K o

Table of contents

Table of contents

L4 3627

.3

SUMMAIY cociiiintiiiitiiiiiiieestree e sssssssssesesssssssssssssseassssssssnsnnssesessessssssssnnaneses 3

Zusammenfassung 7
1. Introduction .... .9
1.1.  Hypolimnetic O; consumption................. 9
1.2.  Generation of the flux of reduced sUbStaNCes (Fred) ....ovoveveueiiriiiiiicierieiieeeieeceee e 11
1.3, Previous research and OPEN QUESTIONS .........c.cuieriiieiiriiieeeee ettt tetes sttt esese et eae s st es s s s eees 12
T:8:  ADPIOBCH sssssiiieutiseassissss tenssiss sesssuatensitodiunstisussiatsssassssntn s Sauessdisns sssesasmarhsions sdish biestars sos v 14
1.5, -STEUCTUTE OF LINESIS: . sousssiiisessensss istsssussosasinsnssnsessnostonssass sssatss sedihisnss stessss s ss0es s S5 EovRHEtH U EEstuhesbniedabitd 14
2.  Organic carbon mass accumulation rate regulates the flux of reduced

substances from the sediments of deep lakes.......c..cccecevviirrcicnrinniciiccencnnnns 17

2.1.  Abstract 18
2.2, INEFOTUCHION ..ottt s h bbb 18
2.3, Materials and Methods..........ccouoiuiiiiiiiiic 20
2.4.  Results and Discussion 25
2.5.  Conclusion.......cccceeereiens 35
2.6, ACKNOWIEABEMENTS. ...t 35
27 ADPCNTIX: oy 1o iisises susvsanyinsaiassnssssbssuinsssd duseinsinsnisonsuisnssnssnsutint dutonanisions susvasssssoass 36
3. Using small-scale measurements to estimate hypolimnetic oxygen
depletion in a deep lake ................. . 39
3.1. Abstract.... 40
352 INtPOAUCHION . ionssisiBii i siionsiniolivesnenstsessbedonsonsarsonsnsivasnosse 40
3i37 MELNOUS 5., vissvannesesitesidiise suresosisivessessisssdsssnsisssstpeisntebiesensasnsssessats 44
3. RESUILS:vnsussocsessenistosnsitniiiaidsnsasnsnsssssnsssonsssiosesiensisisinatsussashonssssduesnsssbsnsns 52
350 DI OSSO i stsm i s inssine iutinsin s AR a3 54em 4 NN S U GO TONS RS ST 63 oHShat e Fe NS Sk R e s e sE R naE 56



3.6, CoNnclUSIONS ..cocuiiiiiins 63
3.7.  Acknowledgements........... 64
3.8. Appendix 65
4. A portable low cost coulometric micro-titrator for the determination of
alkalinity in lake and sediment porewaters 67
4.1.  Abstract 68
4.2.  Introduction 68
4.3. Methods 70
4.4.  Results and discussion 75
4.5.  Conclusion........ccccoecrniiiniincinnninn 80
4.6. Acknowledgements.... 80
5. Conclusions ... . 81
6. Outlook 85
6.1.  Theinfluence of organic matter quality on Fres and SOU 85
6.2.  Testing the relative importance of Freq, SOU and WCM on AHM 86
6.3.  Factors limiting the flux of reduced substances from the sediment 87
6.4.  Micro-titrator development 88
6.5.  Modelling of fluxes of reduced substance: 88
References Y ) |

Appendix |. Thermostatted dual-channel portable capillary electrophoresis

instrument

99

Appendix Il. Micro-injector for capillary electrophoresis..........cccccseecueerreneen.. 109

Acknowledgements

..115

Lol V{3 [ol1) [T7, IV | £ T Pt A i MR e P P R R T P A oulh | Iy 4




