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moving downstream (Dent and Grimm 1999;

Kemp and Dodds 2001a, 2002a Royer and others

2004: Inwood and others inpress; Bernhardt and



N
temporarily retained or permanently removed from
the ecosystem (Figure 1). Mechanisms for N
retention include adsorption, hiotic uptake, and
burial which stores N temporarily inthe sediment



cause nutrients in the water column move down-

stream much more rapidly than those in the par-

ticulate phase (Webster and Patten 1979). Thus,

biotic properties affecting water column nutrient



Nitrification in lotic ecosystems occurs primarily

in the oxidized surface of the bottom sediment and

only minimally in the overlying water (DeLaune

and others 1991; Kemp and Dodds 2001b). The

efficiency of nitrifying bacteria is highest when

dissolved oxygen penetration into the sediment is







of magnitude, drainage area increases over 7 orders

of magnitude. Thus, even though concentration

and discharge increase with drainage area, the N



the literature (see for example, Christensen and

others 1990; Chan and Knowles 1979; Nielsen and

others 1990; Chatarpaul and others 1980; Baker

and Vervier 2004, Böhike and others 2004, Mulholl

and others 2004, Gooseff and others 2004, Sheibley

and others 2004).

We found smaller lotic ecosystems (0.1 m3/s)

have the capacity to remove in-stream N loads at

about 4% per kilometer, but this value decreased

below 1% per kilometer when discharge exceeded

5 m3



may significantly reduce the retention efficiency of

lotic ecosystems by decreasing the time between

scouring events (impacting retention through up-

take). This may exacerbate problems associated

with chronic N loading in lotic ecosystems.

There is a great need for long-term studies of N

additions in lotic ecosystems as well as attempts to

manage increased N loading both by minimizing

non-pointup1mizing
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