


Ar udenu izpeti saistitas zinatnes
nozares:

Hidrobiologija — péta udenstilpés noritosos
biologiskos procesus

Hidrologija — petijumu objekts ir hidrosfera
(Gdens rinkojums)

Limnologija — peta kontinentalo udenu
ekosistémas, to strukturu, funkcijas, vielu un
energijas plusmas

Hidrokimija — péeta udenu kimisko sastavu un
noritosos kimiskos procesus



Hidrobiologija un limnologija raksturojot dabas
udenus pareizi lieto terminu « ﬁdenstilpe»

(Loti biezi lieto nepareizi — udenstilpne)

Pec Akadémiskas terminu datubazes AkadTerm

*EN pond; pool; basin; reservoir; watercourse

LV Udenstilpe

*RU Boaoem; BOAOEMbI; BOOAOEM; BOAHbIA baccenH

*DE Becken; Wasserbehalter
*FR bassin (d’eau)




Udeni nepieciesams pétit, jo adens ir
resurss cilveku eksistencei !

Kimiska formula:

Molmasa:

Blivums:

Kusanas temperatura:

Virsanas temperatura:

H,0
18,01528 g/mol
1000 kg/m?3
273,15 K (0 °C)

373,15 K (100 °C)



Ja no visa uz zemes atrodoS a adens izveidotu sf éru (lodi), tad izveidotos lode ar
diametru (1,385 kilometri)

http://ga.water.usgs.gov/edu/earthwherewater.htmi
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Evapotranspiration
65 200 Km*®

Source: lgor A Shiklomanow, State Hydrological Institute (SHI, St Petersbuwurg) and United Matons Educational, Scantific and Cultural Ch'ganlsaton {UMNESCG O, Parisk, 1999,
Max Flanck, Institute for Meteorology, amburg, 1994, Freeze, Allan, John, Chanry, Groonow afer, Prentice-Hall: Enga wood Cliffs kA, 1979



UDENS IPATNIBAS

Blivums

Liels ipatnejais
siltums
Caurspidigums
Kustigums
Spéja skidinat
vielas

-




Udens uz Zemes

5. Udens atmosféra

0.10 4. Ezeri, upes, mitraji

10.85 3. Pazemes udens

24.87 2. Ledaji un
pastavaga sniega
sega

1340.74 1. Pasaules okeans

Andris Andrusaitis




Saline

ground-

water
0.93%

Saline
lakes

0.07%

Udens procentu ala izplat ha uz zemes

Distribution of Earth’s Water

Atmospheric water

Freshwater o
2.5%

Total global Freshwater Surface water and
water other freshwater

Source: |gor Shiklomanow's chapter “World fresh water resources” in Peter H. Gleick (editor), 1553,
Water in Crisis: A Guide to the World's Fresh Water Resources.

http://ga.water.usgs.gov/edu/earthwherewater.htmi

0.22%

4. Biological water

0.22%
Rivers 0.46%
Swamps and

marshes
2.53%

Soil moisture
3.52%



Udens izmantojam iba

All water on Earth

Water usable by humans 1%

Lakes 0.BE % Rivers 0.02%

http://ga.water.usgs.gov/edu/earthwherewater.html



Saldudenu un juras vides apstaklu salidzinajums

Vecums Parasti neliels L oti seni

Udenstilpes izmérs 10-ti kilometru 1000-Si kilometru

Udenstilpes dzilums 10-ti metru 1000-$i metru

Salums 0-1 %o Parasti ap 35%o

Udens dzidriba Parasti mazaka par 10 m Lidz pat 100 m

Paisums/bégums Parasti nav Maksimala p/b amplituda

var but vairaki metri

Straumes Upes, ezeros parasti nav Raksturigas pastavigas,

pastavigu straumju vai cikliskas straumes

Andris AndrusSaitis



Saldudenu un juras vides apstaklu salidzinajums (2)

Stratifikacija Dzilakos ezeros mérenaja  BieZi novérojama
klimata zona sezonala pastaviga Udens
termiska stratifikacija stratifikacija ko izraisa

blivuma starpiba

Vilnu iedarbiba Vaja - mérena Var but |oti stipra

Trofiskums Parasti eirofi — mezotrofi Plasi okeana apgabali ir

iznemot oligotrofus ezerus oligotrofi
un distrofas Udenstilpes

Baribas vielu izcelsme Biezi allohtona Parasti autohtona

Andris Andrusaitis



Juras vides apstaklu ietekme uz biotisko
sabiedribu strukturu un funkcionesanu

Vecums Loti seni Liela taksonomiska
daudzveidiba, daudzas
sugas specializejusas
dzives apstakliem jura

Udenstilpes izmé&rs  1000-8i kilometru Liela fizikalo faktoru
inerce, daudz liela izmeéra
organismu, iespéjamas
talas migracijas un
organismu kosmopolitiska
izplatiba

Udenstilpes dzijums  1000-3i metru Dziludens biotopu un
atbilstosu sabiedribu
veidoSanas, hemosinteze
ka nozimigs org-C avots.

Hemosintéze ir biologisks process, kura daZi mikroorganismi no neorganiskam vielam veido organiskas vielas.

Andris Andrusaitis



Juras vides apstak]u ietekme uz biotisko sabiedribu
struktiru un funkcionésanu (2)

Juras un okeani

Salums Parasti ap 35%o Organismiem citada
osmoregulacija salidzinot ar
saldudeniem, parasti pastav
osmotisks lidzsvars, vai Sunas
(organismi) izvada lieko
Skidrumu

Udens dzidriba Lidz pat 100 m Bieza eifotiska (produktiva
zona), liela fitobentosa ka
producenta un struktur -
organismu loma.

Paisums/bégums Maksimala paisums /béguma Litorals — Ipass biotops, kas
amplituda var but vairaki metri tikai dalu laika klats ar Gdeni.
Mangroves — biotops, kas
liela mera atkarigs no
pludmainas izraisita baribas
vielu transporta.

Andris Andrusaitis



Juras un oke anos rakstur 1gi -p ladmainas
(paisums un bégums)

Plidmainas ir pasaules
okeana udenslimena,
Zemes cietas virsmas un
atmosferas spiediena
periodiskas svarstibas, kuru
célonis ir speki, kas rodas
summejoties Meéeness un
Saules gravitacijas spekiem
un tiem centrbéedzes
spékiem, kuri rodas
rinkojot sistemam ZEME-
MENESS un MENESS-
SAULE.



Koriolisa speka ietekme uz straumem

ZIEMELPOLS
Koriolisa e
spéks
"'\..\

EXVATORS |

wr”
Véjavali
straumes
virziens, ja
uz to neiedar-
hotos Koriclisa T
3peks.
DIENVIDPOLS

/

Véja vai straumes virziens,
iedarbojoties Koriolisa spékam.

Koriolisa speka iedarbiba

Z-puslode veji
un straumes
novirzas pa labl,

T

D-puslodé
véji un
straumes
novirzas
pa kreisl,

Koriolisa sp éks ir inerces

Speéeks, kas j anem veéra gadijumos,
kad kermenis p arvietojas attiec i1ba
pret rot €josu atskaites sist emu.
Kermeni, kas p arvietojas pa zemes
virsmu horizont ala plakn e, zieme|u
puslod e novirz as pa labi attiec 1ba
pret kust 1bas virzienu, bet dienvidu
pUS|Od e pa kreisi. (Dabas geogr afija)
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GreatDoean Conveyor Bell

Straumes, to ce i

30°

jé.

300

— —_—
Warm Current Cold Current



Apvellings

*Apvellings ir par adiba,

» kad auksti piegultnes udeni
spacelas virspus e tasilta
 Udens sl ana vieta, ko

saizp utis v @jS.

Upwelling




Piekrastes apvelinga zonas okeana

Off Shore Wind

Continental Plate ’
Surface Wate ‘

Current

)\

WIND STRESS VECTOR
EKMAN TRANSPORT VECTOR

COASTAL UPWELLING



Pasaules adenu saluma karte
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e Saluma atskiribas Pasaules okeanos
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Baltijas jiras saluma karte

Fohjen: syelapraistus; (0/60) Salums Baltijas j ara ir zems, | 1dz

ar to ir maza biolo @gisk a daudzveid iba,
jo juras udens sald udens

organismiem ir par s alu,

savuk art sals adens organismiem

Seit s als ir par maz.

Salthalt | Ostersjiin och Vislerhavet

Latitede (")
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B
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Lengitude (*)

http://www.marsys.se/lang/se/about-us/research/baltic-deepwater-oxygenation-box/




Juras vides apstak|u ietekme uz biotisko sabiedribu
strukttru un funkcionésanu (3)

Faktors | Jaras un oke &n X

Straumes

Stratifikacija

Vilnu iedarbiba

Trofiskums

Baribas vielu izcelsme

Andris Andrusaitis

Raksturigas pastavigas ,vai
cikliskas straumes

BieZi novérojama pastaviga
Udens stratifikacija ko izraisa
blivuma starpiba

Var but |oti stipra

Plasi okeana apgabali ir
oligotrofi

Parasti autohtona

Organismu dzives cikli
piemerojusies straumém.

Apvelingi, virpuli ka
baribasvielu transporta
mehanismi

Specifiski dzives apstakli
litoralé un piekrastes bentosa

Oligotrofos Uidenos
pirmproducenti ir |oti siki,
liela mokrobialas kédes
nozime, veidojas garas
baribas kédes

Liela baribas vielu
regéneracijas nozime



Okeana virsmas un sauszemes temperaturas ats

temperature [2C)
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Blivuma izmainas pieaugot dzilumam Okeana

Increasing Density (g/cm®) ——

16023 1.024 1.025 1.026 1.027 1.028 1.029
I I I I

500 | Pycnocline

1000 |- A =

1500 | -

Increasing

Depth ' o
( m} 2000 = —

l 2500 —
3000
3500

4000
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Hidrostatiska spediena atkariba no dziluma okeana

Palielinoties
dzilumam,

udens stab a pieaug
hidrostatiskais
spiediens !

Hydrostatic pressure (atm)

100
1

200
1

300
1

400




Atkariba no juras geografiska stavokla, klimata,
valdosiem vejiem veidojas udens salums,
blivums, temperatira, straumes, augu un

dzivnieku pasaule.




Jaru un oke ana iemitnieku daz adiba atkar iba no dzives apst akliem

/._ g/mm open sea | Sun -
{ L _SEBEBUE . . m o ,1|(

‘euphotic ©

estuarine " s oo (N

Icclnlltinental shelf

a0

coastal

3000
4,00

Figure 7-5 Major life zones in'an
ocean, Ecologisls classify ocean habl-
{ats and their organisms on the basis of
light levels, depth, and bottom type
{Not drawn 1o scale. Actual depths of
20nes may vary.)

5,000




Juras un okeani
Ezeri

Purvi (purvu ezeri)
Upes (lielas, videéjas, mazas)
Strauti, avoti
Kanali

Udenskr atuves
Estuariji
Mangroves
Pazemes udeni



Pasaules Oke anu, juru, I1€u karte
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1. EBEaltic Sea Z7. Caribbean Sea 48b. Celebes Sea
1a. Gulf of Eothnia 28%. Mediterranean Sea (western Basind 48;. Molucca Sea
1b. Gulf of Finland 28a. Sirait of Gibraltar 48d. Gulf of Torini
1c. Gulf of Riga 28b. Alboran Sea 48e. Halmahera Sea
2. kattegat, Sound and Belts 28c. Balearic Sea 481, Ceram Sea
I, ESkagerrak 28d. Ligurian Sea 43q. Banda Sea
4. MNorth Sea 28e. Tyrrhenian Sea 48h. Arafura Sea
5. Greenland Sea 28E. Mediterranean Sea (Eastern Bazin) 481, Timor Sea
&, MNorwegian Sea 28f. lonian Sea 43j. Flores Sea
7. Barents Sea 28q. Adriatic Sea 438k, Gulf of Boni
2. ‘White Sea 28h. Aegean Sea 431, Bali Sea
9. KaraSea 29, Seaof Marmara 48m. Makassar Strait
10. Laphtew Sea Z0. Black Sea 48n. Java Sea
11. East Siberian Sea Z1. Seaof Azov 480, Savu Sea
12. Chukchi Sea Z2. South Atlantic Ocean 43, South China Sea
1Z. Eeaufort Sea ZZ. Rio de la Flata S0. East China Sea
14, Northwestern Passages Z4. Gulf of Guinea 51, Yellow Sea
14a. Baffin Bay I3, Gulf of Suez 52, Seaof Japan
15, Davis Strait Z6.  Gulf of Agaba 53, Inland Sea
15a. Labrador Sea Z7. Red Sea 54, Seaof Okhotsk
16. Hudson Bay I8, Gulf of Aden 53, EBering Sea
16a. Hudson Strait Z9.  Arabian Sea S6.  Philippine Sea
17, Arotic Ocean 40,  Gulf of Ornan 57, MNorth Pacific Ocean
17a. Linzoln Sea 41, Petrsian Gulf 58,  Gulf of Alaska
18, Inner Seas (off the 42, Laccadive Sea 39,  Coastal waters of southeast
west coast of Scotland) 4Z.  Bay of Bengal flaska and British Colurnbia
19, Irish Sea and 44, Andaman Sea &0, Gulf of California
5t. George 's Channel 45, Indian Ocean &1,  South Pacific Ocean
20. PBristol Channel 45a. Mozambique Channel 62,  Great sustralian Bight
21. Englizh Channel 4&.  Malacea and Singapore Straits E2a. Bass Strait
22, Bay of Biscay 46a. Strait of Malacca 63,  Tasman Sea
23, MNorth &tlantic Ocean 4Eb. Singapore Strait B4, Coral Sea
24, Gulf of 5t. Lawrence 47, Gulf of Thailand &5, Solomon Sea
25, Bay of Fundy 45. East Indian archipelago (Indonesia) BE.  Bismatck Sea
26, Gulf of Mexico 48a. Sulu Sea
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Latvijas upju baseini

:




Latvijas lielakie ezeri, udenskratuves

2256 ezeri (lielaki par 1 ha), ar kopéjo virsmu lielaku par 1000km? - 1,5%
no LATVIJAS TERITORLAS;

Dzilakais — Dridzis — 66 m;

10 lielakas udenstilpes Latvija :
Lubans - 8070.0 ha;

Raznas - 5756.4 ha;

Engures - 4045.7 ha;

Burtnieku - 4007.4 ha;

Liepajas - 3715.0 ha;

Rigas udenskratuve - 3580.0 ha;

Plavinu tidenskratuve - 3490.0 ha;
Usmas - 3469.2 ha;
Babites - 2555.7 ha

Keguma tdenskratuve - 2490.0 ha




Latvijas upes

Garums (km) Skaits Kop.garums Kop. laukums
Isakas par 10km 11 500 19 000km 39 km?
10-20 501 6454 19

20-50 200 5315 26

50-100 50 3999 40

Vairak ka 100 17 2739 321

Kopa 12 268 37 507 445
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Udensguves baseins ir sauszemes teritorija, no
kuras upes sist ema savac udenus.
No blakus baseina to norobezo udenss Kkirtne.




Udenstilp és (up és, ezeros, j aras, oke anos) bar ibas
vielas non ak no udensguves baseina — no teritorijas,
kur satek virszemes un pazemes udeni




Pelagiale .

o Trofogen a zona
Epilimnions

Litor ale | Lithoral '

Metalimnions — temperat uras | éciensl anis

/ Trofol T1tisk a zona |

Hipolimnions

Bent ale Profund ale

-online.de/Biologie/Oekologie/imageRVM.JPG&img



Udenstilpes skérsgriezums

Litor ale

‘_\)‘\ Pelagiale - Limn etisk a
zona

Profund ale
— afotisk a

\J

Copyright € Pearsen Education, Inc., publishing as Benjamin Cummings.



Okeana (juras) sSkéersgriezums

Fotisk a- zona no oke ana virsmas
[1dz 200 metru dzi Jumam
Afotisk a zona — dzi lak par 200m

Jura, Okeans _ _
Nerttisk a zona atrodas virs

) : Intertidal zone kontinent ala Selfa
Batipelagiale /

MNeritic zonea Oceanic zone
- - -

Abisadlpelagiale

Abvyssal zone

Caopyright © Paargon Education, Inc., putlizhing as Benfamin Cummings. AbIS éle'dZi _lJ diras zona




sas, gaismas kl atbatnes un temperat Gras savstarp €ja saistiba
eanazona

Fitoplanktona bio
Epipel agiskaja (fotiskaj

Intertidal zone

biomass light temperature
0 5 10 15 20

epipelagic i -
mesopelagic .
1000

- 2000

Neritic zona Oceanic zone sublittoral
continental shelf

¥

o ba‘hy“[.g“ JESRRSTOURTUURRRUUOURIUTRRRUUOURTPURROTIOS SRVERTOTOTRON

3000

abyssopelagic

hadalpelagic

© 2002 Jeff Drazen

Abyssal zone




Udenstilpes § kérsgriezums

Bilue-winged
LER ]

b s v L

L3 littoral

litor ale §

limnetic zone ]
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Temp.

Epilimnion
Hypolimnion " temperatiras léciena
' slani sauc par
termoklinu,

EPILIMNION LAYER
ARM, LESS DENSE WATER
SUALLY WELL 0YGENATED

Par hemoklinu sauc
tad, ja taja hdz ar
dziluma mainu ir

THERMOCLIE LATER noverojamas str_a?UJas
RAPID TENPERATURE CHNGE L(Tm_ koncentrécuu

MAY CHANGE POSITION THROUGHOUT

THE DAY FHiHT izmainas.
>

HYPOLIMNION LAYER i
COLDER, MORE DENSE WATER ™%
OFTEN LOWW N 0AYGEN



Pycnocline (Piknoklins)- robezslanis, kas atrodas starp tidens
masam ar dazadu temperaturu un salumu

Greenland Equator Antarctica
Surtace : '

300 -

Increasing density/salinity/temperature —»

600 -

900

Depth (m)




vasara rudens

winter wind :// j

0°C near surface

© 2010 Encyclopaedia Britannica, Inc.

Udens cirkul &acija un stagn acija (samais 13anas pateicoties temperat aras, Gdens
blivumam un v €ja ietekmei) m érenajos platuma gr ados.



Temperat aras cikli ezeros

f— wrind , (Owerturnd

ice cover

HoQ recches moximuam
cdansity ar 4*c.
LATE FALL S M ME R
il (Loyering)

FaLL

cool air (Overturn)
and windg




Ja ezeri vis a dziluma ir vienm erigi pies atin ati ar
skabekli k a oligotrofie ezeri, tad S adu pies atin ajuma
likni sauc par ortogradu.

1
|
I
I
|
I
I
1
|
|

® 1033

Spring end fall cvartum

ms ir nevienm eérigi sadal its, kad hipolimnija

Ja pies atin aj
1 art vasar a nav sk abek]la, tad |1kni d eve par

apaks eja sl



Eitrofi Gdenl

Wﬁ.ﬁ)

Oligotrofos Gidenos maz bar Thas vielu, Eitrofos Gdenos daudz bar 1bas vielu,
neliela litor ales josla, maz fitoplanktona izteikta litor ales josla, daudz fitoplanktona,
vasar a masveid a cianobakt ériju savairoSan as!



Udens dzidr Tbu nosaka ar Sekki diska
palidzibu, to iegremd ejot adent lidz
izzad atS kirtba starp baltajiem un
melnajiem segmentiem. Uz auklas

nolas ttais lielums (cm) r ada
fitoplanktona kl atbatni, kas savuk art
norada uz bar 1bas vielu (P, N) iepl adi
udenstilp €. Nav pielietojams br Gnudens
ezeros

-a} " . . -
| ) J .\
l(dlu \‘Wt @ \) @ M )
Clear lake having a Turbid lake having large
small algal population algal population results
results in a deep SDT in shallow SDT reading,

reading, high clarity low clarity



UPES un EZERI
Upe organisk as
vielas no arda
un
alztransport e
(pasatt irisanas)

Ezers organisk as
vielas akumul e.

Head
(source

R Gentler Gradient
Longitudinal Profile

Note: Concave-upward curye



LENTISKAS un LOTISKAS sist emas —st avosi
udeni un tekosi udeni

Lotiski udeni

o

Ezeri, diki, mitr Upes, u.c. tekosi Gdeni



Upe attistas ne tikai laik a, bet ar1telp a: tas noz ime,
ka virzien a no iztekas uz gr 1vu udens k last vec aks:

Upe uzkr aj un p arveido
visas ietekmes, kas bija
augstec ée;

Upes kimisko sast avu
galvenok art nosaka upes
baseina geolo gisk as
Ipasibas.




Dzives nosac 1jumi up es

butiski ats kiras no st avosiem
udeniem:

Te dzivos organismus vienm éer
letekm e straume, gan tos, kas
pieplok upes dibenam,

lerokoties grunt 1s,

-gan tos, kas mekl ejot aizv €ju no
straumes, turpina savu un upel
atbilstoso dz 1ves ciklu.

Vielu aprite up e nav nosl egta, kam er
ezeros to var uzskat 1t par vair ak vai
mazak nosl egtul!



Estu arijs — upes gr 1vas rajons, kur
upe ietek | ara val oke ana

Dazads salums;
Paisums-bégums;

Zemaka biologiska
daudzveidiba;

Loti augsta produktivitate;

Seklu “turbidu” tdenu
platibas

“Sals kilis” — kad smagais,
blivakais un v esakais j aras
udens kilveidigi pa apaksu
lenak upes gr 1va , savuk art _
viegl akais, maz ak blivais, TN, L —
siltais upes udens pa virsu
lepl ast jara, sals Kilis
atrodas nep artraukt a
kust1ba!




Very little mixing Dominant downstream
of fresh and salt water fresh water flow

=

Small A E Y-
Tidal Input

Tip of salt wedge

Slight upstream
residual flow in
salt water wedge

A Salt Wedge Estuary

www.flickr.com/photos/rakfram/4822495800/sizes/m/in/photostream/
Gaujas lejtece un gr 1iva (estu arijs) Daugavas gr iva (estu arijs)
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FIGURE 19-1 Low species diversity in estuaries relative to marine and fresh waters. (a)
Simplified diagram: note that there are few true estuarine organisms but that many marine
species can use the saltier regions. Modified from Barnes (1974) and Remane and Schlieper
(1971). (b) Numbers of animal and plant species along the Tees Estuary, England. Marine
animals are much more diverse in the ocean than plants such as seaweeds and account for
much of the difference in diversity. Although there may be few true estuarine species, orga-
nisms such as oysters can be very abundant and commercially valuable. Modified from Alex-

ander, Southgate, and Bassendale (1935).




Udens saluma izmainas estuarija
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Ezeri ir dabiskas izcelsmes udenstilpes reljefa
padzilinajumos sauszem e

“Ezeri ir no visam pusém slégta zemes padzilinajuma esosa
udens masa” (Georg Jung, 1990)

Udens masa ir ar adeni piepild Tts
padzilinajums k ada geolo gisk a

slant, kurs ir pak Jauts d edesanai,

Ta satur biolo giskas izcelsmes da las:

Bakt erijas, s eénes, augsnes dz 1vniekus,
humusu.

Udens masas un reljefa pazemin ajuma
veids — ezerdobe nosaka ezerak a e s
dzives telpas 1pasibas,




Ezerainums

http://www.nectareal.com/wp-content/uploads/2009/05/saimaa21.jpg

Ezerainums — attieciba (%)
starp kadas teritorijas ezeru
kopplatibu un Sis pasas
teritorijas platibu:

Sauszemes vidéjais
ezerainums -1,8 %;
Lielakais ezerainums —
Somija — 9,4 %;

Latvija — 1,55 %;
Kraslavas raj. — 5,1 %;
Bauskas raj. — 0,07 %



Caurteces un beznoteces ezeri

Caurteces _ezeri — ar pieteci un noteci Beznoteces ezeri —

bez pieteces un noteces



Dzidrudens ezeri un Brunudens ezeri

(maz humusvielu) (daudz humusvielu)

’Cv)ertoks Islienas ezers,

http://www.google.lv/imgres?imgurl=http://www.atputasbazes.Iv/ http://static.panoramio.com/photos/original/14950828.jpg



Dzidr adens ezeri
Oligotrofs un Eitrofs

2002 Brook/Col - Thomson Leaming ° 2002 Brooka/Gale - Thamson Learning

Maz baribas vielu Daudz bar 1bas vielu



InGraasing

MESOTROPHIC LAKE Viteait

-,

‘_ﬂ '_Qfos OLIGOTROPHIC LAKE S mezotrofs

Denza
wegatat

“EZERU TIPOLO GIJA” p ec to barosan as tipa



Purvu hidroekosist emas - br unudens
distrofie purvu ezeri

Ezeri bagati ar humusvielam, kas ir gan
izskidusas, gan ari koloidala forma;
vielas saistitas kompleksos

Udens br tins,
Zemo bioproduktivitati nosaka zemais pH;

Augu maz; maz fitoplanktona, nenotiek
cianobakt eriju masveida
savairoSan as!

Baktériju maz- tas nespéj parstradat
huminvielas;

Epizodiski bagats zooplanktons, kas partiek g’&
nevis no algém, bet gan no izskidusam o3
huminvielam; -

Zema biolo gisk a daudzveid 1ba, jo

ezeros sk abs udens (zems pH)

Liel akoties Sie ezeri atrod as
aizsarg ajamas purvu teritorij as un
ir Joti t1ras aizsarg ajamas
hidroekosist emas




Purvu distrofo ezeru fauna un a




Ekolo giskie grup éjumi adenstilp és

o . - Pelagiale — briva
-+ |' Litor ale —josla, kur — —|- i - ) _,..|
o e udens josla
! Spéj attistities )

ddensaugi Planktons — udens
Neistons — organismi, masa pasivi peldosi

kas noturas uz utdens organismi
virsmas |

T

ey 'H:' ""Li' Zooplanktons un fltoplanktons R W

IIIJ r'

TTE W ="-'J-"

ﬁe-hmh- T R ALY AN Sy ey

Psammons-
smilSain a
piekrastes
josla

Makrof 1ti —
makroskopiskie
udensaugi

Perifitons Nektons — organismi,
- Apaugumi uz udent kas sp €j brivi
legremd étiem objektiem parvietoties

o

Zoobentoss — uz bent ales dzivojoSie bezmugurkaulnieki
Fitobentoss — bent ali apdz Tvojos as alges




BAKTERIOPLANKTONS UN BAKTERIOBENTOSS

Bakterioplanktons ir visu udeni suspendéto bakteriju
kopums, kas brivo siinu, mikrokoloniju vai
detritbakterialu kompleksu veida pasivi peld udeni.

Bakteriobentoss — grunti.

No ekologiska viedokla bakterioplanktons ir
planktona sastavdala, kuru raksturo populaciju sugu
daudzveidiba, trofiska struktura, vairosanas atrums
un vielu maina mijiedarbiba ar abiotiskas un biotiskas
vides komponentiem.




Fitoplanktons — mikroskopiski
fotosintezejosi organismi (galvenokart
alges), kuri atrodas suspendéta stavokli un

pasivi parvietojas ar udens masam




Phytoplankton Productivity Limited to
Photic Zone

Scattering and reflection

Fimtona proddktivit _.é-t'i"limit é fotisk a zonal!

Depth at which light
is reduced to 1% of
surface intensity, in m

- Coastal seawater -
- Temperate oceanic seawate)

50

75

t WI - Clearest tropical seawater -




Dzivam fitoplanktonam rakstur 1ga C:N:P relativa
atomu attiec 1ba

When nutrients are not limiting, the molar element ratio C:N:P
in most phytoplankton is 106:16:1

Relative number of atoms
Element in living phytoplankton
Carbon 106
Nitrogen 16
Phosphorus 1
Iron 0.01




ABUNDANCE

SEASONAL SUCCESSION OF
PHYTOPLANKTON POPULATIONS

GREEN

| GREENS

DIATOMS
DIATOMS

JAN peg MAR spRr MAY jun JUL 4uG SEF oot NOY pEC




Fitoplanktona loma baribas kede




Fitoplanktona sezonalas izmainas
(péec hlorofila daudzuma)

0.005 0.05 0.5 5.0
SeaWWiF S Chlorophyll (mgim™



Zooplanktons — dzivnieku valsts izcelsmes planktona
organismi

knature.org/browse
. . L :#



Zooplanktons bar 1bas kede

the plankton
ecosystem Photosynthesis ’\ T ;‘

200
plankton

sunlight

Marine Zooplankton
Phytoplankton

sea bottom



Fitoplanktona un zooplanktona sezon ala attistiba gada laik a
atkariba no baribas viel am (P,N) un saules gaismas

Seasonal Phyto- & Zooplankton Abundance
I

:'E‘-pring diatom

Available
sunlight

wWinter




Perifitons (apaugumi) - organismu kopums, kas mit

uz Udensaugiem un zemudens prieksmetiem.

Perifitons lauj spriest par
udenstilpé notiekosajiem
procesiem.

To izmanto, lai noteiktu
udenstilpes piesarnojuma
pakapi.



Fitobentoss - alges (galvenokart
kramalges, kuras udenstilpe dzivo uz
bentales)

http://www.itameriportaali.fi/dokumenttijarjestelma/kuvagalleria/26/fi_FI/381/_files/120765043
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Zoobentoss — uz bentales dzivojosie
bezmugurkaulnieki




Makrofiti

(Gdensaugi) — noteikta biotopa
augstako augu komplekss




Barosanas

G



Udens organismu baroSan as

Sunlight

Producers consumers

Decomposers



Biomasas piram 1da hidroekosist ema

Apex
Fredator

Piscivorous
fish

Planktivorous fish

Zooplankton

Phytoplankton

marineodyssey.co.uk/primaryproductivity.html




BaroSan as ezera




Barosanas upé

Palienes

- — augi
Udenr iekritus as tradosas lapas

)

A=
Alges un lapas




http://jtimnology.wikispaces.com

http://www.dec.ny.gov/images/administration_images/pondfoodweb.jpg&imgrefurl



BaroSan as oke ana un j Giras pel agiskaj a zona

sunlight

large shark

EXZ006 Encyclopedia Britannica, nc

kramalges < zooplanktons < mazas zivis < lielas zivis < haizivs



BaroSan as kontinent alaja Selfa un oke ana pel agiskaj a
zona

4 Top, tertiary
X consumer

Primary [
Consumers

A\ Secondary

Lrolie e

.

f—— e q_"‘“H'\-—_'-—-’.‘_"‘H_H_F—”---_--"'\—-_”—.ﬁ“"“—"%-”&___———ﬁu-"'w=-"__““-ﬂ‘““—u-’hvf
S . - ﬁndé-_\_\_""—h_ﬁ__\_‘_\_\_\_ continental sheif laval
D : sandstone  silt _ continental
; clay  clay _ coral I
Contine t|" _ shale  shale il limestone E ope
| N s i [HET HeETEr o K‘“HE n-nnti'nantal

Slse wrbidites —15®  abyssal plain

note: slopes exaggerated onZes

marineodyssey.co.uk/primaryproductivity.html




Baribas kédes juru pelagiskajas ekosistemas

|. Open ocean (6 trophic levels)

nanoplankton  microzoopiankton macrozooplankton megazooplankton' zooplanktivorous fish  piscivorous fish
(flagellates) — = (protozoa) ~— — (copepods) — . (chaetognaths)™ (myctophids) =™ (tuna, squid)

Il Continental shelves (4 trophic levels) ﬁ\ = .

§ o oz -y
@ macrozooplankton zooplanktivorous fish .
. (copepods) (herring) \ - _
: piscivorous fish

* IV i (salmon, shark)
benthic carnivores /

(cod)

microphytoplankton
(diatoms, dinoflagellates) .

planktivorous fish - piscivorous fish

(anchovy) _ (tuna)
macrophytoplankton or or
(chain-forming diatoms) _
megazooplankton planktivorous whales

——————————————

(krill) (baleen whales)




Ar ko Baltijas jura atskiras no citam juram?

Baltijas jura ir iesals
udens

Baltijas jura nav lielu
paisumu un begumu.
Baltijas jura ir sekla.
Baltijas jura ir
arhipelagi. Stokholmas
arhipelaga vien ir
vairak neka 25 000
salu.




Mazais sugu daudzums ir
izskaidrojams ar to, ka
Baltijas juras udens ir
saldudens organismiem par
salu, savukart salsudens
organismiem Seit sals ir par
maz.

Lai salsudens dzivnieki
varétu dzivot iesala udeni,
tiem jaspej regulét udens
saturu savas sunas,
mainoties osmotiskajam
spiedienam un
samazinoties sals
daudzumam udent.




Osmoregulacijas atskiribas juras un saldudenu zivim

Body fluids E:t’:ff:ss
less salty than ] \
waler

==— Drinks
seawater
T Sale excretion
by gills
Low urine production
by kidneys

(b) OSMOREGULATION BY MARINE FiSH

Body fluids Osmotic

I i water gain

Salt absorption

High urine production = by cats

by kidneys
(¢) OSMOREGULATION BY FRESHWATER FISH



http://latvijas.daba.lv/biotopi/jura.shtml

Sugu skaits Baltijas jaras piekrastes un atklataja dala

Baltic Sea ;

Frosh-wator qucioa

Bentiskis Bentiskie  Fito- W
o alges  dzmmield plankions - plankions hentoss

- Pickrastes dala | m Atklata dala






