Understanding Tidal Marsh Restoration Processes and Patterns: BREACH II Research in San Pablo and Suisun Bays

Abstract

Our earlier CALFED-sponsored Sacramento/San Joaquin Delta Breached Levee Wetland (BREACH) studies of historically-restored and remnant natural wetland sites suggested that restoration of emergent tidal-freshwater and brackish wetlands in the Delta is contingent upon the interaction of tidal and fluvial processes with vegetation communities that depend upon prior (e.g., subsidence) and initial (e.g., breach locations) conditions affecting the rate of emergent marsh colonization and expansion.  However, many factors influencing the rate and pattern of shallow water habitat restoration are significantly different between the Delta and other regions under consideration for restoration actions by CALFED.  In expanding these (BREACH II) studies further down the estuarine gradient, into Suisun and San Pablo bays, we are: (1) systematically addressing the present status, rates, and patterns of tidal ecosystem restoration in discrete ecosystems; (2) determining factors that promote rapid restoration of shallow-water habitat versus factors that potentially inhibit natural rates and patterns of functional development; (3) assessing the contribution of shallow water habitats to food webs supporting tidal marsh ecosystems; and (4) evaluating the overall outcome of breached-levee restoration in the different Bay-Delta regions.  We are conducting the BREACH II studies in Suisun and San Pablo bays at ten new sites, including restoring wetlands and relatively “ancient” (~several thousand years old) and “centennial” (formed within last 100 yr) reference marshes.  As in the BREACH studies in the Delta, we utilize the "natural experiment" of a diverse age distribution of the restoring breached-levee sites in a 'space-for-time substitution'.  We are documenting fish, macroinvertebrate and avifauna responses to the restoring and natural marshes, and hydrology, geomorphology and vegetation structure as the primary driving variables.  Our ultimate goal is to provide critical information necessary to predict whether breached-dike restoration strategies proposed under CALFED would provide natural wetland functions to support tidal (shallow-water) aquatic habitat for other aquatic and terrestrial species of concern and rehabilitate a robust Bay-Delta food web.
