TFAT COMPREHENSIVE FISHERIES SURVEY SAMPLING GUIDELINES

All comprehensive fisheries surveys conducted by the Treaty Fisheries Assessment Team (TFAT) will follow these guidelines.  We recommend that these guidelines be followed by all WDNR fisheries biologists when conducting comprehensive fisheries surveys in ceded territory lakes.

The TFAT conducts comprehensive fisheries surveys to meet the following objectives for each lake sampled:

· to estimate the abundance of adult gamefish,

· to estimate total walleye abundance (adult + juvenile) in spring,

· to estimate the relative abundance of panfish and non-game fishes and

· to index the abundance of YOY and yearling walleye and muskellunge in fall.

The first two objectives are met by conducting mark/recapture surveys during, and shortly after, peak gamefish spawning activity.  Gamefish are captured with fyke nets during the marking phase.  Recapture sampling is done via electrofishing with a boomshocker.  The third objective is met by estimating CPUE of panfish and non-game fishes sampled via fyke nets, mini-fyke nets and electrofishing in spring and summer.  Abundance of YOY and yearling walleye and muskellunge is determined from CPUE estimates from index sampling conducted via electrofishing with a boomshocker in fall.

SURVEY METHODS

I. Spring Fyke Netting – Marking Period

Set fyke nets at ice-out and run them through the peak of walleye spawning.  Set enough nets to cover most of the walleye-spawning habitat on a given lake.  Remove all nets from the lake prior to the first recapture run.

Add an additional netting period if you are estimating muskellunge abundance. Set fyke nets after the first gamefish recapture run through the peak of muskellunge spawning (water temperature will be approximately 55o F spawning.  Set enough nets to cover most of the muskellunge-spawning habitat on a given lake.  Remove all nets from the lake prior to the second recapture run.

Sex, measure for total length and mark, with either a primary or secondary fin clip, all gamefish captured during fyke netting.  Record length, sex and fin clip data on either a Walleye Netting Data Collection Sheet (3600-186-W/N) or a Gamefish Netting Data Collection Sheet (3600-186-G/N/A or 3600-186G/N/B).  Record all appropriate data in the header of the data sheet.

A. Number of Gamefish to Mark

The objective for marking adult gamefish is to mark approximately 10% of the estimated population.  Where no preliminary estimate is available mark one walleye per acre or one muskellunge per 10 acres.  Use professional judgment in setting an objective for marking other gamefish.  Netting should continue until that objective is met or exceeded.  Marking more than the objective number of gamefish may improve the accuracy and precision of the resulting population estimate.  However, it is probably unwise to spend more than one week netting and marking gamefish if the R/C ratio of your catches is 10% or greater.

B. Sizes of Gamefish to Mark

When marking gamefish with a fin clip (i.e., HRV); make sure that enough of the fin is removed to leave a mark that will be recognizable for at least 10 months.  Mark all captured sexable gamefish and unknown-sex gamefish > the size cutoff shown below with the primary fin clip for that lake.  Mark unknown-sex gamefish within the size range shown below with a secondary fin clip.  The secondary mark will be a top caudal (CT) fin clip unless otherwise specified.  Release marked gamefish away from nets and inlets or outlets, preferably at a mid-lake location.

The cutoffs for primary versus secondary clips on gamefish are:



Primary

Secondary

· Walleye
>= 15"


>= 7" < 15"

· Musky
>= 20"


< 20"

· Northern
>= 12"


< 12"

· Bass
>= 12"


> 4" < 12"
C. Recording Data on Marked Gamefish

Record data on recaptured gamefish with the current year clip in the clipped column of a Walleye Netting Data Collection Sheet (3600-186-W/N) or a Gamefish Netting Data Collection Sheet (3600-186-G/N/A).  Note data for individual walleye on a Gamefish Netting Data Collection Sheet (3600-186-G/N/B).  Those data are needed to track marks at large during netting and will be used to determine the R/C ratio or may be used to calculate a Schnabel estimate of walleye abundance.

Gamefish Marked in Previous Years

Some gamefish captured during netting may carry marks from previous WDNR and GLIFWC surveys.  A list of fin clips and/or tags used during past surveys will be provided each year for lakes being surveyed by the TFAT.  Examine all gamefish captured during these surveys for both current and historical marks.

Data from gamefish carrying a previous-year mark should be recorded on a Gamefish Netting Data Collection Sheet (3600-186-G/N/B).  Record the length, sex and mark (fin clip or tag number) for each gamefish with a previous-year mark.  At that point, treat gamefish with previous-year marks as normal (unmarked).  All gamefish with only previous-year marks must be given the current-year fin clip.

Special Considerations on Lake Chains

When surveying a lake in a Chain you may capture gamefish with current-year clips from another lake in the chain.  If this occurs, please do the following:

· Record total length, fin-clip, and sex data for each gamefish with a mark from another lake on a Gamefish Netting Data Collection Sheet (3600-186-G/N/B).
· Do not tally those gamefish in the unclipped or clipped columns on a Walleye Netting Data Collection Sheet (3600-186-W/N) or . Gamefish Netting Data Collection Sheet (3600-186-G/N/A
· Do not mark those gamefish with another clip.

D. Net CPE Data

Complete a Netting CPE Data Collection Sheet (3600-186-CPE/N) for each date that a lake is sampled with fyke nets.  Record the number of each gamefish species, including recaptured gamefish, caught in each net.  Record the total catch for all nets in the far right-hand column of the data sheet.

E. Taking Aging Material

Walleye:

Take spines (2nd or 3rd complete spine from leading edge of dorsal fin) and scales, five per half-inch group per sex, from all fish > 12 inches.

Take only scales from walleye < 12 inches.  Take scales from five fish per half-inch group per sex (including unknowns).  Scales must be taken from below the lateral line and just beyond the tip of the pectoral fin (see attached diagram).  Tally sampled gamefish on a Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G.

Muskellunge and Northern Pike:

Take scales from five fish per half-inch group per sex (including unknowns).  Scales must be taken from the nape of the fishes neck at the point where the scales are largest (see attached diagram).  Take a pectoral fin ray section from muskellunge > 30 inches. Tally sampled esocids on a Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G.

Largemouth and Smallmouth Bass:

Take scales from five fish per half-inch group per sex (including unknowns).  Scales must be taken from below the lateral line and just beyond the tip of the pectoral fin (see attached diagram).  Tally sampled bass on a Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G.

F.
Recording Net Locations:
Record net locations on a map of the lake being surveyed.  Number all sets and note the dates when nets are moved or added.  When a net is moved, a letter should be added to its net number.

Example:
When net 10 is moved to a new location, it should be noted as net 10A.

Use a letter code to designate the species a net was set for.  Walleye net sets should be coded “W”, muskellunge nets should be coded “M” and so on.

Example:
If net 10 was originally set for northern pike in a shallow bay, its net number would be 10N.  If that net were moved to a gravel point to capture walleyes, its net number would be coded 10AW.  

II.
Recapture Sampling

The following guidelines apply to recapture electrofishing runs:

· Record all data from spring electrofishing surveys on the appropriate forms

· Walleye - Walleye Electrofishing Data Collection Sheet (3600-190-W/E1)
· Other Gamefish - Gamefish Electrofishing Data Collection Sheet (3600-190-G/E/A or 3600 – G/E/B)
· Panfish and Non-Gamefish – Panfish/Non-Gamefish Electrofishing Data Collection Sheet (3600-190-PNG/E).
· Shock the entire shoreline, including islands, of all lakes surveyed.

· Select a minimum of two, 2-mile stations within which you will sample target fish species as outlined in the Lakes Monitoring guidance.

· Select one, ½-mile sub-station within each 2-mile station from which you will sample all fish species as outlined in the Lakes Monitoring guidance.

· Mark any new (unmarked) gamefish captured with the appropriate current-year fin clip (or tag).

· Collect aging material from gamefish only as needed to complete half-inch intervals that were not filled during netting.

· Record all appropriate data in the header of the data sheet.

· Include a map showing the route(s) followed by the crew(s) along the shoreline of each lake surveyed.

· Release captured fish in suitable habitat and away from connecting channels of other lakes.

A. First Electrofishing Run

Conduct this shocking run near the peak of walleye spawning (water temperature will generally be between 45 and 50 F).  Data from this recapture run will be used to estimate adult walleye abundance, the abundance of other gamefish species and to provide fisheries information as outlined in the Lakes Monitoring guidance (Targeting Percids and Esocids).  Remove all fyke nets from the lake at least one day prior to this run.

Gamefish Sampling - Sex, measure for total length and examine for marks all gamefish captured during the first electrofishing run. Continue marking new (unmarked) gamefish with the appropriate primary or secondary fin clip.  Collect aging material only from gamefish in size ranges needed to complete the collection of 5 samples per ½-inch group (review the Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G) for the lake you are sampling).

 Record length, sex and fin clip data on a Walleye Electrofishing Data Collection Sheet (3600-190-W/E1) or a Gamefish Electrofishing Data Collection Sheet (3600-190-G/E/A or 3600-190-G/E/B) as applicable. Record all appropriate data in the header of the data sheet.

Lakes Monitoring Fisheries Sampling - This sample is designed to focus on the assessment of target species within the Percidae and Ecoscidae families (including walleye, northern pike, muskellunge, and yellow perch).

· Index Stations - The minimum required aerial coverage for a successful survey of each lake is four linear miles or the whole lake shore if the entire shoreline is less than 4 miles.  On lakes with more than 4 miles of shoreline, develop two index stations of 2 miles in length.  Two, 2-mile stations are sufficient for lakes having up to 16 miles of shoreline.  Develop an additional 2-mile index station for every 8 shoreline miles above 16.
· Species Sampling - Within each two-mile increment, all targeted species will be counted and identified.  Randomly select and measure 250 yellow perch.  Continue to sex, measure for total length and examine for marks all gamefish captured in the index stations. If yellow perch are abundant, they may be defined as non-target species and collected only during the ½-mile index stations described below.  Measure all yellow perch in the 250-fish sample to the nearest 0.1 of an inch.  Record species counts and yellow perch length data on a Panfish/Non-Gamefish Electrofishing Data Collection Sheet (3600-190-PNG/E).  Keep data from the each two-mile index stations separate from data collected outside that station.

· Select a ½-mile index station within each two-mile increment.  Collect and count all non-target species (i.e. large non-gamefish such as suckers redhorse, ictalurids, panfish, etc.) and target species encountered in each ½-mile index station.  If yellow perch were defined as non-target species, randomly select and measure 250 yellow perch. Record species counts and yellow perch length data on a Panfish/Non-Gamefish Electrofishing Data Collection Sheet (3600-190-PNG/E).  Keep data from the each ½-mile index stations separate from data collected outside that station.

B. Second Electrofishing Run

Conduct this sampling approximately 14 to 17 days after the first shocking run (at a water temperature between 550 and 600 F).  The primary objective of this sampling event is to recapture juvenile walleye for use in estimating total walleye abundance.  Data from this run are also used the abundance of other gamefish species and to provide fisheries information as outlined in the Lakes Monitoring guidance (Targeting Centrarchids).  Remove all fyke nets from the lake at least one day prior to this run.

Gamefish Sampling - Sex, measure for total length and examine for marks all gamefish captured during the second electrofishing run. Continue marking new (unmarked) gamefish with the appropriate primary or secondary fin clip.  Collect aging material only from gamefish in size ranges needed to complete the collection of 5 samples per ½-inch group (review the Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G) for the lake you are sampling).

 Record length, sex and fin clip data on a Walleye Electrofishing Data Collection Sheet (3600-190-W/E1) or a Gamefish Electrofishing Data Collection Sheet (3600-190-G/E/A or 3600-190-G/E/B) as applicable. Record all appropriate data in the header of the data sheet.

Lakes Monitoring Fisheries Sampling - This sample is designed to focus on the assessment of target species within the Centrarchid family (including largemouth and smallmouth bass, crappies, bluegill pumpkinseed, rock bass, etc.).

· Index Stations - The minimum required aerial coverage for a successful survey of each lake is four linear miles or the whole lake shore if the entire shoreline is less than 4 miles.  On lakes with more than 4 miles of shoreline, develop two index stations of 2 miles in length.  Two, 2-mile stations are sufficient for lakes having up to 16 miles of shoreline.  Develop an additional 2-mile index station for every 8 shoreline miles above 16.
· Species Sampling - Within each two-mile increment, all targeted species will be counted and identified.  Randomly select and measure 250 of each species of centrarchid panfish.  Continue to sex, measure for total length and examine for marks all gamefish captured in the index stations. If centrarchid panfish are abundant, they may be defined as non-target species and collected only during the ½-mile index stations described below.  Measure all centrarchid panfish in the 250-fish sample to the nearest 0.1 of an inch.  Record species counts and centrarchid panfish length data on a Panfish/Non-Gamefish Electrofishing Data Collection Sheet (3600-190-PNG/E).  Keep data from the each two-mile index stations separate from data collected outside that station.

C. Third Electrofishing Run

Conduct this sampling approximately 5 to 7 days after the second shocking run (at a water temperature between 600 and 700 F).  The objectives of this sampling event are to recapture juvenile walleye for use in estimating total walleye abundance and to estimate abundance of other gamefish species with emphasis on smallmouth and largemouth bass.

Gamefish Sampling - Sex, measure for total length and examine for marks all gamefish captured during the second electrofishing run. Continue marking new (unmarked) gamefish with the appropriate primary or secondary fin clip.  Collect aging material only from gamefish in size ranges needed to complete the collection of 5 samples per ½-inch group (review the Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G) for the lake you are sampling).

 Record length, sex and fin clip data on a Walleye Electrofishing Data Collection Sheet (3600-190-W/E1) or a Gamefish Electrofishing Data Collection Sheet (3600-190-G/E/A or 3600-190-G/E/B) as applicable. Record all appropriate data in the header of the data sheet.

D. Fourth Electrofishing Run

Conduct this sampling approximately 5 to 7 days after the third shocking run (prior to water temperatures reaching 700 F).  The objectives of this sampling event are to recapture juvenile walleye for use in estimating total walleye abundance and to estimate abundance of other gamefish species with emphasis on smallmouth and largemouth bass.

Gamefish Sampling - Sex, measure for total length and examine for marks all gamefish captured during the second electrofishing run. Do not continue marking new (unmarked) gamefish except muskellunge.  Collect aging material only from gamefish in size ranges needed to complete the collection of 5 samples per ½-inch group (review the Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G) for the lake you are sampling).

 Record length, sex and fin clip data on a Walleye Electrofishing Data Collection Sheet (3600-190-W/E1) or a Gamefish Electrofishing Data Collection Sheet (3600-190-G/E/A or 3600-190-G/E/B) as applicable. Record all appropriate data in the header of the data sheet.

III. Panfish Netting

Gamefish Sampling - Sex, measure for total length and examine for marks all gamefish captured during the second electrofishing run. Do not continue marking new (unmarked) gamefish except muskellunge.  Collect aging material only from gamefish in size ranges needed to complete the collection of 5 samples per ½-inch group (review the Gamefish Weight/Scale Data Sheet (3600-186-SCALE/G) for the lake you are sampling).

Panfish Sampling  - Count all panfish captured during this survey.  Tally and sum the panfish counts by net on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).  Measure for total length the first 25 panfish of each species captured (random scoops) in each net.  Measure each fish to the nearest 0.1 inch.  Measure a total of 250 (or all if < 250) of each panfish species during the survey.

Record the total length of each panfish measured on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).  Keep data separate by net.  Take a sample of scales from each panfish species captured.  Take scales from ten fish per half-inch group.  Remove the scale sample from below the lateral line and just beyond the tip of the pectoral fin.

Tally the number of scale samples taken on a Panfish Weight/Scale Data Sheet (3600-186-SCALE/P).

Non-Gamefish Sampling - Count all non-gamefish captured during this survey.  Tally and sum the non-gamefish counts by net on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).

Measure for total length the first 25 non-gamefish of each species captured (random scoops) in each net.  Measure a total of 250 (or all if < 250) of each non-gamefish species during the survey.

Record the total length of each non-gamefish measured on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).  Keep data separate by net.
IV. Summer Fish Community Sampling

Mini-Fyke Netting - Set eight mini-fyke nets and fish them for two, 24-hour periods.  Choose four major habitat types that best represent the lake.  Set two mini-fyke nets on each of the four habitat types.  Use mini-fyke nets that meet or closely approximate the following recommendations from the baseline lakes monitoring protocol: Recommended nets are the same as recommended for comprehensive surveys, and have two 3’x2’ frames (3’x3’ frames are also acceptable), four 2’-diameter hoops spaced 2’ apart, and a 30”x 2’ lead.  Nets used should be 3/16”-mesh, died green, with 1”-mesh exclusion netting.

Identify to species and count all fish captured during this survey.  Segregate counts of YOY fish of each species from fish of other age groups.  Tally and sum the fish counts by net on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).

Measure for total length the first 25 fish of each species captured (random scoops) in each net.  Measure each fish to the nearest 0.1 inch.  Measure a total of 250 (or all if < 250) of each fish species captured during the survey.

Record the total length of each fish measured on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).  Keep data separate by net.
Shoreline Electrofishing

Establish ten, 30-linear-meter (approximately 100 feet), shoreline sampling stations.  Include one station adjacent to each of the eight mini-fyke net sets as outlined above and add two random stations.  

Use a stream shocker and three-person crew to sample the ten stations.  Sample to a depth of one meter (approximately three feet) for a linear distance of 30 meters (approximately 100 feet).

Identify to species and count all fish captured during this sampling.  Segregate counts of YOY fish of each species from fish of other age groups.

Tally and sum the fish counts by station on a Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).

Measure for total length the first 25 fish, of any species that were not part of the mini-fyke net catches, (random scoops) in each station.  Measure a total of 250 (or all if < 250) of each “new” fish species captured during shoreline electrofishing.

Record the total length of each fish measured on a  Panfish/Nongame Netting Data Collection Sheet (3600-186-PNG/N).  Keep data separate by station.
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