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moss layer’, analogous to the ‘mixed surface layer’ seen in profiles of lake sediment.
154
Fig. 6.3 Model of age versus depth derived from 2'°Pb results for the bog peat. 155
Fig. 7.1 Flow chart of carbon and water in peat soils. Processes in bold constitute a
cycle of increasing carbon accumulation. When interrupted by drainage, (indicated by

the X )a cycle of carbon loss is initiated (plain text). 165
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Fig. 7.2 Model of bog peat, developed from the properties measured in this study.
Terms in italics were not measured in this study. 167
Fig. 7.3 Model of dried peat, developed from the properties measured in this study.

Terms in italics were not measured in this study. 169
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Summary

This research investigated carbon dynamics, water dynamics and peat formation at
Wellington Plain peatland in the Victorian Alps. The properties of bog peat and dried
peat were measured, and the ensuing results are outlined below.

The carbon chemistries of both bog peat and dried peat displayed changes with
depth consistent with an increase in the extent of decomposition of the organic
material. Representative changes in the alkyl:O-alkyl ratio down the profile were
0.14 to 0.96 for bog peat and 0.28 to 1.07 for dried peat. Laboratory incubations on
the influence of chemistry, particle size, water content and sample preparation
indicated that, in the absence of confounding factors, peat chemistry was the most
important factor in determining the size of the mineralisable carbon pool. Water
content was the most important factor in determining the rate of carbon
mineralization. In the field, both bog peat and dried peat emitted an average of
2 g COy/m*/d from the surface. Carbon mineralisation was related to both soil
temperature and soil water content, and this relationship was used to model peat
mineralisation under a range of possible future climate scenarios. Below the surface,
however, I measured lower rates of decomposition in the dried peat than in the bog
peat.

The water-holding capacity of peat was measured in the laboratory, as was the
rate of water movement through peat. Specific yield decreased down the profile in
both bog peat (0.88 to 0.45 cm’/cm’®) and dried peat (0.36 to 0.11 cm*/cm?). Hydraulic
conductivity also decreased down the profile in both peats: 5. 1x10™ t0 3.0x10™° m/s in
bog peat, and 1.0x10™* to 7.0x10™° m/s in dried peat. Relationships between the
hydrologic properties of peat and its physical and chemical properties were identified.
In the field, fluctuations in the watertable were monitored in concert with rainfall.
These laboratory and field measurements enabled me to develop models of the
hydrology of bog peat and dried peat.

Radioisotope dating indicated that both bog peat and dried peat began forming
around 3300 years ago. The bog peat appeared to have drained to form dried peat
between 131 and 139 years ago. Since that time, erosion appeared to have contributed

more to the loss of organic material from dried peat than carbon mineralisation had.
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Definitions and abbreviations

Acrotelm: the upper layer of a bog, rapid exchange of matter and energy with the
environment, see Table 1.3 for details

Alkyl carbon: a carbon atom bound to only hydrogen atoms or other carbon atoms
ANSTO: Australian Nuclear Science and Technology Organisation

Aromatic carbon: a carbon atom with a double bond to another carbon atom

Bog: a peatland with the watertable permanently above the surrounding
groundwatertable, usually Sphagnum-based and actively accumulating peat, has a
characteristic hummock and hollow topography, also known locally as a mossbed
Bog peat: the peat in a bog

Capitula: the top of the Sphagna, a headlike cluster of branches at the apex of the
stem

Carbonyl carbon: a carbon atom with a double bond to one oxygen atom and a single
bond to another oxygen atom

Catotelm: the lower layer of a bog, slow exchange of matter and energy with the
environment, see Table 1.3 for details

Dried peat: a drained remnant of bog peat, without a permanent watertable, also
known locally as humified peat

EOD: extent of decomposition

Fibric peat: undecomposed or weakly decomposed organic material; plant material
remains are distinct and identifiable; yields clear to weakly turbid water; no peat
escapes through the fingers when squeezed in the hand

Groundwater: water which has passed through soil or rock material

Hemic peat: moderately to well-decomposed organic material; plant remains
recognisable but may be rather indistinct and difficult to identify; yields strongly
turbid to muddy water, amount of peat escaping through the fingers ranges from none
to up to one third; residue is pasty

Mesotrophic: water high in nutrients, generally groundwater

Minerotrophic: water high in nutrients, generally groundwater

NMR: nuclear magnetic resonance

0-alkyl carbon: a carbon atom bound to an oxygen atom

Ombrotrophic: water low in nutrients, generally rainfall
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Peat: the organic soil of a peatland, including all material below the close surface of
the Sphagnum capitulum

Peatland: an ecosystem with a peat soil

Permanent storage: storage of water for years

Sapric peat: strongly to completely decomposed organic material; plant remains
indistinct to unrecognisable; amounts ranging from about half to all escape between
fingers; any residue is almost entirely resistant remains such as root fibres and wood

Temporary storage: storage of water for hours or days
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