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Northern peatlands, which have been studied scientifically for 
more than 200 years (Gorham 1953), cover between 300 and 400 
million hectares of the boreal zone, of which 7-8 percent have been 
drained (Gorham 1988). The two largest peat deposits are located 
in the West Siberian Plain of the USSR (Neishstadt 1977) and the 
Hudson/James Bay Lowland of Canada (Riley 1982). There are two 
major modes of formation. The filling in of small lakes, often by 
floating mats of vegetation, is the better known and may often have 
initiated the less well understood process of paludification (the 
swamping of upland mineral soils on very flat terrain, for example 
the beds of drained glacial lakes or lands exposed by isostatic 
uplift following glaciation). In the vast West Siberian peatland, 
the rate of paludification has been . fairly steady at about 107 km2 
per annum over the past 7,000 years, after 3,000-5,000 years of 
very slow spreading (Neishstadt 1977). 

Peatlands are initially minerotrophic fens, receiving 
circumneutral water that has perc'olated through nearby mineral 
soi s. In wet climates, fens often develop into domed ombrotropbic . 
bogs, whose strongly acid surface waters are fed solely by 
atmospheric deposition (Gorham 1957, elymo 1987). In the 
concentrically domed bogs of maritime climates the convex elevation 
of the dome above the marginal mineral soil increases both with the 
size of the basin and the amount of rain and snow (Wickman 1951) . 

The vegetation of fens is much more diverse than that of bogs 
(Gorham 1988), and is usually dominated by sedges, reeds, and 
cattails, often with a moss-carpet dominated by species of the 
brown-moss family Amblystegiaceae. In contrast, the vegetation of 
bogs is dominated by species of the bog moss Sphagnum and by shrubs 
of the heath family (Wheeler et al. 1983). Both fens and bog~ may 
be forested, but in maritime areas the bogs are usually open 
(Glaser and Janssens 1986). Bryophyte fossils provide a 
stratigraphic record of vegetational change that can be used to 
infer profiles of past changes in pH and water level (Janssens 
1987). 

Large peatlands usually exhibit complex landscape patterns 
(Glaser et al. 1981). Fens often have a unidirectional 
ridge-and-trough pattern oriented perpendicular to the direction of 
water f I ow, whereas in domed marit-ime bogs the - ridges and · tF.()ughs. 
are arranged concentrically along the contours of the dome. 
Midcontinental raised bogs are often present a~ clusters of ovoid 
"islands" divided by ribbed fens "water-tracks". Open pools are 
common on the surfaces of maritime bogs and those of high 
1 ati tudes, whereas the midcontinenta I bogs they are y.ery r ,are· . . · ,. On 
a much more local scale, bogs exhibit a distinct microtropography 
of hummocks and hollows, with the tops of the former up to about 50 
cm above the deepest points of the hollows. -
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Peat accumulates in waterlogged habitats where anoxia inhibits 
decomposition (Farrish and Grigal 1987), although on average only 
about 8 percent of net primary production by peat land plants is 
deposited as peat (Gorham 1988). The total amount of car-bon 
present (prior to drainage) in northern peatlands (~300 x 1015 g), 
is about one-sixth of terrestrial detrital carbon. - .1:1:8 annual rate 
of accumulation over the whole period of decomposition is 
approximately 0.09 x 1015 g (E. Gorham and J.A. Janssens, in 
prep.). The equivalent vertical accumUlation rate averages about 
0.6 mm per annum in the boreal zone (43-55 0 N in Canada) where most 
peatlands are found. Paradoxically, the rate of accumulation is 
unusually high, 0.9 mm per annum, in the Red Lake Peatland of 
northern Minnesota (48-49 0 N), just inside the forest at its border 
with prairie. This is a region with hot, dry summers that on a 
time-scale of a decade or two can reach drought levels in which the 
water table drops 30 cm below normal, leading to the comp.1ete 
drying out of the tops of Sphagnum hummocks. In contrast, Canadian 
subarctic peatlands (54-70 0 N) exhibit a vertical accumulation rate 
averaging a little less than 0.3 mm per annum. 

"Greenhouse" climatic warming might be expected to lower 
water-tables and inhibit peat accumulation in midcontinental 
peatlands, perhaps to the point at which more peat is oxidized than 
is deposited. It is also likely to melt much of the permafrost in 
high-latitude peatlands, which may lead to the oxidation of large 
amounts of peat and thus to the release of a great deal of carbon 
dioxide to the atmosphere (Billings et al. 1982) .. . Many .arctic 
peatlands ceased to deposit peat long ago, and thermokarst 
development (Billings et al. 1983) might well reestablish 
waterlogged conditions under which peat could again accumulate in 
them (Gorham 1988). The overall consequence of "greenhouse " warming 
might therefore be a shift northward in the zone of peat 
accumulation. 
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