
Sediment Recruitment
• Fine sediment supplied from upper 

watershed and bank erosion
• Coarse sediment supplied from 

upper watershed and bed storageIN
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• Annual deposition and scour
• Maintenance of channel width, 

depth, pools and riffles

Channel Migration and Avulsion
• Bank erosion
• Creation of new bar surfaces
• Creation & maintenance of high flow 

channels & floodplain sloughs
• LWD recruitment

Water Quality Dynamics
• Low nutrient 

concentrations
• High DO 
• Circumneutral pH

Avian Species
• High diversity and abundance of 

native species and migrants

Macroinvertebrate Species
• Diverse and abundant, with 

relatively high abundance of 
Ephemeroptera and Plecoptera

Food web 
support

Avian Habitat
• Diverse composition in multi-age 

forests
• Expansive network of wetland 

habitat

Fish Habitat
• Diverse in-channel and floodplain habitat 

including spawning and rearing habitat for 
chinook salmon and steelhead, and 
resident natives
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Macroinvertebrate Habitat
• Diverse in-channel habitat 

including LWD, boulders and 
extensive marginal habitat

Floodplain Inundation
• Periodic in winter, prolonged in spring
• Fine sediment deposition on floodplain 

and creation of bare soil patches
• Seasonally high ground water table

Flow Regime
• Unregulated
• Winter storm & snowmelt 

dominated
• Q 1.5 ≈ 10,100 cfs

Channel Bed
• Mobile bed consisting of 

predominately gravel and cobble
• LWD accumulation

Floodplain Vegetation
• Diverse, patchy native floodplain 

forests extending across the 
alluvial valley floor

Water Column
• Water temp cool in 

winter/spring and warm in 
summer/fall

• Increased spring turbidity
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Floodplain Channel

Channel Planform
• Dynamic and in equilibrium with flow 

and sediment supply conditions

Abundant salmon 
carcasses

Fish Species
• High diversity and abundance of 

native species, including salmon 
and steelhead 

FIGURE 8‐1a
Conceptual model of reference state processes and linkages in the Merced River Dredger Tailings Reach and 
at the Merced River Ranch. LWD = large woody debris.
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Sediment Transport
• Infrequent gravel transport as bedload
• Fines transported as suspended and 

bedload, rate limited by (lowered) 
supply

• Channel bed coarsens over time

Channel Migration and Avulsion
• Eliminated by channel confinement 

and decreased flows
• LWD recruitment virtually eliminated

Floodplain Inundation
• Reduced (<Q100) or eliminated by channel 

confined by dredger tailings piles, 
• Timing contingent on operational criteria
• Perched groundwater table (caused by 

dredging?) resulting in permanent water in 
swales/ponds

Channel Bed
• Native material largely immobile at 

floods <Q5
• Fine sediment deposited at channel 

margins in pools
• Reduction in LWD accumulations

Floodplain and Riparian Vegetation
• Limited native riparian species 

recruitment on floodplain
• Vegetation encroachment largely 

complete by 1993
• Invasion by exotic species

Water Quality Dynamics
• Potentially low DO in 

backwaters
• Sediment accumulation of org 

and metallic contaminants
• Mercury methylation
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Water Column
• Increased spring/summer 

water temperature
• Reduced spring turbidity
• Reduced macrophyte cover 

and complexity
• Chronic contaminant 

exposure

Sediment Recruitment
• Reduced coarse and fine sediment 

supply from 81% of upper watershed
• Intermittent augmentation of coarse 

material for salmonid spawning

Flow Regime
• Flows regulated <6,000 cfs
• Q 1.5 ≈ 1,400 cfs
• Flow releases related to 

operational criteria

Dredger Mining
• Floodplain veg converted to 

dredger tailings piles
• Removal of riparian forests
• Construction of levees

Avian Species
• Shift from predominantly obligate 

riparian species to a mixture of 
riparian and wetland species

• Increased stress/mortality of focal 
species

Macroinvertebrate Species
• Reduced diversity and 

abundance
• Increased relative abundance 

of armored species

Altered food web 
support

Avian Habitat
• Simplified, fragmented riparian 

woodland of limited extent and 
altered species composition

• Reduced extent and quality of 
wetland habitat

Fish Habitat
• Homogenous confined channel with 

reduced spawning and rearing habitat for 
Chinook salmon, steelhead, residents

• Increased prevalence of deep pools as 
refuge for predators of rearing Chinook 
salmon and steelhead

Macroinvertebrate Habitat
• Reduced habitat complexity and 

channel margin diversity

Few salmon 
carcasses

Fish Species
• Low diversity and abundance of 

native species, increased non-
native species abundance

• Reduced salmonid survival-to-
emergence in non-augmented 
gravels

• Reduced survival of outmigrants

Channel Planform
• Essentially static
• Not in equilibrium with flow and 

sediment supply conditions

Anthropogenic Chemicals
• Potential mercury from 

historic gold amalgamation 
• Potentially small amounts of 

fertilizers and pesticides

FIGURE 8‐1b
Conceptual model of current state processes and linkages in the Merced River Dredger Tailings Reach and at 
the Merced River Ranch. 


