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MAKROZOOBENTOSS

- Bezmugurkaulnieki, kuri dzivo Gdenstilpes
gultné un virs tas (uz siekstam, akmeniem,
Gdensaugiem) un kuru garums > 1mm
(saskatami ar neapbrunotu aci)
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UPES

0 Organismus ietekmé straume
* Drifts, kompensacijas lidojums

0 “"Plastosa vilna efekts” (upe attistas laika un
telpa), virszemes notece no sateces baseina
(>50%)

0 Produkcija (biomasas pieaugums laika vieniba)
tekosas ddenstilpés ir gandriz divas reizes
lielaka neka stavosds ddenstilpés



UPES

o Drifts ir ar straumi nestu, tekosos Gidenos suspendétu
dzivu un beigtu, organisku un neorganisku dalinu kopums
(Cimdins 2001)

O Organismu driftu atseviski iedala:
= ilgstoSaja (konstantaja) drifta
= katastrofalaja drifta
= uzvedibas (biheiviordlaja) drifta
(Wetzel 2001; Waters 1972)

O [1);3‘5( blivums = (N)*(100)/(+)(W)(H)(V)(3600s/h) (Smock




DRIFTA INTENSITATE

Gammarus drift intensity
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Flgure 7.7 Gammarus exhibited a pronoun-
ced night drift pattern already prior to the
Introduction of trout [B].

(Sand-Jensen et al. 2006)
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ViendieniSu Ephemeroptera drifts Korgé
(Skuja et al. 2009)



http://tillingbourneriverfly.org.uk/tillingbourneriverfly/olives.htm

o0 Péc izskidusa O, prasibam iddent (ko
galvenokart nosaka straumes atrums),
makrozoobentosa organismus iedala:

=_Reofili (apdzivo strauji tekosSus
ddenus)

= Limnofili jeb stagnifili (mt stdvosos
ddenos)




UDENSTILPES

2 Brooks/Cole - Thomson Learning
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UDENSTILPES

0 Piekrastes zona (litorales zona)

Augsta daudzveidiba, blivums un produktivitate;
Sugdm nhepiecieSama augsta Gdent izskidusa O,
koncentracija

Substrata fizikdlo un kimisko faktoru mozaikveida
struktira spéecigi ietekmé makrozoobentosa sugu

sabiedribu struktiru




UDENSTILPES

0 Dzilddens zona (profundadles zona)
Sugu sabiedribu struktira vienkdarsa, g.k. dominé cetras grupas:
- Mazsartarpi Oligochaeta
- Vézveidigie
- Kukainu kapuri (trisulodu Chironomidae, stiklodu Chaoborus
sp. kapuri)
- Gliemenes (Sphaeridae, Unionidae)




Paraugu ievaksanas ierices

. 0 Petersena tipa
Surbera tipa paraugu  Ekmapa tipa  gruntssméléjs
nemsanas lerice gruntssméléjs

Skrapis




Makrozoobentosa organismiem
raksturiga specializacija substratiem

0 LITOFILI organismi - sastopami uz akmenainiem
substratiem

0 PSAMMOFILT ir smilSu biotopu specialisti
0 KSILOFILT - mit uz koksnes substrata

O FITOFILI - mit uz ddensaugiem

O PELOFILTI - mit ddnads

0 AGRILOFILI - mit malu substratos

*Infauna - apdzivo grunts virséjos slanus
*Epifauna - piestiprindas pie substratiem




Mikrobiotopu mozaikveida struktira

Akmeni 55% CPOM 15%
Grants < 5% Koksne 5%
Smilts 25%
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MAKROZOOBENTOSA ORGANISMU
IZPLATIBA MIKROBIOTOPOS

Ipatnu Senona
Mikrobiotops |  blivums Sugu skaits | daudzveidibas
(ind./m?) indekss
Smilts 920 61 1.96
Grants 1300 82 2.31
Olj 2130 76 2.02
Detrits 66 1.73

(péc Allan 1995)
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Galvenie makrozoobentosa
organismu funkcionalie tipi

O Saprofitofﬁg_i (Shredders)

o Fitofagi

O Grauzéji (Shredders, gougers)

O VﬁCéji-fil'l'r‘éTaj_i (Filterers - collectors)
O Skr'C-lpé'l'C-lj_i (Scrapers)

o Didre Ji (Piercers)

O Plese Ji (Predators)

O ViSédC-lj_i (Omnivorous)




Bentiska konsumentu kéde

o Producenti - bentiskds alges un augstakie
augi; organiskas atliekas sedimentos

Bakterijas

I konsumenti - herbivorie bentosa organismi

IT konsumenti - plésigie (karnivorie) bentosa
organismi

ITI konsumenti - plésigas bentiskas zivis




Barosanas

0 Vairums makrozoobentosa organismu dzives cikla
partiek no dazadiem baribas avotiem

0 Pirmajas attistibas stadijas g.k. partiek no
detrita, augu izcelsmes materiala, bet pedéjas att.
stadijas - var bat pléesigi

0 Dazadu funkcionadlo grupu parstavji var baroties ar
vienu un to pasu baribas resursu (piem., FPOM),
tacu galvend atskiriba ir baribas iegiiSanas veids




Bentiska konsumentu kéde
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Apzime jumi

0 CPOM (Coarse Particulate Organic matter) -
"Rupjas sadaltjusas organiskds dalinas”

1

0 FPOM (Fine particulate organic matter) - "Smalkas
sadalTjusas organiskas dalinas”
= UPOM (Ultra fine particulate organic matter)

|

0 DOM (Dissolved Organic matter) - "Izskidusas
organiskas dalinas”




Saprofitofagu (shredders) : CPOM :
senu-bakteriju sistema

TERRESTRIAL




Vaceju (collectors) : FPOM-UPOM :
bakteriju sistema
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Skrapétaju (scrapers)-perifitona un
direju (piercers)-makrofttu sistémas
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Lokomocijas (parvietosanads) tipi

O Clinger - able to remain stationery on bottom substrates in
flowing waters

O Climber - feed in submerged aquatic vegetation (SAV) by
climbing

o Sprawler - can be found on both the surface of SAV and
substrates

0 Burrower - feed on fine organic matter while buried in
sediments of lakes and streams

O Swimmer - can control the direction and velocity of their
movements

O Diver - able to swim from the surface to the bottom of the
water column http://www.epa.gov/bioiweb1/html/invertclass.html




"Species traits”

Raksturo funkciondlo makrozoobentosa sastavu un tam,
salidzinot ar tradicionadlajiem indeksiem, ir lielaks
potencidls paredzét sugu un sugu sabiedribu izmainas
vides gradientu ietekme

PIEMERTI:

- Saprofitofagi un skrapétdji raksturigaki tirakiem
ddeniem

- Filtrétaji - vacéji un filtretdji - ir generalisti,
tolerantaki pret piesarnojumu

- Palielinoties piesarpojumam (slodzei), samazindas to
kukainu taksonu un Tpatnu skaits, kuriem nepieciesams
piestiprindties, piem., pie augiem (clingers)

Barbour et al. 1997




Galvenas
taksonomiskas
grupas




Galveno makrozoobentosa grupu

raksturojums

diaksonomiska

grupa

Raksiurigakais
effefe) o)

Barosanas
veids

visparigs

Piemers

Turbellaria Visos sastopamas | Plésigas Planaria torva
(planarijas)
Nematoda Visos sastopamas | Plésigas, Dolichodorus sp.
nematodes augedadjas un

paraziti
Oligochaeta Visos sastopamas | Barojas ar Tubifex sp.
(mazsartarpi) sedimentiem
Hirudinea Visos sastopamas | Plésigas, Haemopis sp.
(déles) barojas art ar

detritu

Horne & Goldman 1994



ljaksonomis= Raksiurigakais Barosanas Piemers

Ka grupd biO'l'OpS veids

Gastropoda Visos sastopamas | Fitofagi Lymnae stagnalis
(gliemezi) (grazers)

Bivalvia Visos sastopamas | Filtretajas Anodonta anatina
(gliemenes)

Crustacea, Visos sastopamas | Barojas ar Gammarus pulex,
Malacostraca detritu Astacus sp.
(vezveidigie, saprofitofaai

augstakie vezi) (saprofitofagi)

Plecoptera Ar O, bagatos Galvenokart Nemoura sp.,
(strautenes) ddenos viseddjas Isoperia sp.

Horne & Goldman 1994




ljaksonomis Raksiurigakais Barosanas Piemers

Ka'grupa biotops veids

Ephemeroptera Visos sastopamas | Galvenokart Baetis sp.,

(Viendienﬁ'es) Skr‘dpéTc'ljaS, Ep/?eme/”e//a
fitofagi sp.

Odonata Stavosi adepi un | Plésigas Libellula sp.

(spares) upes

Hemiptera Visos sastopamas | Plésigas, Notonecta sp.,

(blaktis) augedadjas Gerris sp.

Megaloptera Visos sastopamas | Plésigas Sialis sp.

(ddnenes)

Horne & Goldman 1994




Trichoptera | Visos sastopamas Saprofitofagi, |Limnephilus sp.,
(makstenes) skrapetdjas, Hydropsyche
filtretajas SP-
Coleoptera Galvenokart stavosi Plesigas Dytiscus sp.
(vaboles) tdeni
Diptera -Stavosi adeni Filtretaji Culex sp.
(divsparni) -Ezeri Plesé;i Chaoborus sp.
-Atri tekodi ideni Filtretaji Simulium sp.
-Visparigi Filtretaji,
skrapetaji, Chironomus sp.
pleséji

Horne & Goldman 1994




0 Viendienttes (Ephemeroptera)

= G.k. sastopamas tekosos idenos; barojas
ar detrttu un apauguma algem uz
akmeniem, ddensaugiem;

o0 Strautenes (Plecoptera)

= Kapuri apdzivo g.k. tekosus, tirus un ar
O, bagatus ddenus; partiek no detrita,
algem lielo sugu kapuri - plésigi;




CAENIDAE

EPHEMEROPTERA

EPHE-
MERIDAE

POTAMANTHIDAE

e
LEPTO- "R/
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PLECOPTERA

TAENIO-
PTERYGIDAE

NEMOURIDAE

PERLODIDAE

LEUCTRIDAE




o Danenes (Megaloptera)

= Kapuri pirmajas att. stadijas planktoniski, velak
ierokas dinds: g.k. sastopami stavosos Gdenos,
lenakos tekosu Gdenu posmos, kur dinaina
grunts; plésigi:

0 Makstenes (Trichoptera)
= Kapuri mit visdazadakajds ddenstilpés un tecés;
plass baribas spektrs: detrits, alges, makrofiti,
siki organismi; augsta sugu daudzveidiba;

Zivju baribas baze;







BRACHYCENTRIDAE

TRICHO-
PTERA

MOLANNIDAE

HYDROPTILIDAE

BERAEIDAE

TRICHOPTERA

PHRYGANEIDAE

GOERIDAE

GLOSSOSOMATIDAE




HYDROPSYCHIDAE

Brivdzivojo

Sie

POLYCENTROPODIDAE

TRICHO-
PTERA

RHYACOPHILIDAE

makstenu
kapuri



o0 Sparu (Odonata) kapuri

= Plesigas (zoofagas) - partiek no
citu kukainu kapuriem, sikiem
vézveidigajiem, posmtariem
un zivju mazuliem




ODONATA

CALOPTERYGIDAE

Sparu

kapuri

LESTIDAE

COENAGRIIDAE

AESHNIDAE




0 Vaboles (Coleoptera)
= Biezi plésigas - airvabolu Dytiscidae kapuri;

= fitofdgas - lapgrauzi Chrysomelidae, Donacia sp.
kapuri barojas ar makrofitu sakném, stubldajiem,
biezi vien monofagi;

= Strautnagaini Elmidae mit straujtecés (piestiprinds
pie akmeniem un Gdenssdnam) - barojas ar
mikroorganismiem un uz substrdta esosa detrtta;

= Virpulotdjvaboles Gyrinidae - apdzivo stdvosus,
leni tekosus Gdenus; kapuri - viséddji; pieaugusas
vaboles - plésigas, barojas ar Gdenskukainiem uz
ddens virsmas;




= Airvaboles

= Lapgrauzi

= Strautnagaini

= Virpulotajvaboles




COLEOPTERA

GYRINIDAE

Peldvaboles

Airvaboles

Lapgrauzi

HALIPLIDAE

ELMIDAE

5trautnaga

Udensmili

DYTISCIDAE f

CHRYSOMELIDAE

SCIRTIDAE

4



Blaktis (Heteroptera)

Mugurpeldes Notonectidae sastopamas gan léni, gan atri
tekosos ddenos; barojas, izsilicot sitkus Gdens dzivniekus,
zivju mazulus:;

Skorpionblaktis Nepidae mit g.k. Stavosos Gidenos, partiek
no dzivnieku izcelsmes baribas;

Udensméritdji Gerridae sastopami uz Gdenu virsmas:
barojas izsiicot kukainus un to kdapurus




Mugurpeldes

Sigara sp.
Airblaktis (Cikadblaktis)

Skorpionblaktis

Nepa cinerea

Udensméritdji

Gerridae




HETEROPTERA

GERRIDAE

Blaktis

NEPIDAE

NOTO-
NECTIDAE

APHELOCHEIRIDAE

e

D)

CORIXIDAE




I Divsparnu (Diptera) kapuri

Sugam daudzveidigaka ddens kukainpu karta

Udensodu dz.

Stiklodi Dzeléjodi

Trauslkajodu dz.

Miéelu dZ. ’ll—-'r’ | 4,{"--;-

Garkajodu dz.




0 Trisulodu dz. - Chironomidae

o Knislu (Simuliidae)
kapuri LW LIS

0 Dunduru kapuri




DIPTERA

Divsparnu

SIMULIIDAE

kapuri

SYRPHIDAE

TIPULIDAE




0 Trisulodu kapuri (Chironomidae)
= kadpuri mit saldidenos un augsne:
ddenstilpés sastopami dazada dziluma,
dazada gruntt, ka arT uz akmeniem;

= kdpuri barojas ar dinam, algém,
bakterijam, mikroskopiskam sénéem,
plésigie - ar dazu sugu kapuriem;

= Liela loma ddens pasattirisSanads

= procesd (sekmé organisko vielu
mineralizdciju);

= Zivju baribas baze;




O Knislu kapuri (Similiidae)
= Apdzivo strauji tekosus Gdenus

= Barojas, filtréjot smalkas organiskas dalinas |
(liela loma ddens pasattiriSands procesa) |

0 Dunduru kdpuri (Tabanidae)
= Piekrastes dala sastopami

= Plesigi vai art barojas ar detritu un augu
atliekam




Vézveidigie (Crustacea)

- Asellidae (Asellus aguaticus, Gammarus
sp.): partiek no trddoSiem augiem un
detrita

Asellus aquaticus  Gammarus sp.



as Ve

Desmitkadjvezi

Latvijas saldddenos >5 sugas:
Vietéjas: 1. Platspilu veézis jeb upes vezis Astacus astacus
2. Saurspilu vézis Astacus leptodactylus

Invazivas:

3. Signalvezis jeb Amerikas veézis Pacifastacus leniusculus
4. Kinas krabis - Eriocheir sinensis

5. Dzelonvaiqu veézis Orconectes limosus

(Astacus lsptadactyluz)




CRUSTACEA, ARACHNIDA

HYDRACARINA

ASELLIDAE

Vézveidigie,
zirneklveidigie




o Sikli (Porifera)

= Partiek no sikiem organismiem un detrita, ko
straume caur izvadporam ienes kermena kanalu
dobuma sistéma

= Liela loma ddens pasattirisands procesa

Ephydatia
fluviatilis

Spongilla
lacustris




0 Mazsartarpi (Oligochaeta)

= Barojas ar trddosiem augiem un
organiskajam dinam;

= Liela loma organiska materiala dekompozicija un
Gdens pasattirisands procesa:

= Var apdzivot vidi ar zemu ddent izSkidusa O,
koncentraciju:

= Zivju baribas baze

Tubifex sp.




Zivju dele

0 Déles (Hirudinea)
- Plesigas, parazitiskas
- M1t gan stavosos, gan tekosos idenos

Plakandéles Medlcmlska dele

0 Planarijas (Tricladida)
= Plesigas
= Mit Gdenstilpju (tecu) piekrastés
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O Gliemenes (Bivalvia)

= M1t tekosos ddenos, stavosu ddenu piekrasté
(vilposands zona)

- Barojas, filtréjot smalkas organisko vielu
dalinas:

- Liela loma ddens pasattirisanas procesos;

O Gliemezi (Gastropoda)
= Fitofagi
= M7t gan strauji tekosos, gan stavoSos Gdenos:




Gliemenes

(Bivalvia)

Bieza perlamutrene

Ziemelu

upesperiene

Pisidium sp.

Anodonta
cygnaea
Diza bezzobe

Dreissena
polymorpha
Mainiga
sedgliemene



Gliemezi
(Gastropoda)

micisgliemezis

Ezera Liela
lielvacingliemezis Gdensspolite

Lielais dikgliemezis
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Udenstilpes
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Esrom ezera (Danija) makrozoobentosa
barogands tipi PIEKRASTE (LITORALE)

(Jénasson 2004)
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Makrozoobentosa barosands tipi
PROFUNDALE

(Jénasson 2004)

P *| O (Oligochaeta)
. 1| spéj apdzivot sedimentus
.=~ >10cm dziluma

DETRITOFAGI

o Trisulodu kapuri

(Chironomidae)

Apdzivo sedimentu
virséjo slani
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IVeic mehadnisku sedimentu sajauksanos (bioturbation)



Jonasson 2004

(a)

_Barojas filtréjot

Trisulodu kapuri

Pundurgliemene Chironomus anthracinus
Pisidium casertanum




Sezondlds izmainas un augsanu ietekméjosie faktori
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Zoobentosa organismu barosanas tipi atkariba
no ezera dziluma (Lake Esrom, Denmark)

(Horne & Goldman, 1994)
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Zoobentosa organismu barosands tipi atkariba

no ezera dziluma (Lake Esrom, Denmark)
(Horne & Goldman, 1994)
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Makrozoobentosa organismi
- vides kvalitates
bioindikatori




Biologisko analizu prieksrocibas

O dzivie organismi ir loti jutigi pret vides izmainam,
seviski pret piesarnojumu, un pat péc tam, kad
ddens aizpladis un piesdrnojumu nevar konstatet
ar kimiskajam metodém, dzivie organismi rada ST
piesarnojuma paliekoso efektu upé;

O organismi dzives laika paklauti atskirigdm ddens
kvalitates ietekmém un tapéc rada kopéjo
ietekmju paliekoso efektu;

o tds rdda ilgstosu caurméra ekologisko situaciju
analizes bridr;




Ekologiskds analizes

O uz indikatororganismu sugu sastava analizes
balstTtas metodes (saprobitates indeksi)

O uz sugu daudzveidibas analizi dazados
Gdensbaseina punktos balstttas metodes (sugu
daudzveidibas indeksi)

O integrétds metodes (biotiskie indeksi un
salidzinosie indeksi), apvienojot abas iepriekséjas
metodes




Metodes tips

Piemérs

Organismu skaita (Richness)
noteikSana

Kopéjais taksonu skaits
Kopéjais EPT taksonu skaits

Sastdva noteiksana

Taksonu-dominance (%)

Daudzveidibas noteiksana

Senona - Vinera indekss
Senona daudzveidibas indekss

Lidzibas / taksonu trikuma
noteiksana

Sérensena sugu lidzibas indekss

Tolerances / intolerances noteiksana

Saprobitates indekss, BMWP , ASPT
(Average Score Per Taxa)

Funkcionalo grupu / trofijas
noteiksana

% skrapétdji
RETI (Rithron Feeding Type Index)

Biotopa / pdrvietosands tipa
noteiksana

% kapéji
(semi)sédoso taksonu skaits

Straumes atruma preference

7% limnofili, % reofili

Dzives cikla raksturosana

% bivoltinas, 7% univoltinas

Individuala stavokla raksturosana

Kaitigo savienojumu saturs
7% Slimie individi




Citas Eiropas valstis biezak
lietotie indeksi (piem., Igaunija)

0 Kopéjais taksonu skaits

o EPT (Ephemeroptera, Plecoptera, Trichoptera)
taksonu skaits / Tpatpu skaits

0 Senona daudzveidibas indekss
O Britu Average Score per Taxa (ASPT)

0 Dangu upju faunas indekss (Danish Stream Fauna
Index (DSFT))




Makrozoobentosa raksturlielumi un to prognozéeta
"atbildes reakcija”, pieaugot organiskajam piesarnojumam
(Dahl et al. 2004)

Makrozoobentosa Pieaugot [ Makrozoobentosa Pieaugot  |——
raksturlielumi / indeksi org. pies. taks. sastavs org. pies.
Daudzveidibas raksturlielumi Taksoni
— i 0,
lpatnu blivums (ind. m—2) 0 Gliemenes (%) T
Kopé&jais Tpatnu skaits T vaboles (%) v

opejais 1patt _ Vazveidigie (%) 0
Kop&jais taksonu skaits ! Divsparmu kapuri (%) 2
EPT Tpatnu skaits \ Viendienidu kapuri (%) | 4
EPT taksonu skaits l Gliemezi (%) 0
Shannon-Wiener Diversity Index | 4 Blaktis (%) \
Simpson Dominance Index \) Déles (%) T

o
Evenness ! Ta_urlrgu kapuri (%) \) 3
: : Dinenes (%) Dazadi

Tolerances raksturlielumi Nematodes (%) 0
DSFI (Danish Stream Fauna Index — Danu d Sparu kapuri (%) J
upju faunas indekss) J Strautenu kapuri (%) J
ASPT (Average Score Per Taxon) ! Makstenu kapuri (%) !
BMWP (Biological Monitoring ! Planarijas (%) T
Working Party) EPT taksoni (%) l

PT: E — Ephemeroptera — viendienites; P — Plecoptera — strautenes; T — Trichoptera - makstenes



Indikatororganismi

o0 Indikatororganismi ir organismi ar sauru
ekologisko valenci, to attistibai nepieciesami
stingri noteikti vides apstakli (Cimdins
1995).




STRAUTENES

VIENDIENITES

MAKSTENES

Gammarus sp.

Asellus agquaticus

Chironomidae

Tubificidae
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Biologisko novértésanas sistému hronologiska aﬁTstha
un “geografiska izplatiba” atseviskas Eiropas valstis

(Knoben et al.)
CZECHOSL. GERMANY NETHERLANDS BELGIUM FRANCE UNITED KINGDOM

Indice Biotique Global
1985
Belgian Biotic Index
De Pauw & Vanhoren, 1983
Indice Biologique de
Quality Generale

1980 1982
K-Value Modified BMWP
Gardeniers & Tolkamp, 1978 1979
SAPROBIEN SYSTEM & BMWP SCORE
Sladecek, 1973 WA 1978

Moller Pilot, 1976
1970 BIOTIC SCORE

Chandler, 1970

Indice Biotique
Vermeaux & Tuffery, 1967

SPECIE DEFICIT
Kothe, 1962 TRENT BIOTIC INDEX
Woodiwiss, 1964
1 960 Zellinks & Marvann, 1961
B.EO.L.

SAPROBITY INDEX

Pantle & Buck, 1953 Knopp, 1954
DEGREE OF POLLUTION
1950 Liebmann, 1951

SAPROBIEN SYSTEM
Kolkwitz & Marsson, 1902/8/9

1900




Saprobitates indekss (SI)

0S=YSixh/Xh,

kur:
S - petama posma saprobitate,
Si - sugas saprobitates indekss,
h - sugas sastopamibas biezums upes posma




Saprobitates indekss (SI)

Sugas sastopamiba katra saprobitates zona
tiek vertéta ar tas ekologiskas stabilitates
valenci, kuras maksimala vertiba ir 10

Indikatorsvars visaugstakais (6 = 5) ir sugam,
kas sastopamas tikai viend saprobitates

zona, viszemakais, kas sastopamas piecas
6 =1)




Saprobitates indekss (SI)

O Latvijas saldiidenu indikatorsugu katalogs
(Cimdins et al. 1995)

O Sugu sastopamibas biezums h (Latvijas
standartmetodika LVS 240: 1999):

o kur:
= 1 = 1-3 organismi,
m 2 = 4-10 organismi,
= 3 = 11-50 organismi,
= 5 = 51-150 organismi,
= 7 = 151-500 organismi un
= 9 = > 500 organismi
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2340 XI. Applied Limnology. 1. Organic Pollution
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Fig.2. A part of the scale of saprobity showing the position of 6 sessile species: H = Hydrurus foe-
tidus, L = Lemanea fluviatilis, M = Melosira varians, A = Apodya (Leptomitus) lactea, S = Sphaero-
tilus natans, V = Vorticella microstoma. Abscissa: saprobic valence in 10 points; ordinate: saprobic
index “S” in the extended scale, the original extent is shown below. Abbreviations of saprobic de-
grees like in Fig. 1.
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Fig. 1. BOD; in relation to saprobity expressed as saprobic index “S”. According to
SLipeCexk & Tucexk (1975, modified). Break on the line means the change of aerobic

into anaerobic conditions.




Sericostomatidae vs. BODS5
= Biologiskais skabekla patérins
(BSPs)

Sericostomatidae vs BODS Sericostomatidae vs BODS
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Limnephilidae vs. BOD5 S
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www.commanster.eu/.../
Limnephilus.rhombicus.ht
ml

Limnephilidae vs BODS5 Limnephilidae vs BEODS5

»

2 3 4

BODS (mg/l) BODS5 (ma/l)

Nordic /Baltic reference streams. Silkeborg 30.-31. May 2007

=]
5
3
1
2
]
2
T
E
2
]
0
2
]
i
8
4
S
i
g
el
H
i
B




*Biologiskais skabekla patérins (BSP5)

Skabekla daudzums, kas nepiecieSams organiskas
biomasas aerobai mikrobialai noardisanai.

BSP; - skabekla daudzums, kurs nepiecieSams
nodrdiSanai 20°C temperatira pirmo 5 dienu laika




Saprobitates indeksa vertibu skala

Saprobitates pakape Apziméjums Saprobitates Udens kvalitate Krdsa
indekss ( S )

Ksenosaprobitate X 0-0,5 Loti firs Tumsi zils

Oligosaprobitate 0 05-1,3 Tirs Zils

Oligo-p-mezosaprobitate o-B 1,3-17 Tirs Iidz vdji piesarpots | GaiSi zils

B -mezosaprobitate B 1,7 - 2,3 Vaji piesarnots Tumsi zals

B-a-mezosaprobitate B-a 2,3 -2,7 Viegli piesdrnots Iidz Gaisi zal$
piesarnots

a-mezosaprobitate o 2,7 - 3,3 Piesarpots Dzeltens

a-mezosaprobitate- a-p 3,3-3,7 Piesdarnots lidz spécigi Oranzs

polisaprobitate piesarnots

Polisaprobitate p 3,7-4,0 Spécigi piesarnots Sarkans




Taksons Suga vai grupa Skaits S sxh Pakape
Spongia Spongia sp. 1,8
Turbellaria Polycelis cornuta 0.8

Polycelis nigra 2,15
Planaria torva 2,2
Euplanaria lugubris 1,6
Dendrocoelum lacteum 2,0
N iph Gordius aq 0,8
Oligochaeta Tubificidae sp. 3,5
== Naididae sp. 2,0
L at V I aS Lumbriculidae sp. 2,2
Hirudinea Piscicola geometra 2,0
Haemophis sanguisuga 1,7
% Erpobdella sp. 2,65
standartmetodika
Gastropoda Ancylus fluviatilis 1,35
Lymnaea stagnalis 1,85
LVS 240: 1999 i
Planorbarius corneus 2,35
L Bithynia tentaculata 2,2
Theodoxus fluviatilis 1,3
Viviparus viviparus 1,65
Valvata sp. 1,65
Bivalvia Pisidium, Euglesa sp. 2,1
Sphaerium sp. 2,4
Unionidae sp. 1,8
Dreissena polymorpha 1,5
Crustacea Asellus aquaticus 2,8
Gammarus pulex 1,0
Plecoptera Plecoptera sp. 1,2
Ephemeroptera | Ecdyonurus sp. 2,3
Hep ia sp. 2,0
Habrophlebia sp. 1,5
Paraleptophlebia sp. 1,5
Potamanthus lutens 2,25
Ephemera sp. 1,8
Baetis rhodani 1,15
pargjie Baetidae sp. 2,1
Heteroptera Aphelocheirus aestivalis 1,5
Megaloptera Sialis sp. 2,35
Trichoptera Agapetus sp. 0,5
Sericostoma sp. 0,75
Silo sp. 0,6
Goera sp. 1,5
Brachycentrus subnubilus 0,8
Hydroptilidae sp. 1,7
Mystacides sp. 1,7
Anabolia sp. 2,3
Molanna sp. 1,0
Limnephilus sp. 1,75
Pargjas ar maksti 2,0
Plectrocnemia sp. 0,8
Rhyacophila sp. 0,9
Hydropsyche sp. 1,8
Odonata Agrion sp. 1,3
Gomphus sp. 2,5
Diptera Chironomus plumosus 3,7
Chironomidae sp. 2,0
Eristalis sp. > 4,0
Culicoides, Bezzia sp. 2,2
Atherix sp. 1,1
Tabanus sp. 2,35




Latvijas

Identifikacijas numurs: Datums:
Upes baseins: Udens temperatiira (°C):
Upe: UdenT izskidugais

Rajons, pagasts:

skabeklis (mg/1):

Elektrovaditsp&ja (uS/cm):

Paraugu nemsanas vieta: pH:
Straumes atrums (my/'s):

Upes tips:

Pasititaja adrese: ritrals
potamals

Piezimes:

standartmetodika
LVS 240: 1999

Upes tecéjums: Apaugumi: Upes aizénojums:

dabigs akmeni ar glotainu pilnigs

reguléts apaugumu dalgjs

augi ar glotainu nav

Upes apaugumu Krastu vegetacija:

platums (min-vid.-max), m| lakstaugi
dzilums (min-vid.-max), m Udens vizuali kriimi
Str raksturojums: tirs koki

nav straumes

Noverotas zivis:

léna (<0, m/s )

Udens krasa:

vienmeriga Udens smarZa:
atra nav
kracaina

Upes apkartne: Upes gultne: Fizikalo apstaklu
lidzenums cieta novertéjums
pauguraine niksta labi/lotilabi (4-5)
plava laukakmeni apmierino$i(2-3)
ganibas akmeni, oli neapmierino$i(0-1)
tirumi grants Saprobitates indekss:
lapkoku mezs smiltis Saprobitates pakape:

skujkoku mezs mals

Apz.: x-daZi, xx-izplatiti, xxx-dominé

jauktu koku mezs melnas diinas Novertejums
krami brinas dunas naviespejams:
apdzivota vieta detrits upe izzuvusi
purvs makrofiti upe parpludusi
straumes atrums < 0,1 m/s
Udens makroflora: Zivju sleptuves :
aizauguma pakape (% ) izskaloti krasti
Phragmites sp. koku saknes letekméjosie faktori:
Nuphar luteum akmeni izplides no attiri§anas iekartam
Chara sp. Krastu stavoklis: ripniecibas notekiideni
Potamogeton sp. stabils komunalie notekaideni
Lemna sp. nestabils fermu notekadeni
Krasti lauksaimnieciba
Iezeni hidrotehniska parveidosana
stavi Apz.:1-iztaisno$ana,2-papla§inasana,
nolaideni attiriSana, 3- krastu nostiprinasana,
4-hidrotehniskas biives
S-bebru ietekme
Analizi veica:




UPJU BIOLOGISKA
KVALITATE
BIOLOGICAL QUALITY
OF RIVERS

LIELRIGAS REGIONS, 1998 - 2002. G.
LIELRIGA REGION IN 1998 - 2002

Krasta linija / Coastline
Vaists sauszemes robeta
National boundary

Rajonu un pilsétu robezas
Boundaries of districts,
cities and towns

Pilsétas / Cities and towns

Galvenie autoceli / Main roads
[ Lields upes / Main rivers

Upes / Rivers

Ezeri / Lakes

SAPROBITATES PAKAPES /
SAPROBITY DEGREES

- Loti tirs

Very clean
Tirs
- Clean
. Tirs lidz vaji plesirpots
Clean to slightly polluted
Vaji plesarpots
Slightly polluted
Vaji piesdrpots lidz plesirpots
Slightly polluted to polluted
Piesargots
Polluted
=2 Piesdrpots lidz stipri plesirgots
Polluted to heavily poliuted
- Stipri piesargots
Heavily polluted

o‘"

Mérogs: 1:500 000
10000 0
*

10000M

Upyu biologskls kvalthtes datu avotl Latviges Republikas Vides czundzlb. m oocnkh atlstibas minstrip, Regoniids vides pdevaides, Latvias Vides aentlira
Ankas

Karte sagatavota Latveas Vides adertind, &

Lielrigas RVP

ntojot Latvijas U G s un g dpthlo kart, 2003




UPJU BIOLOGISKA
KVALITATE
BIOLOGICAL QUALITY
OF RIVERS

VALMIERAS REGIONS, 1998 - 2002. G.
VALMIERA REGION FOR 1998 - 2002

Krasta linija / Coastline
Valsts sauszemes robela
National boundary

Rajonu un p
Boundaries of districts,
cities and towns

Pilsétas / Cities and towns

el e’

Galvenie autoce|l / Main roads
[ Lielas upes / Main rivers

Upes / Rivers

Ezeri/ Lakes

SAPROBITATES PAKAPES /
SAPROBITY DEGREES

Loti tirs
- Very clean
Tirs
- Clean
Tirs lidz vajl piesarpots
Clean to slightly polluted
Vaji plesarpots
- Slightly polluted
Viji plesargots lidz piesdrpots
Slightly polluted to polluted

Piesdrpots Mérogs: 1:500 000
Poliuted
= Piesdrpots lidz stipri piesirpots 10000 0 10000M

Poliuted to heavily poliuted

- Stipri piesdrmots
Heavily polluted

Upju brologisicls kvaltiies datu avot Latviss Repubhias Vides azsarcdzibes on regoniids atfatidas minatrys. Regondids vides pdrvaices. Latveas Vices aQentin
Karte sagatavota Latvijas Vides agertlrd izmartopt Latvigs Universtites Geoddzies un fecinformatkas snsstita agthio karti, 2002

Valmieras RVP




UPJU BIOLOGISKA
KVALITATE
BIOLOGICAL QUALITY
OF RIVERS

JELGAVAS REGIONS, 1998 - 2002. G.
JELGAVA REGION FOR 1998 - 2002

Krasta linija / Coastline
Valsts sauszemes robeia
National boundary
Rajonu un pilsétu robezas
Boundaries of districts,
cities and towns

Pllsétas / Cities and towns

Galvenie autoceli / Main roads
I Lielas upes /| Main rivers

Upes / Rivers

Ezeri/ Lakes

SAPROBITATES PAKAPES /
SAPROBITY DEGREES

e
Very clean
- Tirs
Clean
Tirs lidz vajl plesarots
Clean to slightly polluted
B Vi piesargots
Slightly polluted

Viji piesdrpots lidz piesdrpots Mérogs: 1:500 000
Slightly polluted to poliuted

Piesdrots 10000 0 10000M

Polw “
= Piesarpots lidz stipri piesirpots

Polluted to heavily poliuted
- Stipri plesarmots

Heavily polluted Upp oiodskis kvaiithtes daty avol, Latvijas Repubikas Vides agsardzidas un regoniils attistibas minestnje, Redwondlls vides phrvaides, Latvijes Vides adentien
Karte sagatavota Latvijas Vides adent(cd, xmantojot Latvijas Universitites Geodénjas un Qeanformitikas institita dgitdio kart, 2003

Jelgavas RVP




UPJU BIOLOGISKA
KVALITATE
BIOLOGICAL QUALITY
OF RIVERS

LIEPAJAS REGIONS, 1998 - 2002, G.
LIEPAJA REGION FOR 1998 - 2002

Krasta linija / Coastline
Valsts sauszemes robeia
National boundary

Rajonu un pilsétu robezas
Boundaries of districts,
cities and towns

Pilsétas / Cities and towns

Galvenie autoceli / Main roads
I Lielas upes / Main rivers

Upes / Rivers

Ezerl / Lakes

SAPROBITATES PAKAPES /
SAPROBITY DEGREES

Loti tirs

- Very clean

- Tirs
Clean

1 Tirs lidz vaji piesdmots

" Clean to slightly polluted
Vaji piesarpots

- Slightly poliuted
Vaji plesarpots lidz plesarmots
Shightly poliuted to polluted
Piesarpots
Polluted

== Piesarpots Ndz stipri plesdrpots

" Polluted to heavily poliuted

Stipri piesdrpots

- Heavily polluted

Pavilosta

Erave

L
—

g\mu%~

wsw Brocéni

\:\.

Mérogs: 1:500 000
10000 0 10000M
*

Uppu biologskis kvaktites daty avot. Latvijas Repubiikas Vides agsarczibas un regoniiis atfistibas ministrja, Regiondlis vides phrvaldes, Latvijes Vides agentin
Kante sagatavola Latvijss Vides adentlrd, (zmantojot Latvijas Universitites Geoddnijas un Qeamformitias institits Sgtiic kami, 2003

Liepajas RVP




UPJU BIOLOGISKA
KVALITATE
BIOLOGICAL QUALITY
OF RIVERS

VENTSPILS REGIONS, 1998 - 2002. G,
VENTSPILS REGION FOR 1998 - 2002

Krasta finija / Coastline
Vaists sauszemes robeza
National boundary
Rajonu un pilsétu robelas
Boundaries of districts,
cities and towns

Pilsétas / Citles and towns

Galvenie autoceli / Main roads
[ Lielas upes / Main rivers

Upes / Rivers

Ezeri/ Lakes

SAPROBITATES PAKAPES /
SAPROBITY DEGREES

- Loti tirs

Very clean
Tirs
- Clean
Tirs lidz vajl plesarpots
Clean to slightly poliuted
Vaji piesarpots
- Slightly polluted
Vaji plesdmots lidz plesarpots
Slightly poliuted to poliuted
Piesdrpots
Poliuted
il Piesdrpots lidz stipri piesdrpols
Polluted to heavily polluted
B Stieri piesarpots
Heavily poliuted

Mérogs: 1:500 000
10000 0 10000M

Upps biologekls kvalithtes datu avotl. Latvijas Repubiikas Vides -zurcﬂb- un rooonl.h lm:ﬂbu muntnp Regoniids vides pdcvaides, Latvijas Vides agentira
Karte sagatavota Latvias Vides agentlrd, amantomot Latvijes Un ta Sthio kam, 2003

Ventspils RVP




UPJU BIOLOGISKA
KVALITATE
BIOLOGICAL QUALITY
OF RIVERS

MADONAS REGIONS, 1998 - 2002. G.
MADONA REGION FOR 1998 - 2002

Krasta linija / Coastline
Valsts sauszemes robeza
National bounduy

Raj is8tu robe
Boundams of districts,
cities and towns

Pilsétas / Cities and towns

Galvenie autoceli / Main roads
1 Lielas upes / Main rivers

Upes / Rivers

Ezeri / Lakes

SAPROBITATES PAKAPES /
SAPROBITY DEGREES

- Loti tirs

Very clean
Tirs
- Clean
Tirs lidz vaji plesarpots
Clean to shightly poliuted
Vaji piesirpots
- Slightly poliuted
Vaji plesdrpots lidz plesdrmots
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Karte sagatavota Latvisas Vides adentird, zmantojot Latvijas Universitites G f‘ R2))as un Seck dgtiio kars, 2003
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Noderiga informacija

O www.agem.de
O www.eu-star.at

Standardisation of River Classifications: Framework
method for calibrating different biological survey results against
ecological quality classifications to be developed for the Water

Framework Directive

"Upju klasifikdacijas standartizacija: struktiras metode dazadu
biologisko apskatu rezultatu kalibréSanai atbilstosi ekologiskas
kvalitates klasifikacijai, izstradatai Udens Struktirdirektivas

vajadzibam”

* Fauna Europaea: http://www.faunaeur.org




