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A geometric analysis distinguishes between the size and shape components 
of lake morphometry. Implications of shape for nutrient recycling are 
investigated using models that relate two ratios: (1) sediment surface area 
in contact with the epilimnion to epilmnetic volume, and (2) mean depth 
to maximum depth (the depth ratio). The epilimnion's sediment surface 
area to volume ratio declines with depth ratio, in lakes with thermoclines 
shallower than about 1.2 times the mean depth. As depth ratio decreases, 
therefore, potential nutrient recycling from the sediment surface, produc- 
tivity, and sediment accretion rates are predicted to increase. This predic- 
tion is borne out by a significant netative correlation between productivity 
and depth ratio. The theoretical relationship of depth ratio to productivity 
and sediment accretion rate helps explain some limnological differences 
among lake districts. Glacially-formed lakes often have low depth ratios, 
and should therefore be more productive and fill with sediment more 
rapidly than otherwise similar lakes with high depth ratios, which often 
originate from volcanic or tectonic events. 

1. Introduction 

Limnologists have historically recognized three kinds of factors that 
influence lake typology, productivity, and succession: climatic factors, which 
are characteristic of a lake's biographic region; edaphic factors, which 
depend on the geochemistry of the watershed; and morphometric factors, 
which are determined by the shape of the lake's basin. The relative impor- 
tance of the three kinds of factors is debatable, and probably quite variable 
among lakes. However, Rawson (1939, p. 12), Deevey (1940, p. 738), and 
Mortimer (1942, p. 191) are nearly unanimous in their acknowledgement 
of the importance of all three classes of factors. More recently, limnologists 
have tended to emphasize control of productivity by nutrient loading (an 
edaphic factor), because models that predict the consequences of 
anthropogenic nutrient inputs have been notably successful (Moss, 1980). 
While nutrient loading is significantly correlated with lacustrine primary 
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