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Palaeoecology and the -wetting of Fenland

Palaeoecology is the study of plant and animal remains presenedinmestary deposits
order to deduce past ecological systems, habitats and environmenttbogi
Proxies include pollen, diatoms, dinoflagellate cysts, plant macitdf@nd mollusc

Peat sequences in southern Fenland have accumulated over much of thad
However, they are NOT homogenous, and record a wide range of differtaind habitat

In many places, this record has been seriously damaged or deshmayaghtdeep ploughini
deflation, drainage, desiccation and ongoing aerobic microbial decompositicihevast 200 yeal

Re-wetting of Fenland landscapes and thereaton of wetland environments often involve conce
of ‘returning’ the landscape to a previously ‘more natural’ and biodi\sted¢
Is it desirable or even feasible toaeate past Holocene environments tol
If so, which past environments should be ‘chosen’ to cope with currentitamd €onditions

Perhaps these are the ‘wrong’ questis




Adaption and Biodiversi

The peat sequences in southern Fenland have accumulated in respoisg ftestsvate
levels ‘backingup’ against increasing Holocene sea lev:

Wetland habitats in southern Fenland have adapted over time to the chamyosgehy
conditions (mostly constantly rising water tables). There hag/rheen stabilit

On large spatial scales, wetland habitats are-lived and resilient in the face of changing
hydrology because they can migrate spatially to exploit appropriatetioms:
On medium spatial scales, particular wetland habitats may rapaesient or shc-lived.
On small spatial scales, individual wetland habitats often resutlvenosaics of si-habitats.
The potential biodiversity of fenland comes not from a single ‘tabjediverse habitat, but frol
a mosaic of juxtaposed wetland and dry ground habitats, each of suffizemnd be viable, ar

each in turn comprising a ‘tapestry’ of -habitat mosaics.

‘Biodiversity’ comes from ‘Diversity of Habite




Palaeoecology and Palaeoenvironmental Indic

Although water levels are crucial in determining which habitats prekea precise plant ar
animal taxa within each habitat depend on other factors such as nstateistand pl
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Summary of Southern Fenland Palaeoenvironr
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Thin Section ofChare Lake Marl
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Location of Study Site




Great Fen Project

Medieval Palaeoenvironments

Thanks to Crane Begg




Whittlesey Mere & Holme Fe




Holme Fer

*Historically an area of acid raised bog
Holme Fen Posts *Never fully flooded by BA sea level rise

*Never flooded by Whittlesey Mere

eDrained and farmed from 1853

*Abandoned 1885

*Birch woodland since 1930s

*Rapid and severe peat shrinkage

*/m peat sequence now <3m thick

*Now one of lowest places in England




Holme Fen Peat Wastag




BH1 - Holme Fel

Lithology, Age & Environment

Birch wood peat (acid woodland)

Sphagnunmoss peat (raised bog)

Reed peat (BA reedswamp)

Alder wood peat (wet woodland)

Detritus mud (Neolithic fen pool)
5424 56“C yr BP early Neo

Oxford Clay
(supported Mesolithic dry woodlan




PH vs Redo
Holme Fen BH

Oxidised

Reduced

Highly reduced

Thanks to lan Panter




Whittlesey Mere Medieval Fishery

Map extract 1781 «One of the largest lakes in UK (c.1200 ha
sLake formed in late BA / early 1A
*Two mounds identified on promontory
*Medieval Fishing ‘Cotes’
sLake drained between 1849 & 1853

*Rapid and severe peat shrink




BH3 - Whittlesey Mere- Medieval Fishery

Lithology, Age & Environment

Reed peat (Medieval lake edge)
Wood peat (IA & Roman woodlano
— Clay bands (BA marine incursio

Reed peat (BA reedswamp)

D Sphagnunmoss peat (BA raised b
Alder wood peat (wet woodland)

Detritus mud (Neolithic fen pool)
— 5648 5014C yr BP early Neo

Oxford Clay

(supported Mesolithic dry woodlan




PH vs Redo
Whittlesey Mere Promontory Bt

Oxidised

Reduced

Highly reduced

Thanks to lan Panter



Trundle Mere- Fenland Pool

Map extract 1610 Located next to Whittlesey Mere
*Formed before WM in late Meso/early Ne
*Small (c.100 ha) yet deep (c.3-4m) pool
*Flooded by BA sea level rise
*Flooded by Whittlesey Mere

*Drained and farmed from 18



BH5 - Trundle Mere- Fenland Pool

PR

Lithology, Age & Environment

Shell marl (joined to WM)

Clay bands (BA marine incursion)

Detritus mud (BA fen pool)

Gyttjas (BA humic lake muds)

4395 451C yr BP late Neo

Reed peat (Neolithic reedswamp)

Alder wood peat (wet woodland)

Detritus mud (Neolithic fen pool)
6186 62'“C yr BP late Meso
Oxford Clay

(supported Mesolithic dry woodlan



PH vs Redo
Fenland Pool BH

Oxidised

Reduced

Highly reduced

Thanks to lan Panter



Potential Carbon Footprint of Holme F

60cm loss in 60 years (192010) equivalent to 1cm loss pery
1cm loss over 1#is equivalent to 10 litres per 2 per year

There is 280 cm of peat left, so it may all be gone in 280

Assume a density of 0.9kg/li
Equivalent to 9kg per 12 per year
Equivalent to 90,000kg per hectare per year = 90 tonnes per hectaral
Holme Fen 266 hectares. Thus 23,940 tonnes of peat lost in Holme Rerea
Assume 80% water and 20% org:
Thus 4,788 tonnes of organic material lost each
Assume 40% is carbon, thus 1,915 tonnes of carbon lost ea

Convert to CQ(x3.67) = 7,028 tonnes of carbon dioxide lost each

London > New York Return 720kg (0.72 tonn
Potentially, Holme Fen has a carbon footprint equivalent 9761 such jowadyye:



Carbon sequestration potential of Holme
700cm peat gain in 6000 years equivalent to 1.16mm gain pe
1mm gain over 1ris equivalent to 1 litre per 12 per year
Assume a density of 0.9kg/li
Equivalent to 0.9kg per 12 per year

Equivalent to 9,000kg per hectare per:
9 tonnes per hectare pery
Holme Fen 266 hectares, thus 2,394 tonnes gained in Holme Fen e
Assume 80% water and 20% org:
Thus 478 tonnes of organic material gained eact
Assume 40% is carbon = 191 tonnes each

Convert to CQ(x3.67) = 700 tonnes each y

London > New York Return 720kg (0.72 tonn
Holme Fen could be offsetting 972 such journeys eacl

10 hectares of wellhanaged fen could offset 1 hectare of agricultural



Water Table Management is Crucial for Wetland Creation and Gaiss

Accretion of organic sediment is only possible where the bic
created each year exceeds the loss due to microbial a

Where water tables are perennially high and have modest seasonaltibn
organic preservation is engendered by the anaerobic conditions (low ove&gdtx)

Where water tables are low, or where there are large sééfsctization:
aerobic microbial activity is rinitiated with each wetting event.

Organic materials (carbohydrates) are broken down to form carbon danddsate

Apart from ‘wastage’ of peat sequences, inappropriate hydrology caosesvetland’ habitat




Water Table Management in a Mosaic of Land Owne

Managing and maintaining appropriate water tables is particulafigullifvhere agricultura
land borders conservation land, since their groundwater requiremeptdieed/ different

Deep drainage ditches or dykes often cut into the bedrock, togeth
land drains (mole drains), create a lowered water table ipethi

A carefully positioned ‘groundwater dam’ (a slit trench cut down tdddrocl
and backfilled with a membrane, bentonite or concrete) can provide\atezl water table |
conservation land adjacent to active agricultural land, without impedicig dliainage

Although hydrological modeling is necessary to ensure the correctispioiis
the ‘groundwater dam’ offers the ability to create individual wetlaells’
and thus a diversity of habitat tyg




Water Table Management is Crucial for Wetland Creation and Gaiss

Appropriate hydrology engenders habitat diversity and carbon seque:

Wetland habitats are resilient and can adapt to changing cond
Stability is temporar

The potential biodiversity of fenland comes from a mosaic of we
and dry ground habitats, each of sufficient size to be v

‘Biodiversity’ comes from ‘Diversity of Habite

‘Holme Fen -Carbon Neutral since 202



Changes in wetland adaption and biodiver:
Palaeoecological studies frc
the Holocene of southern Fenl:

Dr Steve Boreha

Department of Geograp

University of Cambridg






