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GEOGRAPHIC DISTRIBUTION

Bill Williams River, Agua Fria River, Arizona

Synopsis

Riparian ecosystems in the semi-arid regions of the western US have important habitat and
aesthetic values because they are structurally distinct from the surrounding drier landscape.
The character of these systems and their responses to management actions have been heavily
influenced by invasion of non-native plant species such as saltcedar (Tamarix ramosissma)
and Russian-olive (Elaeagnus angustifolia). This study encompasses basic research at
multiple spatial and temporal scales aimed at defining the environmental determinants of
the distribution of non-native trees in western riparian ecosystems. This study. in
combination with a complementary study focused on case studies addressing site-specific
Department of the Interior riparian management questions, describes activities of an
interdisciplinary team whose overall goal is to better inform riparian management decisions
by better integrating hydrology, plant ecology. and fluvial geomorphology. This study has
three basic components:

1. continuation of a series of small scale manipulative experiments aimed at quantifying

life history characteristics relevant to replacement of native with non-native trees;

watershed scale studies aimed at the temporal sequence of invasion as related to

management actions and changes in environmental conditions;

3. aregional scale study correlating distribution of the important native and non- native
trees to a suite of climatic and hydrologic environmental determinants.

b2

The small scale manipulative studies extend the group's previous experiments comparing
characteristics of seedling germination and survival among native cottonwood (Populus
spp.) and non-native salt cedar and Russian-olive by conducting a seedling establishment
comparison of Russian-olive (a large-seeded. shade tolerant invader) to cottonwood (small-
seeded. pioneer natives) using manipulated paired field plots. At the watershed scale.

2 current seedling establishment rates and retrospective analyses of processes producing
existing tree composition are being measured above and below dams on two Arizona rivers
(Bill Williams and Agua Fria) that have large non-native tree populations and substantial
flow alterations from dam operations. The regional scale work is based on measurements of
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vegetation, channel geometry, climate, and hydrology at 350 randomly selected streamflow
gage sites in 17 western states. Relatively long hydrologic records at these sites support the
. possible isolation of streamflow variables as determinants of the susceptibility of riparian
sites to various non-native trees.

Application of Research: Better quantitative understanding of the hydrologic and
geomorphic determinants of native and non-native plant distribution in western riparian
systems will improve Department of the Interior decisions regarding reservoir operation,
direct control of invasive plants, grazing management, and native ecosystem restoration.
The functional relations developed from this research also contribute to meeting Department
of the Interior responsibilities for endangered species utilizing riparian habitats and to the
quantification of federal reserved water rights associated with Departmental riparian lands.
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