Baseline Monitoring – Non-Wadable Streams Protocols
IBI procedures: Lyons et al. (2001) describe data collection methods for calculating the large river IBI, and the process is reiterated here. The protocol requires sampling main-channel-border habitats, which are relatively shallow shoreline areas along the river channel that carry the majority of the river flow. Depending upon the project goals, it may be informative to sample the borders of major side channels if the channel carries a substantial amount (> 15%) of river flow. Standard shocking occurs in daylight and in a downstream direction as close to the shoreline as possible. Fish collections are made between 15 June and 30 September. Sampling should be avoided if the river stage is > 1m above normal, but it can occur during below-normal flows.


Standard equipment is a boat-mounted, pulsed-DC electrofishing unit. Typically a 5m long aluminum boat powered by a 15-25hp outboard motor, with the boat hull serving as the cathode, works well. The anode is a single 4m boom with a “Wisconsin ring” from which 16 cylindrical, 17mm-diameter stainless steel droppers are suspended. In normal operation, about 125mm of each dropper is in contact with the water. A gas-powered generator rated at ~3500 W provides adequate electricity. The control box converts AC to DC and allows standardization of the pulse rate at 60 Hz and a 25% duty cycle. Depending upon water chemistry, sampling can typically be done at ~3000 W output from the control box.


While sampling, a single person uses a 17mm-mesh (stretch) dip net and attempts to capture all of the fish seen. This mesh size consistently retains fusiform species such as cyprinids >75mm total length and longitudinally compressed species like centrarchids >50mm, but smaller individuals are often collected. Sampling techniques are biased are against small (e.g., cyprinids) and nocturnal species (e.g., catfish, walleye), but collect large numbers of suckers and centrarchids, including smallmouth bass. Captured fish are identified to species, counted, and weighed. Game fish should have individual lengths and weights measured, but other species do not need length information and can be weighed in aggregate. Specimens should be released after processing unless a sample is needed to confirm species identifications. The data sheet in Appendix 1 should be used to document fish information. 


Each sampling site is to be sampled for 1 mile of contiguous shoreline, a distance at which estimates of species richness were asymptotic and insensitive to variation in sampling effort. For 187 large river sites sampled statewide, the average shocking “on time” was 40 minutes. Most sites had 20 – 30 individuals representing an all-inclusive list of game species. One Fish Technician or Biologist is expected to be sampling at all times with 1 – 2 LTEs.

Game fish procedures: To reiterate, IBI sampling procedures should be followed if the methods for sampling game fish entail daytime electrofishing. Game fish assessments typically target one species and are tailored to meet the management goals for individual rivers. The most anticipated species of management concern include smallmouth bass, walleye, sauger, and catfish. If the primary game species of management concern is the smallmouth bass, then IBI electrofishing runs may yield data efficiently. Species-specific sampling protocols include extended daytime electrofishing, nighttime electrofishing, tailwater electrofishing in the fall, or hoop netting.


Extended daytime electrofishing.- If enough game fish individuals are not caught after the 1-mile IBI run, then it may be useful to extend the shocking run to sample an additional 1 – 4 miles. Collect and process all game, threatened, and endangered species. 

Nighttime electrofishing.- Nighttime shocking poses many logistical and safety concerns, particularly in reaches with poor access, numerous obstructions, or fast, turbulent water. However, if nighttime shocking is opted for then site reconnaissance during the day is encouraged strongly. Studies indicate that night shocking yields more total fish species and biomass than day shocking (for references see Lyons et al. 2001). Most game species are found in greater number, and larger individuals are caught during nighttime sampling compared to daytime (Lyons pers. comm.). The catch differences are pronounced for walleye, sauger, catfish, and esocids, but somewhat less notable for centrarchids.


Fall tailwater electrofishing.- Fish migrations to tailwater areas for intense fall feeding or overwintering pose an opportunity to collect walleye, sauger and esocid data efficiently in some river systems. Consider electrofishing during the daytime if the site poses serious logistical and safety problems, but nighttime shocking may provide higher catch rates. The optimal time of year to sample may vary by river and weather conditions but mid- to late-October is probably appropriate. On the Lower Wisconsin River for example, fall tailwater electrofishing at night is much more efficient than summer IBI runs for collecting walleye, sauger, and esocid data. The walleye catch rate jumps from ~15 fish/hour during summer runs to ~300 fish/hour during fall tailwater sampling.


Hoop netting.- Catfish can be targeted by sampling with hoop nets. Sampling during spring migration typically maximizes catfish catch rates. The optimal time for spring sampling varies by river and weather conditions but it generally ranges from mid-March to mid-May. Depending on management interests, a summer sampling option may be preferred to focus on resident fish. Vokoun and Rabeni (2001) provide a standardized hoop net sampling protocol for sampling channel catfish in prairie streams. Pellett et al. (1998) discuss channel catfish movements and sampling procedures they found useful on the Lower Wisconsin River. Protocols for catfish sampling can be explored by Regional staff and the Nonwadeable Stream Subteam on a river-specific basis.

Water chemistry and habitat procedures: Information on water chemistry, instream habitat, and riparian conditions should be collected to supplement fisheries data. Station location, water chemistry, and habitat variables should be recorded on the Nonwadeable data sheet found in Appendix 2. Water chemistry data should be collected prior to sampling, but habitat information can be recorded during the shocking run or while motoring to or from the boat launch. 

Site Selection

Some river reaches may have special local importance to the public and Fish Biologists, whereas other reaches may be primarily important in the statewide scheme. However, the river reaches that meet both the local concerns and statewide interests will have the highest priority for the establishment of a sampling site. 

A river reach may be of particular local concern because, for example, it is a popular fishery, experiencing development pressures, or under consideration for management changes in fishing regulations, dam operations, or habitat structure. Describing the effects of changes on river integrity or game fish is valuable at a statewide level as well. A river reach also becomes of particular interest at the broad scale if it represents a type of river or disturbance that is not being assessed elsewhere. Having many sites on one river becomes an over-sampling issue if there are few current or anticipated differences in habitat or disturbances among sites. We consider 64 sites on 22 Wisconsin rivers practical for sampling annually as part of the Baseline effort (Table 1). The Subteam will entertain suggested river additions to the list and river mile adjustments. 


Prioritizing exactly which sites to sample requires discussions among the Subteam and Regional staff. Little flexibility exists for establishing sites on rivers that are only marginally large enough for miniboom shocking, or because of difficult access. However, multiple sites on larger river systems need to be prioritized according to river type, public interest, the kind of human disturbances present, the intensity of human disturbances, river ecosystem integrity, management concerns, and likelihood of change in management or disturbance regime. Sites from Lyons et al. (2001) IBI work depict river ecosystem integrity throughout Wisconsin (Fig. 1). More sites cover the Chippewa River system than are currently depicted (Benike, unpublished data). Sites with low IBI scores should be selected for monitoring to determine if changes in management can improve the conditions. Reaches actively or predicted to undergo management changes should be selected to quantify the effects of the alterations. Some least-impacted sites should also be monitored to identify natural year to year variation due to weather conditions, for example.

Table 1. Working list of Wisconsin’s nonwadeable rivers with estimated nonwadeable riverine miles. Numbers of sites to be sampled per river annually are indicated under Reaches. Rivers in Italic font have very difficult access or are otherwise considered a low priority.












River



Upstream boundary of nonwadeable reach


Miles
Reaches

Mississippi River Basin

Mississippi


IL border to confluence with St. Croix R. (MN border)
115
11

  Fox (Illinois River trib)

IL border to town of Waterford (Racine Co.)

 
20
1

  Rock 



IL border to town of Horicon (Dodge Co.)


65
2

    Bark



Mouth of Scuppernong Cr. (Jefferson Co.)


10

    Crawfish


Mouth of Beaverdam R. (Dodge Co.)


37

  Pecatonica


IL border to town of Calamine (Lafayette Co.)

15
1

  Sugar



IL border to town of Brodhead (Green Co.)


15
1

  Grant



Mouth of Rattlesnake Cr. (Grant Co.)


19

  Wisconsin


Otter Falls Dam (near town of Eagle River, Vilas Co.)
190
9

    Kickapoo


Town of LaFarge (Vernon Co.)



30
1

    Baraboo 


Town of La Valle (Sauk Co.)



74
2

    Lemonweir


CTH "H" bridge (near Camp Douglas, Juneau Co.)

30

    Yellow


Dexterville Dam (Wood Co.)



30
1

    Tomahawk


Willow Flowage (Oneida Co.)



15

  Black



Lake Arbutus (Jackson Co.)



76
3

  LaCrosse


Neshonoc Lake (LaCrosse Co.)



14
1

  Trempealeau


Town of Arcadia (Trempealeau Co.)


19
1

  Buffalo



CTH "B" bridge (near town of Gilmanton, Buffalo Co.)
17

  Chippewa


Chippewa Flowage (Sawyer Co.)



88
6

    Red Cedar


Town of Rice Lake (Barron Co.)



45
2

    Eau Claire


Lake Eau Claire (Eau Clarie Co.)



20

    Flambeau (inc N. Fk)

Flambeau Flowage (Iron Co.)



60
2

S. Fk Flambeau


Blockhouse Lake outlet (near State Hwy 182, Price Co.)
23

  St. Croix


Burnett - Douglas Co. border



144
5

    Namekagon


CTH "K" (just below Trego Lake, Washburn Co.)

30

Lake Superior Basin

St. Louis


MN border, just below Fond du Lac dam (Douglas Co.)
6
1

Bad



Mouth Marengo R. (Bad River Indian Res., Ashland Co.)
34

  White



White River Flowage (Ashland Co.)


11 

Lake Michigan Basin

Menominee


Confluence of Michigamme and Brule R. (Florence Co.)
65
5

Peshtigo



Sandstone Flowage (near town of Crivitz, Marinette Co.)
32
2

Oconto



Town of Oconto Falls (Oconto Co.)



10
1

Fox



State Hwy 33 bridge (in town of Portage, Columbia Co.)
95
3

  Wolf



Town of Keshena Falls (Menominee Co.)


80
3

    Little Wolf


State Hwy 22/110 bridge (Waupaca Co.)


11

    Embarrass


Mouth of Pigeon R. (Waupaca Co.)



15

Milwaukee


Near Lincoln Park (Milwaukee Co.)


6

    Menomonee
 

Near I-94 (Milwaukee Co.)



1 

Cost estimate


A typical IBI run takes about 3 hours considering it usually takes 40 minutes for shocking, <1 hour for fish processing, and <1 hour for miscellaneous work at the boat launch and boating to and from the sampling station. Data entry may take 1 – 2 hours largely depending upon the number of individual game fish weights and lengths that need entering. Travel distances from the Regional offices to the rivers are usually within 60 miles one-way. Considering these time estimates, travel expenses, and general maintenance, the per site cost to collect an IBI sample is less than $200 (Table 2). A second LTE is useful for sampling rivers with high numbers of suckers present so one person can process fish while shocking. The second LTE may require about 5 hours per site, but the site cost will likely remain under $250. Game fish sampling runs will need to be estimated according to the specific sampling scheme proposed, but they too are likely to be less than $200 per event.

Table 2. Estimated cost per index of biotic integrity (IBI) run on nonwadeable streams.





LTE expenses at typical $10/hour wage


Travel time to and from the boat launch


2 hours


$20


IBI sampling





3 hours


$30


Data entry





2 hours


$20


General maintenance




1 hour


$10








LTE subtotal

$80

Travel


Mileage at ~$0.32/mile




120 miles round trip
$40


Meals for 2 person crew




$9 lunch


$20








Travel subtotal

$60

Supplies and minor maintenance


Boat and generator gas







$ 2


Weighing nets, waders, scales





           < $40








S&M subtotal

$40









Grand total per site      < $180
Field methods orientation


Data consistency can be problematic considering personnel turnover and annual LTE hires. Large river sampling techniques take practice and efficiency can vary depending upon experience. Furthermore, some fish species are difficult to identify even for experienced personnel. As such, field staff should plan on devoting at least one day for refreshing their miniboom shocking and fish identification techniques on nonwadeable rivers. An experienced person from the Subteam will have a training day with the Regional staff on one of their area streams (e.g,. Brian Weigel, Heath Benike, or John Lyons).
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Appendix 1. Site location, water chemistry, and habitat data sheet.

WDNR-Nonwadeable Baseline Monitoring – Electrofishing Data Sheet – NW2

River: _______________     
Station: __________
County: _______________
Page ___ of ___

Date: ________________    
Runtype:  IBI   GET

Gear:  mini     big
Bank:  R     L 

Shocking Start Time:  __________
Shocking End Time:  _______

Jars Prsvd: __
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Appendix 2. Site location, water chemistry, and habitat data sheet.

WDNR-Nonwadeable Baseline Monitoring – Electrofishing/Habitat Data Sheet –NW1

River: _______________     WBIC: __________    Station: _______________    County: ____________

Date: __________                 Runtype: __IBI  __GET               Bank sampled (as looking upstream):  R    L

Collector(s): _______________________________________________________________________________

River Mile (0.1):  Start ________     End  ________            

GPS Location:  

Start  _______( _____.______               End  _______( _____.______               Shocking 

         _______( _____.______                        _______( _____.______               Distance (0.01 mi):  _______

Time (24hr):  Start ______     End ______ 
Shocking Start Time: ______
Shocking End Time: ______

Water Level:  __ Normal     __ Above ____ (0.1m)     __ Below ____ (0.1m)

Air temp (C): ____      Water temp (C): _____                           Generator Output @ 60 pulse  25 Duty cycle

Conductivity (umhos): ________       Turbidity (NTU): ________             Amps: _____     Volts: ______

Habitat Description



(Qualitative categories: N = none, R = rare, O = occasional, C = common)

Mean width estimate (m):  _____




Substrate:
Max Depth estimate (0.1m):   _____



Clay:

N    R    O    C

Mean Depth estimate (0.1m): _____



Detritus:
N    R    O    C









Silt:

N    R    O    C






Sand:

N    R    O    C









Gravel:

N    R    O    C

Pools:

N    R    O    C




Cobble:

N    R    O    C

Runs:

N    R    O    C




Boulder:
N    R    O    C

Riffles:

N    R    O    C




Other:

N    R    O    C   _______________

Sand bars:
N    R    O    C

Gravel shoals:
N    R    O    C

Sand flats:
N    R    O    C




Gradient: 
Low
Moderate




Other:

______________

Channel Features (m)






Riparian Land Use / Vegetation:
     Natural:            _____





Wetland:
N    R    O    C

     Channelized:    _____





Grass: 

N    R    O    C










Shrubs:

N    R    O    C

Artificial Bank Features






Forest: 

N    R    O    C

     Rip Rap:
N    R    O    C     ______ (m)



Pasture: 
N    R    O    C

     Seawall:
N    R    O    C     ______ (m)



Row Crop: 
N    R    O    C

     Piers/docks:
N    R    O    C     ______ (# counted)


Resident: 
N    R    O    C










Urban: 

N    R    O    C










other:

____________

Overall Cover:
N    R    O    C

     Boulders:
N    R    O    C




Bank Erosion:

N    R    O    C

     LWD:
N    R    O    C
_______ (# counted)

     OH Veg.:
N    R    O    C




     Natural Cutbank: 
_____ (m)

     Undercut:
N    R    O    C

     Aq. Plants:
N    R    O    C




     Disturbed Cutbank:
_____ (m)

     Em. Plants:
N    R    O    C 
   Legend for Figure 1 (attached in IBIrating.jpg file). Nonwadeable streams shown within WDNR Basin boundaries with the index of biotic integrity (IBI) rating depicted. Site points are adapted from Lyons et al. (2001), J. Lyons (unpublished data), and R. Piette (unpublished data).
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