
From: McChesney, Gerry
To: Russ Bradley
Cc: Shore, Jonathan
Subject: Need your input on Farallon Target Viability
Date: Friday, May 5, 2017 5:00:51 PM
Attachments: SFComplex_TargetViability_Goals_20170504_Farallon.xlsx
Importance: High

Hi Russ,

We're trying to finish off the target viability worksheet.  If you recall, you helped us get this
started several weeks ago. We need this wrapped up before our next workshop on May 16.

We've been forced to narrow this down further. Categories are now ASSP pop size, ASSP
survivorship, seabird (non-ASSP) repro success, seabird population size, native plant cover
and composition, and pinniped population size.

Can you please look this over and provide any comments you have. Keep in mind that what
we decide in this process will impact the surveys that are done on the island, so your input is
important.  

In particular, I'd like you to review:
- Indicator, 
-  the definitions for Poor, Fair, Good and Very Good condition;
- Scale Information Source, 
-  Current measure year (should use most recent available)
-  Trend (this is best estimate of current trend).  
-  Goal statement.

I know you're in the field and tough to work on this now, but whatever you can do would
really help.  

For ASSP pop size and survivorship, we gleaned what we could from the Nur et al. report, but
I'm not sure we interpreted the info correctly. The actual estimates were not provided; only
models.  Is that information more readily available?  The values we give now can be modified
later, but we're trying to provide the best we can now and at least make sure the method we're
proposing makes sense.

For  seabird breeding success rating, we debated whether to use current method of comparing
annual to long-term mean or going with long-term trend to measure status (basically, the way
Sydeman et al. looked at breeding success and identified that WEGU and ASSP were on
declining trend). We end up going with current method because that's what we have now, but
we could modify if we feel trend is better. One of the hard parts of this is how to identify Poor,
Fair, etc. for seabirds as a whole.  So I'd appreciate your feedback on this. 

For pinnipeds, we decided that best measure for population trend was adult and pup counts
during the breeding season. I think this works ok for most but maybe not for Zalophus, which
are still mainly a non-breeder and peak numbers are in usually in fall. But since the main one
goal is to provide what the minimum survey effort would be, breeding season counts (June-
July for most, Jan-Feb for E Seals), that's what we decided on.  However, I'm not sure we have
current trends for all species.  Please take a look. I'm not aware of a 2016 ecosystem report. Is

mailto:Gerry_McChesney@fws.gov
mailto:rbradley@pointblue.org
mailto:jonathan_shore@fws.gov

Biological Target Viability

		 Target		KEA		Guild

: For Farallon
	-Giselle Block		Priority

: Use only if needed, not required
	-Giselle Block		KEA Rationale		Selected		Indicator

: what is the indicator you will measure?
	-Giselle Block		Current Survey		Survey Cost and Implementation		Poor		Fair		Good		Very Good		Scale Information Source(s)		Current Rating		Current Measure		Current Measure Year		Trend		Desired future rating or measure		Future Measure Date

: How is this defined?
	-Tessa Turner		Goal Statement		Notes

		Breeding seabirds		Western gull (223)		Coastal surface omnivore				not as well tied to marine ecosystem health		No		Population size		Yes

		Breeding seabirds		Western gull (223)		Coastal surface omnivore				not as well tied to marine ecosystem health		No		Reproductive success		Yes

		Marine island ecosystem		Ashy-storm petrel population size 		Pelagic surface planktivore				Refuge supports large proportion of global population. Unique food requirements. Unique breeding habitat requirements. Only place with long-term surveillance monitoring.  		Yes		Index of ashy-storm petrel population trend (natural log of capture per unit effort [adults and immatures]). Based on petrel capture/recapture data		Yes		$20,000 annually. Conducted by Pt. Blue. Funding: Pt Blue and FWS cost share. 2:1 match by Point Blue. Complex pays 10K.		Capture per unit effort (nat log) <1.5 		Capture per unit effort (nat log) 1.5-2		Capture per unit effort (nat log) 2-2.5		Capture per unit effort (nat log) >2.5		Point blue surveys. Figure 5 from Point Blue Report Nur et. al. 2013. Modeling the Impacts of house mouse on Ashy storm petrels		Fair		1.75		2012		decreasing		Good		2027		By 2027, the 5-yr running average of ashy storm-petrel capture per unit effort (log) is >2 and adult survivorship is >88% at Farallon Island		Difficult to estimate with current techniques. Need for other techniques with greater power to detect trends. May revise scael and goal with new report

		Marine island ecosystem		Ashy-storm petrel survivorship						Refuge supports large proportion of global population. Unique food requirements. Unique breeding habitat requirements. Only place with long-term surveillance monitoring.  		Yes		% survivorship ashy-storm petrels [adults]. Based on petrel capture/recapture data		Yes		See above. 		<88% adult survival 		88-91% adult survival 		91-98% adult survival		>98% adult survival		Point blue surveys. Figure 5 from Point Blue Report Nur et. al. 2013. Modeling the Impacts of house mouse on Ashy storm petrels		Poor				2013		decreasing		Good		2027		By 2027, the 5-yr running average of ashy storm-petrel capture per unit effort (log) is >2 and adult survivorship is >88% at Farallon Island		Another variable pulled from ashy storm petrel capture-recapture data

		Marine island ecosystem		Seabird reproductive success		Represent several guilds				These species represent different seabird needs. Consistent with priorities of CA current seabird monitoring plan. Monitoring of these species is done concurrently.		Yes		Breeding seabird fledging rate (# chicks fledged/nest)(Cassin's/Rhinoceros auklet, Common murre, Brandt's/Pelagic cormorant). 		Yes		$40,000 annually. Conducted by Pt. Blue. Funding: Pt Blue and FWS cost share. 2:1 match by Point Blue. Complex pays approx 20K.		Fledging rates are below long-term mean AND 80% confidence interval		Fledging rates are below long-term mean but within lower half of 80% confidence interval		Fledging rates are above long-term mean AND within upper half of 80% confidence interval		Fledging rates are above long-term mean AND 80% confidence interval		Point blue surveys						2017				Very good		2017		Over the next 15 years, the 5-yr running average fledging rate of Cassin's auklet, Rhinoceros auklet, Common murre, Brandt's cormorant, and Pelagic cormorant are above their respective long-term means at Farallon Island. Source of long-term means: Warzybok et. al. 2016. 		Each species requires a different method but they are all conducted during the same period. Each species represents a different guild. If Point Blue out on island, there is no extra cost to look at each species. % declines based on current recommendations from USFWS CCS Draft Seabird Monitoring Plan (2009): "Hatch [2009] recommended power to detect a negative trend of 6.7% per year (50% decline in 10 years) with α = 0.05 and β = 0.9. However, for Common Murres and Brandt’s Cormorants, a 20% decline in 10 years was recommended based on the relative ease of monitoring." Can be modified. The cost is associated with maintaining people on the island, not adding species. If cost were to be reduced, may reduce frequency of surveys.

		Marine island ecosystem		Seabird population size		Represent several guilds				These species represent different seabird needs. Consistent with priorities of CA current seabird monitoring plan. Monitoring of these species is done concurrently.		Yes		Index of breeding seabird population size: Cassins/Rhinoceros auklet, Common murre, Brandt's/Pelagic cormorant 		Yes		$20,000 annually. Conducted by Pt. Blue. Funding: Pt Blue and FWS cost share.		Population decreasing (>20% decline over 5 years)		Population decreasing (declinging up to 20% over 5 years)		Population stable over 5 years		Population increasing over 5 years.		Point blue surveys		Good		Declining only Brandt's Cormorant 		2017		increasing		Very good		2017		Over the next 15 years, Cassin's auklet, Rhinoceros auklet, Common murre, Brandt's cormorant, and Pelagic cormorant have stable or increasing breeding population sizes at Farallon Island (based on 5-yr trend).		% declines based on current recommendations from USFWS CCS Draft Seabird Monitoring Plan (2009): "Hatch [2009] recommended power to detect a negative trend of 6.7% per year (50% decline in 10 years) with α = 0.05 and β = 0.9. However, for Common Murres and Brandt’s Cormorants, a 20% decline in 10 years was recommended based on the relative ease of monitoring." Can be modified.

		Breeding seabirds		Ashy storm-petrel (210)		Pelagic surface planktivore				Species is long-lived		No		Reproductive success		Yes

		Breeding seabirds		Common murre (203)		Neritic diving piscivore				Good for long-term changes versus annual response; 		No		Population size		Yes

		Breeding seabirds		Common murre (203)		Neritic diving piscivore				Good indicator of good/bad years for prey and seabirds in general; short-term responsiveness		No		Reproductive success		Yes

		Breeding seabirds		Brandt's/Pelagic cormorant (203)		Neritic diving piscivore						No		Population size		Yes

		Breeding seabirds		Brandt's cormorant (203)		Neritic diving piscivore						No		Reproductive success		Yes

		Breeding seabirds		Pigeon guillemot (203)		Neritic diving piscivore						No		Population size		Yes

		Breeding seabirds		Pigeon guillemot (203)		Neritic diving piscivore						No		Reproductive success		Yes

		Breeding seabirds		Cassin's/Rhinoceros Auklets (203/190)		Neritic diving piscivore, Pelagic diving planktivore						No		Index of population size		Yes

		Breeding seabirds		Cassin's/Rhinoceros Auklets (203/190)		Neritic diving piscivore, Pelagic diving planktivore		3		Cassin's auklet sensitive to overall seabird conditions, such as prey availability and major oceanographic changes. 		No		Reproductive success		Yes

		Breeding seabirds		Tufted puffin (190)		Neritic diving piscivore						No		Population size		Yes

		Breeding seabirds		Pelagic cormorant (163)		Neritic diving piscivore						No		Reproductive success		Yes

		Breeding seabirds		Black oystercatcher (155)		Intertidal invertebrates						No		Population size and reproductive success		Yes

		Breeding seabirds		Breeding seabird species richness								No		Breeding seabird species richness

		Breeding seabirds		Seabird food availability: fish								No

		Breeding seabirds		Seabird adult survivorship								No

		Breeding seabirds		Ashy storm-petrel nesting habitat availability								No		Amount of available artificial crevice habitat

: Increase specificity: How would this actually be measured?
	-Giselle Block

		Breeding seabirds		Seabird nesting habitat availability								No		% of Farallon NWR available for seabird nesting

: This is just a suggestion. Need to be specific about what would actually be measured.
	-Giselle Block

		California least tern (CLTE)		California least tern reproductive success								No		hatching success: # eggs hatched/# eggs laid

: Do each of these species require a different type of survey? If yes, they should be listed as separate rows. Similar to issue with breeding seabirds and wintering waterbirds. Need to decide which are the most important to indicate abundance of breeding waterbirds.
	-Giselle Block		Yes		Refuge carries out; VA pay 100% costs		<60%		60-70%		70-80%		>80%				Very Good		>80%		2016		stable		>80%		maintain through 2021 and beyond

		California least tern (CLTE)		CLTE food availability								No		Forage fish abundance

: Need to identify which fish species are primary food source (such as anchovy, herring, other?) This would focus the data we look for
	-Giselle Block
Point Blue does a dropped fish and fecal pellet collection survey annually and report. We pay them to help us with regular CLTE survey and we all do the collections at same time (using VA funds).  We know what is brought in to colony and what has been consumed.
	-Susan Euing		Yes		Refuge and Point Blue carries out; VA pays bulk of costs.										Elliott, M. L. 2016. Alameda Point least tern colony: dropped prey results and diet analyses (2016). Unpublished report to the U.S. Fish and Wildlife Service. Point Blue Conservation Science, 3820 Cypress Drive, #11, Petaluma, California 94954.								stable

		Coastal sand dune ecosystem		Buckwheat abundance								No		# blooming buckwheat

		Coastal sand dune ecosystem		Extent of sand dunes								No		# of acres

		Coastal sand dune ecosystem		Sand dune morphology								No

		Coastal sand dune ecosystem		Western Snowy plover reproductive success (nest and fledge data are collected during same monitoring effort)						Nest success is the first variable to determining overall Western snowy plover reproductive success.  The data is used to calculate chicks fledged, which provides information on the status of recruitment into the population.		No		% of Western snowy plover eggs hatched (# of eggs hatched/ total # of eggs laid)

: # eggs hatched/total number active nests?
	-Giselle Block		Yes		Point Blue (paid for by Point Blue) and refuge staff time		<40%		40-50%		51-70%		>70%		Based upon long-term data set from Point Blue		Poor		37%		2016		decreasing		Fair		2017		Over the next 15 years, increase annual Western snowy plover egg hatching percentage to 40% or better at Salinas River NWR		Measured annually.  Data collection during breeding season  gives us information on on-going nest loss issues, such as predators, and annual result informs us of management needs for the following year.  Based on data of past 5 years, we believe this goal is attainable.

		Coastal sand dune ecosystem		Western Snowy plover reproductive success (nest and fledge data are collected during same monitoring effort)						Measuring the percent of Western snowy plover chicks fledged provides information on success of recruitment into the population.  Point Blue is also working on using this information, in combination with the window breeding survey data, to calculate number of fledges per male, the measurement used in the Recovery Plan to determine if a population is declining, stable or increasing.		No		% of Western snowy plover chicks fledged (# of chicks fledged/ # of chicks hatched)

: # young fledged/total number active nests?
	-Giselle Block		Yes		Point Blue (paid for by Point Blue) and refuge staff time (will be continued for as long as Point Blue's participation in monitoring continues)		<30%		30-40%		41-50%		>50%		Based upon long-term data set from Point Blue		Fair		32%		2016-2014 average		decreasing		Good		2017-2015		Over the next 15 years, increase the percentage of Western snowy plover chicks fledging to 40% or better, using a 3-year moving average at Salinas River NWR		The measure is calculated using the 3 year average, to take into account the sporadic catastophic predation event years.  This indicator gives us more information on overall population success over time. 2015 was a bad year on the refuge for fledges of banded chicks.  This brought the 3 year average down to fair.  The 2016 raw % however, was 54%,which is very good.

		Coastal sand dune ecosystem		Western Snowy plover reproductive success (nest and fledge data are collected during same monitoring effort)								No		fledglings per male (refuge)		No (this is typically calculated Bay-wide)		Point Blue (paid for by Point Blue) and refuge staff time		<1 chick per male for 3 consecutive years		<1 chick per male		1 chick per male		>1 chick per male		Based upon SNPL recovery plan.  Note however, that this calculation is for the recovery unit level.		unknown		unknown				unknown		Good		2017		Maintain 1 chick per male through 2021.		Measured annually.  As banding effort of chicks decreases, this measurement will change.  

		Coastal sand dune ecosystem		Western Snowy plover reproductive success (nest and fledge data are collected during same monitoring effort)								No		fledglings per male (Monterey Bay-wide)		Yes (will be continued for as long as Point Blue's participation in monitoring continues)		Point Blue (paid for by Point Blue) and refuge staff time		<1 chick per male for 3 consecutive years		<1 chick per male		1 chick per male		>1 chick per male		Based upon SNPL recovery plan calculation for an increasing population		Very Good		1.04		2016		stable		very good		2017		Maintain >1 chick per male through 2021.		Measured annually.  As banding effort of chicks decreases, this measurement will change.  This metric is calculated for the Monterey Bay area as a whole by Point Blue

		Coastal sand dune ecosystem		Sand dune formation dynamics (storm dynamics, tide, wind)								No

		Cultural

		Estuarine island ecosystem		Native Plant diversity and composition								No		% cover of native understory vegetation in oak and buckeye woodland																														No studies to provide data on condition

		Estuarine island ecosystem		Native Plant diversity and composition								No		% cover of native grasses and forbs in grassland								50-65				80-90																		No studies to provide data on condition

		Estuarine island ecosystem		Native Plant diversity and composition								No		% open soil and % native relative cover of coastal bluff species																														No studies to provide data on condition

		Heron and egret rookery		Heron and egret population size								No																																Passing on traditions (fishing, hunting); sense of belonging; sense of contribution

		Heron and egret rookery		Heron and egret reproductive success								No

		Heron and egret rookery		Food availability								No

		Heron and egret rookery		Availability of heron and egret nesting habitat								No

		Human health and safety																																										Water purification, carbon sequestration, nutrient cycling, soil formation

		Marine island ecosystem		Native plant cover and composition						Important indicator of island ecosystem health		Yes		% vegetative cover, % native plant composition		Yes		SF State U. No FWS funding.		>50% non-native cover		30-50% non-native cover		10-30% non-native cover		<10% non-native cover		SF State U surveys		Fair		50%		2017		stable		Fair within 10 years				By 2027, non-native plant cover is less than 40% across Southeast Farallon Island.		Could base ratings on either % native cover or % non-native cover.

		Marine island ecosystem		Terrestrial invertebrates								No

		Marine island ecosystem		Arboreal salamander population size						Uncertain about relationship between salamanders and vegetation		No		Total number adult salamanders in cover board plots.		Yes		$25,000 annually. Conducted by Pt. Blue. Funding: Pt Blue and FWS cost share.		>50% decline in 10 years.		20-50% decline in ten years.		Population stable over 10 years.		>20% increase in 10 years.		Pt Blue surveys						2017								To increase salamander population by 20% by 2027 (based on 2017 level).		Ratings following those for seabirds. May want to modify. Ideally would measure. Decided to compromise: remove this in favor of additional seabird indicator.

		Marine island ecosystem		Pinniped population size						Pinnipeds have large impact on island and play a large part in the island ecosystem. Similar needs to seabirds: space, responsive to oceanographic conditions/prey availability		Yes		Number of adults and pups during the breeding season: California and Steller sea lions, northern elephant seal, northern fur seas, harbor seal		Yes		$25,000 annually. Conducted by Pt. Blue. Funding: Pt Blue and FWS cost share. The Complex pays approx. 12.5K. 		Declining trend in 3 of 5 species; e.g., >20% decline over ten years.		Declining trend in 2 of 5 species; e.g., >20% decline over ten years.		Declining trend in 1 of 5 species; e.g., >20% decline over ten years.		All species stable or increasing.		2015 report - need to get from Gerry. 						2017				Very good				Over the next 15 years, all pinniped species have either stable or increasing number of adults and pups.		Could also rate based on total numbers of pinnipeds since some increasing species may displace others (resulting in declines). Elephant seal nesting beaches eroding away. Cost savings might be closing island in winter or fall, fully or in part. Reducing costs of interns, biologist, etc. Infrastructure requires regular maintenance - safety issues. Need 1 week per month for maintenance. Could potentially do pinniped surveys in house. Done weekly year-round. Could reduce to monthly potentially. Other option is to reduce surveys to only summer/spring, not winter/fall. Need Point Blue to assist with assessing current status. 

		Marine island ecosystem		Population size cave crickets						Not a good indicator of the Farallon ecosystem		No

		Nesting waterbirds		Waterbird reproductive success								No

		Nesting waterbirds		Food availability

: inverts, fish, or both?
	-Giselle Block								No

		Nesting waterbirds		proximity of nesting to foraging habitat (AMAV and BNST)								No

		Nesting waterbirds		Variation in water depth and salinity

: See comment for same attribute for waterbirds
	-Giselle Block								No

		Breeding waterbirds: SPB

: Meg and Don to discuss
	-Tessa Turner
removed, low score
	-Cheryl Strong		Number of breeding pairs								No		Number of breeding pairs of CATE

: Meg and Don to discuss other indicators
	-Tessa Turner		No		CATE surveys on SPB done by Refuge staff		CATE: >50		CATE: 51-75		CATE: 75-100		CATE: >100				Fair		55		2016		increasing		good		2021				new, small colony not yet of regional importance.

		Breeding waterbirds: MI

: Meg and Cheryl to work on this row
	-Tessa Turner
suggest deleting this row
	-Cheryl Strong		Number of breeding pairs								No		Number of breeding pairs of BLOY 		Yes		Refuge staff; Audubon Canyon Ranch volunteers (free)		<4		4-5		6		>6		Refuge data, ACR		Good		6		2016		stable		Good		2021

: Measured annually
		From 2017 to 2021, annually maintain 6 breeding pairs of BLOY at Marin Islands NWR.		Six pairs are consistent but rarely fledge any chicks. not of regional significance, yet. Need a measure of repro success?

: Meg and Don to discuss if they should revise goal statement and indicators to reflect repro. success (number of pairs isn't a good measure of repro. success).
	-Tessa Turner

		Breeding waterbirds: DE		Number of breeding pairs						Recovery plan metric.  Breeding adult numbers can indicate shows status of a population, whether decreasing, stable, or increasing.		No		Number of breeding pairs of SNPL 		Yes		SFBBO and FWS staff, $30K to SFBBO for surveys on Refuge lands only		<25		25-40		41-55		>55		annual window survey data reported in SFBBO 2016; RU3 goal of 500 birds/2 for SBSPRP goal of 250 birds /2		Fair		39		2016		increasing		51		2021		Increase the number of breeding pairs of Western Snowy Plovers per breeding season on the Refuge to at least 51 by 2021.		Measure of repro success? SNPL not chosen due to the fact that they are not representative of waterbirds, overall.  DE priority

		Nesting waterbirds		Amount of tree and shrub/vine cover available for nesting substrate for herons and egrets.								No		Percent cover of live trees above X height in X acres on east and west MI. Percent cover of shrubs (blackberry and poison oak) in X acres on east and west MI.		No		Refuge staff, using GIS																								Maintain existing amount of cover available for nesting pairs of herson and egrets…MM		Spoke with John Kelly who gave lengthy discussion as to difficulty in knowing what factors are contributing to heron and egret nesting habitat selection.  Single biggest factor is protection from disturbance and predators.  I removed this KEA, and we will address this under threats.

		Breeding waterbirds: DE		Number of nesting bird colonies of FOTE, CATE, AMAV, BNST						Number of colonies can determine the stability of a population of colonially nesting birds; decreasing, stable, or increasing.		No		Number of colonies of FOTE, CATE, AMAV, BNST in suitable available habitat (islands, levees, marsh)		Yes		USGS for DE, paid for by SBSPRP through 2017; SFBBO CWB program done by volunteers at no cost to Refuge (same survey as inidcated for these spp above)		<5		6-7		8-9		>10		SFBBO unpub data (note these are peak nest counts). AMAV and BNST counts usually only done when with FOTE colonies, so these counts are low.		Poor to Fair		FOTE: 6; AMAV: 4; BNST: 2; CATE: 2		2016		stable/decreasing		good		2021		Increase number of active colonies of colonial nesting waterbirds on Refuge ponds to a rating of good by 2025.		Measure of repro success? we get this info for free from line item 60.

		Riverine sand dune ecosystem		Sand dune morphology								No		Sand dune depth

		Riverine sand dune ecosystem		Sand dune composition 								No		% sand

: included above
	-Giselle Block

		Salamanders		Salamander burrow availability								No		Number of burrows (where?)

: Increase specificity: number of burrows within a certain distance of ponds? e.g., within 100-m of ponds?
	-Giselle Block		

: For Farallon
	-Giselle Block		

: Use only if needed, not required
	-Giselle Block								/																												more feasbile to measure, currently able to measure

		Salamanders		Population age structure								No																														"

		Salamanders		Food availability: pond invertebrates								No		macro invertebrate

: Not sure if this is the correct variable, adjust as needed
	-Giselle Block
what is the measure? Number of adults?
	-Giselle Block

		Salamanders		Pond water quality

: just SCLTS
	-Giselle Block								No																																important

		Salamanders		Soil composition								No

		Salamanders		Water quality								No																																research need on water quality needs

		Salamanders		Salamander migration and cover habitat								No

		Salamanders		Salamander food availability: macroinvertebrates								No

		Salamanders		Adult survivorship								No

		Salamanders		Emergent aquatic vegetation 						Santa Cruz long-toed salamanders need aquatic vegetation to lay their eggs on, and vegetation provide cover for both the long-toed and the California tiger salamander larvae.  Vegetation also assists in development in the quantity and diversity of macroinvertebrate prey for the larvae.		No		optimal aquatic vegetation and composition structure

: Increase specificity. Example: % cover desirable aquatic plant species and mean height aquatic vegetation - what specific structure element is relevant here? % aquatic veg cover in ponds or mean height of vegetation in ponds?
	-Giselle Block
While this is an important indicator, I would suggest either adding or replacing it with upland habitat (migration and cover habitat line #22).
	-Christopher Caris

		Tidal flats and open water

: Is this the correct name for this target?
	-Giselle Block												

: what is the indicator you will measure?
	-Giselle Block		

: Possibly more important than pond water quality.
	-Christopher Caris																										

: Measured annually
				

: Meg and Don to discuss if they should revise goal statement and indicators to reflect repro. success (number of pairs isn't a good measure of repro. success).
	-Tessa Turner		

: Increase specificity. Example: % cover desirable aquatic plant species and mean height aquatic vegetation - what specific structure element is relevant here? % aquatic veg cover in ponds or mean height of vegetation in ponds?
	-Giselle Block
While this is an important indicator, I would suggest either adding or replacing it with upland habitat (migration and cover habitat line #22).
	-Christopher Caris		Water temperature								No

		Tidal flats and open water		Water salinity								No

		Tidal flats and open water		Water quality: 								No		temp, salinity, temp, contaminants

		Tidal flats and open water		See Waterbird target KEA and indicators for SPB								No

														

: Increase specificity: Is this an index of total wintering waterfowl? wintering shorebirds? what is the actual measure that will be evaluated through time? If different waterbird groups require different survey efforts, create separate rows.
	-Giselle Block		Tidal flats and open water		Invertebrate abundance								No

		Tidal flats and open water		Native invertebrate abundance								No

		Tidal flats and open water		Native fish abundance and diversity								No		?

: Find out what indicators are measured by California Department of Fish and Wildlife
	-Giselle Block
Is it abundance of all native fish, native fish diversity? species richness?
	-Giselle Block

																																								

: How is this defined?
	-Tessa Turner		Tidal Marsh 		Marsh connectivity								No

		Tidal Marsh 		Marsh hydrological function								No		tidal flushing and channelization (pressure transducers; GIS)

		Tidal Marsh 		Sediment accretion								No

		Tidal Marsh 		Extent of tidal marsh								No

		Tidal Marsh 		Extent of high tide refugia								No

		Tidal Marsh 		Marsh topographic complexity								No		Acres of marsh: low, mid, high

		Tidal Marsh 		Native plant composition								No

		Tidal Marsh 		Salt marsh harvest mouse abundance								No		Salt marsh harvest mouse capture rate (trap success)

: Be as specific as possible, such as number of new captures per total trapnights
	-Giselle Block																												Goal suggestion: look to recovery objectives to help craft - need achievable level on the way to recovery; maybe short-term is to maintain current levels. Can be an average across all units or focus on a particular unit. It may be you just want to see presence in some units. Can have more than one goal statement here.		Harvest mouse does not define a healthy mid to high level marsh. In addition to fully tidal marsh, they thrive in muted tidal marsh which do not have the proper hydrology, chanellilization and species diveristy that defines a high quality tidal marsh.  This group selected rails that represents the diversity of elevations of marsh. If tidal marsh is removed, nested targets would suffer.

		Tidal Marsh 		Invertebrate density/population								No

		Vernal pool grassland		Extent of vernal pools								No		Acres of vernal pools

: This indicator was separated out from composition. Two different measures that I assume would require different methods
	-Giselle Block

		Vernal pool grassland		Pond hydroperiod and water depth

: Is water a key limiting factor for vernal pool biodiversity? Is it sensitive to environmental threats? Seems like this would be pretty important attribute for driving vernal pool biodiversity.
	-Giselle Block										

: Be as specific as possible, such as number of new captures per total trapnights
	-Giselle Block		

: Same comments as breeding seabird pop size, which species here? If each species requires different survey effort (methods, timing, etc. then call out as separate rows.
	-Giselle Block		

: This indicator was separated out from composition. Two different measures that I assume would require different methods
	-Giselle Block		No

: see green highlights which repalce these KEAs
	-Aidona Kakouros		Period of time water is present and pond water depth

: Is the desire to have a specific water depth for a particular duration during a particular period of the year? Such as 'Number of days pond water depth is at X inches from May to August"....or within a certain depth range.
	-Giselle Block
Look to research on ecology of species to identify optimal conditions; look to recovery plans
	-Giselle Block																												Goal might focus on a particular pond or proportion of ponds that reach desired conditions

		Vernal pool grassland		Extent of short grasslands								No																																needed for CTS, loosely linked KEA

		Vernal pool grassland		Vernal pool vegetation composition								No		% cover vernal pool obligate plant species 

: Look to research for what would be very good; look to site data to determine 'normal range of variation'
	-Giselle Block

		Vernal pool grassland		Presence of vernal pool tadpole shrimp								No		Presence/absence of vernal tadpole shrimp in vernal pools						<X% of ponds support VPTS		X%-X% of ponds support VPTS		X%-X% of ponds support VPTS		>X% of ponds support VPTS																Goal might focus on proportion of ponds where species is detected		need to further develop

		Vernal pool grassland		Presence of California tiger salamander

: This was seperated out from vernal pool tadpole shrimp. It could be that CTSA is surveyed at the same time as VPTS. If this is true, then can lump as one indicator: presence/absence VPTS and CTSA
	-Giselle Block										

: Increase specificity: How would this actually be measured?
	-Giselle Block		

: Is the desire to have a specific water depth for a particular duration during a particular period of the year? Such as 'Number of days pond water depth is at X inches from May to August"....or within a certain depth range.
	-Giselle Block
Look to research on ecology of species to identify optimal conditions; look to recovery plans
	-Giselle Block		

: This is just a suggestion. Need to be specific about what would actually be measured.
	-Giselle Block		

: Do each of these species require a different type of survey? If yes, they should be listed as separate rows. Similar to issue with breeding seabirds and wintering waterbirds. Need to decide which are the most important to indicate abundance of breeding waterbirds.
	-Giselle Block		

: Look to research for what would be very good; look to site data to determine 'normal range of variation'
	-Giselle Block		

: Need to identify which fish species are primary food source (such as anchovy, herring, other?) This would focus the data we look for
	-Giselle Block
Point Blue does a dropped fish and fecal pellet collection survey annually and report. We pay them to help us with regular CLTE survey and we all do the collections at same time (using VA funds).  We know what is brought in to colony and what has been consumed.
	-Susan Euing		No

		Vernal pool grassland		California ground squirrel population size								No																																loosely linked KEA, their habitat provides upland migration for CTS and nesting habitat for BUOW

		Vernal pool grassland		Burrowing owl population								No																																loosely linked KEA

		Vernal pool grassland		Vernal Pool vegetation composition						Relative cover of vernal pool obligate species and wetland species and CCG absolute cover indicate the state of ecosystem functions, particularly those that relate to the pools. These can be measured during a very narrow time frame (usually in April) depending on annual weather patterns. Unfortunately these cannot be combined with the surveys in late Spring/early summer. Data from both vegetation KEAs do not overlap but they are coplimentary to describe the state of the ecosystem.   		No		acreage of Contra Costa Goldfields

: Need to decide which waterbirds this indicator is focused on, is this waterfowl? shorebirds? If a separate survey effort is required for each 'class' of waterbirds or for single species then need to call out as separate rows. This could lead to multiple rows. Group needs to decide which indicators/surveys are 'key' to evaluating health in terms of waterbirds for the complex. 
Other surveys may be conducted but need to narrow down the most important ones.

Suggestion: keep this at a course resolution such as 'richness and abundance of wintering waterfowl at DE and SPB. You can always split out richness and abundance by land cover type/units w/in a refuge but here we are leading to an overall goal of abundance and richness by refuge or across refuges.
	-Giselle Block
In the notes need to define the term 'waterbirds': such as waterbirds = shorebirds, waterfowl, grebes, herons, egrets, etc.
	-Giselle Block		Yes		Staff and intern		<0.05 acres		0.05-0.2 acres		0.21-0.35 acres		>0.35 acres		Warm Springs dataset		Fair				2012-16		increasing						For the 19 pools we monitor as a representative subset at the Warm Springs Unit, achieve a good acreage measure (0.21-0.35 acres) in at least 3 of the last 5 years

		Vernal pool grassland		Site wide vegetation composition and structure						We identified that the conditions of vegetation composition and structure in the whole site (includes upland and pool areas) drive the ecological integrity of the ecosystem. Composition refers to the cover of native species and structure refers to short height, thatch accumulation and bare ground. At least two separate surveys per year are needed to assess both parameters. The importance of the presence of native species can be identified at many levels but is particularly important during the dry season, when most of the dominant annual European grasses are dry. It is then that the more drought tolerant and warm season native species offer significant food and refuge to many insects and vertebrates. Composition is currently measured through two different surveys that provide important and useful data; in case there is need to reduce survey effort, we identified that one survey in late spring/early summer could provide the bottom line data necessary to assess site wide vegetation composition. However, composition surveys are not enough to assess the vegetation structure and particularly thatch accumulation which negatively affects  functions and structure of this ecosystem. We need the Residual Dry Matter (RDM) data, collected in fall at the end of the growth season to assess the condition of the ecosystem as well as to define the grazing schedule in the new year. A long term experiment and adapted management data on site as well as multiple studies on other vernal pool grasslands has shown that RDM value is an extremely important indicator for this ecosystem.              		No		Residual Dry Matter (lb/acre) at the end of the growing season 
		Yes		Staff		>3500
 Or
 <900		2001-3500
 Or
 900-949		1501-2000
 Or
 950-999		1000-1500		Warm Springs dataset		poor				2016		increasing

: Trending towards our target but 2016 was an anomaly.
	-Aidona Kakouros						Very good in 7 out of 10 fields and a minimum of fair in the rest		RDM 

		Wintering waterbirds		Variation in water depth (and salinity?)

: Consider revising because its not just that you have variation but also need to have extent: extent and diversity of shallow water environments - for shorebirds.
	-Giselle Block								No

		Wintering waterbirds		Food availability

: inverts or fish? or both?
	-Giselle Block										

: # eggs hatched/total number active nests?
	-Giselle Block		

: Need to decide which waterbirds this indicator is focused on, is this waterfowl? shorebirds? If a separate survey effort is required for each 'class' of waterbirds or for single species then need to call out as separate rows. This could lead to multiple rows. Group needs to decide which indicators/surveys are 'key' to evaluating health in terms of waterbirds for the complex. 
Other surveys may be conducted but need to narrow down the most important ones.

Suggestion: keep this at a course resolution such as 'richness and abundance of wintering waterfowl at DE and SPB. You can always split out richness and abundance by land cover type/units w/in a refuge but here we are leading to an overall goal of abundance and richness by refuge or across refuges.
	-Giselle Block
In the notes need to define the term 'waterbirds': such as waterbirds = shorebirds, waterfowl, grebes, herons, egrets, etc.
	-Giselle Block		No

		Wintering waterbirds		Abundance of loafing sites								No

		Wintering waterbirds: DE		Diving and dabbling duck species richness and abundance; eared grebe abundance on DE						SFBE is one of the most important sites along the Pacific Flyway for wintering and migratory birds. Species richness and abundance tracks population levels and biodiversity. Eared grebes have few stopover sites and are considered a high-salinity specialist. South SFBE has some of the only remaining sites for this species.		No		# of diving and dabbling ducks and # of species of ducks using the Refuge ponds during the winter months (Nov-Jan)		Yes		DE: SFBBO coop agr cost at 90k		EAGR:<2500; ducks: <60,000; # spp: 15		EAGR: 2500-3750; ducks: 60-80,000; # spp: 16		EAGR: 3751-5000; ducks: 80-100,000; # spp: 17		EAGR:>5000; ducks >100,000; # spp: 18		USGS/SFBBO pond count data for spring		Good		5343; 80793		2015		stable		good		2022		Maintain the waterfowl species richness and abundance and maintain the number of eared grebes utilizing the DE Refuge in the winter by 2022.		# of each species will be tracked at Refuge level. Variation in number of spp is very small, need not rely on vagrants to increase # of spp.

		Wintering waterbirds: SPB

: added MI per Meg's request. Open for discussion
	-Giselle Block												

: # young fledged/total number active nests?
	-Giselle Block																						

: Trending towards our target but 2016 was an anomaly.
	-Aidona Kakouros		

: inverts, fish, or both?
	-Giselle Block		

: See comment for same attribute for waterbirds
	-Giselle Block		

: Meg and Don to discuss
	-Tessa Turner
removed, low score
	-Cheryl Strong		

: Meg and Cheryl to work on this row
	-Tessa Turner
suggest deleting this row
	-Cheryl Strong												

: Meg and Don to discuss other indicators
	-Tessa Turner		

: just SCLTS
	-Giselle Block		Diving and dabbling duck species richness and abundance on SPB						The northern part of the San Francisco Estuary, specifically lands encompassed by San Pablo Bay and Marin islands NWR, are one of the most important sites along the Pacific Flyway for wintering and migratory birds. Species richness and abundance tracks population levels and biodiversity.		No		# of diving and dabbling ducks and # of species of ducks using the Refuge lands during the winter months (Nov-Jan)		Yes		midwinter: Refuge staff plus ~10k currently paid for by DWR		<10,000; # spp: <10		10-25,000; # spp: 10-12		25-35,000; # spp: 13-15		>35,000; # spp: 16		Midwinter Waterfowl Survey		Good		31,984		2012		increasing		good		2022		Maintain the waterfowl species richness and abundance on SPB Refuge lands in the winter by 2022.		Species will be tracked at Refuge level.  This KEA needs work.  These are just estimates based on MWWS through 2012 by MM.

		Wintering waterbirds: SPB		Shorebird species richness and abundance on SPB						SFBE is one of the most important sites along the Pacific Flyway for wintering and migratory birds. Species richness and abundance tracks population levels and biodiversity.		No		# of shorebirds, # spp of shorebirds  using the Refuge lands during the spring months (Feb-Mar)		sort of		Point Blue November count (partial survey)		#spp: <12		# spp: 12-13		# spp: 14-16		# spp: >16		Point Blue Nov count (partial survey)		Good		14 speciees		2015		stable		good		2022		Maintain the shorebird species richness and abundance on SPB Refuge lands in the springby 2022.		This KEA is INCOMPLETE!  Need to work out how to assess/extrapolate shorebird numbers.

		Wintering waterbirds: DE		Shorebird species richness and abundance on DE						SFBE is one of the most important sites along the Pacific Flyway for wintering and migratory birds. Species richness and abundance tracks population levels and biodiversity.		No		# of shorebirds, and # spp of shorebirds using the Refuge ponds during the spring months (Feb-Mar)		Yes		DE: SFBBO coop agr cost at 90k		<50,000; # spp: <20		50-70,000;  # spp: 20-21		70-90,000; # spp: 22		>90,000; #spp: 23		USGS/SFBBO pond count data for spring		Fair		56,147		2015		stable		good		2022		Increase the number of shorebirds, and maintain the number of species of shorebirds utilizing the DE Refuge in the spring by 2022.		Species will be tracked at Refuge level, includes wintering SNPL. Variation in number of spp is very small, need not rely on vagrants to increase # of spp.

		Wintering waterbirds: DE		Phalarope species abundance on DE						The only major coastal site for phalarope's in the summer months is the SFBE. These species appear to concentrate in medium to higher salinity ponds and migrate through during a short period of time (June-Aug).		No		# of phalaropes using the Refuge ponds during migratory periods (Late summer)		sort of		?		 phal: <200		phal: 200-600		phal: 600-1000		phal: <1000		USGS/SFBBO pond count data		Poor		80		2015		decreasing		fair		2022		Maintain the number of phalaropes utilizing the DE Refuge during fall migration.		Species will be tracked at Refuge level. Need a better survey method for phalaropes.

		Wintering waterbirds		water salinity (ponds)								No











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Sheet11

		 Target		KEA		Indicator		Current Survey		Current Rating		Trend		Goal Statement

		Marine island ecosystem		Ashy-storm petrel population size 		Index of ashy-storm petrel population trend (natural log of capture per unit effort [adults and immatures]). Based on petrel capture/recapture data		Yes		Fair		decreasing		By 2027, the 5-yr running average of ashy storm-petrel capture per unit effort (log) is >2 and adult survivorship is >88% at Farallon Island

		Marine island ecosystem		Ashy-storm petrel survivorship		% survivorship ashy-storm petrels [adults]. Based on petrel capture/recapture data		Yes		Poor		decreasing		By 2027, the 5-yr running average of ashy storm-petrel capture per unit effort (log) is >2 and adult survivorship is >88% at Farallon Island

		Marine island ecosystem		Seabird reproductive success		Breeding seabird fledging rate (# chicks fledged/nest)(Cassin's/Rhinoceros auklet, Common murre, Brandt's/Pelagic cormorant). 		Yes						Over the next 15 years, the 5-yr running average fledging rate of Cassin's auklet, Rhinoceros auklet, Common murre, Brandt's cormorant, and Pelagic cormorant are above their respective long-term means at Farallon Island. Source of long-term means: Warzybok et. al. 2016. 

		Marine island ecosystem		Seabird population size		Index of breeding seabird population size: Cassins/Rhinoceros auklet, Common murre, Brandt's/Pelagic cormorant 		Yes		Good		increasing		Over the next 15 years, Cassin's auklet, Rhinoceros auklet, Common murre, Brandt's cormorant, and Pelagic cormorant have stable or increasing breeding population sizes at Farallon Island (based on 5-yr trend).

		California least tern (CLTE)		California least tern reproductive success		# fledglings/# breeding pairs		Yes		Very Good		increasing		Annual California least tern fledgling-to-breeding pair ratio of the Alameda Point breeding colony is maintained at 1.0 over the next 5 years (2018-2022).

		California least tern (CLTE)		CA least tern population size		Total Least Tern Breeding Pairs = (#nests prior to 15 June + [(#nests 15 June or after) / 2])		Yes		Very Good		increasing		Annual number of California least tern breeding pairs is greater than or equal to 350 over the next 5 years (2018-2022).

		Coastal sand dune ecosystem		Smith's blue butterfly population size		Index of Smith's Blue population size (estimated # of adult individuals)		Yes		Fair		unknown		Over the next 3 years (2018-2020), the number of Smith's Blue butterfly adult individuals is greate than or equal to 900 at Salinas River NWR.  In 2021, evaluate previous 3 years data to evaluate viability scale and goal.

		Coastal sand dune ecosystem		Sand dune vegetation cover and composition 		% cover desirable plant species		No		Good		stable		Over the next 15 years (2018-2032), native vegetation cover is >95% cover in the foredunes and >85-90% in the backdunes at Salinas River NWR.

		Coastal sand dune ecosystem		Sand dune vegetation cover and composition  		% bare ground (sand)		No		Good		stable		Over the next 15 years (2018-2032), bare ground cover is 90-95% in the foredunes and <20% bare ground in the backdunes at Salinas River NWR.

		Coastal sand dune ecosystem		Western Snowy plover reproductive success 		# of Western snowy plover individuals counted during window breeding surveys		Yes		Very Good		stable		Over the next 15 years (2018-2032), the number of western snowy plovers at Salinas River NWR is greater than 40 (5 year running average).

		Estuarine island ecosystem		Native Plant diversity and composition		Native plant species richness, % native plant cover		No		Fair		decreasing		By 2032, number of native plant species is greater than or equal to 96 and % relative cover of native plants is greater than or equal to 70% at East Marin Islands NWR.

		Estuarine island ecosystem		Native Plant diversity and composition		Number of rare plant species		No		Good		unknown		Over the next 15 years (2017-2032) 16 or more rare plant species are present at East Marin Island. The current list of rare plant species is identified in the 2005 Vegetation Management Plan. Rare is defined as 

		Marine island ecosystem		Native plant cover and composition		% vegetative cover, % native plant composition		Yes		Fair		stable		By 2027, non-native plant cover is less than 40% across Southeast Farallon Island.

		Marine island ecosystem		Pinniped population size		Number of adults and pups during the breeding season: California and Steller sea lions, northern elephant seal, northern fur seas, harbor seal		Yes						Over the next 15 years, all pinniped species have either stable or increasing number of adults and pups.

		Breeding waterbirds: DE		Number of waterbird breeding pairs		Number of breeding pairs of FOTE, CATE, AMAV, BNST		Yes		FOTE: FAIR; AMAV: POOR; CATE: VERY GOOD; 		decreasing		By 2021, increase number of breeding pairs of colonial nesting waterbirds on Refuge ponds to at least a rating of good for each of the four species listed.

		Breeding waterbirds: MI		Number of heron and egret breeding pairs		Number of breeding pairs of GBHE, SNEG, GREG, BCNH 		Yes		Poor		decreasing		Increase the number of breeding pairs of herons and egrets (four sopecies total) to at least 300 by 2030.

		Riverine sand dune ecosystem		Sand dune vegetation cover and composition		% cover open sand (non-vegetated), % cover native desirable plant spp. (beneficial to LMB)		no		poor		unknown		By 2031, Stamm Unit is at least 30% open sand (less than 70% vegetated) and greater than 46% of vegetation cover is comprised of beneficial native plant species.

By 2031, Sardis Unit is at least 20% open sand and greater than 21% of vegetation cover is comprised of beneficial native plant species.

		Riverine sand dune ecosystem		Lange's metalmark butterfly population size		Lange's metalmark butterfly annual peak count		yes		poor		decreasing		By 2031, establish a peak count of Lange's metalmark butterfly equal or greater than 151 individuals over 3 consecutive years on the Refuge and re-establish a population of Lange's metalmark butterfly at Stamm Unit (species is present for 3 consecutive years through natural recruitment).

		Salamanders		Santa Cruz long-toed salamander (SCLTS) and California tiger salamander (CTS) population index		Estimated # of adult SCLTS at each refuge unit (Buena Vista, Ellicott and Calabasas) and estimated # of adult CTS at Buena Vista Unit and Ellicott Unit.		No		(SCLTS)          Ellicott Unit: Good      Buena  Vista: Fair   Calabasas: unknown    (CTS) unknown at both units		unknown		Until the new protocol and scale are developed, for Santa Cruz long-toed salamander populations at Ellicott Slough NWR, maintain the Ellicott Unit at 9001 - 10,000 or more adult individuals and maintain the Buena Vista Unit at 2000-3000 or more adult individual.

		Salamanders		Salamander reproductive success 		Presence of at least one of each species (SCLTS and CTS) larvae in each pond. (Calabasas only supports SCLTS)		Yes		Good/Very Good		increasing		For the next 15 years maintain the presence of at least one California tiger salamander larvae in each pond and at least one Santa Cruz long-toed salamander larvae in each pond ("Good/VeryGood") at Ellicott Slough NWR

		Salamanders		Pond hydroperiod duration		Number of continuous weeks a pond is a minimum of one foot in water depth between December 1st and June 30th (assessed for each pond)		Yes		Good		increasing		For the next 15 years, within a 4 year moving window, maintain hydroperiod at a foot of water or more for a minimum of 21 weeks on average across all four ponds ("Good"), and no pond at less than 15 weeks of hydroperiod ("Poor") for 3 consecutive years at Ellicott Slough NWR

		Salamanders		Quality upland habitat		% grassland and % woodland habitat. Woodland is defined as willow, shrub, or oak (variable between sites). Grassland is not an indicator at Calabasas Unit, because no CTS are present.		No		Fair (overall average of all units)		unknown		For a 15 year period, maintain overall average ranking of % grassland and % woodland at Fair at Ellicott Slough NWR. Individually, for Calabasas Unit maintain at 26-40% woodland.  For Buena Vista Unit, improve 11-25% grassland and maintain 26-40% woodland. For Ellicott Unit, improve grassland to 26-40% and maintain 26-40% woodland.

		Breeding and wintering waterbirds		Mudflat extent		Acres of mudflats in San Pablo Bay NWR boundary		No		Very Good		stable		The acres of San Pablo Bay NWR mudflats is maintained within 5% of 5,300 over the next 17 years.

		Tidal Marsh 		Ridgway's rail density		Estimated Ridgway's rail Density (number of rails per hectare) at marshes identified in Site-Specific Protocol for Monitoring Marsh Birds- January 2017		Yes						During the period 2017 to 2025, achieve an average annual rate of increase of Ridgway's rail density of 1.9% at San Pablo Bay NWR and 2.3% at Don Edwards NWR. Sites identified within Complex rail protocol.

		Tidal Marsh 		Extent of high quality tidal marsh		Hectares of high quality tidal marsh* (*using Point Blue Future SF Bay Tidal Marsh tool of High Quality marsh in relation to 5 target bird species (BLRA, RIRA, COYE, MAWR, SOSP) and elevation (current and future sediment scenarios, organic materials scenario, and SLR scenarios))		No		Fair		increasing		Achieve a total of 5000 hectares of high quality tidal marsh at San Pablo Bay NWR and Don Edwards SFBNWR by 2025. High quality tidal marsh is defined in the Point Blue Future SF Bay Tidal Marsh tool n relation to 5 target bird species (BLRA, RIRA, COYE, MAWR, SOSP) and elevation (current and future sediment scenarios, organic materials scenario, and SLR scenarios)).

		Vernal pool grassland		California tiger salamander breeding activity (adequate to sustain a viable population)		Number of pools with CTS larvae present and hydroperiod adequate to allow for metamorphosis to occur (typically 100 days continuous inundation)		Yes		Good		increasing		Of the 58 monitored pools in the Warm springs unit, averaging the best 3 of the last 5 years, document the presence of California tiger salamander larvae in >27 pools that have hydroperiods long enough for metamorphosis to occur, typically 100+ days.


		Vernal pool grassland		Site wide vegetation composition and structure		% absolute cover native plant species (for each pasture)
		Yes		Fair		increasing		At Warm Springs Unit, achieve 50-70% absolute native species cover in 4 of the 10 pastures and 20-49% absolute native species cover in at least 4 pastures.

		Vernal pool grassland		Vernal Pool vegetation composition		%relative cover of native vernal pool & wetland plant species		Yes		Fair		stable		For the 19 pools we monitor as a representative subset at Warm Springs Unit, achieve on average >35% relative cover of native vernal pool and wetland plant species in 15 years. 

		Wintering waterbirds (ducks): DE, SPB		Species richness and abundance of dabbling and diving ducks, grebes		# of diving and dabbling ducks, and grebes and # of species of ducks, grebes using the Refuges		No		Good		stable		Maintain the waterfowl and grebe species richness and abundance on the DE and SPB Refuges relative to the 2012 SPB/2015 DE baseline through 2022.

		Wintering waterbirds (shorebirds): DE, SPB		Species richness and abundance of shorebirds		# of shorebirds and # of species of shorebirds using the Refuges		No		Fair		stable		Maintain the shorebird species richness and abundance on the SPB, and increase the shorebird species richness and abundance on DE from poor to fair relative to the 2015 baseline through 2022.























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Field Definitions

		Field		Description		Additional Info

		Target		Name of the biological or human well-being target

		KEA		Key ecological attribute. biological or physical aspect of a conservation target’s biology or ecology that, if missing or altered, would lead to the loss of that target over time. For human well-being targets, aspect of the target that, if missing or altered, would lead to a degredation of the target over time.

		Selected		Is the attribute one of the top 3 for evaluating health/conservation progress of a particular target? Yes/No. Although there are many attributes we would like to evaluate over time, the selected attributes are the best means to evaluate target health over time given limited resources. Selected attributes should be 1) sensitive to current/future environmental threats and management strategies, meaning they are responsive to change (analogy-canary in a coal mine), 2) critical for long term persistence of the target, 3) linked to other nested targets - if this attribute is in good health, other related/nested targets are likely to be in good health, 4) identified as important attributes by others to evaluate target health/conservation progress (larger landscape partners, scientific community).

		KEA Rationale		Short description of why the KEA was chosen. 

		Indicator		A measurable entity related to a specific information need such as the status of a key ecological attribute (KEA), change in a threat, or progress toward an objective. Another words, what will actually be measured? A good indicator meets the criteria of being: measurable, precise, consistent, and sensitive. Indicators should also be feasible (technically/financially). 		Measurable - able to be recorded and analyzed in quantitative and qualitative terms; Precise - defined the same way by all people; Consistent - not changing over time so that it always measures the same thing; Sensitive - Changes proportionately in response to the actual changes in the condition being measured

: These definitions are from the Open Standards handbook.
	-Winnie Chan

		Current Survey		Is this a current survey within the Complex, regardless whether conducted by Complex staff or others? Yes/No

		Survey Cost and Implementation		Applies only to current surveys. Who pays for and carries out the survey (collects data, analyzes data, prepares reports)? Identify survey cost. For example, refuge pays but others carry out.

		Poor		Restoration increasingly difficult; may result in extirpation of target. 

		Fair		Outside acceptable natural range of variation; below threshold, requires human intervention. 		See page 10-11 of Giselle's target viability presentation at: 

		Good		Indicator within acceptable natural range of variation; some intervention required for maintenance. 		https://docs.google.com/presentation/d/1ewFL6iVbpSc-gzP1H6nkpKm8cRmaHUntbnnCYepOOgo/edit#slide=id.p4

		Very Good		Ultimate desired status (e.g., may find this in recovery plans, other mgmt plans); requires little intervention for maintenance. 

		Scale Information Source(s)		What sources of information, if any, were used to develop the scale? Please cite the information source. If from a dataset, identify dataset (such as 'refuge rail survey data'). If no information sources were used, state as 'best professional judgment'.

		Current Rating		Poor, Fair, Good, or Very Good

		Current Measure		What is the most current measure, if known?

		Current Measure Year		What is the year when the most current measure was taken? Format XXXX (e.g., 2016)

		Trend		Is the indicator measure trend increasing, decreasing, stable, or unknown? 

		Desired future rating or measure		What is the desired future measure that is achievable within 5-15 years? If you do not have a specific indicator measure, you can just state the rating (poor, fair, good, very good).

		Future Measure Date		By what year do you hope to achieve the measure? 

		Goal Statement		Using the data in the previous fields, construct a goal statement that is SMART: SM=specific and measureable, anyone reading the goal would know what needs to be measured and where; A=achievable; R=results-oriented, goal is stated in terms of what you hope to acheive, it is a result, not an action(s); T=time-bound, when the desired measure will be achieved.

		Notes		Record any notes you think others should know about the information you provided
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there one?
 
If you want to go over this on the phone, we can do that.  Let me know what would work for
you.

Thanks!

Gerry

---------------------------------------------------------------------------------
Gerry McChesney
Manager, Farallon National Wildlife Refuge and
Common Murre Restoration Project
U.S. Fish and Wildlife Service
San Francisco Bay National Wildlife Refuge Complex
1 Marshlands Road
Fremont, CA 94555
Phone: 510-792-0222, ext. 222, cell: 510-435-9151
Email: Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
Follow us on Facebook!
---------------------------------------------------------------------------------

mailto:Gerry_McChesney@fws.gov
http://www.fws.gov/refuge/farallon/
http://www.fws.gov/sfbayrefuges/murre/murrehome.htm
http://www.facebook.com/SanFranciscoBayNWRComplex

