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No Net Loss Of WetlandsNo Net Loss Of Wetlands

National Wetlands Policy Forum (1988)
– “no-net-overall-loss” and “long-term net-gain” in 

quality and quantity of nation’s wetland resources.
Bush (1988) & Clinton (1993) Administration Support
Executive Orders by Washington’s Governor Booth 
Gardner (1989, 1990) 
King County’s Comprehensive Plan & Sensitive Areas 
Ordinance (Acreage & Function)
Providing Amphibian Breeding Habitat is a Critical 
Wetland Function



Scientific MethodsScientific Methods

Two Approaches

1) Survey Approach
2) Experimental Approach



Survey ApproachSurvey Approach



Wetland LocationsWetland Locations



Egg Mass SurveysEgg Mass Surveys



Measured Current Velocity at Egg Mass Measured Current Velocity at Egg Mass 
and Nonand Non--Egg Mass LocationsEgg Mass Locations

At inflows, channels and outflow channels of 
creeks & streams to wetlands I measured current 
velocity along a gradient where eggs masses 
were missing and where egg masses first 
appeared.
Also measured velocities at egg masses and 
within wetland channels.



Measuring Water Depths Depths & Depths Measuring Water Depths Depths & Depths 
Below the Surface at Egg Masses of Indicator Below the Surface at Egg Masses of Indicator 

SpeciesSpecies



Identifying Plant Species, Plant Health & Identifying Plant Species, Plant Health & 
Measuring Stem DiametersMeasuring Stem Diameters



Measuring Instantaneous and Highest Water Measuring Instantaneous and Highest Water 
Levels Since Last SurveyLevels Since Last Survey



Collecting Collecting ““GrabGrab”” Water SamplesWater Samples



Laboratory Water Quality AnalysisLaboratory Water Quality Analysis



ResultsResults



Results





Results





Results



Developed an Oviposition Developed an Oviposition 
Hypothesis for Northwestern Hypothesis for Northwestern 
Salamander as a Hierarchical Salamander as a Hierarchical 

ModelModel





Results





Results





Experimental ApproachExperimental Approach



Instillation of Surrogate Plants Instillation of Surrogate Plants 



Measuring Water Level Fluctuation with Measuring Water Level Fluctuation with 
the Richter the Richter ““30003000””



Measuring Depth to Egg MassesMeasuring Depth to Egg Masses



ResultsResults











Logistic Regression Results Logistic Regression Results 



Desiccating Egg Masses as Storm Water Desiccating Egg Masses as Storm Water 
Levels Drop Levels Drop 



Frozen Egg Mass Frozen Egg Mass 





Northern Red Legged Frog Eggs at Northern Red Legged Frog Eggs at 
Northwest Quadrant Stranded at Identical Northwest Quadrant Stranded at Identical 

Water Depths & Retreating ShorelineWater Depths & Retreating Shoreline



Probable Hydrologic Mechanism Probable Hydrologic Mechanism 
for Amphibian Declines in for Amphibian Declines in 

Urbanizing AreasUrbanizing Areas
















