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Figure 13-6 Distribution of species on Earth.

Of the 1,750,000 known species on Earth, 86% inhabit land
environments and 14% inhabit the ocean. Of the 250,000 known
marine species, 98% inhabit the benthic environment and live in or
on the ocean floor, while only 2% inhabit the pelagic environment
and live within the water column as either plankton or nekton.
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Figure 16—-12 Heart urchin.

Feeding and respiratory structures of a heart urchin
{Echinacardium), which feeds on the film of organic matter that
covers sand grains.
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Leven in de delta ...
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NEDERLAND LEEFT MET WATERBODEMS
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Mijn loopbaan in de benthische ecologie

1996 nu

(PhD research project Ellen Weerman)
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Afbraak OM
* [CH,0] + 0, > CO, + H,0

¢ Microbieel proces
met zuurstof als
electron acceptor

zuurstof
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Intermezzo: zuurstof meten

1/12/2013

Zuurstof meten in de
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Depth (mm)
@ U o h b DO Lo =

Oxygen concentration (M)
200

Woodruff et al. Freshwat. Biol. 1999
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Alle Nederlandse
waterbodems
zijn praktisch
zuurstofloos

-> Toename in organische belasting >

STAGE 2 STAGE 0
BHQ & - 10 BHGQ =<2

Ref: unknown
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Sediment
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Organic matter mineralization

electron acceptors

Aerobic respiration

[CH;0]* + 0, — CO; + H,0

Denitrification

S[CH,0] + 4NO;~ — 4HCO;™ + 2N, + CO, + 3H,0
Manganese reduction

[CH,0] + 2MnO, + H,0 — HCO,~ + 2Mn,* + 30H-
Iron reduction

[CH,0] + 4Fe(OH); — HCO,™ + 4Fe,* + 70H™ + 3H,0
Sulfate reduction

2[CH,0] + S0,2~ — 2HCO;~ + H,S
Methanogenesis

2[CH,0] > CO, + CH,
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Figure 2. Measured concentrations in the pore water (solid dots) and modelled concentration

profiles (lines) at location A (open diamonds represent corrected alkalinity).

Van Den Berg, et al. Biogeochemistry, 2000
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Redox potentiaal

* Maat voor de balans tussen alle oxidatie
reductie processen in de waterbodem

* In theorie NERNST vergelijking

¢ In praktijk is niks in evenwicht.....

Redox potential
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Redox probe

‘electran acceptors

Aarobic respiration

[CH,0]" + 0, -+ €O, + H,0

Denitrification

S[CH,0] + 4NO,™ - 4HEO,™ + IN, + €O, + 3H,0
Manganess reduction

[CH,0] + 2ZMB0, + H,0 - HCO, + 2Mn,* + 30H"

CHED, + dFe, + TOH + 3H,0
2[EH;0] + 50,7 — IHCO, + HyS

Metharogenesis
2[CH,0] - 0, + CH,

‘Mote: [CHIO] is uved a5 a notation for arganic material.
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Meten in de diepte, maar ook in de tijd!
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Continuous registration
of redox potential profiles

* Hypnos logger

see poster P25
CURRENT DEVELOPMENTS IN
REDOX POTENTIAL
MEASUREMENT TECHNIQUES

Vorenhout M., van der Geest H.G.

8 depths (+2 till -50 cm)
15 minutes time interval
8 months
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Day night regime in sediment toplayer

Sunlight radiation (1fcm*2)
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Alle grote kringlopen op aarde
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Nederland
anno 2000

g
http:/www.geo-informatie.nl/
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Dynamiek is verdwenen

Slechte waterkwaliteit
Lage biodiversiteit
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¢ Weinig waterplanten
elkaar verbonden!

* Troebel water

e Zwevende deeltjes

* Veel voedingsstoffen (stikstof en fosfaat)

* Algen/kroos bloei

B,

® waarom droogval?

Alle problemen met
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> 'I'Droogval als maatregel ter verbetering van de water

m/files/2010/09
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Oxidatie van de waterbodem

¢ Ammonium > nitraat (nitrificatie)
> stikstofgas (denitrificatie in diepere lagen)
-atmosfeer
NETTO VERLIES VAN STIKSTOF

¢ lzersulfideverbindingen > lJzer(hydr)oxides +
sulfaat
lJzer(hydr)oxides beschikbaar om fosfaat te
binden
VERMINDERING BESCHIKBAARHEID FOSFAAT

Verbetering van de waterkwaliteit?!
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3o A
500 (H. Van Dam, 2009)
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Ontwikkeling macrofauna

Wormer en Jisperveld (NH)
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Eutrofiéring

* Overmatige toevoer van nutriénten
naar het systeem

Bronnen

e Extern

— Uitspoeling van meststoffen
— Inlaat gebiedsvreemd water
— Depositie

e Intern

Nalevering

¥ Interne
eutrofiering
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Laagveen, gebiedsvreemd water, OM
afbraak en interne eutrofiering

* In zwakgebufferde veenbodems is afbraak
geremd door lage pH en anaerobe condities

* Peilbeheer - Inlaatwater:
bicarbonaat + sulfaat

c Alkaliteit + electron acceptor 2>
afbraak OM > vrijkomen van P

Ref: Smolders et al, 2006 Chem. Ecol

Tegelijkertijd.....
P buffering neemt af door

* Meer sulfaattoevoer = sulfide vorming
Sulfide bindt ijzer
¢ Minder ijzer(hydr)oxide

¢ Minder P sorptie

* - Interne eutrofiering

Ref: Smolders et al, 2006 Chem. Ecol

| Interne
eutrofiéring

[CH,0] + 0, > €O, + H,0
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$0,2+2CH,0>HCO, +CO,+H,0+HS
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Aant. drnn'm?.aant. taxa
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(PhD research project Merrin Whatley)
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SFinquely Fontein (Basel)

In de klas?
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Primaire productie
dag nacht ritmes
verrijking

beesten toevoegen
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Ghosts of destruction
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