Quaternary evolution of Sacramento Valley demonstration research project
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We propose to use GD and WRD seed funds to develop a demonstration research project in the Sacramento Valley that is relevant to federal, state, and local agencies that are working in the region and are likely sources of future funds.  The research team will investigate the Quaternary evolution of river channel pattern, floodplain creation and paleoenvironment in the middle Sacramento Valley in California via LIDAR mapping and cutting edge dating methods.  The study will be conducted on the pristine ~7500-hectare Llano Seco Rancho, one of the last remaining intact Mexican Land Grants, which contains preserved valley patterns and to which we have secured access permission.  The team will investigate distinct channel and floodplain features in the valley (Figure 1) that we believe are associated with different climate and sediment supply regimes. On each unit we will use new dating tools to extract local values of 18O,  D, and  13C from pedogenic opal as paleoclimate proxies. The inset shows some of these ancient channel and floodplain deposits over a 1-m 1924 orthophoto. The Braid belt is evidence of a former state of the river when sediment supply was likely much higher than today.  The Meander belt is a legacy of a highly sinuous river channel until recent times, when the Sacramento has been straightening, presumably to a further reduction in sediment supply.    

We will produce a temporal outline of the relationship between climate, sediment supply, channel pattern, and floodplain creation that will be registered and mapped on high-resolution LIDAR and bounded by estimates from dated sediments and grain size analyses.  
We will choose contrasting coring sites in the meander and braid belts (Figure 1) and conduct the following analyses:

· Sediment dating by optically stimulated luminescence (OSL) and 210Pb, and 230Th/U dating of pedogenic silica using the Sensitive High Resolution Ion Microprobe (SHRIMP-RG
· Grain size analysis

· Geotechnical tests for friction angle and cohesion

These data will allow us to associate deposit age, deposition rate, grain size, and resistance to bank erosion within each of the mapped units, illustrating how the map may be used to help manage the river system. The demonstration project will be used to secure further funding from the various agencies who manage the Llano Seco Rancho (e.g. US Fish and Wildlife Service-USFWS, California Departments of Fish and Game and Conservation, the Northern California Regional Land Trust, and The Nature Conservancy-TNC) and other relevant entities involved in Sacramento Valley projects (e.g. US Bureau of Reclamation-USBR, California Department of Water Resources-CDWR).  Material properties of mapped units will be required to calibrate and/or validate USBR’s meander migration modeling.  Floodplain deposit ages and recent deposition rates will be relevant to USFWS and TNC, which are each interested in floodplain turnover rates relevant to riparian forest generation.  We anticipate that we will use 10K of seed money to acquire a funding partner for the estimated total LiDAR budget of 20K for the field area. 
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