This Word file provides:

a) A subset of potential indicators drawn from the Excel lists. We (Chris Harvey and Kelly Andrews) felt these represent a good “first cut” of indicators that would be relevant to characterizing the status of the Willapa Bay and Grays Harbor ecosystems.

b) We fully expect that subsequent draft lists of indicators for Willapa Bay and Grays Harbor will differ from the present list, based on inputs from you, from stakeholder groups, and a complete evaluation of all potential indicators. 
Candidate indicators for coastal estuaries

	Structural Element
	Key Attribute
	Indicator
	Potential metrics

	Habitat
	Quantity
	Areal extent of habitat
	SAV cover, Biogenic reef cover, Saltmarsh extent

	
	
	Total estuary area
	Areal inundated wetland coverage

	
	Quality
	Temperature
	Spatial and temporal analyses of temperature in estuary

	
	
	Eutrophic state
	Nutrient loadings, Nitrogen:Phosphorus ratio

	
	
	Water quality index
	Water quality index; Beach or shellfish closures due to HABs

	
	
	Dissolved oxygen
	DO concentrations

	
	
	Productivity
	Water column chlorophyll a

	Ecological 
components
	Ecological integrity
	Species diversity
	Simpson diversity & Species richness (fish, inverts and birds)

	
	
	Trophic diversity
	Top predator biomass

	
	
	Trophic diversity
	Scavenger biomass

	
	Fisheries
	Salmon
	Smolt-to-adult survival rate

	
	
	Salmon
	Age structure of stocks

	
	
	Pacific oyster
	Oyster condition index

	
	
	Pacific oyster
	Percent cover of potential oyster beds

	
	Focal species 
(marine mammals, birds, burrowing shrimp, species of concern, ESA-listed species)
	Population size
	Biomass, numbers or density depending on species

	
	
	Population size
	Population growth rate

	
	
	Population condition
	Age structure of populations

	
	
	Population condition
	Reproductive output

	Physical drivers
	Ocean/Estuary conditions
	Sea Surface Temperature
	Basin-scale indices (PDO, MEI, NOI); SST from satellites or moorings

	
	
	Salinity
	Salinity map, Saltwater intrusion index

	
	
	Upwelling
	Upwelling index, Spring transition index

	
	
	Residence time
	Modelled flushing rates

	
	
	Change in sea level height
	Tide gauge sea level height

	
	
	Sediment and Freshwater input
	Columbia River and estuarine rivers discharge

	
	Climate drivers
	Regime phase
	Pacific decadal oscillation, North Pacific gyre oscillation

	
	
	Regime phase
	Copepod species ratio (northern versus southern species)

	
	
	Ocean acidification
	Aragonite saturation state

	
	
	Ocean acidification
	pH, pCO2 & DO concentrations

	Human activities
	Biological extractions
	Landings
	Commercial and recreational landings

	
	
	Aquaculture
	Production (biomass estimates)

	
	Land-based
	Freshwater input
	Average river discharge; Reservoir storage

	
	
	Nutrient input
	Fertilizer (excess nutrients) loading in watershed

	
	
	Sediment input
	Reservoir storage

	
	
	Marine debris
	Shoreline trash weight

	
	
	Pollution
	Inorganic and organic pollutants concentrations

	Human activities
	Estuary-based
	Shoreline modification
	% armored, acres used in aquaculture, estuary human population

	
	
	Dredging
	Volume of sediment dredged

	
	
	Invasive species
	Number of (harmful) alien species, Areal cover of invasive flora and fauna

	
	
	Pollution
	Shipping activity; Port cargo volume; # of ship trips

	
	
	Pesticide application
	Volume of applied pesticides

	
	
	Tourism
	Revenue from tourism and recreation

	
	
	Seafood demand
	Total and per capita U.S. consumption


