emas
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Atkariba no udens ipasibam udenus iedala:

« Dzidrudens (oligotrofie, mezotrofie, eitrofie) — maz humusvielu




Seki disks — visvienkarsakais udenu pétnieku instruments!

Father Pietro Angelo Secchi (1818-1878),
who was a scientific adviser to the Pope,
used the Secchi disk in 1865.
Father Secchi was asked by Commander Cialdi,
head of the Papal Navy, to test a new
transparency instrument. This instrument,
now named the Secchi disk, was first lowered
from the papal steam yacht, I''mmacolata
Concezione (The Immaculate Conception)
in the Mediterranean Sea on April 20, 1865.

Pietro Angelo Secchi (1818-1878)

Pietro Angelo Secchi —itaJu izcelsmes muks izgudroja
disku udens caurspidiguma merisanai «Seki disku»



1. Problema - vai ziema
zemledus perioda slaps zivis?

lestajies rudens un sakusies merena klimata zonai raksturiga

udenu samaisisanas ar visam no tas izrietoSajam sekam:

1) lzmainas termala stratifikacija! (vissmagakais un blivakais
udens ir pie +4 ° C)

2) Veéja un vilnu darbibas rezultata notiek skabekla mehaniska
iemaisisana udens staba




- Udeni skabeklis skist atkariba no
temperatiras — auksta udeni izskist vairak;
silta mazak!

* 4 °C-13,09mg/l1 0, ;24°C8,41 mg0O,/I

Solubility of oxygen with temperature
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Distribution of heat

Cepth ()
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Udenstilpju vertikalais iedalijjums

- Ezeri vertikali iedalas
apgaismotaja —
eifotiskaja — skabekli
un pirmprodukciju
veidojosa —
trofogenaja zona;

- Tumsaja — afotiskaja —
skabekli paterejosa un
organisko vielu
noardosa trofolitiskaja
zona.



Udens pilniga sajauk$anas mérena klimata josla

igure 9
Cyeles inm a Lake

Pavasara pilniga sajaukSanas

WINTER SPRING

Overturn)

ies cover

HoO redches moximum
Senalty ot 4%c.

FALL

cool gir (Owverturn)
and wind







EFILIMMION LAVER
iARM, LESS DENSE WATER
USUALLYWELL OxYGENATED

THERMOCLINE LAYER

RAPID TEMPERATURE CHANGE

MAY CHANGE POSITION THROUGHOUT
THE DAY § NIGHT

HrPOLIMNION LAYER -
COLDER, MORE DENSE WATER ©
OFTEN LOW IN QX GEN

Skabekla rezervju
daudzumu ezera
nosaka, reizinot
hipolimnija tilpumu
ar skabekla
koncentraciju udeni
péc sajauksanas.

Ja ezeru virsmas
platibas ir vienadas,
dzilakie ezeri ar
lielaku hipolimniju
uzkras vairak
skabekla neka seklie
ezeri.



Friihjahrsschichtung - wahrend und kurz nach der Laichzeit

Litoral Pelagial

(Uferzone) (Freiwasserzone)

=% 'vt""‘if* Oberschicht

(Epilimnion)

12:5C

Sprungschicht

(Mesolimnion oder Thermokline)

—_—a-_ s =




Frithjahrs- /Herbstvollzirkulation

Litoral Pelagial

(Uferzone) . (Freiwasserzone)

4°C

Beutefische

v

" 4 Beutefische




2. problema - Eitrofikacija

Eitrofikacija ir autotrofo

organismu — fitoplanktona,
makrofitu plrmprodukcu_as e
kapinasana, kuru izraisijis Eutrophication
baribas vielu |
koncentracugs pieaugums
udeni vai ari baribas vielu '“;ﬂ;‘;:g
pastiprinata izmantosana;

| {r i N 1. . R
TR\ NS L4 “".N -/ 1 (30 LI 730 U el ) i
3 [0 R A [ A l&.&' 4 ‘5’54 Y‘j‘ﬂ' { ht o L DijVaSs .
y R\ . - -y - e
S V,”,”', ) ey ] '»" e :v pyes o o e e P M S e

Antropogeno eitrofikaciju e
Izraisa fosfora daudzuma L Owg
pieaugums udent.

-’

Lose: Food, Habitat & Oxygen Production



Oligotrofs un Eitrofs







Eutrophication
OLIGOTROPHY
+
Rapld algae gf'OWth g * URBAN RUNOFF
from enrichment with N or P s B2 ErrLuenT
L e M 2 . B * FERTILIZERS AND
T N P PESTICIDES
. § MESOTROPHY o A———
Decaying plants u B
reduce dissolved oxygen B 4 ]
A o A_i'.h' 2
_ m C;‘ . 5 -'A 1
N N ! ! EUTROPHY/ EUTROPHY/
F'Sh and OTher aquaT'C I'fe d|e HYPEREUTROPHY HYPEREUTROPHY
Figure 2-1 Natural eutrophication versus cultural eutrophication.




Produktivitate

vais merogs

Relat

Oligotrofs Mezotrofs Eitrofs

MESOTROPHIC EUTROPHIC
* Clear water, low productivity * Increased production * Very praductive
* Very desirable fishery of large * Accumulated organic matter * May experience oxygen depletion
game fish * Occasional algal bloom * Rough fish common

* Good fishery



Seklie ezeri ir paklauti daudz lielakai eitrofikacijai,
jo tiem ir maza virsmaltilpuma attiecibal!

Surface to Yolume Ratio

Small surface 1o
yOolume ratio

Larcge surface tg
valume ratio

aurfacs



eEitrofikacijas limitéjosais faktors

eLibiga minimuma likums:

Razu (produkciju) ietekmeé tas
augsSanas faktors, kurs ir mazakuma
salidzinot ar paréjiem faktoriem;







Alrnosorisde - ;
D::oo, gor) Dryizdl Daposition

e, ‘9,

"> Sewage
treatment

Volatilization

NQO R Fertilizer

Application

!
Denitrification

Sediment¥ Y ¥




Eitrofikacijas rezultats:

Udenu ekosistemu dezintegracija - sair$ana;
Udenstilpju ka dzives telpas daudzveidibas
zaudesana;

Pantkums augstako augu vertikalaja
sadalijuma

Zivsaimniecibas daudzveidibas
produktivitates panikums.

—— s




3. Probléma (izriet no otras problémas): Zilalgu —
Cianobakteriju masveida savairosanas -
“ziedesana” un tas izraisitas sekas




Ezera, diki vai udenskratuve izveidojas labveligi
apstakli zilalgu attistibai, ja:

* udens temperatura parsniedz +22°2C,

* ir pietiekama daudzuma piejami algu
augsanas limitejosie faktori : gaisma +
slapeklis + fosfors.

* Irizveidojusies ideala slapekla attieciba pret
fosforu (N:P = 7,2:1), lai veidotos algu masa ;



* Veja, vilnu, citu f|Z|kaIu
faktoru ietekme zﬂa!ges;
udens virspuse veido

algu putas.
 Algu masa
sakoncentrejas

udenstilpes piekraste,
vai gar krasta liniju;

Juglas ezers, 2003.g. augusts



Zilalgu (cianobakteriju) izdalitie
toksini - CCTANOTOKSINI

e Zilalgu sunas sak
atmirt, to sunapvalki
sadalas, ka rezultata
toksini ieklust udeni

e Zilalgu sunas sak
atmirt, to sunapvalki
sadalas, ka rezultata
toksini ieklust udeni

Rigas kanals, 2003.g. augusts



Cianotoksini var izraisit adas apsarkumu, stipru acu
“grausanas’”sajutu, galvassapes, reiboni, vemsanu un caureju
pat navi;

Bez tam Sos sindromus var izraisit baktérijas un virusi, kas
savukart dzivo pustosaja algu masa;

Strauji izmainoties laika apstakliem; pec negaisa, lielas
udens viilnosanas, ka ari pazeminoties udens temperatirai,
zilalgu masa sak strauji atmirt, sakas pusanas procesi;

Si procesa rezultata liela daudzuma atbrivojas fosfors, kas
noklust udenstilpe;

Baktérijas apéd atmirusas zilalgu sunas, kam pateicoties loti
liela daudzuma tiek paterets skabeklis, un rezultata notiek
masveida zivju slapsana.




Zilalgu (cianobaktériju) masveida savairoSanas sekas Juglas
ezera litorales josla, 2003.g. augusts




Kapéc un ka notiek zivju boja eja ?

Virtsjarve
(liels. sekls e7ers)

Sausa vasara, auksta ziema

Zem ledus
maz skabekla

Zems uidens
ITmenis
Skabeklis

samazinas zem
ledus l

A

Zivju masveida boja eja
ziema
(Zivju slapSana)

Peipsi (Peipuss,
loti liels ezers
loauniia)

Augsts Zems

P /I\I
Zema N/P

Zilalgu
ziedéSana
vasara/rudeni

Daudz
skabekla
diena

Zilalgu
toksini

Silta un bezvéja
vasara/rudens

Zivju boja eja

vasara/rudeni

Intensiva puisana
(sadalisanas
process)

Daudz Maz
NHa4 skabekla
naktr
X




Gonyostomum semen problema




SWEDISH ENVIRONMENTAL PROTECTION AGENCY

CURRENT COMDITIONS: Gonpostom um semen (mm31)
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Class Description Hiomass
1 ¥ery small biomass =01
2 Zmall biomass 0.1-1.0
4 Mcdzrate biomass 10-25
4 Large bicmass 25-E.0
5 ¥ery larg= biomass = 5.0




* Gonyostomum semen
ir pazistama ka alge,
kas izsauc cilvekiem
(peldetajiem) -
alergiskas reakcijas
brunudens ezeros

Raphidophyceae: Raphidomonadales
Raphidomonadida

Gonyostomum semen

Diesing



http://protist.i.hosei.ac.jp/PDB/Images/Protista/HeterokontaE.html
http://protist.i.hosei.ac.jp/PDB/Images/Heterokontophyta/Gonyostomum/index.html

e Gonyostomum semen (lizmers
50-100 um) ar divam flagellam

» fiziska kontakta plist Sinas
membrana

« Milzigs daudzums trihocistu
eksplozijas veida nok]ust uz
peldetaja adas izveidojot
zelejveidigu slani, kurs var
bt alergisks.




G. semen dzives apstakli

G. semen galvenokart
sastopams mazos
brunudens distrofos vai
diseitrofos ezeros

G. semen dzivo, kur pH
mazaks par 7;

G. semen is pH-toleranta ;G.
semen mil udenus bagatus ar
humusvielam un udens
krasu ap 60 mg Pt 1.

Populacija dubultojas 1.5-3.2
dienas




e Parasti sastopams
tumsi brinos udenos;

* G. semen is galvenokart
autotrofs, tacu neliela

daudzuma var asimilet
oglekli no DOC.




. Seasonal dynamics and vertical distribution

* G. semen max. biomasa
Julijs vai augusts

* G.semenizbég no
gaismas)




Potential reasons of fast expansion of
G. Semen ???

?... it might be related to acidification of lakes (Cronberg et al. 1988) ;

?eeennn expansion partly seeming, caused by more intensive investigation
of small lakes . (Eloranta & Raike 1995) ;

?....being caused by different actions in forestry and peat processing that
have increased water colour and turbidity;

? .....agricultural eutrophication, fish farming and wood processing
industry ;

?...expansion of G. semen can be also explained by recent implanation of
species, or eventually a new genotype (Hongve et al. 1988) .

? May be Climat changes?



4. Problema — «Mazie HES i»

Anitra Tooma «lesprostota udens spéks»

Plusi

1. Energija, kas iegiita no (ANED,
Udens spara, negrauj s
ozona slani S

2. HES dikos var patverties =
zivis mazudens
periodos

3. Tiek sakartota civilizeta
vide veco dzirnavu un
diku vietas

4. Attistas lauku turisms

http://www.apesnovads.lv/apes—novads/turisms/apes—novada—lauku—labumi/grubes—udenskritums—un—mazais—hes/


http://www.videsvestis.lv/issues/086/20/image.htm

Problema — «Mazie HES i»

Anitra Tooma «lesprostota udens spéks»

Minusi

1. Maksligi izmainits upes dabis-
kais hidroekologiskais rezims

2. Udens limena maksligas
svarstibas gan augsbjefa, gan §
lejasbjefa

3. Gruntsudenu izmainas
piegulosajas teritorijas

4. Veidojas parmitrinajuma jeb
mirusi zona

5. Krastu izmainas gan
augsbjefa, gan lejasbjefa




10.

Problema — «Mazie HES i»

Anitra Tooma «lesprostota tidens spéks»

Partraukta celotajzivju
migracija

Zivju traumesana turbinas
Udens limenu regulé$anas

rezima ietekme uz zivju
narstu un mazuliem

Udens kvalitates
pasliktinasanas udenstilpée
Gari upes tuksie posmi ar
iznicinatu zivju baribas bazi,
biologiskajiem resursiem




5. Problema — bebru dambji -
Vai tas ir labi — vai art slikti ?7?7?7?

7

N
¥
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A

http://www.pozitivaszinas.lv/posts/view/bebri-uzbuve-dambi-kuru-var-redzet-no-kosmosa



6. Problema — Pludi, applustosas teritorijas

L Soal ’q <ot :
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Dvietes palien

[0}

Skulku ez.

Dvietes ez.”
Dubaks
Paukstes ez. —

meteorologisko novérojumu vieta
fidens lItmena novérojumu vietas
sezonalo petijumu vietas Daugava

I applistosa teritorija pie augsta palu limena

~__ Berezovkas licis

LIETUVA Daugavpils

un vecupes

———Kodsa ez.

™ Lt{baSl‘éi_,,._ Linmarka karj. ez.
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v Gaisais ez.
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Bezdonka
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Elernes

karjerezeri

Da;tgavas vecupes
pie Rugeliem

Applastosas DAUGAVAS palienes teritorijas (Péc D. GRUBERTA, 2006)




Problema — Pludi, applustosas teritorijas:
Palu pulsa teorija
e Saskana ar palu pulsa koncepciju udens limena svarstibas ir

galvenais faktors, kas nosaka biotas sezonalo attistibu lielo
lidzenuma upju palienés (Junk et al. 1989;

°
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JD. Gruberts Pludi Dvietes paliené, 1999.



7. Problema — udenstilpju aizsardziba un
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Ventas rumbas tirisana




Salacas lejteces rekultivacija




8. Jauna problema (kas gan neattiecas uz
Baltijas regionu)

«DIDIMO» invazija tiros kalnu udenos!!!
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YOUR BOAT MAY Now g
CARRYING DIDYM0
PLEASE CLEAN USING
APPROVED METHOpS




Potencialie Didymo attistibas rajoni
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OSuspect Stes = Affected Waterways
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OnNegative Stes




20 pm.

Kincrogan Pond @ J. Kinross 2001

Kramalge Didymosphaenia geminata
http://algalweb.net/Yarrow06.htm




http://algalweb.net/Yarrow06.htm







HiowYau CanHelp Keep Out Didymo!

Dont  bring used fishing gear or other freshwater 3 E
recreational equipment into Tasmania. Hire, buy or borrow your f m : E m
gear locally whether inTasmania or when travelling overseas. i i

® |f you do travel with used fishing gear (or cther freshwater = 7
recreational equipment) you must dechre it upon entry to anything that’s been in freshwater
Australia. Ensure that it is cleanad and completely dried pricr
to traveling.

® Be aware of the threat your used gear poses as a carrier

of pests between waterways, particularly items that may
remain damp for long perieds. Check the best treatments for
decontamimation.

your gear before leaving the waterway and remove
visible clumps of algae or other weeds. Dispose of
this unwanted material later in a rubbish bin or
landfill, away from waterways.

m your gear by scrubbing and scaking items for a
mininmum of | minutein a 2% selution of heusehold
bleach (200 ml bleach with added water to make
10 Litres) or a 5% salt, nappy or antiseptic cleaner
or dishwashing detergent sclution. As a greater
precauticon, use a hot water scluticn (maintained
at 45°C or higher) and scak for 30 minutes. For
items thatare difficult toclean or dry (eg fek scled
boots), scakfor 45 minutes in water nmaintained at
45°C or higher, containing 5% heusehold bleach,
dishwashing liquid or mappy cleaner Discharge
cleaning waste away from waterways.

® 'Check Clean Dry' all your freshwater sperting and
recreational equipment between waterways. This includes gear
used for fishing, hunting, camping, hiking, beating and kayaking.

® Never release any freshwater animal or plnt species, alive
or dead, inte Tasmanian waterways. Dispose of unwanted plnt
or animal matenal, including potentially contaminated water
used in cleaning equipment, away from waterways.

® Report any suspicicus  algal  sightings  in Tasmanian
waterways. Collect a specimen in 2 container with water, note
the exact location and centact the Inland Fisheries Service
immediately on (03) 6261 8050

your gear completely and wait an additional 43
hours before contact or use inanother waterway
Remember that some materials such as felt scled
boots may need much lengen even several weeks
to dry. Treatment using hot air at 45°C for at least
40 minutes is a faster alternative when available.

How to identify Didymo

Didymo may be confused with Tasmanian native species of algae
but can be distinguished by

® Touch - akhough it locks slinmg it doesn't feel slinmy, but
rather spengy and scratchy like cotton woal;

mo —

® Strength - didymo attaches very securely to river stones One drop of wat et NS beell. One ecolopieailh
and dees not fall apart when rubbed between your fingers; e That‘s’all it takest N e -
Colour - didymo is beige/brownfwhite but not green; ¥ 4 « i i Don't take our

Don’t bring usedfis!
Declare all younjag,ggm‘ €.
Always Check, Clean & Dry your fishing equipm

Qdour - live didyme has ne distinctive odour;

® Microscope - definitive identification requires microscopic
ana fysis.

For further information

»_

Py

e Quarantine Tasmani - (03) 6233 3352
® |nland Fisheries Service - (03) 626| 8050
® wwwifstas.govau
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JURU UN OKEANU PROBLEMAS:
Eitrofikacija; Globala sasilsana; Bistamo algu “ziedéesana”;
Toksiskais piesarnojums; lzzvejoSana (Overfishing);
ANOKSija..c.cceeenrannanns
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Fresh Water

The Bosporus Siralt Is 0% Sulficde »
a Barrier for Water Circulation

Meditermanean Sea Water




