
phosphorus, and potassium, which have 
very different geochemistries, have air- 
borne inputs to Welsh and Pennine 
bogs that are of the same order of 
magnitude, ~ 1 kilogram per hectare 
per year. Inputs of major cations 
(sodium, calcium, magnesium) are an 
order of magnitude higher; they are 
also higher, by an order of magnitude, 
than those from continental air over 
Hubbard Brook, New Hampshire. 

Since the peatlands of maritime 
Britain are nourished by a specially 
nutritious rain, the argument can be 
defended that such a characteristic bog 
plant as Eriophorum is limited by air- 
borne supplies of potassium. The argu- 
ment, which seems at first sight im- 
plausible, is justified not alone by the 
small inputs of potassium but by the 
unexpectedly high inputs of phospho- 
rus. Unfortunately, for its generality, 
we do not know how far eastward the 
Lancashire air continues to shed kilo- 
gram quantities of nutrients. The phos- 
phorus may all be derived from the 
Irish Sea, in which case the potash 
limitation may be strictly maritime. If 
more or less equally nutritious rain 
falls elsewhere in northern Europe 
(rain now dangerously enriched in sul- 
fate falls in Sweden), we can begin to 
see why ombrotrophic systems are 
prevalent there and why they are scarce 
in North America west of the Mari- 
time Provinces. (The extensive peat- 
lands of subarctic Canada appear to be 
mainly rheotrophic, "nourished by the 
flow," and not ombrotrophic, "nour- 
ished by the sky.") 

The special ecology of ombrotrophic 
bogs has always been appreciated by 
biologists, but the enormous differences 
in productivity, compared to rheo- 
trophic systems on calcareous sub- 
strata, will probably surprise many 
ecologists. Figures for primary produc- 
tion, in grams of dry matter per square 
meter per year, range from about 100 
in arctic tundra and 635 in Pennine 
blanket bog to 4600 in a German reed 
swamp, a rheotrophic "rich fen." 

The classification of peatlands as 
rheotrophic or ombrotrophic is not 
new, though the terms are; it is the 
familiar "morphologic-climatic" dichot- 
omy of low moor and high moor, with 
gratifying attention to that element of 
climate that is critical for morphology. 
Since it pays attention to growth and 
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fication should be. Whether it is ade- 
quately genetic, embracing the entire 
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Holocene history of all peatlands, or 
takes into account only their most re- 
cent stages, is a different question. It 
seems to me that the biogeochemical 
approach encounters limitations when 
confronted by significant climatic 
change. 

Many bogs, under similar topo- 
graphic and climatic conditions, have 
had rather different histories. More- 
over, these histories are not all of the 
same length. Accumulation rates of 
peat, as measured in dated bog sec- 
tions, are of the order of a meter per 
millennium, rising to half a meter per 
century in, fresh Sphagnum peat. Yet, 
apart from those on filled-in lakes, 
extremely few mires or blanket bogs 
have total depths greater than 2 to 4 
meters. Within a Holocene span of ten 
millennia, then, either the growth of 
most bogs is a post-Little-Ice-Age phe- 
nomenon or episodes of bog growth 
have been interrupted by periods of 
stability, intensified decomposition, and 
erosion. Such nongrowth periods are 
well marked in many bogs, especially 
north of latitude 50?N in Europe and 
45?N in North America, by recurrence 
horizons. The climatic changes they 
imply have correlates in the pulsed 
growth of glaciers, sea ice, and perma- 
frost. The chapters on history and 
stratigraphy mention these points, but 
in perfunctory fashion. The authors 
virtually dismiss recurrence horizons, 
on evidence that they are not synchro- 
nous across one German bog, and in 
numerous small ways these chapters 
do less than justice to an enormous 
paleoecological literature. Testaceous 
rhizopods, for example, are not men- 
tioned, and reference to pre-Iron-Age 
archeology is inadequate. 

I have referred to a Celtic bias, but 
the book has a subtler bias that is philo- 
sophically more interesting. The au- 
thors are young, and it is well known 
that interest in history intensifies as a 
person lives through more of it. In a 
word, the bias of this book is ahistori- 
cal. Such an approach, though rarely 
explicit, is characteristic of the IBP 
effort in ecology. It is a natural one 
for young, chemically oriented biolo- 
gists who are prepared to set aside 
ancient history, not as irrelevant, nec- 
essarily, but on methodologic grounds: 
to see how far they can get on steady- 
state assumptions. 
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put approach to modern ecosystems 
has taken us a long way in a short 
time. Steady-state assumptions, how- 
ever ahistorical, have proved method- 
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ologically powerful in other fields as 
well. In anthropology the same ap- 
proach is called functionalist, and 
geologists call it geophysics. Though 
an elderly historian finds it a bit sur- 
prising when applied to so richly his- 
torical a field as bog stratigraphy, he 
does not find an ahistorical view a seri- 
ous flaw. Rather, it is a necessary but 
temporary stage in the development of 
a historical science, and has the defects 
of its virtues. In the next phase, after 
the steady-state assumptions have been 
explored and then relaxed to allow for 
known or likely perturbations of the 
steady state, the new methodologies 
bring radically new insights into the 
nature of historical processes. Biogeo- 
chemical climatology has not yet trans- 
formed Holocene paleoecology, but 
Moore and Bellamy have brought the 
next phase a long step closer. 
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