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Patterns of disturbance in aquatic and riparian systems in mountain landscapes can be
strongly influenced by the structure of stream networks. Network structure determines, in
part, the distribution of geomorphic processes and their effectiveness as disturbance
agents within stream systems. A 50-year record of debris flows in a Cascade Mountain
landscape reveals a concentration-of events in a limited set of the first- through third-
order channels and a shifting mosaic of linear disturbance patches within the stream and
riparian network across that part of the landscape. Channel segments not subjected to
recent debris flows may serve as refuges in debris-flow producing floods, and sources of
organisms to recolonize severely disturbed patches. Study of a major flood in 1996 on
fourth- and fifth-order channels suggests that the widespread, 30-year-old, riparian aldei
stands experienced highest severity disturbance (removal) where floated wood was moving
in a congested manner.These batches of wood were commonly delivered to the larger

'channel by debris flows from tributaries. Uncongested wood movement (floating individ-
ual pieces) tended to topple trees without removing them. Analysis of stem-map data
from before and after the flood in a wide valley floor area with extensive alder stands
shows a fine-grained pattern of disturbance patches of toppled and removed stems. These
patterns reflect changes in channel position, impacts of floated wood, and other processes
influenced by channel position. Aquatic habitat was altered directly by channel change and
bed turnover, as well as indirectly by alteration of the riparian zone and its influences on
the aquatic system. These observations form a basis for defining both deterministic and
more stochastic properties of the disturbance regime over this mountain stream network.
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Soil respiration is controlled by soil temperature, soil moisture, fine root biomass, micro-
bial biomass, and soil physical and chemical properties. The thinning of forests will change
soil temperature and moisture and thus change the soil CO2 efflux. Using an LI-6400 Soil
CO2 Flux System we measured soil surface CO2 efflux in an 8-year-old ponderosa pine
plantation, 58% of which is covered by trees, in the Sierra Nevada Mountains in California
from June 1998 to April 2000 before a pre-commercial thinning, and from April to
November 2000 after the thinning. We established two 20 m by 20 m sampling plots
and measured soil CO2 efflux and soil temperatures (10 and 20 cm in depth) and moisture
on a 3 by 3 matrix of sampling points in each plot. We found although soil temperature
and moisture explain most of the temporal variations in soil CO2 efflux, they explain only
a little part of the spatial variation of soil CO2 efflux. A thinning intensity of 60% of the
trees significantly changed the microclimate in the forest, but the soil CO2 efflux does not
vary significantly before and after the thinning.
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