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INTRODUCTION

The Wisconsin Department of Natural Resources (WI DNR) initiated a broad-based inventory (flora, fauna, and natural communities) of state forests and wildlife areas in 1994 in support of Master Plans and Feasibility Studies.  The inventory project supports the master planning process by providing information to public agency administrators, planners, and managers, and aiding the prioritization of sites and species for protection by public and private conservation organizations. The WI DNR is currently completing an inventory project for the Kettle Moraine State Forest and the Brule River State Forest (new addition).  Also included in this project is the Lodi Marsh State Wildlife Area, Mud Lake State Wildlife Area, Namekagon Barrens State Wildlife Area, and Douglas County Wildlife Area.
Field inventory of aquatic macroinvertebrates from lentic (still water: lakes, marshes, swamps, ponds, bogs) and lotic (moving water: springs, creeks, streams, rivers) habitats is essential for managing and protecting these features and thus an important component in the master planning process.  Many aquatic macroinvertebrates are sensitive indicators of habitat quality and land use. This inventory project provides a means by which the WI DNR can determine the distribution and relative abundance of some of the most important species and communities.  Several potentially rare aquatic insects and other invertebrates are known, suspected, or have a high probability of occurring within the project area.  The WI DNR is presently unable to confidently assign conservation priority to many of these species because there has been no systematic search for them.  The information provided by this project will begin to allow biologists and planners to understand the distribution and relative abundance of aquatic macroinvertebrates and to select the most appropriate sites for conserving rare taxa and intact natural communities.
METHODS

A total of 94 sites were sampled during this project.  Below is a list of habitats sampled for each state property, along with the dates on which they were sampled.
Sites Sampled

I. Dewey Marsh State Wildlife Area – Portage County (June 7-9, 2011) – 2 sites


1 bog

1 peatland marsh
II. McMillan Marsh State Wildlife Area – Marathon County (June 7-9, 2011) – 4 sites

1 river

2 sedge meadows
1 duckweed pond
III. George W. Mead State Wildlife Area – Marathon County (June 7-9, 2011) – 7 site

1 stream
1 peatland meadow
5 pond/marsh
IV. Upper Wolf River – Langlade County (June 8-10 and June 14, 2011) – 21 sites
1 lake

1 spring seep

2 bogs

3 ephemeral pond
9 first-order streams 
5 larger streams

V. Pike Wild River – Marinette County (May 25 and June 1-3, 2011) – 15 sites

6 North Branch 
3 South Branch
6 Main Branch
VI. Driftless Area Trout Streams – Public Lands (June 15-17, 29-30, July 5-6, 2011) – 42 sites

2 spring seeps

8 first-order streams

32 larger streams
VII. Sheboygan River Area of Concern – Sheboygan County (October 7, 2011) – 3 sites

3 rivers
At each site, the available habitats in lotic and/or lentic areas were determined and each person was responsible for a habitat(s) and/or area(s).  Sampling was performed using a D-frame aquatic net (approx. 1 mm mesh).  The kick-sampling method was used in riffles and runs of streams and along shorelines of lakes.  Undercut banks were sampled by rigorously manipulating the net in the undercut substrates.  Submerged structures (wood, rocks) were taken out of the water and inspected, and other habitats (water surface, shoreline) were visually inspected for organisms and exuviae.  Sample debris was placed on a large mesh screen over a large plastic tray and the organisms fell through the mesh into the tray.  Sample debris was then searched for cryptic, slow-moving organisms.  All specimens were preserved in plastic vials containing 70-80% ethanol.   

In addition, submerged bottle traps were deployed at many sites.  At some sites, bottle traps were used exclusively.  Sampling with nets did not occur because some sites were more effectively and efficiently sampled with submerged bottle traps.  Three to five traps were placed at these sites and deployed for 2 days.

Sampling Problems

The main problem encountered was low water levels in some of the wetlands and impoundments within the Dewey, McMillian, and Mead SWA (3-5 feet below normal).  The restricted funds available to accomplish this survey in these wildlife areas made it possible to sample only a few sites in each of the designated areas.  In addition, it was necessary to visit sites that were readily accessible in order to maximize the number of sites that could be sampled, while at the same time maintaining the cost of the surveys within the budgetary constraints.  Consequently, remote sites within the designated properties were not sampled.

RESULTS
Table 1 below lists each site, the minimum number of taxa identified at each site, the habitats sampled, the number of new county records, and pertinent notes on the location of the site.  Taxa were identified to the lowest taxonomic level possible based on current literature and the expertise of the taxonomists (Dr. Kurt Schmude - all macroinvertebrates, Mr. Robert DuBois, WI DNR, Superior- some odonates). 

Habitat codes include: A = riffle, B = run, C = pool, D = shallow lentic, E = bank, F = seep.

New county records were determined based on published scientific literature, previous WI DNR survey studies of macroinvertebrates, and the WI DNR’s macroinvertebrate database (used for odonate records).  Many groups of aquatic macroinvertebrates have not been intensively studied at the species level, and detailed data on their distribution in Wisconsin are not available.  

TABLE 1.

 




   New County

Site

# Taxa
        Habitat

      Records   
Notes
McMillan Marsh State Wildlife Area

SCH11-016
   20

A,E

            0
Little Eau Pleine River, Hwy F
SCH11-017
   40

D


1
horsetail, sedge meadow, off Marsh Rd.
SCH11-018
   44

D


2
cattail, sedge meadow, off Marsh Rd.
SCH11-019
   12

D


1
duckweed pond, off Marsh Rd.
George W. Mead State Wildlife Area

SCH11-020
   46

D


0
pond/flooded marsh
SCH11-021
   35

D


0
pond
SCH11-022
   37

D


2
marsh/pond
SCH11-023
     7

D


0
peatland meadow, Teal Flowage
SCH11-024
   57

D


4
flooded pond, Hwy S
SCH11-025
   51

D


4
flooded pond, Hwy S
SCH11-026
   18

D


0
Little Eau Pleine River, Hwy S
Dewey Marsh State Wildlife Area

SCH11-027
   27

D


5
peatland marsh, Hay Meadow Drive

SCH11-028
     7

D


1
bog, Oakwood Drive

Upper Wolf River Springs/Streams/Ponds – Langlade County
SCH11-029
   25

A,B,E


0
Dempster Creek
SCH11-030
   25

A,B,E


0
first-order, spring-fed forest creek
SCH11-031
   11

D


1
spring (?) ephemeral (?) pond

SCH11-032
   14

D


1
spring (?) ephemeral (?) pond
SCH11-033
     5

hand picked

0
tiny spring-fed seep along Wolf R.
SCH11-034
   42

A,B,E


0
Ninemile Creek, Hwy 55

SCH11-035
   20

B


1
first-order stream through open swamp
SCH11-036
   24

B


0
first-order stream, downstream from 035

SCH11-037
   14

A


0
first-order, spring-fed forest creek

SCH11-038
   44

A,E


0
Lily River, Hwy 55
SCH11-039
   16

D


0
ephemeral, wooded pond

SCH11-040
   27

D


5
Turtle Lake

SCH11-041
   18

A,B


0
first-order creek, Hwy 55

SCH11-042
   26

A,B,E


0
first-order creek, Hwy 55

SCH11-043
   18

A,B,E


0
first-order stream along River Road

SCH11-044
   18

B,E


1
Hunting River
SCH11-045
   29

D


3
sphagnum bog and pond, off Hwy U

SCH11-046
   25

D


4
cat-eye bog, Hwy U

SCH11-047
   25

B


0
Hunting River, Hwy T

SCH11-048
   56

A,B,E


0
first-order stream

SCH11-049
   32

A,B


0
first-order stream

Pike Wild River

SCH11-001
   33

B,E


0
N. Br. Pike River, Twin Lake Road
SCH11-002
   58

B,E


1
N. Br. Pike River, Lily Lake Road

SCH11-003
   64

A,B,E


0
N. Br. Pike River, off 12 Foot Falls Rd.

SCH11-004
   37

B,E


0
N. Br. Pike River, School Road

SCH11-005
   29

B


0
N. Br. Pike River, Town Corner Lake Rd.

SCH11-006
   58

A,B,E


0
S. Br. Pike River, Mathis Lake Road
SCH11-007
   41

B,E


0
S. Br. Pike River, Benson Lake Road

SCH11-008
   45

B


0
Pike River, at mouth

SCH11-009
   59

B,E


0
Pike River, Pike River Road

SCH11-010
   39

B,E


0
Pike River, Pike River Road

SCH11-011
   45

B,E


0
Pike River, Barker Road

SCH11-012
   55

A,B,E


0
Pike River, below Dave’s Falls

SCH11-013
   13

B


0
Pike River, Hwy V

SCH11-014
   43

A,B,E


0
S. Br. Pike River, Rock Road
SCH11-015
   48

B,E


0
N. Br. Pike River, off Twin Lake Road

Driftless Area Trout Streams – Public Lands

SCH11-050
   29

A,B,E


0
1st order stream to Hulbert Cr., Sauk Co.
SCH11-051
   22

A,B,E


0
Hansell Creek, Richland Co.
SCH11-052
   33

A,B,E


0
Milancthon Creek, Richland Co.
SCH11-053
   39

A,B,E


0
Willow Creek, Richland Co.
SCH11-054
   28

A,B,E


0
trib. to Willow Cr., Richland Co., Hwy K
SCH11-055
     9

hand picked

0
trib. of trib. to Willow Cr., Richland Co.,

Hwy K
SCH11-056
   27

A,B,E


0
trib. to Willow Cr., Richland Co., Robin

Hollow Rd.
SCH11-057
   21

A,E


0
Pompey Pillar Cr., Iowa Co.
SCH11-058
     6

hand picked

0
1st order trib. to Pompey Pillar Cr., Iowa Co.
SCH11-059
   27

A


0
1st order trib. to Big Spring Cr., Grant Co.
SCH11-060
   35

A,B,E


1
Big Spring Creek, Iowa Co.
SCH11-061
   13

hand picked

0
Big Spring, Iowa Co. spring head
SCH11-062
   26

B,E


0
Blue River, Grant Co., Bowers Road
SCH11-063
   16

A,B,E


1
1st order feeder to Fennimore R., Grant Co.
SCH11-064
   15

A,E


0
1st order feeder to Little Green R., Grant  Co.
SCH11-065
   20

A,B,E


0
Little Green R., Grant Co.
SCH11-066
   15

B,E


0
trib. to Copper Cr., Crawford Co.

SCH11-067
   14

B,E


0
Rush Creek, Crawford Co., Rush Creek Rd.

SCH11-068
   14

A,E


0
trib. to Cooler Creek, Vernon Co.

SCH11-069
   14

A,E


0
trib. to Elk Cr., Richland Co., Elk Creek Rd.
SCH11-070
   32

A,E


1
1st order spring-fed creek, Pinnacle Rock,

Monroe Co.
SCH11-071
   21

hand picked

3
spring seep, Pinnacle Rock, Monroe Co.

SCH11-072
   25

B,E


0
Sand Creek, Monroe Co.

SCH11-073
   26

B,E


2
1st order feeder to Sand Cr., Monroe Co.
SCH11-074
   19

B,E


0
Trump Coulee Creek, Jackson Co.

SCH11-075
   32

B,E


1
Lowe Creek, Jackson Co.

SCH11-076
   14

B,E


0
trib. to Beaver Creek, Jackson Co.

SCH11-077
   21

B,E


1
trib. to Beaver Creek, Jackson Co.

SCH11-078
   17

A,B,E


0
N. Br. Tempealeau R. Jackson Co., Cain Rd.

SCH11-079
   25

A,B,E


0
trib. to Tank Creek, Jackson Co., Hwy A

SCH11-080
   15

B,E


0
trib. to Tank Creek, Jackson Co.,Charcoal Rd.

SCH11-081
   25

B,E


1
Stockwell (Halls) Creek, Jackson Co.

SCH11-082
     8

B


0
intermittent trib. to Stockwell Cr.,Jackson Co.

SCH11-083
   22

B,E


1
trib. to Stockwell Cr., Jackson Co., Sand Rd.

SCH11-084
   30

B,E


0
Stockwell Creek, Jackson Co., Sand Rd.

SCH11-085
   20

B,E


1
trib. to S. Fk. Buffalo R., Jackson Co., 









Hixton-Levis Rd.

SCH11-086
   23

B,E


0
S. Fk. Buffalo R., Jackson Co., Hill Rd.

SCH11-087
   15

B,E


0
trib. to S. Fk. Buffalo R., Jackson Co.

SCH11-088
   14

B,E


0
trib. to N. Fk. Buffalo R., Jackson Co.,

McClune Rd.

SCH11-089
   23

A,B,E


2
N. Fk. Buffalo R., Jackson Co., Bloom Rd.
SCH11-090
   27

B,E


0
N. Fk. Buffalo R., Jackson Co., Old 10 Road

SCH11-091
   33

B,E


0
N. Fk. Buffalo R., Jackson Co., off Hwy 10
Sheboygan River Area of Concern

SCH11-092
22

A,E


1
Sheboygan River, Esslinger Park on Hwy PP

SCH11-093
18

B,E


4
Sheboygan River, park in Sheboygan Falls

SCH11-094
17

A


0
Sheboygan R. base of falls in Sheboygan Falls

NEW STATE RECORDS

Three specimens of the water strider Rheumatobates tenuipes were collected from the Sheboygan River in Sheboygan Falls (SCH11-093).  These adults represent the first record of this species in Wisconsin and a considerable northern range extension for this species in North America.  Only one species of this genus was known to occur in Wisconsin, R. palosi, which is fairly common statewide (Hilsenhoff 1986).  Rheumatobates tenuipes occurs from New York to Florida, and west to Missouri and Texas (Taylor 1996). It occurs in Illinois, but it has been collected in only 8 southern and southwestern counties (http://www.inhs.uiuc.edu/~sjtaylor/gerromorph/LowILRval.html).

This species is one of several water striders in which adults occur only from July to October.  The Sheboygan River was sampled late in the season (October) due to scheduling conflicts, which was fortunate because the species would not have been discovered in May to early July when all of the other field trips occurred.
RARE SPECIES
The following species were collected during this study and are currently on the WI DNR’s working list or watch list.

COLEOPTERA (beetles)

Dytiscidae (predaceous diving beetles)

Acilius mediatus (Say) [watch list]
One adult was found in an ephemeral pond in Langlade Co. (SCH11-031).

Agabus confinis (Gyllenhal) [watch list]
Hilsenhoff (1993b) reported this species as rare statewide, with six county records and a total of eight individuals; he collected it in a variety of habitats.
Agabus leptapsis (LeConte) [working list]
One adult was found in Stockwell Creek (SCH11-081).  Hilsenhoff (1993b) and Schmude (2001, 2010b) collected only 14 specimens, most from shallow woodland ponds, but also from sloughs adjacent to rivers.  An additional 11 specimens were collected from peatlands in various counties.  Larson et al. (2000) stated that this species has a boreal range with most North American records from Canada.  The only records of this species in the Midwest are from WI and Upper MI.
Celina hubbelli Young [watch list]
This species is uncommon in the southern third of Wisconsin and very rare farther north (Hilsenhoff 1994); 17 county records now exist.  One adult was collected from a marshy pond in the Mead SWA (SCH11-022).
Hydroporus columbianus Fall [watch list]
Hilsenhoff (1995a) found this species to be uncommon in the northern third of Wisconsin and rare in the southern third, with 23 county records and 92 total specimens.  It occurs in ponds and in sedge or cattail marshes.  One specimen was taken from a marshy pond in the Mead SWA (SCH11-022).
Hydroporus dichrous Melsheimer [watch list]
Hilsenhoff (1995a) reported this species to be uncommon in the southwest and south-central portions of Wisconsin where he found only 27 specimens from eight counties; the northernmost county was La Crosse. I found single specimens from three separate ponds in McMillan (SCH11-018) and Mead SWAs (SCH11-024,025).  Marathon County represents a significant northern range extension for this species in Wisconsin.
Ilybius incarinatus Zimmermann [watch list]
A single adult was taken from an ephemeral pond in Langlade Co. (SCH11-032).  The typical habitats for this species are permanent ponds and marshes.  Hilsenhoff (1993b) had 18 county records and 92 individuals.
Ilybius picipes (Kirby) [watch list]
This species is on the DNR’s watch list, but it should likely be delisted.  Hilsenhoff (1993b) and Schmude (2010a) reported it as fairly common statewide.  Four adults were collected from Dewey SWA (SCH11-027).
Matus bicarinatus (Say) [watch list]
This dytiscid is an uncommon to rare species in the southern half of WI (Hilsenhoff 1993a, Schmude 2000a,b, 2010b).  Single adults were collected in flooded, vegetated ponds near the Little Eau Pleine River in the Mead SWA, (SCH11-024,025).  These may represent the northernmost records of this species in Wisconsin; northern records stretch from Buffalo County to Door County.  It prefers lentic habitats that are associated with large rivers.
Neoscutopterus hornii (Crotch) [watch list]
This large, black beetle is found in swamps and bogs that contain Sphagnum (Hilsenhoff 1993b, Schmude 1999, 2001, 2010a).  Six adults were collected in Dewey SWA (SCH11-028), the same bog in which adults were found previously (Schmude 2008).  It is currently on the DNR’s watch list, but the increasing number of records for this species may indicate that it can be removed from this list.

Rhantus sinuatus (LeConte) [watch list]
Even though Hilsenhoff (1993b) considered this species uncommon statewide, it has recently been found in numerous peaty habitats (Schmude 2000b, 2001, 2008, 2010a).  Three adults were trapped in a peatland marsh in Dewey SWA (SCH11-027).  The increasing number of records for this species indicates that it should likely be delisted.

Sanfilippodytes pseudovilis (Young) [watch list]
Hilsenhoff (1995a) considered this species rare statewide based on 16 total specimens from five counties.  Schmude (2010a) found three more populations in three counties.  The current study yielded four more records from the following localities: Grant Co. (SCH11-059, n=1), Monroe Co. (SCH071, n=1; SCH11-073, n=1), and Richland Co. (SCH11-056, n=1).  All sites were cold springs, first-order streams, or small tributaries to larger streams.  The typical habitats for this species are pools below springs, or small, spring-fed streams.
Elmidae (riffle beetles)

Stenelmis musgravei Sanderson [working list]
Riffle beetles of this species are currently on the DNR’s working list due their restricted habitat throughout Wisconsin.  Adults and larvae occur in medium to large, hardwater rivers where calcareous deposits precipitate on bottom substrates.  Hilsenhoff and Schmude (1992) found it in only four rivers in southern Wisconsin.  One adult was collected during the current study in the Sheboygan River in Shebogyan Falls.  The river does not represent a new river system for this species, but the site is a new locality.  Interestingly, the adult was found on submerged wood instead of in calcareous deposits on rocks.  
Hydrophilidae (water scavenger beetles)

Cymbiodyta blanchardi Horn [watch list]
Only six specimens from three southern counties have been found of this species in Wisconsin (Hilsenhoff 1995b), all from springs or small, spring-fed streams.  The current study has now doubled the number of specimens known to occur in the state.  Five adults were found in a spring seep at Pinnacle Rock in Monroe Co., while a single adult was taken from a first-order feeder stream to Sand Creek in Monroe Co.
Cymbiodyta chamberlaini Smetana [watch list]
Hilsenhoff (1995b) and Schmude (2010b) recorded only 35 specimens from the southern half of WI, where nearly all were taken from small streams or springs.  Five additional records from Jackson Co. were identified in the current study, all of which represented small to medium-sized, coldwater streams (SCH11-077, n=1; SCH11-083, n=1; SCH11-085, n=1; SCH11-089, n=2; SCH11-091, n=3).
Cymbiodyta minima Notman [watch list]
This uncommon hydrophilid occurs statewide in a variety of habitats (Hilsenhoff 1995b, Schmude 2008, 2010b).  One adult was found in a sphagnum, marsh bog in Langlade Co. (SCH11-045).  It is currently on the DNR’s watch list, but the increasing number of records for this species may indicate that it can be removed from this list.
Enochrus consortus Green [watch list]
Another species that is uncommon to rare statewide, it occurs in ponds, marshes, and margins of lakes and streams.  Hilsenhoff (1995b) and Schmude (2000b, 2010b) amassed 211 specimens, but 169 were collected from a single site.  A single adult was taken from a horsetail, sedge meadow in the McMillan Marsh SWA (SCH11-017).
Hydrobius melaenus (Germar) [watch list]
This species was thought to be uncommon statewide.  Hilsenhoff (1995b) and Schmude (2002, 2009, 2010a) reported 88 specimens from 25 counties.  Adults and larvae occur in small spring-fed streams.  Ten new records of this species were found during this study.  All of the records were from first-order streams or slightly larger streams.  The records include Jackson Co. (SCH11-077, n=4; SCH11-079, n=1; SCH11-080, n=3; SCH11-086, n=1; SCH11-087, n=2; SCH11-091, n=1),  Langlade Co. (SCH11-037, n=1), Monroe Co. (SCH11-070, n=1), and Richland Co. (SCH11-052, n=2; SCH11-054, n=2).  These biotic surveys are clarifying the status of this species in Wisconsin.  Currently, the species is on the DNR’s watch list, but its distribution and abundance in the state warrants the delisting of this species.
Hydrochara spangleri Smetana [watch list]
This species is an inhabitant of shallow lentic habitats in floodplains of rivers.  Hilsenhoff (1995) and Schmude (2000b) reported a total of 215 specimens from 11 counties; however, 91% of the specimens were collected from one specific area along the lower Wisconsin River.  A single adult was found in a small feeder stream to the Fennimore River in Grant Co. (SCH11-063), which is an unusual habitat for this species.

Sperchopsis tessellata (Ziegler) [watch list]
Hilsenhoff (1995b) reported it as uncommon to rare statewide based on 16 county records and 26 total specimens.  Schmude (2009) found three more populations and 11 additional specimens.  Five new records were recorded from the present study, including Grant Co. (SCH11-062, n=2; SCH11-065, n=1), and Jackson Co. (SCH11-078, n=1; SCH11-086, n=1; SCH11-091, n=1).  All specimens (larvae and adults) were found in small to medium-sized streams.  As with Hydrobius melaenus (see above), the biotic surveys funded by the DNR have resulted in more data obtained on the status of this species, making it clearer that this species should likely be delisted.
EPHEMEROPTERA (mayflies)

Ephemeridae

Litobrancha recurvata (Morgan)
Until recently, no verified records of this mayfly were known from the state even though it was reported by Hilsenhoff (1995c).  It should be placed on either the DNR’s working list or watch list.  Five nymphs were netted from a cold, first-order stream in Langlade Co. (SCH11-049).  In Jackson Co., one nymph was found in Stockwell Creek (SCH11-083), while four nymphs were taken from the N. Fk. Buffalo River (SCH11-089).  Burrowing mayflies in this genus occur in small, cold streams.
Pseudironidae

Pseudiron centralis McDunnough [watch list]
Hilsenhoff (1995c) and Schmude (1999) believed this species to be relatively rare in large, sand-bottomed rivers in the southern half of Wisconsin.  It was previously collected from the lower Wolf River watershed in the Embarrass River at Behnke Road in Waupaca County (Lillie 1995).  However, Schmude (2009) found 32 nymphs from six separate sites throughout the state.  Another population was discovered in the current study from the N. Br. Pike River in Marinette Co. (SCH11-005, n=2).  Additional sampling was specifically conducted along the Pike River system to find more specimens of this species, but these efforts produced no further nymphs.  These surveys have revealed that this species is more widespread than initially thought and it occurs in a wider variety of streams, as long as the stream has stretches of unadulterated sand.
TRICHOPTERA (caddisflies)
Brachycentridae
Brachycentrus lateralis (Say) [working list]
To date, the only published record of this species of caddisfly in Wisconsin is from Hilsenhoff (1985) in which he reported nine larvae collected from the Brule River in Douglas Co.  [Note: the WI DNR’s website regarding the distribution of this species is in error.]  One larva was found in the Pike River near its mouth with the Menominee River (SCH11-008).  The site was predominantly hard-pack sand.  The larva was likely captured on submerged wood near the shoreline.
Glossosomatidae

Agapetus hessi Leonard and Leonard [working list]
Hilsenhoff (1995c) reported this caddisfly as rare in northern Wisconsin. Schmude (2009) found verified pupae and tentatively identified larvae from two different streams.  Four tentatively identified larvae of this genus were found in the current study from the Pike River (SCH11-009, SCH11-012).
Lepidostomatidae

Lepidostoma liba Ross [working list]
Caddisfly larvae of this species build small cases out of sand grains instead of the usual square pieces of vegetation or small sticks built in a cabin-like fashion that are typical for species in this genus.  The DNR placed this species on the working list based on the few published records, all of which were from small, coldwater streams.  Schmude (2009) found tentatively identified larval specimens from the Brunet River.  In the current study, 14 new records were recorded, all from first-order or slightly larger, coldwater streams.  Records include the following: Iowa Co. (SCH011-058, n=8; SCH11-061, n=15), Jackson Co. (SCH11-075, n=3; SCH11-079, n=2; SCH11-081, n=1; SCH11-083, n=2; SCH11-085, n=1; SCH11-086, n=15; SCH11-087, n=2; SCH11-089, n=9; SCH11-090, n=3; SCH11-091, n=5), Monroe Co. (SCH11-070, n=43; SCH11-073, n=3), and Sauk Co. (SCH11-050, n=14).  Based on these new records, the DNR should consider removing this species from the working list.
Leptoceridae

Triaenodes nox Ross [working list]
This species of long-horned caddisflies has only recently been tracked by the WI DNR (Schmude 2001, 2010b), and thus there are only a few records in Wisconsin.  Three larvae were collected from two ponds in the Mead SWA (SCH11-021, 025).
Philopotamidae

Wormaldia moesta (Banks) [working list]
It is a cold-water species that has been found in only a few streams in Wisconsin.  Two to seven larvae were taken from three cold, first- to second-order streams in Langlade Co. (SCH11-029,-030,-042).
Rhyacophilidae

Rhyacophila vibox Milne [watch list]
The distribution of this species in Wisconsin is not well known, and there are no overall published records.  Two larvae were collected from a cold, first-order stream in a dense forest in Langlade Co. (SCH11-030).  
Sericostomatidae

Agarodes distinctus Ulmer [watch list]
This is another species of caddisfly whose distribution in Wisconsin has not been fully documented.  I have collected specimens from streams and lakes in several areas in the state.  Four larvae were discovered in a cold, first-order stream in Langlade Co. (SCH11-048). An additional seven larvae were taken at two sites on the S. Br. Pike River (SCH11-006, SCH11-014) and one more larva was found in the N. Br. Pike River (SCH11-003).  Based on the accumulating records from these biotic surveys, it appears that this caddisfly species can be removed the DNR’s watch list.
ODONATA (dragonflies)
Aeshnidae

Aeshna subarctica Walker [working list]
One nymph of this rare dragonfly was found in a cat-eye bog in Langlade Co. (SCH11-046).
Corduliidae

Somatochlora tenebrosa (Say) [working list]
Only four county records are known.  Single nymphal specimens were collected from two small, coldwater, forested streams in Jackson Co. (Lowe Creek SCH11-075, trib. to Tank Creek SCH11-080).

Libelluidae

Nannothemis bella (Uhler) [watch list]
One nymph and one adult were collected from the same cat-eye bog in Langlade Co. (SCH11-046) as the nymph of Aeshna subarctica.
HETEROPTERA (true bugs)

Hydrometridae (marsh treader)

Hydrometra martini Kirkaldy [watch list]
Four specimens of this delicate surface dweller were discovered in two flooded ponds in the Mead SWA, Marathon Co. (SCH11-024, SCH11-025).  Hilsenhoff (1986) recorded 18 county records and 61 individuals from throughout the state.  I have found 12 additional county records and numerous specimens.  Based on these records, I suggest that this species can be removed from the DNR’s watch list.

Nepidae (water scorpions)
Ranatra nigra Herrich-Schaffer [watch list]
This water scorpion is the second least common species of this genus in Wisconsin (Hilsenhoff 1984), with 20 county records and at least 63 individuals known. Three adults were taken from Turtle Lake in Langlade Co. (SCH11-040).
DIPTERA (flies)
Blephariceridae
Blepharicera tenuipes (Walker) [watch list]
Hilsenhoff (1995c) reported these flies as rare in extremely fast, clean, northern streams of Wisconsin.  Six pupae were found clinging to rocks in the madicolous habitat alongside torrential water below Dave’s Falls on the Pike River (SCH11-012).  They had attached themselves about two inches above the water line, but in an area that received constant spray water.
Chironomidae

Pseudodiamesa sp. (prob. pertinax) [working list]
This genus of midge was not known to occur in Wisconsin until larvae were collected from Jerseth Creek in the Brule River State Forest, Douglas Co.  Additional larvae were collected from Clemens Creek in the Namekagon Barrens State Wildlife Area, Burnett Co. (Schmude 2010a).  One larva was found in a cold, first-order stream in Langlade Co. (SCH11-035) during the current study.
ISOPODA (sowbugs)

Asellidae

Caecidotea brevicauda Forbes
Certain species of sowbugs are extremely abundant and widespread in Wisconsin, but a few are uncommon to rare.  This species was not known to occur in Wisconsin until 5-10 years ago when it was discovered in cold streams in the southwest.  It has been reported from Arkansas, Illinois, Kentucky, and Missouri (Williams 1972).  Two large populations were discovered in Hansell Creek in Richland Co. (SCH11-051) and a spring feeder stream to Fennimore River in Grant Co. (SCH11-063).  There are several records in the DNR bug database that were recorded by Jeffrey Dimick at UW-Stevens Point.
LAEVICAUDATA (clam shrimp)
Lynceidae

Lynceus sp.

Currently, Lynceus brachyurus is being tracked by the WI DNR.  However, recent literature suggests that more taxonomic work needs to be completed to thoroughly define the limits of the species in the genus.  Consequently, only generic records are being reported for the current study.  Large populations of this clam shrimp were discovered during the biotic surveys conducted in 2010 (Schmude 2010b).   Another population was found in an ephemeral pond in Langlade County near the Wolf River (SCH11-039, n=24).
SPINICAUDATA (clam shrimp)
Cyzicidae

Caenestheriella (gynecia?)/Cyzicus sp.
The clam shrimps in this family are very poorly known.  Populations have been recorded from Ohio, New York, New Jersey, and Massachusetts (Orridge 2011).  The current taxonomy of the two genera that may be present in Wisconsin is problematic, so identification is not possible.  A single specimen was collected from a tributary to Beaver Creek in Jackson Co. (SCH11-077).  The only other specimen from Wisconsin of which I am aware was collected from Ammundson Marsh in Jackson Co. during the 2007-2008 peatland study for the DNR (Schmude 2008).  Its “typical” habitat seems to be temporary pools, which makes its discovery in a lotic situation in Wisconsin surprising.
SUMMARY of SITES
Dewey, McMillan, and Mead State Wildlife Areas
The waters within the McMillan and Mead SWAs are made possible by the damming and manipulation of the Little Eau Pleine River that flows through these properties.  The waters within the large tracts of wetlands were being manipulated during the time in which sampling occurred.  This action resulted in most of the wetlands being dewatered, leaving behind large expanses of exposed mud flats or relatively dry marshes.  Consequently, these areas could not be sampled.  Fortunately, isolated ponds, marshes and oxbows still contained water, and these types of wetlands were sampled, along with the Little Eau Pleine River.
The Little Eau Pleine River is impacted by slow flow rates and agricultural inputs from the surrounding watershed.  Two sites along this river were sampled; one occurred at the western edge of the McMillian SWA as the river entered into the property, while the other occurred near Teal Flowage in the middle of the Mead SWA.  Both sites showed reduced macroinvertebrate diversity with a community dominated by tolerant species.  It was clear that the river at these two sites was impacted by inputs of silt.  The invasive snail, Bellamya chinensis, was found at both sites.
The ponds, marshes, and oxbows that appeared to be isolated from the Little Eau Pleine River (at least during normal flow) were homes to a variety of macroinvertebrates.  Minimum taxa richness values ranged from 12 to 57.  One species of caddisfly on the DNR working list was found, Triaenodes nox (SCH11-021, SCH025, n=3).  Several species of beetles on the DNR watch list were found, including:

Celina hubbelli (SCH11-022, n=1)


Enochrus consortus (SCH11-017, n=1) 

Hydroporus dichrous (SCH11-018, SCH11-024, SCH11-025, n=3)


Hydroporus columbianus (SCH11-022, n=1)


Matus bicarinatus (SCH11-024, SCH11-025, n=2)

Rhantus sinuatus (SCH11-024, n=3). 
Another species on the watch list included the marsh treader, Hydrometra martini (SCH11-024, SCH11-025, n=4).  
Clearly, these smaller, isolated wetlands are important habitats for aquatic invertebrates.
Two sites within the Dewey Marsh SWA were sampled, one of which (SCH11-028) was sampled in a previous study (Schmude 2008).  Species on the DNR watch list included the beetles Ilybius picipes (SCH11-027, n=4), Neoscutopterus hornii at both sites (n=17), and Rhantus sinuatus (SCH11-027, n=3).  Bottles traps from the peatland marsh near Hay Meadow Creek (SCH11-027) were especially productive for dytiscid beetles, with a large number (264 adult beetles) captured.  A phenomenal number of 225 were Hydaticus aruspex, a common, large dytiscid that occurs statewide.  In contrast, bottle traps did not produce any beetles from the bog at site SCH11-028, which had very little readily accessible water for the submerged traps.
Upper Wolf River, Langlade County
Springs, spring-fed tributaries, other tributaries, coldwater lakes, bogs, and ephemeral ponds were sampled within the upper Wolf River basin in Langlade County.  Taxa richness values ranged from 5-56 in the spring-fed, first-order streams, 18-44 in the larger streams, 11-16 in the ephemeral ponds, and 25-29 in the lakes and bogs.
The first-order, spring-fed streams were all coldwater habitats that contained typical coldwater species of macroinvertebrates.  Notable species included three on the DNR working list: the mayfly Litobrancha recurvata (SCH11-049, n=5), the chironomid midge Pseudodiamesa sp. (probably pertinax) (SCH11-035, n=1), and the caddisfly Wormaldia moesta (SCH11-029,030,042, n=14).  Species on the DNR watch list were the caddisflies Agarodes distinctus (SCH11-048, n=4) and Rhyacophila vibox (SCH11-030, n=2), and the beetle Hydrobius melaenus (SCH11-037, n=1).
Notable species found in the lakes and bogs included the water scorpion Ranatra nigra (SCH11-040, n=3), and the beetle Cymbiodyta minima (SCH11-045, n=1).  The dragonflies Aeshna subarctica (SCH11-046, n=1) and Nannothemis bella (SCH11-046, n=2) occurred in the cat-eye bog that was located slightly outside of the designated areas to be sampled.  The DNR should consider placing this fabulous bog within public protection in some manner.
The ephemeral ponds produced noteworthy species such as the beetles Acilius mediatus (SCH11-031, n=1) and Ilybius incarinatus (SCH11-032, n=1), and the clam shrimp Lynceus sp. (SCH11-039, n=24).

The larger streams included Lily (cool water) and Hunting (warm water) rivers, and Ninemile Creek (cold water).  These streams contained species typical of larger streams.  No noteworthy species were collected from these streams.
Driftless Area Trout Streams - Public Lands 
A total of 42 lotic sites were sampled from a large list of potential localities.  The number of sites in each county were as follows: Crawford – 2, Grant – 5, Iowa – 4, Jackson – 18, Monroe – 4, Richland – 7, Sauk – 1, Vernon – 1.  Habitats ranged from spring seeps to medium-sized rivers.  Taxa richness values ranged from 6 (tiny spring seep to Pompey Pillar Creek, Iowa Co., SCH11-058) to 39 (Willow Creek, Richland Co., SCH11-053).  Numerous records for several target species were obtained during this survey, including records for the caddisfly Lepidostoma liba, the mayfly Litobrancha recurvata, the dragonfly Somatochlora tenebrosa, and the aquatic beetles Cymbiodyta blanchardi, Cymbiodyta chamberlaini, Hydrobius melaenus, Sanfilippodytes pseudovilis, and Sperchopsis tessellata.  Most of these publically owned properties are protecting some extraordinary coldwater, lotic habitats that should be considered fragile to further human development.  Notable examples include Big Spring in Iowa Co. and Pinnacle Rock in Monroe Co.  Other public lands encompass streams that are heavily impacted by the surrounding agricultural watershed (e.g. Blue and Fennimore rivers in Grant Co., Rush River in Crawford Co.).
Pike River – Wild River
The wild river designation of the Pike River applies to numerous sections along the N. Br. of the Pike River, S. Br. of the Pike River, and the main stem of the Pike River.  Six sites each were sampled along the main stem and north branch, while three sites were sampled on the south branch.  This river system has a variety of substrates throughout the length of the system.  Some areas have a predominantly sand bottom.  Other areas are extremely rocky or are composed almost entirely of bedrock.  Many areas have an excellent mixture of variously sized rocks and sand.  Submerged wood is common throughout the system, and undercut banks and riparian vegetation are present.  All of these substrates provide diverse habitats.  In addition, water temperatures varied along the course of the river.  Cool to cold temperatures existed in the north and south branches, while warmer temperatures occurred toward the mouth.  Water currents ranged from slow in certain sections to torrential just below or within the falls.  All of these varied conditions contribute to high taxa richness values.   Values ranged from a minimum of 13 at a sand-bottom site (SCH11-013) that seemed to have been impacted by an adjacent park, to a conservative high of 64 in a remote section of the north branch.  The overall average taxa richness value for all 15 sites was 44.5.  The values at nearly all of the sites were dominated by EPT (Ephemeroptera, Plecoptera, Trichoptera) taxa, which further indicated that the water quality of this river system is quite high.

Notable species that were encountered in the Pike River system during this study included the caddisflies Brachycentrus lateralis and Agapetus (prob.) hessi, both of which are the DNR’s working list. The caddisfly Agarodes distinctus, the mayfly Pseudiron centralis, and the fly Blepharicera tenuipes are on the DNR’s watch list.
Recently, Jeffrey Dimick reported Cercobrachys fox from the North Branch Pike River (N45.543507°

-88.00507°) at Town Corner Lake Road (Aug. 7, 2011, collected by J. Riebe, B. Strelow).  This mayfly is on the working list.
Sheboygan River AOC
Three sites in the Sheboygan River were sampled in early October.  A site in Esslinger Park was sampled during a salmon run with fisherman all around the area.  Taxa richness values ranged from 17 to 22.  Abundance of macroinvertebrates was very high at the fast-flowing downstream site in Esslinger Park and at the fast-flowing upstream site below the falls in Sheboygan Falls.  However, the taxa that were present in large numbers were tolerant species that indicated enriched conditions.  The middle site located in the park in Sheboygan Falls was a sand-bottom site with only moderate flow.  Most of the organisms were collected off of submerged wood at this site.  Overall, the water quality of this river is clearly impacted by the surrounding agricultural, industrial, and municipal inputs.  Amazingly, two notable species were taken at the middle site.  A single adult of the riffle beetle Stenelmis musgravei was found on submerged wood, and the small water strider, Rheumatobates tenuipes, was collected for the first time in Wisconsin.
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