu Pinus un bérzu
Betula puteksnu izplatibas maksimumu. Dominé ari kriimi un dazadi lakstaugi — graud-
za|u Poaceae un grislu Cyperaceae dzimtas augi, kas norada uz atklatu ainavu purva
apkartéja teritorija.

Klimatam klastot siltakam un sausakam, Gdens limenis seklajos ezerinos purva ie-
plakas pamatné krities un vietas, kas bija aizpildijusas ar ezera nogulumiem, sakas
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Griezums A - B

4. attéls. Akla purva nogulumu geologiskais $kérsgriezums pa profila liniju A-B

Figure 4. Geological cross section of Aklais Mire along profiles A-B
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5.attéls. Akla purva 1. urbuma nogulumu sporu-puteksnu procentuala diagramma

Figure 5. Spore—pollen percentage diagram of Aklais Mire coring No. 1

parpurvosanas procesi un uzkrajas augsta tipa kadra. Uz siltaku klimatu $aja laika pos-
ma norada platlapju, galvenokart viksnas Ulmus, liepas Tilia, ozola Quercus, izplatibas
maksimums. Nodalitaja LPZ AKL-Il intervala (6,10-3,75 m) (5. attéls) ieprieks domi-
néjosos bérzu un priedi nomainijusi alksnis Alnus un lazda Corylus. Par stabilas augsta
tipa purva vegetacijas izplatibu Akla purva teritorija klimatiska optimuma laika liecina
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Péc formas savstarpéji lidzigi ir bérza Betula puteksni (pa kreisi) un
liepas Tilia puteksni (pa labi)

Pollen with a similar form - birch (left) and lime (right)

Foto/Photo: Laimdota Kalnina

ari strauj$ sfagnu sporu un ériku Ericaceae dzimtas augu izplatibas pieaugums. Saja
laika purva uzkrajies vairak neka 2 m biezs briina sfagna Sphagnum fuscum un spilvju-
sfagnu augsta tipa kadras slanis.

Veéla holocéna sakums Akla purva un ta apkartnes vegetacija ieziméjas ar krasu
platlapju samazinasanos un bérza, bet ipasi egles Picea, izplatibas palielinasanos, kas
redzams LPZ AKL-IIl no 3,75 lidz 2,75 m (5. attéls). Dominéjosas egles liecina par vésa-
kiem klimatiskajiem apstakliem. Purva 3aja intervala turpina uzkraties vaji sadalijusies
augsta tipa Sphagnum fuscum kadra.

MELNA EZERA PURVA VEIDOSANAS
UN ATTISTIBA

Melna ezera purvs atrodas Viduslatvijas zemienes Tirelu lidzenuma ziemelu dala,
viena no Baltijas ledus ezera akumulacijas lidzenuma ieplakam, kas radusies, Baltijas
ledus ezeram parskalojot vai noskalojot ledaja nogulumus (Zel¢s & Markots 2004,
Zel¢s et al. 2011). Ta robezu ar Piejaras zemieni veido Litorinas jiras stadijas krasta
[inija ar kapu valniem. Kopuma dabas liegums atrodas uz relativi lidzena reljefa ar ne-
lielam (2-3 m) relativa augstuma starpibam. Purvs izveidojies Baltijas ledus ezera aku-
mulacijas lidzenuma mitruma sastréguma josla starp senajiem krastu veidojumiem un
kapam, paceloties gruntsiidens limenim Litorinas jlras transgresijas laika. Sis augsta
tipa purvs ar labi izteiktu grédu—lieknu un grédu-akacu mikroreljefu ir izveidojies tiesi
uz adensskirtnes starp Lielupi un Daugavu (Pakalne et al. 2003). Cenas tireli ir izveido-
jusies vairaki augsta purva kupoli, un viens no tiem veido Melna purva dabas lieguma
centralo dalu, kura atrodas Melnais ezers.

Ledajam atkapjoties un kistot, Melna ezera purva ieplaku sedza ledaja kusanas tde-
nu baseina — Baltijas ledus ezera — sekliidens dala. Baseina nogulumi — malaina smilts,
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malaini aleiriti, aleiriti un puteklaina vai smalkgraudaina smilts — parsedz morénas no-
gulumus. Tos savukart purva ieplakas malas dazviet parsedz eolie nogulumi — smalk-
graudaina smilts, kas sena Baltijas ledus ezera krasta zona veido kapas. Péc Baltijas
ledus ezera regresijas pirms 11 000 — 10 500 gadiem purva ieplakas teritorija bija izvei-
dojies plass reljefa pazeminajums. Nevienmérigas akumulacijas ieplaku un tas krastus
parsvara veido smalka un putek|aina smilts, bet atseviskas vietas ari malaina smilts. Sie
nogulumi, kuru biezums parsniedz 15 m, brivi lava iefiltréties atmosféras nokrisniem,
gruntsadens iegla salidzinosi dzili, un tadé| neveidojas parmitri apstakli, kas veicina-
tu kadras uzkrasanos un purva veidosanos. Tacu vélak, Litorinas jiras stadijas laika
paceloties Baltijas jiras limenim, plasaja ieplaka, ko tagad aiznem Cenas tirelis un ta
ziemelaustrumdala esosais Melna ezera purvs, izveidojas parmitri apstakli.

Kidras nogulumi Melna ezera purva dala sakusi uzkraties klimatiska optimuma bei-
gu posma vairak neka 4500 kal. g. p. m., parpurvojoties mineralgruntij, to izraisija grunts-
adens limena pacelSanas klimata pavésinasanas rezultata (Sillasoo et al. 2007, Korhola
et al. 2010, Seppa et al. 2010, Valiranta et al. 2012). Gruntsiidens limena cel$anas ieplaka
radija parmitrus apstaklus, kas bija labvéligi mitrumu milosu augu — gri$|u un niedru -
augsanai. Misdienas bijusi purva ieplaka ir aizpildijusies ar kiidru un kluvusi par pozitivu
reljefa formu - purva kupolu.

Melna ezera purva nogulumu palinologiskie pétijumi ir salidzinati un koreléti ar
purvam piegulo$a Cenas tirela sporu—puteks3nu analizes rezultatiem un nogulumu ve-
cuma datéjumiem ar organiska oglekla 14C datéSanas metodi, ka ari ar lokalajam un
regionalajam vidéjam diagrammam. Var secinat, ka purva nogulumi smilainaja Melna
ezera purva ieplaka, tai parpurvojoties, sakusi uzkraties klimatiska optimuma beigas
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mam

vairak neka 4500 kal. g. p. m. Minétais posms purva vegetacija ieziméjas ar dazadu
grislu un hipnu Hypnum siinu dominanci, ka rezultata uzkrajies 0,75 m biezs zema un
parejas tipa kidras slanis, ko galvenokart veido grislu kadra (6. attéls).

To apliecina ar1 puteksnu analizes rezultati, $aja slani konstatéts ievérojams dau-
dzums gri$lu dzimtas Cyperaceae augu puteksnu. Procentualaja sporu-puteksnu dia-
gramma $is posms atbilst nodalitajai lokalajai putek$nu zonai (LPZ) MEZ-| (7. attéls).
Tas purva apkartéja vegetacija ieziméjas ar platlapju — viksnas Ulmus, liepas Tilia, ozola
Quercus un alk$na Alnus — izplatibas beigu posmu, kas lauj spriest par minéta nogulu-
mu slana veidosanos klimatiska optimuma beigas. Kultivéto zemju un ruderalo augu
puteks3nu klatbuatne, ka ari oglu putekli norada uz cilvéka saimniecisko darbibu purva
tuvuma minétaja laika posma.

Klimatiska optimuma beigas un véla holocéna sakuma apstak|i Melna ezera pur-
va kluva nepieméroti zemo un parejas tipa purvu raksturojosiem augiem un saka
augt sfagni, galvenokart branais sfagns Sphagnum fuscum. Vegetacijai atmirstot, vei-
dojies neliels 0,25 m augsta tipa Sphagnum fuscum un 0,50 m spilvju—sfagnu kadras
slanis. Minéto slani raksturo LPZ MEZ-Il 4,95-4,25 m intervala, kas purva vegetaci-
ja péc sporu—puteksnu analizes datiem ieziméjas ar strauju sfagnu sporu un ériku
dzimtas augu Ericaceae liknu kapumu. Melna ezera purva apkartnes vegetacija do-
miné egle Picea.

LPZ MEZ-1ll nogulumi 4,25-3,40 m intervala Melna ezera purva apkartéjas terito-
rijas ainava ieziméjas ar egles izplatibas samazinasanos un alksna Alnus palielinasanos.
Ari purva vegetacija péc kadras botaniska sastava analizes konstatétas izmainas — uz-
krajusies spilvju—sfagnu kadra.

Laika posma, kam raksturigi vésaka un mitraka klimata apstakli neka klimatiskaja
optimuma, Melna ezera purva ieplaka uzkrajies gandriz 1,50 m biezs, galvenokart vaji
sadalijies (~ 15%) augsta tipa sfagnu kadras slanis. Sporu—puteksnu analizes dati LPZ
MEZ-1V nogulumu 3,40-1,80 m intervala parada atkartotu sfagnu sporu dominanci.
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7.attéls. Melna ezera purva 1. urbuma nogulumu sporu-puteksnu procentuala
diagramma

Figure 7. Spore-pollen percentage diagram of Melnais Lake Mire coring No. 1

Purva apkartéja teritorija maksimalo izplatibu sasniedz priede Pinus. Minétaja laika
sporu—puteksnu diagramma konstatéts lielakais un daudzveidigakais dazadu lakstau-
gu, ruderalu un kdltiraugu procentualais pieaugums, kas liecina par plasu un atklatu
ainavu purva apkartné.

Véla holocéna vidus un beigas Melna ezera purva attistiba ieziméjas ar atkartotu
egles izplatibas maksimumu, kad ta purva apkartéja vegetacija nomainija priedi, un
atbilst LPZ MEZ-V nogulumu intervalam no 1,80 lidz 0,60 m. Nogulumos palielinas
atrasto sikkriimu, galvenokart ériku dzimtas augu, puteksni, bet samazinas lakstaugu
daudzveidiba. Tas var noradit uz plasaku mezu teritoriju izplatibu Melna ezera apkar-
téja teritorija. Par vésiem un mitriem klimatiskajiem apstakliem liecina vaji sadalijusies
(~ 13%) augsta tipa spilvju un sfagnu—3eihcérijas kdras slani. Seihcérija var noradit uz
mitrakiem apstakliem purva teritorija, lidz ar to var secinat, ka klimats kluvis mitraks.

Melna ezera purva attistibas gaitu lidz pat masdienam raksturo LPZ MEZ-VI, kas
aptver augséjos 0,55 m, ko galvenokart veido vaji sadalijusies (8%) augsta tipa sfag-
nu kiadra. Péc kadras botaniska sastava analizu datiem var redzét, ka ieprieks domi-
néjoso brano sfagnu Sphagnum fuscum purva vegetacija nomaina garsmailes sfagns
S. cuspidatum un Saurlapu sfagns S. angustifolium. Purva apkartéja vegetacija egli atkal
nomaina priede un bérzs. Atkartoti palielinas ériku dzimtas, ari virsa Calluna vulgaris,
ipatsvars, kas norada uz sausakiem un sikkradmu attistibai labvéligakiem apstakliem
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lokalaja purva vegetacija. Saja laika posma atkal paradas lielaka lakstaugu putek3nu
daudzveidiba, ruderali un kulttraugi, ka ari oglu putekli, kas norada uz cilvéka saim-
nieciskas darbibas intensitates palielinasanos.

ROZU PURVA VEIDOSANAS UN ATTISTIBA

Rozu purvs atrodas uz robezas starp Austrumlatvijas zemienes Aknistes nolaidenu-
ma ziemelrietumu galu un Augszemes augstienes Sélijas paugurvalni rietumos. Ta kad-
ras slana maksimalais biezums ir 7 m, bet vidéjais dzilums — 4,3 m (Kadras fonds 1980c).

Purva ieplakas pamatni veido tris atseviskas ieplakas, ko visa teritorija un ari pur-
vam piegulosas teritorijas klaj glaciolimniskie nogulumi (mali, aleiriti un smalkas
smiltis). To biezums parasti ir ap 3-8 m, atseviskos morénas virsmas pazeminajumos
sasniedzot ari 10 m. Vienigi purva ieplakas rietumu dala uzkrajusies glaciofluviali gran-
taini nogulumi.

Vaji caurlaidigie malainie nogulumi pazeminajumos un apgritinata notece, ka ari
ieplakas saglabajusas reliktas seklas Gidenstilpes ir veicinajusas purvu attistibu $aja te-
ritorija. Rozu purvs izveidojies starppauguru ieplaka, gan aizaugot seklam tdenstil-
pém, gan parpurvojoties reljefa pazeminajumiem apgritinatas noteces un parmitru
apstaklu ietekmé. Purva veidoSanas sakuma reljefa pazeminajumos sakusi veidoties
tris atseviski purvi, kas, strauji attistoties augstajam purvam un kadras slaniem klastot
biezakiem un aiznemot arvien plasakas teritorijas, ir saplidusi kopa viena liela purva.

Rozu purvs izveidojies nelidzena ieplaka, kuras pamatni veido ledaja kusanas adenu
baseina uzkrajusies glaciolimniskie malu un aleiritu nogulumi. Sakotnéji purva ieplakas
virs glaciolimniska mala uzkrajas karbonatisks mals, smilSmals vai ari malains sapropelis
(8. attéls).

z Gripaums A - B o

8. attéls.

Rozu purva nogulumu
geologiskais
skérsgriezums pa
profila liniju A-B

Figure 8.

Geological cross
section of Rozu Mire
along profile A-B
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Vaji caurlaidigie nogulumi ieplaka veicinaja labvéligus apstaklus purva vegetacijas
attistibai.

Kadras nogulumi Rozu purva sakusi uzkraties holocéna sakuma, tas ir, vairak neka
11 000 kal. g. p. m. No nogulumu veidoSanas sakuma lidz masdienam purva uzkrajies
aptuveni 8 m biezs kadras slanis. Sakotnéji Rozu purva attistijusies zema tipa purvam
raksturiga vegetacija un uzkrajusies galvenokart zalu un hipnu kadra. Pieaugot kadras
nogulumu slanim, augi vairs nevaréja sanemt baribas vielas no gruntsadeniem un zema
tipa purva vegetaciju nomainija augsta tipa purvam raksturiga vegetacija, lidz purvs iz-
veidojas par augsta tipa purvu. Augsta tipa kidras nogulumu uzkrasanas Rozu purva,
tapat ka citviet Latvijas teritorija, sakusies klimatiska optimuma laika ~ 6500 kal. g. p. m.
Lidz masdienam purva uzkrajies 6 m biezs augsta tipa purva nogulumu slanis, ko galve-
nokart veido sfagnu un spilvju kadra.

Rozu purva vecakais nogulumus slanis uzkrajies pirms vairak neka 11 000 kal. g. p. m.
Tas ir 0,25 m biezs, to veido zema tipa kosu—hipnu un zau kadra. Tas veidosanas laika, ka
liecina sporu—puteksnu procentualas diagrammas apakséja lokala puteksnu zona (LPZ)
ROZ-, kas ieziméjas ar bérzu Betula puteksnu liknes maksimumu (9. attéls), ieplakas
apkartné jau sakusi izplatities bérzu mezi. Sis zonas putek$nu sastava ir karklu Salix,
dazadu lakstaugu — grislu Cyperaceae, cemurziezu Apiaceae, taurinziezu Fabaceae un
sarenu Polygonaceae — dzimtas augi, ka ari graudzalu Poaceae un vibotnu Artemisia
putek$ni. Dominéjoso puteksnu spektri norada uz vegetacijas segas attistibai labvé-
ligiem apstakliem holocéna sakumposma. levérojama lakstaugu puteksnu klatbutne
norada, ka plasas teritorijas joprojam aiznem atklatas ainavas ar plavam, kaut ari jau ir

9. attéls. Rozu purva 1. urbuma nogulumu sporu-puteksnu procentuala diagramma

Figure 9. Spore—pollen percentage diagram of Rozu Mire coring No. 1
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Kiidras parauga atrastas sfagnu Sphagnum
lapinas ar priedes Pinus puteksni

Sphagnum leaves and pine pollen in peat sample

Foto/Photo: Laimdota Kalnina

sakusi veidoties saméra skraji bérzu mezi. Algu un ddensaugu liknu maksimumi grie-
zuma apakséja dala norada uz parmitriem apstakliem vai pat seklu baseinu, kas 3aja
vieta atradies purva veidosanas sakuma. Griezuma apakséjas dalas nogulumos, kuri
veidojusies pirms apméram 11 000 — 10 000 gadu, konstatétie og|u putekli (~ 25-100
pm), visticamak, liecina par mezu degsanu 3ai laika.

Attistoties purva vegetacijai, kura, péc kidras botaniska sastava analizes datiem,
dominéja zema tipa purvam raksturigie augi — dazadi grisli (Carex lasiocarpa, C. ter-
retiuscula, C. appropinquata, C. limosa, C. riparia) un hipnu stinas (Drepanocladus sp.,
Calliergon sp.), ari parasta niedre Phragmites australis un trejlapu puplaksis Menyant-
hes trifoliata —, Rozu purva uzkrajas zema tipa hipnu un gri$|u kadra.

Par i slana veidosanas apstakliem liecina LPZ ROZ-Il, kura maksimalo izplatibu
sasniedz priede Pinus un gri$lu dzimtas augi, dominé ari bérzs. Udensaugu un algu
liknes ir izsikusas, kas norada uz pakapenisku sekla baseina izsiksanu, stabilu kadras
uzkrasanos un purva veidosanos ieplaka.

lestajoties klimatiskajam optimumam ~ 8000-4500 kal. g. p. m. (Birks & Seppa 2010,
Heikkild & Seppa 2010), klimatiskie apstakli kluva siltaki un sausaki (Hammarlund et al.
2003, Seppi et al. 2010). Saja laika Rozu purva izveidojas apstakli, kas augiem vairs nelauj
sanemt baribas vielas no gruntsadeniem, un purvs kluva piemérots ari tadam augu su-
gam, kas galvenokart barojas no atmosféras nokrisniem. Ta rezultata zema tipa purvam
raksturigo vegetaciju nomainija augsta tipa purva vegetacija, ko parada ari kadras bo-
taniskais sastavs — dazadas gri$lu sugas nomaina Magelana sfagns Sphagnum magellani-
cum un Saurlapu sfagns S. angustifolium. Zema tipa purva nogulumus nomaina parejas
un augsta tipa koku kidra. Pareja no zema uz augsta tipa purvu ieziméjas ari sporu—pu-
tek$nu analizes rezultatos, jo, samazinoties grislu dzimtas putekSnu daudzumam, palieli-
nas augsta tipa purvam raksturigu augu — sfagnu Sphagnum spp. sporu un ériku dzimtas
Ericaceae, it ipasi virSu Calluna vulgaris, — putek$nu daudzums. Klimatiska optimuma
beigas (~ 5500—4500 kal. g. p. m.) purva attistijusies augsta tipa purvam raksturiga ve-
getacija un sakusi uzkraties Magelana sfagnu kadra. Uz siltu un sausu periodu nogulumu
uzkrasanas gaita norada ari augsta kadras sadali$anas pakape (Berbeco et al. 2012), kas
$aja slani mainas no 35 lidz 48%. Ta rezultata klimatiska optimuma maksimuma laika
(~ 7000-5000 kal. g. p. m.) uzkrajies tikai ~ 1,25 m biezs kadras nogulumu slanis.
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Foto/Photo: Mara Pakalne, Aivars Slisans
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LPZ ROZ-III, kas aptver $o periodu, ari ieziméjas ar silta klimata indikatoru, platlapju — go-
bas Ulmus, liepas Tilia, ozola Quercus un lazdas Corylus — izplatibas maksimumu.

Véla holocéna sakumposma (~ 4500-3500 kal. g. p. m.) Rozu purvs attistijas par
stabilu augsta tipa purvu un taja uzkrajas spilvju—sfagnu kidra.

Véla holocéna vidusposma no 3500 kal. g. p. m,, klimatam k|Gstot vésakam un mit-
rakam (Sillasoo et al. 2007), Rozu purva apkartéja vegetacija ieziméjas ar strauju plat-
lapju izzu$anu, ko nomaina apstakliem piemérotakas koku sugas — egle Picea, bérzs
un alksnis Alnus. Purva vegetacija dominé dazadi sfagni, makstaina spilve Eriophorum
vaginatum un sikkrami — virsis Calluna vulgaris un dzérvene Oxycoccus palustris, ko
parada gan kidras botaniska sastava analizes, gan sporu—puteksnu analizes dati. Rak-
sturotas izmainas redzamas LPZ ROZ-1V (9. attéls).

Augsta tipa spilvju—sfagnu kadras slanis, kas Rozu purva sacis veidoties ~ 2000 kal. g. p. m.
un uzkrajies lidz pat masdienam, veido nogulumu slana virséjos 3,0 m. Sis slanis iezime-
jas ar kadras uzkrasanas intensitates pieaugumu, kas norada uz vésu un mitru klimatisko
apstak|u saglabasanos. LPZ ROZ-V véla holocéna beigu posmam raksturiga priezu izpla-
tibas palielinasanas. Joprojam purva apkartéja vegetacija izplatiti bérzi un alksni.

Foto/Photo: Mara Pakalne
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FORMATION AND DEVELOPMENT OF MIRES

Laimdota Kalnina, Eliza Kuske, Normunds Stivrins
University of Latvia, Department of Geomorphology and Geomatics,
e-mail: laimdota.kalnina@lu.lv

Mire sediment research includes analysis of botanical remains, pollens and spores,
determining peat types and measuring the age and depth of sediments; it allows for
reconstruction of mire formation and development from the beginning to this day.
In addition, mire sediments tell us about the climate properties, geological features,
intensity of agricultural activity and dominant vegetation in the studied area at
different time periods.

The LIFE+ project ,Restoration of Raised Bog Habitats in the Especially Protected
Nature Areas of Latvia” enabled fieldwork, lab work and cameral work to determine
and analyze the processes of mire formation and development.

MATERIALS AND METHODS

Researchers took four geological probes and carried out one coring in Aizkraukle
Mire, six corings in Aklais Mire, three corings in Melnais Lake Mire, and 11 corings and
one probe in Rozu Mire. Mire sediment samples were obtained from two parallel wells
with a chamber-type corer suitable for soft-sediment coring, camera length: 50 cm,
diameter — 5 cm.
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Peat samples were analyzed at the laboratory to determine the degree of
decomposition (MexrocygapcteeHHblii ctaHgapT 2006a) and botanical composition
(MexrocynapcTtBeHHbI cTaHgapT 2006b); the results showed which plant species form
each individual peat layer. Spore—pollen analysis (Berglund & Ralska-Jasiewiczowa 1986)
helped to reconstruct the surrounding vegetation and climate change during sediment
accumulation, date the sediments and characterize the development of the mire.

To determine the year in geological and paleo research, which deals with the
time period up to 50,000 years BP, measures of radioactive carbon-14 isotope are
used (Bronk Ramsey 2001). The concentration of carbon-14 in the atmosphere has
varied over different time periods due to irregular activity of the Sun; hence the
calculated years do not conform to calendar years (Piotrowska et al. 2011). Thus,
after the dating at the laboratory has been carried out, acquired years must be
calibrated to calendar years (Blaauw 2010, Christen et al. 2010). Year 1950 is used
as a universal reference point; hence, all years mentioned in the article must be
interpreted as before 1950 (Reimer et al. 2009).

A geological cross section and pollen percentage diagram of each mire were
compiled from the data obtained in field.

FORMATION AND DEVELOPMENT OF
AIZKRAUKLE MIRE

Aizkraukle Mire has developed in a wide flat morainic depression with very uneven
terrain formed by glacier activity. Under peat the mire depression is formed by deposits
created by the last continental glacier and its meltwaters. Thickness of deposits varies
between 10 and 20 m. At some places gyttja can be found under peat. As a result
of elevated groundwater levels, shallow basins formed in the deeper depressions,
in which gyttja accumulated at the beginning of mire development. However, the
shallow pools soon healed and fen formed above the lake sediments. In shallower
depressions, typical bog plants began to flourish, and when they withered, mineral
soil accumulated sedge peat.

Peat at Aizkraukle Mire started to accumulate in the early Holocene over 8,000
calibrated years ago. Since the beginning of sediment formation to the present day, a
peat layer about seven meters thick has accumulated in the mire. At the beginning of
the formation of Aizkraukle Mire, the highly humid deepest parts of the depressions
began to accumulate fen-type grass, sedge and wood peat. When plant nutrition type
changed, the type of peat was gradually replaced with raised bog cotton-grass and
Sphagnum peat. Maximum depth of the peat layer is 6.5 m, the average depth — 4.4 m
(Kadras fonds 1980a).

The bottom of the Aizkraukle Mire depression is mainly formed of rewashed till
deposits — grey sandy clay with weathered carbonate pebbles. Above the deepest part
in a small depression, in the core No. 1, grey clayey gyttja was found, covered with a
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layer of decomposed dark brown wood-grass peat approximately 5 cm thick. Over
that layer a very solid high-type wood-moss peat layer decomposed by 30% has been
accumulated (Figure 2).

Such wood-moss peat and grass—wood peat accumulated at a depth of 7.1 to
5.0 m. Sediments range from 5.00 to 4.55 m, characterized by a peaty layer of gyttja,
which shows a slight accumulation of water in the recess, which is probably due to
the groundwater potential bottlenecks or peat layer rupture and formation of pools
at this site. The layer above this one (up to one meter from the ground) consists of
slightly decomposed (10-15%) cotton grass—Sphagnum peat (Figure 3), while the top
layer consists of low-decomposed (10%) Sphagnum peat (Figure 2).

Peat formation in Aizkraukle Mire started in the early Holocene over 8,000 cal. yr.
BP. In the study area, fen vegetation began to develop in a wet depression formed by
an overgrowing shallow body of water as indicated by clayey silt gyttja at the bottom
of the analyzed coring and by the aquatic plant pollen curve maximum. In the early
stages of development, the vegetation in Aizkraukle Mire and its surrounding areas can
be characterized with the local pollen share in the spore—pollen percentage diagram
(LPZ) AIZ-I (Figure 2). Pine Pinus and birch Betula dominate the area surrounding
the bog; pine reaches maximum distribution in the indicated pollen zone. Tree
pollen dominance also allows dating conditional sediments and shows that the
development of Aizkraukle Mire started at the end of the early Holocene. Although
trees are abundant in the bog, the landscape can be seen as open, because the analysis
of pollen data shows that grasses Poaceae, sedge Cyperaceae family and other grasses
take up a large percentage of the total vegetation. Sediments in the range of 7.25 to
7.10 m correspond to the divisional LPZ bottom of Aizkraukle Mire. A thin fen-type
grass—wood peat layer is accumulated in the depression, covered by a raised bog-type
wood-moss peat layer.

The divisional LZP AlZ-1l, which corresponds to the sediment interval from
6.60 to 5.00 m, allows dating the sediment layer accumulation quite correctly during
the climatic optimum by the dominant broadleaf tree species — elm Ulmus, linden Tilia,
oak Quercus and hazel Corylus — pollen. Spore—pollen analysis of the data revealed that
various native sedge species still dominated the mire vegetation, but Sphagnum and
Ericaceae plants were beginning to appear, which indicates that the area surrounding
the mire has remained open. The impact of the climatic optimum — warm and dry
conditions — was setting in motion the process of sediment layer deposition, which
took place under the influence of the intense peat decomposition. Therefore, during
the period from about 7,000 to 4,500 cal. yr BP, which correspond to the climatic
optimum, Aizkraukle Mire accumulated a layer of sediment only about 1.5 m thick.
During this period, raised-type wood—moss peat accumulation continued.

The lower part of the separated LPZ AlZ-Ill indicates a sharp decline in broad-leaved
tree species distribution in the surrounding areas of Aizkraukle Mire. It is a sure sign of
climate cooling that adversely affects conditions for heat-loving plant growth. Spruce
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Picea and its maximum distribution point to cooler and wetter climate conditions that
might correlate to a late stage of the Holocene, about 4,500 cal. yr BP. Sediments in
the range of 5.00 to 4.50 m accumulated peaty gyttja, which also points to wetter
conditions during the development of the bog. We suggest that mire area near the
analyzed coring temporarily flooded as a result of accumulation of lake sediments with
high content of organic matter. Analysis of pollen data indicate that the importance of
plants of the sedge family in the bog vegetation has increased again.

At a depth of 450 m the mire begins to accumulate cotton grass—Sphagnum
peat, which indicates that the shallow pool has vanished either because the climate
became drier or because depressions filled with lake sediments or because of run-off
as a result of a peat accumulation process beginning anew.

Spruce trees dominating the bog are replaced with pine and birch trees, which
reach the second maximum of their distribution. Distribution of Sphagnum spores is
at the peak in this interval, indicating the dominance of mire vegetation and a stable
stage in the development of the bog. The divisional LPZ AIZ-IV is characterized by a
rapid decrease of various herbaceous plant pollen quantity and biodiversity, which is
indicative of a more closed landscape around Aizkraukle Mire.

Continuous accumulation of low-decomposed (10-15%) raised bog-type cotton
grass—Sphagnum peat in the layer from 3.50 to 1.00 m, which corresponds to the
subdivided LZP AlZ and AlZ-V-VI|, indicates that pine, birch and alder Alnus continue
to dominate the area surrounding the mire.

Foto/Photo: Mdra Pakalne
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The surrounding vegetation does not exhibit any marked change, indicating
the stable environmental conditions in this stage of the development of the mire.
Sphagnum and Ericaceae plants, including heather Calluna vulgaris continue to
dominate the bog vegetation.

The late Holocene to the present day is characterized by a subdivided LPZ AlZ-VII,
which is marked by the increasing distribution of pine in the areas surrounding
Aizkraukle Mire compared to the previous stages of the development of the mire.
The percentage of spore—pollen diagram shows the increase in the diversity of
herbaceous plants, which indicates intensifying human activity near the mire, for
example, deforestation; thus, the bog landscape has become more open and more
diverse pollen can be found in sediments. The amount of Sphagnum spores increases,
which indicates the dominance of Sphagnum local bog vegetation, confirmed by
the low-decomposed (10%) raised bog-type Sphagnum peat bog Aizkraukle Mire
obtained during this period.

FORMATION AND DEVELOPMENT
OF AKLAIS MIRE

Aklais Mire is located in a depression of glacial origin at the south-eastern part
of the Taurkalne Plain, the Central Latvia Lowland. Mire depression is located in a
slightly undulated moraine sandy clayey till. Peat area is 1.120 ha, maximum depth of
the peat layer is 7.5 m, the average depth — 4.5 m (Kudras fonds 1980b). Three bog
domes dominate the landscape of the mire, rising up to 3—4 m above the surrounding
area. Znotinu Lake, along with smaller bog lakes formed in a line after one another, is
located in the middle of the mire. Znotinu Lake most likely is of glacial origin, but the
characteristics and position of the small lakes indicate formation under bog conditions
with bursting of peat layers and formation of bog-pools. All lakes are surrounded by
bands of trees of different sizes.

The base of the depression of Aklais Mire is a slightly wavy plain composed of
moraine loam. The rocks in the depressions of the terrains are poorly permeable,
which accounts for the fact that both the mire and adjacent areas are saturated and
paludified. After the spills of the Daudzeva glacier melting water basin, today many
shallow lakes of different sizes have remained in the territory of Aklais Mire. The
depth of these lakes, judging by the sediment thickness, did not exceed 4 m. Lake
vegetation had not yet been established, which allowed for formation of dune ridges.
With established vegetation, lakes gradually began to accumulate clayey and sandy
and later peaty gyttja.

Aklais Mire has developed in two ways: by overgrowing of shallow lakes and by
paludification of mineral soil in depressions.

Peat formation at the mire started in early Holocene more than 8,000 cal. yr. BP due
to warm and dry climate, which contributed to the development of heavy vegetation,

PURVU VEIDOSANAS UN ATTISTIBA®FORMATION AND DEVELOPMENT OF MIRES



resulting in complete overgrowth of the lowest part of the shallow lakes. Vast areas
began to accumulate transition- or fen-type peat. Peat accumulated around the lakes,
and the marsh area originally developed into three separate marshes, which later
merged together and formed a single bog area via accumulation of peat and mire
compartments growing both vertically and horizontally.

Data obtained show that Aklais Mire formed in the depressions were initially
shallow water basins filled with lake sediments — sandy and peaty gyttja — at the end
of early Holocene more than 8,000 cal.yr. BP (Figure 4).

Raised bog-type peat continued to accumulate; as a result, the distribution of
spruce decreased in the areas surrounding the mire, but the distribution of pine and
birch increased, as shown in the divisional LPZ AKL-IV sediment range from 2.75 to
0.75 m (Figure 5).

As shown in the spore—pollen percentage diagram of Aklais Mire, the divisional LPZ
AKL-V sediment range from 0.75 to 0.10 m shows changes in the bog and surrounding
vegetation from the late Holocene up to the present time. Pine and alder is most widely
distributed in the area. Poaceae pollen quantity is increasing again and pollen of crops
(barley, wheat, rye and hemp) and ruderal plant species (plantain, pigweed and vervain)
has been reoccurring, indicating frequent economic activity near the mire.

This time period in the development of the mire and its surrounding vegetation
is characterized by the local pollen zone (LPZ) AKL-I at a depth from 6.90 to 6.10 m,
which shows pine Pinus and birch Betula distribution maximum. A variety of shrubs
and herbs - grass Poaceae and sedge Cyperaceae family plants — dominate the open
landscape surrounding the mire.

As the climate became warmer and drier, the water level decreased in the shallow
lakes in the depression, and overgrowing processes began and raised bog-type peat
accumulated at the places filled with lake sediments. Maximum distribution of broad-
leaved tree species — elm Ulmus, linden Tilia, oak Quercus — indicates warmer climate
at this period of time. LPZ AKL-1l in the range from 6.10 to 3.75 m shows dominance

Saurlapu spilve
Eriophorum
angustifolium

Cotton grass

Foto/Photo: Aivars Slisans Foto/Photo: Mdra Pakalne
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of alder Alnus and hazel Corylus instead of previously dominating birch and pine.
Rapid increase in the distribution of Sphagnum spores and ericaceous plants of the
Ericaceae family indicates stable bog vegetation distribution in the territory of Aklais
Mire during the conditions of climatic optimum. During this time a brown layer of
Sphagnum (Sphagnum fuscum) and cotton grass—Sphagnum raised bog-type peat
over 2 m thick has accumulated in the mire.

Late Holocene onset in Aklais Mire and the surrounding vegetation is characterized
by a sharp decline in broad-leaved trees and increasing distribution of birch and
especially spruce Picea, which can be seen in the divisional LPZ AKL-1Il from 3.75 to
2.75 m. The dominant spruces point to cooler climate. Low-decomposed Sphagnum
fuscum raised bog peat continues to accumulate in the bog in that interval.

FORMATION AND DEVELOPMENT OF
MELNAIS LAKE MIRE

Melnais Lake Mire is located in the north part of the Tireli Plain in the Central
Latvia Lowland, in a depositional plain depression of the Baltic Ice Lake which
formed after rewashing of glacial sediments (Zel¢s & Markots 1998, Zelcs et al.
2011). The border between Melnais Lake Mire and the Coastal Lowland is composed
of a Littorina Sea stage dune bank. In general the Nature Reserve is located on a
comparatively plain terrain with small (2-3 m) relative altitude differences. The
mire has developed in a moisture congestion zone between bank formations and
dunes in a depositional plain of the Baltic Ice Lake when the groundwater level rose
during the Littorina Sea transgression. This raised bog with marked terrain of ridge—
hollows and ridge—bog-pools has developed on the watershed between Lielupe and
Daugava Rivers (Pakalne et al. 2003). Three raised bog domes have developed in the
Cena Mire with one of them forming the central part of the Nature Reserve with
Melnais Lake in the middle.

After the melting and recession of the glacier, the depression of Melnais Lake Mire
was covered by a glacial meltwater basin, i.e. the shallow water of the Baltic Ice Lake.
The moraine was overlapped by different sediments of this basin — clayey sand, clayey
aleirite, aleiriteand dust sand or fine-grained sand. On the margin of the mire depression
these sediments subsequently were overlapped by eolian deposits — fine-grained sand
which forms the dunes of the Baltic Ice Lake. After the regression of the Baltic Ice Lake
11,000-10,500 years ago a wide depression formed in the territory of the present mire.
Fine-grained and dust sand with the occasional mixture of clayey sand are the main
components of the uneven depressions of accumulation and their margins. These
sediments, over 15 m thick, enabled unrestricted infiltration of precipitation which
meant that the groundwater level was relatively low, thus preventing wet conditions
that would facilitate peat accumulation and mire development. However, after the
water rose in the Baltic Sea during the Littorina Sea stage, wet conditions developed
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in the wide depression which is presently occupied by Cena Mire and Melnais Lake
Mire in its NE part.

In Melnais Lake Mire peat sediments began to accumulate at the end of the
climatic optimum 4,500 cal. years BP after the paludifying of mineral ground caused
by groundwater rising due to cooler climate (Sillasoo et al. 2007, Korhola et al. 2010,
Seppa et al. 2010, Viliranta et al. 2012). After the rise of groundwater wet conditions
established in the depression, favoring distribution of hygrophilous plants, like Carex
spp. and Phragmites australis. Currently peat has filled the former depression and it
has changed into a positive terrain form — a mire dome.

Results of Melnais Lake Mire sediment palynologic research were compared and
correlated to samples from Cena Mire. Results of spore—pollen analysis and sediment
measurements obtained with carbon-14 dating were used. Average diagrams of local
and regional data were also taken into account. It is likely that mire sediments in the
sandy depression of Melnais Lake Mire have begun accumulating at the end of the
climatic optimum 4,500 cal. years BP after the paludification process in the area. Carex
spp. and Hypnum mosses dominated the vegetation during this time period shown by
the 0.75 m thick layer of fen peat and transition mire peat composed mainly of sedge
peat (Figure 6).

Pollen analysis also showed that species of the Cyperacea family occur in great
numbers in this peat layer. In the spore—pollen percentage diagram this period
corresponds to the local pollen zone (LPZ) MEZ-1 (Figure 7). Distribution of broad-
leaved tree species like Ulmus, Tilia, Quercus and Alnus decreases in the surrounding
vegetation during this period indicating the development of the above-mentioned
sediment layer throughout the end of the climatic optimum. Occurrence of tillage,
pollen of ruderal plant species and coal dust in the sediments point to economic
activity carried out near the mire during this time period.

Due to unsuitable growth conditions for plant species typical of fens and transition
mires, bog-mosses, especially Sphagnum fuscum, began to expand in Melnais Lake
Mire during the end of the climatic optimum and the beginning of late Holocene.
A small layer of raised bog Sphagnum fuscum peat 0.25 m thick and a small layer
of Eriophorum-Sphagnum peat 0.50 m thick developed after the decay of previous
vegetation. This layer can be found in sediments at the depth from 4.95 to 4.25 m in
the LPZ MEZ-Il interval (Figure 7). It can be easily recognized by the rapid increase of
Sphagnum spores and Ericaceae family representatives in spore—pollen analysis. Picea
dominates the surrounding vegetation of Melnais Lake Mire.

LPZ MEZ-IIl interval at the depth from 4.25 to 3.40 m shows a decrease of Picea
distribution and an increase in Alnus distribution in the area surrounding Melnais Lake
Mire. Analysis of peat botanical composition shows changes in the mire vegetation as
well — the accumulation of Eriophorum—-Sphagnum peat.

About 1.50 m thick, poorly decomposed (~15%) raised bog peat layer accumulated
in the depression of Melnais Lake Mire during the colder and moister conditions that
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followed the climatic optimum. Spore—pollen analysis of this sediment layer in the
LPZ MEZ-IV interval at the depth from 3.40 to 1.80 m shows Sphagnum dominating
again, while Pinus reaches its maximum distribution in the surrounding area. Spore—
pollen analysis shows that the largest number and most diverse composition of herbs,
ruderal and cultivated plants was found at this time period, indicating that a wide and
open landscape was surrounding the mire.

The development of Melnais Lake Mire in the middle and late Holocene is
characterized by repeated maximum distribution of spruce, which replaced pine in the
surrounding area of the mire and was shown in sediments in the LPZ MEZ-V interval
at the depth from 1.80 to 0.60 m. Amount of pollen of dwarf shrubs dominated by
the Ericacea family increases in sediments while the diversity of herbs decreases; it is
likely due to the wider distribution of forested areas around Melnais Lake Mire. Poorly
decomposed (~13%) raised bog Eriophorum and Sphagnum-Scheuchzeria peat layers
point to cold and moist climatic conditions. Occurrence of Scheuchzeria palustris also
indicates moist conditions within the mire.

Poorly decomposed (8%) raised bog Sphagnum peat is the main component
of LPZ MEZ-VI interval, which is the upper sediment layer 0.55 m deep. According
to analysis of peat botanical composition, Sphagnum fuscum that dominated the
deeper layers was recently replaced by S. cuspidatum and S. angustifolium. Spruce was
replaced with pine and birch in the area surrounding the mire. The number of Ericacea
species, especially Calluna vulgaris, is increasing, indicating dryer and more suitable
growth conditions for dwarf shrubs in the local mire vegetation. Higher diversity of
herbs, ruderal and cultivated plants and coal dust points to the increasing intensity of
economic activity.

FORMATION AND DEVELOPMENT OF
ROZU MIRE

Rozu Mire is located on the border between the north-west part of Akniste slope of
the East Latvia Lowland and the western part of the Sélija Monticule of the Augszeme
Upland. The maximum thickness of peat layer is 7 m and the average thickness: 4.3 m
(Kadras fonds 1980c¢).

The base of Rozu Mire depression was formed of three separate depressions covered
by glaciolimnic deposits like clay, aleirite and fine-grained sand which can be found
throughout the territory of the mire and its surrounding area. The thickness of these
deposits is 3-8 m, exceeding 10 m in some recessions of moraine surface. Glaciofluvial
gravel deposits have accumulated only in the western part of the mire depression.

Poorly permeable and clayey deposits in depressions, inhibited run-off, and relict
shallow watercourses in depressions — all these factors have favored the development
of mires in this area. Rozu Mire developed in a depression between monticules after the
overgrowth of shallow watercourses and basin paludification due to inhibited run-off
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and wet conditions. During the beginning phase of the development of Rozu Mire,
three separate mires formed in the depression and later merged together, creating
one large raised bog due to its rapid expansion and increase in peat layer thickness.

Rozu Mire developed in an uneven depression, i.e. glacial meltwater basin covered
by glaciolimnic clayey and aleirite sediments. As soon as the mire started to develop,
carbonate clay, loam and clayey gyttja accumulated above glaciolimnic clay (Figure 8).

Mire vegetation formed on poorly permeable and clayey deposits in the depression.

Since the beginning of the late Holocene over 11,000 cal. years BP, peat sediment
layers approximately 8 m thick have accumulated in Rozu Mire. At first, fen vegetation
developed in the mire, creating mostly fen and Hypnum peat.Soon after the thickness of
peat layer increased, plants became unable to obtain nutrients from the groundwater
and as a result, fen vegetation was replaced by raised bog flora and raised bog peat
begun to accumulate in Rozu Mire during the climatic optimum ~6,500 cal. years
BP. Up to now a layer of raised bog Sphagnum and Eriophorum peat 6 m thick has
accumulated in the mire.

The oldest layer of sediments in Rozu Mire accumulated more than 11,000 cal. years
BP. It is 0.25 m thick, composed of Equisetum—Hypnum and fen peat. According to the
local pollen zone (LPZ) ROZ-1 in the spore—pollen percentage diagram, Betula forests
have expanded in the surrounding area of the mire depression as shown by the peak
in birch pollen curve (Figure 9). Pollen of other plants like Salix and representatives
of Cyperaceae, Apiaceae, Fabaceae, Polygonaceae, Poaceae and Artemisia families were
also found in this zone. These results indicate optimal conditions for the formation of
vegetation cover during the beginning of Holocene. Because of the large number of
herb pollen, we can assume that a large area was still an open landscape with meadows
and occasional scarce birch forests. In the divided spore—pollen zone maximum
distribution of algae and aquatic plants was also found, indicating wet conditions or
even a shallow basin forming in this area at the beginning of mire development. Coal
dust (~25-100 um) in the lower part of sediments 11,000-10,000 years old most likely
indicate forest fires.

According to analysis of peat botanical composition, typical fen plant species
dominated the vegetation, such as Carex lasiocarpa, C. terretiuscula, C. appropinquata,
C. limosa, C. riparia, Phragmites australis, Menyanthes trifoliata as well as Hypnum
mosses — Drepanocladus sp. and Calliergon sp. As a result, Hypnum and Carex peat has
accumulated in Rozu Mire.

This vegetation corresponds to the LPZ ROZ-1l with Pinus, Carex and Betula as the
dominant plant species. Distribution curves of aquatic plants and algae have decreased
indicating gradual drying up of the shallow basin and the continuous accumulation of
peat and development of the mire in the depression.

Conditions became warmer and dryer (Hammarlund et al. 2003, Seppi et al.
2010) after the climatic optimum set in about 8,000—4,500 cal. years BP (Birks &
Seppa 2010, Heikkila & Seppa 2010). The new conditions in Rozu Mire were not
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suitable for plants that get nutrients mainly from groundwater; thus, plants which get
water and nutrients from atmospheric precipitation flourished in the mire. As a resul,
fen vegetation was replaced by raised bog species, mainly Sphagnum magellanicum
and S. angustifolium. Transition-type and raised bog peat replaced fen peat in the
sediments. Transformation from a fen to a raised bog can also be seen in spore—pollen
analysis which shows a decrease in Carex pollen and an increase in Sphagnum spp.
and Ericaceae pollen, especially Calluna vulgaris. Raised bog vegetation developed at
the end of the climatic optimum about 5,500-4,500 cal. years BP accompanied by
accumulation of Sphagnum magellanicum peat. Changes in peat decomposition stage
from 35% to 48% (Berbeco et al. 2012) also testify to a warm and dry period during
sediment accumulation. As a result, a peat layer only 1.25 m thick accumulated during
the maximum of climatic optimum about 7,000-5,000 cal. years BP. During this period
maximum distribution of warm climate indicators like broad-leaved trees Ulmus, Tilia,
Quercus and Corylus was found in the LPZ ROZ-III.

Rozu Mire developed into a stable raised bog at the beginning of late Holocene about
4,500-3,500 cal. years BP and Eriophorum—Sphagnum peat accumulated in the mire.

Distribution of broad-leaved trees rapidly declined and they were replaced by Picea,
Betula and Alnus in the surrounding vegetation of Rozu Mire due to colder and moister
climate (Sillasoo et al. 2007) at the middle of late Holocene about 3,500 cal. years BP.
Sphagnum spp., Eriophorum vaginatum, dwarf shrubs Calluna vulgaris and Oxycoccus
palustris dominated the mire vegetation. Analysis of peat botanical composition and
spore—pollen diagram also confirmed this fact (LPZ ROZ-IV in Figure 9).

The top layer of sediments in Rozu Mire is 3.0 m thick, it is composed of raised bog
Eriophorum—-Sphagnum peat, and it has been accumulating since 2,000 cal. years BP
up to now. This layer is notable because of a significant increase of peat accumulation
intensity indicating prevailing cold and moist climatic conditions. The LPZ ROZ-V
shows an increase of Pinus distribution during the late Holocene. Betula and Alnus are
still present in the surrounding vegetation of the mire.
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Melna ezera purva vegetacija vienmer
bijis augsts virsa Calluna vulgaris
ipatsvars

Common heather has always formed a
dense cover in Melnais Lake Mire

Foto/Photo: Mara Pakalne
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PURVI DABAS LIEGUMA

»AIZKRAUKLES PURVS UN MEZI”

Uvis Susko, Valda Baronina, Vita Licite
Daugavpils Universitate, e-pasts: uvis.susko@biology.lv

TERITORIJAS VISPARIGS RAKSTUROJUMS
UN IZPETES VESTURE

Dabas liegums ,Aizkraukles purvs un mezi” atrodas Viduslatvijas geobotaniskaja
rajona, kam raksturigi augsto purvu masivi ar reliktiem platlapju meziem klatam mi-
neralaugsnes salam (Latvijas PSR flora un vegetacija 1987). Teritorijai raksturigs mére-
ni véss un loti mitrs klimats ar 130-136 dienu garu bezsala periodu (Ramans & Zel¢s
1995, Zelés 1998a).

Liegums izveidots 1999. gada un ir Natura 2000 tikla teritorija, kura saglabajies
unikals purva un meza mozaikas un tas parejas sabiedribu komplekss (Susko 1997,
Baronina 2011).

[ — T
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10. attéls. Eiropas Savieniba un Latvija aizsargajamie biotopi dabas lieguma

»Aizkraukles purvs un mezi” un lieguma perspektivi paplasinama dala (dzeltena
punktéta josla)

Figure 10. Protected habitats of the European Union and Latvia in Aizkraukle
Mire and Forests Nature Reserve and the prospective additional territory of the
reserve (yellow-dotted line)
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Lieguma kopéja platiba ir 1532 ha, ko veido mezs 792,6 ha (51,7%), purvs 733,4 ha
(47,9%), purva ezeri un lamas 4,0 ha (0,3%) un dikis 2 ha (0,1%). Pakapeniskas purva
nosusinasanas rezultata aptuveni 47,5 ha agrakas purva platibas masdienas aizaugusi
ar mezu un Sobrid vértéjami ka purvains mezs.

Dabas lieguma ,Aizkraukles purvs un mezi” dabas aizsardzibas vértiba ir |oti augsta,
jo 1335,3 ha (87,2%) no ta platibas aiznem devini dazadi Eiropas Savieniba aizsargajamie
purva, meza un saldidens biotopi (Aunins, red. 2010, 10. attéls, 1. pielikums). Papildus
tam lieguma sastopami Cetri Latvija aizsargajamie biotopi, kas parklajas ar dalu no Eiro-
pa aizsargajamajiem biotopiem un aiznem 276,6 ha (18,1%) (MK noteikumi Nr. 421, 10.
attéls, 1. pielikums).

VEGETACIAS RAKSTUROJUMS UN
AIZSARGAJAMIE BIOTOPI

Purvi dabas lieguma aiznem 733,4 ha lielu teritoriju. Sastopami divi purva tipi —
ombrotrofie jeb augstie purvi (Cl. Oxycocco-Sphagnetea) (591,5 ha) un minerotrofie
purvi, ko parstav parejas purvi (Cl. Scheuchzerio-Caricetea nigrae) (87,1 ha). Dala aug-
sta purva (54,8 ha) melioracijas rezultata ir negativi ietekméta un atzita par daléji
degradétu platibu.

Neskarti augstie purvi aiznem lielako purvu teritorijas dalu, un tiem ir raksturigi
tris purvu mikroreljefa veidi: cinu mikroreljefs, cinu-sliksnu komplekss un cinu-lamu
komplekss, kas ietver akacus jeb purva ezerus'.

Lielakaja lieguma augsta purva dala dominé cinu mikroreljefs. Te sastopamas vai-
rakas sfagnu sugas — galvenokart Magelana sfagns Sphagnum magellanicum, brianais
sfagns S. fuscum, iesarkanais sfagns S. rubellum, ka ari makstaina spilve Eriophorum
vaginatum, sila virsis Calluna vulgaris, melna vistene Empetrum nigrum, lacene Rubus
chamaemorus, polijlapu andromeda Andromeda polifolia un purva dzérvene Oxy-
coccus palustris, dazviet ari mazziedu grislis Carex pauciflora. Galvenokart lieguma
centralaja dala starp mineralaugsnes salam sastopama Austrumlatvijas purviem rak-
sturiga arkausa kasandra Chamaedaphne calyculata. Mikroreljefs veido mozaikveida
struktdru, kura cini mijas ar nelielam ieplakam, tajas kopa ar sfagniem dominé paras-
tais baltmeldrs Rhynchospora alba, purva Seihcérija Scheuchzeria palustris un apallapu
rasene Drosera rotundifolia. Cinu—slikSnu kompleksa mikroreljefa cini mijas ar slapjam
ieplakam, kuras bez ieprieks minétajam sfagnu un ieplaku augu sugam sastopami ari
smalkais sfagns Sphagnum tenellum, dikstu grislis Carex limosa un garlapu rasene Dro-
sera anglica.

Cinu-lamu komplekss vietam sastopams lieguma vida galvenokart mineralaug-
snes salu apkartneé (10. attéls). Izteiksmigakais un lamam bagatakais (300—400 lamas)

' Saja rakstu krajuma ar jédzienu ,purva lima” jasaprot dazida lieluma dabiskas purva izcelsmes tdenstilpes, kas vairaku
vai daudzu gadu tiiksto3u ilga perioda radusas kidras slana plisanas rezultata un ko liela dala biologu, ezeru pétnieku un
geografu déve par akaciem jeb purva ezeriem.
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apvidus atrodas lieguma austrumu dala uz austrumiem no Priezu, Laznu, ApSu un
Liepu salas un uz ziemeliem no Garas salas austrumu gala. Viena no lielakajam purva
lamam ir Lielais akacis (0,2 ha), kura krasta linijas apveids nav batiski mainijies vismaz
140 gadus (11. attéls). Uz lieguma austrumu robezas atrodas Aizkraukles purva un
lieguma lielaka dabiska tdenstilpe — 0,65 ha lielais Melnais ezers, kas, iespéjams, varétu
bat ari relikts glacialas izcelsmes ezers.

Cinu-lamu kompleksu veido klaji vai nelielam prieditém apaugusi cini, kas mijas ar
lamam. Cinu vegetacija ir lidziga ieprieks aprakstitajai vegetacijai, bet lamas ir aizaugu-
Sas ar garsmailes sfagnu Sphagnum cuspidatum, sliknas ap lamam sastopams diikstu
grislis Carex limosa, uzpustais grislis C. rostrata, parastais baltmeldrs Rhynchospora
alba, apallapu rasene Drosera rotundifolia un garlapu rasene D. anglica. Aizkraukles
purva lézena purva kupola nogazeé, kur notiek aktiva purva mikroreljefa struktiru vei-
dosanas, sastopami atklati kiidras laukumi (ieplakas purvos) 18 ha platiba.

Pastiprinata purva aizaugsana ar mezu notikusi un paslaik notiek melioracijas grav-
ju tuvuma. Tomér janem véra, ka augstais purvs ari dabiski médz aizaugt ar priedi pas-
nosusinasanas rezultata, ka tas Aizkraukles purva vérojams, pieméram, Liznu, Apsu
un Liepu salu austrumu pusé, kur tieSas melioracijas ietekmes nav.

Parejas purvi dabas lieguma sastopami galvenokart augsta purva periférija un ma-
las lielakoties mineralzemes salu apkartné. Melioracija Sos purvus lieguma ir ietek-
méjusi mazak neka augstos purvus, jo tie barojas ne tikai no nokridniem, bet ari no
gruntsudens.

Parejas purvos lieguma aug purva bérzs Betula pubescens, melnalksnis Alnus gluti-
nosa, ausainais karkls Salix aurita, Lapzemes karkls S. lapponum un vilku karkls S. ros-
marinifolia. Purva zemsedzé dominé sfagni, no vaskularajiem augiem biezi sastopams
uzpastais grislis Carex rostrata, pukauglu grislis C. lasiocarpa, iesirmais grislis C. cinerea,

11. attéls. Aizkraukles purva Lielais akacis un ta apkartne 1872.-1875. gada Aizkraukles
pilsmuizas karté (Beckmann 1872-1875) un 2007. gada ortofotokarté

Figure 11. Bog-pool Lielais Akacis of Aizkraukle Mire and its surroundings in the map of
Aizkraukle Castle Estate, 1872-1875, and in the aerial map of 2007
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dakstu grislis C. limosa, mazziedu grislis C. pauciflora un makstaina spilve Eriophorum
vaginatum. Vietam sastopamas ari citas parejas purviem raksturigas sugas — polijlapu
andromeda Andromeda polifolia, trejlapu puplaksis Menyanthes trifoliata, purva varn-
kaja Comarum palustre, Saurlapu spilve Eriophorum polystachion, slaida spilve E. gracile,
alpu mazmeldrs Trichophorum alpinum, upes kosa Equisetum limosum, parasta niedre
Phragmites australis un citas sugas. Sauras parejas purvu joslas izveidojusas ari ap |a-
mam, kur dominé sfagni, grisli un parastais baltmeldrs Rhynchospora alba.

Galvenokart vai tikai parejas purvos sastopamas vairakas retas un aizsargajamas
vaskularo augu sugas — trejdaivu korallsakne Corallorhiza trifida, stavlapu dzeguz-
pirkstite Dactylorhiza incarnata, Rusova dzeguzpirkstite D. russowii, purva siinene
Hammarbya paludosa, smarziga naktsvijole Platanthera bifolia un mellenaju karkls
Salix myrtilloides. Arpus lieguma eso$aja Aizkraukles purva austrumu stari K. Kupfers
un P. Laksevics 1906. gada atrada ari pundurbérzu Betula nana.

Aizkraukles purva dabas lieguma dala novérojama melioracijas ietekme. Kaut ari
hidromelioracijas sistémas izveidotas vismaz pirms 40 gadiem un pat senak, liela-
koties tas vel darbojas. Purvs gravju apkartné ir negativi ietekméts vai degradgjies.
Pirmaja gadijuma sfagnu segums ir saglabajies saméra liels un tie vél doming, tacu
mitruma apstakli ir izmainijusies — kluvis ievérojami sausaks, pastiprinati saaugusas
priedes vai bérzi. Lakstaugu stava stipri savairojusies sikkrtimi, vienlaidus audzes veido
purva vaivarin$ Ledum palustre, sila virsis Calluna vulgaris, melna vistene Empetrum
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nigrum, lacene Rubus chamaemorus, zilene Vaccinium uliginosum, pavisam nedaudz
var atrast neskartam purvam raksturigas sugas, ka, pieméram, makstaino spilvi Eriop-
horum vaginatum u. c. Kaut ari nereti melioracijas gravji ir aizaugusi ar sfagniem un
vizuali nosusinasanas process nav manams, tomeér tas turpinas un notiek pastiprinata
koku augsana. Degradéti purvi ir izveidojusies tiesa melioracijas gravju tuvuma un
to apkartné. Atskiriba no iepriekSminéta gadijuma sfagni te jau ir izzudusi un kadras
veidosanas, kas ir noteicosais purva faktors, vairs nenotiek. Sfagnu vieta sak dominét
zalsunas, nereti sastopami ari kérpji kladonijas Cladonia spp. Nereti veidojas atklati
kadras laukumi, kiidra sak mineralizéties un pamazam nosézas.

Visi dabas lieguma purvi atbilst Cetriem Eiropas Savieniba aizsargajamo purva bioto-
pu veidiem (10. attéls, 1. pielikums). Eiropas Savieniba prioritari aizsargajamais biotops
»7110* Neskarti augstie purvi” daudzviet Eiropa jau ir izzudis. Kaut ari Latvija Sis biotops
vél sastopams saméra biezi visa teritorija (Aunins, red. 2010), tomér salidzindjuma ar
citiem purviem Aizkraukles purvam ir ipasa nozime, jo ta lielakaja dala augstais purvs
sastopams izcila stavokli. Vértigas ir $i biotopa klajas dalas, ka ari cinu—-lamu komplekss,
kas nodrosina dzivesvietu vairakam gan Latvija, gan citur Eiropa aizsargajamam bezmu-
gurkaulnieku un putnu sugam. Sim platibam purva ir arf izcila ainaviska vértiba. Dabas
lieguma augstais purvs ar cinu-lamu kompleksu aiznem 94 ha. Biotops ,7150 leplakas
purvos” uzskatiams par dabisku neskartu augsto purvu sastavdalu. Sadi veidojumi sa-
stopami reti, galvenokart tikai lielos purvos, parasti purva kupolu nogazés, un tiem ir
savdabiga veértiba ka geomorfologiskai struktdrai (Aunins, red. 2010). Kadras ieplaku

Cinu-lamu komplekss Aizkratkles purva
Micro-relief of hummocks and bog-pools in Aizkraukle Mire

Foto/Photo: Mara Pakalne
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veidosanas ir dinamisks process, tas veidojas, plistot kadras slanim, ieplaku apjomi
var mainities. Si iemesla dé| tiek kartétas nevis pasas ieplakas, bet gan to veidosanas
apvidus, kas lieguma aiznem 18 ha lielu platibu.

Eiropas Savieniba un Latvija aizsargajamais biotops ,7140/2.7. Parejas purvi un
slik$nas” lieguma lielakoties ir laba stavokli un ir ipasi piemérots purva putniem. Ari te
vértigakas ir klajas vienlaidus parejas purva dalas - to galvenas platibas ir purva mine-
ralzemes salu un pussalu apkartné, ka ari lieguma ziemelaustrumu dala.

Eiropas Savieniba aizsargajamais biotops ,7120 Degradéti augstie purvi, kuros iespé-
jama vai noris dabiska atjaunosanas” Latvija sastopams saméra biezi (Aunins, red.2010).
Par degradétam un negativi ietekmétam purva teritorijam Aizkraukles purva var uz-
skatit 78,7 ha. Daudzas melioracijas ietekmétas purva platibas masdienas kluvusas par
meziem.

Mezs dabas lieguma , Aizkraukles purvs un mezi” aiznem kopuma 792,6 ha lielu teri-
toriju, no tas 597,9 ha liela platiba sastopami Cetri prioritaras nozimes Eiropas Savieniba
aizsargajamie meza biotopi (Aunins, red. 2010, 10. attéls, 1. pielikums). 185,5 ha liela
platiba sastopami divi Latvija aizsargajami meza biotopi, kas parklajas ar dalu no Eiropas
Savieniba aizsargajamajiem biotopiem (Ministru kabineta noteikumi Nr. 421, 10. attéls,
1. pielikums).

Aizkraukles purva lieguma teritorija sastopamas aptuveni 400-500 lamas, kas vei-
do raksturigo un izteiksmigo augsta purva ainavu ar cinu-lamu kompleksu. Aizkraukles
purva lamam ir loti dazadi izméri, sakot no vismazakajam, kas neparsniedz 0,002 ha,
lidz diezgan lielam, kas sasniedz vai nedaudz parsniedz 0,5 ha lielu platibu. Aizkraukles
purva lielakas lamas, Lielo akaci un Melno ezeru ir pamats uzskatit par distrofam tdens-
tilpém, kas atbilst Eiropa un Latvija aizsargajamajam biotopam ,3160/4.3. Distrofi ezeri”
(Aunins, red. 2010).

LATVIJA UN EIROPA RETAS UN AIZSARGAJAMAS
SENU, KERPJU, SUNU UN VASKULARO AUGU SUGAS

Dabas lieguma ,Aizkraukles purvs un mezi” no 1906. lidz 2012. gadam dazadi pét-
nieki konstatéjusi divas retas un aizsargajamas sénu, tris kérpju, 17 sinu un 25 vasku-
laro augu sugas. Lieguma sastopamas retas un aizsargajamas sénu, kérpju, sinu sugas
un liela dala vaskularo augu sugu galvenokart saistitas ar dabisku, ilglaicigu mezu klat-
batni, stabilu mikroklimatu un Siem meziem raksturigajam struktiram - biologiski
veciem kokiem un liela diametra atmiruso koksni.

Retas vai diezgan retas purvainu priezu mezu un purvu sugas ir palu grislis Carex
paupercula, plankumaina dzeguzpirkstite Dactylorhiza maculata, Rusova dzeguzpirk-
stite D. russowii, purva sinene Hammarbya paludosa un mellenaju karkls Salix myr-
tilloides. Visas $is sugas ir atkarigas no pastavigas dabisku purva vai purvaina meza
biotopu klatbutnes. Purvaina meza un parejas purva atrasta ari Latvija diezgan biezi
sastopama stavlapu dzeguzpirkstite Dactylorhiza incarnata, kas gan biezak aug plavas.
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DABAS LIEGUMS ,,AKLAIS PURVS”

UN TA DABAS VERTIBAS

Uvis Susko, Vita Licite
Daugavpils Universitate, e-pasts: uvis.susko@biology.lv

TERITORIJAS VISPARIGS RAKSTUROJUMS

Dabas liegums ,Aklais purvs” atrodas mezainakaja apvida Viduslatvijas geobota-
niska rajona Dienvidu apaksrajona 6. mikrorajona (Latvijas PSR flora un vegetacija
1987). Mikrorajona lidzenais reljefs un noteces apstakli veicinajusi vairaku dazada lie-
luma purvu masivu izveidosanos, no kuriem lielakais ir Aklais purvs. Fiziogeografiski
dabas liegums atrodas Viduslatvijas zemienes dienvidu dala — Taurkalnes lidzenu-
ma Daudzevas valna rietumu pusé, kam raksturigs méreni silts un mitrs klimats ar
140-160 dienu garu bezsala periodu (Ramans & Zelcs 1995, Zelés 1998b). Teritorijas
reljefs ir zems un lidzens, ta absolatais augstums atrodas robezas starp 68,4 m vjl. lie-
guma dienvidu dala un 77,4 m vjl. Akla purva zieme|rietumu mala.

Liegums izveidots 1999. gada un ir ieklauts Natura 2000 teritoriju tikla (Reihmanis
2011). Liegumu veido Aklais jeb Jagu purvs (platiba 1050 ha, kidras slana lielakais dzi-
lums 7,5 m) ar ta periférija un tuvakaja apkartné sastopamajiem parmitro un sausienu
mezu masiviem. Lieguma kopéja platiba ir 2002,8 ha, ko veido mezs 1468,4 ha (73,3%),
purvs 502,4 ha (25,1%), ezeri 25,6 ha (1,3%) un parplastosi klajumi 6,4 ha (0,3%) . Sa-
lidzinot ar iepriekséjiem taksacijas materaliem (2000. gads), konstatéts, ka aptuveni
265 ha liela agraka purva platiba miasdienas ir apaugusi ar priedém un vértéjama ka
purvains mezs.

Ezers Aklaja purva
Lake in Aklais.Mire

Foto/Photo: Aivars Slisans
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Nosusinasanas ietekme dabas lieguma ir salidzinosi neliela un vérojama tikai atse-
viskas vietas ap gravjiem Znotinu ezera un Jigu ezera apkartné un no purva iztekosas
Jugas augstecé. Lielaka dala seno gravju Znotinu un Jugu ezera apkartné ir daléji vai
pilniba aizaugusi. Salidzinosi lielaka hidromelioracijas ietekme vérojama lieguma dien-
vidu dalas mezos, kurus Skérso iztaisnota Jlgas augstece, ka ari diezgan daudzi paga-
jusa gadsimta 20.-30. gados izraktie mazie gravisi. Tomér ari $ajos kvartalos $o ietekmi
var vértét ka mérenu. Ipasi jaatzimé tas, ka purva ziemel|u dala joprojam neskarta
veida saglabajusies ari viena dabiska upites izteka no purva, kas aizvada purva tdenus
talak uz Dzenupiti. Sadas dabiskas upidu iztekas no purviem misdienas ir kluvugas par
lielu recumu un spilgti apliecina kadreizéjas purva un meza mozaikas lielo biologisko
daudzveidibu, ka ari ekosistémas un ainavas dabisko vienotibu.

Ta ka 20. gs. 80. gados Aklais purvs kalpoja par ta laika padomju varas elites medibu
un atpatas teritoriju, aptuveni 3600 tonnu lielo kidras krajumu izstrade tika atlikta un
neistenojas. Pateicoties tam, vértigas purva un apkartéjo dabisko mezu ekosistémas
saglabajusas salidzinosi neskartas lidz dabas lieguma izveidosanai 1999. gada. Dabas
lieguma purva un meza ekosistémam raksturiga augsta dabiskuma un neskartibas pa-
kape, plasi sastopamas biologiski vecas gan sausienu, gan parmitras mezaudzes (galve-
nokart no borealo skujkoku mezu klases Cl. Vaccinio-Piceetea), kas parstav dabiskos
un potenciali dabiskos, ka ari citus Eiropas Savieniba aizsargajamos meza biotopus.
Teritorija sastopami neskarta augsta purva masivi, ko dazas vietas bagatina nelieli
parejas purva nogabali. Par lieguma augsto biologiskas daudzveidibas vértibu liecina
lielais aizsargajamo stinu un vaskularo augu, ka ari reto putnu sugu skaits.

VEGETACIJAS RAKSTUROJUMS UN
AIZSARGAJAMIE BIOTOPI

Purvi dabas lieguma ,Aklais purvs” aiznem 502,4 ha. Sastopami divi purva tipi —
ombrotrofais augstais purvs (485,2 ha) un mineratrofais parejas purvs (17,2 ha). Liela
dala sakotnéjas Akla jeb Jigu purva platibas laika gaita pasnosusinasanas rezultata
apaugusi ar purvainiem priezu meziem.

Augstais purvs lieguma veido divus lielakus atklatus masivus ar nedaudz izteik-
tiem kupoliem. Lielakais un augstakais no tiem (76,9 m vjl.) atrodas lieguma vidi
starp Girupes, Mazo Girupes un Znotinu ezeru, otrs, nedaudz mazakais un zemakais
(75,8 m vjl.) — lieguma dienvidaustrumu dala starp Znotinu ezeru un Silenieku akaci.
So masivu relativais augstums salidzinajuma ar purva izteku apkartni ir 3-7 m. Maza-
ki augsta purva masivi atrodas aiz purvaino priezu mezu joslam lieguma zieme|u un
dienvidu dala. Tipisks neskarts augstais purvs ir abos lieguma centralas dalas atkla-
tajos masivos, bet periférija tas ir apaudzis ar mazam prieditém. Augstajam purvam
lieguma raksturigs cinu mikroreljefs, zemsedzi veido mazas, retas priedites, sila virsis
Calluna vulgaris, purva vaivarins Ledum palustre, zilene Vaccinium uliginosum, lacene
Rubus chamaemorus, makstaina spilve Eriophorum vaginatum, polijlapu andromeda
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Andromeda polifolia, purva dzérvene Oxycoccus palustris, apallapu rasene Drosera ro-
tundifolia un augsta purva sfagni. Mikroreljefa ieplakas, seviski atklata masiva vidi
starp Girupes un Znotinu ezeru, raksturiga cinu un nelielu ieplaku mozaika. Taja do-
miné sfagni, parastais baltmeldrs Rhynchospora alba, apallapu rasene Drosera rotun-
difolia un garlapu rasene D. anglica. Dazviet sastopama ari Austrumlatvijai raksturiga
arkausa kasandra Chamaedaphne calyculata.

Nelieli parejas purva nogabali lieguma sastopami izklaidus visa ta teritorija kopuma
11 vietas. Divi lielakie un sugam bagatakie nogabali atrodas lieguma dienvidrietumu
dala (platiba 9,5 ha), ka ari purva ziemelaustrumu dala (platiba 1,9 ha). Paréjie devini
parejas purva nogabali ir mazaki par 1,2 ha un atrodas Akla purva ziemelu, austrumu
un dienvidaustrumu mala, Znotinu ezera rietumu krasta un visapkart Jagu ezeram, ka
ari Akla purva zieme|rietumu pusé.

Sugam bagatajos parejas purvos izklaidus sastopamas nelielas priedites vai purva bér-
zini, bet zemsedzé dominé pukauglu grislis Carex lasiocarpa, trejlapu puplaksis Menyan-
thes trifoliata, polijlapu andromeda Andromeda polifolia, purva dzérvene Oxycoccus pa-
lustris un sfagni Sphagnum spp., biezi sastop purva varnkaju Comarum palustre, parasto
niedri Phragmites australis, vietam ari upes kosu Equisetum fluviatile un purva ragtdilli
Peucedanum palustre, ka ari diezgan bagatas reta un aizsargajama mellenaju karkla Salix
myrtilloides audzes. Tikai lieguma ziemelaustrumdalas parejas purva mala atrasta purva

\' &
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Garlapu rasene Drosera anglica

Great sundew

A
Foto/Photo: Mara Pakalne
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janeglite Pedicularis palustris, ka ari reta un aizsargajama purva sinene Hammarbya pa-
ludosa, bet dienvidrietumdalas parejas purva — stavlapu dzeguzpirkstite Dactylorhiza
incarnata un plankumaina dzeguzpirkstite D. maculata. Sugam nabadzigajos parejas
purva nogabalos Akla purva austrumu un dienvidaustrumu mala dominé dzelzszale Ca-
rex nigra vai makstaina spilve Eriophorum vaginatum, Saurlapu spilve E. polystachion un
sfagni, bet lieguma ziemeldalas 225. kvartala purvina — uzpastais grislis Carex rostrata
kopa ar polijlapu andromedu Andromeda polifolia, purva dzérveni Oxycoccus palustris
un sfagniem. Lidziga vegetacija ir ari savrupaja 222. kv. 29. nogabala purvina, kur liela
daudzuma sastopams Latvija paretais mazziedu grislis Carex pauciflora (sastopams ari
232. kv. parejas purva). Otra savrupa purvina vegetacija 222. kv. 28. nogabala ir nedaudz
bagataka, un ari te liela daudzuma sastopams mazziedu grislis C. pauciflora, ka ari Saur-
lapu spilve Eriophorum polystachion, melna vistene Empetrum nigrum, purva Seihceérija
Scheuchzeria palustris, bet gar malu aug parasta niedre Phragmites australis. Ari parejas
purvs Znotinu ezera rietumu krasta ir sugam nabadzigs — te kopa ar sfagniem dominé
purva Seihcérija Scheuchzeria palustris, ieplakas ari parastais baltmeldrs Rhynchospora
alba un apallapu rasene Drosera rotundifolia, bet ezera nokrastes slikina - zilgana moli-
nija Molinia caerulea kopa ar necilo ciesu Calamagrostis canescens, vietam sastopams ari
trejlapu puplaksis Menyanthes trifoliata, purva ragtdille Peucedanum palustre, parasta
purvpaparde Thelypteris palustris un purva ctikausis Calla palustris.

Apallapu rasene Drosera rotundifo
Round-leaved sundew =#

Foto/Photo: Aivars Slisans
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Visi dabas lieguma purvi atbilst atbilst kadam no trim Eiropas Savieniba aizsarga-
jamo purvu biotopu veidiem (12. attéls, 1. pielikums). Purva biotops ,7110* Neskarti
augstie purvi” lieguma sastopams plasi, ta kopéja platiba ir 480,6 ha jeb 24% no lie-
guma kopéjas platibas. Aklaja purva Sis biotops saglabajies laba stavokli un tikai at-
seviskas vietas ir hidromelioracijas nedaudz ietekméts. Ipasi vértiga ir purva centrala
un atklata dala ar mikroreljefa ieplakam starp Girupes un Znotinu ezeru. Daudzviet
raksturigais mazo priediSu lielais Tpatsvars, ka ari diezgan batiska sila virsa klatbatne
zemsedzes vegetacija ir dabiski veidojusies Akla purva iezime, kas, visticamak, radusies
pasnosusina$anas rezultata un nav saistama ar antropogéno ietekmi. Sim biotopam
lidzigais aizsargajamais biotops ,,7120 Degradéti augstie purvi, kuros iespéjama vai no-
ris dabiska atjaunosanas” lieguma sastopams Girupes jaunas gultnes ietekmes zona, ta
kopéja platiba aiznem tikai 4,6 ha jeb 0,2% no lieguma kopéjas platibas.

Eiropa un Latvija ipasi aizsargajamais biotops ,7140/2.7. Parejas purvi un sliksnas”
lieguma sastopams reti un aiznem nelielu teritoriju (502,4 ha jeb 25,1% no lieguma
kopéjas platibas). Sim biotopam ir ipasa nozime biologiskas daudzveidibas uzturé$ana
purvos. Seviski tas attiecas uz sugam bagatajiem parejas purviem, kas ir neaizstajama
dzivotne vairakam ipasi aizsargajamam augu sugam, pieméram, purva sinenei Ham-
marbya paludosa un mellenaju karklam Salix myrtilloides. Parejas purvi un sliksnas lie-
guma saglabajusies |oti laba un gandriz neskarta veida. Latvija parejas purvi sastopami
pareti un parasti aiznem salidzinosi mazas platibas augsto purvu malas, ezeru slikSnas
vai starppauguru ieplakas.

Antropogéna ietekme purva ir neliela, un nedaudzie ogotaji vasaras otraja pusé un
rudenos parasti apmeklé Akla purva atklatas vai ar purvainiem priezu meziem aizau-
gusas platibas.

Mezs dabas lieguma ,Aklais purvs” aiznem kopuma 1458 ha. Parsvara sastopami
parmitrie mezi (1122,8 ha), no tiem dominé purvainu mezi, un tikai nelielu platibu
aiznem slapjainu mezi. Sausienu mezi aiznem 311,1 ha, bet meZzi méreni susinatas aug-
snés — 34,5 ha, no tiem dominé kidreni, bet areni sastopami nieciga platiba. Dabas
lieguma ,Aklais purvs” sastopami Cetri prioritaras nozimes Eiropas Savieniba ipasi aiz-
sargajamie meza biotopu veidi, kas aiznem 1079,4 ha jeb 53,9% no lieguma kopéjas
platibas. Vienlaikus 88,6 ha liela platiba sastopami ari divi Latvija Tpasi aizsargajamie
meza biotopu veidi (Aunins, red. 2010, MK noteikumi Nr. 421, 12. attéls, 1. pielikums).
Visbiezak izplatitais aizsargajamais meza biotops ir ,91D0* Purvaini mezi” ar kopéjo
platibu 888,8 ha, un tas lieguma sastopams visos kvartalos.

Aizsargajamo meza biotopu vértigaka dala ir desmit dabiskie (450,1 ha) un sesi po-
tenciali dabiskie (116,4 ha) meza biotopu veidi (Ek et al. 1998), kas kopa aiznem 566,5 ha
jeb 38,9% no lieguma mezu platibas.

Eiropas Savieniba un Latvija aizsargajamo meza biotopu (t. sk. dabisko un poten-
ciali dabisko meza biotopu) biologiskas daudzveidibas vértiba ir loti augsta. Biologis-
kas daudzveidibas saglabasanos lieguma mezos veicina to atrasanas liela purva ma-
siva apkartné, kas nodrosina stabilus hidrologiskos apstaklus, ka ari vienmérigu un
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Nature Reserve

izlidzinatu mikroklimatu. To veicinajusi lieguma atrasanas mazapdzivota apvidi, ka
art fakts, ka 20. gadsimta otraja pusé tas kalpojis par atpttas un medibu vietu ta laika
sabiedribas politiskajai elitei. levérojama dabisko mezu daudzveidiba liecina par to,
ka dabas liegums ir salidzinosi mazparveidota kadreiz Saja apkartné plasi sastopamo
dabisko mezu relikta saglabasanas un koncentracijas vieta.

Dabas lieguma ,Aklais purvs” atrodas kopuma 12 dabiski ezeri un purva lamas,
kuru kopéja platiba ir 25,6 ha jeb 1,3% no visa lieguma platibas. Znotinu ezers ir gla-
cialas izcelsmes un ir saglabajies ka palik$nu ezers no kadreizéja Daudzevas sprostezera
(Zelcs 1998b). Ari Jugu ezers ir glacialas izcelsmes.

Visi lieguma ezeri vertéjami ka mazskarti vai gandriz neskarti sekli distrofi ezeri ar
labu biotopa kvalitati, un tikai Znotinu ezera nelielas idens limena pazeminasanas, ka
ari mérenas antropogénas ietekmes (makskerésana) dé| vérojama neliela eitrofikacijas
ietekme, kas tomér ari So ezeru |auj pieskaitit distrofo ezeru grupai ar vidéju bioto-
pa kvalitati. Visu ezeru krasti ir zemi un purvaini, un tajos sastopami purvaini priezu
mezi, stinu vai dazviet ari nabadzigi parejas purvi. Grunts visos ezeros ir kadraina.
Kadras slanis Silenieku ezera ir sekls, un ta lielakais biezums, visticamak, neparsniedz
vienu metru, jo ezers aizpilda nelielu smilSainu ieplaku priezu meza vida.

Dabas lieguma ,Aklais purvs” dabisko ezeru nokrastu sliksnas konstatétas tris
siinaugu gintis un 29 vaskularo augu sugas, bet litorala — cetras stinaugu un septi-
nas vaskularo augu sugas. Sugam bagataka nokrastes slik$na ir Znotinu ezera rietumu
krasta. Seit dominé zilgana molinija Molinia caerulea, bieZi sastopama necil ciesa Ca-
lamagrostis neglecta, purva varnkaja Comarum palustre, diezgan biezi — loznu smilga
Agrostis stolonifera un sfagni Sphagnum spp., vietam ari vairakas citas sugas. Paréjo
ezeru nokrastes slikSnas dominé sfagni, Girupes ezera slikdna vietam ari bezgredzena
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varnstorfija Warnstorfia exannullata. Ar sinam kopa sastopamas 3-12 vaskularo augu
sugas. Visbiezak sastopams duikstu grislis Carex limosa, purva Seihcérija Scheuchzeria
palustris un polijlapu andromeda Andromeda polifolia, ka ari makstaina spilve Eriop-
horum vaginatum, liela dzérvene Oxycoccus palustris, parastais baltmeldrs Rhync-
hospora alba un melna vistene Empetrum nigrum. Raksturigaka tdensaugu suga ir
garsmailes sfagns Sphagnum cuspidatum, kas sastopams visu ezeru litorala. Otra bie-
zak sastopama tdensstanu suga ir baribas vielam |oti nabadzigiem stnu purva ezeriem
raksturiga peldosa varnstorfija Warnstorfia fluitans, kas atrasta piecos neskartajos vai
mazskartajos ezeros.

Visi 12 dabas lieguma ezeri atbilst Eiropas Savieniba un Latvija aizsargajamajam
biotopam ,3160/4.3. Distrofi ezeri”. Visos lieguma neskartajos un mazskartajos eze-
ros Sis biotops sastopams izcila veida, iznemot antropogénas ietekmes skarto Znotinu
ezeru, kur tas ir méreni ietekméta stavokli.

LATVIJA UN EIROPA AIZSARGAJAMAS UN

RETAS SENU, KERPJU, SUNU UN VASKULARO

AUGU SUGAS

Dabas lieguma ,Aklais purvs” 2010. gada apsekosanas gaita konstatétas 29 retas
un ipasi aizsargajamas sugas — viena kérpju, 14 snu un 14 vaskularo augu sugas. Gan-
driz visas no tam, iznemot spilvaino anciti Agrimonia pilosa un Fuksa dzeguzpirkstiti
Dactylorhiza fuchsii, teritorija atrastas pirmo reizi. Nozimigakie atradumi ir parastais
plauskérpis Lobaria pulmonaria, visas sunu sugas, palu grislis Carex paupercula, pur-
va sinene Hammarbya paludosa, purvaja vienlape Malaxis monophyllos, skrajziedu
skarene Poa remota un mellenaju karkls Salix myrtilloides. Gandriz visas lieguma sa-
stopamas retas un aizsargajamas keérpju, vaskularo augu un sinu sugas ir saistitas ar
dabisku, ilglaicigu mezu klatbitni.

Retas vai diezgan retas purvainu vietu un purvu sugas ir palu grislis Carex pauper-
cula, plankumaina dzeguzpirkstite Dactylorhiza maculata, purva sinene Hammarbya
paludosa un mellenaju karkls Salix myrtilloides. Visas $is sugas ir atkarigas no pasta-
vigas dabisku purva vai purvaina meza biotopu klatbitnes. Purvaina meza atrasta ari
Latvija diezgan biezi sastopama stavlapu dzeguzpirkstite Dactylorhiza incarnata, kas
gan biezak sastopama plavas. Ari Latvija pareti sastopama purvaja vienlape Malaxis
monophyllos aug gan parejas purvos, gan slapjos un mitros mezos, gan krimajos.

Retas un ipasi aizsargajamas sénu, kérpju, sinu un vaskularo augu sugas lieguma
pasdlaik nekas neapdraud. Laujot lieguma meziem, ipadi dabiskajiem un potenciali da-
biskajiem, ka ari Latvija un Eiropa aizsargajamajiem meza biotopiem attistities dabiska
gaita, vecu koku Tpatsvars un atmirusas koksnes krajumi tikai palielinasies. Tas ir |oti
nozimigi visu minéto dabisko meza biotopu specialo un indikatorsugu populaciju sta-
bilitates un vitalitates nodrosinasanai un pavairosanai.
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2.3. DABAS LIEGUMS ,MELNA EZERA PURVS”

UN TA VERTIBAS

Rata Sniedze-Kretalova, Vita Licite

Latvijas Dabas fonds, e-pasts: ruta.sniedze@Idf.lv

TERITORIJAS VISPARIGS RAKSTUROJUMS

Natura 2000 teritorija — dabas liegums ,Melna ezera purvs” atrodas Viduslatvijas
zemienes Tire|u lidzenuma, kas ir viens no lielakajiem purvu masiviem valsti. Dabas
liegums izveidots 2004. gada 317 ha liela platiba, lai aizsargatu nenoraktu augsta purva
platibu, kurai raksturigas lamas un purva ezerini, bet galvenokart ka putnu koncen-
tréSanas vietu, kura sastopamas ipasi aizsargajamas putnu sugas. 2010. gada uzsakta
teritorijas dabas aizsardzibas planaizstrade. Tas ietvaros veikta teritorijas kartésana un
aprakstita vegetacija. Ipasi aizsargajamie biotopi noteikti, izmantojot 2010. gada ap-
stiprinato metodiku ,Eiropas Savienibas nozimes ipasi aizsargajamie biotopi Latvija”
(Aunins, red. 2010). Lieguma teritorija konstatéti visi Natura 2000 datubazé noraditie
biotopi (13. attéls), iznemot vienu -, 7150 leplakas purvos”.

Melnais ezers
Melnais Lake

Foto/Photo: Aivars Slisans
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VEGETACIJAS RAKSTUROJUMS UN
AIZSARGAJAMIE BIOTOPI

Péc peédéjas mezu taksacijas (2010. gads) mezi aiznem vairak neka pusi jeb 58,6%
(198,9 ha) lieguma teritorijas. Sinu purvi veido 106,7 ha jeb 31,4%. Paréjo platibu aiz-
nem patstavigas tdenstilpes un ezeri, tostarp ari lielakais ezers — Melnais ezers. Lauces
aiznem 0,2%, bet citas specialas nozimes nemeza zemes — 0,6% dabas lieguma terito-
rijas.

Dabas lieguma ,Melna ezera purvs” nav konstatéti Latvija ipasi aizsargajamie mezu
biotopi, ta¢u aptuveni puse takséto meza platibu atbilst kadam Eiropas Savieniba
aizsargajamam biotopam. Dabas lieguma konstatéti divi Eiropas Savienibas nozimes
meza biotopu veidi — ,91D0* Purvaini mezi” un ,9010* Veci vai dabiski boreali mezi”
(1. pielikums). Liela dala mezu platibu biotopu konteksta atzistami par nemeza bioto-
piem, jo ari |oti klajas platibas mezaudzu plana atzimétas ka mezi.

Purvi dabas lieguma aiznem 106,7 ha jeb 31% no teritorijas (2010. gada meza taksa-
cijas dati), tacu atklatas purvu platibas daba ir lielakas — 211,5 ha. Sastopami divi pur-
va tipi — augstie purvi un parejas purvi. Zalu purviem raksturiga vegetacija veidojas
aptuveni 10 ha platiba. Augstie purvi aiznem lielako dalu purvu platibu: 207,8 ha jeb
60,9% no kopéjas lieguma platibas. Parejas purvi sastopami 3,7 ha platiba, aiznemot
1% dabas lieguma.

Augsta purva ainava ir dominéjosa dabas lieguma. Augsta purva kupola vida at-
rodas Melnais ezers. Augsta purva ainavu veido cinu-ieplaku, cinu-lamu un grédu-
lamu mikroainavas. Liela augsto purvu platiba ir degradéta, un taja mikroainavas ir
izzudusas.

13. attéls.
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Purva lamas viena no biezak sastopamajam
stinu sugam ir garsmailes sfagns Sphagnum
cuspidatum

Feathery Bog-moss is one of the most
common moss species in bog-pools

Foto/Photo: Mara Pakalne

Augstaja purva visbiezak sastopama cinu—ieplaku mikroainava. To veido briinais
sfagns Sphagnum fuscum, Magelana sfagns S. magellanicum, uz ciniem sastop sila virsi
Calluna vulgaris, polijlapu andromedu Andromeda polyfolia, lielo dzérveni Oxycoccus
palustris. leplakas sastop iesarkano sfagnu Sphagnum rubellum, parasto baltmeldru
Rhychosphora alba, makstaino spilvi Eriophorum vaginatum.

Grédu-lamu mikroainavu veido purva grédas, kas apaugusas ar Iéni augusu priedi,
un lamas, kas radusas kidras slana plisuma vietas. Lamas savukart biezi sasniegusas
tadus izmérus, ka atzistamas par purva ezeriem, un to vegetacija aprakstita turpmak.

Parejas purvi sastopami divas vietas — teritorijas R dala pretim noraktajam kidras
laukam un A dala. Vegetaciju tajos veido garsmailes sfagns Sphagnum cuspidatum,
makstaina spilve Eriophorum vaginatum, uzpustais grislis Carex rostrata, dikstu grislis
C. limosa, iesirmais grislis C. canescens, parastais baltmeldrs Rhychosphora alba, purva
dzérvene Oxycoccus palustris, apallapu rasene Drosera rotundifolia, polijlapu andro-
meda Andromeda polifolia, nedaudz ari purva Seihceérija Scheuchzeria palustris un pa-
rasta niedre Phragmites australis. Parejas purvos ieviesas ari purva bérzi Betula pubes-
cens un nelielas priedites Pinus sylvestris. Parejas purvu platibas novérojamas ari lamas
bijusas purva salinas, kuru malas kadra mineralizéjusies un sasédusies.

Dabas lieguma ,Melna ezera purvs” konstatéts viens Latvija ipasi aizsargajamais
biotops ,2.7 Parejas purvi un slikSnas” un tris aizsargajamie Eiropas Savienibas nozimes
biotopi: ,7110* Neskarti augstie purvi”, ,7120 Degradéti augstie purvi”, kuros iespé-
jama vai noris dabiska atjaunosanas, un ,7140 Parejas purvi un sliksnas” (13. attéls,
1. pielikums).
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Butiskakais purvu platibu negativi ietekméjosais faktors ir apkartéjie kidras lauki,
jo talaka perspektiva tie var atstat ietekmi uz So dabas liegumu. Teritorija lielakoties
(84% no perimetra) robezojas ar izstradatajam kadras platibam, kuru relativais aug-
stums ir par 1-1,5 m zemaks neka dabas liegumam. Tas paatrina teritorijas visparéjo
nosusinasanos, jo liela dala atmosféras tdenu noplast kontirgravjos. Purva platibu
nosusinasana rada labvéligu vidi straujai koku augsanai un vél lielakus tdens zudu-
mus, kas rodas transpiracijas rezultata. Klajumu aizaugsana veicinajusi teritorijas frag-
mentaciju un parveidojusi augsta purva ainavu.

Lielakais ezers ir teritorijas vid esoSais Melnais ezers, ta spogullaukuma platiba ir
6,1 ha. Vidéjais ezeru lielums ir 2,1 ha. Ezeros ir tumsi briins Gdens, un tajos nav konstaté-
ti makrofiti. Lielakajai dalai ezeru krasti ir slikSnaini, mineralgrunts nav konstatéta. Purva
nosusinasana kadras izstrades vajadzibam visvairak skarusi Melno ezeru, kas ir savienots
ar melioracijas gravi. Pirms aizsprostu buves uz gravjiem Melnaja ezera bija butiski paze-
minajies tdens limenis, par ko liecina augsts, sauss kadrains krasts gar tdensliniju.

SAIMI\{IECISK/:\S DARBIBAS IETEKME
RADUSIES BIOTOPI

Izstradatie kadras lauki Melna ezera purva atrodas lieguma ZR mala aptuveni 1-1,5 m
zemak neka teritorijas nenorakta dala. Daléji aizséréjusie gravji un idens noplade no ne-
noraktas dalas veicinajusi parmitru apstak|u veidosanos. Teritorijas R dala izveidojusas
pastavigas udenstilpes, kuras dominé makstaina spilve Eriophorum vaginatum.

Aptuveni 10 ha liela platiba izveidojies niedrajs. Ta augajs pamazam klust dabiskaks,
un nakotné tas varétu attistities par zalu purvu. Bez dominéjosas niedres Phragmites aus-
tralis Sajas platibas sastop ari makstaino spilvi Eriophorum vaginatum, uzpusto grisli Carex
rostrata, dzelzszali C. nigra, pukauglu grisli C. lasiocarpa, parasto baltmeldru Rhychospho-
ra alba, iesirmo ciesu Calamagrostis canescens, zilgano moliniju Molinia caerulea, upes
kosu Equisetum fluviatile, dikstu madaru Galium uliginosum, plavas kérsu Cardamine
pratensis, izplesto doni Juncus effusus. Vietam uz noraktajiem kadras laukiem atjaunojas
sfagni Sphagnum spp. un purva dzérvene Oxycoccus palustris.

Polderi kadras lauku malas biezi ir bez vegetacijas, skraju augaju veido sila virsis
Calluna vulgaris, makstaina spilve Eriophorum vaginatum, Saurlapu spilve E. polysta-
chion, melna vistene Empetrum nigrum, zilgana molinija Molinia caerulea, pamazam
ievieSas purva bérzs Betula pubescens un ausainais karkls Salix aurita.

EIROPA AIZSARGAJAMAS UN RETAS
VASKULARO AUGU SUGAS

Dabas lieguma ,Melna ezera purvs” konstatétas divas ierobezoti izmantojamas ipasi
aizsargajamas augu sugas — gada staipeknis Lycopodium annotinum un valiSu staipeknis
L. clavatum. Abas sugas ieklautas ari Eiropas Padomes Biotopu direktivas V pielikuma.
Staipekni sastopami vairakas vietas dabas lieguma, ari Latvija suga sastopama saméra

PURVU DABAS VERTIBAS UN TO AIZSARDZIBA®MIRE NATURE VALUES AND THEIR PROTECTION



biezi. Lieguma teritorija abas staipeknu sugas izplatitas uz nosusinatajam kuidras aug-
sném, kur tas veido plasas, vairakus kvadratmetrus lielas audzes. Gada staipeknis un va-
[iSu staipeknis ir sugas, kas lielas audzes veido tiesi traucétos biotopos — susinatos mezos,
uz stigam, celmalas (Vainauska 2005). Dabas lieguma teritorija ir daudz piemérotu bio-
topu staipeknu attistibai, un populaciju negativi ietekméjosi faktori netika konstatéti.

DABAS LIEGUMS ,ROZU PURVS”

UN TA VERTIBAS

Rata Sniedze-Kretalova

Latvijas Dabas fonds, e-pasts: ruta.sniedze@ldf.lv

TERITORIJAS VISPARIGS RAKSTUROJUMS

Dabas liegums ,Rozu purvs” aiznem 1010,2 ha lielu platibu. Liegums izveidots
1987. gada, lai zinatniskas pétniecibas un izglitibas darbam saglabatu neparveidotas
purvu ekosistémas un savdabigas purva ainavas (Anon. 1988). 2004. gada liegums
ieklauts Eiropas Savienibas nozimes aizsargajamo dabas teritoriju Natura 2000 tikla
gan ipasi aizsargajamo sugu (putnu), gan ipasi aizsargajamo biotopu saglabasanai.
2010. gada uzsakta teritorijas dabas aizsardzibas plana izstrade. Tas ietvaros veikta
teritorijas kartésana un aprakstita vegetacija.

s =
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Rozu purva lama

Pool'in Rozu Mire

Foto/Photo: Aivars Slisans
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Purvs atrodas Augszemes augstienes Sélijas paugurvalni meza un lauksaimniecibas
zemju masiva. Lieguma teritorijas ainavu veido neskarta augsta purva, parejas purva
un ietekméta augsta purva mozaika, bet lieguma malas sastopami purvaini mezi.

Dabas lieguma ,Rozu purvs” lielako platibu aiznem Pliksnes purvs (1428 ha). Katrai
purva dalai ir savs nosaukums — ZR dala atrodas Osanu purvs, D dala - Riestu purvs,
A dalu dévé par Rozu purvu (Avotina 2005).

Lieguma teritorija eso$aja Pliksnes purva iestiepjas mineralaugsnes pussala ,Pasau-
les gals”. Pasaules gala pussalu, kas paslaik atrodas arpus dabas lieguma, veido ainaviski
augstvertigas, skrajas parkveida plavas, méreni mitras plavas, atmatu plavas un nesenas
atmatas (Biologiski véertigo zalaju datubaze 2007), bet ta nogazées aug jauni liepu mezi.
Riestu purva dala, ko lielakoties aiznem augstais purvs ar cinu—-lamu kompleksu, ir aug-
staka neka purva A dala, kuru veido parejas purvu un sliksSnu komplekss un ietekmeéts
augstais purvs. Lieguma R pusé esoSais augstais purvs un parejas purvs savienojas ar
skraju trejlapu puplaksa Menyanthes trifoliata, sfagnu Sphagnum spp. un parastas nied-
res Phragmites australis veidotu slikSnu, kas aptver A virziena pliistosas térces.

Kaut ari cilveka darbibas ietekme ir batiska purva D un DR, gandriz visu dabas
lieguma teritoriju klaj augstas vértibas Eiropas Savieniba un Latvija aizsargajami bioto-
pi. Dabas lieguma ,Rozu purvs” sastopami devini Eiropas Savienibas nozimes biotopi
(Aunins, red. 2010, 14. attéls) un Cetri Latvijas ipasi aizsargajamie biotopi (MK notei-
kumi Nr. 421, 14. attéls). Lai noveérstu susinasanas ietekmi uz augsta purva biotopiem,
2012. gada uz nosusinasanas gravjiem ir uzbaveti kadras aizsprosti, kas aptur purva
adens aizplasanu un sekmé dabiskas purva vegetacijas atjaunosanos.

14. attéls.
Eiropa un
Latvija
aizsargajamie
biotopi un to
veidi dabas
lieguma ,Rozu
purvs”

Figure 14.
Protected
habitats of

the European
Union and
Latvia in the
Rozu Mire
Nature Reserve
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VEGETACIJAS RAKSTUROJUMS UN
AIZSARGAJAMIE BIOTOPI

Dabas lieguma ,Rozu purvs” mezi sedz vairak neka pusi (53%) no ipasi aizsarga-
jamas teritorijas. Lielako mezu platibu aiznem biotops ,91D0* Purvaini mezi”, kas sa-
stopams 338,9 ha liela platiba (33,5% no visas dabas lieguma teritorijas) (14. attéls).
Nelielu platibu aiznem biotopi ,9010* Veci un boreali mezi” (6,7 ha), ,9080* Staignaju
mezi” (4,8 ha) un ,9020* Veci jaukti platlapju mezi” (0,3 ha) (1. pielikums).

Purvi dabas lieguma ir otrs izplatitakais biotopu veids, kopuma tie aiznem 641,5 ha.
Sastopami divi purva tipi: ombrotrofie jeb augstie purvi un minerotrofie purvi, kurus
parstav parejas purvi. Augstie purvi aiznem lielako dalu no purvu platibam - 572,9 ha,
savukart parejas purvi — 68,6 ha.

Augstie purvi sastopami visas Pliksnes purva dalas, kuras, domajams, izveidojusas no
vairakiem atseviskiem purviem. Pliksnes purvam raksturigs cinu mikroreljefs, kas pieder
pie vegetacijas klases Oxycocco-Sphagnetea. Cini lielakoties ir lidz 30 cm augsti, parsvara
tos veido dazadu sugu sfagni — Magelana sfagns Shagnum magelanicum, branais sfagns
S. fuscum —, dazviet ari kadiku dzeguzlins Politrichum juniperinum. Uz ciniem sastop sila
virsi Calluna vulgaris, purva dzérveni Oxycoccus palustris, makstaino spilvi Eriophorum
vaginatum, melno visteni Empetrum nigrum, retak laceni Rubus chamaemorus. Nereti
Saja mikroreljefa izplatitas ari mazas priedes Pinus sylvestris un purva bérzi Betula pu-
bescens.

Cinu—lamu mikroreljefa ainava visspilgtak izpauzas Riestu purva dala. Lamu vegetaciju
veido garsmailes sfagns Sphagnum cuspidatum, parastais baltmeldrs Rhynchospora alba,
apallapu rasene Drosera rotundifolia, purva dzérvene Oxycoccus palustris, bet sliksnu tuvu-
ma — dukstu grislis Carex limosa. Riestu purva centralaja dala veidojas ar cinu grédu—lamu
mikroainava. Grédas ir noaugusas ar siku priedi. Riestu purva centrala dala ir neskartaka, un
tur joprojam notiek aktiva mikroainavu attistiba, par ko liecina ari atklati kadras laukumi,
kuru veido$anas notiek 46 ha liela platiba. Sie kiidras laukumi atbilst biotopam 7150 leplakas
purvos’, bet paréja platiba atbilst biotopam ,7110* Neskarti augstie purvi” (14. attéls).

Purva nosusinasanas rezultata dabas lieguma teritorija izveidojusies liela platiba
(144,6 ha), kas aizaugusi ar jaunam priedém. Dala Sis platibas pieskaitama mezam,
bet paréja atbilst biotopam , 7120 Degradéti augstie purvi, kuros iespéjama vai noris
dabiska atjauno$anas”. ST biotopa vegetaciju veido blivs sikkriimu stavs no sila viréiem
Calluna vulgaris, lakstaugu stava sastop purva dzérveni Oxycoccus palustris, laceni Ru-
bus chamaemorus, makstaino spilvi Eriophorum vaginatum, bet sinu stava mozaik-
veida izplatiti sfagni Sphagnum spp. un zalsinas Bryidae. Tie$a gravju tuvuma kidras
slanis ir mineralizéjies. Priedém parsvara novérojamas spicas galotnes un lieli ikgadéjie
pieaugumi, kas liecina par susinasanas ietekmi un koku strauju augsanu.

Parejas purvi aiznem bitisku lieguma dalu 68,6 ha platiba. Lielaka parejas purva
platiba izveidojusies Pasaules gala pussalas Z un ZR dala. Parejas purvi ir loti slapji
un staigni, to barosanas notiek gan virszemes noteces rezultata un ar nokrisniem, gan
ar gruntsadeniem. Virszemes notece ir |oti izteikta, jo lieguma A pusé eso$o Riestu un
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Osanu purva relativais augstums ir lielaks neka Rozu purvam. Turklat no Riestu purva
ierikota caurtece, kas joprojam aktivi darbojas. Par gruntsidenu piepladi parejas purva
liecina parastas niedres Phragmites australis bieza sastopamiba. Parejas purva dominé
parastais baltmeldrs Rhychosphora alba, polijlapu andromeda Andromeda polifolia,
dakstu grislis Carex limosa, purva Seihcérija Scheuchzeria palustris, trejlapu puplaksis
Menyanthes trifoliata, purva dzérvene Oxycoccus palustris, apallapu rasene Drosera ro-
tundifolia. Parejas purvi atbilst Tpasi aizsargajamam biotopam 7140.

Ka punktveida biotopi teritorijas ZR stiri konstatéti ari mineralvielam bagati avo-
ti, to kopéja aiznemta platiba ir 260 m?. Biotopu veido parmitri augsnes laukumi ar ve-
getaciju vai atseviskas vietas — maz izteiktu adens plasmu, konstatéts ari avoksnajs ar
dzelzi saturosam nogulam. Avoksnaju vegetaciju veido lédzérksts Cirsium oleraceum,
purvpaparde Thelypteris palustris, parasta vigrieze Filipendula ulmaria, parasta zeltene
Lysimachia vulgaris un sfagni Sphagnum spp., tie atbilst biotopam 7160.

Purva D un DR dalu pirms aizsprostu biives uz purva gravjiem batiski negativi ietek-
méja melioracija. Nosusinasanas rezultata apmezojas atklata purvu platiba, ilgtermina
tas var izraisit biotopu fragmentaciju un ainavas parveidosanos. Palielinoties priezu un
virSu apaugumam ietekmétajas platibas, paaugstinas transpiracija no augiem, tadéjadi
vél vairak palielinot Gdens zudumus. Nosusinot purvu, tiek kavéta vai partraukta purva
mikroainavu veido$anas, lidz ar to pastav iespéja izzust biotopam , 7150 leplakas purvos”.

LATVIJA UN EIROPA AIZSARGAJAMAS UN
RETAS KERPJU UN VASKULARO AUGU SUGAS

Dabas lieguma ,Rozu purvs” konstatétas Cetras Latvija ipasi aizsargajamas vaskularo
augu sugas — stavlapu dzeguzpirkstite Dactylorhiza incarnata, plankumaina dzeguzpirk-
stite D. maculata, karpainais seglin$ Euonymus verrucosa, smarziga naktsvijole Platanthe-
ra bifolia un viena kérpju suga — sikpunktaina artonija Arthonia byssacea (MK noteiku-
mi Nr. 45). Konstatéta ari viena pasi aizsargajama ierobezoti izmantojama suga — gada
staipeknis Lycopodium annotinum, kas ieklauta ari Eiropas Padomes Biotopu direktivas
V pielikuma. Visas dabas lieguma sastopamas sfagnu dzimtas sugas ieklautas Biotopu
direktivas V pielikuma. Arpus dabas lieguma robeZas konstatéta ari apdzira Huperzia
selago un spilvainais ancitis Agrimonia pilosa, pédéja suga ieklauta Eiropas Padomes Bio-
topu direktivas Il pielikuma.

Teritorija konstatétas ari vairakas dabisko meza biotopu (DMB) indikatorsugas:
kérpji — pumpuraina akrokordija Acrocordia gemmata un rakstu kérpis Graphis scrip-
ta, lapukoku svecturséne Clavicorona pyxidata, sinas — gluda nekera Neckera pennata,
issetas nekera N. complanata un tieva gludlape Homalia trichomanoides, ka ari DMB
speciala kérpju suga sikpunktaina artonija Arthonia byssacea.

Teritorijas nosusinasana ir galvenais drauds augsto purvu biotopu saglabasanai da-
bas lieguma. Liela dala tidens no teritorijas noplast virszemes noteces veida un pa funk-
cionéjosiem melioracijas gravjiem. Lai saglabatu Rozu purva dabas vértibas, Eiropas Ko-
misijas LIFE+ projekta ,,Augstie purvi” ietvaros veikta melioracijas gravju dambésana.
PURVU VEIDOSANAS UN ATTISTIBA®FORMATION AND DEVELOPMENT OF MIRES
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2.1 NATURE VALUES OF AIZKRAUKLE MIRE

AND FORESTS NATURE RESERVE

Uvis Susko, Valda Baronina, Vita Licite
Daugavpils University, e-mail: uvis.susko@biology.lv

GENERAL CHARACTERIZATION OF
THE TERRITORY AND RESEARCH HISTORY

Aizkraukle Mire and Forests Nature Reserve is located in the Middle-Latvia
Geobotanical Region characterized by bog tracts with mineral islands covered by relict
broad-leaved forests (Latvijas PSR flora un vegetacija 1987). The climate in the territory
is moderately cool and very wet, the frostless period lasts from 130 to 136 days (Ramans
& Zelés 1995, Zelcs 1998a). The Nature Reserve was founded in 1999 and it belongs
to Natura 2000 network; a unique complex of mire and forest mosaic with mutual
transition zones has been preserved in the territory (Susko 1997, Baronina 2011).

The total area of the Reserve is 1,532 ha, comprised of 792.6 ha of forests (51.7%),
733.4 ha of mires (47.9%), 4 ha of bog lakes and pools (0.3%), and 2 ha of ponds (0.1%).
As a result of gradual drainage of the mire, as of today 47.5 ha of the former mire area
is overgrown with trees and has to be considered a swamp forest.

The nature conservation value of Aizkraukle Mire and Forests Nature Reserve is very
high as 1,335.3 ha (87.2%) of the area are covered with nine different mire, forest and
freshwater habitats protected in the European Union (Aunins, red. 2010, Figure 10,
Appendix 1). In addition, four habitats protected in Latvia that overlap with part of the
protected habitats of the EU can be found at the Reserve, their total area is 276.6 ha
(18.1%) (Regulations of the Cabinet of Ministers No. 421, Figure 10, Appendix 1).

Latvija reta un
aizsargajama suga
& mellenaju karkls
7 Salix myrtilloides

Swamp willow - rare and
protected species in Latvia

Foto/Photo: Mara Pakalne
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VEGETATION AND PROTECTED HABITATS

Mires occupy 733.4 ha of the Nature Reserve. There are two types of mire here —
ombrotrophic bogs (Cl. Oxycocco-Sphagnetea) (591.5 ha) and mineratrophic transition
mires (Cl. Scheuchzerio-Caricetea nigrae) (87.1 ha). Part of the bog (54.8 ha) is negatively
affected by drainage and classified as a partly degraded area.

Three microrelief types — hummock micro-relief, hummock and quagmire
microrelief and hummock, and bog-pool microrelief which includes bog lakes' are
characteristic of the bogs of the Reserve.

The hummock microrelief dominates the bog of the Reserve. Several species
of bog mosses are common here — mainly Sphagnum magellanicum, S. fuscum,
S. rubellum, as well as Eriophorum vaginatum, Calluna vulgaris, Empetrum nigrum,
Rubus chamaemorus, Andromeda polifolia and Oxycoccus palustris, in some places
also Carex pauciflora. Chamaedaphne calyculata — a species characteristic of mires
of eastern Latvia can be found mainly in the central part of the Reserve among
mineral islands, yet occasionally appear elsewhere as well. The microrelief creates a
mosaic of hummocks interspersed with small depressions in which Rhynchospora
alba, Scheuchzeria palustris and Drosera rotundifolia dominate along bog mosses.
The microrelief of hummocks and quagmires contains hummocks interspersed with
wet depressions where Sphagnum tenellum, Carex limosa and Drosera anglica can be
found along with species of bog mosses and depressions.

The microrelief of hummocks and bog-pools can be found occasionally in the
middle of the Reserve, mainly around forest islands (Figure 10). The area richest in
bog-pools (300-400 pools) is located in the eastern part of the Reserve eastwards of
the Priezu, Laznu, ApSu and Liepu Islands and northwards of the eastern point of the
Gara Island. One of the largest bog-pools is the Lielais Akacis (0.2 ha); the shape of its
shoreline has not considerably changed in the last 140 years (Figure 11). The largest
natural water body of Aizkraukle Mire is Melnais Lake (0.65 ha) located at the eastern
border of the Reserve; it might be a relict lake of glacial origin.

" In this article the concedpt of a ,bog-pool” denotes natural water bodies of various sizes and origins that have formed as a
result of several thousands of years of peat layer rifting, and which the majority of biologists, limnologists and geographers
call bog lakes.

Lacenu Rubus chamaemorus ogas savdabigas
garsas del iecienijusi daudzi ogotaji

Cloudberries are popular among
berry gathere

Foto/Photo: Mara Pakalne
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The microrelief of hummocks and bog-pools is formed by open hummocks
or hummocks overgrown with small pine trees interspersed with bog-pools. The
vegetation of hummocks is similar to the vegetation described above, but bog-pools
are overgrown with Sphagnum cuspidatum; Carex limosa, C. rostrata, Rhynchospora
alba, Drosera rotundifolia and D. anglica can be found in quagmires around bog-pools.
Active formation of microrelief structures takes place in the gently sloping bog dome of
Aizkraukle Mire, and, areas of open peat (in bog depressions) take up an area of 18 ha.

Increased overgrowth of the mire can be observed in the vicinity of drainage
ditches. However, it is possible that a bog is naturally overgrown (with pine trees) as
the result of self-drainage, which can be observed in the eastern part of Laznu, Apsu
and Liepu Islands of Aizkraukle Mire as those areas have not been directly affected by
drainage.

Transition mires can be found in the periphery and on the margines of the bog of
the Reserve, mainly around forest islands. Drainage has affected these mires less than
bogs because they feed on groundwater as well as precipitation.

Betula pubescens, Salix aurita, S. lapponum and S. rosmarinifolia are characteristic
tree species of transition mires. The vegetation of the forest floor of transition mires is
dominated by bog mosses. Vascular plant species are frequently represented by Carex
rostrata, C. lasiocarpa, C. cinerea, C. limosa, C. pauciflora and Eriophorum vaginatum.
Other species such as Andromeda polifolia, Menyanthes trifoliata, Comarum palustre,
Eriophorum polystachion, E. gracile (scarcely), Trichophorum alpinum, Equisetum
limosum, Phragmites australis are rather common. Narrow belts of transition mires
can also be found around bog-pools, dominated by Sphagnum mosses, sedges and
Rhynchospora alba.

Several rare and protected vascular plant species such as Corallorhiza trifida,
Dactylorhiza incarnata, D. russowii, Hammarbya paludosa, Platanthera bifolia and
Salix myrtilloides can be found mainly or exclusively in transition mires. K. Kupffer and
P. Lakschewitz also found Betula nana in the eastern corner of Aizkraukle Mire outside
the present-day Reserve in 1906.

The impact of drainage is evident in the protected part of Aizkraukle Mire.
Although drainage systems have been created at least 40 years ago, the majority are
still functioning. The mire near ditches is affected or degraded. In the affected parts
of the mire, bog mosses have remained to dominate and cover a large area but the
conditions have changed - the mire has become considerably dryer and the area has
been increasingly overgrowing with pines or birches. Small shrubs have proliferated
in the layer of caulescent plants. Ledum palustre, Calluna vulgaris, Empetrum nigrum,
Rubus chamaemorus and Vaccinium uliginosum form continuous stands while
species characteristic of intact bogs, e.g. Eriophorum vaginatum, are scarce. Although
drainage ditches are often overgrown with bog mosses and the process of drainage is
not observable, it is still continuing and trees are proliferating. Degraded bogs have
formed along drainage ditches. As opposed to mires that are just affected, here bog
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mosses have already disappeared and there is no more peat formation, which is the
main factor. Instead of bog mosses, other groups of moss have begun dominating,
Cladonia spp. lichen can be found frequently as well as open areas of peat. Peat has
begun petrifying and sinking gradually.

All mires of the Reserve correspond to one of four types of protected mire habitats
of the European Union (Figure 10, Appendix 1). The priority protected habitat of
the European Union ,7110* Active raised bogs” has already disappeared from many
places of Europe. Although this habitat can still quite frequently be found in the
entire territory of Latvia (Aunins, red. 2010), Aizkraukle Mire is particularly important
among others as the bog has been preserved in an excellent condition. Open parts of
this habitat and the complex of hummocks and bog-pools are especially significant to
the existence of several invertebrate and bird species protected in Latvia and Europe
alike. These mire areas also have an outstanding scenic value. The bog with a complex
of hummocks and bog-pools takes up an area of 94 ha. The habitat 7150 Depressions
on peat substrates of the Rhynchosporion” is regarded as a natural element of an intact
bog. Such formations are rare, mainly found in large mire tracts and usually on slopes
of bog domes; they are of great value as geomorphological structures (Aunins, red.
2010). Formation of depressions on peat is a dynamic process since they form by way
of rifting of the peat layer, so they come in various shapes and sizes. Therefore, instead
of depressions themselves, the area of their formation is mapped. Currently it covers
18 ha of the Reserve.

The protected habitat of the European Union and Latvia ,7140/2.7. Transition
mires and quaking bogs” is in a good condition and is especially suited to mire birds.
Open, solid parts of the transition mire are the most valuable parts of the habitat.
The majority of such areas are located near mineral islands and peninsulas and in the
north-eastern part of the Reserve.

The protected habitat of the European Union ,7120 Degraded raised bogs still
capable of natural regeneration” can be found quite frequently in Latvia (Aunins, red.
2010). An area that takes up 78.7 ha of the protected part of the Aizkraukle Mire can
be regarded as degraded and negatively affected. Many areas affected by drainage
have transformed into forests nowadays.

Forests take up an area of 792.6 ha in Aizkraukle Mire and Forests Nature Reserve.
Four priority protected forest habitats of the European Union can be found in the
Reserve, taking up an area of 597.9 ha (Figure 10, Appendix 1, Aunins, red. 2010). Two
forest habitats protected in Latvia overlap with part of the habitats protected in the
EU, taking up an area of 185.5 ha (Figure 10, Appendix 1, Regulations of the Cabinet
of Ministers No. 421).

400-500 bog-pools can be found in the territory of the Reserve; they create the
particular, impressive landscape of the bog with the microrelief of hummocks and
bog-pools. Bog-pools of Aizkraukle Mire are of very different sizes from the smallest
that does not exceed 0.002 ha to the biggest reaching or exceeding 0.5 ha. The largest
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bog-pools of Aizkraukle Mire — Lielais Akacis and Melnais Lake — are dystrophic water
bodies that belong to the protected habitat of the European Union and Latvia ,3160
Natural dystrophic lakes and ponds/4.3. Dystrophic lakes” (Aunins, red. 2010).

RARE AND PROTECTED FUNGI, LICHEN,
BRYOPHYTE AND VASCULAR PLANT SPECIES
OF LATVIA AND EUROPE

Researchers discovered two rare and protected fungi, three lichen, 17 bryophyte
and 25 vascular plant species in the Aizkraukle Mire and Forests Nature Reserve from
1906 to 2012. The occurrence of rare and protected fungi, lichen and bryophyte species
and a large part of vascular plant species in the Reserve is caused by the conditions of
natural and permanent forest, a stable microclimate and structures characteristic of
these forests such as biologically old trees and large chunks of coarse woody debris.

Carex paupercula, Dactylorhiza maculata, D. russowii, Hammarbya paludosa and
Salix myrtilloides are rare species of swampy pine forests and mires. All of them depend
on the constant presence of natural mire or swamp forest habitats. Dactylorhiza
incarnata, a species often found in meadows of Latvia, was also found in the swamp
forest and transition mire.

NATURE VALUES OF AKLAIS MIRE

NATURE RESERVE

Uvis Susko, Vita Licite

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

GENERAL CHARACTERIZATION OF
THE TERRITORY AND RESEARCH HISTORY

Aklais Mire Nature Reserve is located in the 6th sub-district of the southern district
of the Middle-Latvia Geobotanical Region, which is the most wooded territory of the
region (Latvijas PSR flora un vegetacija 1987). The flat terrain of the area and run-
off conditions have favored the development of several mire tracts of various sizes
the largest of which is Aklais Mire. Physiogeographically, the Reserve is located in the
southern part of the Middle-Latvia Lowland — on the western side of the Daudzeva
Bank within the Taurkalne Plain, which is characterized by a moderately warm and
wet climate and by a 140-160-day long frostless period (Ramans & Zel¢s 1995, Zel¢s
1998b). The terrain of the territory is low and flat with the absolute altitude between
68.4 m a.s. |. in the south part of the Reserve and 77.4 m a. s. |. in the north-western
side of Aklais Mire.
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The Reserve was founded in 1999 and is included in Natura 2000 network of
Latvia (Reihmanis 2011). It is comprised of Aklais or Jigu Mire (area: 1,050 ha, the
thickest peat layer: 7.5 m) with wetland and dry forest tracts located in its periphery
and closest surroundings. The total area of the Reserve is 2,002.8 ha, which includes
1468.4 ha (73.3%) of forests, 502.4 ha (25.1%) of mires, 25.6 ha (1.3%) of bog lakes and
pools and 6.4 ha (0.3%) of flooded open areas. Compared to the previous taxation
data of 2000, today an area of 265.1 ha of the former mire (13.1%) has overgrown with
pines and has to be regarded as a swamp forest.

The impact of drainage on the Reserve is comparatively insignificant and can be
observed only in some areas. The most significant effect of drainage is transformed
outlets of the largest natural rivers of Aklais Mire — the Girupe River, Jiga River and
Znotini River. The majority of the old ditches found near Znotini Lake and Jagu Lake
have already partly or fully overgrown. Some effect of drainage can be observed in
forests in the southern part of the Reserve crossed by the Jaga River and many small
ditches dug in the 1920s and 1930s; however, the effect is moderate. Of importance
is an untouched natural outlet of a small river flowing further into the Dzenupite
River that has remained in the northern part of the mire — natural outlets of mires
such as this one have become very rare and impressively demonstrate the great
biological diversity of the former bog and forest and attest to the natural ecosystem
and landscape unity.

Since Aklais Mire served as a hunting and leisure territory of the local Soviet power
elite in the 1980s, the idea to extract about 3,600 tons of peat stocks was postponed
and later dismissed; therefore, valuable ecosystems of mires and surrounding natural
forests could be preserved up to 1999 when the Reserve was founded. Mire and forest
ecosystems of the Reserve are almost completely natural and untouched. Biologically
old dry and wetland forest stands (mostly Boreal forests Cl. Vaccinio-Piceetea)
represent woodland and potential woodland key habitats as well as other protected
habitats of the European Union. Large areas of untouched bog tracts enriched by some
transition mire sites can also be found. The large number of protected bryophyte and
vascular plant species and rare bird species in the Reserve proves the great value of
the biological diversity found in the Reserve.

VEGETATION AND PROTECTED HABITATS

Mires occupy an area of 502.4 ha of the Reserve. There are two types of mire —
ombrotrophic bog (485.2 ha) and mineratrophic transition mire (17.2 ha). Due to
self-drainage, a large part of the original area of Aklais or Jagu Mire has overgrown
with pine swamp forests.

The bog consists of two large open tracts with slightly pronounced domes. The
highest (76.9 m a. s. .) is located in the middle of the Reserve among Girupe Lake,
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Mazais Girupe Lake and Znotini Lake and the other smaller and lower one (758 m a.s. l.)
is located in the south-eastern part between Znotini Lake and Silenieku bog-pool.
The relative height of these tracts compared to the area of mire outlets, is 3—-7 m.
Smaller bog tracts are located in the northern and southern parts of the Reserve
behind belts of pine swamp forests. A typical bog can be found in both open tracts
of the central part of the Reserve while in the periphery the bog is overgrown with
small pines. Bogs of the Reserve are characterized by mainly hummocky microrelief
and their vegetation cover is formed by small, scarce pine trees, Calluna vulgaris,
Ledum palustre, Vaccinium uliginosum, Rubus chamaemorus, Eriophorum vaginatum,
Andromeda polifolia, Oxycoccus palustris, Drosera rotundifolia and Sphagnum mosses
typical of bogs. Microrelief depressions, especially in the middle of the open tract
between Girupe Lake and Znotini Lake, create a mosaic of hummocks and small
depressions dominated by Rhynchospora alba, Drosera rotundifolia, D. anglica and
Sphagnum mosses. In some places Chamaedaphne calyculata characteristic of eastern
Latvia can be found.

11 sites of transition mires are scattered over the area of the Reserve. The two
largest and richest in species are located in the south-western part of the Reserve
(area: 9.5 ha) and the north-western part of the mire (area: 1.9 ha). The remaining nine
sites are smaller than 1.2 ha and are located at the northern, eastern and south-eastern
edges of Aklais Mire, the western shore of Znotini Lake, around Jigu Lake and the
north-west side of Aklais Mire. Transition mires richest in species are characterized by
scattered Scots Pines and Downy Birches with Carex lasiocarpa, Menyanthes trifoliata,
Andromeda polifolia, Oxycoccus palustris and Sphagnum spp. mosses dominating
vegetation. Other frequently occurring species are Comarum palustre, Phragmites
australis, occasionally also Equisetum fluviatile, Peucedanum palustre and rich stands
of the rare and protected Salix myrtilloides. Pedicularis palustris and the protected
Hammarbya paludosa have been found only at the edge of the transition mire at the
north-eastern part of the Reserve. Dactylorhiza incarnata and D. maculata have been
found only in the transition mire of the south-western part of the Reserve. Carex nigra,
Eriophorum vaginatum, E. polystachion and Sphagnum mosses dominate the sites of
transition mires poorer in species at eastern and south-eastern edges of Aklais Mire.
Carex rostrata and Andromeda polifolia, Oxycoccus palustris and Sphagnum mosses
dominate the transition mire in the northern part of the Reserve in grid square No. 225.
Similar vegetation can be found in the solitary mire at the site No. 29 of the grid
square No. 222 where Carex pauciflora — a rare species in Latvia - is flourishing (also
found in the transition mire in the grid square No. 232). The vegetation of the other
solitary transition mire located at the site No. 28 of the grid square No. 222 is richer.
C. pauciflora is found in abundance as well as Eriophorum polystachion, Empetrum
nigrum and Scheuchzeria palustris. Phragmites australis can also be found. The transiton
mire at the western shore of Znotini Lake is also poor in species with Scheuchzeria
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palustris and Sphagnum mosses dominating the vegetation. Rhynchospora alba and
Drosera rotundifolia are found in depressions. Molinia caerulea and Calamagrostis
canescens dominate along the quagmire shoreline; Menyanthes trifoliata, Peucedanum
palustre, Thelypteris palustris and Calla palustris can be found here occasionally.

All mires of the Reserve correspond to one of three types of protected mire habitats
of the European Union (Figure 12, Appendix 1). Mire habitat ,7110* Active raised
bogs” is frequently found in the Reserve, its total area: 480.6 ha or 24% of the Reserve.
This habitat is in a very good condition and is affected by drainage only in some places.
The central part of the mire with microrelief depressions located between Girupe
Lake and Znotini Lake is particularly valuable. The large proportion of small pines
and the considerable presence of Calluna vulgaris in the vegetation characteristic of
many places is a natural feature of Aklais Mire most likely developed as a result of self-
drainage and is not to be associated with anthropogenic impact. A similar protected
habitat 7120 Degraded raised bogs still capable of natural regeneration” can be found
along the new artificial bed of the Girupe River, its total area is only 4.6 ha.

Dabigos augstajos purvés biezi sastopama
polijlapu andromeda Andromeda polifolia

Bog rosemary is very common in natural
raised bogs

Foto/Photo: Daiga Brakmane
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The protected habitat of the European Union and Latvia ,7140/2.7. Transition
mires and quaking bogs” is rarely found and takes up a small area of 502.4 ha or 25.1%
of the Reserve. This habitat is of special importance for maintenance of biological
diversity in mires, especially species-rich transition mires — invaluable habitats for
protected plant species, e.g. Hammarbya paludosa and Salix myrtilloides. Transition
mires and quaking bogs of the Reserve have remained in excellent condition and are
almost untouched. Transition mires are rare in Latvia and usually take up small areas
at the edges of bogs, in lake quagmires or depressions among hills.

The anthropogenic impact on the mire is insignificant and a few berry gatherers
usually visit open areas or areas overgrown with pine swamp forests in the second half
of summer and in autumn.

Forests of the Reserve take up an area of 1,458 ha. The largest part is wetland forests
(1,122.8 ha) dominated by swamp forests with a small area covered by wet forests.
Dry forests take up an area of 311.1 ha, moderately drained forests — an area of 34.5 ha
dominated by drained swamp forests over a small proportion of drained wet forests.

Projekt: laja purva pirmo reizi
konstatétal@izsargajama suga Fuksa
dzeguzpirkstite Dactylorhiza fuchsii

Rozu purva apdraud purva

Occurrence of Heath spottedmm\ Rozu Mire is
endangered due to drainage —

Common Spotted-orchid was found for the first
time in Aklais Mire during the implementation
of the project

Foto/Photo: Mdra Pakalne
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Four types of priority protected forest habitats of the European Union can be found in
the Reserve, total area: 1,079.4 ha or 53.9% of the Reserve. Two protected forest habitats
of Latvia can also be found, total area: 88.6 ha (Aunins, red. 2010, Cabinet of Ministers
Regulations No. 421, Figure 12, Appendix 1). The most widely distributed protected forest
habitat is ,91D0* Western taiga”, total area: 888.8 ha, which is found in all forest grids.

The most valuable part of protected forest habitats is 10 woodland key habitats
(450.1 ha) and six potential woodland key habitats (116.4 ha) that take up an area of
566.5 ha or 38.9% of the forested area of the Reserve (Ek et al. 1998).

The biological diversity of protected forest habitats of the European Union
and Latvia (incl. woodland key habitats and potential woodland key habitats) is
immense. The location of the forests facilitates preservation of biological diversity
in the Reserve — a large mire tract ensures stable hydrological conditions and an
even and balanced microclimate, it is a sparsely populated area which in the second
half of the 20th century served as a recreational and hunting territory of the Soviet
political elite. The significant diversity of natural forests gives evidence that the
Reserve is an almost unaffected area of preservation and concentration of the
natural forests that have been flourishing here.

There are 12 natural lakes and bog-pools the total area of which is 25.6 ha or 1.3% of
the Reserve. Znotini Lake is a glacial lake preserved as a relic of the Daudzeva Ancient
Lake (Zel¢s 1998b). Jugu Lake also is a glacial lake. Other lakes could be bog-pools of
mire origin; however, an exact estimation of the origin of the lakes requires a study of
lake deposits.

All lakes of the Reserve are little-affected or almost unaffected shallow dystrophic
lakes with good habitat conditions. Znotini Lake is the only dystrophic lake of
medium habitat quality because of small eutrophication impact due to a slight
lowering of the water level and moderate anthropogenic impact (fishing). Shores
of all lakes are low and swampy and are covered in pine swamp forests, bogs or
occasional species—poor transition mires. Bottoms of all lakes are covered by peat.
The peat layer of the Silenieki Bog-pool is thin, not exceeding 1 m because the lake
is located in a small sandy depression in the middle of a pine forest.

Three bryophyte genera and 29 vascular plant species were found in the shoreline
quagmires of natural lakes of the Reserve; four bryophyte species and seven vascular
plant species were found in the littoral zone of these lakes. The shoreline quagmire
richest in species is located on the western shore of Znotini Lake, dominated by
Molinia caerulea, accompanied by frequent Calamagrostis neglecta, Comarum
palustre, Agrostis stolonifera and Sphagnum spp. Shoreline quagmires of other lakes
are dominated by Sphagnum mosses. Warnstorfia exannullata is also occasionally
found in the quagmire of Girupe Lake. 3—-12 vacular plant species can be found along
with mosses. The species found most often are Carex limosa, Scheuchzeria palustris,
Andromeda polifolia and Eriophorum vaginatum, Oxycoccus palustris, Rhynchospora
alba and Empetrum nigrum. The most distributed macrophyte species is Sphagnum
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cuspidatum found in the littoral zone of all lakes. The second most frequently
distributed bryophyte species is Warnstorfia fluitans characteristic of bog lakes very
poor in nutrients, found in five little-affected or unaffected lakes.

All 12 lakes of the Reserve correspond to the protected habitat of the European
Union and Latvia ,3160/4.3. Natural Dystrophic Lakes and Ponds”. In all unaffected
and little-affected lakes this habitat is in an excellent condition, with the exception
of the anthropogenically impacted Znotini Lake which is moderately affected.

RARE AND PROTECTED LICHEN, BRYOPHYTE AND
VASCULAR PLANT SPECIES OF LATVIA AND EUROPE

29 rare and protected species were discovered at the Reserve during a survey in
2010 - one lichen, 14 bryophyte and 14 vascular plant species. All of them, with the
exception of Agrimonia pilosa and Dactylorhiza fuchsii, were found for the first time
at the Reserve. The most significant findings are Lobaria pulmonaria, all bryophyte
species, Carex paupercula, Hammarbya paludosa, Malaxis monophyllos, Poa remota
and Salix myrtilloides. Almost all rare and protected lichen, bryophyte and vascular
plant species of the Reserve correlate with the continuous presence of natural forests.

Rare or quite rare species of swamps and mires are Carex paupercula, Dactylorhiza
maculata, Hammarbya paludosa and Salix myrtilloides. All of them depend on the
continuous presence of natural mire or swamp forest habitats. Dactylorhiza incarnata,
a rather common species in Latvia, was also found in a transition mire although it

Makstaina spilve Eriophorum vaginatum ir viena
no pirmajam sugam, kas ieviesas purva péc ta
hidrologiska rezima atjaunosanas

Tussock cottongrass is one of the first species
to occupy the mire after restoration of its
hydrological regime

Foto/Photo: Mdra Pakalne
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is more commonly found in meadows. Malaxis monophyllos also is a rare species in
Latvia but it was found in transition mires, wet and moist forests and shrubberies.

Rare and protected lichen, bryophyte and vascular plant species are currently
not threatened in the Reserve. If natural development of the forests of the Reserve,
especially woodland key habitats and potential woodland key habitats as well as
the protected forest habitats of Latvia and the European Union, is allowed, it would
increase the proportion of old trees and stocks of dead wood which would in turn be
very beneficial to the stability and vitality of the populations of the habitat specialist
and indicator species.

P NATURE VALUES OF MELNAIS LAKE

MIRE NATURE RESERVE

Rata Sniedze-Kretalova, Vita Licite

Latvian Fund for Nature, e-mail: ruta.sniedze@!df.lv

CHARACTERIZATION OF THE TERRITORY

One of the largest mire areas in Latvia and a Natura 2000 site, Melnais Lake Mire
Nature Reserve, is located in the Tireli Plain of the Middle-Latvia Lowland. In 2004,
Melnais Lake Mire was established as a nature reserve (total area: 317 ha) to conserve
an untouched raised bog area with bog-pools and lakes, but for the most part to give
shelter to especially protected bird species for which the mire is the central settling
place. The Management Plan for this territory was developed in 2010 when mapping
of the area was carried out and description of vegetation was provided. Especially
protected habitats in the territory were determined using the methodology accepted
in 2010 (Aunins, red. 2010). All habitats listed in Natura 2000 database, with the
exception of ,7150 Depressions on Peat Substrates of the Rhynchosporion” were found
in the Reserve (Figure 13).

VEGETATION AND PROTECTED HABITATS

The recent forest inventory data (2010) shows that over half of the Reserve area, i.e.
58.6% or 198.9 ha, consists of forest habitats. 106.7 ha or 31% of the territory consists
of mires. Watercourses and lakes of which Melnais Lake is the largest take up the rest
of the area. Glades take up 0.2% and other special non-forested areas — 0.6% of the
territory.

No especially protected forest habitats of Latvia were established in the Reserve;
however, almost half of the forested area consists of especially protected habitats
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of the European Union. Two forest habitats of EU importance were found in the
Nature Reserve, i.e. ,91D0* Bog Woodlands” and ,9010* Western Taiga” (Appendix 1).
Although many open areas were inventoried as forests in the forest stand map, a large
part of them belong to an unforested area according to the EU habitat classification.

According to forest inventory data (2010), 106.7 ha or 31% of the Reserve territory
consists of mires but the total area of open mires exceeds that and takes up 211.5 ha.
Two types of mire dominate Melnais Lake Mire Nature Reserve — raised bogs and
transition mires. Vegetation similar to typical fens takes up approximately 10 ha. The
majority of mires are raised bogs — 207.8 ha or 60.9% of the Reserve; transition mires
take up 3.7 ha or 1%.

Raised bog landscape with hummock-hollow, hummock-bog-pool and ridge-
bog-pool microrelief dominates the Reserve. Melnais Lake is located in the middle of
the bog dome. Large areas of raised bogs were degraded leading to loss of micro-relief.

The hummock-hollow microrelief is the most common in the Reserve. Sphagnum
fuscum, S. magellanicum, Calluna vulgaris, Andromeda polyfolia and Oxycoccus palustris
dominate hummocks while Sphagnum rubellum, Rhychosphora alba and Eriophorum
vaginatum can be found in hollows.

The ridge—bog-pool microrelief consists of overgrown mire ridges with slowly
growing pines and bog-pools which develop in cracks of the peat layer. Bog-pools
are very often large enough to be considered bog lakes; they will be described
below.

Transition mires of the Reserve have developed as a result of drainage and can
be found in two places — in the western part of the territory opposite to the peat
extraction field and in the eastern part of Melnais Lake Mire. The vegetation of
transition mires is represented by Sphagnum cuspidatum, Eriophorum vaginatum,
Carex rostrata, C. limosa, C. canescens, Rhychosphora alba, Oxycoccus palustris,
Drosera rotundifolia, Andromeda polifolia, occasionally also by Scheuchzeria palustris
and Phragmites australis. Betula pubescens and Pinus sylvestris can be found in the
transition mire as well. Former mire islands have mineralized and settled peat on their
margins in the bog-pools.

An especially protected mire habitat of Latvia, ,2.7 Transition mires and quaking
bogs”, and three mire habitats protected in the European Union — ,7110* Active
raised bogs”, ,7120 Degraded raised bogs still capable of natural regeneration”, ,7140
Transition mires and quaking bogs” — can be found in Melnais Lake Mire Nature
Reserve (Figure 13).

Drainage of the territory has the most negative effect on the mire. Large parts of the
mire (84% of the perimeter) border with peat extraction fields 1-1.5 m lower than the
surface of the Reserve. It increases the overall drainage of the territory as the largest
amount of atmospheric precipitation streams away to drainage ditches. Besides,
increased drainage occurs in the middle of the mire area due to a dense system of
drainage ditches. As a result, an optimal environment for rapid tree development has
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developed, leading to an even greater loss of water due to transpiration. The territory
has become fragmented after overgrowth of plain areas, and the raised bog landscape
has changed.

The largest lake (6.1 ha) is Melnais Lake which lies in the middle of the territory.
The average size of lakes is 2.1 ha. All but the glacial Melnais Lake are bog-pools by
origin. Water in lakes is brown, no macrophytes were found. Most lakes have quacking
margins without mineral soil. Melnais Lake is connected with a drainage ditch; thus, it
has been extensively damaged by mire drainage carried out due to peat extraction. The
water level in Melnais Lake has significantly decreased which can be easily determined
by the high and dry peaty margin along the waterline.

HABITATS OF ANTHROPOGENIC ORIGIN

Peat extraction fields are located on the north-western side of Melnais Lake Mire;
they are 1-1.5 m lower than the untouched territory. Moist conditions have developed
here due to partly blocked drains and water run-off from the untouched territory.
Permanent water bodies with Eriophorum vaginatum dominating the vegetation have
developed on the western side of the Reserve.

Reeds have taken up an area of 10 ha. Vegetation is slowly reverting to natural
vegetation and is likely to develop into a fen in the future. The dominant Phragmites
australis as well as such species as Eriophorum vaginatum, Carex rostrata, C. nigra,
C. lasiocarpa, Rhychosphora alba, Calamagrostis canescens, Molinia caerulea,
Equisetum fluviatile, Galium uliginosum, Cardamine pratensis and Juncus effusus can
be found. In some places Sphagnum spp. and Oxycoccus palustris regenerate on peat
extraction fields.

Pools on peat extraction fields are usually not covered with vegetation and only
scarce Calluna vulgaris, Eriophorum vaginatum, E. polystachion, Empetrum nigrum,
Molinia caerulea, Betula pubescens and Salix aurita can be found.

RARE AND PROTECTED VASCULAR
PLANT SPECIES OF EUROPE

Two especially protected species, Lycopodium annotinum and L. clavatum, can be
found in the Reserve. Both species are listed in Annex V of the EC Habitats Directive.
Club mosses common in Latvia are found in many places of the Reserve. Both species
of club moss are found on drained peat soils in stands several square meters wide.
Both species usually spread in wide stands in damaged habitats like drained forests,
tracks and roadsides (Vainauska 2005). There are many habitats suitable for the
development of club mosses in the reserve, and no negative limiting factors were
observed.
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NATURE VALUES OF ROZU MIRE
NATURE RESERVE

Ruata Sniedze-Kretalova

Latvian Fund for Nature, e-mail: ruta.sniedze@Idf.lv

CHARACTERIZATION OF THE TERRITORY

Rozu Mire Nature Reserve takes up an area of 1,010.2 ha. The Reserve was
established in 1987 to maintain an untouched mire ecosystem and a unique
landscape for research and education purposes (Anon. 1988). The Reserve was
included in the Natura 2000 network to preserve especially protected bird species
and habitats. In 2010 the Management Plan for the territory was developed,
mapping of the territory was carried out and vegetation description was provided.

The mire is located in the Augszeme Upland in an area of forests and agricultural

Magelana sfagns Shagnum magellanicum augstajos
purvos parasti sastopams uz ciniem

Inraised bogs, Magellanic Bog-moss usualy occupies
hummocks

Foto/Photo: Mara Pakalne
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lands in Sélija Monticule. Untouched raised bog, transition mire, degraded raised bog
and swamp forests form the landscape of the Reserve.

The largest area of the Reserve is Pliksne Mire (1,428 ha). Each part of the Reserve
has a different name — Osanu Mire is located on the north-western part, Riestu Mire
lies in the southern part and Rozu Mire in the eastern part of the mire (Avotina 2005).

The most part of the peninsula nicknamed ,The End of the World” is located in
the Pliksne Mire; part of it lays outside the Reserve and, according to the database
of Biologically Valuable Grasslands (2007), it is covered with high-quality scarcely
wooded meadows, moist meadows, older and recent fallow lands; young lime forests
have developed on the slopes. The dominant habitat in Riestu Mire is a raised bog
with a hummock-bog-pool complex higher than the transition mire and quagmire
complex and degraded raised bog on the eastern side of the Reserve. The raised bog
and transition mire on the western side of the Reserve merges with a scarcely wooded
quagmire formed by Menyanthes trifoliata, Sphagnum spp. and Phragmites australis
which surrounds the brooks running east.

Despite the significant anthropogenic impact, almost the entire area of the
Reserve belongs to especially protected habitats of the European Union and Latvia.
In total nine habitats of EU importance (Aunins, red. 2010, Figure 14) and four
especially protected habitats of Latvia (Regulations of the Cabinet of Ministers
No. 45, Figure 14) are established in the Reserve. In order to prevent the impact
of mire drainage on raised bog habitats, in 2012 peat dams were built on drainage
ditches, eliminating water outflow and facilitating the regeneration of natural mire
vegetation.

VEGETATION AND PROTECTED HABITATS

Forests take up more than half (53%) of the especially protected area of the
Reserve. The largest forested area belongs to the habitat ,91D0* Bog woodland”, total
area: 338.9 ha or 33.5% of the Reserve (Figure 14). A small area (6.7 ha) belongs to the
forest habitat ,9010* Western taiga” (Appendix 1).

The second most common habitat in the Reserve is mire, which takes up 641.5 ha.
Two mire types are represented, i.e. ombrotrophic or raised bogs (572.9 ha) and
minerotrophic or transition mires (68.6 ha).

Raised bogs can be found throughout Pliksne Mire, which has apparently developed
from many separate mires. Microrelief of hummocks representing vegetation of
the Cl. Oxycocco-Sphagnetea is very typical to Pliksne Mire. Most of hummocks are
up to 30 cm high and usually composed of Shagnum magelanicum, S. fuscum and
Polytrichum juniperinum. Vascular plant species such as Calluna vulgaris, Oxycoccus
palustris, Eriophorum vaginatum, Empetrum nigrum and Rubus chamaemorus grow
on hummocks. Small Pinus sylvestris and Betula pubescens are also common to this
microrelief.
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The microrelief of hummocks—bog-pools is mainly found in Riestu Mire. Sphagnum
cuspidatum, Rhynchospora alba, Drosera rotundifolia and Oxycoccus palustris grow in
the bog-pools, with Carex limosa nearby. A micro-landscape of ridge—bog-pools has
developed in the central part of Riestu Mire. Small pines grow on the ridge while only
Sphagnum cuspidatum grows in the bog-pools. The central part of Riestu Mire has
been preserved in the most natural state, and open peat indicates that the micro-
landscape is still developing. This active area takes up 46 ha and represents the rare
habitat , 7150 Depressions on peat substrates of the Rhynchosporion”. The rest of area
belongs to ,7110* Active raised bogs” (Figure 14).

After mire drainage, a large area (144.6 ha) of the Reserve is overgrown with
young pines. Part of this area is forests and part — the EU protected habitat ,7120
Degraded raised bogs still capable of natural regeneration”. The vegetation of this
habitat is formed by a layer of dwarf shrubs composed of Calluna vulgaris, a herb layer
dominated by Oxycoccus palustris, Rubus chamaemorus and Eriophorum vaginatum
and a moss layer dominated by Sphagnum spp. and Bryidae. The peat has mineralized
near to drainage ditches. Pines mostly have sharp apexes and wide growth rings which
indicate drainage impact and rapid tree growth.

Transition mires take up a significant part (68.6 ha) of the Reserve. The largest
part of this habitat is located in the N and NW side of The End of the World. These
mires are very wet and they obtain water with dissolved nutrients from groundwater
and atmospheric precipitation. Since Riestu and Osanu Mire in the eastern side of the
Nature Reserve are relatively higher than Rozu Mire, the surface water run-off is very
significant. The channel established in the Riestu Mire is still in use. Frequent occurrence
of Phragmites australis in the transition mire indicates the presence of groundwater. The
dominant vascular plants in this habitat are Rhychosphora alba, Andromeda polifolia,
Carex limosa, Scheuchzeria palustris, Menyanthes trifoliata, Oxycoccus palustris and
Drosera rotundifolia. Transition mires correspond to the especially protected habitat of
the EU , 7140 Transition mires and quaking bogs".

Springs rich in mineral compounds can be found in the NW part of the Reserve,
their total area: 260 m This habitat is composed of wet soil patches with vegetation
or with small water run-off in some places; some springfens contain rich iron deposits.
Springfen vegetation is formed by Cirsium oleraceum, Thelypteris palustris, Filipendula
ulmaria, Lysimachia vulgaris and Sphagnum spp. and it corresponds to the especially
protected habitat of the EU ,,7160 Fennoscandian mineral-rich springs and springfens”.

The largest part of the mire is affected by drainage, which has caused overgrowth of
the open mire, habitat fragmentation and transformation of the landscape. Transpiration
from plants increases due to the expansion of pine and heather in degraded areas,
thereby increasing the loss of water. Development of the micro-landscape of the mire
is hindered or there is no development at all due to mire drainage. There is a possibility
that the habitat ,7150 Depressions on peat substrates of the Rhynchosporion” will
become extinct.
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PROTECTED AND RARE LICHEN AND
VASCULAR PLANT SPECIES OF LATVIA AND EUROPE

Four vascular plant species especially protected in Latvia (Dactylorhiza incarnata,
D. maculata, Euonymus verrucosa and Platanthera bifolia) and a lichen species
Arthonia byssacea were found in the Reserve (Regulations of the Cabinet of Ministers
No. 45), as well as the especially protected species Lycopodium annotinum listed in
Annex V of the EC Habitats Directive. All bog-moss species found in the Reserve
are listed in Annex V of the EC Habitats Directive. Rare species Huperzia selago and
Agrimonia pilosa (listed in Annex Il of the EC Habitats Directive) were found outside
the territory of the Reserve.

Several woodland key habitat (WKH) indicator species were also found in the
territory, i.e,, lichens Acrocordia gemmata and Graphis scripta, polypores Clavicorona
pyxidata, mosses Neckera pennata, N. complanata and Homalia trichomanoides and
the WKH special lichen species Arthonia byssacea.

Mire drainage was the main threat to raised bog habitat conservation in the
Reserve. A lot of water run-off occurs as a surface water fun-off and via drainage
ditches. To protect the nature values of the Rozu Mire Nature Reserve, dams were
built on drainage ditches during the EC LIFE project ,Raised bogs”.
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Latvijas purvu dzivnieki

Invertebrates, Mammals and
Birds in Latvian Mires



BEZMUGURKAULNIEKI

PURVA DABAS LIEGUMOS

Voldemars Spungis, Digna Pilate

Latvijas Universitates Biologijas fakultate, e-pasts: voldemars.spungis@Iu.lv

Daugavpils Universitates Sistematiskas biologijas institits, e-pasts: digna.pilate@biology.lv

Pétijums veikts Cetros purvos — Aizkraukles, Aklaja, Melna ezera un Rozu pur-
va, pétijuma meérkis ir raksturot purvu bezmugurkaulnieku daudzveidibu, konstatét
purva un tam pieguloso biotopu retas sugas, tas ietekméjosos faktorus un sagatavot
priekslikumus to aizsardzibai. Bezmugurkaulnieku izpétei izmantotas augsnes lama-
tas, entomologiskais tiklins un tieSie novérojumi.

Ar Barbera tipa lamatam cetros purvos kopuma ievakts ap 1300 vabolu, 2000 citu
kukainu un 2100 citu posmkaju. Kopuma vaboles veido apméram 24%, plévsparni —
37% un paréjie posmkaji — 39% no visiem ievaktajiem posmkajiem.

No vabolém dominé skrejvaboles (56%), issparni (35%), bet paréjas sugas veido lidz
9% no kopéja vabolu skaita. No skrejvabolém dominé Agonum ericeti — purva specialists
un ekologiski plastiska Pterostichus diligens, kura ari jauzskata par purvam raksturigu sugu.
Cita skrejvabole — Pterostichus rhaeticus — ir augsto purvu specialists, tacu sastopama ne-
liela skaita. Purva visbiezak sastopamas péc izméra sikas sugas, tas var biit saistits ar baribas
pieejamibu un pasléptuvju esamibu. Péc kermena izméra lielakas sugas vairak apdzivo pur-
va perifériju un degradétas purva dalas. Raksturigs piemérs ir Melna ezera purva vabolu sa-
biedriba. No issparniem izteikti dominé ekologiski plastiska suga Drusilla canaliculata, kas
veido pat lidz 69% no visiem issparniem. Ta jauzskata par augstajiem purviem raksturigu
sugu. Konstatétas divas purva specialistu sugas — Acidota crenata (tikai viens Tpatnis) un
lapgrauzis Lochmaea suturalis, tacu Sis sugas populacijas blivums ir zems.

Analizéjot vabolu sabiedribas pétitajos purvos, konstatéts, ka Aizkraukles purva
tipiska augsto purvu biotopa ir bitiski mazaka vabolu sugu daudzveidiba un popu-
lacijas blivums. Tas nav izskaidrojams, balstoties uz esosajiem novérojumiem. Vistica-
mak, noteicosie faktori ir vegetacijas un mikroreljefa raksturlielumi, jo antropogéna
ietekme (nosusinasanas pazimes) pétitajos parauglaukumos nav konstatéta.

No plévsparniem izteikti dominé skudras. Purviem raksturigas tris dominéjosas
skudru sugas: Lasius niger, Myrmica ruginodis un M. laevinodis. Tas veido 94% no plév-
sparnu ipatnu skaita. Visas minétas sugas ir ekologiski plastiskas. Purva specialista For-
mica gagatoides populacijas blivums ir zems. Suga konstatéta visos purvos, iznemot
Aizkraukles purvu, un Sie dati vélreiz apliecina Aizkraukles purva specifiskumu. Jauz-
sver retas sugas Harpagoxenus sublaevis atrasana, kura ir purvos tikpat reto Leptotho-
rax spp. ligzdu parazits. Tas ir otrais atradums Latvija, iepriekséjais bija Sudas—Zviedru
purva (Spungis 2001).

Salidzinajuma ar Latvija veiktajiem augsto purvu pétijumiem (Spungis 2008) pétitie
purvi reprezenté musu regionam tipiskus purvus. Iznémums ir Aizkraukles purvs, kura
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konstatétas augstajiem purviem raksturigas sugas, tacu to populacijas blivums ir zems.

Konstatéts ari, ka purva biotopu izmainisana — melioracija un kidras ieguve — pur-
vam raksturigo vabolu sugu sastavu ietekmé vaji. Pat melioracijas gravja tuvuma to
skaits bija liels, ieskaitot purva specialistu — skrejvaboli Agonum ericeti. Tas liecina, ka
faunai ietekmétajos purva biotopos ir iespéjams atjaunoties iepriekséja — netrauce-
ta stavokli. Izstradatajos purva karjeros ar atsegtu kiadru lamatas netika eksponétas,
tacu, visticamak, tadas vietas epigeiska fauna ir degradéta.

Ari citi konstatétie posmkaji parada, ka pétitie purvi ir tipiski un péc sugu sastava
lidzigi priezu mezu biotopiem. Aizkraukles un Rozu purva ir samazinats sugu skaits
un blivums. Butiski, ka zemesvézis Gryllotalpa gryllotalpa ir konstatéts tikai degradéta
purva. Pec iepriekséjiem pétijumiem, suga ir saistita ar purvu malas biotopiem un var
veidot bagatu populaciju degradétos purvos, pieméram, noraktaja Sedas purva.

Kopuma purvos ar entomologisko tiklinu ievakts ap 4500 kukainu un ap 600 zir-
neklu. Pétito purvu lakstaugu-sikkrimu stava dominé divsparni (apméram 44%) un
plévsparni (30% no visiem kukainiem), ievérojami mazak ir puscietsparnu (cikades,
blaktis) — ap 10% un vabolu - 7%. Citu kukainu taksonu sugu ir maz. Zirnek|u skaits
ir saméra lidzigs visos biotopos. Priezu purvajos, kas parasti atrodas purva malas vai
ap tdenstilpém un kur ir augstaki sikkrami (vaivarini), posmkaju sugu daudzveidiba
ir augstaka neka atklata purva. Tas izskaidrojams ar to, ka kukainiem un zirnekliem ir
lielakas iespéjas paslépties. Lidzigu ietekmi atstaj melioracija, kuras rezultata priezu
pieaugums ir lielaks un ari sikkramu stavs ir izteiktaks.

Salidzinajuma ar paréjiem purviem lapgrauzu skaits ir lielaks Akla ezera purva, dum-
brainu — Aizkraukles purva, migelu — Aizkraukles un Rozu purva, tradodinu — Melna ezera
un Rozu purva, tripsu — Aizkraukles un Aklaja purva. To noteic katra purva specifika.

Lapgrauzi ar dominéjosSo purva specialistu Lochmaea suturalis lielaka skaita kon-
statéti tipiska augstaja purva ar un bez lamam un purva malas. To acimredzot nosa-
ka baribas augu - virsu, karklu u. c. — pieejamiba. Putu cikades izvélas galvenokart
atklatus biotopus ar spilvém, tapéc tas biezak sastopamas atklatos purvos un lamu
kompleksos — raksturigos spilvju biotopos. Lapblusinas dod prieksroku atklatam tipis-
kam augstajam purvam, bet citos biotopos ir neliela skaita. Skudras izvélas sausakus
biotopus, t. i, priezu purvajus purva mala vai ari degradétas purva dalas.

Nav konstatéta zirnek|u skaita saistiba (korelacija) ar kadu no dominéjosajam ku-
kainu dzimtam, kuru parstavji sastopami augstajos purvos. Tas liecina, ka zirnekli par
upuriem izvélas nevis konkrétu taksonu ipatnus, bet gan tos, kuri nok|ast zirnek|u tiklos.

Nevar skaidri apgalvot, ka purvu melioracija lakstaugu-sikkrimu stava bezmugur-
kaulniekus ietekmétu negativi, tam nav pietiekami daudz pieradijumu.

Apsekotajos purvos konstatéts, ka purvi ir nozimigi tikai aizsargajamu sparu sugu
pastavésanai (2. pielikums). Sparu sugu daudzveidiba ir atkariga no tdenstilpju klat-
batnes konkrétaja purva, adenstilpju lieluma un, iespéjams, galvenokart no zivju klat-
esamibas lielakajas adenstilpés. Pieméram, Aklaja purva ir ezers ar asariem, lidakam
un citam zivim. Plésigas zivis atbilstosu upuru (citu zivju) neesamibas gadijuma var
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bariba izmantot bezmugurkaulniekus, pieméram, sparu un makstenu kapurus, vézvei-
digos, ka ari plésigo zivju mazulus. Zinams, ka zivis var samazinat vai pat pilniba izést
kadas sparu sugas kapurus purva tdenstilpé (Henrikson 1988, Pierce 1988).

Aizsargajamu purva biotopu periférija ir nozimiga sugu aizsardzibai. Purva malas
un purva salu malas biezi aug melnalk$nu un bérzu mezi. Atmirusi melnalksni un bérzi
ir raksturigs mikrobiotops tadiem saproksilofagiem ka, pieméram, aizsargajamais vito-
lu slaidkoksngrauzis Necydalis major un, iespéjams, ari dabisko mezu indikatorsugam,
pieméram, lielajam asmalim Peltis grossa u. c. Sis pienémums apsekotajos purvos ap-
stiprinajas. Aizsargajamo sugu sastavs biotopos, kurus tiesi neietekmé purva adeni, ir
atkarigs no biotopu tipa. Jo daudzveidigaki biotopi un jo lielaka to platiba, jo lielaka
varbutiba konstatét kadu retu vai aizsargajamu sugu.

GLIEMJU FAUNA AIZKRAUKLES PURVA SALAS
UN APKARTNES MEZOS

Aizkraukles purva salas un apkartnes mezos veikts ari malakofaunas pétijums un
konstatétas 45 gliemju sugas (3. pielikums). Tris no tam ir saldidens sugas: sikgliemenes
Sphaerium corneum un Sphaerium sp. un dikgliemezis Stagnicola sp. Saja teritorija kon-
statétas devinas ipasi aizsargajamas sugas: Bulgarica cana, Clausilia bidentata, C. cruciata,
C. dubia, C. pumila, Cochlodina orthostoma, Limax cinereoniger, Platyla polita un Rut-
henica filograna. Salidzinajuma ar malakofaunas pétijumu rezultatiem dabas liegumu
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,Stiklu purvi” un ,Klanu purvs” mezos (Pilate 2008a, 2008b) Aizkraukles purva mezos
konstatéto gliemju sugu skaits ir gandriz par pusi lielaks.

Aizkraukles purvs ar melnalksnu staignaju meziem ta mala ievérojams ar to, ka pir-
mo reizi tur konstatéta Latvijas faunai jauna suga — resnais pumpurgliemezis Vertigo
moulinsiana (Pilate 2004). Lidz 2004. gadam literatiras avotos par Latvijas gliemezu
faunu V. moulinsiana minéta ka Latvija iespéjama suga (Schlesch 1942, Rudzite 1999).
Latvija pagaidam zinamas tris resna pumpurgliemeza atradnes Tpasi aizsargajamas
dabas teritorijas: dabas liegumos ,Mezole”, ,Dzilnas dumbraji” un ,Gruzdovas mezi”
(Pilate 2007, Rudzite et al. 2010). Salidzinajuma ar paréjam tris Eiropas Savienibas Bio-
topu un sugu direktivas Il pielikuma ieklautajam Vertigo sugam V. moulinsiana Latvija

sastopama visretak (Pilate 2007, Rudzite et al. 2010).

Pateicibas

Digna Pilate izsaka pateicibu zoologam V. Pilatam un Daugavpils Universitates studentei S. Znotinai
par palidzibu materidla ievaksana un apstrade.

LATVIJAS PURVU ZIDITAJDZIVNIEKI

Valdis Pilats

Dabas aizsardzibas parvalde, e-pasts: valdis.pilats@daba.gov.lv

Pétijumu gaita apsekoti astoni dabas liegumi, kas izveidoti purvu aizsardzibai:
2005. gada — Cenas tirelis, Klanu purvs, Stiklu purvi un Vesetas palienes purvs, 2010. ga-
da - Aizkraukles purvi un mezi (ari 1995. gada), Aklais purvs, Melna ezera purvs un
Rozu purvs. Apsekotajos dabas liegumos kopuma konstatétas 30 ziditajdzivnieku su-
gas, un vél 17 Latvija salidzinoSi biezi sastopamas sugas uzskatamas par ticami vai
iespéjami sastopamam vismaz kada no Siem liegumiem (4. pielikums). Nevienai zidi-
tajdzivnieku sugai Latvija sinu purvi nav ne vienigais un pat ne galvenais pamat-
biotops. Visa pasaulé nav zinama neviena ziditajdzivnieku suga, kas pilniba batu at-
kariga no purviem (Minayeva et al. 2008).

Purvos dzivo vai regulari ieklist gan meziem, gan atklatiem, zalainiem biotopiem rak-
sturigas sugas, ka ari amfibiontas sugas un sugas, kas apdzivo dazadus biotopus. Ta ka
Latvija atrodas mezu zona, no $im ekologiski saméra plastiskajam sugam purvos visplasak
parstavetas ir tieSi mezu sugas. Teoreétiski ir iespéjama visu Latvija sastopamo sauszemes
ziditajdzivnieku sugu (61) vismaz islaiciga uzturésanas purvu biotopos. Acimredzot ir tikai
dazas sugas, kas izvairas no purvu biotopiem, pieméram, ezi, kurmis, susuri (Taurins 1982).

Dazas no Latvija visbiezak sastopamajam siko ziditaju sugam ir meza cirslis Sorex
araneus un mazais cirslis S. minutus. Abas sugas konstatétas ari dazados purvu biotopos,
t. sk. purvu atklatajas dalas (tur gan daudz retak neka mezainajas purvu dalas). Vél viena
siko ziditaju suga, kas apdzivo dazadus, galvenokart skrajus meza biotopus, ir meza
sicista Sicista betulina. Latvija ta atrasta zalainas Engures ezera salas un Sudas purva
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sanu purva atklataja dala (Taurin$ 1982). Lietuva suga atrasta ari zalaina purvu biotopa
(Juskaitis 2004).

Dzeltenkakla pele Apodemus flavicollis — otra parastaka meza pelveidigo grauzéju
suga, kas biezi sastopama ari atklatos biotopos, — purvainos biotopos atrodama re-
lativi retak. Tas saistits ar to, ka skuju koku mezos $i pele sastopama loti reti (Taurins
1982). Aizkraukles purva ta konstatéta gan slapjajos lapu koku (bérzu un melnalkinu)
mezos robezjosla starp atklato purva dalu un pieguloSajiem meziem, gan platlapju
meza, kas aug uz purva salas.

Gan zalainus meza biotopus, gan mitras un parpurvotas plavas un kramajus ap-
dzivo tumsa strupaste Microtus agrestis. lespéjams, ta Latvija, t. sk. purvainos bioto-
pos, izplatita nevienmeérigi. Ta ir relativi biezi sastopama suga Kamanu dabas rezervata
purva biotopos (Maciulis 2002), ka ari Bazu purva (Brauna, nepubl. materiali), bet nav
konstatéta citviet Latvija (purvu izpétes projektu ietvaros).

Vairakas siksparnu sugas lido baroties virs adeniem, t. sk. purvu ezeriem. Tie paras-
ti nodrosina bagatigu kukainu faunu — baribas objektus, kas pievilina siksparnus, gal-
venokart ziemelu siksparni Eptesicus nilssoni, Natiza siksparni Pipistrellus nathusii un
adenu naktssiksparni Myotis daubentonii. Tomér pie purva lamam siksparni nav kon-
statéti. No purva atklatas dalas siksparni izvairas lidzigi ka no atklatam lauksaimnie-
cibas zemém. Latvija biezak sastopamas meziem raksturigas siksparnu sugas (ziemelu
siksparnis, briinais garausainis Plecotus auritus, risganais vakarsiksparnis Nyctalus noc-
tula) apdzivo vai vismaz epizodiski apmeklé purvainos mezus un uz purvu salam au-
gosos mezus. Vecajas mezaudzeés, kur daudz dobumaino koku, siksparniem pieejamas
piemeérotas dienas sléptuves — dobumi un spraugas koku stumbros un zem mizas. Ta
ka vairums Latvija sastopamo siksparnu sugu veic sezonalas migracijas, to klatbutne
purvos var bt ari tikai sezonala, t. i, tikai migraciju laika.

Tipiska mezu suga, kurai otra nozimigaka dzivotne ir atklatie purvi, ir baltais za-
kis Lepus timidus. Ta ir viena no ziditajdzivnieku sugam, kas sava areala zieme|u dala
apdzivo tundras apgabalu, bet areala dienvidu dala bez meziem apdzivo ari tundrai
lidzigo biotopu — augsto purvu. Pieméram, Lietuva tas tiek uzskatits par retu sugu un
tipisku augsto purvu iemitnieku (Svazas et al. 1999).

Latvijas meziem visraksturigaka siko ziditaju suga — meza strupaste Myodes glareo-
lus — sastopama ari dazados purvu biotopos. Aizkraukles purva ta ir dominéjosa siko
ziditaju suga mezainajos purva biotopos. Ta sastopama ari purva atklataja dala, bet
galvenokart mezu tuvuma.

Siko grauzéju nelielais blivums purvu biotopos, t. i, galveno baribas objektu tri-
kums, ir iemesls mazo un vidéji lielo pléséju retajai klatbutnei atklatajos purvu bioto-
pos; ka relativi biezak sastopama suga minéta vienigi jenotsuns Nyctereutes procyno-
ides (Nikolayev 2006), kas ir tipiska visédaja suga. Zebiekstes Mustela nivalis, sermula
M. erminea, seska M. putorius, meza caunas Martes martes un lapsas Vulpes vulpes
izplatiba galvenokart saistita ar mezainajam purvmalam.
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Purvi ka nozimigs barosanas biotops ogu laika kalpo laciem Ursus arctos (Hallanaro &
Pylvandinen 2002, Nikolayev 2006) un acimredzot ari citiem pléséjiem, it ipasi lapsam,
jenotsuniem un meza caunam, kuru baribas klasta ogas ienem nozimigu vietu. Piemé-
ram, rudeni ogu laika lacis novérots Aklaja purva (Golovackis, pers. zi.) un Ollas purva
(Aunina, pers. zin). Laciem un citiem lielajiem pléséjiem purvi kalpo ari ka patve-
ruma vietas no cilvéku radita traucéjuma - galvenokart medibam un mezizstrades
(Nikolayev 2006).

Daudzos purvos regulari uzturas vilki Canis lupus un reizém ieklist ari lasi Lynx lynx.
Mednieki ievérojusi, ka vilki galvenokart medi purviem piegulosajos mezos, bet purvs
tiem kalpo ka atputas vieta. Tikai ogu laika, kad purvu apmeklé daudz ogotaju, vilki
purvus parasti pamet. Raksturigi, ka 1Gsi, un it ipasi vilki, biezi uzturas purvu malas, ka
ari izmanto griti pieejamas mineralaugsnes salinas purvos atpatai un vairosanas mi-
dzenu ierikosanai. Lusis ir tipisks borealo mezu iemitnieks, kas apdzivo lielakus mezu
masivus. Savukart vilks ir ekologiski plastiskaka suga, kas spéj izdzivot pat intensivas
lauksaimniecibas apstaklos un kas biezak novérota ari purvu biotopos.

Purvos parasti sastopamas Cetras parnadzu sugas. Visbiezak tajos uzturas alni Alces
alces, kas tur barojas ar tadiem purvu lakstaugiem ka trejlapu puplaksis Menyanthes trifo-
liata, purva varnkaja Comarum palustre, purva kazroze Epilobium palustre, spilves Eriopho-
rum spp., grisli Carex spp., kosas Equisetum spp. un parasta vigrieze Filipendula ulmaria, ka
ari dazadu sugu karkliem Salix spp. Raksturigi, ka alni vasara galvenokart uzturas zemajos
purvos, bet ziema — augstajos (Nikolayev 2006). Paréjas parnadzu sugas no mitraju bioto-
piem prieksroku dod mezainajiem purviem. Stirnas Capreolus capreolus galvenokart uztu-
ras purvainajos priezu mezos ar skraju zemsedzi, kur ir vieglak izkasit gulvietas.

Vasaryj, it ipasi karstajas dienas, par mezactiku Sus scrofa iecienitu uzturésanas vie-
tu klast dumbraju josla, kas izveidojusies starp purvu un apkartéjiem meziem, t. sk.
aptver purva mineralaugsnes salas. Tas ir novérots, pieméram, Aizkraukles purva, ka
ari Girutis$ku purvu kompleksa Lietuva (Svazas et al. 1999). Tur meZaciikas ieriko dublu
vannas, tadéjadi pasargajoties no karstuma un ektoparazitiem.

Staltbrieziem Cervus elaphus purvi galvenokart kalpo ka parvietosanas koridori un
islaicigas sleptuves.

Lidz ar lauksaimniecibas attistibu Latvijas teritorija ieviesusas ari vairakas ziditaj-
dzivnieku sugas: pelékais zakis Lepus europaeaus, lauku strupaste Microtus arvalis,
svitraina klaidonpele Apodemus agrarius un pundurpele Micromys minutus (Taurins
1982). Pirmas tris no tam apdzivo ari purvainos biotopus, turklat svitraina pele Aiz-
kraukles purva ka dominéjosa suga bijusi gan purva atklataja dala, gan melnalkdnu
dumbraja, kas ietver Laznu salu. Savukart dabas lieguma ,Melna ezera purvs” svitraina
pele atrasta purvaina priezu meza ar izteiktu sikkrimu (vaivarinu un zilenu) stavu.
Aizkraukles purva zalainie biotopi acimredzot ir pastaviga uzturé$anas vieta lauku
strupastém. lespéjams, tie ir viens no dabisko biotopu veidiem, ko §i suga apdzivoja
Latvija, pirms cilvéks izveidoja agrocenozes.
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Ja purvos ir dabiskas Gdensteces un ezeri vai ja tajos ir melioracijas gravji, purvos
ieviesas ari ar ideniem ciesi saistitas ziditaju sugas: tdenscirslis Neomys fodiens, bebrs
Castor fiber, drs Lutra lutra un Amerikas tdele Mustela vison.

Melioracijas gravji ir galvenais prieksnoteikums bebru klatbitnei vairuma purvu.
Bebri uzskatami par purviem neraksturigu sugu, to klatbatni veicinajusi cilvéku saim-
nieciska darbiba — purvu nosusinasana. Neietekmétos purvu biotopos bebriem pa-
rasti nav resursu ne baribai, ne sléptuvju, t. sk. midzenu, ierikosanai. Izrokot gravjus
purvos, to krastos sak augt bebriem vajadziga kriimaju un lapukoku vegetacija, kadras
uzbérumi gravju krastos ir piemérota vieta alu raksanai. Savukart gravji ka lineari ai-
navas elementi atvieglo bebriem parvietosanos pa teritoriju. Zemes melioracija tiek
uzskatita par vienu no galvenajiem antropogénajiem faktoriem, kas veicinajis bebru
populacijas straujo pieaugumu Latvija (Balodis 1990).

No dabas aizsardzibas viedokla bebru klatbatne lieguma teritorija lielakoties uz-
skatama par pozitivu: bebru darbiba radijusi jaunu dzives telpu koksné dzivojosajam,
tai skaita retajam, bezmugurkaulnieku sugam, un, aizdambéjot melioracijas gravjus,
tie mazina dens noteci no purva. Bez tam iznikuso mezaudzu vieta parasti izveidojas
ar krimiem aizaugusi zalaini biotopi, kuros var ieviesties atklatam vietam raksturigas
augu un dzivnieku sugas.

Atseviskas vietas ka bebru darbibas negativs aspekts minama tdens limena paaug-
stinasana ezeros. Ta rezultata izzudusas retas augu sugas — Dortmana lobélija Lobelia
dortmanna Velnezera un Seklenes ezera (DL ,Stiklu purvi”) un Lézela lipare Liparis
loeselii pie Paricu ezera (Gaujas NP).

Acimredzot, pateicoties bebru darbibai, daudzos purvos, kur nav dabisku tdenste-
Cu, vismaz sezonali sastopami adri. Tie apdzivo visu veidu adenstilpes un tos piekras-
tes biotopus, kur atrodama bariba un drosas sléptuves atputai un midzenu ierikosa-
nai. Tas galvenokart ir densteces ar kokiem un kriimiem noaugusiem krastiem. Viena
pieaugusa Gdra dzives iecirknis ietver Sauru (maksimali [idz 100 m no krasta) piekras-
tes joslu, kas var stiepties gar Gdensteci vairaku (lidz pat 20-30) kilometru garuma.
Retak adri apdzivo atklatas nosusinasanas sistémas jeb gravjus, ka ari ezerus. Pie tam
adri labprat apmetas tajos gravju posmos, kurus apdzivo bebri, ierikojot aizsprostus.
Sala laika adens biotopi, kam izveidojas pastaviga ledus karta (galvenokart netekosi
un léni tekosi tdeni), klast ddriem nepieméroti un adri parcelo uz lielakam un strau-
jakam adenstecém (Ozolins 1999).

Tai pasa laika bebru darbiba, iespéjams, veicinajusi Amerikas tdeles Mustela vison
ievieSanos. Ta ir introducéta suga Latvijas teritorija un uzskatama par nevélamu fau-
nas elementu. Tas izplatiSanas ir bijis viens no Eiropas tdeles Mustela lutreola izzusa-
nas iemesliem.
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3.3. IPASI AIZSARGAJAMO PUTNU FAUNA

DABAS LIEGUMOS

Aivars Petrins, Edmunds Racinskis
Latvijas Universitates Zoologijas muzejs, e-pasts: aivars.petrins@lu.lv

Latvijas Dabas fonds, e-pasts: edmunds@ldf.lv

2010. gada veikta Cetru purva liegumu ornitologiska izpéte, atziméjot ari zinamos
agrakos apsekojumus, apskatitas autoriem pieejamas zinas par ipasi aizsargajamo put-
nu sugu faunu katra teritorija un atseviski pa sugam. Dabas liegumos ,Melna ezera
purvs”, ,Rozu purvs”, ,Aklais purvs” un ,Aizkraukles purvs un mezi” masdienas konsta-
tétas pavisam 33 ipasi aizsargajamas putnu sugas, kas ieklautas Eiropas Savienibas
Putnu direktivas 1. pielikuma. Kopéjais aizsargajamo sugu skaits katra teritorija atse-
viski ir [idzigs (attiecigi 18, 15, 22 sugas un 21 suga). Visas Cetras teritorijas sastaptas
sugas ir rubenis Tetrao tetrix (kopéjais skaita vértéjums 10-32 43), mednis Tetrao uro-
gallus (5-17 33), zivjérglis Pandion haliaetus (3-8 pari), dzérve Grus grus (23-39 pari)
un melna dzilna Dryocopus martius (7-14 pari). Citas aizsargajamas meza un purva
putnu sugas, kas atzimétas trijos no Cetriem liegumiem, ir mezirbe Bonasa bonasia
(26-48 pari), melnais starkis Ciconia nigra (0-3 pari), niedru lija Circus aeruginosus
(0—4 pari), dzeltenais tartins Pluvialis apricaria (11-16 pari), purva tilbite Tringa gla-
reola (15-23 pari), vakarlépis Caprimulgus europaeus (16—53 pari), baltmuguras dze-
nis Dendrocopos leucotos (4—11 pari), trispirkstu dzenis Picoides tridactylus (6-12 pari),
sila cirulis Lullula arborea (1-9 pari) un mazais muskeérajs Ficedula parva (31-62 pari).

Dabas lieguma ,Melna ezera purvs” vai tiesa ta tuvuma konstatétas 18 putnu su-
gas, kas ieklautas ES Putnu direktivas 1. pielikuma (5. pielikums). Lielaka dala $o sugu
ir neregulari ligzdotaji ar niecigam populacijam vai sastopami caurcelosanas laika,
tomeér kopéja ipasi aizsargajamo putnu sugu daudzveidiba tik maza un maz pétita
teritorija ir salidzinosi augsts raditajs. Teritorija nozimigaka pastavigi ligzdojoso sugu
grupa ir purva putni.

Purva tilbites populacijas lielums dabas lieguma ,Melna ezera purvs” 2002. gada
noveértéts ka 7-10 ligzdojosi pari. Atkartota apsekosana 2010. gada liecina par lidzigu
purva tilbisu skaitu (4-8 pari). Dala no vietéjas purva tilbisu populacijas, iespéjams,
ligzdo arpus dabas lieguma — blakus esosajos vél nenorakta purva biotopos.

levérojama skaita lieguma ligzdo ari dzérves. 2010. gada atrastas tris ligzdas ar
olam, un vél dazas vietas novéroti ligzdojosi pari (kopéjais paru skaita vértéjums: 5-8).
Augstais ligzdojosas populacijas blivums 3ai sugai, lidzigi ka purva tilbitei, var bat
skaidrojams ar to, ka uz apkartéjo degradéto kidras izstrades lauku fona liegumam
ir piemérota biotopa salas efekts. Attalums starp divam tuvakajam dzérvju ligzdam
2010. gada bija tikai 90 m. Novéroti ari neligzdotaji.

Lieguma daléji ietilpstosos bijusajos kadras ieguves laukos, kas ir appladusi un
aizaug, veidojas vairaku retu vai ipasi aizsargajamu udensputnu sugu ligzdosanai
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pieméroti apstakli. Lai gan $is ir dabiskiem purviem lielakoties neraksturigas sugas un
kopéjais paru skaits katrai sugai ir mazs, to klatbatne palielina sugu daudzveidibu lie-
guma. Ar aizaugosam udenstilpém Melna ezera purva saistitas tadas sugas ka lielais
dumpis Botaurus stellaris, ziemelu gulbis Cygnus cygnus, niedru lija, ormanitis Porzana
porzana, mazais ormanitis Porzana parva, ka ari dzérve.

Par spiti mazajai platibai un degradacijas pakapei, Melna ezera purvs (ieskaitot vel
nenoraktas platibas arpus dabas lieguma robezam) ir nozimiga teritorija purvos ligzdo-
josajiem putniem, Tpasi dzérvei un purva tilbitei. Teritorijas aizsardzibas vértiba, iespé-
jams, jaskata konteksta ar aptuveni 3 km netalu esoSo Cenas tirela dabas liegumu, kas
veido plasaka un citur arpus abiem dabas liegumiem stipri degradéta purvu kompleksa
kodolu. Melna ezera purva nenorakta dala ir Cenas purvam tuvaka salidzinodi dabiska
purva dzivotnu sala, un starp $im vietam iespéjama savstarpéji papildinosa putnu po-
pulaciju apmaina.

Dabas lieguma ,Rozu purvs” vai tiesa ta tuvuma konstatétas 15 putnu sugas, kas
ieklautas ES Putnu direktivas 1. pielikuma (5. pielikums). Ta ka domingjosais bio-
topa veids visa Natura 2000 teritorija ,Rozu purvs” ir augstais purvs, tad teritorijai
nozimigaka sugu grupa ir purva putni, ko Rozu purva parstav rubenis, dzérve, dzelte-
nais tartin$ un purva tilbite.

Dabas liegums ,Rozu purvs” (ar 1-3 pariem) un blakus esosais ,Gargrodes purvs”
(2 pari) kopa veido zivjérg|u ligzdosanas koncentraciju, kam ir vismaz valsts limena
aizsardzibas nozime. Péc kopéja paru skaita abi liegumi ir salidzinami ar citam zivj-
érglu ligzdosanas koncentracijas vietam Latvija, kas atzitas par starptautiski nozimi-
gam (Racinskis 2004), pieméram, Kemeru nacionalo parku (3-5 pari) un Satinu zivju
dikiem (4-5 pari).

Lai gan dabas liegums ,Rozu purvs” ir izveidots primari purva putnu aizsardzibai un
meza biotopu ipatsvars teritorija ir neliels, Sis vietas nozimi vairaku meza putnu sugu
saglabasanai vismaz vietéja méroga nedrikst novértét par zemu. Dabiski un netraucéti
mezi dabas lieguma nomalés dod butisku patvérumu, barosanas un ligzdosanas resursus
vismaz astonam Eiropas Savienibas nozimes ipasi aizsargajamam putnu sugam, tostarp
melnajam starkim, mednim, mezirbei, melnajai dzilnai un mazajam muskérajam.

Dabas lieguma ,Aklais purvs” konstatétas 22 putnu sugas, kas ieklautas ES Putnu
direktivas 1. pielikuma (5. pielikums). Ta ka domingjosie biotopu veidi visa Natura
2000 teritorija ,Aklais purvs” ir purvi un mezi, tad teritorijai nozimigakas ir tajos
mitosas putnu sugas. Purva dala raksturigakas sugas ir rubenis, dzérve, dzeltenais
tartins, bet meza dala — mednis, mezirbe, bikSainais apogs Aegolius funereus, ural-
puce Strix uralensis, melna dzilna un trispirkstu dzenis. Vairakas sugas, pieméram,
zivjérglis un juaras erglis Haliaeetus albicilla, izmanto ne tikai dabas lieguma terito-
riju, bet barojas ari blakus platibas. ST ir vieniga no ¢etram purvu LIFE projekta teri-
torijam 2010. gada, kura nav konstatéta purva tilbite. Viens no varbutéjiem iemes-
liem — purva biotopi Seit ir sugai nepieméroti, jo trikst lamu un ezerinu ar klajiem
krastiem.
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Aklais purvs ir atzits par Natura 2000 kritérijiem atbilstosu, tatad valsts un
starptautiska méroga nozimigu biksaina apoga un juras érgla ligzdosanas vietu. Biksai-
nais apogs ligzdosanai izmanto melno dzilnu kaltus dobumus, tapéc ir saistits ar veciem
meziem un lielu izméru dobumainiem kokiem. Lieguma ir labi parstavétas Sai sugai rak-
sturigas dzivotnes — priezu mezi kopa ar dabiskiem un maz skartiem purvu biotopiem.
Teritorijas sakotnéja aizsardzibas nozime ligzdojoso zivjérglu koncentracijai dabas liegu-
ma musdienas var but sarukusi lidz ar apdzivoto ligzdu skaita samazinasanos.

Dabas lieguma ,Aizkraukles purvs un mezi” vai tiesa ta tuvuma konstatéta 21 put-
nu suga, kas ieklauta ES Putnu direktivas 1. pielikuma (5. pielikums). Atbilstosi domi-
néjosajiem biotopu veidiem dabas lieguma teritorija (augstais purvs un daudzveidigas
mezaudzes ar ievérojamam slapjo mezu platibam) ar nozimigam populacijam lidzvértigi
parstavétas divas ipasi aizsargajamo putnu sugu grupas — purva putni un meza putni.

Skaitliski nozimigakas Aizkraukles purva un mezos ligzdojosas putnu sugas, kuram
§1 teritorija ir vismaz valsts nozimes ligzdoSanas vieta, ir dzérve, dzeltenais tartins, pur-
va tilbite, mezirbe, uralpuce, vidéjais dzenis Dendrocopos medius, baltmuguras dzenis,

trispirkstu dzenis un mazais muskérajs.

Pateicibas

levérojamu ieguldijumu raksta apskatito dabas liegumu putnu faunas izpéte, piedaloties lauka
darbos 2010. gada, devusi D. Drazdovskis un J. Reihmanis. Vértigas papildu zinas sniegusi A. Kalvdns
un J. Lipsbergs.

Viena no raksturigakajam purva putnu sugam —
rubenis Tetrao tetrix

Black Grouse is one of the most typical raised
bog bird species

Foto/Photo: Aivars Petrins
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INVERTEBRATES

Voldemars Spungis, Digna Pilate

University of Latvia, Faculty of Biology, e-mail: voldemars.spungis@Iu.lv
University of Daugavpils, Institute of Systematic Biology, e-mail: digna.pilate@biology.lv

Research was performed in four mires — Aizkraukle Mire, Aklais Mire, Melnais Lake
Mire and Rozu Mire, and the goal of this research was to characterise the diversity of
invertebrates, to determine rare and protected species in these mires and surrounding
habitats, to determine the factors affecting them, and to draw up recommendations
for conservation. Pitfall traps, entomological sweep net and direct observations were
used to study invertebrates.

In total, approx. 1,300 beetles, 2,000 other insects and 2,100 other arthropods
were collected in pitfall traps. Beetles constituted 24%, hymenopterans 37% and
arthropods — 39% of all collected specimens.

The majority of beetles were ground beetles (56%), followed by row beetles (35%);
the rest of taxa constituted 9% of the total number of beetles. Bog specialist species
Agonum ericeti and ubiquitous species Pterostichus diligens dominated, the latter also
being common in mires. Pterostichus rhaeticus is a bog specialist species, but it was
found in smaller numbers. Small ground beetles were more common in bogs, probably
because of limited food resources and shelter. Larger beetles mainly inhabited bog
periphery and degraded areas. Beetle community in Melnais Lake Mire is a typical
example of that. Drusilla canaliculata is a ubiquitous species and dominated (69%)
among row beetles. The species is characteristic of mires. Bog specialist species Acidota
crenata was found once. Leaf beetle Lochmaea suturalis also is a bog specialist species,
but its population density was low.

Analysis of data on beetle communities showed that diversity of beetles and
population density in typical bog habitats in Aizkraukle Mire was significantly lower
than in others. That cannot be properly explained based on current observations.
Most probably, vegetation and micro-habitat properties are the determinant factors
as the sample plots were free of anthropogenic impact — namely melioration.

Ants dominated among hymenopterans. Lasius niger, Myrmica ruginodis and
M. laevinodis are characteristic of mires and constituted 94% of the specimens. These
species are ubiquitous. Formica gagatoides is a bog specialist species, but its population
density was low. The species was found in three of four mires, except Aizkraukle Mire.
Record of Harpagoxenus sublaevis should be emphasised because this species is a nest
parasite of another rare species in mires, Leptothorax spp. This is the second record of
Harpagoxenus sublaevis; previously it has been found in Suda-Zviedru Mire (Spungis
2001). These data prove that Aizkraukle Mire stands out among the others. Compared
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to previous studies (Spungis 2008), we can argue that the studied mires are typical of
our region. Aizkraukle Mire is an exception — species characteristic of mires can be
found here, but in low density.

It was also discovered that melioration and old peat extraction sites have little
effect on the composition of species. Even near the melioration ditch the number
of beetles was high, including bog specialist species ground beetle Agonum ericeti. It
proves that the invertebrate fauna may recover close to natural conditions rather fast.
Pitfall traps were not exposed in excavated bogs with open peat, but epigeic fauna
most probably is degraded there.

Other invertebrates also indicated that the studied mires are typical of our region
and similar to Scotch pine habitats. However, a number of species’ population densities
were lowed in Aizkraukle Mire and Rozu Mire. Mole cricket Gryllotalpa gryllotalpa
was found only in degraded bog areas. Previous research has shown that this species
can be linked with bog margins and may establish rich populations in degraded bogs,
for instance, in the excavated Seda Mire.
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Foto/Photo: Voldemars Spungis
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In total, approx. 4,500 insects and 600 spiders were collected in mires using the
entomological sweep net. Dipterous insects (44%) and hymenopterans (30% of all
insects) dominated the herbaceous shrub layer. Hemipterans (leaf hoppers, true bugs)
constituted only 10% and beetles — only 7% of all insects. The numbers of other
taxa were low. The number of spiders was similar in all habitats. The numbers and
diversity of arthropods were higher in pine bogs situated in the periphery of mires
or near water bodies and on sites with higher shrubs (Marsh Labrador tea). That
can be explained by the presence of more hiding places for insects and spiders.
Melioration of mires facilitates the growth of trees and shrubs and thus affects
arthropods favourably.

Compared to other mires, there were more leaf beetles in Aklais Mire, more marsh
beetles in Aizkraukle Mire, more biting midges in Aizkraukle Mire and Rozu Mire,
more dark-winged fungus gnats in Melnais Lake Mire and Rozu Mire, and more thrips
in Aizkraukle and Aklais Mire. Peculiarities of each particular mire are the explanation
for that.

Leaf beetles with dominating bog specialist species Lochmaea suturalis were found
in larger numbers in typical raised bogs and some peripheral habitats. Availability
of food plants — heathers, willows etc. — is the reason for that. Froghoppers choose
habitats with tussock cottongrass; therefore, they were more common in open bogs
and along water bodies — the characteristic habitats. Jumping plant lice prefer a typical
open bog, they can rarely be observed in other habitats. Ants choose dryer habitats,
for instance pine bogs in periphery or degraded bog areas.

No significant correlation between spiders and dominating insect groups in the
mires was found. That indicates that spiders do not choose specific prey, they consume
any available insect captured in the nets.

No definite proof has been found that melioration negatively affects invertebrates
of the herbaceous shrub layer.

It was determined that the studied mires are important for conservation of
protected species of dragonflies (Appendix 2). The diversity of dragonflies depends
on the presence and size of water bodies, and, probably, the presence of fish in the
largest water bodies. For example, perch and pike can be found in a lake in Aklais Mire.
In case of absence of other fish species, predatory fish may feed on invertebrates, for
example, larvae of dragonflies and caddisflies, crustaceans and smaller predatory fish.
Predatory fish may significantly reduce and completely destroy dragonfly populations
(Henrikson 1988, Pierce 1988).

Periphery of protected mire habitats is important for conservation of some
species. Black alder and birch forests often grow on bog margins and serve as
habitats for saproxylophagous insects, for example, longhorn beetle Necydalis
major and, probably also serve as indicators of natural forests, for example, bark-
gnawing beetle Peltis grossa and others. This assumption was proved in the studied
mires. Composition of protected species in habitats that do not depend on the
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presence of water bodies depends on the type of the habitat. The more diverse the
habitats are and the larger they are, the more significant the probability to find rare
or protected species is.

Research of malacofauna showed that in total 45 mollusc species live in the forests growing
on mineral soil islands of Aizkraukle Mire and its surrounding areas (Appendix 3). Three of
them are freshwater species: bivalve molluscs Sphaerium corneum and Sphaerium sp.
and the pond snail Stagnicola sp. Nine protected species — Bulgarica cana, Clausilia
bidentata, C. cruciata, C. dubia, C. pumila, Cochlodina orthostoma, Limax cinereoniger,
Platyla polita and Ruthenica filograna were found in the area. Forests of the Aizkraukle
Mire and Forests Nature Reserve contain almost twice as many species as forests of
other reserves, e.g. Stikli Mire and Klani Mire (Pilate 2008a, b).

Aizkraukle Mire with its black alder swamp is noteworthy because a new species of
Latvia’s mollusc fauna — Desmoulins' whorl snail Vertigo moulinsiana — was found there
for the first time in 2004 (Pilate 2004). Up to that moment, V. moulinsiana was described
as a possible species of Latvia’s snail fauna (Schlesch 1942, Rudzite 1999). Up to now,
Desmoulins' whorl snail has been found in only four nature reserves in Latvia — Mezole,
Dzilna Swamp Forests, Gruzdova Forests and Aizkraukle Mire and Forests. Compared
to other three Vertigo species listed under Annex Il of the EU Habitats Directive,

V. moulinsiana is the rarest (Pilate 2007, Rudzite et al. 2010).
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MAMMALS
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During the study, eight nature reserves created to protect mires were surveyed:
in 2005 — Cena Mire, Klanu Mire, Stiklu Mire and Veseta Floodplain Mire, in 2010 —
Aizkraukle Mire and Forests (also in 1995), Aklais Mire, Melnais Lake Mire and Rozu
Mire. Altogether 30 species of mammals were recorded in the surveyed eight reserves.
Another 17 rather commonly distributed species in Latvia were assumed to be present
or probable in at least one of these reserves (Appendix 4). However, raised bogs are
neither the only nor the main habitat for any of the named species. There are no
mammal species known in the world that would be entirely dependent on peatlands
(Minayeva et al. 2008).

Mires are inhabited or regularly visited by mammal species natural to forests or
open grasslands, as well as by amphibiotic species and species dwelling in different

LATVIJAS PURVU DZIVNIEKI®INVERTEBRATES, MAMMALS AND BIRDS IN LATVIAN MIRES



habitats. As Latvia is located in the forest vegetation zone, species natural to
forests are most widely represented in mires as well. Most of Latvian mammals are
ecologically plastic species. Therefore, it is theoretically possible that all of 61 Latvian
terrestrial mammal species visit mire habitats at least temporarily. Apparently there
are only a few species that avoid mire habitats, such as hedgehogs, moles and
dormice (Taurins$ 1982).

The common shrew Sorex araneus and pygmy shrew S. minutus are among the
most common small Latvian mammal species. Both species dwell in woodlands and
grasslands, dry and wet habitats alike. Both species were also found in various mire
habitats, including open parts (yet woodlands of mires are preferred). The Northern
birch mouse Sicista betulina is another small mammal species that inhabits various,
mostly sparse forest habitats. In Latvia it was also found on grassy islands of Lake
Engure and in open parts of raised bogs (the Suda-Zviedru Mire) (Taurins 1982).

The yellow-necked mouse Apodemus flavicollis - the second most common small
mammal species in forests and quite common in grassy habitats — was found less
frequently in mire habitats. This is due to its general habit to prefer deciduous forests
instead of coniferous. In Aizkraukle Mire, A. flavicollis was detected in a wet deciduous
(birch and alder) forest ecotone between the open mire and the adjacent forests, as
well as in broadleaf forests on the bog island.

The field vole Microtus agrestis mainly dwells in grassy forest habitats, moist and
wet grasslands and brushwood. It is probably unevenly distributed in Latvia, especially
in wetland habitats. The field vole is relatively common in Bazu Mire (. Brauna,
unpublished data) and in mire habitats of the Kamanos Reserve in Lithuania (Maciulis
2002), but was not found in our study areas.

Dwelling in different habitats is also characteristic of the majority of bat species
in Latvia. During the daylight they hide themselves in buildings and tree hollows, but
when foraging, depending on species, they can fly for several kilometers (even up to
20-30) away from the rest sites (e.g. de Jong 1994). Several species of bats fly over the
water to feed, including bog lakes. Water bodies usually provide a rich insect fauna
which in turn attracts bats, mainly the northern bat Eptesicus nilssoni, Nathusius'
pipistrelle Pipistrellus nathusii and Daubenton's bat Myotis daubentonii. However,
at the bog-pools bats were not recorded. Besides, bats avoid exposed parts of the
mire in the same way they do not fly over open farmland. The most common forest-
specific bat species (northern bat, common noctule Nyctalus noctula and common
long-eared bat Plecotus auritus) inhabit or occasionally visit wet forests, as well as
forests growing on mineral soil islands. In old-growth forests, with many hollow trees,
bats can find suitable hiding places - holes, gaps in tree trunks and under the bark.
Since the majority of Latvia’s bat species perform seasonal migrations, their presence
in mires can also be seasonal, i.e. only during migration.

The mountain hare Lepus timidus is a typical forest species for which the mire is
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the second most important habitat. It is one of those mammal species which inhabit
tundra in the northern part of its range, but the tundra-like habitats — raised bogs — in
southern part of its range. For example, in Lithuania it is regarded as rare species and
a typical inhabitant of raised bogs (Svazas et al. 1999).

The bank vole Myodes glareolus is the most common small mammal species in
Latvia’s forests and can also be found in various mire habitats. In Aizkraukle Mire it
was the dominant small mammal species in forested bog habitats. Bank vole also was
caught in the open part of the bog, although usually it dwells close to the forest.

The low density of small rodents in mire habitats, i.e. the lack of main prey items,
is the reason for scarcity of small and medium-sized carnivores in open mire habitats.
Only the raccoon dog Nyctereutes procynoides — a typical omnivorous species — is
named as a relatively common species in such habitats (Nikolayev 2006). Distribution
of the weasel Mustela nivalis, stoat M. erminea, polecat M. putorius, pine marten
Martes martes and fox Vulpes vulpes is mainly correlated with woody edges of mires.

Purvos biezi uzturas alpi
Alces alces

Eurasian elk is very common
in mires

Foto/Photo: Vilnis Skuja
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Peat bogs are an important feeding habitat for bears Ursus arctos when berries are
ripe (Hallanaro & Pylvandinen 2002, Nikolayev 2006), as well as to other predators,
especially foxes, raccoon dogs, and pine martens as berries play an important part
in their diet. A bear was observed in Aklais Mire (Golovackis, pers. com.) as well
as in Olla Mire, the North Vidzeme Biosphere Reserve (Aunina, pers. com.). For
bears and other large carnivores the mires provide important refuge areas free from
human disturbance: hunting and forestry, either seasonally or throughout the year
(Nikolayev 2006).

Wolves Canis lupus and occasionally lynxes Lynx lynx often visit many mires.
According to observations of hunters, wolves hunt mainly in forests adjacent to mires,
while bogs serve as resting and denning places. Wolves usually leave the mire when
people appear to pick the berries. Typically, lynxes and especially wolves dwell on bog
edges, and use distant and hardly accessible mineral soil islands in mires for resting
and denning. Lynx is a typical boreal forest dweller that inhabits larger forests while
the wolf is an ecologically plastic species that can survive even in intensive farming
conditions, and therefore is found more often in mire habitats.

Four species of ungulates are usually found in mires. The elk Alces alces is the most
common, and it is foraging for the bogbean Menyanthes trifoliata, purple marshlock
Comarum palustre, marsh willowherb Epilobium palustre, cottongrass Eriophorum
spp. sedges Carex spp., horsetails Equisetum spp., meadowsweet Filipendula ulmaria
and willows Salix spp. Typically, the elk dwells mainly in fens, only during the winters
it resides more in raised bogs (Nikolayev 2006). Other ungulate species prefer wooded
habitats. Roe deer Capreolus capreolus inhabit mainly dryer parts of raised bogs with
pine where ground vegetation is sparse so animals can easily scrape away leaves and
vegetation to lay on bare earth to rest.

The belt of black alder swamps situated between the mire and surrounding forests,
including those on mineral soil islands, is a favorite residence for the wild boar Sus
scrofa, especially in hot summer days. Such behavior has been observed, for example,
in the Aizkraukle Mire and in Girutiskis Mire in Lithuania (Svazas et al. 1999) where
animals wallow in mud pits, thus protecting themselves from heat and ectoparasites.

For red deer Cervus elaphus mires serve primarily as movement corridors and
temporary hiding places.

In Latvia open, i.e. non-forest landscapes were formed by human agricultural
activities. It is believed (Taurins 1982) that several mammalian species — the European
hare Lepus europaeaus, common vole Microtus arvalis, striped field mouse Apodemus
agrarius and harvest mouse Micromys minutus spread in the territory of Latvia during
the development of agriculture. The first three also inhabit mire habitats. A. agrarius
was the dominant species in small mammalian communities in the open part of the
Aizkraukle Mire and in the black alder swamp surrounding one of its mineral soil
islands. In the Melnais Lake Mire this species was found in a swampy pine forest with
a dense dwarf layer of wild rosemary and blueberries. Fens of Aizkraukle Mire are a
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permanent residence of the common vole. The grassy habitats in mires probably are
among those natural habitat types this species dwelled in long before man created
agrocenoses in Latvia.

Even semi-aquatic mammals — the water shrew Neomys fodiens, beaver Castor
fiber, otter Lutra lutra and the American mink Mustela vison can inhabit mires if there
are natural watercourses and bog-pools or drainage ditches.

Drainage ditches are the key to the presence of beaver in most of the mires. Beaver
is an unusual species for mires, especially for raised bogs. Only due to human activity,
i.e. draining of mires, this species has been able to colonize this habitat. Usually beavers
have no resources for food or denning in undisturbed peat bogs. Only after ditch
digging bushes and deciduous trees appear in the mire. Besides, peat embankments
along the ditches are ideal for digging caves. Ditches as linear landscape elements
facilitate the movement of beavers around the area. Land drainage is considered to be
among the anthropogenic factors promoting the growth of the beaver population in
Latvia (Balodis 1990).

From the point of view of nature conservation, the presence of beavers in reserves
is mainly considered to be positive: beavers create rich habitats for other species,
especially for those living in dead wood, including rare species of invertebrates. When
beavers leave a particular place, grassy habitats usually appear in the place of dead
forest, at least temporally. They are colonized by plant and animal species adapted to
open landscape. Sometimes, by gnawing off the trees and bushes, beavers prevent the
unmanaged meadows from overgrowing.

However, beavers have a negative influence as well — for instance, the water of the
Velnezers Lake and Seklenes Lake has risen due to beaver activity in the Stikli Mire
Nature Reserve. As a result, rare plant species of the Lobelia-Isoetes complex have
become extinct. For the same reason, the fen orchid Liparis loeselii has become extinct
at the Paricu Lake in Gauja National Park.

Due to beaver activity, many mires with no natural water courses attract L. lutra, at
least seasonally. Otters inhabit all types of water bodies that provide food and hiding
places for resting and denning. These are mainly waterflows with banks overgrown
with bushes and trees. The home range of adult otter includes a narrow coastal belt
(100 m apart from the bank at maximum) which runs along the watercourse for
several kilometers (even up to 20-30 km). Less frequently otters inhabit lakes and
ditches, except those with beaver ponds. During frostiness stagnant waters freeze over
and become unsuitable for otters. They move from ditches and brooks to larger and
more rapid streams (Ozolins 2000).

Beaver activity probably favors the presence of another semi-aquatic mammal
species — the American mink Mustela vison. This species was introduced in Latvia
but nowadays is regarded as an undesirable member of fauna. Introduction of the
American mink favored the extinction of the European mink Mustela lutreola — the
proper representative of local fauna.
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Data of an ornithological inventory carried out in 2010 were combined with the
available data from earlier visits to four nature reserves of the LIFE project ,Raised
Bogs”, and the results are presented here in separate accounts for each site and each
species. A total of 33 specially protected bird species listed on Annex | of the EC Birds
Directive have been recorded recently at the Melnais Lake Mire, Rozu Mire, Aklais
Mire, and Aizkraukle Mire and Forests Nature Reserves. The total number of Annex
| species per individual site are 18, 15, 22 and 21, respectively. All four reserves had
species like the Black Grouse Tetrao tetrix (combined estimate of all sites 10-32 4'J),
Western Capercaillie Tetrao urogallus (5-17 3'3), Osprey Pandion haliaetus (3-8 p.),
Common Crane Grus grus (23-39 p.) and Black Woodpecker Dryocopus martius (7—
14 p.). Other typical protected forest and bog bird species recorded at three out of
four reserves were Hazel Grouse Bonasa bonasia (26-48 p.), Black Stork Ciconia nigra
(0-3 p.), Marsh Harrier Circus aeruginosus (0—4 p.), Golden Plover Pluvialis apricaria

tes Tringa glareola klatbiitne

4p ul'vi atkariga no Iamtun ezeru
asfopa‘rmbas
' ‘L
J |n t! lire

Foto/Photo: Aivars Petrins

LATVIJAS PURVU DZIVNIEKI®INVERTEBRATES, MAMMALS AND BIRDS IN LATVIAN MIRES



(11-16 p.), Wood Sandpiper Tringa glareola (15-23 p.), Eurasian Nightjar Caprimulgus
europaeus (16-53 p.), White-backed Woodpecker Dendrocopos leucotos (4-11 p.),
Eurasian Three-toed Woodpecker Picoides tridactylus (6-12 p.), Wood Lark Lullula
arborea (1-9 p.) and Red-breasted Flycatcher Ficedula parva (31-62 p.).

A total of 18 specially protected bird species listed in Annex | of the EC Birds
Directive have been recently recorded at and near the Melnais Lake Mire Nature
Reserve (Appendix 5). The majority of these species are irregular breeders with small
or non-breeding populations. Nevertheless, the species diversity at the Reserve is high
for a small and insufficiently studied site. The Reserve is essential to birds breeding in
raised bogs.

The population of Wood Sandpiper was estimated at 7-10 breeding pairs in the
area in 2002. Repeated observations in 2010 have yielded similar numbers (4-8 p.).
Part of the local population may be breeding outside the boundaries of the Reserve,
on the adjacent parts of the bog that have not been used for peat extraction yet.

There is a notable breeding population of Common Cranes at the Reserve. Three
nests with eggs were found in 2010, and combined with other locations where territorial
pairs were seen, the total population is estimated at 5-8 pairs. The high population
density of this species, and of the Wood Sandpiper, can be explained with suitable
habitats forming an island within a larger expanse of former raised bogs degraded by
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peat extraction and drainage. The nearest distance between two Crane nests at the
reserve in 2010 was mere 90 m. Non-breeding specimens were also observed (see the
species account below).

Part of the former peat extraction fields and quarries within the Reserve have
turned into shallow and overgrown wetlands that attract several specially protected
waterbird species. Population sizes are small and some of the species would not be
otherwise found on a raised bog site, but the overall species diversity is increased with
the Great Bittern, Whooper Swan, Marsh Harrier, Spotted Crake and Little Crake.

Despite the small area and the high degree of habitat degradation, Melnais Lake
Mire (including the adjacent parts of a raised bog outside the Reserve that have not
been used for peat extraction yet) is important for birds breeding in raised bogs,
especially the Common Crane and Wood Sandpiper. Conservation significance of this
Reserve may be viewed in context with its proximity to a larger raised bog area, Cena
Mire Nature Reserve. Both sites form potentially interlinked habitat cores for raised
bog bird populations in a wider and severely degraded complex of former peatlands.

A total of 15 specially protected bird species listed in Annex | of the EC Birds Directive
have been recorded at or near Rozu Mire Nature Reserve (Appendix 5). Due to the
dominance of raised bog habitats at the site, it is mostly important for breeding bird
species such as the Black Grouse, Common Crane, Golden Plover and Wood Sandpiper.

Rozu Mire Nature Reserve (1-3 pairs) and the nearby Gargrode Mire Nature
Reserve (2 p.) form a local concentration of breeding Ospreys of national
importance. The total Osprey population of both sites combined is similar to other
breeding concentrations in Latvia recognised as internationally important bird
areas (Racinskis 2004), e.g. the Kemeri National Park (3-5 p.) and Satini Fish Ponds
(4-5 p.), both Natura 2000 sites.

The proportion of forest habitats at Rozu Mire Nature Reserve is small; nevertheless,
it is important for conservation of several forest bird species, at least on a local level.
The natural and untouched forest patches along the edges of the Reserve provide
resources for foraging and nesting to at least eight Annex | bird species, including the
Black Stork, Western Capercaillie, Hazel Grouse, Black Woodpecker and Red-breasted
Flycatcher.

A total of 22 specially protected bird species listed in Annex | of the EC Birds
Directive have been recorded at Aklais Mire Nature Reserve (Appendix 5). Most of the
Reserve is comprised of raised bog and forest habitats, which is reflected in the species
composition. Typical open bog area species are the Black Grouse, Common Crane,
Golden Plover while the forest part hosts the Western Capercaillie, Hazel Grouse,
Boreal Owl, Ural Owl, Black Woodpecker and Eurasian Three-toed Woodpecker.
Several species, for example, Osprey and White-tailed Eagle, used to forage over wider
areas outside the Reserve. The site is the only LIFE project area in which the Wood
Sandpiper was not found in 2010. One of the probable reasons is the lack of suitable
bog habitats with open lakes and pools.
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Aklais Mire has fulfilled the criteria for a Natura 2000 site due to two breeding bird
species: the Boreal Owl and White-tailed Eagle. The Boreal Owl uses cavities made by
the Black Woodpecker and depends on mature and old growth forest stands which
are found in abundance at the Reserve. The former importance of the Reserve for
conservation of breeding Ospreys may have diminished as the number of occupied
nests has been decreasing.

In total, 21 specially protected bird species listed in Annex | of the EC Birds
Directive have been recorded at or near Aizkraukle Mire and Forests Nature Reserve
(Appendix 5). Most of the area is comprised of raised bog and forest habitats;
consequently, it is vital to bird species of both habitat groups.

The species with the most significant breeding populations of national importance
are the Common Crane, Golden Plover, Wood Sandpiper, Hazel Grouse, Ural Owl,
Middle Spotted Woodpecker, White-backed Woodpecker, Eurasian Three-toed
Woodpecker and Red-breasted Flycatcher.
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HIDROLOGISKIE PETTJUMI

MELNA EZERA, ROZU, AKLAJAV (V\
AIZKRAUKLES PURVA UN MEZOS

Aija Délina, Persijs Gederts

Latvijas Universitates Geografijas un Zemes zinatnu fakultate, e-pasts: aija.delina@lu.lv

Purvs ir sarezgita hidrologiska, geologiska un ekologiska sistéma. No ekologiska
viedokla purvi parasti tiek raksturoti ka hidrologiski objekti ar tiem tipisku virszemes
adenu bilanci un specifiskam ipasibam, kas nodrosina Gdens uzkrasanu un parvieto-
$anos tajos. Purvs var atrasties tikai vienas upes baseina, bet lielakie parasti ir izvietoti
adensskirtnés starp vairakiem upju baseiniem, tadéjadi nodrosinot adens piepladi uz-
reiz vairakam upém (Bragg 2002).
nas, ko veido kadra. Udens ir saistits ar kadru veidojoso sausnu, un smaguma spéka
iespaida aizplast tikai kidra esosais brivais idens (Romanov 1968). Purvi, atkariba
no to veida, ideni sanem no atmosféras nokrisniem un gruntsadeniem. Augstajiem
purviem, kadi parsvara ir visi pétitie purvi, ir raksturiga papildinasanas ar atmosféras
adeniem kupola dala un ar virszemes un pazemes tdeniem un atmosféras nokrisniem
periférija, kupolam piegulo$ajas zema purva un parejas purva dalas (15. attéls).
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Augstais purvs
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Zemais purvs
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15. attéls. Augsta purva hidrologiska rezima shéma (péc Bragg 2002)

Apziméjumi: P — nokrisni, E — evapotranspiracija, N — virszemes idenu pieplide,

F - virszemes idenu nopliide, G — noplide gruntsiidenos, U — Gidens pliisma aktivaja slani
Figure 15. Scheme of the mire hydrological regime (Bragg 2002)

P - precipitation, E - evapotranspiration, N — surface water supply, F — surface water
efflux, G — exchange with deep groundwater (leakage), U - lateral seepage in peat

Purvu kadras slanis vertikala griezuma péc kadras filtracijas ipasibam ir |oti nevien-

dabigs. Augséja dala, kur dominé loti vaji un vaji sadalijusies kadra, ta nav sablivéta
un filtracijas ipasibas ir labas, bet dzilak, kur kidras sadaliS$anas pakape pieaug un
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palielinas nogulumu sablivéjums, filtracijas ipasibas krasi pasliktinas. Purvu dzilakajas
dalas kadras nogulumiem ir raksturigakas tdeni vaji caurlaidigu slanu ipasibas. Ta-
péc udens plisma notiek pa virséjo, ta saucamo aktivo slani, kura biezums parasti ir
0,4-0,9 m (Romanov 1968).

Purvu specifiskais hidrologiskais rezims ne tikai nodrosina Tpasus dzives apstaklus
to florai un faunai, bet ari nosaka pieguloso teritoriju Gdens rezimu. Purvi ietekmé ta
adens kvalitati, kas no tiem noplust virszemes denstecés, un maina nokrisSnu—no-
teces saistibu. Vislabak Sis funkcijas pilda dabiski, netraucéti purvi, kuros ir dabisks
hidrologiskais rezims (Bragg 2002).

Savukart, iejaucoties purvu dabiskaja hidrologiskaja rezima, pieméram, ierikojot
gravjus, tiek panakta intensiva Gdens novadi$ana no purva, izjaukts lidzsvars starp at-
mosféras nokriSnu uzkrasanos purva un dabiskas noteces daudzumu no purva. Purva
hidrologiska rezima izmainu rezultata traucéti tiek ne tikai hidrologiskie un ekolo-
giskie apstakli purva, bet ari to virszemes adenstecu stavoklis, kuras papildina purva
adeni. Tapéc pasakumi purva hidrologiska rezima atjaunosanai ir nozimigi ne tikai no
purva biotopu saglabasanas viedokla, bet ari apkartéjas teritorijas dabisko hidrologis-
ko un ekologisko apstak|u nodrosinasanai. Vienlaikus janem véra, ka ari purva hidro-
logiska rezima atjauno$anas pasakumi ir iejauksanas nu jau mainitaja idens rezima,
un pirms sadu pasakumu veiksanas ir nepieciesams detalizéti izpétit traucéto rezimu,
prognozét sagaidamos atjaunoSanas pasakumu rezultatus un tikai tad lemt par So
pasakumu nepiecieSamibu.

MATERIALI UN METODES

Hidrologiskie pétijumi projekta vietas ietvéra purvu hidrologisko apstaklu izpéti
un adens limena novérojumus atseviskos punktos. Sie novérojumu punkti tika izvéléti
ta, lai turpmakie novérojumi sniegtu informaciju par purva hidrologiska rezima atjau-
nosanas pasakumu ietekmi uz tdens limeni purva.

PURVU HIDROLOGISKO APSTAKLU IZPETE

Purvu hidrologisko apstaklu izpéte ietvéra dazadu kartografisko materialu analizi,
ka ari gravju apsekosanu purva un tam piegulosaja teritorija.

Esosa hidrologiska situacija purva izvértéta, balstoties uz Latvijas Geotelpiskas
agentaras (LGIA) nodrosinatajiem ortofoto materialiem (ORTOFOTO 3) un vienkar-
$otajam topografiskajam kartém méroga 1:10 000 (V-TOPO 10K). Udens plasmas
virzieni un sateces baseini tika analizéti, izmantojot gan bijusas PSRS armijas topo-
grafiskas kartes méroga 1:10 000, gan upju baseinu kartes (Upju baseini 1970tie). Sa-
vukart, lai izvértétu, ka laika mainijusies hidrologiskie apstakli purva un ta apkartné,
analizétas dazadu gadu topografiskas un tematiskas kartes (TOPO 10K PSRS, TOPO
25K63g PSRS, TOPO 25K42g PSRS, TOPO 50K PSRS, TOPO 75K Latvijas laika, Melio-
racijas darbi planotie 1939) un salidzinatas gravju tikla izmainas pétamajas teritorijas.
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Purva gravju apsekosana veikta péc kartografiska materiala analizes, kad bija iden-
tificéti rajoni, kur cilvéka raditas purva hidrologisko apstak|u izmainas ir visbatiska-
kas. Apsekojot gravjus, veikta fotodokumentacija, noteikts gravju platums un dzijums
(izmantojot mérlatu, precizitate +5 cm), gravju stavoklis (aizpildijums ar adeni, aiz-
augums, adens plasmas atrums u. c.). Papildus novértéta gravjiem piegulosa terito-
rija, izvértéjot apsaimniekosanas pasakumu nepiecieSsamibu pie konkréta gravja (ap-
augums, susinasanas ietekmes intensitate, apsaimniekosanas pasakumu iespéjamiba,
bebru darbiba).

Balstoties uz kameralas un lauka izpétes datiem, sagatavoti apraksti par katra pur-
va hidrologiskajiem apstakliem. Sadarbiba ar biotopu, sugu un geologijas ekspertiem
izvértéta hidrologiska rezima atjaunos$anas pasakumu nepieciesamiba sakotnégji pla-
notajas vietas.

GRUNTSUDENS LIMENA NOVEROJUMI

Gruntsadens limenis katra purva novérots viena vai vairakos reprezentativos
profilos, kas stiepjas perpendikulari gravim. Profila izvietojums purva izvéléts, bal-
stoties uz sadiem apsvérumiem: (1) gravis atrodas konkrétajam purvam raksturiga
vieta, un (2) uz gravja paredzeéts izveidot aizsprostus. Urbumi katra profila izvietoti
ta, lai gravja tuvuma tie batu ciesak cits pie cita, bet, attalinoties no gravja, attalums
starp urbumiem pieaugtu (sk. 16. attélu). Profila garums parasti bija 500 m, iznemot
dazus profilus, kuri ir 250 m gari. Pédéjais urbums profila raksturo purva hidrologis-
ko rezimu netraucétos apstak]os.
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e wrbums | well
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peal laes
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16. attéls. Shematisks monitoringa urbumu izvietojums profila
Figure 16. Schematic location of wells in a profile

Kopuma projekta vietas izveidoti devini profili, kas ietver 63 urbumus. Cetri profili
izveidoti Aizkraukles purva: (A1) perpendikulari platam gravim, kur$ projekta laika
tika aizdambéts, 7 urbumi; (A2) pie maziem gravisiem, uz kuriem izbavéti aizsprosti,
7 urbumi; (A3) pie esosa gravja gar kidras laukiem, lai noteiktu nedambéta gravja
ietekmi uz purvu, 7 urbumi; (A4) purvaina un mitra mez3, lai noteiktu apsaimniekosa-
nas pasakumu ietekmi uz piegulosajiem meziem, 5 urbumi. Aklaja purva izveidoti divi
profili: (Ak1) netalu no Girupes iztekas, kur izveidoti aizsprosti, 8 urbumi; (Ak2) pie
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daléji aizaugusa gravja, kur izveidoti aizsprosti, 8 urbumi. Melna ezera purva izveidots
viens profils un viena urbumu grupa: (M1) urbumu grupa bijuso kadras lauku teritori-
ja, kur tagad ir daléji applistosi diki, 6 urbumi; (M2) pie gravja, kur izveidoti aizsprosti,
7 urbumi. Rozu purva izveidots viens profils (R) pie gravja, kas atrodas visdzilak purva
plasa gravju sistéma, uz kuras izveidoti aizsprosti, 8 urbumi.

Urbumu dzilums atkariba no kidras slana biezuma ir lidz 3 m. Urbumu veido per-
foréta polietiléna filtra caurule, kas noslégta ar vaku. Katra urbuma koordinatas un
absolita augstuma atzime tika noteiktas, izmantojot augstas precizitates GPS uztvé-
réju Leica GPS 900cCS.

Pazemes Gdenu limena novérojumi uzsakti 1-1,5 gadus pirms aizsprostu izbuves,
lai iegltu informaciju par hidrologisko rezZimu pirms aizsprostu izblves. Mérijumi
veikti divas reizes ménesi (ziema, kad purva virskarta sasalusi, 1-2 reizes ménesi) ma-
nuali, izmantojot Gdens [imena méritaju.

Gruntsadens limena analizei tika sastaditi grafiki, kas atspogulo gan gruntsidens
[imena dziluma izmainas, gan gruntstdens limeni katra profila urbuma aboslatajas at-
zimés. Papildus, izmantojot Latvijas Vides, geologijas un meteorologijas centra majas-
lapa pieejamo informaciju par nokrisnu daudzumu atseviskas stacijas, atlasiti dati par
periodu no 2010. gada sakuma lidz 2013. gada septembrim (LVGMC - Meteorologija
2013). Ari Sie dati atspoguloti gruntsidens [imena izmainu grafikos. Ta ka meteoro-
logisko staciju skaits, kuras regulari un nepiecieSamaja perioda tiek veikti nokrisnu
daudzuma meérijumi, ir ierobezots, ka atbilstosakas, nemot véra attalumu un fizio-
geografisko izvietojumu, izvélétas Kalnciema stacija Melna ezera purva datu analizei,
Skriveru stacija Aizkraukles purva un mezu un Akla purva datu analizei un Plavinu
stacija Rozu purva datu analizei.

REZULTATI
PURVA HIDROLOGISKAIS RAKSTUROJUMS AIZKRAUKLES
PURVA UN MEZOS

Aizkraukles purvs atrodas Daugavas lielbaseina, parsvara Daugavas baseina, un
tikai lieguma austrumu mala iestiepjas Ogres upes baseina. Daugavas baseina Aizkr-
aukles purvs atrodas uz adensskirtnes starp Braslas—Divajas apaksbaseinu un Maizi-
tes apaksbaseinu, hidrografiska tikla un dabas lieguma izvietojums noradits 17. attéla
(Upju baseini 1970tie 2010).

Purva augstaka dala ir galvenais kupols austrumu dala un nelielaks kupols rietumu
mala, kur zemes virsmas absolltas atzimes ir 92,1-93,2 m vjl. Zemes virsma |ézeni
pazeminas, attalinoties no purva kupoliem, sasniedzot 86—-87 m vjl. (TOPO 10K PSRS
2010). Dabiska notece no purva ir vérsta uz R, ZR un DR, uz Braslu un Maiziti un to
pietekam, ka ari uz AZA, uz Ogres upes baseina pietekam. Purva ziemelu dala atzime-
jamas noteces zonas, kas saistitas gan ar dabisko reljefu, gan 20. gs. 30. gados veikta-
jiem melioracijas darbiem purva zieme|u dala, ka rezultata veidojusies pastiprinata
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virszemes notece uz Braslas baseinu. EsoSie gravji purva un tam pieguloSo mezu rietu-
mu dala maz ietekmé purva hidrologisko rezimu, bet skar tikai mezu masivus.

Aizkraukles purva DA dala, kas atrodas arpus dabas lieguma, ir izveidoti kidras
ieguves lauki ar tiem raksturigajiem susinatajgravjiem un magistralajiem melioracijas
gravjiem, un purva hidrologiskais rezims ir nozimigi traucéts. Te virszemes notece no
purva ir vérsta uz ziemeliem un dienvidiem. Dienvidu dala izvietots viens no magis-
tralajiem gravjiem, kas iestiepjas arf lieguma teritorija, tadé| Seit notece ir intensivaka.

Lidz Otrajam pasaules karam purva un tam pieguloSo mezu masivu hidrologiskais
rezZims bija maz mainits, pagajusa gadsimta sakuma gravis stiepies tikai gar purva Z
robezu (TOPO 75K Latvijas laika 2010). Pirma ievérojamaka hidrologiska rezima mai-
na saistas ar melioracijas darbiem 30. gados, kas veikti Braslas un Divajas un to piete-
ku augstecés (Melioracijas darbi planotie 1939). 50. gadu sakuma Aizkraukles purva
hidrologiskais rezims ir maz mainits, jauni gravji nav ierikoti. Ari tagad dabas lieguma
teritorija ir saglabajusies 20.—-30. gados veidotie gravji, kas parsvara ir lidz 1 m plati un
apmeéram 0,5-1 m dzili.

Augabums shkals [movpL] ¢ Hesght in maal
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17. attéls. Gravji un monitoringa punkti Aizkraukles purva
Pamatne: topografiska karte M 1:50 000 (LGIA) uz 3D virsmas modela

Figure 17. Location of ditches and monitoring profiles in Aizkraukle Mire and Forests
Nature Reserve. Map base: topographic map in scale 1:50,000 (Latvian Geospatial
Information Agency, LGIA) on 3D surface model
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Batiskakas izmainas purva hidrologiskaja rezZima notikusas 70.-80. gados, kad
veikta purva DA dalas melioracija un sakta kadras ieguve. 80. gados raktie melioracijas
gravji batiski atskiras no senakajiem, jauno gravju platums ir 3-5 m, dzilums ap 3 m.
Vélakajos gados raktie gravji biezi vien Skérso iepriek$éjo gravju sistému, nosprostojot
vecos gravjus un mainot tdens novadi$anas virzienu. Paslaik notece pa gravjiem nav
strauja, ko galvenokart kave bebru dambji, kas izveidoti uz gravjiem lieguma D un Z
dala. Bebru darbibas rezultata ir ne tikai pacelts Gdens limenis gravjos, bet ari applu-
dinati mezi lieguma teritorija un arpus ta.

Paslaik batiskakas izmainas purva hidrologiskaja rezima izraisa kadras ieguve un
kadras laukus ietverosie melioracijas gravji. SIA ,Kidras energija” plano paplasinat
esosos kadras ieguves laukus lidz dabas lieguma robezai. Pamatojoties uz IVN pétiju-
ma rezultatiem, ir nolemts, ka jaunie kiadras ieguves lauki un tos ierobezojosie gravji
tiks veidoti 100 m attaluma no dabas lieguma robezas.

PURVA HIDROLOGISKAIS RAKSTUROJUMS
AKLAJA PURVA

Aklais purvs atrodas Lielupes lielbaseina, uz robezskirtnes starp lecavas un Viesites
baseinu, Girupes, lecavas augsteces un Kimupes apaksbaseinos, kas pieder lecavas
baseinam, un Jaga strauta apaksbaseina (sk. 18. attélu), kas ietilpst Viesites baseina
(LVGMC 2009, Upju baseini 1970tie 2010).

Purva centralaja dala atrodas Znotinu ezers, ta dens [imena atzime ir 71,5 m vjl.
(TOPO 10K PSRS 2010). No Znotinu ezera uz ZZA stiepjas gravis, kas novada virszemes
adenus uz lecavas upes baseinu, bet noteces apjoms ir neliels. Gravja platums ir ap 2-3 m,
dzilums vismaz 1 m. Gravis daudzviet aizaudzis ar blivu tdensaugu klaju. Udens notece
pa gravi nav strauja, jo uz ta lieguma ZA dala atrodas bebru dambji. Purva ZR dala at-
rodas Girezers un nelielu ezerinu virkne, kuros adens [imena atzimes ir 73,9-74,8 m vjl.

Nelielo ,ezerinu” virkni, iznemot lielako ziemelu ezeru (Girezeru), nesavieno gravji, tie fak-
tiski ir beznoteces ezerini. Girezeram ir pastaviga, neliela notece pa gravi uz Girupi. Spriezot
péc gravja morfologijas un ta atrasanas 1951. gada karté (TOPO 25K42g PSRS 2010), secinats,
ka gravis, kas savieno Girupes augsteci ar lielako ezerinu, ir izveidots 30.—40. gados. Gravis ir
daléji aizaudzis, Iézenam malam, augsdala 3-5 m plats, bet apaksdala, kur koncentréjas
adens plisma, ta platums ir ap 0,5 m; gravja kopéjais dzilums 1-1,5 m, tdens slana bie-
zums 0,2-0,5 m. Lieguma R dala, kur gravis iestiepjas purvaina meza, uz ta atrodas vairaki
bebru dambiji, ka rezultata ir appludinats ari piegulosais purvainais mezs.

Starp Aklo ezeru un mazajiem ezeriniem atrodas augstakais purva kupols (18. at-
téls) , kur kupola atzimes sasniedz 76,8 m vjl. Notece no $is purva dalas ir radiala, bet
galvenie noteces virzieni ir uz rietumiem un uz ezeriem DAA. Otrs kupols atrodas
Akla ezera DA gala, kupola augstakas dalas atzimes ir 75,7 m vjl. Notece no $i kupola ir
radiala, bet galvenie plasmas virzieni ir uz ZR, uz Aklo ezeru un uz DA eso3o gravi, kas
novada udenus uz Jiga strautu Viesites baseina.
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18. attéls. Gravji un monitoringa punkti Aklaja purva
Pamatne: topografiska karte M 1:50 000 (LGIA) uz 3D virsmas modeja

Figure 18. Location of ditches and monitoring profiles in Aklais Mire
Map base: topographic map in scale 1:50,000 (LGIA) on 3D surface model

Gravis purva DA dala ir vaji izteikts, stipri aizaudzis, taja nav redzama tdens plus-
ma. Tomeér Seit ir pastiprinata mitruma zona, kura savacas purva udeni, kas talak pa
aizaugusa gravja gultni vieglak parvietojas uz purva malam. Gravi idens noteces vir-
zieni ir sadaliti, jo kupola atrodas tdensskirtne, kas sadala tdens plismu uz ZA un DR.
Pie lieguma DR robezas gravis klist izteiktaks, taja paradas redzama tidens plisma, un
raktais gravis savienojas ar Jiiga strauta augsteci.

Kopuma purva hidrologiskais rezims raksturojams ka maz traucéts, tuvs dabiskam,
turklat Akla purva tuvuma neatrodas kadras ieguves lauki.

PURVA HIDROLOGISKAIS RAKSTUROJUMS
MELNA EZERA PURVA

Melna ezera purvs atrodas Lielupes lielbaseina, uz Gdensskirtnes starp Misas un
Babites ezera baseiniem, Olaines un Puplas apaksbaseinos, kas pieder Misas baseinam,
un Nerinas un Dzilnupes apaksbaseinos (19. attéls), kuri pieder Babites ezera basei-
nam (LVGMC 2009, Upju baseini 1970tie 2010).

Purva centralaja dala atrodas Melnais ezers, ka ari daudzas nelielas, neregularas for-
mas purva lamas gan lieguma zieme|rietumu, gan dienvidaustrumu dala. Zemes virsmas
atzimes purva centralaja dala ir 13,6-13,8 m vjl,, Melnaja ezera 13,1 m vjl, paréjas la-
mas 13,4-12,1 m vjl, bet melioracijas gravjos 10,4-11,9 m vjl. (TOPO 10K PSRS 2010).
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Virszemes tdenu notece no purva notiek divos galvenajos virzienos. Purva ziemelrie-
tumu dala ta ir vérsta uz Nerinu un tas pietekam ziemelos un uz Dzilnupi zieme]|rietu-
mos. Virszemes tdenu noteci te veicina purva ierikotie magistralie melioracijas graviji,
kas stiepjas DR—ZA virziena, ka ari purvu ietverosie kidras ieguves lauki ar to sazaroto
drenazas gravisu un magistralo gravju tiklu.

Virszemes notece no purva centralas un dienvidaustrumu dalas ir vérsta uz dien-
vidiem, uz melioracijas gravjiem un Puplas upi, un uz dienvidaustrumiem, uz Olaini
un tas pietekam pa purva malas esoSiem melioracijas gravjiem, kas orientéti DR-ZA
virziena. Purva centra atrodas Melnais ezers, kura saplast adeni no tuvakas (ap 200 m)
apkartnes. Ezera zieme|rietumu stari atrodas neliels novadgravis, kas ezeru savieno ar
apkartéjo magistralo melioracijas gravju sistemu. Savukart ezera dienvidrietumu ma-
las tuvuma (~100 m) atrodas magistralais melioracijas gravis, kas aptver laukus, kuros
notiek kadras ieguve (19. attéls).

Apgituma siala (mv.).L] / Height in m a.s.L

*  dambji / dams

» monitoringa urbumi [ monitoring wells
—— grdii f ditches
=== DL robeda { site border
= ~ upju baseinu robeia / river basin border

19. attéls. Gravji un monitoringa punkti Melna ezera purva
Pamatne: topografiska karte M 1:50 000 (LGIA) uz 3D virsmas modela

Figure 19. Location of ditches and monitoring profiles in Melnais Lake Mire
Map base: topographic map in scale 1:50,000 (LGIA) on 3D surface model

Lielaka dala lamu purva austrumu dala nav tiedi savienotas ar melioracijas grav-
jiem, te ir saglabajies dabisks hidrologiskais rezims, adeniem noplastot uz hipsomet-
riski zemakajam vietam un purva malam.

Purva hidrologisko rezimu jau daudzus gadu desmitus ir ietekméjusi cilvéku saim-
nieciska darbiba liegumam piegulosajas purva dalas. Jau 30. gadu beigas purva apkart-
né ierikoti melioracijas gravji (TOPO 75K Latvijas laika 2010), kas skarusi ari pasrei-
zéja lieguma teritorijas ziemelrietumu stdri. Péckara gados, attistoties kudras ieguvei
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Melna ezera purvu ietvero$ajos purvu masivos, paplasinats ari melioracijas gravju
tikls. Tomér 50. gadu beigas un 60. gadu sakuma (TOPO 25K42g PSRS 2010) Sie gravji
vél nesasniedza esoso lieguma teritoriju, lieguma teritorija izrakts tikai viens gravis zie-
melaustrumu dala, ta fragmenti ir saglabajusies lidz misdienam. Kadras ieguve notika
apméram 0,5 km uz ZA un ap 1-1,5 km uz DR no lieguma.

Intensiva kidras ieguve Melna ezera purva teritorija uzsakta laika posma starp 60. gadu
beigam un 80. gadu beigam un turpinas vél tagad, ka rezultata ap purvu un ari lieguma zie-
me|rietumu gala izveidots plass magistralo un susinatajgravju tikls, liegumam piegulosaja
teritorija pazeminot dens limeni un nosusinot un norokot kidras slani vismaz 2 m bie-
zuma. Visticamak, dabas lieguma teritorija ir palikusi nenorakta tapéc, ka te bija mitraka
purva dala ar daudzam lamam un akaciem.

Galvena ietekme uz Melna ezera purva hidrologisko rezimu ir liegumu ietverosa-
jiem magistralajiem gravjiem, kas novada tdeni ne tikai no apkartéjiem kadras lau-
kiem, bet ari no lieguma teritorijas. Vienlaikus susinatajgravju savienojums ar magis-
tralajiem gravjiem (drenazas caurules apméram 89 mm diametra) ir tads, ka notiek
dabiska So savienojumu aizsérésana. Lieguma teritorija esosSajos noraktajos kadras
laukos liela dala So drenazas caurulu ir aizséréjusas un ir izveidojusas lielas lamas. Ma-
gistralie gravji ir ap 5 m plati un vismaz 3 m dzili, Gdens limenis gravjos ir atkarigs no
gravju stavokla — gravjos gar lieguma ZR dalu adens limenis ir augsts, adens slana
biezums 1-2 m, bet dienvidu dala un vidusdala notece pa gravjiem ir labaka, te tdens
slana biezums ir 0,5-1 m.

Melna ezera apkartné dabas lieguma teritorija esosais gravju tikls susina lieguma vi-
dusdalu. Vietam te ir saglabajusas vecu slazu paliekas, bet tas vairs nedarbojas. Gravis,
kas iztek no ezera, ir dalgji aizaudzis, ta platums ap 2 m, dzilums ap 1 m. Lieguma dienvi-
du dala, kur purva nenorakta dala robezojas ar kidras ieguves laukiem, tdens no purva
noplist ne tikai pa gravjiem, kuru $aja dala ir maz, bet pa visu purva kontaru, jo lieguma
teritorija zemes virsma ir par 1-1,5 m augstaka neka izstradajamos kadras laukos. Tadé|
pa lieguma robezu veidojas ,avotainas” zonas ar intensivu tdens nopladi.

Kopuma purva hidrologiskais rezims raksturojams ka stipri mainits. To izraisiju-
si cilveka saimnieciska darbiba - kadras ieguve apkartéjos purvu masivos un ar to
saistita magistralo melioracijas gravju un lokalo susinatajgravju ierikosana un zemes
virsmas atzimju pazeminasana.

PURVA HIDROLOGISKAIS RAKSTUROJUMS ROZU PURVA

Rozu purvs atrodas Piestinas, Melnupites un Rudzaites apaksbaseinos (20. attéls), kas
ietilpst Daugavas lielbaseina Sakas baseina (LVGMC 2009, Upju baseini 1970tie 2010).

Purvu no ziemeliem, rietumiem un dienvidiem ieskauj pauguru grédas (20. attéls),
tadéjadi ierobezojot virszemes noteci $ajos virzienos. Purva vidusdala no DA iestiep-
jas pauguru gréda (t. s. Pasaules gala pussala), sadalot purvu divas dalas, kuru centra
zemes virsmas atzimes ir 87,7 m vjl., bet periférija uz Z-ZA pazeminas lidz 85,4 m vjl.
(TOPO 10K PSRS 2010), turp ari vérsta galvena dabiska notece no purva.
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20. attéls. Gravji un monitoringa punkti Rozu purva
Pamatne: topografiska karte M 1:50 000 (LGIA) uz 3D virsmas modela

Figure 20. Location of ditches and monitoring profiles in Rozu Mire
Map base: topographic map in scale 1:50,000 (LGIA) on 3D surface model

Purva hidrologiskais rezims laika gaita ir maz mainits, jo plasi melioracijas darbi
nav bijusi planoti un realizéti ne 20.-30. gados, ne ari péc Otra pasaules kara. Tomér
atseviski gravji lieguma malas 3aja laika ir tikusi ierikoti. 50. gadu topografiskajas kartés
(TOPO 25K42g PSRS 2010) ir redzams, ka lieguma ziemelu mala stiepjas R-A virziena
orientéts gravis, kas novada adenus no liegumam piegulosajiem meziem uz ziemeliem
no ta un nedaudz susina purvainos mezus lieguma ziemelu gald; Sis gravis saglabajies
lidz masdienam. Lidzigs gravis, kas eksisté ari patlaban, stiepjas gar lieguma dienvidu
malu uz A no purvu sadalosas pussalas. Purva D un DR dala gan lieguma teritorija, gan
arpus tas ir izveidots blivs melioracijas gravju tikls (20. attéls), pa kuru adeni no purva
tiek novaditi magistralaja gravi, kas stiepjas gar pauguru grédas pakaji un pa to talak
uz Piestinu. Visticamak, Sie gravji ierikoti 80. gados.

Butiskako ietekmi uz purva hidrologisko rezimu, pazeminot tidens limeni purva, rada
tiesi jaunakie gravji purva DR dala. Te esoSie graviji ierikoti regulara tikla, gravji parsvara ir
1,5-2 m plati un 1-1,5 m dzili, gar tiem stiepjas tehnologiskas stigas. Dala gravju pama-
zam sak aizaugt, sfagni daléji sedz brivo tdeni, bet zem sfagnu virskartas turpinas tdens
plasma. Pie izplades magistralajos gravjos lieguma D mala dalai gravju ir ievérojams kri-
tums, kaples augstums gravju savienojumu vieta sasniedz pat 0,5-1,0 m augstumu. Pur-
va centralajai dalai tuvakie gravji ir pilni ar ideni, bet, tuvojoties purva un lieguma malai,
adens [imenis gravjos pazeminas, tas ir 0,7-0,9 m no gravja malas.
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Vél viens gravju iecirknis izvietots purva R mala, kur gravji saposmo nelielu dalu
purva, novadot Gdenus robezgravi un pa to talak uz dienvidiem. Ari te raksturigas
lielas Gdens limena starpibas starp gravjiem, kas nak no purva, un robezgravi.

Kopuma Rozu purva hidrologiskais rezims raksturojams ka maz ietekméts, iznemot
purva DR-D dalu. Saja dala novérojama vislielaka gravju susinos$a ietekme uz purvu
biotopiem. Tapéc te veikti pasakumi purva dabiska hidrologiska rezima atjaunosanai
un pasreizéja adens limena paaugstinasanai, ierikojot aizprostus uz esosajiem grav-
jiem, kas novada tdeni no purva.

HIDROLOGISKA REZIMA ATJAUNOSANAS PASAKUMI

Purvu hidrologiska rezima atjauno$anai uz gravjiem, kuri ierikoti purva un butiski
maina dabisko idens noteci no purva, tika izveidoti aizsprosti. Sadi apsaimnieko3a-
nas pasakumi tradicionali tiek izmantoti cilvéka saimnieciskas darbibas ietekmétos
purvos (Price 1997). Aizsprostu izblve uz gravjiem palénina adens nopladi no purva,
tadéjadi padarot mitraku gravim pieguloSo teritoriju un nodrosinot labvéligakus aug-
$anas apstaklus mitrumu miloSiem purva augiem.

Aizsprosti tiek bavéti gan ar rokam, gan specialu tehniku. Ar tehniku bavétie aizspros-
ti ir stipri sablivéti kadras valni ar noteiktu augstumu, kas palénina tdens plasmu gravi,
ka ari rada nelielu uzstadinajumu virs aizsprosta. Savukart ar roku veidotos aizsprostus
nav iespéjams tik stipri sablivét, tadé| kidras valni tiek papildinati ar horizontaliem un
vertikaliem balkiem, kas palielina dambja stipribu. Aizsprosta izmérs ir atkarigs no gravja
izméra. Ar tehniku bivéto aizsprostu platums parasti ir nedaudz lielaks par gravja platu-
mu, bet garums ir apméram divas reizes lielaks neka gravja platums, t. i, aizsprosts turpinas
abpus gravim lidz pusei no gravja platuma. Ar roku veidotie aizsprosti parasti ir Sauraki,
to platums ir 1-1,5 m, atkariba no gravja izméra un pastiprinoso konstrukcijas elementu
daudzuma. Ari Sie aizsprosti ir garaki par gravja platumu un turpinas uz abam pusém no
gravja malas vismaz 0,5 m. Sakuma kadras aizsprosti tiek bavéti augstaki par projektétajam
atzimém, jo kadra ar laiku sasézas, sasniedzot projektéto augstumu. Udens limena starpi-
ba starp aizsprostu virsmu tiek planota 10-35 cm, lai nebitu parak plasi uzstadinajumi
gravi un lai idens limenis gravi péc ta izveides nesniegtos pari gravja krantij.

Projekta vietas purvos kopuma uzbuveéti 156 aizsprosti, no kuriem 29 atrodas Aiz-
kraukles purva, 14 Aklaja purva, 54 Melna ezera purva un 59 Rozu purva (1. tabula).

Péc aizsprostu ierikosanas novérota adens limena cel$anas un paaugstinata limena
saglabasanas gan ziema, gan 2013. gada vasaras sakuma ar nelielu [imena pazeminasa-
nos 2013. gada vasaras beigas. Gruntstdens limena svarstibu amplitida péc aizspros-
tu ierikosanas ir samazinajusies, kas pierada apsaimniekosanas pasakumu efektivitati
(2. tabula).

Aplikojot gruntstadens limena svarstibu datus, redzams, ka atseviskos profilos péc
aizsprostu ieriko$anas uz gravjiem ir notikusas batiskas izmainas un gruntsadens lime-
na svarstibas ir krasi samazinajusas (pieméram, A2, R), bet citos profilos samazinajums
ir mazak butisks (pieméram, A1, M2).
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1. tabula. Purvos ierikotie aizsprosti
Table 1. Dams constructed at the project sites

ZR dala | NW part 18
Aizkraukles fa | P
purvs un mezi _
Aizkraukle ZA dala | NE part 8 08-09/2012
Mire and Forests
D dala | S part 3

Girupe (centrala un R dala)

Girupe stream (central and W part) &
Aklais purvs Jagupe un gravis (DA dala) _
Aklais Mire Jugupe stream and ditch (SE part) 8 A2
Znotinu ezera gravis (ZA dala) )
Znotini Lake ditch (NE part
Melna ezera purvs Galvenie gravji pa visu lieguma teritoriju _
Melnais Lake Mire Main ditches in the entire site ek Clpte 2h2
. D dala | S part 51
Rozu purvs 08-09/2012
Rozu Mire A mala | E side 8

2. tabula. Kopsavilkums par gruntsiidens limena (GUL) izmainam urbumos
pirms un péc aizsprostu izveides

Table 2. Summary of groundwater table (GWT) changes in observation wells
before and after dam construction

Al +0,1-0,4 +0,2-0,25 0,3-0,35 0,1-0,25
A2 0,0-0,55 +0,1-0,2 0,3-0,5 0,15-0,25
A3 0,0-1,9 - 0,15-0,65 -

A4 0,0-0,6 +0,05-0,4 0,25-0,35 0,15-0,25
Ak1 +0,1-0,4 +0,45-0,1 0,3-0,5 0,1-0,2
Ak2 +0,05-0,4 +0,05-0,25 0,25 0,1-0,15
M1 0,0-1,0 +0,1-0,8 0,25-0,4 0,25-0,6
M2 0,05-0,45 +0,25-0,2 0,2-0,25 0,1-0,25

R 0,0-0,9 +0,05-0,2 0,3-0,8 0,15
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UDENS LTMENAVSVARSTIBAS PURVA,
TAS IETEKMEJOSIE FAKTORI

Katra pétitaja purva, katra profila gruntsiidens limena rezims bija nedaudz atski-
rigs, to noteica gan profila novietojums purva, gan gravju izméers, pie kuriem ierikots
profils. Vienlaikus konstatétas gruntsadens limena izmainas, kas raksturigas visiem
purviem neatkarigi no gravju tipa un acimredzot saistitas ar klimatiskajiem apstak-
liem. Tapéc gruntsudens limena svarstibas aplukotas, nemot véra ari nokrisnu dau-
dzumu tuvakajas meteorologiskajas stacijas (par pédéjiem gadiem kop$ 2008. gada)
(21. attels).

21. attéls. NokriSpu daudzums

m Kalnciems m Plavinas W Skriveri pétijumu teritorijam tuvakajas
1200 - meteorologiskajas stacijas (dati
no LVGMC - Meteorologija 2013).
Grafika atainots kopéjais nokriSpu
daudzums mm gada - 2008,
nokrispu daudzums pirmajos
astonos gada ménesos — 2008 (8)

Figure 21. Amount of precipitation
at meteorological stations nearest
to the project sites (data from
LVGMC - Meteorologija 2013). Plot
Gads | Year shows precipitation per annum and
per first eight months — 2008 (8)

2009 (8) |

Mokrisni (mm/gada)
Precipitation (mm/year)
- = =
2008 —
Y | ——
2] ——
2 | ——

2010 |

2008 (8) | —
2010 (8) ————
2011 (8] —

2012 (8)

2013 (8) —

Redzams, ka 2008., 2009. un 2011. gads ir bijusi sausaki neka 2010. un 2012. gads.
Salidzinot nokrisnu daudzumu par 8 ménesiem, var secinat, ka ari 2013. gads pieder
pie sausajiem gadiem. Saja gada nokri$nu daudzums 8 ménedos ir vismazakais visa
salidzinajumu perioda visas stacijas.

Projekta vietas var nodalit vairaku tipu gravjus (22. attéls): (1) dzili, daléji ar adeni
pilditi, drenéjosi graviji, (2) plati gravji, pilniba pilditi ar adeni, (3) mazi, sekli gravisi un
(4) lieli, ar sfagniem aizaugusi gravji. Nemot véra gravju atskiribas, apsaimnieko3anas
pasakumu efektivitate analizéta katram gravju tipam atseviski.

Pie dziliem, dalgji ar Gdeni pilditiem, drenéjoSiem gravjiem, ka Aizkraukles purva
pie A3 profila vai Melna ezera purva pie profila M2 (23. attéls) un netalu no urbumiem
M1-3 un M1-4, gruntsiidens limena izmainas ir izteiktakas, starpiba starp zemako un
augstako limena atzimi sasniedz 0,45-1,2 m urbumos, kas atrodas 10-25 m attaluma
no gravja. Ari attalakie urbumi uzrada gravja ietekmi, bet ta ir mazak izteikta.

Aizsprostu izbuve $ados gravjos sniedz acimredzamu efektu. Gruntsidens limena
noveérojumi liecina, ka péc aizsprostu izblves pavasari gruntstidens limenis ir paaug-
stinajies par 10-25 cm un saglabajies $ada limeni lidz 2013. gada vasarai, kad limenis
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22. attels. Dazadi gravji pétitajos purvos

Figure 22. Different ditches in the project mires

sacis pazeminaties. Udens limena pazeminasanas kop$ 2013. gada vasaras sakuma no-
vérojama ari paréjos profilos, tatad tas ir saistits ar daudzgadigam tGdens limena svar-
stibam, ko nosaka klimatiskie apstakli teritorija.

Pirms aizsprostu ieritkosanas gruntsiadens limena svarstibas M2 un A3 urbumos bija
20-65 cm, bet péc aizsprostu ierikosanas profila M2 gruntsiadens limena svarstibas sa-
mazinajas lidz 10-25 cm. Viskrasakas izmainas ir pirmajos tris urbumos pie gravja, t. i.,
[idz 10 m attalumam no gravja. Talakajos urbumos gruntstidens limena izmainas ir vajak
izteiktas, bet limena paaugstinasanas un stabilizacija tapat ir novérojama.

Salidzinot datus par nokrisSnu daudzumu un gruntsidens limeni M2 profila, ciesa
sakariba starp adens limena izmainam purva un nokri$nu daudzumu nav konstatéja-
ma. Viens no iemesliem varétu bat diezgan lielais attalums starp novérojumu staciju
un purvu, ka ari mikroklimatiskie apstakli purva. Vienlaikus zinamas sakaribas var no-
vérot, analizéjot nokrisnu daudzumu gada griezuma. 2011. gada ir bijis nevienmerigs
nokri$nu sadalijjums ar sausaku ziemu un pavasari un slapjaku vasaru, kura bijusi atse-
viski |oti intensivu nokrisnu periodi, un slapjaku decembri. Ari gruntsidens limenim
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raksturigas krasakas svarstibas ar izteiktiem islaicigiem (1-2 nedélas) kapumiem un
kritumiem 12-15 cm amplitada. Kopuma gruntstidens limenim M2 profila ir izteikts
kritums 2011. gada pavasari un vasaras sakuma, ko varétu skaidrot ar nelielo nokrisnu
dadzumu iepriekséjas sezonas. Savukart 2012. gada nokrisnu ir vairak neka 2011. gada,
to sadalijums vienmeérigaks visa gada griezuma bez arkartigi intensiviem nokrisnu pe-
riodiem. 2013. gada sakums atkal ir salidzinosi sausaks, nokrisnu daudzums pamazam
pieaug tikai vasaras otra pusé, rudeni. Gruntsidens limena svarstibas M2 profila Saja
perioda gan ietekmé ne tikai nokrisSnu daudzums, bet ari uz gravja izbavétie aizspros-
ti, tadéjadi stabilizéjot limena svarstibas. lepriek$ jau pieminéto gruntsudens limena
pazeminasanos kop$ 2013. gada aprila vidus var tiesi saistit ar samazinato nokriSnu
daudzumu $aja gada.

Pie platiem, ar Gdeni pilniba pilditiem gravjiem, kadi ir Rozu purva pie R profila
un Aizkraukles purva pie A1 profila, novérojamas gruntsidens limena svarstibas ir
lidzigas ka pie drenéjosiem gravjiem. Udens limena svarstibu kopéja amplitada ir pat
nedaudz lielaka neka pie labi drengjosSiem gravjiem (30-80 cm), bet svarstibas ir lé-
nakas, ar mazaku amplitadu, vairak saistitas ar sezonalam limena izmainam, nevis ar
atseviskiem intensivu nokriSnu periodiem (24. attéls). Te starpiba starp zemako un
augstako gruntsadens limeni profila viena laika momenta pirms aizsprostu izbaves
ir 50-60 cm, gruntstdens limenis mainas no +10-0 cm virs zemes virsmas (urbuma
apkartne applidusi) lidz 40-90 cm dzilumam no zemes virsmas. Gruntstidens limena
dzilumu liela méra ietekmé purva kupola augstums.

Aizsprostu izblive Sados gravjos paaugstina un stabilizé gruntsiidens limeni purva
gravja apkartné. Gruntsudens limena novérojumi liecina, ka péc aizsprostu izblves
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kopéja gruntsiidens limena svarstibu amplitida ir stabilizéjusies un ir 10-25 cm dia-
pazona. Gruntsadens limenis ir paaugstinajies un sasniedz no +5 + +20 cm virs zemes
virsmas lidz 20-25 cm zem zemes virsmas.

So lielo, ar Gdeni pildito gravju tieda ietekme novérojama tikai lidz 5 m attalumam
no gravja, bet idens limena stabilizacija novérojama ari talakajos urbumos 250 m un
pat 500 m attaluma no gravja. Vienlaikus jaatzimé savdabigs, paslaik vél neizpétits
novérojums — izteikta Gdens [imena paaugstinasanas talakaja urbuma A1-7 250 m at-
taluma no gravja. lespéjams, izteiktais kapums saistits ar to, ka urbums atrodas netalu
no akacu un lamu teritorijas vidusass un §i aka¢u un lamu teritorija stiepjas lidz pat
75-100 m no gravja. Domajams, ka sadas lamu-akacu zonas daudz straujak reagé uz
hidrologiska rezima mainam, bet tas batu pétams atseviski.

A1 profila, lidzigi ka M2 profila, var novérot zinamas sakaribas starp gruntsidens
[imena svarstibam un nokrisnu daudzumu. 2011. gada ir bijis nevienmérigs nokrisnu
sadalijums ar izteikti slapjaku 2011. gada augustu, kas varétu noteikt islaicigo tdens Ii-
mena kapumu par 10 cm septembra sakuma vai lidzigas islaicigas svarstibas 2012. gada
vasaras sakuma. Turklat $is Tslaicigas svarstibas novérojamas urbumos lidz pat 50-100 m
attalumam no gravja. Gan A1, gan R profila raksturiga gruntsadens limena pakapeniska
pazeminasanas kop$ 2013. gada vasaras sakuma, to varétu skaidrot ar sauso pavasari.

Mazi, sekli gravisi (dzilums lidz 0,5 m, platums ap 0,2 m) atrodas tikai Aizkraukles
purva ZA dala, kur izveidots A2 profils. legutie dati par gruntstidens limena izmainam
ir parsteidzosi. Nemot véra gravisu nelielos izmérus, varétu sagaidit, ka to ietekme uz
adens limena rezimu purva bus nieciga. Tomér novérojumi pieradija pretéjo (25. at-
téls) — gravja nelielais izmérs nebit nenosaka to, ka ietekme bis minimala.

PURVU APSAIMNIEKOSANA UN MONITORINGS® MIRE MANAGEMENT AND MONITORING

123



124

Te, lidzigi ka pie ieprieks aprakstitajiem lielajiem gravjiem, gruntstdens limena svarstibu
amplitida pirms aizsprostu izbuves ir tikai nedaudz mazaka, 30-50 cm, un gruntstdens
ieguluma dzilums ir 0-55 cm no zemes virsmas. Péc aizsprostu izbiives gruntstdens [ime-
nis paaugstingjies lidz +10 cm virs zemes virsmas gravja tuvuma un lidz 20 cm dziluma
talak purva. Gruntstdens limena svarstibu amplitida samazinajusies lidz 15-25 cm
kopuma visa novérojumu perioda. Secinats, ka gruntstidens [imena raksturlielumu veér-
tibas ir salidzinamas ar vértibam pie lielajiem gravjiem. Siem gravjiem ir at3kirigas izteik-
tas gruntstdens limena svarstibas — gan islaicigas, atspogulojot atseviskus intensivaku
nokriSnu periodus, gan ilglaicigakas, pieméram, tdens limena kritums visos urbumos
no 2012. gada marta—-aprila lidz janijam-jilijam, kas atbilst saméra nelielajam nokrisnu
daudzumam 2011.-2012. gada ziema. Turklat Sis kritums izteikti ieziméjas visos urbu-
mos, bet gravju tuvuma eso$ajos urbumos (A2—-1 un A2-2) kritums un kapums ir ilgaki,
ar lielaku amplitadu. Ari $aja profila kop$ 2013. gada pavasara vérojama tadens [imena
krisanas, kas saistita ar 2013. gada sauso pavasari un vasaru.
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Plati, sfagniem stipri aizaugusi gravji, ka Aklaja purva, kur izveidots Ak2 profils, ta-
pat drené purvy, bet to ietekme uz gruntstidens limeni ir daudz vajak izteikta (26. attéls).
Par to liecina mazakas gruntstdens limena svarstibas pirms aizsprostu bives — Ak2
profila gruntsadens limena dziluma izmainas visa novérojumu perioda ir tikai ap 25 cm,
bet péc aizsprostu biives gruntsidens [imenis vél vairak stabilizéjas un limena izmainu
amplitida samazinas lidz pat 10-15 cm.

Noveérojumi liecina, ka te visos urbumos gruntsiidens limena izmainas ir lidzigas — at-
seviski Islaicigi kapumi un kritumi novérojami jebkura attaluma no gravja, vienigi talakajos
urbumos 3o atsevisko izmainu amplitida ir mazaka (5-10 cm) neka tuvakajos urbumos
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(10-20 cm). No vienas puses, tas varétu liecinat, ka S$adam gravim nav butiskas ie-
tekmes uz purva hidrologisko rezimu. No otras puses, tiesi $is atsevisko amplitadu
atskiribas dazados attalumos no gravja un Gdens limena stabilizéSanas péc aizsprostu
izbaves apstiprina, ka gravja ietekme ir bijusi.

4.2. APSAIMNIEKOSANAS PASAKUMU IETEKME

UZ AUGSTA PURVA BIOTOPIEM ROZU,
AKLAJA UN AIZKRAUKLES PURVA

Agnese Priede

Latvijas Universitates Biologijjas institlts, e-pasts: agnesepriede@hotmail.com

Projekta ,Augstie purvi” LIFEOBNAT/LV/000449 ietvaros Rozu, Aklaja un Aizkrauk-
les purva veikta Gdens limena paaugstinasana, aizdambéjot gravjus. Sis panémiens
Latvija izmantots jau vairakkart un ir devis véra nemamus panakumus purva vegeta-
cijas atjaunos$ana (Bergmanis u. c. 2002, Kuze & Priede 2008, Salmina & Bambe 2008).

Lai dokumentétu un izvértétu Rozu, Akla un Aizkraukles purva augsto purvu bioto-
pu stavokli pirms un péc hidrologiska rezima atjaunosanas, no 2010. lidz 2013. gadam
veikts vegetacijas monitorings. Visos tris purvos veikti purva atjaunosanas pasakumi,
paaugstinot tdenslimeni — aizdambéjot gravjus un tadéjadi kavéjot Gdens strauju aiz-
plasanu no purviem. Pétijuma noveérotas vegetacijas izmainas, lai noskaidrotu tdens
[imena paaugstinasanas ietekmi uz purva vegetaciju un purva biotopu atjaunosanos.
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Novadgravis péc aizsprostu bivniecibas Rozu purva 2012. gada pavasari (pa kreisi) un
2013. gada vasara (pa labi)

Drainage ditch after building of dams in Rozu Mire in springtime 2012 (left) and in summer
2013 (right)
Foto/Photo: Mara Pakalne

MATERIALS UN METODES

Vegetacijas monitorings istenots tris purvos: dabas liegumos ,Rozu purvs”, ,Aklais
purvs” un ,Aizkraukles purvs un mezi”. Purva biotopu apsaimniekosanas efektivita-
tes monitorings veikts tikai tajas dabas liegumu dalas, kur sastopami neskarti augsto
purvu, degradétu augsto purvu vai purvainu mezu biotopi. Visas monitoringa vietas
konstatétas dazadu pakapju purva biotopu degradacijas pazimes 20. gs. laika veik-
tas melioracijas ietekmé. Melioracijas gravju tuvuma atkariba no gravju blivuma un
noteces apjoma vairak vai mazak izteikti dominé sikkrimi, galvenokart virsi, vietam
gravju tuvuma izzudusi sfagni. Nosusinasanas ietekmétajas vietas augstais purvs daléji
aizaudzis ar strauji augosam priedém, retak purva bérziem, sinu stava vietam sfagni
izzudusi pavisam, to ipatsvars ir mazaks neka parasti neskartos augstajos purvos, vai
to vieta dominé borealiem skujkoku meziem raksturigas za|stnas.

Vegetacijas monitoringa vietas izvélétas ta, lai tas vismaz daléji sakristu ar vietam,
kur planoti purva aizsprosti uz melioracijas gravjiem un kur bija gaidamas vegetaci-
jas izmainas hidrologiska rezima izmainu ietekmé, ka ari ar hidrologiska monitoringa
transektém. Vegetacijas monitoringa parauglaukumi nav ierikoti visu planoto aiz-
sprostu tuvuma, bet vietas, kas ir pietiekami reprezentativas, lai atspogulotu izmainu
raksturu kopuma.

Lai iegltu pietiekami lielu atkartojumu skaitu, katra purva ierikotas 4 lidz 6 transek-
tes ar 5 lidz 6 parauglaukumiem katra, visos trijos purvos kopa 81 pastavigais parauglau-
kums. Rozu purva ierikoti 26 parauglaukumi 5 transektés, Aklaja purva - 30 parauglau-
kumi 6 transektés un Aizkraukles purva — 25 parauglaukumi 5 transektés.

Vegetacijas aprakstisanas metode veikta, balstoties uz Latvijas Dabas fonda 2003. gada
izstradato Purvu biotopu un sugu monitoringa rokasgramatu (Anon. 2003), modificé-
jot lauka datu formu un parauglaukumu formu un izmérus. Vegetacija novértéta apla
formas laukumos ar 4 m diametru. Tie izvietoti transektés pa 5-6 linija virziena prom
no melioracijas gravja, attalums starp parauglaukumu centriem - 6 m. Parauglaukuma
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centrs ieziméts ar koka mietu vai ka centrs ieziméts tur augoss koks, ka ari ar GPS uz-
tvéréju fiksétas parauglaukuma centra geografiskas koordinatas.

Vegetacija aprakstita, izmantojot Brauna—Blanké metodi. Novértéts projektivais se-
gums procentos pa vegetacijas staviem (koku, kriimu, lakstaugu un sikkrimu, sinu un
kérpju stavos). VirSiem novértéta vitalitate péc Cetru ballu sistémas: 1 — laba vitalitate,
2 - vidéja vitalitate (atseviskas kalSanas pazimes), 3 — slikta vitalitate (kalst), 4 — nokaltis.
Katru gadu veikta visu parauglaukumu fotofiksacija no viena un ta pasa rakursa.

Lai izprastu izmainu raksturu monitoringa vietas Cetru gadu laika, Saja raksta anali-
zétas vairaku indikatorsugu izmainas parauglaukumos: (1) sila virsa Calluna vulgaris
vitalitite un projektivais segums, (2) zalsiinu (Srébera risaines Pleurozium schreberi,
divzobju Dicranum spp., spidigas stavaines Hylocomium splendens), kadiku dzeguzlina
Poytrichum juniperinum un sfagnu Sphagnum spp. segums, t. sk. atkariba no attaluma
lidz tuvakajam melioracijas gravim.

REZULTATI

Monitoringa ietvaros tris gadu laika pirms purvu atjaunosanas darbiem fikséts
purva vegetacijas stavoklis un ta dabiska mainiba. Tacu, ta ka adens limenis bija pa-
augstinats tikai tre$a novérojumu gada rudeni, dokumentétas izmainas nepilna gada
laika péc hidrologiska rezima atjaunosanas iezimé tikai sakotnéjo izmainu raksturu,
parak isa novérojumu perioda dé| pagaidam nelaujot izvértét izmainas ilgtermina.
Visizteiktakas izmainas novérotas Rozu purva, kur gravju dambésana no trim purviem
veikta visagrak (2012. gada vasaras beigas). Rozu purva parauglaukumos gravju tuvu-
ma jau apméram meénesi péc tdenslimena pacel$anas saka kalst virsi. Aklaja purva un
Aizkraukles purva, kur aizsprosti uz gravjiem uzbuvéti nedaudz vélak, ar tdenslimena
izmainam saistita virsu kalsana netika novérota. Virsu vitalitate pasliktinajas ari Aklaja
un Aizkraukles purva (28. A, B attéls), tacu tas drizak saistams ar dabiskam fluktuaci-
jam, virsu dabisku novecosanos, ka ari dazos parauglaukumos ar nomidisanas ietekmi
monitoringa un aizsprostu bivniecibas laika.

Jau 2012. gada rudeni un 2013. gada vasaras sakuma Rozu purva gravjos paraug-
laukumu tuvuma tdens limenis bija paaugstinajies par apméram 10-20 cm, tacu pa-
rauglaukumu apkartné lielakas arpus gravjiem appliadusas platibas purva netika kon-
statétas. Aklaja purva un Aizkraules purva tdenslimenis gravjos péc aizsprostu uzbu-
vésanas bija paaugstinajies, tacu parauglaukumu apkartné appladusu platibu nebija.
Visos tris purvos novérotas nelielas izmainas kadras mitruma gravju tuvuma, vietam
nelielas platibas gravju tuvuma atradas zem tdens dazu centimetru dziluma.

Ta ka parauglaukumi izvietoti transektés lidz 26 m attaluma no gravjiem, tad i
attaluma robezas iespéjams analizét gravju ietekmi uz sfagnu - galveno augsta purva
ekosistémai optimala mitruma apstaklu indikatoru — seguma izmainam. Aprakstot
parauglaukumu vegetacijas stavokli 2010. gada, neviena no trim purviem nav konsta-
téta ciesa lineara sakariba starp attalumu no gravja un vidéjo sfagnu segumu. Biotopu
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stavokla izmainu salidzinasanai analizéts ari vidéjais sfagnu segums atkariba no atta-
luma lidz gravim 2013. gada péc adenslimena pacelSanas, bet izteikta lineara sakariba
netika konstatéta (27. attéls).
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27. attéls. Sfagnu vidéja seguma izmainas atkariba no attaluma lidz tuvakajam gravim
2010. un 2013. gada. Atziméta linearas regresijas likne un noradits determinacijas koefi-
cients. A - Rozu purvs, B — Aklais purvs, C - Aizkraukles purvs

Figure 27. Mean Sphagnum cover in relation to the distance to the nearest drainage dit-
ch in 2010 and 2013. Linear regression line and determination coefficient are shown.
A - Rozu Mire, B - Aklais Mire, C — Aizkraukle Mire

Sila virsis ir suga, kas, nosusinata augstaja purva pacelot adens limeni, parasti re-
ageé visstraujak. Rozu purva virsu vitalitates izmainas bija novérojamas jau apméram
meénesi péc tdenslimena pacel$anas, tacu monitoringa vietas virSu kalsana notika ti-
kai tiesa aizdambéto gravju tuvuma. Nepilnu gadu péc tidenslimena pacel$anas virsu
kalSana lielaka attaluma no aizdambétajiem gravjiem ar paceltu ddenslimeni netika
novérota neviena no trim purviem. Izmainu visparéjais raksturs paradits divu paraug-
laukumu pieméros 29., 30. attéla.
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28. attels. Virsu vitalitates izmainas Rozu (A), Aklaja (B) un Aizkraukles purva (C)
Figure 28. Shifts in the heather vitality in Rozu (A), Aklais (B) and Aizkraukle (C) Mire

Nelielas izmainas novérotas ari sila virda seguma, tacu tas nav vértéjamas ka buitis-
kas neviena no purviem (28. attéls).
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Augsta purva mitruma pakapes indikatoru — sfagnu, sila virsa un zalstinu - vidéja
projektiva seguma izmainas tris gadu laika (2010-2012) visos tris purvos uzrada nelie-
las dabiskas vegetacijas fluktuacijas (31. attéls). Visos tris purvos vegetacijas dabiska
mainiba nosusinasanas ietekmétajas purvu dalas bija relativi Iéna un izmainas sugu
sastava un seguma nenozimigas. Citi batiski faktori vai traucéjumi neviena parauglau-
kuma netika konstateéti.

29. attéls. Parauglaukums Rozu purva pirms Gdenslimena pacel$anas 2010. gada (A) un
péc iidenslimena pacel$anas 2013. gada (B)

Figure 29. Vegetation plot before elevation of the water table in Rozu Mire in 2010 (A)
and after elevation of the water table in 2013 (B)

30. attéls. Parauglaukums Aklaja purva pirms tidenslimena pacelsanas 2010. gada (A) un
péc udenslimena pacel$anas 2013. gada (B)

Figure 30. Vegetation plot before elevation of the water table in Aklais Mire in 2010 (A)
and after elevation of the water table in 2013 (B)

Foto/Photo: Agnese Priede
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2013. gada péc udenslimena pacelSanas bitiskas izmainas sfagnu seguma nav no-
tikusas. Péc gravju aizdambeésanas kadra kluvusi mitraka, ipasi parauglaukumos tiesa
gravju tuvuma (vidéji 2—8 m attaluma no gravjiem). Tacu novérojumu periods bija Tss,
un izmainas sfagnu seguma netika novérotas. Netika konstatétas ari véra nemamas
izmainas citu sinaugu projektivaja seguma.
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31. attéls. Petito augu sugu vidéja projektiva seguma izmainas Rozu (A), Aklaja (B) un
Aizkraukles (C) purva

Figure 31. Shifts in the mean cover of some plant species in Rozu (A), Aklais (B) and
Aizkraukle (C) Mire

DISKUSIJA

Pirms purva atjaunosanas darbiem vegetacijas mainiba tris gadu laika neviena
no purviem neuzradija butiskas izmainas. Ari pétijumi purvos citviet Eiropa parada,
ka dabiska fluktuacija dazu gadu laika lielakajai dalai augsto purvu augu sugu ir ne-
nozimiga (pieméram, Gunnarsson & Lars-Ake 2007). Virdu seguma izmainas pirms
adenslimena paaugstinasanas uzradija nelielas dabiskas fluktuacijas, kas vértéjamas
ka nenozimigas. Ari virSu vitalitates dabiskas izmainas, kas ietekmé virsu projektivo
segumu, nav bijusas nozimigas — lielakas izmainas pirms tdenslimena pacel$anas triju
gadu laika novérotas Aizkraukles purva, tacu tas drizak saistams ar virsu dabisku no-
vecosanos un izmidisanas ietekmi parauglaukumu apsekosanas laika, ka ari aizsprostu
bavniecibu. Ka liecina virsu vegetativas regeneracijas pétijumi, biologiski vecu (>15 gadi)
virSu audzeés vegetativas atjauno$anas kapacitate ievérojami samazinas (Mohamed &
Gimingham 1970) un virSu audzes klast skrajakas. Udenslimena paaugstinasana par
apméram 10-30 cm gravju tuvuma strauji izraisija virSu kalsanu visos trijos purvos,
tas liecina par kidras samitrinasanos un degradétiem purviem raksturigajai izteiktajai
virsu dominancei nepiemérotu apstak|u veidosanos.

Bez virSiem augsanas apstaklu izmainas straujak neka vaskularie augi parasti uzra-
da ari sinaugi, kas turpina augt visa bezsala perioda (Gunnarsson & Lars-Ake 2007,
Loisel et al. 2012). Neviena no purviem tris gadu laika pirms purva atjaunosanas dar-
biem netika konstatétas butiskas izmainas atsevisku siinu sugu vai ginsu projektivaja
seguma, un tas liecina, ka dabiskas fluktuacijas ir nelielas.
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Planojot purvu nosusinasanu, parasti tiek ievérots $ads princips: lai panaktu vélamo
efektu, nosusinasanas ietekmes platumam uz abam gravja pusem jabat ap 10-15 m,
bet talak gruntsiidens ietekmes izmainas nav tik buatiskas (Nusbaums 2008). Tadéjadi
nosusinasanas ietekmei ari uz purva vegetaciju visizteiktakai vajadzétu bt tiesa grav-
ja tuvuma, kur parasti efektivas gravju darbibas rezultata sfagnu var tikpat ka nebdt.
Kopuma visu triju purvu piemeéri liecina, ka tie$a joprojam darbojoSos gravju ietekmé
lidz 8 m attalumam vidéjais sfagnu segums ir niecigs, un, lai gan nav ciesas linearas
saistibas starp vidéja sfagnu seguma pieaugumu un pieaugosu attalumu no gravja,
sakot ar 8 m attalumu, visos purvos vidéjais sfagnu segums véra nemami palielinas.
Tomeér Sis novérojums nav visparinams, jo janem veéra ari gravju dzilums, idens limenis
gravjos, ka ari blakus esoSo gravju kumulativa ietekme.

Augsto purvu vegetacijas atjaunos$anas sekmju novértéjuma var izmantot ari citus
indikatorus, pieméram, parasto baltmeldru Rhynchospora alba, kas strauji sak ievies-
ties mitras un seklas parpladusas ieplakas (Kuze & Priede 2008, Priede, 3aja krajuma).
Tacu Rozu, Akla un Aizkraukles purva gadijuma parastais baltmeldrs arpus kontroles
parauglaukumiem melioracijas neskartajas vai mazietekmétajas vietas parauglauku-
mos tikpat ka netika konstatéts, ka ari isa novérojumu perioda dé| 2013. gada vel
nebija ieviesies vietas, kas kluvusas mitrakas.

Purvu atjaunosanas pieredze Rietumeiropa un Centraleiropa, kur ta uzkrata ilgaku
laiku neka Latvija, liecina, ka ir iespéjama sekmiga purva ekosistémas atjaunosana,
ja pastav dazi priek$nosacijumi: augstajam purvam raksturigs hidrologiskais rezims
bez izteiktas nosusinasanas ietekmes un séklu un sporu avotiem apkartné (Mooney
& Wheeler 1999, Jauhiainen et al. 2002, Vasander et al. 2003). Pagaidam Rozu purva,
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Aklaja purva un Aizkraukles purva monitoringa periods vértéjams ka parak iss, lai pa-
matoti vértétu augstajam purvam raksturigas vegetacijas atjaunosanos veikto pasaku-
mu ietekmé. Tacu, ka liecina pédéjie novérojumi 2013. gada, ilgaka laika posma, lidzigi
citiem atjaunotajiem Latvijas augstajiem purviem (Kuze & Priede 2008, Salmina &
Bambe 2008, Priede, 3aja krajuma), paredzama sfagnu dominances veido$anas, grislu
dzimtas augu, dzérvenu, rasenu — augsto purvu specialo sugu — ievieSanas un izteikta
virSu Tpatsvara samazinasanas. Tadéjadi tiktu panakta ne tikai kiidras samitrinasana
un tipisko sugu atgrieSanas, bet ari atjaunotos purva ekosistémas funkcijas — adens
akumulacija, oglekla uzkrasana utt.

Veicot purvu hidrologiska rezima atjaunosanu vai citus purvu biotopu atjaunosa-
nas pasakumus, ir svarigi dokumentét gan atjaunosanas panémienus un to efektivitati,
gan ilgaku laiku veikt purva sugu un biotopu monitoringu, tadéjadi uzkrajot pieredzi,
ko var izmantot lidzigu projektu istenosanai nakotné.

4.3. GRUNTSUDENS LIMENA

PAAUGSTINASANAS IETEKME UZ AUGAJU DABAS
LIEGUMA ,MELNA EZERA PURVS”: PIRMIE REZULTATI

Liene Aunina

Latvijas Universitates Biologijas institats, e-pasts: Isalmina@latnet.lv

Latvija 10% no valsts teritorijas aiznem kidras atradnes (Snore 2004). Tiek uzska-
tits, ka purvi aiznem 4,9% valsts teritorijas, tacu preciza to platiba Latvija nav zinama.
Pétijumi liecina, ka aizsprostu ierikoSana sekmé purva augaja atjaunosSanos susina-
$anas ietekmétos purvos un jau izmantotajos purvos (Rowell 1988, Wheeler & Shaw
1995, Stoneman & Brooks 1997 péc Lanta et al. 2006). Latvija lidz $im gruntstdens
[imena stabilizéSanas pasakumi veikti desmit augstajos purvos, tai skaita Melna ezera
purva. Visi pasikumi, iznemot vienu, veikti LIFE projektu ietvaros. Si raksta mérkis ir
informét par augaja izmainam péc aizsprostu ierikosanas un gruntsiidens [imena sta-
bilizésanas dabas lieguma ,Melna ezera purvs”.

MATERIALS UN METODES
PETI)UMU VIETA

Dabas liegums ,Melna ezera purvs” atrodas Tire|u lidzenuma, kas ir bagats ar purviem,
tacu aptuveni 40% no tiem jau ir izmantoti kidras ieguvei, un kidras ieguve turpinas.

No agrak gandriz 10 000 ha plasa Cenas tirela saglabajusas divas dalas — viena no
tam (lielaka dala — 2133 ha) ietilpst dabas lieguma ,Cenas tirelis”, otra (mazaka dala -
317 ha) ietilpst dabas lieguma ,Melna ezera purvs”. Teritorija, kaut ari neliela, tomér sava
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geografiska novietojuma dé| ir nozimiga, jo papildina netalu uz rietumiem eso$a Cenas
tirela dabas lieguma biologiskas vértibas un ir ekologiska koridora dala, kas savieno augsto
purvu ar talak uz rietumiem eso$o Kemeru nacionalo parku. Dabas liegums ,Melna ezera
purvs” ir Cenas tirela austrumu dala, kas palikusi nenorakta parmériga mitruma dél.

Dabas liegumu ,Melna ezera purvs” gandriz no visam pusém ietver kidras izstra-
des lauki un melioracijas kontirgravji (84% no teritorijas perimetra), turklat gravji ir
arT pasa dabas lieguma, kas vél vairak pastiprina nosusinasanas efektu teritorija. Kaut
ari 266 ha jeb 84% no teritorijas aiznem Eiropas nozimes ipasi aizsargajami mitrzem-
ju biotopi (augstie purvi, distrofi ezeri un purvaini mezi), tomér kopuma teritorija ir
vértéjama ka stipri ietekméta. Apméram 12% no dabas lieguma aiznem kadras lauki,
kuros kadras ieguve partraukta 1989. gada. Paslaik lielakaja dala no tiem ir izveidoju-
Sies nelieli stavosi sekltdeni, tacu saglabajusas ari dazas neappladusas joslas. Kadras
laukos notiek dabiska augaja atjaunosanas (Dabas lieguma ,Melna ezera purvs” dabas
aizsardzibas plans 2011).

METODES

EK LIFE+ projekta ,Augstie purvi” ietvaros 2012. gada janvari—februari dabas lie-
guma ,Melna ezera purvs” gravjos tika uzbavéti 54 kadras aizsprosti. Lai novértétu
pasakuma ietekmi uz purva augaju, veikta ikgadéja vegetacijas uzskaite pastavigos pa-
rauglaukumos un parauglaukumu fotografésana pirms un péc aizsprostu ierikosanas.

Lai objektivi varétu sekot lidzi vegetacijas izmainam, parauglaukumi tika ierikoti
jau 2010. gada oktobri. Vegetacija analizéta 2011. gada un 2012. gada jalija un ok-
tobri.

PARAUGLAUKUMU IZVELE

Melna ezera purva parauglaukumi ierikoti:

1. divos gravjos, kuros planota aizsprostu veidosana;

2. susinasanas ietekmétaja purva dala blakus planotajiem aizsprostiem, kur,

visticamak, vegetacijas izmainas notiks visstraujak;

3. neappladusaja frézlauka dala.

Parauglaukumi, cik iespéjams, ierikoti blakus hidrologisko mérijumu vietam, lai va-
rétu salidzinat vegetacijas izmainas ar Gdens limena izmainam péc aizsprostu ieriko-
$anas. Parauglaukumu ierikosana veikta péc tam, kad noteiktas planotas aizsprostu
vietas un adens limena mérijumu vietas. letekmétaja un mazskartaja purva dala vege-
tacija aprakstita 4 m? lielos aplveida parauglaukumos. letekmétaja purva dala paraug-
laukumi ierikoti perpendikulari susinasanas gravim, attalums starp parauglaukuma
centriem ir 6 m (32. attéls). Divos gravjos parauglaukumi tika ierikoti, lai noskaidrotu
gravju aizaugsanas tendences péc aizsprostu ierikosanas. Parauglaukumu izmérs uz
gravjiem bija atkarigs no gravju platuma un dziluma, visbiezak tas bija 2x2 m. Visi
parauglaukumi nofotograféti. Parauglaukumu centrs vai kreisa mala (gravjos) daba
atziméta ar krasainu lenti, kas apsieta ap koku vai krimu.
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@ 32. attéls. Parauglaukumu ierikosanas
shema dabas lieguma ,Melna ezera purvs”
@ ATTALUMS STARP . s 4t
PARALIGLALKUMU ziemelaustrumu un centralaja dala
@ CENTRIEM - 6m
@ Figure 32. Design of the arrangement of
GRAMS sample plots in Melnais Lake Mire

VEGETACIJAS UZSKAITE

Parauglaukumos uzskaititas visas tur sastopamas augu sugas un vizuali novértéts
to projektivais segums, atziméts koku skaits kridmu un koku stava, ka ari sikkrimu un
koku vitalitate. Noveértéts atklatas kadras, nobiru un Gdens segums procentos.

Nomenklatira: vaskularie augi (Gavrilova & Sulcs 1999), siinas (Abolina 2001),
kérpji (Piterans 2001). Sfagni Sphagnum flexuosum, S. fallax un S. angustifolium, kurus
grati noteikt lauka apstak|os, apvienoti Sphagnum recurvum kompleksa.

REZULTATI UN DISKUSIJA
AUGAJA STRUKTURA UN SUGU SASTAVS
PIRMS AIZSPROSTU IERIKOSANAS

Parauglaukumi susinasanas ietekmeétaja augstaja purva izvietoti transektés perpen-
dikulari gravjiem: 1. transekte (M2-1 lidz M2-6), 2. transekte (M12-M16), 3. transek-
te (M17-M21), 4. transekte (M22-M26) (33. attéls). Divas frézlauku neapplidusajas
joslas starp adens klajumiem ierikoti 11 parauglaukumi (5. transekte: M1-Mé6; 6. tran-
sekte: M7-M11), ar kokiem apaugusajas kidras ieguves platibas — cetri (M1a, M6a,
M6b, M11a), frézlauku zemakajas dalas, kas regulari applist, — sedi parauglaukumi
(M27-M32). Udens limena mérijumu akas atrodas blakus 1. transektei, frézlauku ar
kokiem apaugusajas dalas un pa vienai — 5. un 6. transekté (3. tabula). Septini paraug-
laukumi (MG1-MG?7) ierikoti divos gravjos. Augajs 2011. gada analizéts 49 parauglau-
kumos, bet 2012. gada - 48 parauglaukumos, jo viens gravja parauglaukums (MG4)
izmainits, bavéjot aizsprostus.

Parauglaukumi atrodas susinasanas stipri ietekméta augstaja purva ar izteiktu
koku un krimu stavu (50-90%) (2., 3. transekte) un vidéji stipri ietekméta augstaja
purva ar mazaku koku un kriimu stava segumu (0-42%) (1., 4. transekte). Visos aug-
sta purva parauglaukumos ir izteikts sikkriimu stavs, kura dominé sila virsis Calluna
vulgaris (vidéjais segums parauglaukuma 85%). Kopéjais sfagnu segums (Sphagnum
magellanicum, S. rubellum, S. recurvum kompl,, S. tenellum, S. cuspidatum) transek-
tés variéja no 3 lidz 91% (4. tabula). Sfagnu kopéjais segums parauglaukumos butiski
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33. attéls.

Transeksu un
parauglaukumu ierikosanas
vieta dabas lieguma ,Melna
ezera purvs”

Figure 33.

Location of the transects
and sample plots in
Melnais Lake Mire

pieaug, palielinoties attalumam no gravja (p = 0,051) (34. attéls), tacu virSu un koku/
kriimu stava seguma izmainas ir mazak izteiktas. Tas varétu bt izskaidrojams ar to, ka
gravji, kuriem perpendikulari atrodas transektes, tika izrakti péc tam, kad lielaka purva
dala jau bija norakta, tatad tur jau bija susinasanas ietekméts augajs ar blivu virsu segu
un izteiktu priezu segumu. Priezu projektivais segums pozitivi korelé ar sugu skaitu
(p = 0,045), jo lielaks priezu segums ir sausakas vietas, kur var augt vairak kérpju un
za|sinu sugu. Augsta purva parauglaukumos konstatétas 26 augu sugas. Vidéja sugu
daudzveidiba un sugu skaits ir lielaks transektés ar lielako priezu segumu un mazako
sfagnu segumu (2, 3. tr. > 4. tr. > 1. tr.) (4. tabula). Sadas vietas aug dazadas za|siinas
un kérpji, kas raksturigi sausakam vietam purva, galvenokart spidiga stavaine Hylo-
comium splendens, vilnaina divzobe Dicranum polysetum, Srébera rasaine Pleurozium

3. tabula. Udens limena mérijumu aku numuri, vidéjais gruntsiidens limenis (Délina 2013) un
atbilstosie augaja parauglaukumi Melna ezera purva

Table 3. Groundwater level (GWL) measurement wells, mean groundwater level and dam
construction in 2011 (Délina 2013) and corresponding vegetation sample plots in Melnais
Lake Mire

letekméts augstais purvs | Drainage influenced raised bog Frézlauki | Cut-over bog
M2-1 M2-1 =24 M1-1 M1a =35
M2-2 M2-2 -25 M1-2 M4 =37
M2-3 M2-3 -18 M1-3 Mé6a =71
M2-4 M2-4 -13 M1-4 Mé6b =75
M2-5 M2-5 -12 M1-5 M10 -16
M2-6 M2-6 -16 M1-6 M11a -29
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schreberi, zvaigznveida kladina Cladina stellaris. Augu sugu sastavs susinasanas ietek-
métaja Melna ezera purva neatskiras no sugu sastava neskarta sinu purva, tacu atski-
ras sugu sastopamibas biezums un projektivais segums (41. attéls).

34. attéls.
Kopéja sfagnu seguma (%)
izmainas atkariba no

gravim dabas lieguma ,,Melna

e |j parauglaukuma attaluma lidz
1 I ezera purvs” (1.-4. transekte,

Buia] 2011. gads)
g usl
i :.: Figure 34.
nif T Changes in the total
::- L] Sphagnum cover, %, depending
=] : l on the distance from the
rl = drainage ditch
T T L T T in Melnais Lake Mire
Distance_m (Transects 1 and 4, 2011)

Frézlauku neapplidusajas joslas (5. un 6. transekte) 23 gadu laika izveidojies skrajs
lakstaugu un kramu stavs. Kriimu stavu veido purva bérzs Betula pubescens un paras-
ta priede Pinus sylvestris. Lakstaugu stava visbiezak sastop makstaino spilvi Eriopho-
rum vaginatum, bet stinu stavs ir vaji izteikts — uz atklatas kidras aug tikai atseviskas
stnu cintinas.

Piekto transekti raksturo skraj$ koku apaugums, vidégji liels lakstaugu segums un at-
klata kadra ar atseviskam stinu grupam (4. tabula). Kramu stavu veido Pinus sylvestris un
Betula pubescens (lidz 7 m). Lakstaugu stava dominé un visbiezak sastopama makstaina
spilve Eriophorum vaginatum, bet stinu stava izklaidus aug kadiku dzeguzlins Polytric-
hum juniperinum. No citam vaskularo augu sugam Seit zinamas polijlapu andromeda
Andromeda polifolia, Saurlapu spilve Eriophorum polystachion, zilgana molinija Molinia
caerulea, zilene Vaccinium uliginosum, plasais donis Juncus effusus un uzpustais grislis
Carex rostrata. Vidéjais sugu skaits parauglaukuma mazs — tikai 4 sugas.

Tapat ka 5. transektg, ari 6. transekté ir skrajs koku—krimu stavs, ko veido purva
bérzs Betula pubescens un parasta priede Pinus sylvestris, lielako dalu joslas aiznem
atklata kadra. Lakstaugu stavs vidéji attistits (4. tabula). Vietam sastop atseviskus ka-
diku dzeguzlinus Polytrichum juniperinum, nokarvacelisu poliju Pohlia nutans un mai-
nigo divzobiti Dicranella varia. Vidéjais sugu skaits parauglaukuma - 5,8 sugas.

Divi parauglaukumi ziemelu pusé pie adenstilpes (M1a, M11a) ierikoti méreni
mitras kadras augsnés, kur jau izveidojies saslédzies koku stavs, ko veido priede un
purva bérzs. Skrajo lakstaugu stavu veido sila virsis Calluna vulgaris, makstaina spil-
ve Eriophorum vaginatum, plasais donis Juncus effusus, niedraju ciesa Calamagrostis
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4. tabula. Vegetacijas struktiira Melna ezera purva parauglaukumos 2011. gada
Table 4. Vegetation structure in sample plots in Melnais Lake Mire before dam construction

Vidéjais koku &  Vidgjais Calluna Vidéjais lakstaugu  Vidéjais sfagnu  Vidéjais zalsinu

krdmu segums, % segums, % segums, % segums, % segums, %
Mean tree & shrub  Mean Calluna Mean herb Mean Sphagnum Mean brown moss
cover, % cover, % cover, % cover, % cover, %
1. transekte
Transect 1 93 90,2 4,3 58,2 0,25
2. transekte
T2 52 89,8 6,8 54,2 0,6
3. ransekre 20 79,6 10,4 51,2 13
Transect 3
4. transekte
T — 7,4 95 6,2 56 1,2
5. transekte
Transect 5 10,6 0,5 35,2 0 0,3
£ i e 13,2 19,8 42,4 0 2,7
Transect 6 ! g ’ !
Mezaina dala-D
Wooded part -S 15 38 26 0 08
Mezaina dala-Z
Wooded part-N 56,5 - 1l g 2
Periodiski
applistosa daja 25 02 108 0 0,01
Temporary ! ! ! ’

flooded area

arundinacea un zilgana molinija Molinia caerulea. Savukart sinu stava sastopamas
vien atseviskas zalstnas, galvenokart vilnaina divzobe Dicranum polysetum. Kriimu
stava aug meza avene Rubus ideaeus un parastais kriklis Frangula alnus. Appladuso
frézlauku dienvidu dala (M6a, M6b) koku stavu veido purva bérzs Betula pubescens
(15%). Lakstaugu stavs izteikts — to veido sila virsis Calluna vulgaris un makstaina spil-
ve Eriophorum vaginatum, bet skrajo stnu stavu (4%) — nokarvacelisu polija Pohlia
nutans un kadiku dzeguzlins Polytrichum juniperinum.

Frézlauku periodiski applistosajas vietas (M27-M32) uz kadras aug vien atseviski
makstainas spilves Eriophorum vaginatum un purva bérza Betula pubescens eksempla-
ri (4. tabula). Appliadusajos laukos izveidojusies sekltdeni, un gar tdenstilpes malam
aug uzpastais grislis Carex rostrata, parastais baltmeldrs Rhynchospora alba, parasta
niedre Phragmites australis, makstaina spilve Eriophorum vaginatum, vietam ari sfagni.

Pirms aizsprostu ierikosanas pirmaja gravi (MG1-MG4) auga tikai atseviskas sfagnu
sugas un vaskularie augi, proti, Sphagnum recurvum kompl., Magelana sfagns Sphag-
num magellanicum, garsmailes sfagns Sphagnum cuspidatum, makstaina spilve Eriop-
horum vaginatum, liela dzérvene Oxycoccus palustris un parastais baltmeldrs Rhync-
hospora alba. Vidgjais lakstaugu projektivais segums parauglaukumos bija tikai 5%, bet
sfagnu segums — 3%. Paréjo teritoriju aiznem adens. Otrais gravis ir ar nelielu aizaugu-
mu (MG5-MG?7), kura sfagnu vidéjais segums 42,6%. Domingjosas sugas — Sphagnum
cuspidatum un S. magellanicum. Vaskularie augi veido nelielu segumu — lidz 1-9%
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parauglaukuma (vidéji 5%), dominé polijlapu andromeda Andromeda polifolia, mak-
staina spilve Eriophorum vaginatum, parastais baltmeldrs Rhynchospora alba un purva
vaivarin$ Ledum palustre.

. 35. attéls.

Augsta purva augaja izmainas
pusgadu péc aizsprostu
ierikosanas dabas lieguma
»Melna ezera purvs”. Ar bultam
attélots augaja sukcesijas virziens

/ -

e & -

ure ":ﬁ.“

um i

Axis 2

J =4 Figure 35.
/ m Vegetation changes six months
e T after dam construction in the
1 raised bog part of Melnais
E .h , Lake Mire. Arrows indicate the

;‘.,.. direction of succession

Axes 1

AUGAJA IZMAINAS PEC AIZSPROSTU IERIKOSANAS

Augstais purvs

Statistiski batisku atdkiribu starp 2011. un 2012. gada augaju augsta purva paraug-
laukumos, analizéjot visas transektes kopa, nav (p = 0,977). Tacu atskiribas konstatétas
1. un 3. transekté. Desmit parauglaukumos sukcesija notiek mitruma palielinasanas
virziena (35. attéls), jo tajos sfagnu kopéjais segums pieaudzis vairak neka par 20%.
Viena parauglaukuma (M2-1), kas atrodas mikroreljefa pazeminajuma 0,5 m no grav-
ja, vérojams izteikts sila virSu seguma samazinajums par 48%, kas izskaidrojams ar vir-
Su nokalSanu (36. attéls), paaugstinoties tdens limenim vidéji par 38 cm aizsprostu
tiesas ietekmes zona (Délina 2013).

Sfagnu kopéja seguma izmainas péc aizsprostu ierikosanas bija visizteiktakas
1. transekté, kuras parauglaukumos jau sakotnéji bija lielakais sfagnu segums un ma-
zakais priezu segums, un vismazakas 2. transekté, gravja pretéja pusé, kas atspogulo
purva susinasanas stipri ietekmétu augaju. Sfagnu kopéja seguma palielinasanas kon-
statéta galvenokart lidz 40 m attalumam no gravjiem (37. attéls). Tas skaidrojams ar
aizsprostu tieso un netieso ietekmi — tudens [imena stabilizéSanos purva un augsto
pavasara limenu saglabasanos visu vasaru, kas ir novérojama visos urbumos 25-250 m
attaluma no gravja (Délina 2013). Parauglaukumos palielinajies S. recurvum kompl.,
bet samazinajies Magelana sfagna S. magellanicum segums. Trijos parauglaukumos
ieviesies garsmailes sfagns S. cuspidatum. Tie bija parauglaukumi, kur jau sakotnéji at-
radas izteikti sfagnu paklaji lieknas, tatad tas bija slapjakas vietas transekté. Pirmaja
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36. attéls. Nokaltuso virsu josla gar gravi, uz kura ierikoti kadras aizsprosti Melna ezera
purva dienvidu dala

Figure 36. Dead Calluna vulgaris in 1-2 m zone along drainage ditches after dammingin
Melnais Lake Mire

Foto/Photo: Liene Aunina

transekté parauglaukumos ar izteiktu sfagnu paklaju un nelielu sikkriimu segumu di-
vos parauglaukumos ieviesies parastais baltmeldrs Rhynchospora alba, bet trijos ta se-
gums ir nedaudz palielinjjies. Visas Cetras purva transektés, 19 parauglaukumos no 21,
par 1-5% palielinajies makstainas spilves Eriophorum vaginatum projektivais segums,
galvenokart pieaugot spilvju cinu izmériem. Augaja izmainas, visticamak, ietekméjis
ari nokrisnu daudzums, kas 2012. gada bija labvéligs sfagnu attistibai, jo bija sniegiem
bagata ziema, kas nodrosindja bagatigus kusanas tdenus pavasari. Ka norada Laine et
al. (2011), sfagnu augsana visizteiktaka ir pavasari un rudent.

SeSus ménesu péc aizsprostu ierikosanas sugu daudzveidiba (S, D") palielinajusies
tikai 1. transekté, paréjas trijas transektés ta bija ar niecigam izmainam vai nemainiga
(5. tabula). 1. transekté sfagnu paklajos ieviesusas lieknu sugas Sphagnum cuspidatum
un Rhynchospora alba.

Susinasanas gravji purva

Abos gravjos notikusas augaja izmainas. Tajos kopéjais sfagnu un makstainas spilves
segums nedaudz palielinajies (38. attéls). Dambéto gravju aizaugsana dokumentéta ari
citviet Latvija un pasaulé (Lanta et al. 2006, Kuze & Priede 2008, Salmina & Bambe
2008), un ta tiek uzskatita par vélamu rezultatu purvu atjaunosana (Lanta et al. 2006).
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5. tabula. Videéja sugu skaita (S) un sugu daudzveidibas (D")

izmainas augsta purva transektés dabas lieguma ,,Melna ezera purvs”

Table 5. Changes of species richness (S) and species diversity (D") in raised bog transects
in Melnais Lake Mire

1.transekte | Transect 1 11,2 12,5 0,4896 0,58495
2.transekte | Transect 2 15,2 15,8 0,68282 0,68872
3.transekte | Transect 3 15,2 15,6 0,65084 0,6635
4.transekte | Transect 4 13,6 13,6 0,57992 0,5959

38. attéls. Augaja izmainas gravi (MG6) péc aizsprostu ierikosanas 2012. gada
(A - situacija 2010. gada, B - 2012. gada)

Figure 38. Vegetation changes in Ditch 2 after the dam construction in 2012
(A - view of sample plot MG6 in 2010; B — view of sample plot MG6 in 2012)

Foto/Photo: Liene Aunina
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Frézlauku neappludusi dala

lerikoti Cetri kdras aizsprosti, lai samazinatu gruntstadens [imena svarstibas augsta
purva un purvaino mezu biotopos, vienlaikus censoties nepaaugstinat [imeni frézlaukos.

Péc aizsprostu ierikosanas (marts—aprilis 2012) vidéjais gruntsidens limenis me-
zainaja frézlauku dala uz ziemeliem no Gdenstilpes bija -0,28 cm, kadras joslas tas bija
-0,16 cm un mezainaja frézlauku dala uz dienvidiem no Gdenstilpes -0,52 cm (Délina
2013). Gruntsadens limena celSanas konstatéta tikai divas akas. Tas bija akas, kas atra-
das vistuvak ierikotajiem aizsprostiem — mezainaja dala uz dienvidiem no tdenstilpes.
Aka M1-3 adens limenis pacélas vidéji par 16-17 cm, bet aka M1-4 — par 5-6 cm
(Délina 2013). Tomér augaja izmainas blakus §im akam netika novérotas. Tas varétu
bat izskaidrojams ar to, ka Sie parauglaukumi atrodas stipri mineralizétas un sausas
kadras augsnés, un nelielas gruntsadens limena izmainas vél neietekmé augaju.

Izteiktas augaja izmainas konstatétas tikai frézlauka mitrakajas periodiski applis-
tosajas vietas (M27-M32), kur vietam pat divkart palielinajies makstainas spilves se-
gums. Makstainas spilves seguma pieaugums vietam vérojams ari frézlauka neappl-
dusajas joslas (5. un 6. transekte) (39., 40. attéls). Nelielas augaja izmainas konstatétas
ar kokiem apaugusajos kidras laukos uz ziemeliem no adenstilpes (M1a, M11a), lai
gan grunstidens [imena izmainas tur netika konstatétas (Délina 2013). Tur par daziem
procentiem palielinajies plasa dona Juncus effusus, sila virsa Calluna vulgaris un mak-
stainas spilves Eriophorum vaginatum segums. Saja vieta jau sakotnéji gruntsiidens
[imenis bija augstaks (3. tabula), tatad augtene bija mitraka. Visticamak, augaja izmai-
nas frézlaukos varétu bit saistitas ar mitrumu miloSiem augiem labvéligiem meteoro-
logiskajiem apstakliem 2012. gada, tacu aizsprostu ietekmi ari nevar izslégt.

Pétljums parada, ka Melna ezera purva sfagni strauji reagé uz gruntsiadens limena
stabilizésanos susinasanas mazskarta augsta purva. Tas netika novérots Vasenieku un

=

39. attels. Eriophorum
2011 w2012 WM2013  yaginatum seguma (%)

izmainas dabas lieguma
»Melna ezera purvs” frézlauku
60 augstakajas vietas
(5. un 6. transekte)
Figure 39. Changes in
Eriophorum vaginatum cover,
_I_I_III_III.I i .

P
=

%, in the non-flooded cut-over
bog (Transects 5 and 6)

Eriophorum vaginatum cover, %
Cover of Eriophorum vaginatum, %%

M1 M2 M3 M4 M5 M6 M7 MB MO ML0MIL
Parauglaukumi | Sample plots
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Klanu purva un Cenas tireli, kur veikti lidzigi pétijumi (Salmina & Bambe 2008). Tacu
péc aizsprostu bives Melna ezera purva, tapat ka Vasenieku purva un Cenas tireli,
palielinajas makstainas spilves Eriophorum vaginatum segums. Visos lidz $im pétitajos
augstajos purvos 1-2 m josla gar gravi vérojama sila virsa Calluna vulgaris nokalsana
(Salmina & Bambe 2008, Kuze & Priede 2008). Salidzinajuma ar neskartu augsta purva
augaju Cenas tireli priezu un virSu segums Melna ezera purva parauglaukumos jopro-
jam ir lielaks. Gravim blakus esoSajos parauglaukumos aridzan sfagnu segums ir divas

41. atteéls.
Neskarta augsta purva un susi-
nasanas ietekméta augsta purva

100 m Cenas tirelis | Cena Mire svarigako augaja parametru
& MEP 2011 salidzinajums Melna ezera purva
g 80 - MEP:zaiz (MEP) un Cenas tirela neskartaja
: mMEP 2013 dala (references vieta). Abas
g 60 teritorijas augu sugu vidéjais
E projektivais segums vértéts pro-
J 4 centos
E‘ Figure 41.
T 0 Comparision of main vegetation
f;'L l I parameters of an undisturbed
= 0 . - i raised bog (Cena Mire) and the

Sphegnum Callune Kok & krlimi | Rhynchospora  drainage-affected raised bog
e vulgeris  Tree & shrub alba area in Melnais Lake Mire (MEP).
The central part of Cena Mire is
a reference area for Melnais Lake
Mire. Mean species cover, %, is
indicated
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lidz tris reizes mazaks neka Cenas tirela neskartaja dala, kas uzskatama par neskarta
augsta purva augaja references vietu (5. tabula). Tomér kopuma augaju izmainu ten-
dences Melna ezera purva péc aizsprostu ierikosanas ir neskarta augsta purva augaja
virziena (41. attéls). Tik strauju lieknu sugu, parasta baltmeldra Rhynchospora alba
un garsmailes sfagna Sphagnum cuspidatum, paradisanos péc aizsprostu ierikosanas
sekmé 3o sugu klatbitne blakus eso$aja purva mazskartaja dala. Sugu diasporu no-
zimi purva augaja atjaunosana ir uzsvérusi vairaki autori (Poschlod 1995, Money &
Wheeler 1999). Janem véra, ka gruntsiadens stabilizésanas notiek vairaku gadu laika
pécaizsprostu ieriko$anas (Ruseckas & Grigalitinas 2008). Tadéjadi més varam sagaidit
augaja izmainas ari turpmakajos gados. Turklat 2012. gada péc aizsprostu ierikosa-
nas vidéjais gruntsidens limenis Melna ezera purva augsta purva biotopos (Il profils,
marts—septembris) ir +5 cm (Délina 2013), un tas ir nedaudz augstaks neka Cenas
tirela, Vasenieku purva un Klanu purva neskartaja dala (-12, -3,8, -4,1 cm, pavasaris—
rudens) (Indriksons 2008).

Pateicibas

Izsaku pateicibu Baibai Strazdinai par palidzibu kartogréfisko materialu sagatavosand un
Aindram Auninam par palidzibu datu analize.

4.4. KOKU UN SIKKRUMU MAKSIMALA

VECUMA NOTEIKSANA VIENA NO KUDRAS
LAUKIEM DABAS LIEGUMA ,MELNA EZERA PURVS”

lluta Dauskane, Agita Treimane
Latvijas Universitates Biologijas fakultate, e-pasts: iluta.dauskane@lu.lv

Gan dabiskos, gan noraktos purvos koki, kriimi un sikkriimi ietekmé augsnes mitruma
rezimu. Liels daudzums tdens tiek zaudéts evapotranspiracijas procesa, ka ari kokaugu
segums butiski ietekmé nokrisnu Gdens nonaksanu lidz augsnei — dala nokriSnu Gdens
paliek uz augiem vai to nobiram. Tas savukart kavé sfagnu atjaunosanos kidras laukos.
Taja pasa laika, balstoties uz K. K. Farika pétijuma rezultatiem (Farrick 2008), sikkrimu
klatbitne kidras laukos tiesi var veicinat sfagnu atjaunosanos. Tas skaidrojams ar to, ka
evapotranspiracijas intensitate no kiidras zem nobiram ir mazaka neka no atsegtas kud-
ras, tadé| nobiram ir batiska loma, palielinot Gdens piesatinajumu kadra. Autors turklat
iesaka kidras lauka paaugstinat gruntsidens limeni lidz 20 cm no virskartas. Grunts-
adens [imena paaugstinasana nodrosina pietiekamu mitrumu saknu zona, lidz ar to augi
neizmanto tdeni no virséjiem kadras slaniem. Tada gadijuma kiadras virskarta adens var
nonakt kapilaras pacel$anas rezultats, ta nodrosinot nepiecieSsamo tdens daudzumu, lai
sfagni varétu ieviesties un izdzivot. Autors iesaka ari samaisit sfagnu diasporas ar ériku
dzimtas Ericaceae sikkrimu séklam, kuri augot labvéligi ietekmétu siinu atjaunos$anos.
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Pédéjos gados ir veikti daudzi pétijumi par augu atjauno$anos nosusinatos un no-
raktos purvos, tomér joprojam ir maz zinams par to, cik ilgam laikam japaiet péc kadras
lauka ekspluatacijas beigam, lai taja saktu ieviesties koki un sikkrami. Augu vecumstruk-
tdra ir viens no batiskakajiem indikatoriem, kas palidz rekonstruét ekologiskos procesus
un antropogeéno ietekmi dazadas ekosistémas (Schweingruber & Poschlod 2005, Buras
et al. 2012). Tada augu anatomiska iezime ka gadskartas palidz noteikt So augu vecu-
mu (Dietz & Schweingruber 2002). Sikkriimiem gadskartu veidosanas un to atpazisana
stumbra norit péc tiem pasiem principiem ka kokiem. Sikkrimu gadskartas ir samé-
ra jauns analizétais materials dendroekologiskajos un dendroklimatiskajos pétijumos.
Analizéjot sikkramu populaciju vecumstruktiru, iespéjams uzzinat ne tikai par sugas
ekologiju (Ejankowski 2008, 2010), bet ari par dzivotnes kvalitati un tas sukcesijas gaitu
(Rixen et al. 2004, Zverev et al. 2008), nepiecieSamo apsaimniekosanu un atjaunosanas
pasakumiem (Berdowski & Siepel 1988, Velle et al. 2012).

Veikta pétijuma meérkis bija noskaidrot maksimalo vecumu kokiem un sikkra-
miem, kas auga viena no kadras izstrades laukiem dabas lieguma ,Melna ezera purvs”.
Lai sasniegtu mérki, izvirziti $adi uzdevumi: 1) apskatit teritoriju un izvéléties pétijuma
veiksanai piemérotu kadras lauku, 2) izvéléties piemérotu metodi paraugu ievaksanai,
3) ievakt koku un sikkriimu paraugus vecuma noteiksanai, 4) noteikt koku un sikkra-
mu vecumu.

MATERIALS UN METODES
PETIJUMA VIETAS APRAKSTS

Koku un sikkriimu paraugi ievakti viena no dabas lieguma kadras laukiem, kur au-
gaja atjaunosanas bija tikai vél sakuma stadija, tas ari nebija parpladis un pilniba aiz-
audzis ar kokiem. Vislielakais koku (galvenokart parastas priedes Pinus sylvestris un
purva bérza Betula pubescens) un sikkramu (galvenokart sila virsa Calluna vulgaris)
blivums bija sastopams kidras lauka periférija — gar kontargravi. Ta bija vissausaka —
kontirgavja tiedi ietekméta zona. Kiadras lauka ziemelu dala bija |oti slapja un aizau-
gusi galvenokart ar parasto niedri Phragmites australis. Savukart centralaja dala bija
attistijusies bérzu audze (valdosa koku suga — purva bérzs) ar tipiskam augsta purva
augu sugam, tadam ka rasenes Drosera sp., polijlapu andromeda Andromeda polifolia,
parasta zilene Vaccinium uliginosum, purva vaivarin$ Ledum palustre un purva dzérve-
ne Oxycoccus palustris. Saja kidras lauka dala gravji, kas ideni novada uz kontirgravi,
bija gandriz pilniba aizaugusi ar sfagniem Sphagnum spp., ka ari sfagni bija veiksmigi
atjaunojusies slapjakas vietas starp makstainas spilves Eriophorum vaginatum ceriem.
Atklata kadra bija vérojama tikai dienvidu dala, kas bija piemérota sukcesijas izpétei.

LAUKA METODES

Kadras lauka dienvidu dala paraléli gravjiem tika ierikotas piecas transektes koku
un sikkrimu paraugu ievaksanai. Katras transektes garums bija 540 metri. Pirma
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transekte ierikota vissausakaja kidras lauka dala - starp kontirgravi un tam tuvak
esoso paralélo lauka gravi, savukart paréjas Cetras — paraléli starp lauka gravjiem, kur
kadra bija salidzinosi slapjaka. No otras lidz ceturtai transektei pioniersugu augu sa-
biedriba bija visai skraja — paris koki un dazi melnas vistenes Empetrum nigrum, ka ari
makstainas spilves ceri. Piekta transekte bija ierikota vistuvak kidras lauka centralajai
dalai un lidz ar to ar lielaku koku segumu.

Koku un sikkriimu vecuma noteik$anai paraugi ievakti 2012. gada junija.

Koksnes paraugi no kokiem iegiti, veicot urbumus ar Preslera svarpstu. Zinams, ka
vecaka auga dala ir pie stumbra pamata - pie saknu kakla (Schweingruber & Poschlod
2005), tadé| koksnes paraugi nemti péc iespéjas tuvak kadras virskartai. No katra koka
nemts viens urbums. Kopuma ievakti 30 urbumi no divam koku sugam (6. tabula).

Lai péc iespéjas precizak noteiktu sikkriimu vecumu, ir vélams ievakt visu augu vai
nogriezt to péc iespéjas tuvak saknu kaklam. Tacuy, lai izvairitos no parliekas vegetaci-
jas postisanas, tika nolemts no viena auga ievakt tikai lielaka diametra zarus. Vietas,
kur sikkramu klajums bija rets, ievakti divi lidz tris zari no viena individa. Savukart vai-
rak nosusinatas kddras lauka dalas, tuvak kontirgravim, bija izveidojies saméra blivs
sikkrimu klajiens, lidz ar to no viena individa ievakti tris lidz Cetri zari. Kopuma ievakti
72 sikkrimu paraugi no astonam sugam (6. tabula).

6. tabula. levakto koku un sikkriimu raksturojums
Table 6. Characteristics of the sampled trees and dwarf shrubs

Vecums, gadskartu skaits

Sugas latiniskais Sl R e Paraugu skaits Age, number of annual rings
Nr. nosaukums nosaukums Number of
No. Species Latin Species Latvian i Maksimalais  Vidgéjais Minimalais
ples . .
name name Maximal  Average = Minimal
1. Betula pubescens Purva bérzs 19 19 14 7
2. Pinus sylvestris Parasta priede 11 16 12 8
3. Calluna vulgaris Sila virsis 25 19 9 3
4. Empetrum nigrum Melna vistene 24 19 10 5
5. Vaccinium myrtillus Mellene 4 9 7 4
6. Vaccinium vitis-idaea Briiklene 2 5 4 3
7. Andromeda polifolia Polijlapu andromeda 2 2 2 2
8. Ledum palustre Purva vaivarin$ 4 6 5 4
9. Oxycoccus palustris Purva dzérvene 5 6 4 3
10. Vaccinium uliginosum Zilene 6 7 6 5

LABORATORIJAS METODES UN DATU ANALIZE

Laboratorija urbumi no kokiem ieliméti koka déliSos un noslipéti ar smilSpapiru.
Gadskartas skaititas, izmantojot mikroskopu Leica MS5.

No sikkrimu ievaktajiem zariem nogriezti aptuveni 1 cm gari posmi, kas ievietoti
sliedes tipa mikrotoma GSL1, un iegati 15-20 um biezi griezumi. Griezumi 2-3 min
krasoti ar astra zila un safranina maisijumu, lai izceltu kontrastu starp koksnes audiem,
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kas ievérojami atvieglo gadskartu skaitisanu. Krasvielu maisijums iekraso nelignificé-
tas Sunas zila krasa, turpretim lignificétas — sarkana (Schweingruber 2007) (42. attéls).
Ta ka sikkramiem biezi novérojamas kilveida gadskartas jeb gadskartas, kas nav pilnigi
izveidojusas visa stumbra, tas skaititas Cetros radiusos un datu analizé izmantots mak-
simalais vecums.

REZULTATI UN DISKUSIJA

Auga anatomiskas pazimes ietekmé gan genétika, gan vides faktori. Kilveida un
sala ietekmétu gadskartu veidosanas, ka ari asimetriska augSana (radiala augsana bei-
dzas vairakas reizes, radot izrobojumus stumbra vai zaros) ir kopiga pazime visiem
sikkrdmiem, ta galvenokart ir saistita ar ekstrémajiem vides apstakliem, kados tie at-
rodas (Bar et al. 2007). leprieks veiktos pétijumos noskaidrots, ka sikkrimu gadskartu
analize ir visai sarezgita. Lielakas problémas ir saistitas ar to, ka 1) gadskartas ir grati
saskatamas, jo tas parasti ir smalkas un neizteiktas, 2) biezi novérojamas kilveida gads-
kartas.

Vizuali $kérsdatéjot ievaktos paraugus, bija novérojamas daudzas kilveida gadskar-
tas. Pat ja ari gadskartas bija visai platas un labi saskatamas, dazkart divu lidz pat tris
gadskartu lokali traka atseviskas zara pusés. Analizéjot ievakto paraugu mikrogrie-
zumus, lielakoties novérots, ka sakotngji sikkrimu zaru radiala augsana ir vairak vai
mazak koncentriska. Tacu vélak, palielinoties radialajam pieaugumam, fizikalai nesta-
bilitatei un citiem mehaniskajiem stresiem, novérojama ekscentritate (serdes nobi-
de no centra, kas atspogulojas neregulara gadskartu raksta) un asimetriska augsana
(Schweingruber et al. 2006). Ekscentritate un asimetriska augsana bija novérojama
lielakajai dalai ievakto paraugu (42. attéls).

Gadskartas atkariba no sikkramu sugas var bat |oti labi vai ne tik labi izteiktas
jeb saskatamas. Sila virsim un melnajai vistenei gadskartas ir oti izteiktas, mellenei
Vaccinium myrtillus — izteiktas, savukart sikkrdmiem, kas ievakti mitrakos augsanas
apstaklos, — neizteiktas (42. attéls). Ka rada pieredze, iespéja skaidri izskirt gadskartu
robezas butiski atSkiras starp vienas sugas individiem, un ta ir atkariga no augsanas
apstakliem. Pieméram, kidras lauka ievaktajiem purva vaivariniem un zilenei gads-
kartas bija daudz izteiktakas neka to pasu sugu ipatniem, kas augusi antropogéni maz
skartos stinu purvos.

Pétijuma rezultata noteikts, ka uz pirmas transektes, kas ierikota pie kontargravja,
ievaktie sikkrami bija vecaki par kokiem. Maksimalais sila virsa vecums bija 19 gadi, bet
koku vecums - 16 gadi (6. tabula). Izvértéjot kopuma sila virsa attistibas stadijas $aja
kadras lauka, noteikts, ka vietam tas ir sasniedzis brieduma fazi (14-25 gadi), kad pa-
leninas laterala augsana un izretinas cera centrala dala. Saja attistibas stadija raksturigi,
ka ir augsta biomasa, bet produktivitate — zema. Tomér lielaka dala sila virSu audzes ir
pieaugianas fazé (6-14 gadi), kad tie aug laterali un veido blivu vainagu. Saja attistibas
stadija ir raksturiga gan augsta biomasa, gan produktivitate (Gimingham 1970).
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Melnas vistenes Empetrum nigrum zara Mellenes Vaccinium myrtillus zara

skérsgriezums. Raksturigi: loti skaidri Skérsgriezums. Raksturigi: skaidri saskatamas
saskatamas gadskartas, asimetriska gadskartas, ekscentritate, nedaudz asimetriska
augsana, kilveida gadskartas (A), augsana, kilveida gadskartas (A)

artrauktas gadskartas (B
P - (8) The shoot cross-section of Vaccinium myrtillus.

The shoot cross-section of Empetrum Characteristic feature: distinct annual rings,
nigrum. Characteristic feature: very distinct eccentricity, a little asymmetric growth,
annual rings, asymmetric growth, wedging wedging rings (A)

rings (A), discontinuous rings (B)

Purva dzérvenes Oxycoccus palustris zara Zilenes Vaccinium uliginosum zara
Skérsgriezums. Raksturigi: loti neskaidri Skérsgriezums. Raksturigi: neskaidri
saskatamas gadskartas saskatamas gadskartas, ekscentritate,

. asimetriska augsana
The shoot cross-section of Oxycoccus e

palustris. Characteristic feature: very The shoot cross-section of Vaccinium
indistinct annual rings uliginosum. Characteristic feature: indistinct
annual rings, eccentricity, asymmetric growth

42. attéls. Kadras lauka ievakto sikkriimu dzinumu skérsgriezumi un to raksturigakas pazimes

Figure 42. The shoot cross—section and characteristic features of different dwarf shrub
species collected on peat field

Foto/Photo: Valters Gobins
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Melna vistene bija dominéjosa sikkrimu suga otraja, tresaja un ceturtaja transekté.
Sajas transektés atrasti ari vecakie individi, kuru vecums bija tads pats ka sila virsim
pirmaja transekté, — 19 gadi (6. tabula). Nemot véra, ka auga vecaka dala ir pie saknu
kakla, bet rezultati ieglti no zariem, iespéjams, Sie augi ir vél vecaki. Lidz ar to var
secinat, ka So kadras lauku vispirms kolonizéjusi sikkrami un tikai tad koki. Lidziga
sukcesijas gaita novérota purvos péc ugunsgréka (Bragg et al. 1984).

Pétijuma vecakie koki konstatéti piektaja transekté. Saja transekté maksimalais
purva bérza vecums bija 19 gadi un parastas priedes vecums — 16 gadi. No Valsts
meza dienesta datubazes datiem zinams, ka bérzu meza, kura tuvuma ierikota piekta
transekte, purva bérza vecums ir 22 gadi un parastas priedes vecums — 17 gadi.

Ceturtaja un piektaja transekté galvenokart ievakti paraugi no tadiem sikkrimiem
ka purva dzérvene, polijlapu andromeda, parasta zilene un purva vaivarins. No purva
dzérvenes, parastas zilenes un purva vaivarina ievaktie zari bija apméram viena vecu-
ma (6. tabula). lespéjams, ka $o sikkrGmu patiesais vecums ir lielaks, neka tika nove-
rots, ipasi purva dzérvenei. Ka liecina ieprieks veikta pétijuma rezultati (Walter 1968
péc Schweingruber et al. 2006), purva dzérvenei vecakas auga dalas atrodas zem sfag-
niem, un tam, turpinot augt, veidojas jauni rizomi, kas pacelas virs sfagniem. Lidz ar to
iespéjams, ka $aja kidras lauka dala atjaunosanas ar sinu purvam tipiskiem augiem
sakusies aptuveni pirms 10-12 gadiem un to ir veicinajusi piemérotaki hidrologiskie
apstakli.

Pateicibas

Vissirsnigakais paldies par vértigam diskusijam un ieteikumiem Zanei Strikei. Més pateicamies ari
Valteram Gobinam par tehnisko palidzibu fotografiju tapsana.

4.5. VEGETACIJAS IZMAINAS
LIELA KEMERU TIRELA BI]USA]A KUDRAS KARJERA

e HIDROLOGISKA REZIMA ATJAUNOSANAS

Agnese Priede

Latvijas Universitates Biologijjas instituts, e-pasts: agnesepriede@hotmail.com

Kadras ieguve Latvija un citur Eiropa sakotnéji notikusi, izmantojot roku darbu,
bet 20. gs. 30. gados uzsakta ripnieciska kidras ieguve, izmantojot gabalkidras me-
todi (Nusbaums & Rieksts 1997, Triisberg et al. 2011), t. i, izrokot kadras gabalus.
Gabalkidras ieguves rezultata parasti péc kadras izstrades palikusas platibas ar neli-
dzenu reljefu — sausi lineari pacélumi, mitras ieplakas un diki (Lode 1999, Poschlod et
al. 2007, Triisberg et al. 2011). Sakotnéji, kad kadra iegiita, izmantojot tikai roku darbu,
purvu hidrologiska rezima izmainas bija saméra lokalas un batisku ietekmi uz plasaku
apkartni biezi vien neatstaja (Triisberg et al. 2011) — daléji gan lokalo hidrologisko
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parmainu dél, gan tadél, ka plasa méroga netika iznicinata purvam raksturiga vegeta-
cija un séklu banka (Poschlod et al. 2007).

20. gs. 50.—60. gados Eiropa un ari Latvija saka dominét frézlauku metode, t. i., kid-
ra tika ieglta pa slaniem lidzenas virsmas laukos lielakas, ieprieks sagatavotas platibas
(Nusbaums 2008, Triisberg et al. 2011). Frézlauku metode ietver sakotnéju kadras lau-
ku sagatavosanu, vispirms izveidojot nosusinasanas gravju sistéemu, apvadgravjus pa
kadras lauku perimetru un drenu sistému. Pirms kidras izstrades tiek nonemta pur-
va virskarta ar vegetaciju, ka ari norakta purva aktiva virsma (akrotelms), kura pirms
nosusinasanas veidojusies kidra (Lode 1999). Lidz ar frézlauku metodi saka izmantot
arf jauna veida smago tehniku, kadras lauku nosusinasanai saka veidot melioracijas
sistémas, t. sk. drenu sistémas, kas atstaja plasaku ietekmi uz kiidras ieguves vietas un
apkartnes hidrologisko rezimu, degradéjosi ietekméjot ari blakus eso$as purvu ekosis-
témas.

Péc kadras izstrades gabalktdras ieguves laukumos zemakas vietas parasti aizpldst
ar adeni, jo tas nav tik |oti nosusinatas, ka tas batu, izmantojot frézlauku metodi. Tur-
preti kadras frézlauki biezi vairakus gadu desmitus saglabajas ka sausas, ar vegetaciju
vaji apaugusas platibas, kuras purva augaja atjaunosanas notiek |oti Iéni un fragmen-
tari (Poschlod et al. 2007, Triisberg et al. 2011), vai ari izstradatie frézlauki intensivi aiz-
aug ar mezaudzém (Nusbaums 2008). Mezaudzes, kas izveidojas bijusajos frézlaukos,
salidzinajuma ar neskartiem purviem ir biologiskas daudzveidibas konteksta nabadzi-
gas, ka ari mazveértigas no mezsaimnieciska viedok|a.

20. gs. beigas un 21. gs. sakuma, izstradajot Kemeru nacionala parka dabas aiz-
sardzibas planu (Anon. 2002), taja noradita nepieciesamiba appludinat izstradatos
kadras laukus Liela Kemeru tirela ziemelaustrumu dala. Pasakums istenots 2006. gada
LIFE-Daba projekta LIFE2002/NAT/LV/8496 ,Mitraju aizsardziba Kemeru nacionalaja
parka” ietvaros. ST pétijuma meérkis bija novértét vegetacijas izmainas bijusaja kidras
ieguves teritorija Lielaja Kemeru tireli péc denslimena paaugstinasanas, tadéjadi iz-
vértéjot purva atjaunosanas darbu ietekmi.

MATERIALS UN METODES
PETIJUMA TERITORIJA

Lielais Kemeru tirelis, kas atrodas Kemeru nacionalaja parka, ir viens no lielakajiem
purvu masiviem Latvija (6192 ha). Purva masivam raksturigs cinu—lamu komplekss
un tipiska augsta purva vegetacija. Atseviskas purva malas sastop parejas purvus un
slikSnas, ka ari neliela platiba parejas un zalu purvus ar kalkainu séradenu izpladém.
Purva raksturiga lamu mozaika, centralaja dala atrodamas ari klajas vietas, tacu liela-
koties purvs ir skraji apaudzis ar purva prieditém, ipasi purva malu tuvuma.

Lielais Kemeru tirelis kopuma ir nosusinasanas un kadras ieguves maz ietekméts.
lespéjams, senaka nosusinasana veikta purva dienvidrietumu un rietumu dala, kad
nosusinati parmitrie mezi purva malas. Domajams, senakie nosusinasanas darbi $aja
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teritorija veikti jau 19. gs., bet vélak gravju tikls paplasinats, nosusinot ari dalu purva
un mitro mezu purva rietumu mala, ipasi 20. gs. 30. gados un péc tam 60. un 70. gados.

Kadra plasakos apmeéros ieguta purva ziemelrietumu mala pie Jarmalas—Kalncie-
ma Sosejas Kracu kalnu apkartné. Domajams, kidras ieguve te uzsakta jau 50. gados,
kad ta iegtta ar gabalkadras metodi — §i metode izmantota lidz 1973. gadam 69 ha
platiba, ka rezultata saglabajusies diku un priedém apaugusu sausu pacélumu moza-
ika. Péc tam kadras ieguves teritorija paplasinata un ap 46 ha platiba kadra iegiita,
izmantojot frézlauku metodi. Kadra frézlaukos lielakaja dala karjera teritorijas ieguta
ap 60. gadu vidu. Kadras ieguves teritorija pamesta 80. gados, péc tam bija ieceréts
teritoriju apmezot (Galenieks & Krauklis 1995), tacu tas netika istenots.

Blakus teritorija uz dienvidiem no karjera ir nosusinata. lzrokot gravjus un novacot
vegetaciju, 60. gados kadras ieguvei sagatavota jauna teritorija ~ 33 ha platiba. Tacu,
lai izvairitos no kadras ieguves iespéjami negativas ietekmes uz séridenu veidosanas
procesiem, kiidras ieguve partraukta, ka ari pamesta kiidras ieguvei sagatavota teri-
torija. Taja paslaik, lai gan nosusinasanas stipri ietekméta, atjaunojusies degradétiem
purviem raksturiga vegetacija.

Bijusais karjers, kura notikusi kadras ieguve 21. gs. sakuma, apméram 25 gadus péc
kadras ieguves partrauksanas, joprojam ir nosusinata un degradéta teritorija ar btiski
parveidotu hidrologisko rezimu. Teritoriju apjoz apvadkanals, kas robezojas ar dabis-
ka purva teritoriju, frézlaukus visa platiba perpendikulari apvadkanalam Skérso graviji.
Ap 2006. gadu teritorija dominéja daléji aizaugusu gabalkidras ieguves diku un maz
aizaugusu frézlauku ainava un nosusinasanas gravji. Dalu platibas veidoja gabalkidras
diki ar atklatu tdeni, dala bija aizaugusi ar blivu purva bérzu Betula pubescens un
parasta krakla Frangula alnus krimaju vai sausam virsaju un krimu joslam uz reljefa
pacélumiem. Kopuma teritorija dominéja atklata kidra ar nesaslégtu augaju - sila vir-
$a Calluna vulgaris un nesaslégtam makstainas spilves Eriophorum vaginatum audzém.
Nelielas platibas mitras ieplakas bija izveidojusas parasta baltmeldra Rhynchospora
alba audzes. Udens limenis bija ~ 0,5 m zem kadras virsmas, kavéjot vegetacijas atjau-
nosanos.

2006. gada teritorija tika veikti purva atjaunosanas darbi, nostiprinats bijusa karjera
teritoriju Skérsojosa cela dambis, uzbaveéti vairaki dambji uz caurtekam, ka ari 61 kad-
ras aizsprosts uz apvadkanala (Kuze & Priede 2008). Melioracijas sistému blokésanas
rezultata adens limenis karjera centralaja dala paaugstinats par ~ 0,6 m, daléji ap-
pludinot ari péc kidras izstrades pabeigSanas teritorija palikusos frézlaukus, kuros ar
atklatu tdeni klata platiba péc darbu pabeig$anas palielinajusies vismaz 10 reizes — no
1,94 lidz 20,86 ha, salidzinot 2006. un 2008. gada ortofoto uznémumus (Kuze & Priede
2008), ka ari lielas platibas panakta kadras samitrinasanas. Udens limenis nedaudz
(~ 10-30 cm robezas) svarstas pa sezonam atkariba no nokrisnu daudzuma, tacu lie-
lakaja dala bijuso frézlauku kadra, iznemot nelielus pacélumus un dalu neappludinatu
frézlauku, ir pastavigi mitra. Purva atjaunosanas darbus un izmantotos panémienus
detalizétak aprakstijusi Kuze & Priede (2008).
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VEGETACIJAS MONITORINGA METODE

Lai novértétu vegetacijas atjaunosanas sekmes un izmainu raksturu, 2007. gada ie-
rikoti pastavigi 28 ap|veida vegetacijas monitoringa parauglaukumi ar diametru 4 m.
Parauglaukumu vietas iezimétas daba ar koka mietiem, parauglaukumu centru geo-
grafiskas koordinatas uzmeéritas ar augstas precizitates GPS uztvéréju.

Parauglaukumi ierikoti tikai bijusajos frézlaukos — t. s. Dienvidu frézlauka, kas péc
adenslimena pacel3anas lielakoties ir applidis ar seklu tdeni, un t. s. Austrumu frézlau-
ka, kas daléji joprojam ir sauss, taja adenslimena pacel3anas rezultata appladusas tikai
zemakas vietas un nelielas platibas gravju tuvuma. Parauglaukumi nav ierikoti dikos un
agrakajas gabalkidras ieguves platibas. Parauglaukumi ierikoti gan frézlaukos, kas daléji
appladusi (14 parauglaukumi), gan frézlauku malas (2), uz sausiem virSiem apaugusiem
pacélumiem (2), mitras frézlauku malas ar kalkainu adenu izpladém (3), ka ari izveidoti
7 kontroles parauglaukumi frézlauka dala, kas nav applidusi un joprojam ir sausa.

Parauglaukumi apsekoti vienu reizi gada (augusta) laika posma no 2007. lidz 2012. ga-
dam. Katra parauglaukuma uzskaititas visas sastopamas vaskularo augu, sinu un kérpju
sugas/gintis, noveértéjot vegetacijas kopéjo segumu procentos, ka ari katras sugas pro-
jektivo segumu procentos. Virsu vitalitate raksturota péc Cetru ballu sistémas: 1 — laba
vitalitate, 2 — vidéja vitalitate, 3 — slikta vitalitate, 4 — nokaltis augs.

Katra apsekosanas reizé parauglaukumi fotograféti. Papildus izvéléti ari vairaki
skatpunkti, kas fotograféti pirms purva atjaunosanas pasakumiem un katru gadu péc
tiem, tadéjadi dodot iespéju novértét vegetacijas un mitruma rezima izmainu ietekmi
plasaka skatijuma.

Saja raksta se$u gadu izmainas vegetacija analizétas, izmantojot dazas indikator-
sugas (sila virsis Calluna vulgaris, sfagni Sphagnum spp. un parastais baltmeldrs Rhyn-
chospora alba), kas strauji reagé uz mitruma izmainam, to vidéjos projektivos segu-
mus visos parauglaukumos kopa, ka ari parauglaukumu skaitu, kuros indikatorsuga
konstatéta. Izmainu batiskuma noteiksanai izmantots t—tests (SPSS 12.0 programmu
pakete), salidzinot vidéjos aritmétiskos izvéléto indikatorsugu segumus.

REZULTATI

Pirms Gdenslimena pacelSanas un frézlauku daléjas applusanas liela dala teritorijas
mitrakajas vietas dominéja skrajs, nesaslégts augajs, ko veidoja makstaina spilve, un
atklata kidra, bet sausakos pacélumos — virsu audzes. Tikai mitrakas ieplakas relativi
nelielas platibas bija sastopamas parasta baltmeldra audzes. Vietam ar virSiem klatas
frézlauku platibas bija daléji aizaugusas ar parasto priedi Pinus sylvestris un purva bér-
zu, bet citviet dominéja blivas jaunu bérzu audzes. Sfagnu sega ~ 25-30 gadu laika
nebija atjaunojusies nepieméroto mitruma apstak|u dél.

SesSus gadus péc tdenslimena pacelSanas daléji vai pilnigi ar sekludeni appludusa-
jos frézlaukos bija pilniba nokaltusas un nokritusas blivas bérzu audzes un nokaltusi
vir$i (iznemot sausakus pacélumus un karjera malas), bet to vieta, ka ari atklatas
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kadras platiba vietam jau saslégtu augaju veidoja galvenokart parastais baltmeldrs un
garsmailes sfagns (47. attéls).

Sila virsa klatbttne parauglaukumos sesu gadu laika péc hidrologiska rezima atjau-
nosanas nav batiski mainijusies, tacu samitrinatajos kadras laukos kopuma butiski sa-
mazinajies virsu projektivais segums. Liels virSu segums 2007. gada bija raksturigs sau-
sakiem pacélumiem starp samitrinatajiem kadras laukiem un kadras frézlauku malam.
Straujakas izmainas virSu seguma notika pirmajos 2-3 gados, péc tam izteikta virSu se-
guma samazinasanas stabilizéjusies (43. attéls). Lidzigas ir arf virSu vitalitates izmainas,
salidzinot labas, vidéjas, sliktas vitalitates un nokaltusu virSu proporcijas. 2007. gada
appladusajos parauglaukumos strauji pasliktinajas virSu vitalitate, nakamajos divos
gados daléji applidusajos parauglaukumos tie nokalta pavisam, tacu ceturtaja gada
virsu vitalitate saka uzlaboties (44. attéls), galvenokart uz jaunu augu rékina, kas ievie-
susies nokaltuso vieta, tacu daudz mazaka ipatsvara neka pirms Gdenslimena pacel-
Sanas. Turpreti kontroles parauglaukumos sausaja frézlauka virSu vitalitates izmainas
gandriz netika novérotas.

43. attels.

+5|}1nqnum =P . o v .
Sila virsa Calluna vulgaris, sfagnu

# 3 Rhynchotpora alba
'g‘ s Caluna wiigaris Sphagnum spp. un parasta baltmeldra
= 41 Rhynchopsora alba vidéjo projektivo
3 20 segumu izmainas (2007-2012)
$|.
E 04 Figure 43.
g 10l Changes in the presence and mean
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VirSu seguma izmainas pa gadiem bija statistiski nozimigas gan appludinatajos
(p = 0,001), gan kontroles parauglaukumos (p < 0,001) (46. attéls). Tacu, salidzinot
parauglaukumus samitrinatajos frézlaukos un kontroles parauglaukumus uz pacélu-
miem un sausaja frézlauku dala, sesu gadu laika butiskaka vidéja virSu seguma sama-
zinasanas notikusi tiesi kontroles parauglaukumos.

Sfagni ir viena no purvu atjaunosanas mérksugam, tadé| sfagnu ievieSanas ir viens
no galvenajiem purva atjaunosanas indikatoriem. Liela Kemeru tirela bijusaja kadras
karjera frézlauku parauglaukumos kop$ 2007. gada konstatéta tikai viena sfagnu suga —
garsmailes sfagns. Teritorija seSu gadu laika parauglaukumos sfagnu klatbatne batiski
pieaugusi parauglaukumos, kas appladusi ar sekladeni un kuros péc hidrologiska rezi-
ma atjaunosanas ir pastavigi mitrs kiidras substrats. Sfagnu ievieSanas konstatéta tikai
appludinatajos parauglaukumos, turpreti sausa frézlauka dala sfagni nav konstatéti.
Sfagni appludinatajas frézlauku dalas saka strauji ieviesties jau 2-3 gadus péc adens-
limena pacel$anas, turpmakajos gados saglabajot strauju projektiva seguma pieaugu-
mu. Dazos parauglaukumos, kur sfagnu pirms tam nebija, seSu gadu laika izveidojusies
sfagnu sega ar projektivo segumu tuvu 100%. Sfagnu klatbitnes izmainas parauglau-
kumos un vidéja sfagnu seguma paraditas 43. attéla.

Izmainas citu siinu sugu seguma nav vértéjamas ka butiskas. Kopuma citu stinu (pie-
méram, purva krokvacelite Aulacomnium palustre, vilnaina divzobe Dicranum polyse-
tum, Srébera riisaine Pleurozium schreberi, kadiku dzeguZlins Polytrichum juniperinum) ir
maz, to segums ir neliels, dazos parauglaukumos mainijies maksimali 10—15% projektiva
seguma robezas, lielakoties dazu procentu robezas. Péc gravju aizdambeésanas vietam
novérota bezgredzena varnstorfijas Warnstorfia exannulata izplatiSanas ar sfagniem ai-
zaugosajos gravjos un appludinato frézlauku slik$nas. Kops 2011. gada sausajos frézlau-
kos un uz kiidras aizsprostiem novérota Latvija pagaidam tikai dazas atradnés konstatétas
invazivas sveszemju siinu sugas — parastas liklapes Campylopus introflexus — izplatisanas.

Lidziga rakstura izmainas ka ar sfagniem notikusas ar augsto purvu ieplaku un
parejas purvu sugu — parasto baltmeldru, kura izplatiSanas teritorija liecina par pur-
vu vegetacijai piemérotu apstaklu veidosanos. Parastais baltmeldrs bija sastopams
atseviskas mitrakas ieplakas ari pirms hidrologiska rezima atjaunosanas, tomér plasi
izplatijies visa samitrinataja teritorija tikai péc 2007. gada. Kop$ 2007. gada batiski
palielingjies vidéjais parasta baltmeldra segums (43., 45., 47. attéls), bet 2012. gada tas
lielakoties bija dominéjosa suga lakstaugu stava mitras ieplakas.

Par raksturiga augsta purva augaja atjaunosanos liecina arf lielas dzérvenes Oxyco-
ccus palustris un rasenu Drosera spp. ievieSanas, $ai gadijuma tas ievieSas galvenokart
ka pioniersugas uz atklata, mitra kadras substrata.

Trijos parauglaukumos frézlauku malas ar kalcifitu sugu (zilgana grisla Carex flacca,
véla grisla Carex serotina) un Alpu mazmeldra Trichophorum alpinum dominanci véra
nemamas izmainas nav notikusas. Sajas vietas nelielos fragmentos notiek zalu purva
veidosanas.

Kopuma sesu gadu izmainas gan vegetacijas seguma, gan sugu sastava ir batiskas.
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45, attéls. Dienvidu frézlauks 2008. gada (A) un 2012. gada (B). Agrak sausa kadra sa-
mitrinata, lidz ar to butiski samazinajies atklatas kadras ipatsvars un virsu audzes, ko
nomainijis galvenokart parastais baltmeldrs un garsmailes sfagns

Figure 45. Southern milling field in 2008 (A) and 2012 (B) before and after the elevation
of the water table. The formerly dry peat is rewetted, which has resulted in declining
proportions of bare peat and dry Calluna vulgaris patches, which have been replaced by
Rhynchospora alba and Sphagnum cuspidatum

Foto/Photo: Agnese Priede

46. attéls. Viens no kontroles parauglaukumiem ilgstosi sausa frezlauka 2007. gada
(A) un 2012. gada (B). Saja frézlauka dala nav notikusi kiidras appli$ana vai samitri-
nasanas. Sis piemérs liecina, ka, ilgstosi saglabajoties sausiem apstakliem, kiidras lau-
ku aizaugsana notiek |oti léni, turklat neieviesas sfagni — augsto purvu atjaunosanas
meérksugas, un turpinas purva degradacija

Figure 46. One of the control plots in the dry milling field in 2007 (A) and 2012

(B). In this part of the area, peat was not rewetted. This example shows that in dry
conditions spontaneous revegetation is very slow, and due to unsuitable conditions
the Sphagnum does not re-establish even after a few decades

Foto/Photo: Agnese Priede
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47. attéls. Viens no parauglaukumiem ilgstosi sausa, bet péc hidrologiska rezima atjau-
nosanas samitrinata frezlauka 2007. gada (A) un 2012. gada (B). Kidras samitrinasanas
rezultata sesu gadu laika izveidojies saslégts purva ieplakam raksturigs augajs ar parasto
baltmeldru, garsmailes sfagnu un dzérveném

Figure 47. One of the plots in the formerly dry peat milling field: in 2007 (A) and 2012
(B). As a result of rewetting, the sparsely vegetated peat with patches of Calluna vulgaris
have been replaced by a community of Rhynchospora alba, Sphagnum cuspidatum and
Oxycoccyus palustris, typical bog species

Foto/Photo: Agnese Priede

DISKUSIJA

Pétijumos Eiropa un Ziemelamerika konstatéts, ka purvu ekosistému atjaunosanas,
t. sk. mérktiecigi veiktu pasakumu rezultata, ir Iéna. Purvu vegetacijas atjaunosanos
kadras ieguves vietas kavé gan stipri izmainitais hidrologiskais rezims (sausums), gan
mikroklimatiskie apstakli (ekstréemas temperatiras svarstibas, vasara sakarstot kad-
rai) (Pfadenhauer & Klotzli 1996, Tuittila 2000). Sis problémas bija aktualas ari Liela
Kemeru tirela bijusaja kadras izstrades karjera un péc hidrologiska rezima atjaunosa-
nas joprojam ir aktualas sausa frézlauka dala.

Vegetacijas izmainas Igaunija (Triisberg et al. 2011) un Vacija (Poschlod et al. 2007)
lidziga vecuma kadras frézlaukos (pamesti 60.—80. gados) liecina, ka vegetacijas rak-
sturs ir [idzigs Liela Kemeru tirela bijusajam karjeram — ~ 30 gadu vecos kadras frézlau-
kos sastopamo sugu sastavs ir nabadzigs, un taja trikst dabiskiem purviem raksturigas
vegetacijas struktiras un sugu sastava.

Latvija dokumentéti gadijumi, kad pamestas kidras ieguves vietas sekmigi atjau-
nojas (Anon. 2011, Nusbaums & Silamikele 2012). Pieméram, Melna ezera purvam
piegulosajas teritorijas (t. sk. tagadéja dabas lieguma ,Melna ezera purvs” teritorija)
kadra ieguta laika posma no 60. lidz 80. gadu beigam, izmantojot frézlauku metodi.
llgums kop$ kadras lauku pamesanas Melna ezera purva un Lielaja Kemeru tireli ir
lidzigs (~ 25-30 gadi), tadéjadi var salidzinat vegetacijas atjaunosanos apstak|os, kad
kadras lauki appladusi ar seklu Gdeni. Melna ezera purva ar sekladeni appladusajas
vietas kadras lauki dabiskojas, vietam izveidojies niedrajs, daudzviet dominé makstai-
na spilve kopa ar uzpusto grisli Carex rostrata, dzelzszali Carex nigra, pukaug|u grisli
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C. lasiocarpa, parasto baltmeldru, purvaju ciesu Calamagrostis canescens, zilgano mo-
liniju Molinia caerulea u. c. Vietam atjaunojas sfagni un dzérvenes (Anon. 2011).

Salidzinot Melna ezera purva dabas lieguma bijuso kidras lauku vegetaciju un ve-
getaciju atjaunotaja Liela Kemeru tirela dala, vegetacijas atjaunosanas gaita, sugu sa-
stavs un struktara ir lidzigi. Tapéc, domajams, ari Lielaja Kemeru tireli apméram 20 gadu
laika prognozéjama visu agrak sauso, bet paslaik appliduso un samitrinato kadras
frézlauku seklidenu aizaug$ana ar saslégtu augaju, kura, iespéjams, dominés grislu
dzimtas lakstaugi (galvenokart makstaina spilve, parastais baltmeldrs) un sfagni (gal-
venokart garsmailes sfagns).

Lidziga pieredze dokumentéta Lielsalas purva Stiklu purvu masiva, kur péc kidras
izstrades tika slégti gravji atseviskos kadras frézlaukos, radot ar seklideni klatas vai sa-
mitrinatas kadras platibas (Cupruns u. c. 2013). Lidzigi ka Lielaja Kemeru tirel, ari Liel-
salas purva $ados apstak|os novérota zalu un parejas purviem raksturigas vegetacijas
veidosanas (makstaina spilve, niedres, dzérvenes u. c.), ka ari 2-3 gadu laika mitrajas
ieplakas péc appludinasanas sakusi ieviesties sfagni (Cupruns u. c. 2013).

Domajams, ka dazu augu sugu piemérotiba, lai tos izmantotu ka purva vegetacijas at-
jaunosanas indikatorus, var atskirties atkariba no purva degradacijas veida un vietas ap-
stakliem. Pieméram, seSu gadu laika nav novérotas bdtiskas izmainas makstainas spilves
projektivaja seguma, kas bija sastopama mitras ieplakas gan pirms, gan péc adenslimena
paceldanas. ST suga acimredzot ir pielagota pladakai mitruma amplitiidai neka parastais
baltmeldrs, kas uz mitruma izmainam reagéja strauji. Tas liecina, ka parastais baltmeldrs ir
piemérots indikators (47. attéls), turpreti makstaina spilve vismaz kadras frézlaukos dazu
gadu laika notikusu izmainu noteiksanai ka indikators, visticamak, nav izmantojama.

Lidzigi ka parastais baltmeldrs, uz mitruma izmainam strauji reagéja ari sila virsis. Ta
vitalitates izmainas saistitas ar mitruma palielinasanos, turpreti novérotas izmainas liecina,
ka vidgjais virsa segums vairak samazinajies kontroles parauglaukumos sausaja frézlauka,
nevis samitrinatajos parauglaukumos. Sausajos pacélumos, kur virSu audzes ir vecakas,
seguma samazinasanas, domajams, notikusi dabiskas virSu dinamikas (novecos$anas) un
samazinatas vegetativas atjaunosanas kapacitates dé| (Mohamed & Gimingham 1970).

Kopuma purva atjaunosanas darbu rezultats Liela Kemeru tirela bijusaja kidras
ieguves vieta uzskatams par sekmigu. Vietas, kas appltdusas ar sekladeni, pirmajos
seSos gados notikusas straujas vegetacijas izmainas augsto purvu ieplakam, parejas
purviem un zalu purviem raksturigas vegetacijas veidosanas virziena, ka ari seSu gadu
laika vietam jau dominé sfagni. Lidz ar to panakti vairaki batiski uzlabojumi degrade-
tu biotopu atjaunosana: panakta atklato kidras lauku dabiskosanas, aizaugot ar pur-
vam raksturigu vegetaciju; visticamak, novérsta paaugstinata mitruma iztvaikosana
un mazinatas oglekla dioksida un metana emisijas no atklatas kidras un degradétiem
purviem raksturigas skrajas vegetacijas, ka ari novérsta paaugstinata ugunsbistamiba,
kas raksturiga sausiem kidras laukiem.

Pétnieki Eiropa un Ziemelamerika atzimé, ka butiska loma purva augaja veiksmiga
atjaunosana ir lietotajiem kidras ieguves panémieniem — purva vegetacija un kadras
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veidosanas sekmigi atjaunojas gabalkidras ieguves vietas, turpreti frézlaukos augaja
atjaunosanas biezi ir |oti léna, vai arl purva vegetacijas atjaunosanas, neveicot hid-
rologisko atjaunosanu, nenotiek vispar (Vasander et al. 2003, Poschlod et al. 2007,
Nusbaums 2008, Bastl et al. 2009, Triisberg et al. 2011).

Citviet pasaulé, ipasi Ziemelamerika, frézlaukos ka viens no batiskiem limitéjoSiem
faktoriem minéts sporu un séklu avotu trikums apkartné, kas kavé vegetacijas at-
jaunosanos pat tad, ja ir atjaunots hidrologiskais rezims (Bastl et al. 2009). Vértéjot
situaciju Liela Kemeru tire|a bijusaja karjera, var secinat, ka purva augu sporu un séklu
avotu trikums nav uzskatams par limitéjosu faktoru, liela méra tadél, ka teritorija ir
heterogéna, frézlauki ir salidzinosi nelieli, izstieptas formas un robezojas ar neskar-
ta augsta purva teritoriju, ka ari blakus atrodas gabalktdras ieguves teritorijas, kuras
kadras ieguve partraukta agrak neka frézlaukos, tadél, domajams, tur augstajam pur-
vam tipisko augu ievieSanas notikusi jau frézlauku izstrades laika. Dazi pétnieki (Soro
et al. 1999, Vasander et al. 2003) atzimé, ka atseviskas augstajiem purviem tipiskas
sugas, pieméram, dikstu grislis Carex limosa, purva Seihcérija Scheuchzeria palustris,
neievie$as gadu desmitiem ilgi. Sis sugas karjera teritorija seu gadu laika nav kon-
statétas, lai gan ir parastas apkartéja neskartaja purva. Tomér pagaidam novérojumu
periods ir parak iss, lai par to varétu objektivi spriest.

Poschlod et al. (2007) atzimé, ka Dienvidvacijas atjaunotajos kadras frézlaukos vai-
rak neka 20 gadus gandriz neieviesas kiadru veidojoso sfagnu sugas, tur konstatéts
gandriz tikai garsmailes sfagns. Pagaidam novérojumi Liela Kemeru tirela frézlaukos
liecina, ka situacija ir lidziga Vacijas (Poschlod et al. 2007) pieméram. Lai gan sesu gadu
novérojumi par izmainam atjaunota purva vegetacija liecina, ka veidojas augstajiem
purviem, parejas un zalu purviem raksturigas augu sabiedribas, joprojam sugu daudz-
veidiba un augaja struktara ir talu no tadas, kas batu lidzvértiga dabiskam purvam.
Pieméram, samitrinatajas kidras platibas ieviesusies tikai viena sfagnu suga — garsmai-
les sfagns, kas raksturiga mitram ieplakam un lamam, bet noraktos purvos uz mitras
kadras raksturiga ka pioniersuga (Smolders et al. 2003). Turpreti dabiskos augstajos
purvos raksturigas dazadu ekologisko nisu sfagnu sugas, kuru lokalo izplatibu diferen-
cé mikroreljefs, mitrums, baribas vielu pieejamiba un citi faktori.

Latvija noraktu kidras purvu atjaunosanas konteksta batu svarigi izprast, cik ilga
laika kadras karjeri, kuros atjaunots hidrologiskais rezims, var atjaunoties tada méra,
lai tos uzskatitu par vairak vai mazak lidzvértigiem dabiskiem vai maz ietekmétiem
purviem. Citviet Eiropa veikti pétijumi liecina, ka gabalkidras ieguves vietas, kur hid-
rologiskais rezims nav tik butiski parveidots, sugu sastavs péc 90-100 gadiem var bt
stipri lidzigs ka dabiskos purvos (Bastl et al. 2009). Tacu jauzsver: lai gan sugu sastavs
var bat lidzigs dabiskiem biotopiem, ari péc ilga laika Sadas vietas trikst dabiskiem
purviem raksturiga mikroreljefa un vegetacijas struktaras. Cits piemérs — viens no il-
gak novérotajiem izstradatajiem kiadras purviem Eiropa (Danija), kur vegetacijas mo-
nitorings veikts vairak neka 160 gadu, liecina, ka ari péc tik ilga laika kadras ieguves
vieta nav lidzvéertiga dabiskam purvam (Kollmann & Rasmussen 2012).

PURVU APSAIMNIEKOSANA UN MONITORINGS® MIRE MANAGEMENT AND MONITORING

157



158

Lidz $im Latvija nav veikti ilgtermina pétijumi vairaku gadu desmitu garuma, tadé|
var tikai izdarit pienémumus, kas balstiti uz lidzsinéjiem novérojumiem, pieméram,
Lielaja Kemeru tireli vai ari ilgstosi pamestos izstradatos kadras karjeros. Lai ari nav
datu, ka appladusi kidras karjeri varétu atjaunoties lidz dabiskam purvam lidzveérti-
gam stavoklim pusgadsimta vai gadsimta laika, fragmentari pétijumi liecina, ka sadi
biotopi atseviskos gadijumos var bat nozimigi ka retu augu sugu un sabiedribu
patvérumvietas, pieméram, mitru kidras augtenu pioniersugam (Poschlod et al.
2007, Priede 2011).

Saja un lidzigos purvu atjauno3anas projektos ir |oti svarigi veikt ilgtermina moni-
toringu un izvértét pasakumu efektivitati, kas ir nozimigi turpmaku lidzigu projektu
planosanai degradétu purvu atjaunosanai, ka ari sniedz prieksstatu par augaja sukce-
siju dazadu faktoru ietekme.

4.6. AUGSTO UN PAREJAS PURVU

HIDROLOGIJAS ATJAUNOSANAS PIEREDZE
AUSTRUMLATVIJAS MITRAJOS

Ugis Bergmanis

AS ,Latvijas valsts mezi”, e-pasts: u.bergmanis@lvm.lv

Salidzinajuma ar citiem pasaules kontinentiem (arpus tropu regiona), kur purvi
ir samazinajusies par 20% no to sakotnéjas platibas, Eiropa purvu platibu zudums ir
ipasi ievérojams — 60% visu purvu ir saimnieciski izmantoti (Joosten & Couwenberg
2001). Kaut ari Latvija lielaka dala purvu ir ieklauta Eiropas Savienibas nozimes ipasi
aizsargajamo dabas teritoriju Natura 2000 tikla, lielaka dala neskarto purvu ir me-
lioracijas rezultata tiesi vai netiesi ietekméti. Papildus dabas aizsardzibas aspektam
jauzsver purvu ievérojama nozime globalaja oglek|a un slapekla savienojumu piesaisté
un lidz ar to klimata reguléSana — purvos ir akumuléti 20-30% pasaules oglekla un
slapek|a savienojumu (Martikainen et al. 1993). Lidz ar to ir nepiecieSams nodrosinat
$o ekologiski nozimigo biotopu aizsardzibu - to Eiropas Savienibas valstis nosaka Eiro-
pas Padomes 1992. gada 21. maija Direktiva 92/43/EEK par dabisko dzivotnu, savvalas
faunas un floras aizsardzibu.

Pirmie augsto un parejas purvu atjaunosanas pasakumi Latvijas dabas aizsardzi-
bas vésturé péc vacu dabas pétnieku Dr. Kiino Brema (Kuno Brehm) un Joahima Ma-
tesa (Joachim Matthes) iniciativas uzsakti 1999. gada Tei¢u dabas rezervata, Tei¢u
purva (Bergmanis et al. 2002). Konkrétais projekts radija ierosmi purvu atjaunosanai
ari daudzas citas Tpasi aizsargajamas dabas teritorijas Latvija (Kuze & Priede 2008,
Nusbaums 2008), un purvu atjaunosana ir kluvusi par nepartraukti izmantotu me-
todi. Atdkiriba no purvu hidrologijas atjaunosanas metodém citos projektos Teicu
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purva atjaunosanas komanda izstradaja un praksé lietoja metodi, ar kuras palidzibu
melioracijas gravji tiek aizsprostoti ar konkrétaja vieta pieejamiem dabas materialiem,
ar rokas panémieniem un darbarikiem, neizmantojot smago mehanizéto tehniku. Si
metode ir piemérota teritorijas, kuram piek|tdSana ar smago tehniku nav iespéjama.
Kops pirmo rezultatu publicésanas 2002. gada ir pagajusi 10 gadi. Turpinot aizsprostu
izgatavosanu, lai atjaunotu hidrologiju Teicu dabas rezervata un citas ipasi aizsarga-
jamas dabas teritorijas Austrumlatvija, $i metode ir pilnveidota un ir iegita nozimiga
papildu pieredze. Saja raksta aplitkota uzlabota metode un pieredze Austrumlatvijas
ipasi aizsargajamo mitraju atjaunosana no 1999. gada lidz 2012. gadam.

MATERIALS UN METODIKA
AIZSPROSTU BUVESANAS VIETU RAKSTUROJUMS

Perioda no 1999. gada lidz 2012. gadam aizsprosti uz gravjiem purvos tika baveti
tris ipasi aizsargajamas dabas teritorijas: Tei¢u dabas rezervata Teicu un Ozolsalas pur-
va, dabas lieguma ,Lubana mitrajs” Klajotnes, Apalaja, Salas un Zamaru-Malmutas
purva un dabas lieguma ,Stompaku purvi” Lielaja (Marnieku) purva (48. attéls).

48. attéls.

Hidrologiska rezima
atjaunosanas vietu
novietojums ipasi
aizsargajamas dabas teritorijas

Figure 48.

Location of especially
protected nature areas where
restoration of the hydrological
regime was carried out

Tei¢u dabas rezervats dibinats 1982. gada, tas ir méroga putniem nozimiga vieta
Eiropas Savienibas méroga, starptautiskas nozimes mitrajs (Ramsares konvencijas vie-
ta) kops 1995. gada, Natura 2000 teritorija kop$ 2004. gada; viduspunkta koordinatas
X652165, Y6276260 (Teicu dabas rezervata administracija 2006).

No kopéjas Tei¢u dabas rezervata platibas (19 779 ha) purvi (galvenokart augstie,
nelielas platibas ari parejas purvi) aiznem aptuveni 14 000 ha (Tei¢u dabas rezervata
administracija 2006), tas ir lielakais purvs Latvija.

Kaut ari Teicu purva rapnieciska kadras ieguve nav notikusi un tas ir salidzinosi
neparveidots un dabisks, purva un ta apkartné pirms rezervata dibinasanas ir veikti
ievérojami melioracijas pasakumi. Vél 20. gadsimta 20. gadu sakuma purva nekada
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hidrologisko rezimu ietekméjosa saimnieciska darbiba nenotika, ta¢u jau 20. gadu
beigas un 30. gadu pirmaja pusé sakas pirmie purva nosusinasanas pasakumi. Tika
izrakti Gdens novadgravji purvam piegulosajas lauksaimnieciba izmantojamas zemés
un mezos, lai teritorija klGtu sausaka un izmantojama saimnieciskam vajadzibam.
Lidz 30. gadu beigam ari no 8 purva ezeriem tika izrakti gravji un savienoti ar periféro
melioracijas sistému, bet paréjie 9 ezeri palika neskarti. Ta ka gravji tika rakti ar lap-
stam, tie bija sekli un to negativa ietekme uz purva hidrologiju nebija bitiska. Situacija
ievérojami izmainijas péc Otra pasaules kara, kad 60.—80. gados tika istenota otra un
visapjomigaka melioracijas pasakumu karta. Rokot gravjus ar smago tehniku, tie bija
ievérojami dzilaki. Padzilinot jau ieprieks izraktos gravjus un rokot jaunus, ap purvu
tika izveidota bliva un efektivi funkcionéjosa gravju sistéma. Jauni gravji tika rakti ari
purva. So pasakumu rezultita ievérojamas platibas samazinajas purvu ieskaujo$a mit-
ro mezu josla, vairakos purva ezeros pazeminajas tidens limenis, atseviskos nogabalos
kluva pamanamas purva degradacijas pazimes (Bergmanis et al. 2002). Mikroainavu
izpéte Teicu purva liecina, ka dabiskam purvam raksturigas struktdras sastopamas ti-
kai 54% purva teritorijas, turpretim Ozolsalas purva (viens no Tei¢u dabas rezervata
purviem, kura veikta hidrologijas atjaunosana) mikroainavas visa ta platiba raksturo
degradétu augsto purvu (Namatéva 2012). Sada mikroainavu struktira acimredzot ir
izveidojusies melioracijas darbibas rezultata.

Dabas liegums ,Lubana mitrajs” dibinats 2009. gada, apvienojot iepriekséjos gados
izveidotos 12 dabas liegumus vienota teritorija, ta platiba ir 51 351 ha. Tas ir putniem
nozimiga vieta Eiropas Savienibas méroga, starptautiskas nozimes mitrajs (Ramsares
konvencijas vieta) kops 2002. gada, Natura 2000 teritorija kops 2004. gada; viduspun-
kta koordinatas X677465, Y6300724. Lubana mitraja kompleksa purvi ir viens no liela-
kajiem purvu masiviem Latvija, kuram raksturiga ievérojama sugu un biotopu daudz-
veidiba. Augstie un parejas purvi aiznem aptuveni 9800 hektarus jeb 20% no kopéjas
dabas lieguma teritorijas (Nippon Koei Co., Ltd. & Kokusai Kogyo Co., Ltd. 2000).

Lubana mitraja kompleksa parejas un augstie purvi, atskiriba no Klanu plavam un
zemajiem purviem, melioracijas rezultata ir salidzinosi maz ietekmeéti. Var secinat, ka
visos dabas lieguma augstajos un parejas purvos ir konstatéjama melioracijas ietekme.
Purvu melioracija tika uzsakta 60. gadu sakuma, kad ekspluatacija nodeva Lubanas
zemienes nosusinasanas un kompleksas izmantosanas shémas pirmas kartas baves.
Ar S0 periodu sakas intensiva no pladiem atbrivotas platibas nosusinasana un apgu-
$ana (Bielis 1974). Klanu plavu nosusinasana veicinaja vieglaku piek|dsanu augstajiem
un parejas purviem, ka ari mitro mezu masiviem. Lubana zemienes lielakie purvi tika
rezervéti kidras rapnieciskai ieguvei (Klavin$ 1974), tacu to intensiva un visu platibu
aptverosa melioracija netika uzsakta. Lidz ar to purvus pasreiz ietekmé tiem pieguloso mit-
ro mezu un Klanu plavu melioracija. Mezu melioracija veikta aptuveni 1959.-1962. gada
(Grapis, pers. zin.). Ipasi intensivi ta notika priezu un bérzu mezos uz slapjam kadras
augsném, uz ziemeliem no Lubana ezera - Klajotnes, Apala, Nainiekstes un Aboras
purva apkartné. Paréjos purvus ietekmé Klanu plavu nosusinasana — gar purvu malam
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izraktie dzilie un platie novadgravji, kas nosusina purvu malas mitros mezus un par-
ejas purvu fitocenozes (Bergmanis 2004).

Dabas liegums ,Stompaku purvi” ka aizsargajama dabas teritorija dibinats jau
1977. gada, tas ir Natura 2000 teritorija kops 2005. gada. Ta platiba ir 3011 ha, vidus-
punkta koordinatas X709080, Y6334710. Augstie un parejas purvi no kopéjas platibas
aiznem 1846 ha. 20. gadsimta sakuma topografiskas kartes liecina, ka lieguma terito-
rija, galvenokart Stompaku purva dala, purvos izveidota gravju sistéma, tacu apkarte-
jie mezi nav bijusi susinati. 70. gados purviem piegulosajos mezos veikta melioracija,
kuras rezultata izveidota sazarota gravju sistéma (Rove 2006). Kopuma dabas lieguma
purvi ir raksturojami ka melioracijas maz ietekmeéti.

HIDROLOGIJAS ATJAUNOSANAS PLANOSANA

Aizsprostu blvéesanas pareiza planosana ir nozimigs posms purvu hidrologijas at-
jaunos$anas procesa. Ta ka purvu hidrologija atjaunota ipasi aizsargajamo dabas terito-
riju purvos, konkrétie pasakumi paredzéti un aprakstiti aizsargajamo teritoriju dabas
aizsardzibas planos, vai ari, ievieSot specialus biotopu atjaunosanas projektus, papil-
dus sagatavoti purvu atjaunosanas plani.

Aizsprostu izblves plano$ana uzsakta, izvértéjot pieejamo kartografisko materialu —
musdienu topografiskas kartes (méroga 1:50 000 vai 1:10 000) un ortofoto aerofoto-
grafijas. Péc topografiskajam kartém noteikts gravju novietojums teritorija un nover-
téts iespéjamais buvéjamo aizsprostu skaits. Savukart péc ortofoto aerofotografijam,
nosakot melioracijas rezultata ar priedém aizaugusas tiesi ietekmétas teritorijas gar
gravjiem, noveértéta degradéto teritoriju platiba un ietekmes butiskums. Tiesi ietek-
meétas joslas platums uz abam pusém no gravja parasti neparsniedz 40-50 metrus
(Ilnicki 2007, Aman et al. 2012), un ta ir labi pamanama ortofoto aerofotografijas. Péc
kartografiska materiala analizes visi gravji apsekoti daba, precizéts to susinosas ietek-
mes batiskums un gravju funkcionalitate (aizaugSanas pakape). Ta ka gravjus apsekoja
eksperts, kur$ praktiski veica un koordingja aizsprostu blvniecibu, apsekosanas laika
topografiskajas kartés (lidz 2003. gadam) vai GPS uztvéréja atzimétas ari konkrétas
aizsprostu biivésanas vietas.

Purvu hidrologijas atjauno$ana pamatojas uz atzinu un faktu, ka tdens ir purva
ekosistémas nozimigaka abiotiska komponente un limitéjosais faktors, tas nosaka spe-
cifiskas faunas un floras eksistenci. Purva tdenim ilgstosi ir jaatrodas pie substrata
virsmas, ta iekSpusé vai ari tas japarklaj pietiekama daudzuma, lai notiktu kidras aku-
mulésanas un purva augsana (Edom 2001). Savukart melioracijas gravju darbiba, pa-
stiprinati novadot tdeni no purva, ir daléji vai pilnigi izjaukusi purva dabiskas attisti-
bas dinamiku. Tapéc aizsargajamo purvu hidrologijas atjauno$anas noltka ir jaierobe-
zo Gdens noplide pa visiem melioracijas gravjiem purva, ka ari tam piegulosaja priezu
mezu — kadrenu josla, kas ir izveidojusies paaugstinata mitruma rezima apstak|os.

Aizsprostu blvnieciba planota uz visiem melioracijas gravjiem purva, kuros vizuali
konstatéta Gdens plasma, ka ari uz daléji aizauguSiem gravjiem, ja to aizséréjuma/
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aizauguma virskarta bija zemaka par gravja malam un bija konstatéjama sezonala
tdens noplade. Ta ka augstajos purvos Gdens plist no kupola centra virziena uz purva
malam un augstuma starpiba viena gravja garenvirziena robezas starp gravja sakuma
un beigu posmu parasti parsniedz vienu metru, dabiskas hidrologijas atjaunosanai
visa gravja posma uz ta visbiezak izveidoti vairaki aizsprosti. Atkariba no gravja kritu-
ma aizsprostu bavniecibas vietas planotas ik péc aptuveni 30-50 metriem, uz lézena
krituma gravjiem attalumi starp aizsprostiem planoti lielaki. Aizsprostu bavésanas vie-
tas un attalumi starp aizprostiem noteikti kompleksi — analizéjot topografisko karsu
augstuma atzimes, vizuali novértéjot gravja kritumu un vadoties péc pieredzes. Aiz-
sprosti baveti ar aprékinu, lai idens limena starpiba starp aizsprostiem nebiitu lielaka par
0,5 metriem, tadéjadi nodrosinot pietiekami augstu Gdens limeni visa gravja posma
starp abiem aizsprostiem. Atklata augstaja purva (sk. neskartu augsto purvu defini-
ciju, Salmina 2010) aizsprosti bavéti ar aprékinu, lai nodrosinatu maksimali augstu
idens limeni, to paaugstinot lidz gravja malam. Sads maksimali paaugstinats adens
limenis neparsniedz sikotnéjo Gdens limeni purva pirms gravju izraksanas, jo péc me-
lioracijas kidra abas pusés gravim nosézas aptuveni par 1 metru (Stegmann & Zeiz
2001, Nusbaums 2008), respektivi, kiidras nosésanas rezultata purva virskarta gravja
malas ir zemaka par sakotnéjo purva augstumu pirms melioracijas. Aizsprosti blveti
gravju izteku vietas no purva ezeriem/akaciem, uz purvu skérsojosajiem gravjiem un
vairaku gravju satekas vietas, izvéloties gravju posmus bez kokiem (koku saknes ap-
gratina aizsprostu profila izrakSanu) un ar izteiktam gravja nogazem (nodrosina mak-
simali augsta adens limena uzstadinasanu). Purva malas, purvainajos mezos (sk. pur-
vaino mezu definiciju, Bambe 2010), aizsprosti biveéti situacijas, ja augsni no augsnes
virskartas lidz gravja gultnei veidoja kidra, $adas vietas adens limenis ir paaugstinats
lidz koku saknu horizontam, aptuveni 30 cm zemak par gravja malam.

levérojot ieprieks aprakstitos principus, planota tris aizsargajamo purvu komplek-
su hidrologijas atjaunosana.

Teicu dabas rezervata ietilpsto$o purvu — Teicu purva un Ozolsalas purva — melio-
racijas sistéma un tas ietekme uz purva un mezu ekosistémam novértéta 1997. gada
vasara, apsekojot visus purva ezerus un teritorija izraktos gravjus. lzpéti veica vacu
purvu eksperts un dabas pétnieks Joahims Matess ar vacu dabas pétnieka Dr. Kiino
Bréma finansialu atbalstu un Tei¢u dabas rezervata Pétijumu dalas vaditaja U. Berg-
mana tehnisku atbalstu, lauka darbos pavadot aptuveni 30 dienas. Izpétes rezultata
izstradata koncepcija, kuras mérkis bija daléji atjaunot dabisko hidrologisko rezimu
Teicu purva, uzbivéjot aptuveni 300 aizsprostus. Péc aizsprostu blvniecibas uzsaksa-
nas 1999. gada un plana daléjas realizacijas, ko veica Teicu dabas rezervata adminis-
tracijas specialisti, koncepcija tika aktualizéta un sagatavots ,Pasakumu plans dabiska
hidrologiska rezima atjaunosanai Teicu purva’, lidz 2010. gadam paredzot papildus
uzbuivét aptuveni 30 aizsprostus (Bergmanis 2005).

Dabas lieguma ,Lubana mitrajs” purvu atjaunosanas planosana uzsakta, sagata-
vojot visparéju $o purvu aizsardzibas koncepciju Japanas valdibas finanséta projekta
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,Pétijumi Vides apsaimniekosanas planam Lubanas mitraja kompleksam” (The Study
on Environmental Management Plan for Lubana Wetland Complex) ietvaros 1999.—
2000. gada (Nippon Koei Co., Ltd. & Kokusai Kogyo Co., Ltd. 2000). Plana ieviesanai
2003. gada tika uzsakts Eiropas Komisijas finanséts projekts LIFE2003NAT/LV/000083
»Lubana mitraja kompleksa vides apsaimniekosana, Latvija”, kur purvu atjaunosana ir
viena no sugu un biotopu apsaimniekosanas ricibam. Projekta ietvaros sagatavots , Lu-
bana mitraja kompleksa augsto un parejas purvu dabiska hidrologiska rezima atjauno-
Sanas plans” (Bergmanis 2004), kas paredzéja hidrologijas atjaunosanu 2004.—2007. gada
perioda Cetros purvos, izgatavojot aptuveni 60 aizsprostus.

49. attéls. Pilnigi aizaudzis gravis dabas lieguma ,Stompaku purvi” ziemelu dala

Figure 49. Completely overgrown drainage ditch in the northern part of Stompaku Mire
Nature Reserve

Foto/Photo: Ugis Bergmanis (taken on 31/07/2012)

Dabas lieguma ,Stompaku purvi” purvu hidrologiska rezima atjaunosana ieklauta
2006. gada sagatavota dabas aizsardzibas plana pasakumu dala (Rove 2006), kas paredz
28 aizsprostu izgatavosanu. Apsekojot teritoriju 2012. gada augusta (apsekosanu veica
AS ,Latvijas valsts mezi” vides eksperti |. Rove un U. Bergmanis), konstatéts, ka aizspros-
tosanai planotie gravji ir jau pilnigi aizaugusi (49. attéls). Tapéc purva atjaunosanas pa-
sakumu plans tika aktualizéts un noteikta 10 jaunu aizsprostu bivniecibas nepiecie-
Samiba citas vietas.

AIZSPROSTU BUVESANAS METODIKA

Kops iepriekséja aizsprostu buvésanas metodikas apraksta 2002. gada, izgatavojot
aizsprostus no purva pieejamiem materialiem un izmantojot tikai rokas darbarikus
(Bergmanis u. c. 2002), ir uzblvéts ievérojams skaits aizsprostu. Lidz ar to mums ir
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iespéja novértét iepriek$ aprakstitas metodes dazadu variantu piemérotibu un kva-
litati purvu hidrologijas atjaunosana. Esam secinajusi, ka mineralaugsné raktie grav-
ju Skérsprofili un tajos izveidotie aizsprosti, ka ari no vienas balku rindas izgatavotie
aizsprosti kalpo islaicigi, péc vairakiem gadiem tie zaudé hermétismu, nenotur adens
limeni virs aizsprosta, un radusies bojajumi nav novérsami.

Visnoturigakie izradijas no divam balku rindam kadras augsné izgatavotie aizspros-
ti uz gravjiem ar nepartrauktu adens piepladi, kas nodrosina pastavigu mitrumu aiz-
sprosta, nelauj tam izzat un lidz ar to saglaba nepiecieSamo hermétiskumu.

Sadus aizsprostus optimala gadijuma baveé 4-5 cilveki (1-2 rok profilu, 2 gatavo
kokmaterialus, 1 pienes hidroizolésanai nepiecieSamas stinas, péc sagatavosanas dar-
bu veik$anas aizsprosta blvnieciba piedalas visi dalibnieki). Svarigi ir iegadaties pie-
mérotu un labas kvalitates darba inventaru — nepiecieSami tris motorzagi (divi zagi
kokmaterialu gatavosanai, viens zagis tiek izmantots aizsprosta bivnieciba — balku un
palu apzagésana, profila pielidzinasana, saknu izzagésana), viena motorzaga degvie-
las un kédes ellas parnésajama kannina, vile kédes asinasanai un rezerves kéde, zaga
sliede, 2-3 lapstas aizsprosta profila raksanai, viens cirvis vegetacijas un koku saknu
sadalianai profila un naglu iedziSanai, viens 5 kilogramus smags veseris koka palu
iedzisanai, naglas (20 cm) aizsprosta koka dalu sastiprinasanai, divas mugursomas in-
ventara nesanai un sintétiska audekla maisi sinu pienesanai. Aizsprostus bavé augus-
ta, septembri, oktobri, kad gravjos ir viszemakais Gdens limenis.

Aizsprosta blvnieciba ir iedalama cetros dazados posmos:

| posms — profila izraksana,

Il posms — kokmaterialu un hidroizolacijas materialu sagatavosana,

[ll posms — aizsprosta biivnieciba,

IV posms — aizsprosta noformésana.

. Profila raksana

Piemérota vieta vispirms tiek izrakts aizsprosta profils — vieta, kura izveidojams aiz-
sprosts. Pirms profila rakSanas ar motorzagi tiek izzagéta profila kontdra un nonemts
virséjais vegetacijas slanis (50. attéls). Profils tika rakts aptuveni par 1 metru plataks
neka gravis (parasti 4—6 metri) un aptuveni 80 centimetru biezuma (51. attéls). Dzilu-
ma profils rakts lidz gravja gultnes dzilakajai vietai (parasti 1-1,5 m). Ja gravi bija tdens
(parasta situacija) un lidz ar to nebija iespéjams aizrakties lidz gultnei, tika rakts lidz
adens limenim. Izrakta kadra tika mesta gravi virs aizsprosta vietas, tadéjadi daléji ap-
turot tdens piepladi un lidz ar to atvieglojot rakSanu un aizsprosta bivniecibu. Profilu
parasti raka viens cilvéks.

Il. Kokmaterialu un hidroizolacijas materialu sagatavosana

Taja pasa laika divi citi cilvéki sagatavoja kokmaterialus aizsprosta bavei, zagéjot
gravja tuvuma augosas priedes, aptuveni 20 cm diametra pie celma, un tas sagaru-
mojot aizsprostojama gravja platuma (svarigi — koku zagésanai nepiecieSams cirSanas
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50. attéls. Aizsprosta profila izzagésana

ar motorzagi dabas lieguma ,Lubana
mitrajs” Klajotnes purva, fotoattéla Valdis
Cirulis

Figure 50. Valdis Cirulis is preparing
the dam profile in Klajotne Mire in the

51. attéls. lzrakts aizsprosta profils dabas
lieguma ,Lubana mitrajs” Klajotnes purva,
fotoattela Janis Vilcans

Figure 51. Janis Vilcans is finishing digging
of the dam profile in Klajotne Mire in the
Lubana Wetland Nature Reserve

Lubana Wetland Nature Reserve

Foto/Photo: Ugis Bergmanis (taken on 13/10/2005)

apliecinajums). Viena aizsprosta izgatavosanai parasti nepiecieSami 6—8 horizontali
iebavéjami balki, katra rinda pa 3—4 balkiem atkariba no gravja dziluma.

Papildus sagatavoti aptuveni 2 metrus gari pali 15 cm diametra resnakaja gala, kuru
tievgali apzagéti smaili, atvieglojot to iedzisanu zemé (53, 54. attéls). Viena aizsprosta
izgatavos$anai parasti nepiecieSami 20-40 $adi vertikali iedzenami pali, katra rinda pa
10-20 paliem.

Vienlaikus viens cilvéks plica sfagnu sanas (hidroizolacijas materials) un maisos
nogadaja pie aizsprosta profila (52. attéls). Ja sfagni nebija pieejami pietiekama dau-
dzuma, ka hidroizolacijas materials netalu no gravja tika rakta un krameéta kaudzé
kadra.

[ll. Aizsprosta bavnieciba notiek $ada seciba.
1.)Ja gravja gultne ir sausa un aizsprosta profils ir izrakts lidz gultnei, vispirms profi-

lu izklaj ar aptuveni 30 cm biezu sfagnu slani (ja gultné ir adens un profils izrakts tikai
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52. attéls. Janis Vilcans, nesot sfagnu siinas uz aizsprosta biivésanas vietu dabas lieguma
»Stompaku purvi”

Figure 52. Janis Vilcans is preparing bog-mosses for the dam in Stompaku Mire Nature
Reserve

Foto/Photo: Ugis Bergmanis (taken on 19/09/2012)

lidz ddens limenim, sfagnus $aja stadija vél neiekl3j). Tad profila aréjas malas galos ie-
dzen divus palus un ievieto pirmo horizontalo balki. Lai nofiksétu balka stavokli, balka
iek$pusé iedzen divus tievakus un isakus palus, un pie tiem ar naglam pienaglo pirmo
balki. Pirms balka pienaglosanas to noslogo — balkim uzkapj virst vismaz divi cilvéki,
tadéjadi piespiezot balki cieSak gravja gultnei. Lidzigi ievieto un nofiksé otras rindas
pirmo balki (53. attéls). Abu rindu pirmie balki lauj stabili parvietoties pa profilu un
turpinat aizsprosta bavniecibu.

Pirms nakamo balku ieblvésanas profila jau ievietotos balkus noklaj ar sfagnu sinam
(lidzigi ka biveéjot gulbives). Katru nakamo balki novieto ar resnako galu pret iepriek-
$éja balka tievako galu, lai rinda bitu horizontali taisna. Lai augstuma pieaugosa balku
siena biitu stabilaka, abu sienu aréjas malas iedzen vél pa diviem paliem (54. attéls), un
pie tiem pienaglo ievietotos balkus. Atkariba no gravja dziluma un balku resnuma $adi
profila abas rindas iesédina pa 2—-4 (5) balkiem. Pédéjo augséjo balki nozage aptuveni
par vienu metru garaku neka pargjie balki. Sa balka galus, kas ir garaki par izrakto pro-
filu, iesédina kadra, izzaggjot un iznemot tikai vegetacijas saknu slani balka biezuma.
Sads risinajums ierobezo Gdens noplidi gar aizsprosta galiem.

2. Kad aizsprosta abas horizontalo balku rindas ir gatavas, izgatavo barjeras, kas satur
aizsprosta pildijumu (sk. 3. punktu). Sadas barjeras izgatavo no 2 metrus gariem paliem
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53. attels. Aizsprosta profila ievietoti un
nofikséti abu rindu pirmie balki dabas lie-
guma ,Lubana mitrajs” Salas purva

Figure 53. First horizontal round timbers
from both rows placed and fixed in the
dam in Sala Mire in the Lubana Wetland
Nature Reserve

Foto/Photo: Ugis Bergmanis (taken on 27/10/2005)

54. attéls. Aizsprosta profila izveidotas un
nofiksétas divas pilna augstuma balku rindas
dabas lieguma ,Lubana mitrajs” Salas purva

Figure 54. Two full-height round timber walls
placed in the dam profile and fixed in Sala
Mire in the Lubana Wetland Nature Reserve

(palu garums atkarigs no gravja dziluma) aptuveni 15 cm diametra resnakaja gala (sk. Il

posmu), tos vertikali iedzenot ciesi citu aiz cita gar abu balku rindu aréjam malam grav-

ja gultnes platuma (55., 56, 58. attéls). Vienas barjeras izgatavosanai parasti nepiecieSami

55. attéls. Ar vertikali iedzitu paJu barjeram 56. attéls. Aizsprosta ieklato sfagnu

nostiprinats divrindu aizsprosts un ieklato

sfagnu/kidras sablivésana dabas lieguma
»Lubana mitrajs” Salas purva

Figure 55. Dam from two rows fixed with
vertical pile barriers and stuffed with
bog-mosses and peat in Sala Mire in the
Lubana Wetland Nature Reserve

Foto/Photo: Ugis Bergmanis (taken on 27/10/2005)

sablivésana dabas lieguma ,Lubana mitrajs”
Salas purva

Figure 56. Compressing filled bog-mosses in
a dam in Sala Mire in the Lubana Wetland
Nature Reserve
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15-20 pali, jo gultne ir Sauraka par attalumu starp gravja krastu augséjam malam. Katru
iedzito pali ar vienu 20 cm garu naglu pienaglo pie aug3éja horizontala balka. Sidas bar-
jeras nelauj starp abam balku rindam iepilditajai un sablivétajai kiidrai/sfagniem izspies-
ties zem pirma apakséja balka. Tas ir it Tpasi svarigi situacijas, kad paaugstinata adens
[fmena apstaklos nav iespéjams izrakt profilu lidz gravja gultnei un kad pirmais balkis
blivi nepiegul gravja gultnei. Barjeras vienlaikus stabilizé un notur aizsprostu nemainiga
vertikala stavokli.

3. Kad aizsprosta abas horizontalo balku rindas ir gatavas un nostiprinatas ar ver-
tikali iedzito palu barjeram, telpu starp abam balku rindam piepilda ar sfagnu stinam.
Izteikti degradétos augstajos purvos, kur sfagnu siinas nav pieejamas liela daudzuma,
ar aptuveni 30 cm biezu sfagnu slani izklaj profila apakséjo dalu, paréjo telpu lidz pé-
déjam augiéjam balkim aizpilda ar kidru un virspusi atkal parklaj ar sfagniem. Svarigi,
lai aizsprosta iepilditais materials tiktu rapigi sablivéts (55., 56. attéls).

4. Lai noverstu aizsprosta iepilditas kadras un sfagnu izskalosanu, aizsprosta virs-
kartu nosedz ar diviem aptuveni 15 cm resniem priedes balkiem, tiem 4-6 vietas Skér-
sam pienaglojot gareniski uz pusém parzagétas latas (Skérsgriezuma veido pusapli)
(57. attels).

IV. Aizsprosta noformésana

Kad aizsprosts gatavs, ta augséja balki izzagé aptuveni 1-1,5 m platu un lidz 5 cm
dzilu atveri, kur noplist Gdenim. Atverei jabut pietiekami platai, lai Gdens plistu tikai
pa to un nevis apkart aizsprostam. Lai netiktu izskalota gravja gultne zem aizspros-
ta, idenim plistot pa atveri, zem aizsprosta novieto péc kokmaterialu sagatavosanas
pari palikusos atgriezumus (56., 57. attéls).

57. attéls. Aizsprosta virskartas nostipri- 58. attéls. Gatavs divrindu aizsprosts dabas
nasana ar diviem aptuveni 15 cm resniem  lieguma , Lubana mitrajs” Salas purva ar
priedes balkiem un skérslatam dabas liegu- kadras slani gravja gultneé virs aizsprosta
ma ,Lubana mitrajs” Salas purva Figure 58. Complete dam with two rows

and a peat layer on the ditch bed before
the dam in Sala Mire in the Lubana Wet-
land Nature Reserve

Figure 57. Stabilizing dam surface with two
pine round timbers and laths in Sala Mire
in the Lubana Wetland Nature Reserve

Foto/Photo: Ugis Bergmanis (taken on 27/10/2005)
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Lai papildus uzlabotu hidroizolaciju un hidrodinamiku, ka ari lai samazinatu adens
spiedienu uz aizsprostu, pie aizsprosta iek$éjas malas Gdens pieplides pusé izveido
slipu kidras slani. Kadru, kas, rokot profilu, tika samesta gravi virs profila, ar lapstam
samet atpakal pie izgatavota aizsprosta (58. attéls).

REZULTATI

Perioda no 1999. lidz 2012. gadam tris Tpasi aizsargajamo dabas teritoriju purvos
uzbivéti 169 aizsprosti.

166 aizsprosti izgatavoti no kokmaterialiem un purva pieejamas kadras un sfag-
niem. No 166 koka aizsprostiem 8 izgatavoti no 10x10 cm brusam, atlikuso 158 aiz-
sprostu buvnieciba izmantoti uz vietas sagatavoti apali priedes koku stumbri, atsevis-
kos gadijumos izmantotas egles un apses. Blvnieciba parasti piedalijas dabas aizsar-
dzibas specialisti Ugis Bergmanis, Valdis Cirulis, Janis Vilcans, Valdis Garanés un Dainis
Tuds (59. attéls), bet periodiski ari citi dalibnieki.

Pirmajos aizsprostu buvniecibas gados Sauraku gravju aizsprostosanai aizsprosti
veidoti tikai no vienas horizontali novietotu balku rindas vai ari no 1-2 vertikali ie-
dzitu palu rindam. Aizsprostu darbibas parbaudé konstatéjam, ka visi Sie aizsprosti
ir zaudeéjusi hidroizolaciju, nav hermétiski vai ari dens spiediena rezultata ir defor-
meéti un lidz ar to nefunkcioné vai tikai daléji uztur nepiecieSamo tadens limeni. Tapat
konstatéjam, ka hidroizolaciju ir zaudéjusi un nefunkcioné visi aizsprosti, kuru profili
rakti mineralaugsné, jo kontaktjosla starp mineralaugsni un kadru/sfagniem ilgstosa
perioda nav iespéjams nodrosinat hidroizolaciju.

Musu pieredze liecina, ka ilgstosa perioda nepiecieSamo tdens limeni notur tikai
divrindu aizsprosti ar vertikali iedzitu palu barjeram un sfagnu/kadras pildijumu kid-
ras augsnés ar pastavigu mitrumu. Batiska ir ne tikai aizsprosta konstrukcija, bet ari
pastaviga adens pieplide, kas uztur aizsprostu piesatinatu ar tdeni un tadéjadi nelauj
tam izzat. Sadi ,dzivi” aizsprosti laika gaita apaug ar sfagniem un spilvém, kas pasarga
aizsprosta koka dalas no saules staru noardosas iedarbibas un paildzina aizsprosta
muazu (60. attéls).

Tomeér gravjos ar nepastavigu tdens pieplidi un sausuma perioda ari divrindu aiz-
sprosti izzGst un var zaudét hidroizolaciju.

Neviena purva, kuros atjaunota hidrologija, nav veikts hidrologijas monitorings,
lidz ar to masu riciba nav konkrétas informacijas par tdens [imena svarstibam. Kaut
ari TeiCu purva 2005. gada uzsakta vegetacijas monitoringa informacija vél nav apko-
pota, atseviskas pozitivas izmainas hidrologijas atjaunosanas rezultata ir konstatétas
jau pasreiz. Vairakos ezeros un lamas ir atjaunots dabiskais Gdens limenis un novérsta
izzasana. Gandriz visu atjaunoto ezeru licos ir novérojama sfagnu sinu atjaunosanas
un paatrinata augsana (61. attéls). Lidzigi ka Teic¢u purva, dabas lieguma ,Lubana mit-
rajs” purvu gravji péc hidrologijas atjaunosanas ir piepildijusies ar adeni, un ir konsta-
téta sfagnu slana atjaunosanas (62. attéls).
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59. attéls. Aizsprostu baivniecibas 60. attéls. Ar sfagniem un spilvem apaudzis
komanda pie uzbivéta divrindu aizsprosta funkcionéjoss divrindu aizsprosts dabas
aizsargajamo ainavu apvidi ,Ziemelgauja” lieguma ,Lubana mitrajs” Apalaja purva

Figure 59. Building team (from the Figure 60. Functioning two—row dam

left: Valdis Garanés, Janis Vilcans, Ugis naturally overgrown with bog-mosses and
Bergmanis, Valdis Cirulis) of a two-row cotton—grass in Apalais Mire in the Lubana
dam in Zieme|gauja Protected Landscape = Wetland Nature Reserve

Area

Foto/Photo: Ugis Bergmanis (taken on 10/10/2006) Foto/Photo: Ugis Bergmanis (taken on 31/08/2007)

61. attéls. Ar sfagniem aizaudzis Mindaugu ezera licis Tei¢u purva péc dabiska Gidens limena
atjaunosanas

Figure 61. Regrowth of bog-mosses in Mindauga Lake in Tei¢i Mire after the restoration of the
natural water level
Foto/Photo: Ugis Bergmanis (taken in 1999)
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62. attéls. Ar adeni piepildijies un sfagniem, spilvém aizaudzis gravis dabas lieguma ,Lubana
mitrajs” Apalaja purva péc dabiska iidens limena atjauno3anas

Figure 62. Ditch filled with water and overgrown with bog-mosses and cotton-grass in Apalais
Mire in the Lubana Wetland Nature Reserve after the restoration of the natural water level

Foto/Photo: Ugis Bergmanis (taken on 31/08/2007)

4.7. AUGSTA PURVA

VEGETA(EIJAS ATJAUNOSANAS PETIJUMI
AUKSTUMALAS PURVA LIETUVA

Leonas Jarasius, Romas Pakalnis, Jaraté Sendzikaité, Dalyté Matuleviciate

Dabas izpétes centrs, Botanikas institts, e-pasts: leonas.jarasius@botanika.lt

Purvi ir viena no svarigakajam musu planétas ekologiskajam struktiram un nodro-
Sina lielu biologisko daudzveidibu. Lietuva purvi aiznem 646 000 ha, kas veido 9,9% no
valsts teritorijas, tomér tikai 28% jeb 178 000 ha no tiem ir dabiski vai gandriz dabiski
purvi (Povilaitis et al. 2011). Purvu aiznemta teritorija strauji samazinajas 20. gs. otraja
pusé. Daudzos purvos veikta nosusinasana, plasa apjoma nosusinasanas darbi Lietu-
vas rietumdala notiek jau kops 19. gs. beigam. Nemunas upes deltas apgabala gandriz
visi dabiskie zaJu purvi un nelieli augstie purvi ir nosusinati (Basalykas, red. 1958), bet
atseviskas dalas lielajos purvos, ka Aukstumala (1017 ha no 3018 ha), Rupkalvji (167 ha
no 3410 ha), Medzokle (208 ha no 1450 ha) un dazi mazaki kidras purvi (Berstai, Lietgi-
riai), palikusi neskarti.

Aukstumala misdienu purvu pétnieciba kalpo ka klasisks augsta purva piemérs
(Weber 1902). Tomeér tas ir ari viens no pirmajiem Lietuvas purviem, kura veikta ko-
merciala kadras ieguve kops 19. gs. beigam. Lielakas izmainas sakas 1968. gada, kad
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2/3 no purva tika nosusinatas, lai mehaniski iegtitu kadru. Neskarta palikusi Aukstu-
malas augsta purva rietumu dala, tacu taja novérojama negativa veco notekgravju
sisttmu un kadras ieguves lauku ietekme uz purva hidrologiju. Saskares vieta starp
rezervata un kadras ieguves lauku teritoriju ir 6 km gara, un 30-60 ha no rezervata
atrodas nosusinasanas ietekmétaja zona. Tas izraisijis negativas hidrologiska rezima un
vegetacijas seguma izmainas — biotopu degradésanos, tipisku augsta purva augu sugu
kalSanu un izzusanu, meza augu sabiedribu izplatiSanos, koku vidéja apkartméra pa-
lielinasanos u. c. (Pakalnis et al. 2009). Tadé| ir nepiecieSams samazinat antropogéno
ietekmi uz augsta purva ekosistému, uzlabojot hidrologiskos apstaklus, palielinot aug-
sta purva platibu uz degradéta purva rékina u. c, ka ari izstradat metodiku vegetacijas
seguma atjaunosanai kiidras ieguves laukos.

PETAMA TERITORIJA

Aukstumalas augstais purvs atrodas Lietuvas rietumos divu upju, Nemunas un Mi-
nijas, sateces apgabala. Pirms vairak neka 100 gadiem C. A. Vébers (Weber 1902) so
purvu raksturoja ka ,taisnlenka trijstiri ar noapalotiem stdriem un nelidzenam ma-
lam, ar hipotenizu, vérstu uz dienvidrietumiem pret Kroku Lanka ezeru” (63. attéls).
Teritorija atrodas 1,6 m vjl., augsta purva virsma 150-500 m (vidéji 300 m) plata josla
strauji pacelas 4,5 [idz 5,0 m vjl. Morfogenétiski purva rietumdalu veido glaciolimniski,
lagiinas un senu ieplaku sedimenti, bet austrumdalu — morénisks un glacioakvatisks
ieplaku reljefs; purvs veidojies, holocéna parpurvojoties véla leduslaikmeta ezeram
(Kunskas 2005).

63. attéls.
Aukstumalas augsta purva un ta
apkartnes shematiska karte

Figure 63.
P Scheme of Aukstumala Raised Bog
= Bunciries of huidomnal esised bog —_— and its environment
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Natural habilats of Evropasan Impordance
n Aulcstismala Tedmological Resarve, Lthiuanis

64. attéls. ES Tpasi aizsargajamo biotopu sastopamiba Aukstumalas purva
rezervata

Figure. 64. Natural habitats of European importance in the Aukstumala
Telmological Reserve (2012)

Lai ari vidéjais kadras uzkrasanas atrums Aukstumalas purva pédéjo 200 gadu lai-
ka bijis I'dzigs ilgtermina kadras uzkrasanas atrumam (0,11-0,13 cm gada) (Mazeika
2006), purva vegetacija novérotas $adas izmainas: bagatigs pameza segums atklatajas
augsta purva sabiedribas; koku (purva bérza Betula pubescens un liela izméra parastas
priedes Pinus sylvestris) ienaksana Ledo-Pineteum sylvestris augu sabiedriba; pameza
izpleSanas ieplaku augu sabiedribas; sfagnu izzusana un kérpju stava veidosanas atkla-
tajas augsta purva augu sabiedribas un vietas ap novadgravjiem (Pakalnis et al. 2009).

Lai saglabatu unikalu augsta purva kompleksu, retas augu un dzivnieku sugas atli-
kusaja neskartaja Aukstumalas purva dala 1995. gada izveidots dabas rezervats. Kops
2004. gada teritorijair Natura 2000 vieta. Rezervata teritorija 2012. gada konstatéti pieci
EiropasSavienibas nozimes biotopiun210augusugas. Aprékinats, ka23%jeb237 habio-
topuir batiski mainiti vai degradéti, un tie neatbilst ES prioritaro biotopu nosacijumiem.
Sadi biotopi, kuros dominé mezu vegetacija, 40-500 m plata josla sastopami uz rezer-
vata robezas, un tajos bijusi vislielaka antropogéna ietekme. Lielako rezervata teritoriju
aiznem neskarts augstais purvs (7110*) un degradéti augstie purvi, kuros iespéjama vai
noris dabiska atjaunosanas (7120) (attiecigi 59% un 16% no teritorijas). Purvaini mezi
(91D0*) un distrofi ezeri (3160) katrs aiznem 1% no rezervata platibas. Péc 2011. gada
ugunsgréka rezervata konstatéti atseviski nelieli (<0,1 ha) fragmenti ar ieplakam
purvos (7150).
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MATERIALS UN METODES

Viens no svarigakajiem Aukstumalas purvu atjaunosanas uzdevumiem ir veikt ipa-
Sus pasakumus, lai norobezotu dabas rezervatu no purva nosusinasanas ietekmes. Citi
uzdevumi ieklauj vegetacijas atjaunosanas pasakumus purva noraktajas dalas.

Lai samazinatu cilvéka darbibas negativo ietekmi uz augsta purva ekosistému, veik-
ti vairaki pasakumi (63. attéls).

1. 1zolésana no blakus esosajiem kidras ieguves laukiem:

« ar 1km garu polietilena membranu (uzstadita 2006. gada, 65. attéls);

« ar 300 m garu kadras dambi, kas izgatavots no stipri sadalijusas kidras no

purva dzilakiem slaniem (uzstadits 2010. gada).

Uz Aukstumalas purva rezervata robezas 2006. gada (63., 65. attéls) un 2010. gada uz-
staditas originalas Gdens limena uzturéSanas iekartas. Lai novértétu So iekartu efektivitati,
ierikota ari hidrologiska monitoringa sistéma. Ta sastav no seSiem hidrologiska monito-
ringa profiliem: Cetri profili ir 170 m gari, katrs sastav no 9 gruntstdens limena mériSanas
akam; divi profili ir 130 m gari un sastav no 7 akam. Kontroles profils uzstadits arpus 3is
sistémas robezam pie efektivi funkcionéjosa novadgravja, kas ir 3 m dzils. Udens limena
mérijumi uzsakti 2007. gada un tiek veikti katru gadu laika no aprila lidz oktobrim.

2. Dambju bivnieciba:

« uz platiem sateces gravjiem uzbaveéti lieli koka/kadras dambji ar dens regule-

$anas funkciju (66. A1, A2 attéls);

« uz Sauriem novadgravjiem uzbavéti nelieli kiidras aizsprosti (66. B attéls);

+ Skérsam pari Sauriem novadgravjiem ievietoti nelieli bérza finieri (66. C attéls).

65. attéls.

I Udens limena kontrolésanas
iekartas ierikosanas shéma
(Pakalnis et al. 2008):
1) 2,5-3 m dziluma izrakts
- gravis; 2) gravi ievietota

S polietilena membrana;
"3 3) gravis, kas piepildits ar
augsta purva kadru

Figure 65.
Scheme of installation of the
equipment for water table
control (Pakalnis et al. 2008):
1) 2.5-3 m deep trench was
excavated;

LEGEND E | 2) polythene membrane was
SIS, proftsted embankmant o= laid into the trench;

— OYSHANM (MO 3) the trench was filled up
= bank of the missd bog . .
with raised bog peat

Pﬂ“"”mw
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66. attéls. Dazadi dambju veidi, kas bavéti uz Aukstumalas augsta purva
novadgravjiem: A — koka/kadras dambji, B — nelieli kiidras aizsprosti,
C - nelieli bérza finiera dambji

Figure 66. Different types of dams constructed on ditches of Aukstumala Raised Bog:
A - wood-peat dams, B - small peat dams, C - small birch panel (plywood) dams

Foto/Photo: Leonas Jarasius

3. Augsta purva vegetacijas seguma atjaunosanas eksperimenti pamestos kadras
ieguves laukos, izplatot sfagnu diasporas.

Veicot augsta purva vegetacijas seguma atjaunosanas eksperimentu, 2011. gada
izmantota jauna tehnologija. Pirmo reizi Lietuva purva atjaunosanas vieta pamesta
kadras ieguves lauka izkaisitas sfagnu un citu augstiem purviem raksturigu augu sugu
(makstainas spilves Eriophorum vaginatum, lielas dzérvenes Oxycoccus palustris, po-
lijlapu andromedas Andromeda polifolia, apallapu rasenes Drosera rotundifolia u. c.)
diasporas. No donora teritorijas — degradéta augsta purva, kas atrodas blakus kadras
ieguves vietai un ir paredzéts noraksanai, ievaktas 0,4x0,4 m lielas un 5-7 cm biezas
velénas ar dabisku vegetacijas segumu (67. attéls). Donora teritorija dominé briinais
sfagns Sphagnum fuscum, Magelana sfagns S. magelanicum un smaillapu sfagns S. ca-
pillifolium, kas ir izturigi pret mitruma rezima izmainam. Parstadamas velénas vegeta-
cijas atjaunosanas vieta novietotas uz mitra kidras substrata, to parklaj lidz 9 cm dzil$
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adens slanis. Parstadisana veikta piecas paralélas transektés, kas atradas 3 m attaluma
cita no citas. Katra transekté parstaditas 10 vegetacijas velénas, katra 3 m attaluma
cita no citas. Eksperiments 2012. gada paplasinats, un vegetacijas atjaunosanas vieta
papildus ierikotas astonas paralélas transektes. Lai novértétu augsta purva atjaunosa-
nas eksperimenta rezultatus, tiks veikts vegetacijas seguma atjauno$anas monitorings
un gruntstdens limena novérojumi.

-y

67. attéls. Augsta purva sfagnu Sphagnum sp. velénu parstadisana vegetacijas
atjaunosanas vieta Aukstumalas purva Silutes novada, Lietuva, 2011. gada septembri:
A-C - dabiskas augsta purva sfagnu velénas, kas sagatavotas parstadisanai vegetacija
atjaunosanas vieta; D—E - parstaditas sinu velénas

Figure 67. Introduction of raised-bog moss (Sphagnum sp.) cover patches into the
restoration site (Auks$tumala Raised Bog, Siluté District, Lithuania, September 2011): A-C
- fragments of natural raised bog moss cover ready to be introduced into the restoration
site; D-E - introduced fragments of moss cover

Foto/Photo: Leonas Jarasius

REZULTATI UN DISKUSIJA

Péc tidens limena uzturéSanas sistémas (tidens noturo$as membranas) uzstadisanas se-
$§as sezonas (no 2007. lidz 2012. gadam) veiktie hidrologiska monitoringa rezultati rada, ka
metode ir pietiekami efektiva, jo 50 m plata zona gar rezervata malu saglabajies 0,4-0,6 m
augstaks gruntstdens limenis neka kontroles teritorija (68. attéls). Udens limenis kontroles
profila 1. [idz 3. aka bija butiski mazaks (p < 0,05) neka profilos, kur veikti idens izolésanas
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pasakumi. Vidéjais gruntstidens limenis akas ar ierikotu izolésanas iekartu variéja ne-
daudz - no 33 lidz 48 cm (ar 15 cm amplitidu), savukart kontroles profila fluktuacijas
bija batiski lielakas — no 18 lidz 91 cm (ar 73 cm amplittdu). legutie rezultati apstiprina
pétijuma sakuma izvirzito hipotézi, ka ierikota polietiléna membrana palidzés uzturét
parpurvosanas procesam nepiecieSamo tdens limeni rezervata teritorijas malas.

Lai noverteétu, cik sekmiga bijusi kiidras dambja ierikosana, divas sezonas no 2011.
lidz 2012. gadam veikts hidrologiskais monitorings. Ta mérijumi rada, ka gan profila
ar istenotajiem pasakumiem, gan profila bez tiem vidéjais gruntstdens limenis visu
sezonu bijis zems, nepiemérots parpurvosanas procesam, un tikai atseviskas vietas,
kur ir mikroreljefa pazeminajumi, sasniedzis vairak neka 30 cm. Lai saglabtu atlikuso
neskarto Aukstumalas augsto purvu un raditu piemérotus kidras uzkrasanas apstak-
lus nakotné, nepiecieSams ne tikai pilniba izolét rezervata robezu no kadras ieguves
laukiem, bet ari nosprostot vairumu novadgravju.

Akas nr. | Attalums no polietiléna membranas
A Number of well | Distance from protective measure

1 2 3 4 5 -] 7 ] g
10m 30m 50m 70m 90m 110m 130m 150m 170m

e
§° 20
33
’a ;3 =50
s % 80
g E & Ar membranu | With protective measure
> < -110 —&— Kontroles profils | Contrel profile
B Akas nr. | Atdlums no kidras dambia
Number of well | Distance from protective measure
1 2 3 4 5 6 7
10m 30m S0m 0m 80 m 110m 130m
§5 20
iy
1= g <50 -
Y%
e -80 - : .
E‘ E & Ar dambi | With protective measure
=< -110 - —— Kontroles profils | Control profile

68. attéls. Izolésanas pasakumu ietekme uz vidéjo gruntsadens limeni AukStumalas purva rezer-
vata (A - ar polietilena membranu no 2007. lidz 2012. gadam, B - ar kiidras dambi no 2011. lidz
2012. gadam)

Figure 68. Effect of isolating measures (A — with polyethylene membrane, in 2007-2012; B -
with peat dam, in 2011-2012) on average groundwater level in the Aukstumala Telmological
Reserve
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Pirmie rezultati no sfagnu parstadiSanas eksperimenta vegetacijas atjaunosanas vieta
liecina, ka 94% velénu parstaditas sekmigi. Sfagni aiznem 8-85% no katras velénas un
sakusi ieviesties ari uz kailas kidras. Citas augu sugas aiznem lidz 6% no katras velé-
nas. Kopa eksperimenta konstatétas 26 vaskularo augu sugas no 12 dzimtam. Aptuveni
80% sugu (parasta niedre Phragmites australis, zilgana molinija Molinia caerulea, platla-
pu spilve Eriophorum latifolium, kamolu donis Juncus conglomeratus, Eiropas vilknadze
Lycopus europaeus, vitolu véjmietin$ Lythrum salicaria u. c.) nav tipiskas augsta purva
sugas. Eksperimenta vieta kudras pH vértiba varié no 4,6 lidz 5,0, savukart tipiska om-
brotrofiska purva pH vértiba neparsniedz 4,8. Sie dati apstiprina, ka teritorija ir pieméro-
ti apstakli, lai taja attistitos tipiski augsta purva augi (Wieder & Vitt 2006). Tas nozimé,

Aukstumalas purvs

Aukstumala Mire

Foto/Photo: Aivars Slisans
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ka atbilstosas apsaimniekosanas rezultata eksperimenta vieta ir iespéjama ombrotrofas
purva vegetacijas veidosanas. Udens pieejamiba ir noteicosais faktors purvu atjaunosa-
na, jo apsaimniekotie purvi ir zaudéjusi iespéju uzkrat adeni un regulét tdens limena
svarstibas (Quinty & Rochefort 2003). Tadé| nepieciesams veikt papildu pasakumus, lai
samazinatu tdens zudumus un nodrosinatu sfagniem un citiem parstaditajiem augiem
piekluvi adenim.

Pateicibas

Izsakam pateicibu Klasmann-Deilmann-Siluté, Ltd. par finansidlu palidzibu un praktisku atbalstu
vegetacijas atjaunosanas darbos, ka ari Association Pamario Delta par finansialu atbalstu ES dabisko
biotopu inventarizésanda Aukstumalas purva rezervata.
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4.1 HYDROLOGICAL RESEARCH

IN MELNAIS LAKE MIRE, ROZU MIRE,
AKLAIS MIRE, AIZKRAUKLE MIRE AND FORESTS

Aija Délina, Persijs Gederts
University of Latvia, Faculty of Geography and Earth Sciences, e-mail: aija.delina@lu.lv

A mire is a complex hydrological, geological and ecological system. Ecologists
generally classify mires as hydrological units with characteristic surface water
balance and water storage and transmission properties that ensure water storage and
movement in the mire. Some mires are confined within individual river catchments,
but larger ones usually are located within several river catchments, contributing water
discharge in two or more rivers (Bragg 2002).

Mires are excellent for water storage; and consist of 89% up to 94% water and only
6% to 11% dry peat matter. Water is bound to peat that forms dry matter, and due to
gravitational force only the free unbounded water is affected and flows away (Romanov
1968). Bogs receive water from precipitation and groundwater, depending on their type.
Raised bogs (mires), like all project sites, typically are recharged by precipitation in the
dome area and precipitation, surface water and groundwater in the periphery, where
fens and transitional mires are adjacent to the raised bog (Figure 15).

Permeability of the peat layer in the vertical section changes significantly; in
the upper part, where poorly decomposed, uncompacted peat dominates, water
permeability is good, but deeper, where decomposition and the compaction rate of
peat increases, permeability sharply decreases; the peat layer in the deeper parts of
a mire is more like a confining layer rather than permeable one. Therefore, gravity-
driven water flow in mires mainly occurs within the upper active layer (acrotelm), and
its depth usually is 0.4-0.9 m (Romanov 1968).

The specific hydrological regime of mires not only provides particular habitats for
its flora and fauna, but also determines the water regime of adjacent areas. Mires
influence the quality of water that enters surface water bodies, and modify the rainfall-
runoff response. They perform these functions most effectively when undisturbed, in
particular - when undrained (Bragg 2002).

Disturbance of the natural hydrological regime of mires, such as digging ditches,
causes intensive water run-off from mires and disturbs the balance between
precipitation accumulation and natural run-off. Changes in the hydrological regime
of mires disturb not only the hydrological and ecological conditions in mires, but
also the conditions of the surface water bodies that recharge from mires. Therefore,
measures to restore the hydrological regime of mires are important for mire habitat
conservation as well as for maintenance of natural hydrological and ecological
conditionsin the adjacent areas. Nevertheless, the fact that these restoration measures
disturb the current, already changed water regime always has to be remembered and
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taken into account. Therefore, detailed studies of the disturbed water regime in mires
and estimations of the planned results to be achieved by restoration measures are
necessary before the final decision on restoration measures is made.

MATERIALS AND METHODS

Hydrological studies at the project sites included research of hydrological
conditions at each mire and groundwater table observations at selected locations.
Observation sites were selected to provide information on the influence of mire
hydrology restoration measures on the water table in mires.

RESEARCH OF HYDROLOGICAL CONDITIONS OF MIRES

Research of hydrological conditions of mires included analysis of different
cartographic data and field inspections of ditches in the mires and surrounding areas.

The current state of the ditches in mires was assessed based on data available from
Latvian Geospatial Information Agency (LGIA): orthophoto maps (ORTOFOTO 3) and
simplified topographic maps in scale 1:10,000 (V-TOPO 10K). Water flow directions and
catchment areas were analyzed using topographic maps of the former USSR army in scale
1:10,000 (TOPO 10K PSRS) and river catchment maps (Upju baseini 1970). Changes of
hydrological conditions in the mires and surrounding areas were analyzed comparing the
changes in ditch network in the area using topographic and thematic maps, prepared in
different years (TOPO 10K PSRS, TOPO 25K63g PSRS, TOPO 25K42g PSRS, TOPO
50K PSRS, TOPO 75K Latvijas laika, Melioracijas darbi planotie 1939).

Field inspection of ditches was carried out after the desk studies of maps, when
areas with significant human impact on the hydrological regime were identified.
Field inspections included photo-documentation, measurements of ditch depth and
width using a measuring pole (precision + 5 cm), and descriptions of ditch conditions
(amount of water, vegetation in the ditch, water flow etc.). Additionally, area
adjacent to the ditch was observed, assessing the necessity of restoration measures
at a particular location based on vegetation along the ditch, the intensity of drainage
effects, the possibility to construct dams, and beaver activities.

With help from various experts, especially habitat experts, and based on the results
of desk and field studies, descriptions of the hydrological conditions at each project
site were prepared, and the necessity of restoration measures at initially planned
locations was evaluated.

GROUNDWATER TABLE OBSERVATIONS

Groundwater table observations were carried out in one or several representative
profilesin each of the miresincluded in the project; profiles are located perpendicularly
to the ditch. Location of the profiles in each mire was selected based on the following
assumptions: 1) a ditch is located in the typical area of a particular mire and 2) dams
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were planned on the ditch. The wells in each profile are distributed so that closer to
the ditch the distance between the wells is smaller, and the distance between the wells
increases further from the ditch (Figure 16). Profile length was 250-500 m so that the
last well would represent the hydrological regime of relatively undisturbed conditions.

In total there were nine profiles with 63 wells. Four profiles were installed in
Aizkraukle Mire and Forests: (1) perpendicular to the large ditch which was dammed
during the project — seven wells; (Il) — near the small ditches where dams were
constructed — seven wells; (111) - near the existing ditch along the operating peat fields
to observe the influence of the ditch — seven wells; (IV) — in the wet forest and forest
to observe the influence of management measures on adjacent forests — five wells.
Two profiles were installed in Aklais Mire: (1) near the source of the Girupe stream
where dams were constructed — eight wells; and (Il) near the partially overgrown ditch
where dams were constructed - eight wells. One profile and one group of wells was
installed in Melnais Lake Mire: (I) a group of wells around the former peat extraction
field where water is standing now - six wells; (I) near the ditch where the dams are
constructed — seven wells. One profile was installed in Rozu Mire near the farthest
ditch in the ditch system where dams were constructed — eight wells.

The wells are up to 3 m deep, depending on the thickness of the peat layer. The
perforated PE pipe closed with a cap was installed at each location. The elevation and
coordinates of each well were measured using Leica GPS 900cCS.

Groundwater table observations were started 1-1.5 years before the restoration
measures were taken to provide data on the hydrological regime before the construction

Foto/Photo: Mdra Pakalne
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of dams. The observations are made twice per month manually (in winter when the
ground is frozen — one to two times per month), using a water level meter.

Graphs of groundwater table depth as well as groundwater table in meters above
mean sea level (m amsl) were prepared to analyze the groundwater table regime.
Additionally, Latvian Environment, Geology and Meteorology Centre (LVGMC)
provided data on precipitation at particular observation stations for the time period
from 01/2010 to 09/2013 (LVGMC - Meteorologija 2013), which were included in
the groundwater table graphs. As the number of meteorological observation stations
where precipitation is measured regularly within the required period is limited,
the most suitable stations were selected based on the distance to a mire and their
geographical location. Precipitation data from the Kalnciems station for Melnais Lake
Mire, the Skriveri station for Aizkraukle Mire and Forests and Aklais Mire, and the
Plavinas station for Rozu Mire were used in the analysis.

RESULTS
HYDROLOGICAL DESCRIPTION
OF AIZKRAUKLE MIRE AND FORESTS

Especially protected nature area ,Aizkraukle Mire and Forests” is located in the
Daugava River catchment area (Upju baseini 1970, 2010), on the watershed between
the Brasla stream and the Maizite stream, and the north-western part of the Ogre
River catchment area (Figure 17). The highest part of the mire is the main dome
in the eastern part and the smaller dome on the west side where the altitude is
92.1-93.2 m amsl. The land surface gently slopes towards the periphery of the mire,
lowering to 86—-87 m amsl. The natural run-off is directed W, NW and SW from the
mire, to Brasla and Maizite streams and their tributaries. There are run-off areas due to
the natural terrain as well as the drainage management measures taken in the 1930s
in the northern part of the mire, causing increased surface run-off towards the Brasla
catchment area. The ditches in the western part of the mire and adjacent forests do
not affect the hydrological regime of the mire and impact forests only.

The most important changes in the hydrological regime were observed in the E and
SE part of the mire where, outside Aizkraukle Mire, peat extraction fields and drainage
ditches are located. Surface run-off there is directed north and south, and the most
intensive run-off is in the south where one of the main drainage ditches is located, also
reaching the Aizkraukle Mire.

The hydrological regime of the mire was natural and semi—natural at the end of
World War Il and there was only one ditch along the northern border of the mire
(TOPO 75K Latvijas laika 2010). The first changes in the hydrological regime are
caused by drainage measures in the 1930s in the upper reaches of the Brasla and
Divaja streams (Melioracijas darbi planotie 1939). Yet these changes are insignificant;
an almost natural regime with no new ditches was maintained in the mire at least
up to the beginning of the 1950s (TOPO 25K63g PSRS 2010). The ditches dug from
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1920 to 1930 are visible in the mire today, they are up to 1 m wide and 0.5-1 m deep.
The most important changes in the hydrological regime of the mire occur
throughout the 1970s when drainage of the SE part of the mire is undertaken and
peat extraction starts. The ditches dug in the 1980s are large, 3—5 m wide and about
3 m deep, cutting to mineral soil. Currently surface water run-off via ditches is not very
fast due to beaver dams frequently found on the larger ditches along the mire. Beavers
have raised the water table in the ditches and also flooded the surrounding forests.
Nowadays the main changes in the hydrological regime are caused by peat extraction
and drainage ditches around peat fields. The enterprise ,Kldras energija” plans to extend
the existing peat fields up to the border of the Nature Reserve. Based on the Enviroment
Impact Study study, it was decided that the new peat extraction fields and surrounding
ditches would be constructed at a distance of 100 m from the Nature Reserve border.

HYDROLOGICAL DESCRIPTION OF AKLAIS MIRE

Aklais Mireis located in the Lielupe River catchment area on the watershed between
the lecava and Viesite river catchments (LVGMC 2009, Upju baseini 1970, 2010), in
the lecava upstream, Girupe and Kumupe sub-basins of the lecava catchment and in
the Jagu stream sub-basin of the Viesite catchment (Figure 18).

There is a large lake — Znotini Lake — in the central part of the mire; the water
level in the lake is 71.5 m amsl. There is a ditch 2—3 m wide and at least 1 m deep that
discharges water from the Znotini Lake to the lecava River. The discharge is rather low
due to a number of beaver dams constructed on the ditch. A number of smaller lakes
are located in the NW part of the mire, the water level in these lakes changes from
73.9 to 74.8 m amsl (TOPO 10K PSRS 2010).

These lakes are not connected with ditches, but the northernmost and largest lake
discharges to the Girupe stream via the ditch. The discharge is rather low but constant.
The ditch was dug at the end of the 1930s; ditch morphology and cartographic studies
suggest that at least in 1951 this ditch was already mapped (TOPO 25K42g PSRS 2010).
The ditch is partially overgrown, 3—5 m wide at the top and 0.5-1 m wide at the bottom
where the water flows; the depth is 1-1.5 m, water depth is 0.2-0.5 m. There are beaver
dams on the ditch in the west of the mire, flooding the adjacent forest as a result.

The highest part of the mire lies between the Znotini Lake and the smaller lakes
(Figure 18); land surface elevation there reaches 76.8 m amsl. Surface run-off is radial
from this area, but the main directions are W and SEE, to the lakes. Another mire
dome is located SE from Znotini Lake; top elevation is 75.7 m amsl. Radial run-off is
typical there as well, and the main directions are NW, to Aklais Lake and SE to the
ditch discharging in the Jagu stream in the Viesite basin.

This ditch in the SE part of the mire is strongly overgrown; however, the water
discharge at the site border can be observed easily. Water gathers at the bottom of the
ditch and is discharged downstream. There is a water divide on the ditch as it crosses
the southern part of the second dome. Water flows SW and NE.
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In general, the hydrological conditions of the mire could be described as slightly
disturbed, close to semi-natural; there are no peat extraction fields in Aklais Mire.

HYDROLOGICAL DESCRIPTION OF MELNAIS LAKE MIRE

Melnais Lake Mire is located in the Lielupe River catchment area (LVGMC 2009,
Upju baseini 1970, 2010) on the watershed of the Misa River with Olaine and Pulpa
sub-basins, and Babite Lake with Nerina and Dzilnupe sub-basins (Figure 19).

Melnais Lake Mire actually is a small island of a semi—natural mire remained as part
of the former Cena Mire surrounded by peat extraction fields. Melnais Lake is in the
central part of the site, and a number of small lakes and pools of irregular shape are
scattered in the NW and SE parts of the site.

Land surface elevation is 13.6—13.8 m amsl in the central part, the water level in Melnais
Lake is 13.1 m amsl, 12.1-13.4 m amsl in bog lakes and pools, 10.4-11.9 m amsl in the
drainage ditches surrounding and crossing the site (TOPO 10K PSRS 2010). Surface run-off
is directed north and north-west in the NW part of the site, to Nerina and Dzilnupe streams.
The factors facilitating run-off are a number of main drainage ditches that cross the mire
from SW to NE and peat extraction fields and their drainage systems surrounding the mire.

Surface run-off in the central and SE part of the site is directed to the drainage
ditches in the south and to Pupla and Olaine streams in the south-east. Melnais Lake,
which lies in the center of the site, collects surface run-off from the nearby area (about
200 m). There is a drainage ditch in the NW corner of the lake connecting the lake
to the main drainage system. The main drainage ditch that surrounds adjacent peat
extraction fields is located near the SW border of the lake (about 100 m) (Figure 19).

Most of the bog-pools in the eastern part of the mire are not directly connected to
the drainage ditches; a semi-natural hydrological regime is maintained there.

The hydrological regime of the mire has been affected by economic activity for
a long time. Drainage ditches were dug as early as in the 1930s, reaching the NW
corner of the present-day site (TOPO 75K Latvijas laika 2010). After World War Il peat
extraction in Cena Mire increased and the drainage system was expanded; however, at
the end of the 1950s/beginning of the 1960s the ditches did not reach the present-day
site area (TOPO 25K42g PSRS 2010). Just one ditch was dug in the NE part of the site;
its fragments have remained today. Peat extraction took place about 0.5 km NE from
the site and 1-1.5 km SW of the site.

Intensive peat extraction just outside Melnais Lake Mire took place between the
end of the 1960s and the 1980s, and, to some extent, peat extraction activities have
continued today east and south-east of the site. As a result, a ditch network was
constructed around the site and in its NW part, the groundwater table was lowered and
at least 2 m of peat were extracted. The current site area was most likely left due to the
excess moisture and a lot of pools and lakes which were hard or not feasible to drain.

The main drainage ditches surrounding the site affect the hydrological conditions
of Melnais Lake Mire the most. They discharge water from peat fields and from the
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adjacent protected nature area locations. At the same time, small drainage ditches
are connected to the main ditches via plastic pipes with a diameter of 89 mm, so they
are easily plugged up, and then the former peat fields are flooded. Such large shallow
pools are located at the NW corner of the site, in the former peat fields. The main
drainage ditches there are about 5 m wide and at least 3 m deep. Water level in the
ditches depends on the condition of the ditch - in ditches along the NW border of the
protected nature area the water level is high, depth is 1-2 m, but in the southern and
central part the discharge is good and the water table is lower and depth is 0.5-1 m.

The ditch network near Melnais Lake drains the central part of the site. Some old
sluices can be found on ditches, but they do not work anymore. The ditch running
from the lake is partially overgrown, about 2 m wide and 1 m deep. In the southern
part of the protected nature area where an unexcavated part of mire borders with
peat extraction fields, water discharge takes place via few ditches but mainly along the
whole border by seeping from the intact peat layer, which is 1-1.5 m higher than the
peat fields. Seepage areas with intense water discharge can be found there.

In general, the hydrological regime of Melnais Lake Mire is described as significantly
disturbed due to human economic activity — peat extraction followed by lowering of
ground in surrounding mires and construction of various drainage ditches around the
peat fields.

HYDROLOGICAL DESCRIPTION OF ROZU MIRE

Rozu Mire is located in the Daugava River catchment, on the watershed among
catchments of several small streams: Piestina, Melnupite and Rudzaite (Figure 20)
(LVGMC 2009, Upju baseini 1970, 2010).

The mire is surrounded by esker-type hills (Figure 20) that limit surface run-off. An
elongated peninsula of a hill (named ,The End of the World”) divides the mire in two
parts where land surface is 87.7 m amsl in the centre but lowers to 85.4 m ams| north-
northeast in periphery (TOPO 10K PSRS 2010) where main natural surface run-off is
also directed.

The hydrological regime of the mire was natural for a long time as no drainage
measures were taken before and after WWIL. Just a few ditches were dug in the
periphery of the mire. Topographic maps of the 1950s (TOPO 25K42g PSRS 2012)
show that a ditch was running W to E along the northern border of the site, draining
the forests adjacent to the mire; it still exists today. Another similar ditch runs along
the southern border of the mire east from the peninsula. A dense network of ditches is
created in the S and SW part of the mire and adjacent areas (Figure 20) that discharges
water from the mire to the main drainage ditch that runs along the foothills to the
Piestina stream. Most likely, these ditches were dug sometime in the 1980s.

The newer ditches in the SW part of the mire mainly affect the hydrological regime of
the mire, lowering the water table. It is a regular ditch network, ditches are 1.5-2 m wide,
1-1.5m deep, with embankments along one bank. Some ditches are regularly overgrowing,
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Sphagnum species partially cover open water, but the water flow below is unaffected. The
edge in the main ditches at the southern border of the PNA is steep, could be 0.5-1.0 m
high. Ditches closer to the central part of the mire are full with water, but when they reach
the border of the mire, the water level is lower: 0.7-0.9 m from the ditch edge.

Another small system of ditches is located on the western side of the mire; it
discharges water to the drainage ditch running south along the protected nature
area border. Significant water level differences were observed there between ditches
running from the mire and the main drainage ditch.

In general, the hydrological regime of Rozu Mire is described as little disturbed,
except for the S-SW part where the effect of drainage ditches on habitats was evident.
Thus, this is the area where restoration measures should be taken by constructing
dams on the ditches.

HYDROLOGICAL REGIME RESTORATION MEASURES

Dams were constructed on ditches to change the natural run-off from mires to
restore the hydrological regime of mires. Such management measures traditionally are
applied in mires affected by human economic activity (Price 1997). Dams constructed
on ditches slow the water discharge from mires, thus rewetting the area adjacent to the
ditches and maintaining favorable living conditions for moisture-loving mire vegetation.

Dams are constructed both manually and with special devices. The dams constructed
with excavators actually are heavily compacted peat mounds with defined height that
slow the water flow in the ditch and create a small pool above the dam. Manually-built
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dams cannot be compacted so heavily; therefore, they are reinforced with horizontal
and vertical lumbers. Dimensions of dams strongly depend on the dimensions of
ditches. Mechanically built dams usually are a little wider than the ditch and about
twice as long as the ditch width, i.e. the dam continues outside the ditch for about
half of the ditch width on each side. Manually built dams are narrower, about 1-1.5 m
wide, depending on the ditch size and reinforcing structure. Those dams are longer
than the ditch width, too, and stretch for about 0.5 m from the ditch bank. Initially
peat dams are constructed higher than the designed elevation because of the settling
of peat over time. The planned difference between dam elevations is 10-35 cm in
order to avoid vast pools upstream the dams and water running around the dams.

In total there were 156 dams constructed at the project sites, namely 29 dams
in Aizkraukle Mire and Forests, 14 dams in Aklais Mire, 54 in Melnais Lake Mire
and 59 dams in Rozu Mire (Table 1).

Rising water level was observed after dam construction, which remained during
winter up to the beginning of summer 2013, followed by a slight decline at the end
of summer 2013. The range of groundwater table (GWT) fluctuations has decreased
after dam construction (Table 2), demonstrating the effectiveness of restoration
measures.

Reviewing data of GWT fluctuations we can see that significant changes have occurred
in some profiles after the dam construction and GWT fluctuations have decreased sharply
(e.g. A2, R), yet there are profiles with less significant changes (e.g. A1, M2).

Detailed analysis of the impact of dam construction on the hydrological regime of
the project mires is presented in the next section, based on GWT observations.

GROUNDWATER TABLE FLUCTUATIONS
IN MIRES AND THEIR INFLUENCING FACTORS

The GWT regime varied in every mire and every profile, depending on the profile
location in a mire and the dimensions of the ditch nearby the profile. Simultaneously,
GWT changes typical of all sites were reported regardless of the ditch type and most
likely caused by climatic conditions. Therefore, GWT fluctuations were also analyzed
based on the amounts of precipitation at the nearest meteorological station in the
years since 2008 (Figure 21).

The drier years — 2008, 2009 and 2011 — could be distinguished compared to
2010 and 2012, which were wetter. Comparing precipitation amount per 8 months,
a conclusion can be drawn that 2013 will turn out to be among the dry ones as well.
Precipitation amount of eight months is the smallest in 2013 in all selected stations.

The ditches at the project sites could be classified into several types (Figure 22):
1) deep, partially water-filled draining ditches, 2) wide, completely water-filled
ditches, 3) small, shallow ditches and 4) large ditches overgrown with Sphagnum. The
effectiveness of restoration measures for each type is analyzed.
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Groundwater table changes are more significant near deep, partially water-filled
draining ditches such as these in Aizkraukle Mire at Profile A3 or in Melnais Lake Mire at
Profile M2 (Figure 23) or near wells M1-3 and M1-4. The difference between higher and
lower GWT reaches 0.45-1.2 m in wells located in a distance of 10-25 m from the ditch.
The GWT in the farther wells also show the impact of ditches, but it is not as significant.

Construction of dams has a marked effect on such ditches. GWT observations
show that the GWT rose by 10-25 cm in spring after the dams were constructed
and maintained this level until summer 2013 when a slight lowering of GWT was
observed. GWT lowering has been observed in all other profiles since summer 2013,
proving the impact of long-term water level changes that depend on the climatic
conditions at the site.

GWT fluctuations in wells at profiles M2 and A3 were 20-65 cm; after dam
construction near profile M2, these fluctuations decreased to 10-25 cm. The most
significant changes were observed in the first three wells closer to the ditch, i.e. up to
10 m from the ditch. GWT changes in the farther wells are less significant, but GWT
rise and stabilization is also observed.

Foto/Photo: Valda Baronina

When precipitationand GWT observation datawere compared, no close connection
was found. Some of the reasons for that could be the large distance between the
mire and the observation station as well as the microclimatic conditions in the mire.
On the other hand, some correlations were found by analyzing the precipitation
patterns over a year. Year 2011 had uneven distribution of precipitation with dryer
winter and spring and wetter summer with some extreme rainfall periods as well as
a wetter December. The GWT observations of 2011 show typical sharp fluctuations
with significant short-term (1-2 weeks) rises and falls of 12-15 cm. Overall, there is
a steady fall of GWT at Profile M2 in spring and the beginning of summer of 2011
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that could be explained with smaller precipitation amounts in previous seasons.
Precipitation amounts in 2012 are larger than in 2011, and they are distributed more
evenly throughout the year without any extreme rainfall events. The beginning of 2013
is dryer again; the amount of precipitation slightly increases during the second part of
summer and the beginning of autumn. GWT fluctuations during this period depend
not only on precipitation amounts but also on the effect of dams that stabilize the
water level in mires. GWT lowering since April 2013 could be related to the decrease
in precipitation in 2013.

Groundwater table fluctuations near wide, completely water-filled ditches such
as in Rozu Mire Profile R and in Aizkraukle Mire Profile A1 are similar to fluctuations
near wide draining ditches. The total range of GWT fluctuations is even larger than
near draining ditches and reaches 30-80 cm, but the fluctuations are slower, with less
significant individual peaks and falls, more related to seasonal water level changes rather
than separate intense rainfall events (Figure 24). Before dam construction here, the
difference between higher and lower GWT in a particular time period was 50-60 cm,
GWT changes from 0-10 cm above ground
(well surroundings are flooded) to 40-
90 cm below ground. GWT depth depends
on the height of the mire dome to a great
extent.

Dam construction on such ditches helps
to rise and stabilize groundwater table in
mires near the ditch. GWT observations
show that after dam construction the total
range of GWT fluctuations has minimised
and remains within 10-25 cm. GWT has
risen and reaches from +5 + +20 cm above
ground to 20-25 cm below ground.

Direct impact of those large, completely
water-filled ditches extended to 5 m from
the ditch only, but stabilization of GWT
was observed in the farther wells, even
250-500 m from the ditch. A peculiar
and currently unexplained observation
should be mentioned - a significant
water table rise in the farthest well A1-7
located 250 m from the ditch. It is most
likely explained by the fact that the well is
located near the central line of a bog-pool
: o : area which stretches 75-100 m from the
Foto/Photo: Mara Pakalne ditch. It is suggested that such bog-pool
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areas respond to the changes of the hydrological regime faster; this should be studied
individually.

Some correspondence between GWT fluctuations and precipitation was found at
Pofile A1, similarly to Profile M2. Uneven precipitation distribution in 2011, with a
significantly wetter August, might have caused a short-term GWT rise by 10 cm at
the beginning of September and a similar short-term fluctuation at the beginning of
summer of 2012 might correspond to some extreme precipitation events earlier in
spring 2012. These short-term fluctuations were observed in wells 50-100 m from the
ditch. Profiles A1 and R show a regular GWT lowering since the beginning of summer
2013 that could be explained by the dry spring of 2013.

Small, shallow ditches (depth up to 0.5 m, width around 0.2 m) are located in
the NE part of Aizkraukle Mire, and Profile A2 wells were installed there. The data
obtained on GWT changes are surprising. We could expect that the impact of such
small, shallow ditches on the hydrological regime of mires will be minuscule. However,
the observations showed the opposite (Figure 25) — the small dimensions of ditches
do not determine that the impact will be negligible.

The range of GWT fluctuations before dam construction is slightly smaller than near
the large ditches mentioned above, reaching 30-50 cm, and the groundwater table depth
is 0—55 cm from the ground. After dam construction the groundwater table has risen up
to +10 cm near the ditch and about 20 cm below ground farther in the mire. The range
of GWT fluctuations has decreased to 15-25 cm overall during the entire observation
period. The values of the main GWT parameters are similar to the values near large ditches.
The main difference near small ditches is typical sharp GWT changes — both short-term,
corresponding to individual intense rainfall events, and long-term, like the GWT fall in all
wells from March-April 2012 to June-July 2012 that corresponds to the small precipitation
amount in winter 2011-2012. Besides, the GWT fall is observed in all the wells, but closer
to the ditch (wells A2—1 and A2-2) the GWT fall and rise is more prolonged and the range
is larger. Observations at this profile also show GWT fall since spring 2013 corresponding
to the dry spring of 2013 followed by the dry summer of 2013.

Wide ditches overgrown with Sphagnum such as in Aklais Mire near Profile Ak2
also drain the mire, but their impact is less marked (Figure 26). It is proved by smaller
GWT fluctuations before dam construction — GWT changes in Profile Ak2 are about
25 cm during the observation period, but after dam construction the GWT stabilized
even more and the range of GWT fluctuations decreased to 10-15 cm.

Observations show that GWT fluctuations are similar in all wells — separate short-term
GWT raises and falls are recorded at any distance from the ditch, it is just that the range of
GWT changes in farther wells is smaller (5-10 cm) than in the wells closer to the ditch (10—
20 cm). On the one hand, the observations could show that such ditch has no significant
impact on the hydrological regime of the mire; on the other hand, the differences between
the ranges of separate GWT fluctuations and GWT stabilization after dam construction
proves that the ditch has affected the hydrological regime of the mire.
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4.2 IMPACT OF RESTORATION MEASURES

ON THE RAISED BOG HABITATS IN ROZU,
AKLAIS AND AIZKRAUKLE MIRE

Agnese Priede

University of Latvia, Institute of Biology, e-mail: agnesepriede@hotmail.com

As part of the project ,Raised Bogs — LIFEOBNAT/LV/000449”, restoration of the
hydrological regime in Rozu Mire, Aklais Mire and Aizkraukle Mire was carried out
by blocking drainage ditches. In Latvia this approach has been used in some earlier
restoration projects and has brought significant improvements toward the recovery
of bog ecosystems (Bergmanis et al. 2002, Kuze & Priede 2008, Salmina & Bambe 2008).

In order to record the changes in bog habitats and to evaluate the conservation
status of the bog habitats before and after the restoration of the hydrological regime
in all three bogs, vegetation monitoring was carried out from 2010 to 2013. In all three
bogs, the water table was elevated using a ditch-blocking method, thus diminishing
the water run-off from the bogs. The changes in vegetation were observed in order to
assess the impact of the elevation of the water table on the bog vegetation and the
conservation status of bog habitats.

MATERIAL AND METHODS

Vegetation monitoring was carried out in three raised bogs in the Rozu Mire Nature
Reserve, Aklais Mire Nature Reserve and Aizkraukle Mire and Forests Nature Reserve.
The monitoring was performed only in those parts of the Reserves where intact bog,
degraded bog or bog woodland habitats were present. At all monitoring sites, the
bogs were degraded to different degrees caused by drainage ditches dug throughout
the 20th century. In all three bogs, the drainage impact was indicated by dominance
of dwarf shrubs, mainly Calluna vulgaris, and extinction of bog-mosses Sphagnum spp.
in the vicinity of the drainage ditches. In the parts of bogs affected by drainage the
bog areas were partly overgrown with fast-growing pines, occasionally with birches,
the cover of bog-mosses decreased in comparison to intact raised bogs, and the bog-
mosses were largely replaced by ericaceous dwarf shrubs and feather moss species
typical of boreal coniferous forests.

The monitoring sites were selected taking into account the location of projected
dams on the ditches and the location of hydrological monitoring transects. The
vegetation monitoring plots were not established along all dammed ditches but only in
a few representative sites to show the overall trend in vegetation shifts under the impact
of restoration measures. In order to get a sufficiently large number of records, four to
six monitoring transects with five-six plots were established in each mire, 81 permanent
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plots in total. 26 plots were established in five transects in Rozu Mire, 30 plots within six
transects in Aklais Mire, and 25 plots within five transects in Aizkraukle Mire.

The vegetation monitoring method was developed on the basis of the Manual for
the Monitoring of Mire Habitats and Species by the Latvian Fund for Nature (Anon.
2003) using a modified data form and a modified shape and size of the plot. The
vegetation plots were circle-shaped, 4 m in diameter, located within transects, five
to six in each, perpendicular to the drainage ditch. The distance between the plots
within a transect was 6 m. The centre of each plot was marked with a wooden pole
or a tree growing within the plot. The geographical coordinates of each plot were
recorded using a GPS device.

Vegetation was described using the Braun-Blanquet method. In each plot, the
cover of each species per layer was recorded (trees, shrubs, herbs and dwarf shrubs,
bryophytes, and lichens). In the case of Calluna vulgaris, its vitality was estimated
using a four-degree scale: 1 — good, 2 — moderate (a few signs of withering), 3 — poor
(withering), 4 — dead. Each plot was photographed every year.

In order to understand the trends within the changes in bog habitats under
restoration, in this paper | have analyzed some selected indicators: 1) the vitality and
cover of Calluna vulgaris; 2) the cover of some bryophytes typical of boreal coniferous
forests (Pleurozium schreberi, Dicranum spp., Hylocomium splendens), Polytrichum
juniperinum, and Sphagnum spp., including the variations in their cover in relation to
the distance from the nearest ditch.

RESULTS

Prior to blocking the drainage ditches, the composition of the vegetation and
its natural changes over three years were recorded. However, since the water table
was elevated only in the autumn of the third year, the changes recorded after the
restoration show only a short period of post-restoration efforts and give a short-term
insight into the possible direction of change. The most visible changes were observed
in Rozu Mire where the ditches were blocked earlier than at the other two sites (at the
end of the summer of 2012). In Rozu Mire withering of Calluna vulgaris was observed
as early as about a month after blocking the ditches. In Aklais Mire and Aizkraukle
Mire where ditches were blocked a couple of months later, withering of Calluna
vulgaris was observed only in 2013.

In Rozu Mire in the autumn of 2012, water in the ditches was elevated by ~10-30 cm
in the vicinity of monitoring sites; however, no large areas were flooded. In Aklais
Mire and Aizkraukle Mire where the ditches were blocked a little later, the dieback
of heather has not been observed yet. The vitality of heather also declined in Aklais
Mire and Aizkraukle Mire (Figure 28A, B), but that could be explained by natural
fluctuations, natural aging of heather and, in some plots, by some trampling impact
during the monitoring performance and building of the dams.
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Since the autumn of 2012 slight changes in peat moisture in the vicinity of the ditches
have been observed in all three bogs. The water table has risen by about 10-20 cm. In
Rozu Mire, tiny areas nearby the ditches were covered with shallow water, while at other
sites flooded areas have not been found in the vicinity of the plots.

Since the plots were located in transects perpendicular to the drainage ditches, it
allowed estimating the impact of the distance of ditches on the Sphagnum cover — the
major indicator for optimal moisture conditions in a raised bog ecosystem. In 2010, when
the vegetation in the monitoring plots was first described, no linear relationship was
found between the distance to the nearest ditch and the mean bog-moss cover in any of
the three bogs. In order to compare the changes in the presence and cover of Sphagnum
after restoration, the same relationship was tested using the mean Sphagnum cover in
2013. However, no significant linear relationship was found in 2013 either (Figure 27).

Calluna vulgaris responded to the changes in the water table shortly after the
blocking of the ditches. In Rozu Mire, changes in the vitality of C. vulgaris were
observed as early as in the first month after the elevation of the water table, but only
in the plots adjoining the blocked ditches. Several months after the elevation of the
water table, dieback of heather was not observed at larger distances from the ditches
in any of the bogs. Examples of changes in the cover and vitality of C. vulgaris are
shown in Figure 29, 30.

Slight changes in the vitality of the heather cover were observed in all three bogs,
but they were not significant (Figure 28).

¥, e

Foto/Photo: Aivars Slisans
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The indicators of wetness of a bog — Sphagnum, Calluna vulgaris and feather mosses
of boreal coniferous forests — showed only little natural fluctuations in their cover
over the three years (2010-2012) before restoration (Figure 31). In all three bogs, the
natural shifts in vegetation before the restoration were slight, and the changes in the
presence and cover of the species were insignificant. No other disturbances that could
potentially affect vegetation were observed in the plots.

In 2013 significant changes in the bog-moss cover have not occurred. After the
blocking of the ditches, the peat in the vicinity of the ditches was rewetted, particularly
in the plots nearby the ditches (on average 2-8 m from the ditches). However, the
monitoring period was short; thus, no rapid changes in the bog-moss cover or in any
other bryophytes were observed.

DISCUSSION

During the three years before restoration, vegetation changes in all three bogs
were insignificant. Other studies of European bogs show that natural fluctuations in
bog vegetation usually are insubstantial (e.g. Gunnarsson & Lars-Ake 2007). Changes
in the cover and vitality of Calluna vulgaris before hydrological restoration showed
slight natural fluctuation. Changes in its vitality were more pronounced in Aizkraukle
Mire; however, they seem to be due to natural aging and some trampling effect during
the monitoring performance and building of the dams rather than changes in the
hydrological regime.

As suggested by the results of studies on the vegetative regeneration of C. vulgaris,
biologically old (>15 years) heather stems have a significantly lower regeneration
capacity (Mohamed & Gimingham 1970); thus, the dominance of heather might
decrease. As observed at the monitoring sites, the elevation of the water table by
about 10-30 cm in the vicinity of drainage ditches rewetted peat and established
conditions unsuitable for dense heather stands characteristic of degraded bogs.

The hydrological changes in bogs are usually well-indicated by bryophytes which,
in contrast to vascular plants, grow throughout frost-free seasons (Gunnarsson &
Lars-Ake 2007, Loisel et al. 2012). Before restoration no significant changes in the
bryophyte cover were recorded in any of the studied bogs, which suggests that natural
fluctuations were insignificant.

The bog drainage design usually includes the projected impact of the ditch that
expands to both sides by about 10-15 m, depending on the depth, and usually farther
away from the ditch the effect on the groundwater table is insignificant (Nusbaums
2008). According to this assumption, the drainage impact on bog vegetation should be
well-pronounced in the belt adjoining the ditch where, due to unsuitable conditions,
the bog-mosses can be absent or form a tiny cover. In general, the examples of
vegetation patterns in the three bogs suggest that the direct impact of functioning
ditches on groundwater table can extend up to 8 m. Within this zone in the vicinity of
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functioning ditches, the bog-moss cover is usually tiny or absent. Although no strong
linear relationship between the Sphagnum cover and the distance to the nearest ditch
was discovered, the results suggest that a significant impact of a functioning ditch
could reach 8 m on average. At a distance over 8 m the Sphagnum cover increased.
However, these results should not be applied to general cases because other factors
should be taken into account in each case, such as the depth of ditches, the depth of
the water table and the cumulative effects of the nearby ditches.

In monitoring the success of restoration in bogs, other plant indicators can also be
used, e.g. Rhynchospora alba can rapidly colonize wet hollows and shallow depressions
filled with water (Kuze & Priede 2008, Priede in this volume). However, in the Rozu,
Aklais and Aizkraukle Mire, R. alba was very rare with a tiny cover in the plots and in
the direct impact zones of ditches where the monitoring plots were established. Due
to a lacking observation period after hydrological restoration, it was not established
yet in the potentially suitable rewetted peat substrate.

Foto/Photo: Aivars Slisans

The bog restoration experience in Western Europe and Central Europe accumulated
over a longer time period than in Latvia suggests that restoration can be successful if
certain prerequisites exist: a suitable hydrological regime and availability of recolonizing
bog species (e.g. Money & Wheeler 1999, Jauhiainen et al. 2002, Vasander et al. 2003).
Up to now, the monitoring period in Rozu, Aklais and Aizkraukle Mire has been too
short for objective assessment of the success of the restoration measures; however, as
suggested by the latest observations in 2013, the trends in the vegetation changes could
be similar to that observed after earlier bog restoration projects (Kuze & Priede 2008,
Salmina & Bambe 2008, Priede in this volume) — an increase of the Sphagnum and Carex
cover and occurrence of bog specialist species Oxycoccus palustris and Drosera could be
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expected within a few years. Thus, not only peat rewetting and reestablishment but also
restoration of the main bog ecosystem functions — accumulation of water and enhanced
carbon sequestration — would be achieved.

While carrying out the restoration of the bog hydrological regime or taking other
restoration measures, it is important to record the efficiency of the methods and
the achieved results as well as to monitor bog species and habitats before and after
restoration, thus accumulating the experience which can in turn be used in other
restoration activities in the future.

4.3 IMPACT OF GROUNDWATER LEVEL RISE

ON VEGETATION IN MELNAIS LAKE MIRE
NATURE RESERVE: FIRST RESULTS

Liene Aunina

University of Latvia, Institute of Biology, e-mail: Isalmina@latnet.lv

Peatlands cover 10% of the territory of Latvia (Snore 2004). We assume that
today mires cover 4.9% of territory of Latvia. Damming of drainage ditches has been
proved to be a successful tool in mire restoration (Rowell 1988, Wheeler & Shaw
1995, Stoneman & Brooks 1997 after Lanta et al. 2006). Dam construction in order
to stabilize the groundwater level was carried out in ten raised bogs in Latvia. One of
them was Melnais Lake Mire. All of them were implemented as LIFE projects. The aim
of this article is to inform on vegetation changes in Melnais Lake Mire after peat dam
construction.

MATERIAL AND METHODS
STUDY SITE

Melnais Lake Mire Nature Reserve is located in the Tirelu Plain rich in mires;
however, about 40% of them have been already used for peat extraction.

Melnais Lake Mire (area: 317 ha) is one of the two remnants of the once existing
raised bog of 10,000 ha. The Reserve is significant for providing ecological connectivity
to the Kemeri National Park and Cena Mire Nature Reserve in the west. The Reserve is
surrounded by peat extraction fields.

Remnants of a raised bog, dystrophic lakes, bog woodland and a cut-over bog can
all be found in the Reserve. Peat extraction was discontinued in 1989 (in an area of
12% of the territory). Today this area is flooded with several dry peat strips left in-
between. Natural revegetation takes place in the territory (Dabas lieguma ,Melna
ezera purvs” dabas aizsardzibas plans 2011).
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METHODS

Fifty-four peat dams were constructed as part of the LIFE project ,Raised
Bogs — LIFE0O8 NAT/LV/000449” in January—February 2012. In order to follow
vegetation changes, field sampling was conducted using permanent sample
plots ante and post dam construction in 2011 and 2012.

SAMPLE PLOT DESIGN

Sample plots in Melnais Lake Mire were established:

1. on two drainage ditches where dam building was proposed;

2. in the raised bog area most likely influenced by dam building;

3. in a non-flooded cut-over bog.

Sample plots were established along with the water level monitoring wells and
were arranged perpendicularly to ditches where applicable. Each sample plot is a 4 m?
circle plot and they are allocated in rows of five sample plots with a 6 m distance
between the circle centres (Figure 32). Area of sample plots in drainage ditches was
2 x 2 m. In two ditches they were established in order to follow the trends in the
overgrowth of ditches in raised bogs after the construction of dams. A photo of each
sample plot was taken. Centres of sample plots or the left side of ditches were marked
with a coloured ribbon attached to a tree. The undamaged part of Cena Mire was
used as a reference area for natural raised bog vegetation.

Novadgravis Melna ezera purva

Drainage ditch in. Melndis Lake Mire

Foto/Photo: Mara Pakalne
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VEGETATION SAMPLING

All plant species were counted in sample plots and the species cover in percentage
as well as peat, litter cover and open water cover were estimated.

Nomenclature: vascular plants (Gavrilova & Sulcs 1999), bryophytes (Abolina 2001),
lichens (Piterans 2001). Sphagnum flexuosum, S. fallax and S. angustifolium were
aggregated into S. recurvum agg. as it is difficult to recognise these species in the field.

RESULTS AND DISCUSSION
VEGETATION STRUCTURE AND SPECIES COMPOSITION
BEFORE PEAT DAM CONSTRUCTION

In theraised bogaffected by drainage, sample plots were established perpendicularly
to drainage ditches and arranged in transects: Transect 1 (M2-1-M2-6), Transect 2
(M12-M16), Transect 3 (M17-M21), Transect 4 (M22-M26) (Figure 33). In the cut-
over bog 11 sample plots were established on dry peat strips (Transect 5: M1-M6;
Transect 6: M7—-M11), four — in the wooded part (M1a, M6a, M6b, M11a) and six — in
the temporarily flooded area (M27-M32).

Groundwater level measurement wells were located next to Transect 1, 5 and 6
(Table 4). Seven sample plots were established on two drainage ditches (MG1-MG7)
(Figure 34). The data set included 49 sample plots from 2011 and 48 - from 2012; one
sample plot on a ditch was destroyed during dam construction works.

Sample plots were located in the part of the bog heavily influenced by drainage
with a well-developed tree and shrub layer (mean cover 36%) (Transects 2, 3) and the
part of the raised bog less influenced by drainage (mean tree and shrub cover 8.4%)
(Transects 1, 4). All transects had a prominent dwarf shrub layer with Calluna vulgaris
(mean cover 85%). The total Sphagnum cover (Sphagnum magellanicum, S. rubellum,
S. recurvum agg., S. tenellum, S. cuspidatum) varied from 3% to 91% in Transects 1
and 4 (mean cover 57%) and from 2.5% to 86% in Transects 2 and 3 (mean cover
52.7%) (Table 4). Sphagnum cover correlated positively with the distance from the
drainage ditch (p = 0.051) (Figure 34); however, neither Calluna vulgaris cover nor
Pinus sylvestris cover showed any correlation. It can be explained by the fact that these
drainage ditches were dug after the major part of the raised bog had already been
used for peat extraction. Consequently, the bog area had been already influenced
by drainage and with a well-developed layer of pines and Calluna vulgaris. The Pinus
sylvestris cover correlated positively with the number of species (p = 0.045) because a
large pine cover indicates conditions favorable for brown mosses and lichens. Twenty
six plant species were recorded in the raised bog. The average variety of species and the
number of species per sample plot was higher in transects with the largest tree cover
and the smallest Sphagnum cover (Transect 2, 3 > 4 >1.) (Table 4). Brown mosses and
lichens, such as Hylocomium splendens, Dicranum polysetum, Pleurozium schreberi and
Cladina stellaris were recorded. There were no differences between the plant species
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composition in the undamaged part of Cena Mire and Melnais Lake Mire; yet there
were differences in the species frequency and cover (Figure 41).

Twenty-three years after abandonment, bare peat in the cut-over bog has been
colonized by trees and herbs. Mainly Eriophorum vaginatum and Betula pubescens as
well as Pinus sylvestris were recorded (Transects 5, 6).

A sparse shrub layer, moderately-developed herb layer and bare peat with separate
brown moss clumps characterized the cut-over bog area in Transect 5 (Table 4).
Betula pubescens and Pinus sylvestris formed the shrub layer (up to 7 m), Eriophorum
vaginatum dominated the herb layer. Occasionally Polytrichum juniperinum was found.
Other vascular plants recorded were as follows: Andromeda polifolia, Eriophorum
polystachion, Molinia caerulea, Vaccinium uliginosum, Juncus effusus and Carex rostrata.
Mean number of species per sample plot was four.

As in Transect 5, in Transect 6 a sparse shrub layer of Pinus sylvestris and Betula
pubescens, a moderately-developed herb layer and bare peat with separate brown
moss clumps were recorded (Table 4). Eriophorum vaginatum, E. polystachion, Calluna
vulgaris, Empetrum nigrum, Vaccinium uliginosum, V. vitis-idaea, Drosera rotundifolia,
Molinia caerulea, Frangula alnus, as well as Sorbus aucuparia were found. Mean
number of species per sample plot was 5.8.

The wooded part of the cut-over bog area on the north side (M1a, M11a) is
characterised by Pinus sylvestris and Betula pubescens (mean cover 56.5%). Vascular
plant species such as Calluna vulgaris, Eriophorum vaginatum (M1a), Calamagrostis
arundinacea, Juncus effusus and Molinia caerulea (M11a) form the herb layer, separate
clumps of forest ground brown mosses (e.g. Dicranum polysetum) form the sparse
moss layer (Table 4). Rubus idaeus and Frangula alnus were recorded in the shrub layer.
The wooded part south of the peat fields (M6a, M6b) had Betula pubescens in the tree
layer and Calluna vulgaris or Eriophorum vaginatum as the dominant species in the
herb layer. The moss layer was sparse (Table 4), only Pohlia nutans and Polytrichum
junipernum were recorded.

In the temporarily flooded area of the cut-over bog (M27-M32) only separate
specimens of Eriophorum vaginatum and Betula pubescens were found. In the flooded
area stands of Carex rostrata, Rhynchospora alba, Phragmites australis, and Eriophorum
vaginatum were found across the field perimeter. Occasionally some Sphagnum mats
were found.

Before the dam construction only separate bog-moss (mean cover 3%) and
vascular plant specimens were recorded in Ditch 1 (MG1-MG4) as follows: Sphagnum
recurvum agg., Sphagnum magellanicum, S. cuspidatum, Eriophorum vaginatum,
Oxycoccus palustris and Rhynchospora alba. Mean vascular plant cover was 5%, the
rest was open water. Ditch 2 had a more developed bog-moss cover (42.6%) mainly
of Sphagnum cuspidatum and S. magellanicum. The herb layer consisted of sparse
Andromeda polifolia, Eriophorum vaginatum, Rhynchospora alba and Ledum palustre
(5%).
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VEGETATION CHANGES
AFTER PEAT DAM CONSTRUCTION

Raised Bog

There were no significant differences between raised bog vegetation in 2011 and
2012 in Transects 1-4 (p = 0.977). However, there were differences in Transect 1 and
Transect 2. Succession towards undisturbed bog vegetation was recorded in ten
sample plots as the total Sphagnum cover had increased by more than 20% (Figure
35). In one sample plot there was a different trend as there was a dramatic decrease
of Calluna vulgaris cover (by 48%) due to direct dam impact in the 0.5 m zone from a
drainage ditch (Figure 36).

Foto/Photo: Davis Drazdovskis

The most significant vegetation changes occurred in Transect 1 where originally
the Sphagnum cover was the largest and the pine cover the smallest. In contrast,
there were almost no differences in vegetation in Transect 2, a bog heavily influenced
by drainage. In general, the majority of changes in the total Sphagnum cover were
observed within a 20 m distance from the drainage ditch (Figure 37), which is farther
than the direct impact zone (10 m) of the dams in terms of groundwater level changes
in Melnais Lake Mire (Délina 2013).

In Transect 1 and 3 Sphagnum recurvum agg. increased, but S. magellanicum
decreased. S. cuspidatum appeared in three sample plots. All sample plots where
significant changes have been recorded had an already well developed Sphagnum mat
before dam construction. In Transect 1, the Rhynchospora alba cover increased in
three sample plots and appeared in two. In all four raised bog transects (19 sample
plots out of 21) the Eriophorum vaginatum cover increased by 1-5%. The increase was
mainly caused by the more vigorous growth of alraedy existing Eriophorum vaginatum
tussocks. Climate conditions favoured Sphagnum growth as the winter of 2012 was
rich in snow, which ensured rich meltwaters in spring. As Laine et al. wrote (2011), the
most intensive Sphagnum growth is in spring and autumn.
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Six months after the dam construction, the variety of species (S, D*) increased in
Transect 1 only, there were no vegetation changes or changes were insignificant in the
rest (Table 5). Hollow and bog-pool species Sphagnum cuspidatum and Rhynchospora
alba appeared in Transect 1.

Drainage Ditches

Overgrowth of drainage ditches was recorded on ditches with dams. The total
Sphagnum cover and Eriophorum vaginatum cover slightly increased in both drainage
ditches (Figure 38). Overgrowth of drainage ditches after dam construction has been
recorded in previous mire restoration projects in Latvia as well as in other countries
(Lanta et al. 2006, Kuze & Priede 2008, Salmina & Bambe 2008). It is considered to be
a positive indicator in terms of mire restoration success (Lanta et al. 2006).

Cut-over Bog

Four dams were built in this area in order to stabilize the groundwater level in
the raised bog affected by drainage and trying to avoid a significant increase of the
groundwater level in the cut-over bog at the same time.

After the dam construction from March to September 2012, mean groundwater
level in northern wooded part was -0.28 m, on peat strips: -0.16 m and in the southern
wooded area: -0.52 m (Délina 2013). Groundwater level rise was recorded only
in two wells in the southern wooded part, closest to dams: 16—-17 cm on average
in M1-3 and 5-6 cm in M1-4 (Délina 2013). However, there were no vegetation
changes in the wooded part of the cut-over bog next to them. It can be explained by
strongly mineralized and dry peat in this area, as well as by the small change in the
groundwater level. Consequently, growing conditions are still unsuitable for wetland
plants. Vegetation changes mainly occurred in the temporarily flooded part of the cut-
over bog (M27-M32) where the Eriophorum vaginatum cover increased two times in
comparison to 2011. A slight increase in the cover of E. vaginatum was also recorded in
sample plots on peat strips (Transects 5 and 6) (Figure 39, 40). In the northern wooded
part where a significant water level rise was not recorded, a slight increase of the Juncus
effusus, Calluna vulgaris and Eriophorum vaginatum cover was observed in 2012. This
area had a higher groundwater level than the southern wooded part even before
the dam construction (Table 5). Vegetation changes here can be explained to a great
extent by the favourable climate conditions in 2012, but the impact of dams should
not be neglected.

Studies showed a fast and significant Sphagnum response to groundwater level
stabilization in the drainage-affected raised bog; that contradicts the first results from
Vasenieki, Cena and Klani Mire (Salmina & Bambe 2008). However, extensive dieback
of Calluna vulgaris was observed in the 1-2 m zone along drainage ditches in all
raised bogs as well as in Kemeri Mire, and Sphagnum colonization in drainage ditches
was recorded (Kuze & Priede 2008, Salmina & Bambe 2008). Rapid establishment
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of Rhynchospora alba and Sphagnum cuspidatum in transects was favoured by the
presence of these species in adjacent areas. The importance of a species diaspore in
restoration of raised bog vegetation has been already emphasized by different authors,
e.g. Poschold (1995), Money & Wheeler (1999).

Despite the vegetation changes observed, raised bog vegetation in Melnais Lake
Mire still differs from natural bog vegetation in Cena Mire. A large pine and heather
cover and moderate Sphagnum cover show that. However, the succession trend
towards natural raised bog vegetation is obvious (Figure 41). It might take several
years after the dam construction until the groundwater level reaches its equilibrium
(Ruseckas & Grigalitnas 2008). Consequently, we expect further vegetation changes
in Melnais Lake Mire. Moreover, after the peat dam construction mean groundwater
level in the raised bog area in Melnais Lake Mire (Profile Il, March-September 2012)
is +5 cm (Délina 2013). It is slightly higher than in the undisturbed parts of Cena
Mire, Vasenieku Mire or Klanu Mire (-12 cm, -3.8 cm, -4.1 c¢cm, spring-summer)

(Indriksons 2008).
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4.4 DETECTION OF THE MAXIMUM AGE
OF TREES AND DWARF SHRUBS IN A PEAT FIELD

IN MELNAIS LAKE MIRE NATURE RESERVE
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Trees, shrubs and dwarf shrubs affect soil water availability in natural and cutover
peatlands. They reduce the amount of precipitation that reaches the peat surface
and they are directly responsible for water loss through evapotranspiration. It is not
favoring the success of Sphagnum reestablishment in cutover peatlands. At the same
time, dwarf shrubs can be beneficial to Sphagnum reestablishment (Farrick 2008). It
can be explained by the fact that the litter layer can reduce evaporation from peat so
that it is lower than evaporation from bare peat. Therefore, the litter layer may play
an important role by increasing soil water storage. To encourage cutover peatland
recolonization by petland plants, K. K. Farrick (2008) recommends raising the water
table up to 20 cm of the peatland surface. It would provide water to the most active
root uptake zones, reducing the need for extraction of water from the upper level of
the peat. At this level enough water can be supplied to the surface through capillary
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rise, providing enough water for the reestablishment/survival of Sphagnum. Farrick
also suggests mixing ericaceous seeds with diaspores of Sphagnum, which would
benefit the moss as it grows.

Thereare manyrecentstudiesaboutrecolonization of drained and cutover peatlands
via a plant cover, but little is known about the time needed for trees and dwarf shrubs
to colonize cutover peatland after a peat field has been thoroughly exploited. Plant
age structure is one of the most important indicators for reconstruction of ecological
processes and anthropogenic influence in different ecosystems (Schweingruber &
Poschlod 2005, Buras et al. 2012). Such anatomical feature as the annual ring is a
trait that helps us identify a plant’s age (Dietz & Schweingruber 2002). Annual ring
formation and expression in dwarf shrubs mainly follow the same rules as in trees.
They are a fairly new resource in dendroecological and dendroclimatological studies.
Analysis of the age structure of the dwarf shrub population helps in research on species
ecology (Ejankowski 2008, 2010) as well as habitat quality and successional processes
(Rixen et al. 2004, Zverev et al. 2008), management and restoration management
(Berdowski & Siepel 1988, Velle et al. 2012).

The aim of this article is to detect the maximum age of trees and dwarf shrubs in
a peat field in Melnais Lake Mire Nature Reserve. Its objectives are: 1) to survey the
study area, 2) to determine a suitable data collecting method, 3) to collect samples of
trees and dwarf shrubs, 4) to detect the age of the collected trees and dwarf shrubs.

Purva vaivarins Ledum palustre
Labrador-tea

Foto/Photo: Mara Pakalne

MATERIAL AND METHODS
STUDY SITE

We chose a cutover peat field still in the colonization stage, not flooded and
not completely overgrown with trees. The tree (mainly Pinus sylvestris and Betula
pubescens) and dwarf shrub cover (predominantly Calluna vulgaris) was very dense in
the periphery, near a major drainage ditch. It was the most drained part of the field.
The northern part of the chosen peat field was very wet and overgrown mainly with
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Phragmites australis. A young secondary birch forest (predominantly Betula pubescens)
with the typical species of mire (Drosera sp., some patches with Oxycoccus palustris,
Andromeda polifolia, Vaccinium uliginosum and Ledum palustre) had developed in
the middle. Field ditches were almost overgrown with Sphagnum, which had also
successfully reappeared in wetter places among Eriophorum vaginatum tussocks. Bare
peat was found only in the southern part of the chosen peat field, which created the
proper conditions to study the succession on bare peat.

FIELD METHODS

Five transects were established parallel to field ditches in the southern part of the
chosen peat field. Each transect was 540 m long. The 1st transect was established in a
rather dry part of the field — in-between the main ditch and field ditch closest to the
main ditch. Other four transects went parallelly in-between field ditches where peat
was wetter. The pioneer community — some trees and mostly patches with Empetrum
nigrum and Eriophorum vaginatum tussocks — was very scarce in the 2nd to 4th
transect. The 5th transect was established close to the central part of the peat field
and therefore was more woody.

In June 2012 samples from trees and dwarf shrubs were collected to determine
the age of plants. The samples from trees were collected using a Prestler incremental
borer. It is common knowledge that the oldest part of plants is at the stem base (above
the root collar); therefore, samples were collected as close as possible to the soil
surface. One core was taken from each tree. In total, 30 tree samples were collected
and analyzed.

To determine the age of dwarf shrubs, it is better to collect the entire specimen
or to cut them at the root collar — the oldest part of the plant (Schweingruber &
Poschlod 2005). To avoid the destruction of vegetation, we decided to collect only the
shoots with the largest diameter. In places where a very sparse cover of dwarf shrubs
had developed, two or three shoots were collected from a specimen. In the more
drained part of the field close to the main ditch, quite a dense cover of dwarf shrubs
had developed. Three or four shoots from a single species patch were collected. In
total, 72 samples of dwarf shrubs were collected and analyzed.

LABORATORY METHODS AND ANALYSIS

In the laboratory the collected samples of trees were glued to wood boards and
polished with sandpaper. Annual rings of trees were counted using the microscope
Leica MS5.

One cm-long cubic sections were cut from the shoots of dwarf shrubs for sectioning
with the microtome. From each shoot, micro-section of 15-20 um thickness was cut
using a GSL1 sledge microtome. The thin sections were stained for 2-3 min with
astra blue/safranin mixture to enhance contrast between wood tissues, which greatly
improved the detection of annual rings. Staining makes unlignified cells appear blue
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whereas lignified cells turn red (Schweingruber 2007) (Figure 42). Discontinuous
growth rings (wedging rings) are very common to dwarf shrubs; thus, the number of
annual rings was counted along four radiuses of the section and the maximum age
was used in data analysis.

RESULTS AND DISCUSSION

Genetic and environmental factors affect the anatomical features of plants. The
presence of wedging rings, frost rings and asymmetric growth (radial growth stopped
many times, resulting in stem or shoot indentations) is common to dwarf shrubs,
largely as the result of the extreme environment which they inhabit (Bar et al. 2007).
As previous studies have shown, there are difficulties to analyze annual rings of dwarf
shrubs (Bar et al. 2007, Owczarek 2010) caused by 1) the low visibility of the annual
rings due to their small size and indistinctiveness; 2) the occurrence of many wedging
rings.

Visual cross-dating of samples showed many wedging rings. Sometimes up to two
or three annual rings were locally absent in many parts of the shoot although the
annual rings were quite wide and clearly visible. It was evident that the growth of
dwarf shrubs during the first years was more or less concentric in most of the samples.
Later, when growth increased, physical instability and other mechanical stresses
resulted in eccentricity (the pith offset from the center, resulting in irregular patterns
of annual rings) and asymmetric growth (Schweingruber et al. 2006). Eccentricity and
asymmetric growth were characteristic of most of the collected samples (Figure 42).

Annual ring distinctiveness varies greatly between species: Calluna vulgaris,
Empetrum nigrum have very distinct annual rings, Vaccinium myrtillus has distinct rings
while dwarf shrubs collected in wetter growth conditions had indistinct annual rings
(Figure 42). Experience shows that annual ring distinctiveness can vary greatly among
specimens of a species and depends on the growth conditions. The annual rings of
Ledum palustre and Vaccinium uliginosum collected in a studied peat field were more
distinct than the annual rings of the same species collected in a natural mire.

Dwarf shrubs were older than trees on the 1st transect that was near a major drainage
ditch. The maximum age of Calluna vulgaris was 19 years, the maximum age of trees —
16 years (Table 6). In the studied part of the field some patches of Calluna vulgaris were
already in the mature stage (1425 years) when lateral growth slows and the plant thins
out in the centre. At this stage, a characteristic feature is high biomass and declining
productivity. But the majority of patches of Calluna vulgaris were in the growing stage
(6-14 years) when it grows laterally and forms a dense canopy. The growing stage is
characterized by high biomass and high productivity (Gimingham 1970).

Empetrum nigrum was the dominant dwarf shrub species on the other three
transects, and the oldest specimens were found in Transect 2 to 4. The maximum
age of Empetrum nigrum was the same as Calluna vulgaris — 19 years (Table 6). It is
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possible that these dwarf shrubs were even older because these results come from the
shoots but the oldest part of the plant is the root collar. Therefore, we can conclude
that the bare peat field was colonized first by dwarf shrubs and only then by trees. The
same scenario of succession is evident after fire in mires (Bragg et al. 1984).

The samples from the oldest trees were collected in the 5th transect that was
established near a young secondary birch forest. The maximum age of Betula pubescens
was 19 years and Pinus sylvestris — 16 years. The database of the State Forest Service
tells us that the age of Betula pubescens there is 22 years and Pinus sylvestris — 17 years.

Such dwarf shrubs as Oxycoccus palustris, Andromeda polifolia, Vaccinium uliginosum
and Ledum palustre were collected mainly in the 4th and 5th transects. The shoots of
Oxycoccus palustris, Vaccinium uliginosum and Ledum palustre were more or less of the
same age (Table 6). These dwarf shrubs were probably older than we detected, especially
Oxycoccus palustris. As a previous study has shown (Walter 1968 after Schweingruber
et al. 2006) the oldest part of the plant is under a Sphagnum cover and as Oxycoccus
palustris continues to grow, new rhizomes begin to develop. Therefore, in this part of
the peat field, recolonization probably started with the typical dwarf shrubs of mires
approximately 10 to 12 years ago, facilitated by more suitable hydrological conditions
for recolonization with mire species in this part of the field as opposed to the first three
transects.
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Up to the early 20th century, peat was extracted using manual work in Latvia and
other parts of Europe alike; in the 1930s this method was replaced with the block-
cut method using machinery (Nusbaums & Rieksts 1997, Triisberg et al. 2011), i.e.
cutting blocks of peat — a method which resulted in excavated areas with uneven
trench-ridge terrain and ponds which filled up with water when later abandoned
and usually revegetated spontaneously (Lode 1999, Poschlod et al. 2007, Triisberg et
al. 2011). Initially, when peat was extracted manually or with the block-cut method
using machinery, the impacts were rather local and did not significantly affect the
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hydrological regime at the site and the surrounding areas because the peat cutting
methods did not affect the surrounding vegetation and seed bank at large (Poschlod
et al. 2007, Triisberg et al. 2011).

In the 1950s to 1960s in Europe and Latvia alike the block-cut method was largely
replaced with peat milling, i.e. peat was extracted in flat fields by gradual removal of
peat layers which required deep drainage and removal of all vegetation prior to peat
extraction (Nusbaums 2008, Triisberg et al. 2011). Peat milling requires preparation of
the areas by establishment of drainage ditches including deep ditches surrounding the
planned peat extraction field and often the sub-surface drainage system. Prior to peat
extraction the active surface of bog (acrotelm) is removed, including all vegetation and
the peat forming bog-moss layer (Lode 1999). Along with replacement of the manual
methods with milling, new types of heavy machinery were introduced. Open and sub-
surface drainage systems established in peat milling fields significantly affected the
previously intact ecosystems surrounding the mire.

Compared to peat milling fields, block-cut peat extraction areas were not as
significantly drained; thus, at least the depressions were often overflowed after
abandonment. In contrast, peat milling sites were often abandoned as vast dry bare
peat fields for decades. In many cases, due to dry conditions the peat fields got only
sparsely vegetated, which is typical of slow and fragmentary vegetation recovery (e.g.
Poschlod et al. 2007, Triisberg et al. 2011), or as a result of natural succession the milling
fields overgrow with forests (Nusbaums 2008) that, as opposed to intact mires, are poor
in species, do not host the mire specialist species, and also are of low forestry value.

Augaja atjaunosanas agrakajos kiidras ieguves laukos
Re-establisment of plant species in previous peat extraction Tlelds y
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At the end of the 20th century and the very beginning of the 21st century, the
projections in the site management plan for the Kemeri National Park emphasized
the need for restoration of the abandoned peat fields on the north-eastern edge of
Lielais Kemeri Mire (Anon. 2002). Measures were taken as part of the LIFE Nature
funded project ,LIFE 2002/NAT/LV/8496 — Conservation of Wetlands in the Kemeri
National Park, Latvia”. This study is aimed at assessing vegetation recovery in the
restored degraded bog, the former peat extraction site in Lielais Kemeri Mire, after
the elevation of the water table, determining the overall success of the restoration.

MATERIAL AND METHODS
STUDY SITE

Lielais Kemeri Mire in the Kemeri National Park is among the largest mires in Latvia,
covering an area of 6,192 ha. Most of the mire is a typical raised bog with bog-pools,
hollows and ridge-hummock complexes, mostly covered with typical raised-bog
vegetation. In the periphery patches with transitional mires and fens with calcareous
springs are found. The central part is relatively open, but the bog is mainly covered
with sparse pine overgrowth, especially in the periphery.

Lielais Kemeri Mire is little affected by drainage. The earliest drainage ditches
probably were dug on the south-western and western edges of the mire when the
wet forests were drained in the 19th century. In the 1930s and in the 1960s to 1970s,
the drainage network was extended by draining the western side of the mire and the
neighbouring wetland forests.

Peat was extracted at the north-eastern edge by the Jarmala—Kalnciems highway.
Peat extraction likely began as early as in the 1950s when the block-cut method was
applied. It was used up to 1973 over an area of 69 ha (Galenieks & Krauklis 1995),
which resulted in a transformation of the formerly intact complex of raised bog and
transitional mire into a trench-ridge relief with open ponds and ridges overgrown with
pines in later succession stages. Later the peat extraction site was extended, and peat
was extracted with the milling method over an area of 46 ha (Galenieks & Krauklis
1995). The milling method was used already in the 1960s. In the 1980s, the area was
abandoned. The area was proposed for afforestation (Galenieks & Krauklis 1995), but
it was never carried out.

In the 1960s, the neighbouring area to the south of the peat extraction site was
prepared for peat milling over an area of 33 ha. However, with a growing concern that
peat extraction could negatively affect the formation of sulphurous waters under the
mire, peat extraction ceased. The peat milling fields were abandoned and have been
spontaneously revegetating with a cover typical of degraded bogs.

The post-milling peatland was abandoned for about 25 years without any
intervention up to the beginning of the 21st century. It remained a degraded area with
a highly modified hydrological regime. The area is surrounded by a peripheral canal
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with perpendicularly adjoining ditches crossing the milling fields. Around 2006 the
area was a landscape of a block-cut trench-ridge relief partly overgrown with dry pine
stands, peat extraction ponds, ditches and sparsely vegetated or bare peat milling
fields. Part of the area was overgrown with dense Betula pubescens and Frangula alnus
or dry Calluna vulgaris stands, especially on drier elevations. Some patches were
dominated by sparse Eriophorum vaginatum tufts. Relatively small patches in wet
depressions were covered by Rhynchospora alba. The water table was ~0.5 m below
the peat surface, hindering the recovery of bog vegetation.

Restoration measures were taken in 2006: a road dam that crosses the former peat
extraction area was rebuilt, dams with culverts were built, and 61 peat dams were built
on the peripheral canal (Kuze & Priede 2008). The water table was elevated by 0.6 m
on average, partly flooding or rewetting the formerly dry peat milling fields where the
open water area increased more than 10 times, from 1.94 to 20.86 ha compared to
the orthophoto images from 2006 and 2008 (Kuze & Priede 2008). The water table is
seasonally fluctuating (on average 10-30 cm) according to the amount of precipitation;
however, in most of peat milling fields the peat is always wet except for some elevations
and part of milling fields on higher elevations which were not flooded. The restoration
methods used are described in more detail in Kuze & Priede (2008).

METHOD FOR VEGETATION MONITORING

In order to monitor the vegetation changes at the restored site, 28 circular
permanent monitoring plots with a diameter of 4 m were established in 2007. The
centers of the plots were marked with wooden poles, and the geographical coordinates
were recorded using a high-precision GPS device.

The plots were established only in the former peat milling fields - in the so-called
southern milling field which is largely overflooded with shallow water after the
restoration, and in the Eastern Milling Field where most of the area is still dry except
near the ditches with a currently elevated water table. The plots were not established
in ponds and former block-cut areas. The plots were located in the partly overflooded
peat milling fields (14 plots), on the edges of milling fields (two), elevations with dry
heather (two), wet hollows with calcareous water outflows (three) and there were
seven reference plots in the dry milling field which was not flooded and is still dry
with a large proportion of bare peat.

The plots were monitored from 2007 to 2012 once a year in August. In each plot, all
species of vascular plants, bryophytes and lichens were recorded and their total cover
and the cover of each species/genus estimated in percentage. The vitality of heather
was assessed in four degrees: 1 — good, 2 — medium, 3 — poor, 4 — dead.

The plots were photographed every year. Additionally, some viewpoints were
chosen to document the changes since the time before restoration and each
consecutive year, thus making it possible to determine shifts in moisture conditions
and vegetation at large scale.

PURVU APSAIMNIEKOSANA UN MONITORINGS® MIRE MANAGEMENT AND MONITORING



This paper examines the changes in vegetation using selected indicator species and
estimating their average cover and presence in the plots. Indicators that rapidly respond
to changes in moisture conditions were selected: Calluna vulgaris, Sphagnum spp. and
Rhynchospora alba. The significance of the changes was tested with the help of the t-test
(SPSS 12. programme package), comparing mean cover of these selected species.

RESULTS

Prior to the elevation of the water table and rewetting of peat milling fields, vegetation
was sparse, largely dominated by bare peat, or Eriophorum vaginatum in wetter depressions,
Calluna vulgaris on drier elevations, often in dense stands, and Rhynchospora alba in wet
depressions in relatively small patches. Some parts of the former peat milling fields were
overgrown with pines Pinus sylvestris and birches Betula pubescens, some areas boasted
dense young birch stands. Due to unsuitable moisture conditions, the carpet of bog-moss
did not recover in the 25-30 years after abandonment.

Six years after the elevation of the water table, the dense Betula pubescens stands
and dry patches of Calluna vugaris in the rewetted areas had completely died out
except on a few higher elevations and edges of the former milling fields. The heather
stands were replaced mainly by Rhynchospora alba-dominated vegetation and
blankets of Sphagnum cuspidatum (Figure 47).

Over the six years after rewetting, the presence of Calluna vulgaris within the plots
has not changed significantly, but the average cover of C. vulgaris has declined. The
marked dominance of C. vulgaris is still evident on drier elevations only, a few stretches
between the ditches in milling fields and edges of the milling fields. Fast changes in the
cover of C. vulgaris took place in the first two to three years, but later the species growth
stabilized (Figure 43). Similar changes occurred regarding the vitality of C. vulgaris: in
2007 a rapid decline was observed; in the rewetted plots heather completely died out
within three to four years. In the forthcoming years, a revival of C. vulgaris took place
in the rewetted plots, and its vitality improved again (Figure 44) on the expense of new
vital individuals which still took up a lower proportion of the vegetation cover than
before. At the same time, no considerable changes in the vitality of C. vulgaris were
recorded in the control plots in the dry milling field.

The changes in the mean cover of Calluna vulgaris were statistically significant
both in flooded (p = 0.001) and control (p < 0.001) plots (Figure 46). Comparing the
rewetted and control plots in the dry milling fields, surprisingly, a more significant
decline in the mean cover of Calluna vulgaris was observed in the control plots.

Bog-mosses are among the target species in bog restoration; therefore, the
reestablishment of Sphagnum is among the main indicators for successful restoration.
At the restoration site in Lielais Kemeri Mire, only one species — Sphagnum cuspidatum —
has been found in the permanent plots since 2007. Over six years, the presence of
Sphagnum has considerably increased in the rewetted plots. Reestablishment of
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bog-mosses has been observed only in rewetted plots; they are absent from the dry
peat field in the control plots. The bog-mosses started to colonize the rewetted peat
milling fields two to three years after the water table was raised (Figure 43). Since then
the Sphagnum cover has steadily increased. In some plots where the Sphagnum were
absent before the restoration, they have now formed a cover of nearly 100%.

Changes in moss species composition other than Sphagnum have been insignificant
over six years. Overall, few moss species were found in the plots (e.g. Aulacomnium
palustre, Dicranum polysetum, Pleurozium schreberi, Polytrichum juniperinum) and
their cover is low. In a few plots their cover shifted within the borders of maximum
10-15%, in most cases within the borders of a few percent. After the blocking of
the ditches Warnstorfia exannulata was recorded in some of the ditches and in the
marshy patches a few years after restoration. Since 2011 an invasive alien moss species
Campylopus introflexus, currently known to occur only at a few sites in Latvia, has
been recorded in the dry peat fields and on the peat dams on the ditches.

Rhynchospora alba, a species typical of bog hollows and transitional mires, showed
a similar pattern of change as the Sphagnum. Spreading of R. alba indicates conditions
suitable for bog species. Before restoration, R. alba was found only in a few wet
depressions. Since 2007 its cover has been steadily increasing (Figure 43, 45, 47), and in
2012 it was widespread in large rewetted areas, increasingly becoming the dominant
species in the former peat milling fields.

Establishment of bog specialist species such as Oxycoccus spp. and Drossera spp.
also indicates changes toward the formation of plant communities typical of raised
bogs. In this case, they have successfully established themselves on bare rewetted peat
substrate as pioneer species. In 2012 the species of both genera were present in most
of the rewetted peat milling fields.
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Three plots were established on the edges of peat milling fields, calcareous species
(Carex flacca, Carex serotina) and Trichophorum alpinum dominating. In these plots no
significant shifts in species composition or vegetation structure were observed. These
relatively small patches with calcareous water discharges are gradually transforming
into alkaline fen vegetation.

Overall, the changes in vegetation within the period of six years after the restoration
have been significant.

DISCUSSION

Studies on bog restoration in Europe and North America show that the
changes toward recovery of ecosystems, including changes induced by rewetting
measures, are slow. In abandoned peat extraction sites, the vegetation typical of
bogs is hindered by the heavily modified hydrological regime (dryness), modified
microclimatic conditions (extreme temperature fluctuations, especially in summer
when peat heats up due to low albedo) (Pfadenhauer & Klotzli 1996, Tuittila 2000).
These issues were also characteristic of the former peat extraction site in Lielais
Kemeri Mire. After the restoration these factors still affect the dry part of the milling
field (control plots).

Vegetation changes in peat extraction sites of similar age (abandoned in the 1960s
to 1980s) in Estonia and Germany (Poschlod et al. 2007, Triisberg et al. 2011) suggest
that without restoration the vegetation patterns about 30 years after abandonment
are similar to these in Lielais Kemeri Mire. Species diversity is low, and the vegetation
structure and composition typical of natural raised bogs is absent.

A few cases documented in Latvia prove that spontaneous vegetation recovery
can be successful (Anon. 2011, Nusbaums & Silamikele 2013). For example, in Melnais
Lake Mire peat was extracted in milling fields in the time period from the 1960s to
the end of the 1980s both inside and outside t Melnais Lake Mire Nature Reserve. The
time since the abandonment is similar in Melnais Lake Mire and Lielais Kemeri Mire
(~25-30 years), which allows us to compare the conditions and vegetation recovery
at both sites. In Melnais Lake Mire, the former peat milling fields under shallow water
have spontaneously revegetated, some patches are covered with reed stands, some
are dominated by Eriophorum vaginatum and Carex rostrata, Carex nigra, C. lasiocarpa,
Rhynchospora alba, Calamagrostis canescens, Molinia caerulea. In some parts of the
area, Sphagnum spp. and Oxycoccus spp. have appeared (Anon. 2011).

The vegetation composition, structure and their temporal changes in the restored
peat extraction site in Lielais Kemeri Mire are similar to those in the flooded peat
fields in Melnais Lake Mire. Thus, we can predict that the restored peat milling fields
in Lielais Kemeri Mire might be covered by bog vegetation within 30 years, dominated
by sedges (predominantly Eriophorum vaginatum and Rhynchospora alba) and
Sphagnum spp. (predominantly Sphagnum cuspidatum).
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Similar experience was documented in Lielsala Mire in the Stikli Mire Complex
where the ditches were blocked in some milling fields after peat extraction ceased,
creating rewetted peat fields with shallow water (Cupruns et al. 2013). Similarly
to Lielais Kemeri Mire, Lielsala Mire experienced rewetting-induced formation of
vegetation with fen-like and transitional mire communities (e.g. Eriophorum vaginatum,
Phragmites australis, Oxycoccus spp.), and two to three years after rewetting of peat
reestablishment of Sphagnum was observed (Cupruns et al. 2013).

The reliability of some species as indicators for bog recovery depends on the degree
of bog degradation and site conditions. For example, in wet hollows Eriophorum
vaginatum was often present both before and after restoration; however, the species
is tolerant to a wider range of moisture conditions than Rhynchospora alba. As
suggested by the observations onsite, E. vaginatum was present in the milling fields
before hydrological restoration as well, but no significant changes in its presence or
cover have been observed over the last six years (Figure 47). Therefore, | assume that
R. alba is a more reliable indicator for detecting abiotic changes in a few years than
E. vaginatum can be, at least in peat milling fields.

Similarly to Rhychospora alba, Calluna vulgaris also responded rapidly to
hydrological change. The decrease of its cover on the dry elevations was most
probably related to natural dynamics and declining vegetative regeneration capacity
with increasing age (Mohamed & Gimingham 1970).

In general, bog restoration in Lielais Kemeri Mire was successful. Rewetting of
the peat milling fields induced rapid vegetation changes toward plant communities
typical of bog hollows, transitional mires and fens. In six years the bog-mosses have
colonized the rewetted peatin considerable areas, wide areas of degraded bog undergo
a spontaneous revegetation process, increased evaporation and carbon dioxide and
methane emissions from bare and sparsely vegetated peat have diminished, and fire
risks characteristic of dry peat fields have been prevented.

Studies on European and North American peatlands show that peat extraction
methods play a significant role in the recovery of bog vegetation in post-mined
mires. The bog vegetation and peat formation process is often successfully occurring
at sites where block-cut method was applied while the peat milling method causes
more severe damage to mire ecosystems, and in the post-milling areas the vegetation
recovery is very slow. Without rewetting of the peat fields, natural succession does not
lead to establishment of the desirable bog vegetation (Vasander et al. 2003, Poschlod
et al. 2007, Nusbaums 2008, Bastl et al. 2009, Triisberg et al. 2011).

In other parts of the world, particularly in North America, lack of spore and
seed sources in the vicinity has been often mentioned as one of the major factors
delaying successful restoration of bog vegetation even if the hydrological regime is
restored (e.g. Bastl et al. 2009). In the case of Lielais Kemeri Mire, lack of spores and
seeds is not delaying vegetation recovery. The area is heterogeneous, the peat milling
fields cover relatively small areas bordering with an intact raised bog and block-cut

PURVU APSAIMNIEKOSANA UN MONITORINGS® MIRE MANAGEMENT AND MONITORING



areas where spontaneous revegetation started before intensive peat milling. Some
researchers (e.g. Soro et al. 1999, Vasander et al. 2003) mention that certain bog
specialist species, e.g. Carex limosa and Scheuchzeria palustris, do not reestablish over
several decades after hydrological restoration. These species, although typical of the
surrounding intact bog, have not been found in the peat fields yet. At the same time,
the monitoring period has been too short to estimate the reestablishment of these
bog specialist species as of yet.

Poschlod et al. (2007) mention that in the peat fields of South Germany the peat
forming Sphagnum species are absent more than 20 years after restoration, and one
of very few species present there is Sphagnum cuspidatum. Up to now, the situation
in the peat fields in Lielais Kemeri Mire is similar to the results by Poschlod et al.
(2007). Although the bog vegetation recovery is successful, the species diversity and
plant community structure is far from equally valuable to that in intact mires. For
instance, only one Sphagnum species has been found in the restored area — Sphagnum
cuspidatum, a pioneer species on wet peat (Smolders et al. 2003). However, in natural
bogs there is much higher Sphagnum species diversity differentiated by microrelief,
moisture conditions, nutrient availability, etc.

e v

Gravis Kemeru tirela mala, uz
kura uzbavéts aizsprosts

Drainage ditch with dam in
; Lielais Kemeri Mire
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In the context of mire restoration in Latvia, it is necessary to understand that
much time is required for the recovery of a deteriorated mire to the extent that it
becomes more or less equal to an undisturbed mire if the hydrological regime is
restored. Studies elsewhere in Europe suggest that the recovery of block-cut areas
where the hydrological regime is only locally disturbed, the species composition
can become very similar to intact mires (Bastl et al. 2009). However, although the

PURVU APSAIMNIEKOSANA UN MONITORINGS® MIRE MANAGEMENT AND MONITORING

215



216

species composition can become similar to natural bog habitats, the vegetation and
microhabitat structure is often absent even after many decades. Another example,
a long-term study in a peat cutting site in Denmark (Kollmann & Rassmussen 2012)
monitored for over 160 years demonstrated that even after such a long time the peat
cutting site is still not equal to an intact bog.

Up to now, there have not been any long-term studies over several decades on
the post-restoration vegetation dynamics in bogs in Latvia; thus, the duration of
bog recovery in peat extraction sites can be only roughly estimated on the basis of
observations abroad or in a few sites in Latvia, e.g. Lielais Kemeri Mire, or studying
abandoned peat extraction sites of different ages. Although there is lack of data that
would prove that abandoned and restored peat extraction sites can recover and
regain the status equal to relatively undisturbed mires within half of a century or
within a century, fragmentary studies prove that in a few cases such habitats can be
specific refuges for rare species and communities, e.g. for pioneer species on wet peat
substrates (Poschlod et al. 2007, Priede 2011).

To estimate restoration success, itisimportant to establish and continue monitoring
as part of this project and in similar restoration projects in the long-term, not only a
few years after restoration, which is also vital to planning of the future projects.

4.6 TOWARDS THE RESTORATION OF THE
HYDROLOGICAL REGIME IN RAISED BOGS AND

TRANSITION MIRES IN EASTERN LATVIA WETLANDS

Ugis Bergmanis

yen

JSC ,Latvijas valsts mezi”, e-mail: u.bergmanis@lvm.lv

Compared to other continents (except tropical regions) where the total area
of mires have diminished by 20% of their initial size, in Europe the loss of mires is
more drastic — about 60% of all mires have experienced economic activity (Joosten &
Couwenberg 2001). Although the majority of Latvian mires are protected under the
Natura 2000 network, a large part of mires are affected by drainage or by human
economic activity. In addition to the nature conservation aspect, it is important to
remember the significance of mires in carbon and nitrogen accumulation and climate
control on a global scale — 20-30% of carbon and nitrogen compounds are stored
in mires (Martikainen et al. 1993). Hereby management actions to conserve these
ecologically important habitats are necessary. In the European Union mire protection
is regulated by the Council Directive 92/43/EEC on the Conservation of Natural
Habitats and of Wild Fauna and Flora.
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In Latvia the first restoration actions in raised bogs and transition mires were
carried out by German researchers Dr. Kuno Brehm and Joachim Matthes in Teici
Mire in 1999 (Bergmanis et al. 2002). Later similar projects were implemented in other
especially protected nature areas in Latvia (Kuze & Priede 2008, Nusbaums 2008).
Unlike other mire hydrology restoration projects, a different method was developed
and implemented in Tei¢i Mire — drainage ditches were blocked by natural materials
collected at the site using manual labor. This method is suitable for areas inaccessible
by heavy machinery. Ten years have passed since publishing of the first results in
2002. Dam building has continued throughout these years to restore the hydrological
regime in the Tei¢i Nature Reserve and other especially protected nature areas in
Eastern Latvia, the method was improved and huge experience has been gained,
which is described here.

MATERIAL AND METHODS
STUDY SITE

In the time period from 1999 to 2012, dams on drainage ditches were built
in three especially protected nature areas — in Tei¢i and Ozolsala Mire of the Teici
Nature Reserve, in Klajotne, Apalais, Salas and Zamaru-Malmutas Mire of the Lubana
Wetland Nature Reserve, and in Lielais (Mirnieku) Mire of the Stompaku Mire Nature
Reserve (Figure 48).

Teici Nature Reserve was established in 1982 as a significant place for migrating
birds of a European scale. The territory was announced an internationaly important
wetland (a Ramsar Site) in 1995 and a Natura 2000 site in 2004. Coordinates of the
area: X652165, Y6276260 (Tei¢u dabas rezervata administracija 2006).

The total area of Tei¢i Nature Reserve is 19,779 ha, of these 14,000 ha are
covered with mires, mainly raised bogs and transition mires (Teicu dabas rezervata
administracija 2006). Teici Mire is the largest mire in Latvia.

Although no industrial peat extraction has ever been carried out in Teici Mire and
it is quite untouched and natural, considerable drainage actions were carried out in
the mire and its surrounding areas before the establishment of the Reserve. In the
early 1920s of the 20th century no industrial actions were carried out in Teii Mire;
in late 1920s and early 1930s mire drainage was started. To drain the territory and
use it commercially, draining ditches were built on surrounding agricultural lands
and forests. Up to the end of the 1930s ditches from eight bog lakes were dug and
linked to the peripheral drainage system; nine other bog lakes remained intact. These
ditches were dug by hand, so they were shallow and left no significant impact on
the mire hydrology. The situation changed after World War Il when more intense
drainage actions were carried out from the 1960s to the 1980s. Ditches were now
dug with machinery and they were much deeper. The old ditches were deepened
and new ditches were dug and an effective drainage system was created around the
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mire. As a result, the total area of wet forests around the mire diminished, the water
level in several bog-pools decreased, in some places mire degradation signs became
visible (Bergmanis et al. 2002). Studies on micro-landscape in Tei¢i Mire showed
that the natural mire structure can only be found in 54% of the mire territory; the
entire territory of Ozolsala Mire (one of the mires in Teici Mire Nature Reserve where
restoration of the hydrological regime was carried out) is degraded (Namatéva 2012)
and it is obviously a result of drainage actions.

Lubana Wetland Nature Reserve was etablished in 2009, uniting 12 smaller nature
reserves into one territory. The total area of the Reserve is 51,351 ha. The place is
important for migrating birds on a European scale. The territory was announced
an internationally important wetland (a Ramsar Site) in 2002, and a Natura 2000
site in 2004. Coordinates of the area: X677465, Y6300724. The Lubana Wetland is
one of the largest mire areas in Latvia, it is very rich in species and habitats. Raised
bogs and transition mires take up about 9,800 ha or 20% of the total Reserve area
(Nippon Koei Co Ltd. & Kokusai Kogyo Co Ltd. 2000).

T R e
e =

Foto/Photo: Ugis Bergmanis

Compared to Klanu Meadows and fens, raised bogs and transition mires in the
Lubana Wetland are little-affected. At the same time, drainage effect can be seen in all
raised bogs and transition mires of the area. Drainage activities in mires were started at
the beginning of the 1960s when the Lubana Lowland Drainage and Complex Usage Plan
was drawn up (Bielis 1974). After draining of Klanu Meadows raised bogs and transition
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mires as well as wet forests became easier to access. In the largest mires of Lubana
Wetland industrial peat extraction was planned (Klavins 1974); however, intense and
thorough drainage was not carried out. As a result, these mires now are only affected
by former drainage in the surrounding wet forests and in the Klanu Meadows. Drainage
in forests was carried out from 1959 to 1962 (Grapis, pers. comm.). The pine and birch
forests on wet soils north from Lubana Lake near to Klajotne, Apalais, Nainiekstes and
Abora Mire were thoroughly drained. The other mires in the territory are indirectly
affected by drainage of Klanu Meadows — deep and wide ditches along the mires dry
out the wet forests and other mire phytocenoses (Bergmanis 2004).

Stompaku Mire Nature Reserve was established in 1977 and announced a Natura
2000 site in 2005. The total area of the territory is 3,011 ha, coordinates of the area:
X709080, Y6334710. Raised bogs and transition mires take up 1,846 ha of the Reserve.
Terrain maps of the 20th century show that drainage ditches were built in the area of the
Reserve, mainly in Stompaku Mire, while the surrounding forests are intact. Amelioration
was carried out in forests in the 1970s. As a result a branched ditch system was created
(Rove 2006). In general, the mires in the Reserve are little-affected by drainage.

PLANNING OF THE RESTORATION
OF THE HYDROLOGICAL REGIME

Correct planning of dam buildingis an important stage in the process of restoration
of the mire hydrological regime. Specific measures are drawn up and implemented in
Habitat Conservation Plans. When special habitat restoration projects were required,
Mire Restoration Plans were prepared.

The dam planning began with appraising of cartographic materials — present terrain
maps (scale 1:50,000 or 1:10,1000) and aerial photographies. Location of ditches in the
territory and the possible number of dams were determined with the help of terrain
maps. The size of degraded areas was determined with the help of aerial photographies,
estimating territory overgrowth with pine along the ditches. A directly influenced area
usually is 40-50 m wide on both sides of a ditch (lInicki 2007, Aman et al. 2012) and is
easily recognizable in aerial photographies. When analysis of the cartographic material
was finished, all ditches were surveyed in field, adjusted for significance of the drainage
impact, ditch functionality (degree of overgrowth) was evaluated. The survey was
carried out by the expert who implemented and managed dam building, and the exact
building places of dams were marked on terrain maps or in a GPS device.

Mire hydrology restoration is based on the fact that water is the most important
abiotic component and limiting factor in mire ecosystems, and it ensures the existence
of specific fauna and flora. Water in mires must be permanently on the surface, inside
the substrate or it must cover the area enough to ensure peat accumulation and mire
growth (Edom 2001) while drainage ditches conduct water away from the mire and thus
the natural mire development processes are partly or completely destroyed. To restore
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the hydrological regime in protected mires, water run-off must be limited in all drainage
ditches in the mire and the surrounding pine forests developed due to high moisture
conditions.

Building of dams was planned on all drainage ditches in the mire where the
water flow was visible, as well as on partly overgrown ditches if the surface of their
overgrowth was lower than the slopes of the ditch and seasonal water run-off was
observed. Since in raised bogs water flows in the direction from the dome center
to the edges of the mire, and the height difference between the beginning and end
point of the ditch usually exceeds one meter, many dams on each ditch were built
to restore the natural hydrological regime. Depending on the decline in the ditch
height, a dam was planned for every 30-50 m; a larger distance between dams was
planned on gently sloping ditches. Dam building places and the distances between
dams were estimated analyzing height marks in terrain maps, visually evaluating ditch
decline and following personal experience. Dams were built so that the water level
height difference between two dams would not exceed 0.5 m; thus, water level high
enough would be preserved in ditch sections between both dams. In open raised bogs
(for the definition of intact raised bogs see Salmina 2010) dams were built in order
to maintain a maximum water level by raising it up to the top of the ditch slopes.
Such maximally raised water level does not exceed the original water level in the
mire before the building of ditches because peat on both sides of the ditch settles by
approx. 1 m after drainage (Stegman & Zeiz 2001, Nusbaums 2008). The mire surface
on both sides of the ditch is lower than the original mire before drainage due to peat
setting. Dams were built in places where ditches flow out of bog-pools, on ditches
which cross the mire and in places where many ditches meet together. Ditch sections
without trees (tree roots make it difficult to dig the dam profile) and with high slopes
(to maintain a maximum water level) were chosen. Near mire edges and in swamp
forests (for the definition of swamp forests see Bambe 2010) dams were built if the soil
from the upper layer of the ditch bed consisted of peat. In these places the water level
was raised up to the tree root horizon, i.e. about 30 cm lower than the ditch slope.

The hydrological regime restoration in the three protected mire complexes was
planned considering the principles written above.

In Teici Nature Reserve assessment of the drainage system and its impact on mire
and forest ecosystems in Teic¢i and Ozolsala Mire was carried out in the summer of
1997 when all bog polls and ditches were surveyed. Research was carried out in 30 days
by the German mire expert and researcher Joachim Matthes with financial support
from the German researcher Dr. Kuno Brehm and technical support from Head of the
Research Department at the Tei¢i Nature Reserve, Ugis Bergmanis. As a result, a new
concept was developed that plans for a partial restoration of the natural hydrological
regime in Teic¢i Mire with the help of 300 dams. Building of dams was started in 1999
and Teici Nature Reserve staff partly implemented the plan. Then the concept was
updated and a new plan ,Activities for Natural Hydrological Regime Restoration in
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Teici Mire” was drawn up. It planned for the building of 30 additional dams until 2010
(Bergmanis 2005).

In Lubana Wetland restoration was started in 1999-2000 when a new concept of
mire conservation ,The Study on Environmental Management Plan for the Lubana
Wetland Complex” was developed and funded by the Japanese government (Nippon
Koei Co Ltd. & Kokusai Kogyo Co Ltd. 2000). To implement the plan, the project
»LIFE2003NAT/LV/000083 — Management Plan for the Lubana Wetland Complex,
Latvia” funded by the European Commission was started in 2003. Mire restoration
was included in species and habitat management actions. As part of the project the
»Management Plan for Restoration of the Hydrological Regime in Raised Bogs and
Transition Mires in the Lubana Wetland Complex” (Bergmanis 2004) was drawn up
which regulated restoration of the mire hydrological regime from 2004 to 2007 in four
mires with the help of 60 dams.

In Stompaku Mire Nature Reserve the hydrological regime restoration was included in
the Nature Management Plan prepared in 2006 (Rove 2006). It planned for the building of
28 dams. When environmental experts Rove and Bergmanis from the joint-stock company
,Latvijas valsts mezi” conducted the survey of the territory in August 2012, they found
that the ditches were already overgrown (Figure 49). Thus, the mire restoration plan was
updated and building of 10 new dams was planned where necessary.

METHODOLOGY OF DAM BUILDING

A remarkable number of dams has been built since the previous publication
about dam building methodology in 2002, when dams were built only from materials
collected onsiteand by hand (Bergmanis etal.2002). We had an opportunity to evaluate
numerous dams built using the methodology described above for their quality and
suitability for mire hydrological regime restoration. We have concluded that dams
built inside the cross-profile of ditches dug in mineralsoil, as well as dams built from
one row of round timber serve only short-term and are not airtight anymore after
several years; they do not keep the water level before the dam and cause damages
that cannot be fixed.

The most stable dams were those built from two rows of round timber on peat soil
on ditches with a regular water flow because that maintains constant moisture in a
dam, prevents it from desiccation and keeps it airtight.

In the best case scenario four to five people build such type of dam — one or two
dig the dam profile, two prepare the timber products, one supplies mosses for hydro-
isolation, the team builds the dam together after the preparatory work is finished. It is
important to have a proper quality equipment — three chainsaws (two for preparing
the timber products, one for the building of the dam when round timbers and piles
have to be polled, as well as for profile-smoothing and root-sawing), one mobile can for
chainsaw fuel and one for chain oil, a file for the chain and a duplicate chain, a saw slide,
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two or three spades for dam profile digging, an axe for cutting vegetation and tree roots
in the profile and for hammering in the nails, a sledgehammer (5 kg) for piling, nails
(20 cm) to clamp together tree parts of the dam, two backpacks to carry the equipment,
and sacks from a synthetic material to bring bog-mosses. Dams must be built in August,
September and October when the water level in the ditches is lowest.

The following are the stages of dam building:

Stage | — digging of the profile,

Stage Il — preparation of timber products and materials for hydro-isolation,

Stage Il - building of the dam,

Stage IV- completion of building.

Stage | — digging of the profile

At first the profile was dug in the planned location of the dam. In the beginning
the profile contour was sawed with a chainsaw and the upper layer of vegetation was
removed (Figure 50). The profile was made a meter wider than the drainage ditch
(usually 4-6 m) and 80 cm thick (Figure 51). The profile was dug up to the deepest
point of the ditch bed (usually 1-1.5 m). If there was water in the ditch (as it usually
is) and digging up to the ditch bed was impossible, we dug up to the water level. The
dug out peat was placed in the ditch before the dam thus partially stopping the water
flow and easing the digging and building of dam. One person usually dug the profile.

Stage Il — preparation of timber products and materials for hydro-isolation

Two people prepared the timber for the building of the dam. Pines with a diameter
of 20 cm at the stomp that grew near the ditch were sawed off and cut into lengths
as wide as the ditch (important note - cutting license is needed for tree sawing).
For a dam six to eight horizontally-placed round timbers are necessary, three to four
timbers in each row, depending on the ditch depth.

Additionally, round timbers 2 m long with a diameter of 15 cm at the thickest end
were prepared; the thinner ends were nibbed to ease hammering into the soil (Figure
53, 54). For a dam 20-40 such piles are necessary, 10-20 piles in each row.

At the same time, one person prepared bog-mosses as the material for hydro-
isolation and placed them on the dam profile using sacks (Figure 52). If bog-mosses
were not enough, peat was dug out and heaped up close by the ditch.

Stage Il - building of the dam

1) At first, if the ditch bed was dry and the dam profile had been dug up to the bed,
the profile was covered with a layer of bog-mosses 30 cm deep (if there was water on
the bed and the profile was dug up to the water level, bog-mosses were not used at
this stage). At the ends of the outer edge of the profile two piles were then piled and
the first horizontal round timber was placed. To fix the round timber, two thinner and
shorter piles were piled inside the timber and nailed to it. Before that, the timber was
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weighted — two persons stepped on it and pressed the timber closer to the ditch bed.
Similarly, the first horizontal round timber of the second row was placed and fixed
(Figure 53). Both round timbers thus placed allow for stable moving on the profile to
continue the building of the dam.

Before placing the next round of timber on the profile, a layer of bog-mosses was
laid out (similarly to chinking of houses). To obtain a horizontally straight row, each of
the next round timbers was placed with the larger end to the thin end of the previous
timber. To achieve stability of the timber wall, two other piles were piled on the outer
sides of the wall (Figure 54) and nailed to timbers. Depending on the depth of the
ditch and on the thickness of the round timber, two to five timbers were placed on
the profile in this way. The final timber on the top was sawed off a meter longer than
the other timbers. Both ends of it were placed into the peat after a layer of vegetation
roots as thick as the timber was taken out; thus, water run-off along the dam edges
was limited.

2) When both rows of horizontal timber are ready, the barriers for dam cladding (see
3) are prepared. Such barriers are made of piles 2 m long (although the length depends
on the ditch depth) with a diameter of 15 cm at the thickest end (see Stage I1). These piles
are vertically piled close one after another along the both outer rows of the timber walls
along the entire width of the ditch bed (Figure 55, 56, 58). About 15-20 piles are necessary
for one barrier. Each pile was nailed to the upper horizontal timber wood. Such barriers
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are preventing pressed peat and bog-mosses from falling out of the first row of the round
timbers of the dam, especially if the profile has not been not dug up to the ditch bed
because of a high water level: as a result the first timber is not laying closely on the bed. The
barriers are stabilizing and holding the dam in a constantly vertical position.

3) When both rows of horizontal round timber were ready and stabilized with
barriers of vertical piles, the space between the timber rows was stuffed with bog-
mosses. In degraded raised bogs in particular, where the availability of bog-mosses is
limited, about 30 cm of the bottom of the profile was covered with bog-mosses but
the rest of the space up to the upper timber was filled with peat, covering the surface
with bog-mosses again. It is important to compress the stuffed material inside the
dam (Figure 55, 56).

4) To prevent stuffed peat and bog-mosses from washing out of the dam, the
surface of the dam was covered with pine round timbers 15 cm thick which were
nailed to laths in four to six places (Figure 57).

Stage IV — completion of building

When the dam was ready, an opening 1-1.5 m wide and 5 cm deep was sawed on
the upper timber to allow the water to flow down. The opening must be wide enough
so that water flows down only through that opening and not along the dam. To prevent
the ditch bed under the dam from washing out when water flows through the opening,
remnants from the timber products were placed under the dam (Figure 56, 57).

To improve hydro-isolation and hydro-dynamics, as well as to diminish the water
pressure on the dam, a sloping peat layer was created at the inner edge of the dam
where the water flows. The peat thrown into the ditch above the profile while it was
dug was now heaped back on the completed dam (Figure 58).

RESULTS

In total, 169 dams were built in mires of the three especially protected nature areas
in the time period from 1999 to 2012. 166 dams were built from timber, peat and bog-
mosses collected onsite. Eight dams were built using 10 x 10 cm industrial timber; the
remaining 158 dams were built from round timber from pines that grow onsite and, in
some cases, from spruce and aspen. Nature conservation specialists Ugis Bergmanis,
Valdis Cirulis, Janis Vilcans, Valdis Garan¢s and Dainis Tués usually built the dams
(Figure 59), but sometimes other partners joined the team.

During the first years of dam building, narrower ditches were blocked with dams
built from one row of horizontal round timber or from one or two rows of vertical piles.
However, inspecting the quality of these dams, we found out that they were losing
their hydro-isolation and were not airtight anymore or were deformed because of the
water pressure; these dams malfunctioned or only partially functioned to provide the
required water level. We also found out that dams built on mineral soils were losing
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hydro-isolation and functionality since it is impossible to provide hydro-isolation for
a long time in the contact zone between mineral soil and peat/bog-mosses.

Our experience showed that in the long-term the required water level can be
maintained only using dams made from two rows of vertical pile barriers and cladding
of bog-mosses and peat, and built on peat soils with constant moisture. Not only the
construction of dam is important, but also the continuous water flow which keeps
the dam moist so that it cannot desiccate. In the course of time, such ,alive” dams get
covered with bog-mosses and cotton-grass which protect tree details from the Sun
and adds increased longevity (Figure 60).

Nevertheless, during the drought period the two-row dams can also dry out and
lose hydro-isolation in ditches with unstable water flows.

We have no information about the water level fluctuations caused by restoration
of the hydrological regime since monitoring was not carried out in any of the mires
were it was restored. Although the information on vegetation monitoring gathered in
2005 in Teici Mire has not been analyzed yet, some positive changes due to restoration
were observed. In several lakes and bog-pools the natural water level was restored and
drying-out was prevented. In almost all of the bays of lakes regrowth of bog-mosses
and faster growing was noticed (Figure 61). Similarly to Tei¢i Mire, ditches in mires
in the Lubana Wetland Nature Reserve were filled with water and regrowth of bog-
mosses was observed after restoration of the hydrological regime (Figure 62).

4.7 EXPERIMENTS WITH RESTORATION OF

RAISED BOG VEGETATION IN AUKSTUMALA
RAISED BOG IN LITHUANIA

Leonas Jarasius, Romas Pakalnis, Jiiraté Sendzikaite, Dalytée Matuleviciate

Nature Research Centre, Institute of Botany, e-mail: leonas.jarasius@botanika.lt

Peatlands are among the most important ecological structures of our planet and
are essential to preservation of biodiversity. Peatlands cover 646,000 ha, i.e. 9.9% of the
territory of Lithuania; however, only 28% (178,000 ha) of those peatlands are natural or
near-natural (Povilaitis et al. 2011). The area taken up by mires decreased substantially
at the second half of the 20th century. Many mires are affected by drainage. Large-scale
drainage works have been carried out in Western Lithuania since the end of the 19th
century. In the Nemunas Delta region, almost all natural fens and small raised bogs
were drained (Basalykas 1958). Only parts of large bogs survived, such as Aukstumala
Peatland (1,017 ha of 3,018 ha), Rupkalviai Peatland (167 ha of 3,410 ha), Medzioklé
Peatland (208 ha of 1,450 ha) and some small peatbogs (Berstai, Lietgiriai).
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Aukstumala Raised Bogisalocus classicus of modern peatland science (Weber 1902).
Yet it is also one of the first commercial mining peatlands in Lithuania in operation
since the end of the 19th century. The greatest changes started in 1968, when two thirds
of the bog area was drained for mechanised peat mining. The remaining western part
of the former Aukstumala Raised Bog suffers from the negative hydrological effect of
old drainage systems and a peat mining area nearby. The contact zone of the Reserve
and peat cutting fields is about 6 km long; 30—60 ha of the Reserve are located in the
zone affected by drainage. It leads to negative changes in the hydrological regime and
vegetation cover (degradation of habitats, wilting and disappearance of plant species
typical of raised bogs, spreading of forest communities uncharacteristic of a raised
bog, growth of trees’ annual radial increment, etc.) (Pakalnis et al. 2009). Therefore,
it is necessary to implement measures aimed to reduce the impact of anthropogenic
activities on the raised bog ecosystem (to improve the hydrological conditions, to
increase the area of an active raised bog at the expense of degraded bogs, etc.) and
to create the technology for restoration of the vegetation cover in exploited parts of
the peatland.

STUDY SITE

Aukstumala Raised Bogis situated in the western part of Lithuania, in the catchment
area of the Nemunas and Minija River. More than 100 years ago, C. A. Weber (1902)
described this bog as ,a right triangle with rounded corners and ragged concave sides,
of which the hypotenuse lies to the south-west towards Lake Kroky Lanka” (Figure
63). The territory lies 1.6 m above the sea level, the surface of the raised bog rises
steeply to a height of 4.5 to 5.0 m above the sea level in a belt 150-500 m (on average
300 m) wide. Morphogenetically the western part consists of glaciolimnic, lagoon and
old valley sedimentation areas whereas the eastern part has a morainic and glacio-
aqueous hollow terrain; the bog was formed by bogging of late Ice Lake during the
Holocene (Kunskas 2005).

Although mean linear peat accumulation rates have been similar to long-term
linear peat accumulation rates (0.11-0.13 cm/yr) for the past two hundred years
(Mazeika 2006), the following changes in the vegetation of Aukstumala Raised Bog
were ascertained: luxuriant underwood cover in the communities of open raised bog;
penetration of trees (Betula pubescens and the tall-stemmed Pinus sylvestris) into
Ledo-Pinetum sylvestris communities; spreading of underwood into the communities
of hollows; extinction of bog moss and formation of lichen cover in the communities
of open raised bog and next to draining ditches (Pakalnis et al. 2009).

Only in 1995, in order to protect the unique raised bog complexes and
endangered plant and animal species in the remaining part of Aukstumala Raised
Bog, was the Aukstumala Telmological Nature Reserve established. Since 2004
this territory has been part of the Natura 2000 network. Five habitats of European
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importance and 210 plant species were recorded in the territory of the Reserve in
2012. It was discovered that 23% (237 ha) of the habitats have been significantly
modified or degraded and do not meet the requirements for habitats of European
importance. These belt-shaped habitats (40-500 m wide) with dominating woody
vegetation are found in the periphery of the reserve where anthropogenic activity is
the most intensive. Such habitats as active raised bogs (7110*) - 59% (605 ha), and
degraded raised bogs still capable of natural regeneration (7120) — 16% (161 ha) take
up the majority of the territory of the Reserve. Bog woodlands (91D0*) and natural
dystrophic lakes and ponds (3160) each take up 1% (10 ha) of the territory. Some
small fragments (< 0.1 ha) of depressions on peat substrates of the Rhynchosporion
(7150) were identified in the areas affected by the fire of 2011.

MATERIAL AND METHODS

The necessity of implementation of specific measures for protection of the Reserve
from the effects of drainage is among the most important aims of restoration activities.
Other goals include measures for restoration of the vegetation cover on exploited
parts of the peatland.

To reduce the negative impact of human economic activity on the raised bog
ecosystem, several measures were taken (Figure 63).

1) Isolation from the adjacent peat mining fields:

« 1km long polythene membrane (installed in 2006, Figure 65);

+ 300 m long peat dam from highly decomposed peat

from the bottom layer of the bog (installed in 2010).

Original water level maintenance systems were set up at the border of the
Aukstumala Telmological Reserve in 2006 (Figure 63, 65) and in 2010. To estimate
the efficiency of these systems, a hydrological monitoring system was installed. This
system consists of six hydrological monitoring profiles: four profiles are 1770 m long and
are composed of nine groundwater level measurement wells each; and two profiles
are 130 m long with seven wells each. A control profile was equipped outside the
boundaries of this system alongside an effectively functioning draining ditch (depth:
3 m). Measurements of the water table have been carried out since 2007 in April-
October (monthly).

2) Construction of dams:

+ large wood-peat dams (with water excess regulation)
constructed on wide collective ditches (Figure 66A1, A2);

« small peat dams on narrow drainage ditches (Figure 66B);

« small birch panel (plywood) dams inserted across narrow
drainage ditches (Figure 66C).
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3) Experiments with restoration of the raised bog vegetation cover in an abandoned
part of the peat cutting field (by distribution of Sphagnum diasporas)

A new technology based on raised bog vegetation cover restoration experiments
was applied in 2011. For the first time in Lithuania, the diasporas of Sphagnum sp.
and other plants (Eriophorum vaginatum, Oxycoccus palustris, Andromeda polifolia,
Drosera rotundifolia) characteristic of raised bogs were distributed at the restoration
site established in the abandoned part of the mined peatland. The patches (0.4 x
0.4 m in size and 5-7 cm thick) of naturally growing vegetation cover were collected
from a donor site (a degraded raised bog) adjacent to the peat extraction field and
prepared for peat mining (Figure 67). The vegetation at the donor site is dominated
by Sphagnum fuscum, S. magelanicum and S. capillifolium that are more resistant to
moisture regime changes. The donor patches were placed into wet (in places the layer
of water was up to 9 cm thick) peat substrate at the restoration site. The replantation
was carried out in five parallel transects spaced 3 m apart. In each transect 10 raised
bog plant cover patches spaced 3 m apart were replanted. In 2012 the experiment
was extended: eight additional parallel transects were installed at the restoration
site. To assess the effectiveness of the raised bog ecosystem restoration experiment,
monitoring of the regenerating vegetation cover and hydrological groundwater level
observations will be performed.

RESULTS AND DISCUSSION

The hydrological monitoring results of six seasons (2007-2012) after the installation
of the water table maintenance equipment with a protective membrane showed that
this method is sufficiently effective, as a groundwater level 0.4 to 0.6 m higher than

Foto/Photo: Aivars Slisans

PURVU APSAIMNIEKOSANA UN MONITORINGS® MIRE MANAGEMENT AND MONITORING



in the control area has been reliably maintained in a 50 m wide zone along the edge
of the Reserve (Figure 68). Water levels in the 1st to 3rd well of the control profile
were significantly lower (p < 0.05) than those in the profiles with water insulating
measures. The average groundwater level in different wells installed at profiles with
isolating equipment varied very slightly — in a range from 33 to 48 cm (amplitude
15 cm), and the fluctuations of the control profile were significantly higher — from 18
to 91 cm (amplitude 73 cm). The obtained data confirm the hypothesis offered at the
beginning of the study that the installed polythene membrane will help to maintain
water levels favourable to paludification on the edges of the Reserve.

The hydrological monitoring studies of two seasons (2011-2012) on the
effectiveness of the peat dam showed that in both profiles (with protection measures
and without them), the average groundwater level during the entire growth season
was low, unfavourable to paludification and reached a level higher than 30 cm only
in individual cases (e.g. inclinations of microrelief). To save the remaining part of
Aukstumala Raised Bog and to create conditions favourable to peat accumulation in
the future, it is necessary to isolate the edges of the Reserve from peat mining fields
completely as well as to dam most of the drainage and collecting ditches.

Primary results of Sphagnum replanting experiment at the restoration site show that
94% of the planted Sphagnum patches recovered successfully. Sphagnum mosses take
up from 8% to 85% of the plot in each patch and have started to propagate on bare peat.
Other plant species cover up to 6% of each planted patch. A total of 26 vascular plant
species from 12 families were recorded at the site of the experiment. About 80% of the
recorded species (Phragmites australis, Molinia caerulea, Eriophorum latifolium, Juncus
conglomeratus, Lycopus europaeus, Lythrum salicaria, etc.) at the site are not typical of
raised bogs. The pH values of peat at the site of the experiment vary from 4.6 to 5.0
whereas a typical ombrotrophic bog does not exceed pH 4.8. The complete absence
of bicarbonate alkalinity below pH 5.5 is a fundamental dividing point in the habitat
limits of many peatland species (Wieder & Vitt 2006). It means that with proper
management, the site of the experiment could still be capable of developing into an
ombrotrophic bog. Water availability is a vital factor for peatland restoration because
harvested peatlands have lost their natural ability to store water and regulate water
table fluctuations (Quinty & Rochefort 2003). For this reason, additional measures
should be taken to reduce water losses and to supply water to Sphagnum and other

introduced plants.
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1. pielikums | Appendix 1

Dabas liegumu Eiropas Savieniba (ES) un Latvija aizsargajamie biotopi

Protected habitats of the European Union (EU) and Latvia in Nature Reserves

Platiba, ha | Area, ha
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Latvijas VTN
q Syl aizsargajamais IZXEAMLCES =
ES aizsargajamais bflotops Bitons purvs un mezi  Aklais Mel::rizsera N
Protected habitat of the EU Protected habitat  Aizkraukle purvs i i
i Mireand Aklais Mire 3
of Latvia Lake Mire
Forests

3160 Distrofi ezeri 4.3. Distrofi ezeri
3160 Natural dystrophic lakes  4.3. Dystrophic lakes 4 25,6 18,4
and ponds
7110* Neskarti augstie purvi
7110* Active raised bogs ) ) 4806 L2 4283
7120 Degradéti augstie purvi,
kuros iespéjama vai noris
dabiska atjaunosanas
7120 Degraded raised bogs : b 46 827 1446
still capable of natural rege-
neration
7140 Parejas purvi un slikSnas  2.7. Parejas purvi un
7140 Transition mires and slikSnas N . 87,1 172 37 686
quaking bogs 2.7. Transition mires

and quaking bogs
7150 leplakas purvos
7150 Depressions on peat - 18 0,46
substrates of the Rhynchosporion
7160 Mineralvielam bagati 2.6. Mineralvielam
avoti un avoksnaji bagati avoti un avo-
7160 Fennoscandian mineral  tu purvi 0,026
rich springs and spring fens 2.6. Mineral rich ’

springs and spring

fens
9010* Veci vai dabiski
boreali mezi - 12,4 102 51 67
9010* Western taiga
9020* Veci jaukti platlapju mezi 1.6. Jaukti platlapju
9020* Fennoscandian mezi
hemiboreal natural old 1.6. Mixed broad- 135,6 4,3 0,3
broad-leaved deciduous leaved forests
forests
9080* Staignaju mezi 1.15. Melnalksnu
9080* Fennoscandian staignaji
deciduous swamp forests 1.15. Black alder 49,9 84,3 4,8

swamp

forests

& -

91D0* Purvaini mezi 8888 313 339,9

91D0* Bog woodland




2. pielikums | Appendix 2

Aizsargajamas kukainu sugas augsta purva biotopos un purva periférija 2010. gada

Protected insect species in raised bog habitats and mire periphery in 2010

Purvs | Mire

Suga Melna
Species Aizkraukles Aklais Rozu €ina ezera
Melnais Lake

Sugas purva biotopos | Species in mire habitats

Raibgalvas purvuspare

. L + + + +
Dark whiteface Leucorrhinia albifrons *

Spilgta purvuspare
Yellow-spotted whiteface Leucorrhinia pectoralis **

Vitolu slaidkoksngrauzis

Long-horned beetle Necydalis major ***

Parka vingliemezis
Roman snail Helix pomatia *

Marmora rozvabole

Scarabaeid beetle Liocola marmorata ***

Mannerheima issparnis
Rove beetle Oxyporus mannerheimii **

Osu plavraibenis
Scarce fritillary Euphydryas maturna **

Meza siksamtenis
Scarce heath Coenonympha hero *

Garsas samtenis
Woodland brown Lopinga achine *

Zirgskabenu zilenttis
Large copper Lycaena dispar *

Spoza skudra

Ant Lasius fuliginosus ***

* ES Biotopu direktivas suga | EU Habitat directive species,
** ES Biotopu direktivas un mikroliegumu suga | EU Habitat directive species and microreserve species in Latvia,
*** | atvija aizsargajama suga | Species protected in Latvia
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3. pielikums | Appendix 3

Aizkraukles purva mezos konstatétas sauszemes gliemezu sugas

Mollusc species recorded in the forests growing on mineral soil islands of Aizkraukle Mire
and in its surroundings

Sastopamiba

Sugas dabas
Nr. Karta Dzimta zinatniskais LSG 1AS MIK ES DMB lieguma
No Order Family nosaukums Occurrence
Species name in Nature
Reserve
1 Mesogastropoda  Aciculidae Platyla polita 4
) Basommatophora  Ellobiidae Carychium 3
minimum
3 Carychium 3
tridentatum
4 Stylommatophora Succineidae Succinea oblonga
Succinea putris
Cochlicopidae  Cochlicopa
6 . 4
lubrica
7 Cochlicopa 1
lubricella
8 Valloniidae Vallonia costata 1
9 Acanthinula 3
aculeata
Vertiginidae Columella
10 3
edentula
11 Columella aspera
12 Vertigo pusilla 3
13 vertigo 1
antivertigo
14 Vertigo substriata 3
15 Vertigo I 1
moulinsiana
16 Vertigo alpestris 1
Clausiliidae Cochlodina
17 . 3
laminata
18 Cochlodina 3 1 i 1
orthostoma
19 Ruthenica 3 1 i 3
filograna
2 Macrggastra IS )
ventricosa
21 M acrogastra IS 3
plicatula
Clausilia
22 bidentata 3 ! 1S !
23 Clausilia dubia 3 1 IS 2
24 Clausilia cruciata 3 1 + IS 1
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Bulgarica cana

Discidae Discus ruderatus

Euconulidae Euconulus fulvus

Oxychilidae Aegopinella pura

Nesovitrea

hammonis
Vitrinidae Vitrina pellucida
Arionidae Arion subfuscus

Hygromiidae  Perforatella

bidentata
Helicidae Cepaea hortensis

Sphaeriidae Sphaerium
corneum

Apziméjumi | Legend
LSG - Latvijas Sarkana gramata | Red Data Book of Latvia (1.-4. kategorija | category 1-4)

TAS - Tpasi aizsargajama suga saskana ar MK noteikumiem Nr. 396 (14.11.2000.) | Especially protected species — Regulations of the
Cabinet of Ministers No. 396 (14.11.2000) (1. vai 2. pielikums | Annex 1 or 2)

MIK - Ipasi aizsargajama suga, kurai veidojams mikroliegums saskana ar MK noteikumiem Nr. 45 (30.01.2001.) | Especially
protected species — Regulations of the Cabinet of Ministers No. 45 (30.01.2001)

ES - Eiropas Padomes direktivas Sugu un biotopu direktiva no 1992. g. 21. maija | Species and Habitat Directive of the European
Council 92/43/EEC (21.05.1992) (direktivas pielikuma Nr. vai Putnu direktivas 1. pielikuma putnu suga | number of Annex or Birds
Directive Annex | bird species)

DMB - Dabiskie meza biotopi | Woodland key habitats (Susko 1997, Ek et al. 1998) (IS - indikatorsuga | indicatorspecies; BSS —
biotopu special suga | habitat specialist)

Sastopamiba dabas lieguma | Occurrence in Nature Reserve (1 - nedaudz, reti | rarely; 2 — vietam, nereti | seldom; 3 - diezgan bieZi
| occasionally; 4 - biezi | often; 5 — loti biei | very often)
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4. pielikums | Appendix 4

Purvu aizsardzibai veidoto dabas liegumu ziditajdzivnieku fauna

Mammal fauna in Nature Reserves established for mire protection

=
>5 3 w 9
£ = 2 .=
S 9 o £
g = 2 = g_E
. - . . S v v v v = v c
Sugas zinatniskais 2 g£ £ 282 D-E e 292 8=
£ 5 32 55 e S 52 A
Nr. No nosaukums s s ks E& s o2 o= §§ 2% 3= =3
Scientific species 2 §8 st 25 9 IR 2= ES
=2 23 §8 &% g8 288 38 g=u
name I << O S £S5 = LR
[ s s g9
= = 9 9
23 -
<

Erinaceus concolor

2 Talpa europaea X (x) X (x) X X
3 Sorex areanus* X (x) X X (x) (x) X (x)
4 Sorex minutus* X (x) X X (x) (x) (x) (x)
5  Neomys fodiens* 4 X (x) v X v (x) X (x)
6  Myotis daubentoni 1 \Y, v v v X (x) v X
7  Myotis dasycneme 2 1 I, 1V v v
8 Nyctalus noctula 1 \% v v v v v v v
9  Pipistrellus nathusii 1 v v X v v v X X
10  Pipistrellus pipistrellus 3 1 v v v v v
11 Eptesicus nilssoni 1 \Y, (x) X X X X X X X
12 Plecotus auritus 1 \Y v v v v v (x) X
13 Lepus europaeaus* x) ® (x) v )
14 Lepus timidus™ 2 \Y (x) (x) (x) (x) (x) (x) (x)
15 Sciurus vulgaris (x) (x) (x) X X X (x) (x)
16  Castor fiber* X X X X X X X X
- Muscardir?us ; 1 IV « « v
avellanarius
18  Apodemus agrarius* X (x) (x) (x) X (x) (x) x)
19  Apodemus flavicollis X (x) (x) X X X X (x)
20  Apodemus uralensis v v
21 Myodes glareolus* X (x) X X X X X (x)
22 Microtus agrestis* v v v v v v v v
23 Microtus arvalis* X v X X v (x) X v
24 Avvicola terrestris* (x) (x) v v (x) (x) X (x)
25  Ondatra zibethica (x)
26 Micromys minutus X (x) v v v (x) (x) v
27  Mus musculus (x)
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Rattus HOVVEgICLlS

29  Rattus rattus v v v v

30  Sicista betulina* 3 1 1\ v v v v v v \ v

31 Ursus arctos™ 3 1 I, IV X

32 Canis lupus* 2 ”’\I/V’ X X X (x) X X X (x)
33 Vulpes vulpes X X (x) (x) X X (x) (x)
34 gl%;cct;:;btl)ti?es* X *) 6 X X x  x)
35  Mustela erminea (x) (x) (x) (x) (x) (x) (x) (x)
36  Mustela nivalis (x) (x) (x) (x) (x) (x) (x) (x)
37  Mustela vison (x) X (x) (x) (x) (x) (x) X

38  Mustela putorius 2 \Y v v (x) v v v (x) v

39  Martes foina 4 v

40  Martes martes 2 \ X (x) (x) (x) (x) (x) (x) (x)
41 Meles meles X X (x) X (x) (x)
42 Lutra lutra 4 1 I, 1V X v X v (x) X

43 Felis lynx 2 I, 1V X X (x) (x) v X X X

44 Sus scrofa X X X X X X X X

45 Cervus elaphus X X X X X X X (x)
46  Alces alces* X X X X X X X X

47  Capreolus capreolus* X X X X X X X X

Apziméjumi | Legend

LSG - Latvijas Sarkana gramata | Red Data Book of Latvia (1.-4. kategorija | category 1-4)

TAS - Tpasi aizsargajama suga saskana ar MK noteikumiem Nr. 396 (14.11.2000.) | Especially protected species — Regulations of the
Cabinet of Ministers No. 396 (14.11.2000) (1. vai 2. pielikums | Annex 1 or 2)

ES - Eiropas Padomes direktivas Sugu un biotopu direktiva no 1992. g. 21. maija | Species and Habitat Directive of the European
Council 92/43/EEC (21.05.1992) (direktivas pielikuma Nr. vai Putnu direktivas 1. pielikuma putnu suga | number of Annex or Birds
Directive Annex | bird species)

* — suga salidzino$i regulari sastopama purvu biotopos | abundant species in mire habitats

x — suga konstatéta | species was found

(x) - suga ticami sastopama (Latvija parasta sugas, kas vienmér sastopama piemérotos biotopos) | species most likely can be
found (common species in proper habitats in Latvia)

v — iespéjami sastopama suga (Latvija mazpétita suga, kas, iespéjams, ir saméra plasi izplatita, vai ari Latvija parasta suga, kurai
DL teritorija nav tas pamatbiotops) | high possibility to found species (less studied species with probably wide distribution or
common species in Latvia but having not proper habitats in studied Nature Reserves)
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5. pielikums | Appendix 5

Cetros LIFE projekta , Augstie purvi” ieklautajos dabas liegumos konstatéto ipasi aizsargajamo
putnu sugu un populaciju lieluma vértéjumi

List of specially protected bird species and their population size estimates in
the four LIFE project Nature Reserves

Nr.| No
Latviskais sugas nosaukums
Latvian species name
Angliskais sugas nosaukums
English species name
Zinatniskais sugas nosaukums
Scientific species name
Melna ezera purvs
Melnais Lake Mire
Rozu purvs
Rozu Mire
Aklais purvs
Aklais Mire
Aizkraukles purvs un mezi
Aizkraukle Mire and Forests
Kopa (tikai pari vai 33')
Total (only p.or 33)

1. Megirbe  Hazel Grouse 5On9sd 1= fen s D=L M)
bonasia pari | p. pari | p. pari | p. pari | p.
2. Rubenis  Black Grouse 7;2?:’.1; 0-588 47338 5-15338 1-104838 10-32 33
] Western Tetrao 0-1 0-1
SR hE Capercaillie  urogallus ip. | ind. 0-288 5-15 44 ip. | ind. 5-17 3
4 Ziemelu  Whooper Cygnus 0-2 0-4
" gulbis Swan cygnus ip. | ind. ip. | ind.
5 Maza Smew Mergellus 0-1
" gaura albellus ip. | ind.
6. Wil 42 Arctic Loon G =
gargale arctica ip. | ind.
Melnais Ciconia 0-1 0-1 0-1 0-3
% starkis lpd i nigra paris|p.  paris|p. paris | p. pari | p.
8. (leelals. Great Bittern  2otaurus = o=
umpis stellaris paris | p. paris | p.
R oTR Pandion 0-1 1-3 1-3 1-2 3-8
o |Apale | Cspey haliaetus ip.|ind.  pari|p. pari | p. pari | p. pari | p.
e European Pernis 1-3 1-3 2-6
10. Kikis Honey : - . S . =
O Buzzard apivorus pari | p. pari | p. pari | p.
11. Melnaklija Black Kite sy Ol
migrans ip. | ind.
. | Tms White-tailed  Haliaeetus 0-1 0-1 0-1
’ 815 Eagle albicilla paris | p. ip. | ind. paris | p.
q .. Marsh Circus 0-1 0-1 0-2 0-4
13. Niedru lija Harri . . - . .
arrier aeruginosus  paris | p.  paris | p. pari | p. pari | p.
. Lesser .
14, ,évr\;?: ® Spliise ggzgjfina pé?;} p. pe'?ri_|2p pe'?ri_|3p
Eagle ) ) :
Mazais . Porzana 0-1
L ormanitis Lidletiele parva ip. | ind.
16. Ormanitis Spotted Porzana 01
Crake porzana ip. | ind.
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Dzeltenais Golden Pluvialis 2 piri | 11-16
tartins Plover apricaria parl | p. part{p- parl | p. pari | p.

Philomachus 10 15

20. Gugatnis  Ruff

pugnax | ind.
Strix 6-10
22. Uralpice Ural Owl B 3-5 pari | p. pari | p. pari | p.

Biksainais Boreal Owl Aegolius
apogs funereus parl | p- parl | p.
Vidéjais SNp\algtT:d Dendrocopos 5-10 5-10
dzenis T — medius pari | p. pari | p.
Eurasian
28. E:ﬁ:;ksw U0 :f.;,s:c’fslus aris | ari | ari | 261r|1|2
Woodpecker % P p. P P- P P- pari | p.

Peléka Grey-faced
dzilna Woodpecker parl | p. parl | p.

3. Silacirulis Woodlark ~ Lu/4/a
arborea Parl | p- Parl | p. parl | p. pan | p.

Picus canus

Total number of species
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