Fisheries Assessments - Lakes

2007-09 Sampling Procedures
Lakes Assessment Team

Tim Simonson, FH/4

Andy Fayram, FH/4

Joe Hennessy, FH/4

Ted Treska, FH/4

REVISED 3/3/2008
All lake assessments conducted by Fish Teams will follow these guidelines.   Some surveys will be more comprehensive than others, depending on objectives for a particular lake.
All lakes should be designated as one of the following:

1) “High Profile” lakes (lakes sampled most intensively on a relatively short rotation of about 4 years; generally lakes > 1,000 acres). “Treaty” sampling plans are included in the “High Profile” rotation. If a lake is sampled in your area the fish team is required to provide assistance. Creel Surveys will be conducted on up to 5 “High Profile” lakes outside the ceded territory (according to the standard protocols followed in the ceded territory) each year.  Aging should be completed for species of importance.
2) “Public Access” lakes (lakes sampled less intensively on a somewhat longer rotation of about 8 years – generally lakes between 100 and 1,000 acres); aging should be completed on about 25% of these lakes;
3) “Minor Fishery” lakes (lakes of relatively low importance that are sampled on a much longer rotation of about 10 years). Aging is not needed on these lakes.
Lake assessments are designed to meet the following objectives for each lake sampled:

· Estimate the abundance, size- and age-structure of adult walleyes on “high profile” and treaty lakes;
· Estimate the relative abundance and size structure of other selected gamefish, panfish and non-game fishes; and

· Estimate the relative abundance of YOY and yearling walleye and muskellunge on lakes with natural reproduction or potential for natural reproduction.
· Visually screen for the occurrence of VHS in wild fish populations.
The first objective is met by conducting mark/recapture surveys during, and shortly after, peak walleye spawning activity.  Gamefish are captured predominately with fyke nets during the marking phase.  Recapture sampling is done via electrofishing with a boom shocker shortly after the marking period.  The second objective is met by estimating CPE of selected gamefish and panfish during late spring, primarily by electrofishing with a boom shocker.  The third objective is determined from CPE estimates conducted via fall electrofishing.
At this time, no emphasis is being placed on sampling non-game fish species except common carp. 
VHS – Be familiar with the external signs of VHS (http://dnr.wi.gov/fish/pages/vhs.html).  Examine sampled fish for external symptoms of VHS during all fisheries assessments.  Any fish exhibiting symptoms should be put on ice and delivered to the Fish Health Lab in Madison within 24 hours, or frozen.  Immediately contact the Fish Health Specialist.

Boat, Equipment and Gear Disinfection Protocol
Be sure to follow disinfection protocol (see Manual Code).

Sampling Procedures

The sampling is divided into six distinct periods.  Most of these sampling periods are optional and are generally conducted on high profile lakes.  Most lakes (typically bass-panfish lakes) will be sampled once in the spring by electrofishing (Spring Electrofishing II; see below).  Many lakes with walleye will be sampled twice in spring by electrofishing (spring electrofishing I and spring electrofishing II; see below).  These procedures were adapted from the Treaty Fisheries Assessment Team’s (TFAT) protocols and closely follow them whenever possible.  If you are conducting sampling for the TFAT, follow their specific protocol.
1.  Spring Netting I (Walleye Netting; optional):  The primary objective for this sampling period is to capture, measure, and mark adult walleye for use in estimating their abundance.  The secondary objective is to measure and, if needed, mark other gamefish (northern pike and muskellunge).  

· Gear - Set 4’ x 6’, ¾” bar mesh fyke nets at ice-out and run them daily through the peak of walleye spawning.  Water temperature will be approximately 45o F.  Set enough nets to sample most of the available walleye spawning habitat.   Remove all nets from the lake prior to the conducting other sampling.  Record the data from each set separately. 
· Marking - The objective is to mark approximately 10% of the estimated population.  When no preliminary estimate is available, one walleye per acre should be marked.  Netting should continue until that objective is met or exceeded.  Marking more may improve the accuracy and precision of the resulting population estimate, but it is inefficient to spend more than one week netting if the R/C ratio of your catches is 10% or greater.  When marking gamefish with a fin clip, make sure it will be recognizable for the appropriate time interval (i.e., 10 months on lakes where creel surveys are planned).  Removing about ½ of a fin will leave a mark that lasts for more than one year.  Mark adult gamefish with a primary clip.  Mark juvenile gamefish with a secondary fin clip.  The secondary mark will be a top caudal (TC) fin clip unless otherwise specified.  Release marked gamefish away from nets and inlets or outlets, preferably at a mid-lake location.
· For each net on each day, all walleye, northern pike, and muskellunge will be sexed, measured (total length – nearest 0.1 inch), and, if needed, marked (for population estimates or creel survey).  Record data from each net separately.
Mark all sexable gamefish and unknown-sex gamefish > the applicable size cutoff.  Mark unknown-sex gamefish < the applicable size cutoff with a secondary fin clip (TC unless other specified).  
Size cutoffs for primary versus secondary clips
on unknown-sex gamefish.





Primary

Secondary

Walleye

  > 15"


   7" - 15" 


Northern Pike
  > 12"


    < 12"


Muskellunge

  > 30"


    < 30”


· Aging is required for high profile lakes.  See Appendix B for details on aging.
2.  Spring Electrofishing I (Walleye CPE; required on walleye waters):  The primary objective for this sampling period is to count and measure adult walleye (and, when conducting a population estimate, record marks for adult walleye for use in estimating their abundance). 
· Boom shocker electrofishing is conducted at night.  Two experienced people should dip fish.  Dip nets should have 3/8” mesh bags.  Shocking should be conducted at or near the peak of walleye spawning; water temperatures will be 45 to 50 F.
· When conducting a recapture for a walleye population estimate, attempt to shock the entire shoreline, including islands.
· When conducting a walleye CPE, if possible, shock the entire shoreline.  If difficult to accomplish, shock at least 50% of the shoreline.  This is done by dividing the shoreline into 2-mile segments and shocking at least 50% of them.  The minimum coverage needed is as follows:

	Total Lake Shoreline (miles)
	Minimum Sampling Required (2-mile segments)

	8 miles or less
	Entire shoreline

	8 to 16 miles
	4 segments

	> 16 miles
	5 segments


· The first 2-mile segment should be selected at random and the remaining 2-mile segments should then be chosen at equally spaced intervals around the lake to achieve uniform coverage.  
· Actual distance sampled will be recorded and may be determined by GPS or by shoreline landmarks; mark the sampled segments on a lake map.  Also, be sure to record time sampled. 
· Within each 2-mile segment, all walleye will be collected, sexed, and measured.  If conducting a population estimate, examine for and record marks.  Record the data from each 2-mile segment separately.
· If aging walleye, collect aging structures only from gamefish in size ranges needed to complete the collection of 5 samples per ½-inch group for the entire sampling season.  Review the tally of previously sampled fish.  See Appendix B for details on aging.
3.  Spring Netting II (Muskellunge Netting; optional):  The primary objective for this sampling period is to capture and measure adult muskellunge, and, if a population estimate is needed, mark adult muskellunge.  Muskellunge population estimates should be conducted using fyke nets during the spawning period in two consecutive years, with the first year for marking and the second year for recapture.  The secondary objective is to count and measure northern pike captured incidental to muskellunge netting.

· Gear - Set 4’ x 6’, ¾” bar mesh fyke nets prior to and during the peak of muskellunge spawning.  Water temperatures will be approximately 50o to 550 F.  Set enough nets to sample most of the available muskellunge spawning habitat.   Remove all nets from the lake prior to the conducting other sampling.  Record the data from each set separately. 

· If the objective is to conduct a population estimate, attempt to mark approximately 10% of the estimated population.  If no preliminary estimate is available, mark one muskellunge per 10 acres.  Netting should continue until that objective is met or exceeded.  When using a fin clip, make sure enough of the fin is removed to leave a mark that will be recognizable for at least one year (usually, removing about ½ of a fin).  
· Mark adults (> 30”) with a primary clip.  Mark juveniles (< 30”) with a secondary fin clip to differentiate fish during the recapture period that recruit (become > 30 in).  Release marked fish away from nets and inlets or outlets, preferably at a mid-lake location.

· Measuring and Marking Gamefish - Sex, measure for total length (to the nearest 0.1 inch), weigh, and mark with a primary or secondary fin clip, all fish captured during fyke netting.  Record length, sex and fin clip data, including recaptured gamefish, on an appropriate data sheet.  Record the data from each net separately.
· Determine sex by presence of milt or eggs, or by visual inspection of the urogenital pore.  Fish of unknown sex usually constitute a small portion of the total muskellunge handled.

· Weights should be taken on as many muskellunge as possible, and as time permits.  Accurate weight determination of adult muskellunge is not easy, and is relatively time consuming per fish handled.  If muskellunge are abundant, sampling can be stratified within length groups.  Because sampling occurs over a two-year period, some flexibility exists for collecting as many weights as possible.  If fish are weighed during both periods, do not re-weigh any fish during the recap period that are marked.  
4.  Spring Electrofishing II (Centrarchid CPE):  The primary objective for this sampling period is to count and measure adult bass and panfish.  The secondary objective is to count common carp.  The minimum requirement is to count “catchable” adult carp (individuals that could have been dip-netted) - you don’t have to actually bring them into the boat. A tally-counter mounted on the front rail of the shocker boat would be one way to easily keep track of “catchable” carp.  
· Boom shocker electrofishing will be conducted at night.  Two experienced people should dip fish.  Dip nets should have 3/8” mesh bags.  Shocking should be conducted prior to peak bass spawning at water temperatures of 55 to 70 F.
· The entire shoreline should be divided into 2-mile segments. Within each 2-mile segment, all bass will be collected in a 1-½-mile Gamefish station and all bass, panfish and “catchable” carp will be collected in a ½-mile Panfish station. The minimum coverage needed is as follows:
	Total Lake Shoreline (miles) 
	Minimum Sampling Required
(2-mile segments)

	 < 6 miles 
	Entire shoreline/2 panfish stations 

	6 to 12 miles 
	3 gamefish stations/3 panfish stations 

	12.1 to 24 miles 
	4 gamefish stations/4 panfish stations 

	> 24 miles 
	5 gamefish stations/5 panfish stations 


· The first 2-mile segment should be chosen randomly and the other 2-mile segments should be equally spaced around the lake to achieve uniform coverage. 
· Actual distance sampled (miles) will be recorded and may be determined by GPS or by shoreline landmarks; mark the sampled segments on a lake map.  Also, be sure to record time sampled. 

· Within each 1-½ mile Gamefish station, all bass will be collected, counted and measured to the nearest 0.1 of an inch or centimeter. The investigator should record the data from each 1-½ mile gamefish station and each ½-mile panfish stations separately. 
· Within each ½-mile Panfish station all bass and panfish, are collected.  A minimum of 100 individuals of each species will be randomly selected (dipped from tub) and measured. Also record the number of “catchable” carp.  Data from each ½ - mile Panfish station (including any gamefish species collected) should be recorded separately and should not be combined with data from the larger 1-1/2 mile Gamefish station.   If you choose to pick up and count all species, please indicate “all species” as the target in the database.
5.  Summer Netting (Panfish; optional):  The primary objective for this sampling period is to capture and measure panfish.  

· Set 4’ x 6’, ¾” bar mesh fyke nets at water temperatures between 65 and 80 F.  Set enough nets to sample most of the available habitats.   Remove all nets from the lake prior to the conducting other sampling.  Record the data from each set separately. 

· All panfish will be counted and at least 250 of each species will be measured (total length – nearest 0.1 inch), preferably from various nets.  Record the data from each net separately.
· See Appendix B for details on aging.

6.  Fall Electrofishing (Juvenile Assessments; NR walleye/muskellunge lakes): Fall electrofishing is intended to provide an indication of walleye and/or muskellunge recruitment (young-of-year catch rate).  The sampling is conducted at water temperatures from 50 to 60 F.  Walleye lakes should be completed first and muskellunge lakes should be completed last (catch rates of muskellunge young-of-year tend to increase as temperatures decline). The sampling should be conducted according to the following protocols:

· Boom shocker electrofishing is conducted at night.  Two experienced people should dip fish.  Dip nets should have 3/8” mesh bags.  Shocking should be conducted at water temperatures from 50 to 60 F.
· If possible, shock the entire shoreline.  If difficult to accomplish, shock at least 50% of the shoreline.  This is done by dividing the shoreline into 2-mile segments and shocking at least 50% of them.  The minimum coverage needed is as follows:
	Total Lake Shoreline (miles)
	Minimum Sampling Required (2-mile segments)

	8 miles or less
	Entire shoreline

	8 to 16 miles
	4 segments

	> 16 miles
	5 segments


· The first 2-mile segment should be selected at random and the remaining 2-mile segments should then be chosen at equally spaced intervals around the lake to achieve uniform coverage.  
· Actual distance sampled (miles) will be recorded and may be determined by GPS or by shoreline landmarks; mark the sampled segments on a lake map.  Also, be sure to record time sampled. 

· Within each 2-mile segment, all walleye < 10” and muskellunge < 20” will be collected and measured.  Record the data from each 2-mile segment separately. 

· Scales should be collected from enough fish to determine the size-breaks between 1) young-of-year and yearlings; and 2) yearlings and age 2+ fish.  See Appendix B for details on aging.

Summary of Sampling Procedures for Fisheries Assessments in Lakes
	Protocol
	Gear
	Waters
	Temp. Range
	Species
	Data
	Metrics

	Spring Netting I (Walleye Netting)
	4’x6’, ¾” bar mesh
	High Profile/ Treaty Walleye lakes; optional - northern pike lakes
	Ice out to 

40-50 F
	Measure all walleye, northern pike, and muskellunge; mark walleyes.
	Mark/recapture; length frequency; ageing structures
	PE (walleye); PSD/RSD (other gamefish); 

age & growth (walleye)

	Spring Electrofishing I (Walleye CPE)
	Boom shocker, 3/8” mesh dip net bags
	Walleye Lakes
	45 – 50 F
	Measure all walleye; (walleye recapture on Treaty/High Profile Walleye lakes)
	Length frequency; counts;  distance and time shocked
	CPE; PSD/RSD; age & growth

	Spring Netting II (Muskellunge Netting) 
	4’x6’, ¾” bar mesh
	Musky Lakes
	50 - 55 F
	Measure/weigh all muskellunge. Mark muskellunge (optional).
	Length frequency
	PSD/RSD (combine with Spring Netting I data), PE (optional)

	Spring Electrofishing II (Centrarchid CPE)
	Boom shocker, 3/8” mesh dip net bags 
	All waters
	55 – 70 F
	Measure all  largemouth bass and smallmouth bass; count all panfish in index stations and measure 250 of each species; count common carp
	Length frequency; counts;  distance and time shocked; aging structures
	CPE, PSD/RSD, age and growth

	Summer Netting (Panfish)
	4’x6’, ¾” bar mesh
	All waters
	65 – 80 F
	Count all panfish and measure 250 of each species
	Length frequency
	PSD

	Fall Electrofishing (Juvenile Assessments)
	Boom shocker, 3/8” mesh dip net bags 
	Walleye and Musky Lakes; NR or potential NR
	50 - 60 F
	Count and measure all walleye < 10” and musky < 20”
	Length frequency; counts; distance and time shocked; aging structures
	Juvenile CPE; age


Appendix A - DNR Field Forms

WDNR Field forms are available on the FH Database Web Site (http://infotrek.er.usgs.gov/wdnr_biology/static/wdnr_home.shtml).  Make sure you collect all mandatory variables required in the FH database.  

Appendix B – Aging and Aging Structures
Aging: Age and growth should be completed on all High Profile lakes and on assigned Public Access lakes.  Standard metrics for comparison are from the von Bertalanffy’s growth equation:  Ultimate length (L∞), growth coefficient (K), and growth rate (w = L∞*K).  Weigh all fish that are aged.
It is recommended that any aging include back-calculation of length-at-age to maximize the information obtained from the effort.  Use Lee’s equation to back-calculate length-at-age:

Ln = a + [(L - a) (Vn)] / Vr
where: Ln = length in year n

a = constant that approximates fish length at time of scale formation

L = fish length at time of capture

Vn = scale radius distance from focus to nth annulus

Vr = scale radius from focus to scale edge

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

Muskellunge and Northern Pike: Weigh and take scales from five fish per half-inch group per sex (including unknowns).  Scales must be taken from the nape of the fish’s neck at the point where the scales are largest.  Cleithra are the preferred aging structure but sacrifice of the fish is required.  Therefore, routine aging by cleithra is not recommended.
Largemouth and Smallmouth Bass: Weigh and take scales from five bass per half-inch group (> 4” in length).  Scales must be taken from below the lateral line and just beyond the tip of the pectoral fin.

Panfish: Weigh and take scale samples from 5 fish in each half-inch group.  Scales must be taken from below the lateral line and just beyond the tip of the pectoral fin.
Appendix C - Fish Contaminants
Each spring a collection schedule for fish contaminants is developed.  This schedule should be examined before conducting planned field work to see if fish are needed for contaminant analysis.  See the following folder for the collection schedule and for collection procedures or contact Candy Schrank (608) 267-7614 (candy.schrank@wisconsin.gov):


FHCOMMON:>MONITORING\Fish Contaminants

Appendix D - Safety, Training , and Quality Assurance 

All staff working on boats are required to pass the Boating Safety exam.  Electrofishing training is required for anyone who participates in the sampling activity.  See section 18, Fish Management Handbook for electrofishing safety procedures.  For a complete list of safety training requirements, contact Dennis Schenborn.
Training of field staff for consistency in data collection and recording is critical to the success of the fisheries assessment program.  Training in taxonomy, deployment of field gear, disinfection, and general program implementation will be made available to all seasonal staff each year by the crew leader.  Data quality assurance procedures include required fields, automated rejection of values outside the normal range, a data screening process built into the statewide database, and mandatory proofreading of entered data.  All sampling procedures employed will, at a minimum, meet the Department’s data standards as developed by the Aquatic and Terrestrial Resources Inventory (ATRI) Team.
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