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The mountains of southern California receive
some of the highest rates of nitrogen (N) deposi-
tion in the world (~40 kg ha–1 year–1). These high
rates of deposition have translated into consis-
tently high levels of nitrate (NO3

–) in some streams
of the San Bernardino Mountains. However, not
all streams are exhibiting these high levels of
NO3

–. Perennial streams have high NO3
– concen-

trations (~200 µmoles l–1) while ephemeral streams
do not (~20 µmoles l–1). This difference points to
groundwater as the source of the NO3

– observed
in streams. Furthermore, the evidence indicates
a differential impact of N deposition on terrestrial
and aquatic systems in Mediterranean climates,
with aquatic systems being impacted more
quickly. The primary reason for this difference
involves the asynchrony between the time that
atmospheric deposition occurs (summer), the time
period of maximum soil NO3

– availability and leach-
ing (winter), and the time of maximum plant N
demand (spring). Our results indicate that semi-
arid Mediterranean climate systems behave dif-
ferently from more humid systems in that, be-
cause of this asynchrony, aquatic systems may
not be indicative of changes in terrestrial ecosys-
tem response. These differences lead us to the
conclusion that the extrapolation of impacts from
humid to Mediterranean climates is problematic
and the concept of N saturation may need to be
revisited for semiarid and seasonally dry systems.

KEY WORDS: catchment, forested ecosystems, hydrology,
nitrogen deposition, Mediterranean climate, semiarid

DOMAINS: atmospheric systems, ecosystems and com-
munities, environmental monitoring, environmental sci-
ences, freshwater systems, global systems, soil systems,
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TABLE 1
Watershed Characteristics

Conif.1 Hard.2 Chap3

Area Watershed Cover Cover Cover
Watershed (ha) Slope (%) (%)  (%)  (%) Riparian Flow Regime

Site 1 N/A N/A 5 12 77 N/A Groundwater spring

Site 2 667 49 12 22 65 Alder Groundwater dominated

Site 3 28 49 27 39 34 Ephem.4 Ephemeral stream with

shallow flowpath

Site 4 31 50 36 56 8 Alder Groundwater dominated

Site 5 137 47 67 21 12 Alder Groundwater dominated

Site 6 6 51 0 1 99 Bay Ephemeral stream with

shallow flowpath

Site 7 52 50 13 4 81 Chap.3 Groundwater dominated

Site 8 1421 50 10 15 75 Sycamore Groundwater dominated

1 Coniferous.
2 Hardwood.
3 Chaparral.
4 Ephemeral.
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TABLE 2
Regression Results for DOC, NO3

–, and Ca2+ against Stream Discharge

 DOC vs. Flow NO3
– vs. Flow Ca2+ vs. Flow

Pearson Bonferroni Pearson Bonferroni Pearson Bonferroni
Site  R r2  P  R r2  P  R r2 P

1 0.363 0.132 0.097 0.677 0.458 0.001 –0.118 0.014 0.598

2 0.745 0.555 0.000 0.926 0.857 0.000 –0.464 0.215 0.017

3 0.691 0.477 0.009 0.557 0.310 0.038 –0.501 0.251 0.140

4 0.671 0.450 0.000 0.689 0.475 0.000 –0.298 0.089 0.097

5 0.804 0.646 0.000 0.797 0.635 0.000 –0.837 0.700 0.000

6 0.451 0.203 0.008 0.045 0.002 0.791 –0.228 0.052 0.226

7 0.545 0.297 0.001 0.507 0.257 0.002 –0.045 0.002 0.806

8 0.686 0.470 0.000 0.927 0.860 0.000 –0.415 0.172 0.077
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