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1.1 Isolate fishes within the study reach to create a closed fish assemblage.
1.1.1 Identify the upstream and downstream (direction is relative to a surveyor facing ‘upstream’ and against the water current) ends of the study reach then mark the ends with removable flagging tape.
1.1.2 Measure the width of the wetted stream channel at 5—10 transects, distributed evenly along the length of the study reach. Estimate the total surface area of the study reach as the average wetted channel width multiplied by the total length of the reach.
1.1.3	Secure block nets (i.e., knotless seines with floats on the top line and weights on the bottom line) across the stream channel at the upstream and downstream ends of the study reach. 
1.1.3.1	At the UPSTREAM end of the study reach, locate a tree, root, large rock, or other solid object that can be used to anchor a net on each side of the stream. The availability of suitable anchor points on each side of the stream will likely affect the position of the upstream boundary.
1.1.3.2	Select one piece of polypropylene rope and create a loop at each end using a bowline knot. Use ONLY a bowline knot, as other knots may become permanently sealed when exposed to moisture and high tension. For instructions on tying a bowline knot, see Figure 1.
1.1.3.3	Wrap the rope around the tree/root/rock and feed the loop at one end through the loop at the other end to create an anchor point (Figure 2). Shorten or lengthen the rope anchor by adding or removing wraps around the tree/root/rock.
1.1.3.4	Repeat steps 1.1.3.1—1.1.3.3 to establish a second anchor point on the opposite side of the stream.
1.1.3.5	Create a loop in the lines at each of the four corners of the block net using a bowline knot. Use ONLY a bowline knot (Figure 1).
1.1.3.6	Connect both sides of the TOP line of the block net (the line with floats) to the anchor points using cam-action tie-down straps. Insert the hooks at either end of the tie-down strap into the loops at the corners of the block net and the anchor points (Figure 2). Pull the free tether of the tie-down strap through the cam buckle to tighten each point of contact.
1.1.3.7	Secure the BOTTOM line of the block net (the line with weights) by pinning them to the stream bank with tent stakes.
1.1.3.8	Establish a seal with the bottom of the stream using large rocks to pin the block net down. Place rocks on the side of the net facing UPSTREAM. Be sure that the top of the net remains above water level (Figure 2). Adjust the height(s) of the anchor point(s) as needed.
1.1.3.9	Set a second block net by repeating steps 1.1.3.1—1.1.3.8 at the DOWNSTREAM end of the study reach.
1.2 [bookmark: _GoBack]Perform the first of three fish sampling depletion passes within the enclosed study reach. Our protocol assumes that a backpack electrofisher is available and all surveying crew personnel are properly trained to use it.
1.2.1 Beginning at the DOWNSTREAM end of the enclosed study reach, turn the backpack electrofisher on and move in the upstream direction. Progress slowly, moving side-to-side throughout the study reach to ensure all instream habitats are sampled. The first depletion pass is complete when the upstream net is reached.
1.2.2 Supporting crew members follow the leader (who is operating the electrofisher), collecting stunned fishes with dip nets as they are spotted and transferring them to temporary buckets, then to aerated holding tubs. Use small battery powered ‘bait bucket’ pumps with aeration stones to ensure that captured fishes remain healthy.
1.3 Process fishes collected in the first depletion pass.
1.3.1 Determine whether anesthesia will be needed. Live fishes are often difficult to handle and sedation may be necessary to minimize stress and injury to fish specimens. If anesthesia is used, two options are widely (as of February 2019) available: Tricaine-S (tricaine methanesulfonate, MS-222) and carbon dioxide (baking soda).
1.3.1.1 When using sedatives, carefully follow all instructions provided with the anesthetic product. In all cases, the anesthetic compound will be mixed in an aerated water bath. Collected fishes will then be submerged in the bath until sedation is observed. Once sedated, fishes must be processed as quickly as possible, as prolonged exposure to sedatives may cause death.
1.3.2 Use small dip nets to retrieve sampled fishes from the holding tank (with or without sedation), individually or in small batches, for identification. Place specimens in white plastic or enamel trays and use forceps and magnifying glasses for examination. Use local or regional identification keys (e.g., “The Fishes of Ohio”)21 to aid in identification.
1.3.3 Measure total length (from tip of snout to end of caudal fin) for each specimen then weigh on a field balance. If using an electronic balance, select one with 0.1 or 0.01 g precision. Keep a transparent plastic box on hand to use, as necessary, as a wind and rain baffle (it must be large enough to cover the balance and specimens being weighed).
1.3.4 Record all information (species identity, total length, and weight) on waterproof data sheets. A printable example of a fish data sheet is provided in Appendix 1.
1.3.5 Once processed, return fishes to a separate aerated holding/recovery bin. When all fishes have been processed, release them downstream of the downstream block net. (If you accidentally release them into your enclosed study reach, you will ruin your sample!) If anesthesia was used, wait to release until all fishes have recovered and regained equilibrium.
1.4 Perform the second and third depletion passes.
1.4.1 Collect the remaining depletion pass samples by repeating steps 1.2–1.3. Ensure that SAMPLING EFFORT REMAINS CONSISTENT among all three passes. Use the same pace of movement (timing the process is recommended) and same crew members to resurvey the sampling reach.
2.1	Select benthic macroinvertebrate sample sites within the boundaries of the fish sampling reach that are representative of the major types of physical habitats (e.g., riffles or runs) observed in the study reach. 
2.2	Using a fixed-area sampler, collect the first benthic macroinvertebrate sample. In shallow streams with extensive gravel-to-pebble size material, the Surber sampler and Hess sampler are the most commonly used devices but any fixed-area sampler can be used. 
2.2.1	Place the sampling device firmly against the stream bottom with the sample collection net oriented downstream; move large cobbles as necessary to establish a firm seal with the substrate.
2.2.2	Use a wire or plastic brush to vigorously scrub the substrate within the sampling area for a period of 2 min, allowing dislodged benthic macroinvertebrates to drift into the sample net.
2.2.3	Transfer the sample contents from the net to a plastic jar and cover with 70% isopropyl alcohol for preservation. Label the jar and store it in a safe location for transfer to the lab.
2.3	Collect and preserve additional benthic macroinvertebrate samples, repeating step 2.2. 
2.4	Return all collected samples to the lab for processing.
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