METHODS
Stream survey crews consist of five persons.  Crews survey most sites only once during the sampling season.  The sampling season runs May through September. 

Crews calculate site length by multiplying average stream width by 40.  Sites lengths ranged from a minimum of 150 m to a maximum of 300 m.  Crews evenly space eleven transects at each site.  If possible, crews set block nets at both the upstream and downstream ends at each site.  Crews record human disturbances adjacent to each site.  

Before other sampling, crews perform water chemistry analysis with a HACH kit.  They measure dissolved oxygen (DO), turbidity, conductivity, total dissolved solids (TDS), chlorides, nitrates, ammonia, alkalinity, and pH.  Crews measure discharge at each site with a Pygmy-Gurley flow meter.  They also record weather conditions, ambient temperature, and Global Positioning System data.

Crews collect fish with a Smith-Root backpack electrofisher (or tote barge) and a seine.  They first electrofish at each site and then seine.  Crews use multiple seine sizes, mesh sizes, and seining techniques.  We use both methods because each biases toward different sizes and species of fish.  Crews estimate the number of seining attempts by the size and complexity of each stream.  They time both methods.  Crews identify, measure, and release large fishes.  They preserve small fishes for later identification.  Fort Hays State University and the University of Kansas Museum of Natural History identify and catalogue the fishes.  Crews record the relative quality of their fish sampling effort.  

Crews record physical habitat measurements at each transect.  These measurements included wetted width, bankfull width, bankfull height, incised height, thalweg depth, 

cross-sectional depths, bank angles, canopy cover, and substrate size and embeddedness.  Crews record human disturbances, instream fish cover, large woody debris, and channel unit (as riffle, run, or pool).  They also visually assess the riparian vegetation including the canopy, understory, and herbaceous layers.  

Crews collect macroinvertebrates including freshwater mussels and aquatic insects.  They collect aquatic insects at the inner nine transects with a D-frame net.  Crews sample riffles and pools separately and sort at each site.  Crews also collect aquatic insects in three macrohabitat (run, pool, riffle) types for ten minutes in each macrohabitat.  Crews calculate a habitat development index (HDI) score during the macrohabitat sampling.  Macroinvertebrates are identified to the familial level and lower, if possible.

Mussel surveys consist of a one person-hour search at each site.  We use these surveys to list mussel species collected at each site.  Crews collect all dead shells, unless more shell material was present than they could collect in one person-hour.  In these instances, crews attempt to collect all present species.  Shells are identified and divided into age classes (i.e., relic shells or recently dead shells).  For our purposes, we consider recently dead shells as evidence of live specimens.  Crews collect live mussels by hand searches in shallow water.  They identify, measure, and photograph or preserve live mussels for verification or voucher.  We store the data in a georeferenced database (MS Access).  

	Variable
	Quan
	Qual
	Details

	location
	 
	 
	general, legal, lat/long

	width
	x
	 
	 

	site length
	x
	 
	40x average width (150 m min/300 m max)

	discharge
	x
	 
	pygmy gurley flow meter

	area land use/disturbance
	 
	x
	 

	weather conditions
	 
	x
	 

	water chemistry
	x
	 
	HACH kit/stream side mostly

	Biological Community
	 
	 
	 

	macroinvertebrates
	x
	x
	transect samples/habitat timed samples (HDI)

	fishes
	x
	x
	Electro/Seine Qual=(best professional judgement)

	mussels
	 
	x
	1 person hour search

	Transect Data (11 transects)
	 
	 
	 

	slope
	x
	 
	clinometer

	sinuosity
	x
	 
	clinometer

	depth
	x
	 
	5 points/transect (lft/rt edge, lft/rt quarter, center)

	width wetted
	x
	 
	 

	width bankfull
	x
	 
	 

	height bankfull
	x
	 
	 

	height incised
	x
	 
	 

	bar width
	x
	 
	 

	bank angle
	x
	 
	AVG clinometer

	substrate composition
	x
	 
	5 points/transect including edges (same as depth)

	embeddedness
	 
	x
	5 points/transect including edges (same as depth)

	fish cover/other
	 
	x
	 

	canopy cover
	x
	 
	edges/center densiometer

	riparian vegetation type/amount
	 
	x
	canopy/understory/ground cover

	human influences
	 
	x
	 

	thalweg depth
	x
	 
	10 points between each transect

	channel unit
	 
	x
	at thalweg depth measurement location

	presence of soft/fine sediment in thalweg
	x
	 
	at thalweg depth measurement location

	woody debris count
	x
	 
	size/amount above/below bankfull


