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Organic substances vs organic matter




Distribution of electrons within shells

» neon: 1s22s2p32 (73 Ne)
« Within shells electrons are distributed on
orbitals (max. 2 electrons on one orbital)
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The wide world of organic substances
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Global Photosynthesis
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Bio- polimers vs geo-polimers
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Crystalline array Cellulose Anatomy of the Plant Cell
of molecules in microfibril

a micelle

Bio- polimers vs geo-polimers
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Measures of organic matter




Organic matter in sea-water

Water sample

Filtration-0,45 um

‘ Dissolved ‘ ‘ Suspanded ‘
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PROBLEM=» all compounds vs thousends of individual organic compounds

Organic matter Individual
(all OM, fraction ) organic compounds
— MO (ChZT, OC) — BaP
— HS — schizokinen
— BODs — glucose
— colour intensity — propanol
— mutagenic — nodularyna
— carbohydrates
— hydrocarbons
| — PAH, PCBs |
mg C,,,/dm? mol/dm3
mg O,/dm3 ng/dm3
m-1
fluor.units/dm3




Measures of particulate organic
matter

. POC(POM)
. POM = 2.12 (+/- 0.08) POC

« BOD -> LDOM (mgO2/dm3)
* Nitrogen => mg/mg (%)
* HS content=> mg/mg



Persistant organic pollutants- POP’s
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Dissolved vs Particulate OM- sizes
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Chemical structure
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Panel A
shows the potential interactions between organic
molecules and surfaces.

Panel B

is a conceptual diagram of the organic-mineral onion
in which organic matter is protected within a mineral
sheath, largely composed of clay minerals,

especially the expanda

shows a ESEM image of one such organo-clay onipn
isolated from the Mexican Margin. The aggregate has
a density between 1.05 — 1.2 g cm-3 and is roughly

45% organic matter by weight. The size of the cluster
is ~50 x 100 microns.







Role OM plays in marine environment

* Produkcja pierwotna

» Marker

* Reg.N/P

» Stez. 02

 Pozywienie

* Pole swiatla, mnutrienty

« Kompl.subst toksycznych






Sources of OM in marine environment

* Primary productivity/ biota
* River run-off

* Precipitation

« Sediments




Fate of organic matter in the sea




Factors controlling oxygen concentration

1. CO2 assimilation/OM mineralization

CO, O,
n | o=
Assi;milation Ozconc.
CO, + H,0 —p* CHO + O,
T " 02
—= l
Mineralization !
COZ + HZO S CHZO + 02 Defth
Deposition

2. Oxygen saturation disequilibria
*Temperature oscilations
*Supersaturation



Oxygen concentrations — coastal (astuszax.2007)

surface(0-2m) vs bottom (2-0.5m above bottom)
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Oxygen concentrations — offshore (pastuszak,2007)

Gdansk Deep, P1 station
a) concentration (ml/l)
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I uffy Layer Suspanded Matter
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Organic matter/carbon burial rates

In the Baltic sediments

" *T1/2 ~ 5-8years
Eg““'{ - « Burial efficiency ?
T R R 10-30%
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Hartnett, H.E., Keil, R.G., Hedges, J.I. and Devol, A.H., 1998.
Influence on oxygen exposure time on organic

carbon preservation in continental margin sediments.

Nature, 391: 372-374



Organic matter in the carbon cycle




POM and DOM cycling
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C03 Concentration (ppnw)

Global warming
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Marginal seas in the global carbon cycle
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Biophysical pump, PLANKTOS Oceans CO, uptake, Sabine et al. 2004

Role of the marginal seas in the global CO, uptake ???

 mariginal- 0,4 Pg C year -! (Thomas et al., 2004) ;
1,0 Pg C year-1 (Tsunogai et al., 1999)

» global- 2,0 Pg C year! (Cai et al., 2003)



Baltic Sea carbon cycle
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Extraction

F  Carbon fluxes as a product of material fluxes
and carbon concentration

9. Primary production/mineralization




Concentration of OM




Baltic Sea Cruise 2006 / AREX 2006
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POC modelling

POC (mg C m*)
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OM burial rates in sediments




Organic carbon in the Baltic - yearly fluxes (10° ton/year)
standing stock (10° ton/year)
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Fresh o.m. production impact on sedimentary organic carbon
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Methods of the carbon return f

from the bottom sediments:

1. DIC and DOC concentrations gradient ig !

waters

2. ,,Time Capsule” (I and Il)

3. Dissolved carbon concent
water layer (Bernd Schneic

4. Isotopic composition of th

sediments
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5. Thermogravimetry (TG-IR) ...

- 2. Complex sediments
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- . Hard clay
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CONCLUSIONS Amount returning to seawater as a consequence of
organic matter decompositoion

| Flux Budget (105ton)
PROCESS | F F| F,
0 1 0 1
Sediment./Diff. | Fq - < (1.88)] 3.89 ) 0.10
577
Dischar./extr. | Fy| 0.21 : 0.00
Run-off Fo| 3.12| 9.44 - -
Prec./aeros Fo | 0.17 | 0.02 | 0.01 -
Water exch. Fw| 1.62 110.62 | 4.10 |18.45
8 41
Total YF| 5.12| 20.10 | 1679 18.55 F,=XF
7
26.96 = -43’y=éx106 t/a
25.22 2834 — g3 s/m?a

Estimated yearly carbon fluxes in the Baltic Sea,
Pempkowiak 1976, Peltonen 2002; Thomas et al. 2003a; Thomas et al. 2003b; Smailys 2005, HELCOM 2004, 2006, SMHI 2003)
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Baltic C bussiness

“| Baltic-C: Building predictive capability regarding the Baltic Sea
organic/inorganic carbon and oxygen systems
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Organic matter in the Baltic sediments
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Deliverahles List Deliverables List
Del. No. Deliverable Name WP no. Delivery date Del. Nao. Deliverable Name WP no. Delivery date
(momnth) (month)
Estimating envirenmental costs of change in the i o Data base consisting of Cr depth profiles measured i
D1 acid-base balance (pH). ! = = in the ceniral Gotland Sea. 4 0
D2 Assessment of Baltic Sea CO; system. | i 03 Report concemning mechanisms of carbon flux to 4 16
= - — - s the Baluc sediments. .
\ The Baltic-C data base. . - - -
D3 1 36 DM Improved parametenisation of the gas exchange 5 12
D4 Lecture and notes on the Baltic Sea CO; system 1 R transfer velocity.
@de" chm.ate CJ.ﬂ_[.'n!E' - - - D23 Measurements from the first 12 month of the 5 18
D3 seasonally resolved pLO; fields for the entire 2 12 project taken at the Ostergamsholm station.
Baltic Sea.
Seascnally resolved pCO, fizlds for the entire = oo D26 Acidic deposition for the Baltic Sea drainage basin. | 3 g
Dé Baltic Sea: Update. = aa _ . j - .
D27 Compiled present and firture scenario landuse data | 3 12
D7 Improved process parameterizations (biomass 2 12 for the Baltic Sea drainage basin.
production, nirogen fixation). D28 Setup and vahdation of the vegetation medel with | . 12
DE €0, gas exchange balance. 3 24 - implementation of DOC export algorithm and
. - ] . ; . coupling to mver runoff model.
D9 Cl:-_nl:eutr_a.'mn-.- of inorganic/organic carbon species | 1 e 20 Modelling present and past changes in vegetation,
in the major model sub-basins. D29 i 2 2 ] 18
Compilation of existing CO, carbon dara. E CO.; exchange and DOC prluducmn onw atershed
D10 ] _ 2 6 basis for the Baltic Sea drainage basins.
Dil Trend analysis for CO»/carbon vaniables. 3 12 D30 Modelling fanre changes in vegetation, CO; 6 24
n River inflow of alkalinity, pH, total organic ‘ exchange and DOC production on watershed basis -
D12 carbou, total inorganic carbon, and caleium: Initial |~ 6 for the Baltic Sea dramnage basis
database. D3l Data set on A, Cr. Ca and C,; inputs to the Baltic | 6
D13 River inflow of: alkalimity, pH, total organic = 8 = Sea. ;
- carbon, total morganic carbon. and caleium: ’ B e S o G E =
Undated database. D32 I\-Ic:-del describing .-\:."C :._C a au_d Corg inputs from 7 12
43 major watersheds for the period 1990-2000.
D4 Calculate remumeralization rates of organic matter 4 i o Model nms and data set Ar, Cr. Ca and Cpy; fluxes | _ N
based on exasting data. D33 from 83 watersheds as a fimetion of land cover ' 2
DLs New stranfied sediment samples collected covermg 4 . changes.
- Artkona Deep, Bombelm Deep, Gotland Deep, - D34 Model nns and data set on N and P fluxes rom 83 | _ 2
Coastal areas. 5 watersheds as a function of land cover changes. : i
Mmeralization rates at the sediment water interface . 55 Model nms and data on N and P fluxes from 23 i =
e znd in the deep water. - = D33 watersheds as a function land use changes. ! H
D17 Mineralization rate at different redox conditions. 4 12 D36 Modelling present and past changes of Baltic Sea 2 18
Collected cores analvzed. . CO system
D18 . 4 8
. Mineralization rates establizhed for a range of . D37 Modelling possible future changes m the Baltic Sea | 8 24
Dig envirpmuental conditions. 4 2 O system.
D20 Loads of carbon deposited to sediments and return 4 -
= flux of carbon from sediments for the enare Baltic =
Seg established.
Carbon burial rates in the Baltic sediments .
D21 4 3l

ectablished,




WP4 Most pressing deliverables

D.14 Calculate remineralization rates of organic matter basing on existing data M 6
D.15 New stratified sediment samples collected M12
D.16 Mineralization rates at the sediment water interface and in the deep water M12
D.17 Mineralization rates for different environmental conditions M18

D.14 =>Karol Kulinski will talk about remineralization rates
Aleksandra Szczepanska will show results of ‘data mining’

D.15 =»Sediment cores collected (Aranda, Oceania), Anna Maciejewska
D.16 =»Bernd Schneider (?)
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Oxidation-reduction potential in surface sediments (Pempkowiak,1995)
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