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Introduction

The Little Sugar River watershed covers 135 square miles and contains 131 miles of streams that wind there way through the rolling hills of north central Green County and a small portion of southern Dane County.  Agriculture makes up the majority of land use in the watershed (61%) followed by broad-leaf deciduous forest (21%) and grasslands (13%).  Four streams, the Little Sugar River upstream of New Glarus, (North Branch of) Hefty Creek, Hammerly Creek and Ward Creek, are classified as trout streams.  Six streams in the watershed are also listed as Exceptional Resource Waters (ERWs):  Burgy Creek, Hefty Creek, Center Branch Hefty Creek, Little Sugar River, Spring Valley Creek, and Ward Creek.  Four sites are on the state’s list of impaired waters:  Burgy Creek, Legler School Branch, Pioneer Valley Creek, and Silver School Branch (WDNR, 2003).  The natural communities model (Lyons, 2008) predicts that most streams in this watershed are cold-cool transition headwaters, with some cold-cool mainstem sections.  The only exception to this is a cool-warm transitional mainstem in the lower half of the Little Sugar River.  The headwater systems have fairly good gradients while mainstems run through former wetlands containing hydric soils.  Many streams in the area have sections that been channelized to enhance drainage.  Habitat degradation caused by excessive sedimentation is also a major issue in many of the watershed’s streams.  Low gradients and ditching through wetland soils tend to exacerbate the sedimentation issue.  
Methods

The 2011 survey was conducted by water resource biologists at 36 sites (Table 1) in the watershed. Sites were either randomly selected so as to not bias the data based on stream order or location or targeted based on a management need for certain streams.  The fisheries assemblage was determined by electroshocking a section of stream with a minimum station length of 35 times the mean stream width (Lyons, 1992).  A stream tow barge with a generator and two probes was used at most sites.  A backpack shocker with a single probe was used at sites generally less than 2 meters wide.  All fish were collected, identified, and counted.  All gamefish were measured. At each site, qualitative notes on average stream width and depth, riparian buffers and land use, evidence of sedimentation, fish cover and potential management options were also recorded.  A qualitative habitat survey (Simonson, et. al., 1994) was also performed at each site.  Macroinvertebrate samples were obtained by kick sampling and collecting using a D-frame net at 24 sites in the watershed in fall, 2011 and sent to the University of Wisconsin-Stevens Point for analysis. 

Table 1:  Little Sugar River Watershed 2011 Survey Sites
	Waterbody
	WBIC
	Site

	Burgy Creek
	880500
	Center Road

	
	“
	Washington Road

	
	“
	Feldt Road

	
	“
	CTH F

	Elmer School Branch
	880600
	Witt Road

	
	“
	Gilbertson Road

	Hammerly Creek
	880300
	CTH F

	Hefty Creek (North Branch)
	881900
	Poplar Grove Road

	
	“
	CTH H

	Hefty Creek – Center Branch
	882200
	Hefty Road

	
	“
	CTH H

	Hefty Creek – South Branch
	882000
	Along CTH C

	
	“
	CTH N

	Hustad Valley
	883500
	Along Hustad Valley Road

	Legler School Branch
	882900
	Legler Valley Road (Wooded)

	
	“
	Legler Valley Road (Pasture)

	Little Sugar River
	880100
	Primrose Center Road

	
	“
	Valley View Road

	
	“
	Exeter Crossing

	
	“
	CTH C

	
	“
	CTH EE

	
	“
	Tin Can Road

	Spring Valley Creek
	883000
	Spring Valley Road

	
	“
	Driveway off STH 69 just north of New Glarus

	Silver School Branch
	880400
	CTH C

	
	“
	CTH EE

	Unnamed (881000) Tributary to Burgy Creek (Wittenweiler Crk)
	881000
	STH 69

	Unnamed (881300) Tributary to Burgy Creek
	881300
	CTH N

	Unnamed (880200) Tributary to Little Sugar River
	880200
	Zurfluh Road

	Unnamed (883600) Tributary to Hustad Valley Creek
	883600
	Ness Road at CTH G

	Unnamed (881500) Tributary to W. Br. Little Sugar River
	881500
	Hefty Road

	Unnamed (881800) Tributary to W. Br. Little Sugar River
	881800
	Hefty Road

	Ward Creek
	882700
	CTH W

	
	“
	Airport Road

	West Branch Little Sugar River
	881400
	Washington Road

	
	“
	CTH EE


Sites in italics are randomly selected sites
Results

Results for the fisheries surveys are summarized in Table 2.  Because the natural communities model (Lyons, 2008) indicates most of the waters of this watershed to be cool transitional waters, the coolwater index of biotic integrity (IBI, Lyons, 2012) was applied to all streams.  Species assemblage was very similar are many of the stations.  Brown trout, mottled sculpin, brook stickleback and white sucker were the most common species found in these streams.  Mottled sculpin were found in all but five of the 34 sites sampled. Several other non-game species with a tolerance for cool water were found, but not in great numbers.  Brown trout were found at 20 sites with young-of-the year (yoy) brown trout at 7 of those sites.  Rainbow trout were found at 1 site and northern pike, were found at 5 sites.  In general, species diversity was low at most sites (2 to 5 species).
Qualitative habitat surveys (Table 3) showed most streams to be “fair” to “good” habitat rating.  Streams generally had fair to good buffers and width-to-depth ratios.  Fish cover and bank erosion was poor to good.  Riffles, bends, and pools were generally absent and many streams contained a high amount of fine sediment.
Macroinvertebrate analysis (Table 4) showed very similar Hilsenhoff Biotic Indices (HBI, Hilsenhoff, 1987) mostly ranging between 3.5 (very good) and 5.5 (good) and indicating low organic pollution.  The macroinvertebrate index of biotic integrity (MIBI, Weigel, 2003) was more variable and an indication that local watershed and habitat stressors varied throughout the watershed. 
Discussion
Many of the waters of the Little Sugar River watershed contain similar species assemblages that reflect the natural community model prediction of most streams in the watershed as cool-cold transitional headwaters.  Brown trout, mottled sculpin, brook stickleback and white sucker are species commonly found in these transitional waters.  On the other hand, warmwater species such as darters and shiners are rare or absent.  The cold and cool-cold water communities are is typically limited in the diversity of species (Lyons, et. al., 1996; Lyons, et. al., 2009).
Many streams in this watershed flow through historical wetlands or hydric soils. These low gradient streams were often channelized and/or dredged to enhance drainage of agricultural fields.  This hydrologic modification has severely degraded the habitat of sections of some of the larger streams in the watershed such as the Little Sugar River, Center Branch Hefty Creek, Ward Creek, and the West Branch Little Sugar River. Their low gradient also compounds sediment accumulation as their ability to flush large volumes of sediment is limited.  In some cases, such as sites on the Little Sugar River, Legler School Branch, and some of the smaller unnamed tributaries, biologists commented that they were surprised by the number of fish present given the paucity of habitat.  While all habitat scores rated “fair” or better, there were a number of sites where biologists noted a lack of habitat (see Table 3 comments section).  In many cases, extensive tree falls in box elder corridors allowed for woody cover that provided the only habitat in what was otherwise a wide, shallow, and silt laden system.  It should be acknowledged that the habitat metric was generally designed to mean habitat usable by 

Table 2: Fisheries Assemblage of the Little Sugar River Watershed (2011)
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Burgy Creek - Center Road 11 10 N/A

Burgy Creek - Washington Rd 1 2 1 167 8 90 (Excellent) / 60 (Good)

Burgy Creek - Feldt Road 1 4 (0) 38 48 70 (Excellent) / 30 (Fair)

Burgy Creek - CTH F 10 6 2 2 75 70 (Excellent) / 10 (Poor)

Elmer School Branch - Witt Road 2 51 70 (Excellent) / 50 (Good)

Elmer School Branch - Gilbertson Road 40 73 50 (Good) / 20 (Poor)

Hammerly Creek - CTH F 2 N/A

Hustad Valley - Hustad Valley Road 2 97 70 (Good) / 50 (Good)

N. Br. Hefty Crk - Poplar Grove Road 1 N/A

N. Br. Hefty Crk - CTH H 5 (0) 2 376 70 (Excellent)  /60 (Good)

Ctr. Br. Hefty Crk - Hefty Road 3 (0) N/A

Ctr. Br. Hefty Crk - CTH N 10 (0) 114 4 70 (Excellent) / 50 (Good)

S. Br. Hefty Crk - Along CTH C 50 2 28 50 (Good) / 40 (Fair)

S. Br. Hefty Crk - CTH N 11 7 7 112 73 80 (Excellent) / 40 (Fair)

Legler School Branch - Legler Valley Rd (Box Elder) 24 (18) 60 70 (Excellent) / 50 (Good)

Legler School Branch - Legler Valley Rd (Pasture) 32 (20) 1 70 70 (Excellent) / 50 (Good)

Little Sugar River - Upstream Primrose Center Road 7 (0) 1 149 1 70 (Excellent) / 50 (Good)

Little Sugar River - Dwnstream Primrose Center Road 19 (0) 1 406 70 (Excellent) / 50 (Good)

Little Sugar River - Valley View Road 1 54 (3) 13 15 70 (Excellent) / 50 (Good)

Little Sugar River - Dwnstream Exeter Crossing Road 28 (1) 5 1 50 2 4 1 96 70 (Excellent) / 40 (Fair)

Little Sugar River - CTH C 1 14 (0) 2 15 4 2 7 80 70 (Excellent) / 40 (Fair)

Little Sugar River - CTH EE 7 (0) 1 1 5 50 1 10 8 45 80 (Excellent) / 60 (Good)

Silver School Branch - CTH C 53 119 70 (Excellent) / 50 (Good)

Silver School Branch - CTH EE 11 7 (0) 4 5 5 70 (Excellent) / 40 (Fair)

Spring Valley Creek - Spring Valley Road 3 6 (0) 8 N/A

Spring Valley Creek - Along STH 69 

(Upstrm of New Glarus)

1 35 (11) 10 70 (Excellent) / 50 (Good)

West Branch Little Sugar River - Washington Road 1 10 (0) 10 2 53 60 (Good) / 30 (Fair)

West Branch Little Sugar River - CTH EE 3 (0) 5 17 13 2 1 44 70 (Excellent) / 30 (Fair)

Unnamed Tributary (881800) downstream of Hefty Road 6 1 2 N/A

Unnamed Tributary (881500)  - Hefty Road 2 1 N/A

Unnamed Tributary (881000) - STH 69 8 44 70 (Excellent) / 50 (Good)

Unnamed Tributary (883600) - Nass Road 18 N/A

Unnamed Tributary (880200) - Zurfluh Road 2 (0) 2 1 31 3 80 (Excellent) / 50 (Good)

Ward Creek - CTH W 88 (65) 40/40 Fair or N/A

Ward Creek - Airport Road 80 (45) 39 70 (Excellent) / 50 (Good)

Intolerant Species

Species tolerant of low D.O.

Species tolerant to disturbed habitat

Cool or coldwater species

* 0-20 = Poor;  30-40 = Fair;   50-60 = Good;  70-100 = Excellent



Table 3: Qualitative Habitat Surveys of the Little Sugar River Watershed (2011)
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BURGY CREEK UPSTREAM OF CENTER RD. 13-Jun-2011 2.00 .5015 15 0 15 5 0 15 65Good

BURGY CREEK AT WASHINGTON ROAD 26-Jul-2011 3.00 .2015 10 0 10 0 0 10 45Fair

BURGY CREEK AT FELDT ROAD 21-Jun-2011 3.00 .5010 0 3 15 10 0 5 43Fair

BURGY CREEK AT CTH F 27-Jun-2011 5.00 .6015 5 0 15 5 0 0 40Fair

UPSTREAM HEFTY ROAD 07-Jul-2011 3.00 .2015 5 0 10 0 0 0 30Fair

HEFTY CR.-FIRST RIFFLE DOWNSTREAM OF 2ND BRIDGE OFF HWY N. 26-Jul-2011 2.50 .5015 15 0 15 0 5 10 60Good

ELMER SCHOOL BRANCH AT WITT ROAD 08-Aug-2011 2.00 .3015 10 3 15 10 5 10 68Good

ELMER SCHOOL BRANCH UPSTREAM OF GILBERTSON RD AT FELDT RD 14-Jul-2011 2.50 .355 5 3 10 0 0 5 28Fair

HAMMERLY CREEK AT CTH F 14-Jul-2011 5.00 .2015 15 0 5 0 0 15 50Good

HEFTY CREEK - TN RD BEL POP GROVE CH 06-Jun-2011 1.20 .1015 5 3 10 5 5 10 53Good

HEFTY CR. UPSTREAM HWY H BRIDGE 08-Jul-2011 3.00 .2015 10 0 10 10 10 5 60Good

HUSTAD VALLEY @ HUSTAD VALLEY RD 13-Jun-2011 1.00 .2015 15 3 15 10 15 10 83Excellent

LEGLER SCHOOL BRANCH ALONG LEGLER VALLEY ROAD (Pastured wet meadow) 09-Aug-2011 1.25 .450 15 7 15 10 10 10 67Good

LEGLER SCHOOL BRANCH ALONG LEGLER VALLEY ROAD (Wooded Corridor) 09-Aug-2011 2.50 .1010 0 0 5 5 0 10 30Fair

LITTLE SUGAR RIVER UPSTREAM PRIMROSE CENTER BRIDGE 07-Jul-2011 4.00 .3015 10 0 5 5 5 5 45Fair

LITTLE SUGAR RIVER DOWNSTREAM STREAM PRIMROSE CENTER BRIDGE 07-Jul-2011 2.50 .4015 15 7 10 10 5 10 72Good

LITTLE SUGAR RIVER AT VALLEY VIEW ROAD 30-Jun-2011 9.00 .4010 5 0 5 0 0 10 30Fair

LITTLE SUGAR RIVER AT CTH C 30-Jun-2011 9.00 .6015 10 0 10 5 0 5 45Fair

LITTLE SUGAR RIVER AT CTH EE (UPSTREAM OLD MADISON BRIDGE) 22-Jun-2011 8.00 .805 10 7 10 10 0 10 52Good

SILVER SCHOOL BRANCH AT CTH C 08-AUG-0201 1.75 .100 10 0 5 5 5 10 35Fair

SILVER SCHOOL BRANCH AT CTH EE 27-Jun-2011 2.50 .3015 10 3 10 5 0 5 48Fair

SOUTH BRANCH HEFTY CREEK AT FARM CROSSING ALONG CTH C 07-Jul-2011 3.00 .200 10 0 10 0 0 5 25Fair

SOUTH BRANCH HEFTY CREEK AT CTH N 26-Jul-2011 3.75 .2510 5 0 5 5 0 10 35Fair

SPRING VALLEY CREEK @ SPRING VALLEY RD 06-Jun-2011 1.00 .4015 10 3 15 5 5 10 63Good

SPRING VALLEY CREEK - DRIVEWAY ALONG STH 69 NORTH OF NEW GLARUS 09-Aug-2011 2.50 .5010 10 3 15 0 5 10 53Good

UNNAMED TRIBUTARY (WBIC = 881800) TO W. BR. LITTLE SUGAR RIVER AT HEFTY ROAD 08-Aug-2011 2.00 .1015 5 0 5 5 15 10 55Good

UNNAMED TRIBUTARY (WBIC=881000) TO BURGY CREEK AT STH 69 26-Jul-2011 3.50 .205 5 0 10 5 0 5 30Fair

UNNAMED TRIBUTARY (WBIC = 880200) TO THE LITTLE SUGAR RIVER AT ZURFLUH ROAD 08-Aug-2011 2.00 .1015 5 0 5 0 15 5 45Fair

UNNAMED TRIBUTARY (WBIC 881500) TO WEST BRANCH LITTLE SUGAR RIVER AT HEFTY RD 06-Jun-2011 .75 .2015 10 3 15 5 5 10 63Good

WARD CREEK AT CTH W 13-Jun-2011 2.50 .2015 10 0 10 10 5 5 55Good

WARD CREEK UPSTREAM OF AIRPORT RD. 14-Jul-2011 2.75 .255 5 0 10 0 10 15 45Fair

WEST BR LITTLE SUGAR RIVER @ WASHINGTON RD 22-Jun-2011 6.50 .6010 0 0 10 0 0 5 25Fair

LITTLE SUGAR RIVER, WEST BRANCH - A CTH EE BRDG. 27-Jun-2011 6.00 .7015 5 0 15 5 0 5 45Fair

* Habitat Score:  25 < Poor; 25 - 49 = Fair; 50 - 74 = Good; 75 -100 = Excellent

Station Name Comments

BURGY CREEK UPSTREAM OF CENTER RD. MODERATE MEANDERS, MOSTLY SILT AND CLAY BOTTOM, 2FT VERY STABLE BANKS W/ REED CANARY, USE IS A HORSE PASTURE, DEPTH AND OVERHANGING VEGETATION WOULD OFFER GOOD PROTECTION FOR FISH, NOT SURE WHAT THEY HAVE TO RUN UP TO GET HERE

BURGY CREEK AT WASHINGTON ROAD HABITAT NOT GREAT, BUT LOTS OF COOL/COLD TOLERANT FISH. I SUPPOSE TROUT COULD BE IN HERE IF HABITAT WAS IMPROVED

BURGY CREEK AT FELDT ROAD DEEPLY ENTRENCHED, RAW BANKS, HIGH BEDLOAD OF SILT, THERE IS A REASON ITS ON THE 303(D) LIST

BURGY CREEK AT CTH F FEW MEANDERS, SILT BOTTOM, 4-5 FT BANKS W/ REED CANARY, ROW CROPS BOTH SIDES BUT 10+ M REED CANARY BUFFER, HIGH SEDIMENTATION.  DIVERSITY HURT DUE TO NO COVER U SHAPED CHANNELS, SILT, AND ALL RUN. LISTED ON 303(D)

UPSTREAM HEFTY ROAD SILT, SILT, MORE SILT, NO MEANDERS. WOODED CORRIDOR.  NO HABITAT.  THE 3 TROUT WE FOUND WERE IN A HOLE BY BRIDGE.  PERCHED CULVERT AT HEFTY ROAD. CONSIDER FOR 303(D).

HEFTY CR.-FIRST RIFFLE DOWNSTREAM OF 2ND BRIDGE OFF HWY N. MOSTLY COLDWATER SPECIES, SOME NICE TROUT. COMPARED TO S.B. HEFTY THIS LOOKS REALLY NICE-NARROWER, STABLER BANKS, STILL SOME SAND/SILT, BUT OVERALL NOT BAD

ELMER SCHOOL BRANCH AT WITT ROAD MORE SEDIMENT THAN EXPECTED FROM 1ST LOOK, LOTS OF SCULPINS, COULD PICTURE A TROUT OR TWO IN SOME OF THE DEEPER AREAS BUT DIDN'T FIND ANY. SITE IS ABOVE A FRAM ON WITT RD THAT HAS NAMURE PIT "ISSUES"

ELMER SCHOOL BRANCH UPSTREAM OF GILBERTSON RD AT FELDT RD CONSIDER FOR 303D? WATER IS COLD BUT LOTS OF SEDIMENT + KNOW THERE IS A FARM NEAR THE HEAD WATERS WITH MANURE PIT ISSUES (WITT RD)

HAMMERLY CREEK AT CTH F VERY COLD, SPRING FED, WOULD TAKE A COLD TOLERANT FISH (BROOK TROUT) TO POPULATE THE STREAM

HEFTY CREEK - TN RD BEL POP GROVE CH A FEW MEANDERS.  BOTTOM IS SILT/SAND OVER GRAVEL.  BANKS 1-6 FEET, SOME GRASSED, SOME RAW OUTSIDE BANKS.  SMALL STREAM BUT SURPRISED ONLY FOUND 1 BROOK STICKLEBACK.

HEFTY CR. UPSTREAM HWY H BRIDGE STREAM IS PRETTY SMALL UP HERE, SCULPIN LIKED THE ROCK THAT WAS PLACED HERE, UPSTREAM FROM BRIDGE FISH DENSITY DROPS DRAMATICALLY

HUSTAD VALLEY @ HUSTAD VALLEY RD MODERAT TO HIGH MEANDERS, GRAVEL BOTTOM, 1-2FT GRASSED BANKS VERY STABLE, LIGHTLY PASTURED HORSE PASTURE, VERY LOW EVIDENCE OF SEDIMENTATION. COULD BROOK TROUT COULD POSSIBLY SURVIVE THERE BUT LACK OF WINTER COVER COULD BE LIMITING FACTOR

LEGLER SCHOOL BRANCH ALONG LEGLER VALLEY ROAD (Pastured wet meadow) WET MEADOW THAT'S PASTURED BUT SEDGE ON EDGE OF STREAM PROVIDE NICE OVERHEAD COVER, STREAM IS NARROW AND DEEP, SOME GRAVEL, GOOD EXAMPLE TO SHOW COUNTY WHAT STREAM COULD LOOK LIKE IF BOXELDERS WERE REMOVED AND BANKS ALLOWED TO VEGETATE

LEGLER SCHOOL BRANCH ALONG LEGLER VALLEY ROAD (Wooded Corridor) SURPRISED BY THE NUMBER OF TROUT BECAUSE OF THE LACK OF HABITAT, REHAB WOULD INCLUDE REMOVAL OF TREES ALLOWING BANKS TO HEAL PROVIDING A GOOD BUFFER, TOO SMALL FOR LUNKERS

LITTLE SUGAR RIVER UPSTREAM PRIMROSE CENTER BRIDGE COMPARE TO WHERE HABITAT WAS DONE

LITTLE SUGAR RIVER DOWNSTREAM STREAM PRIMROSE CENTER BRIDGE PREVIOUS WORK HAS BEEN DONE HERE

LITTLE SUGAR RIVER AT VALLEY VIEW ROAD SURPRISED BY HOW MANY TROUT GIVEN W/D RATIO. THEY REALLY LIKED THE PLETHORA OF WOODY COVER

LITTLE SUGAR RIVER AT CTH C SECTION IS WIDE + FAIRLY FEATURELESS, A FEW DEEPER OUTSIDE BENDS, SAND BOTTOM, NOT MUCH FOR HABITAT BUT HELD A FEW NICE TROUT AND N. PIKE

LITTLE SUGAR RIVER AT CTH EE (UPSTREAM OLD MADISON BRIDGE) BOTH COOL/COLD AND WARM SPECIES HERE, ALOT OF SAND/SILT, SOME NICE DEEP HOLES/BENDS AND TREE FALLS

SILVER SCHOOL BRANCH AT CTH C CONSIDERING THE CONDITION PRETTY GOOD NUMBER OF FISH, STREAM UPSTREAM FROM THIS POINT IS NARROWER AND MORE OVERGROWN W. OVERHANGING VEGETATION

SILVER SCHOOL BRANCH AT CTH EE VERY LITTLE HABITAT, FAIRLY SHALLOW W/ SAND BOTTOM

SOUTH BRANCH HEFTY CREEK AT FARM CROSSING ALONG CTH C VERY LITTLE HABITAT, LOTS OF SAND, 

SOUTH BRANCH HEFTY CREEK AT CTH N HABITAT PRETTY POOR, BOX EDLER CORRIDOR, WIDE, PUSS, RAW BANKS, ETC

SPRING VALLEY CREEK @ SPRING VALLEY RD FEW MEANDERS SILT CLAY BOTTOM W/ FEW AREAS OF GRAVEL, 2FT GRASSED BANKS  AND FEW UNDERCUT WET SEDGE MEADOW  CORRIDOR, HIGH SEDIMENTATION. HABITAT IMPACTED BY SEDIMENT BUT ENOGUH HABITAT DIVERISITY. TROUT LOOKED FAT, MAYBE WHY LACK OF SPECIES

SPRING VALLEY CREEK - DRIVEWAY ALONG STH 69 NORTH OF NEW GLARUS NARROW AND DEEP, MACROPHYTRES AND OVERHANGING VEGETATION PROVIDE COVER.

UNNAMED TRIBUTARY (WBIC = 881800) TO W. BR. LITTLE SUGAR RIVER AT HEFTY ROAD PRETTY SMALL STREAM, LOW FLOW, LIMITED HABITAT COLD WATER LIMITS DIVERSITY, PERCHED CULVERT AT HEFTY RD LIMITS MIGRATION OF SMALL FISH UPSTREAM FOR THIS POINT

UNNAMED TRIBUTARY (WBIC=881000) TO BURGY CREEK AT STH 69 STREAM HAS LOW FLOW, BUT IS WIDE, SHALLOW AND WITH LOTS OF FINE SEDIMENT

UNNAMED TRIBUTARY (WBIC = 880200) TO THE LITTLE SUGAR RIVER AT ZURFLUH ROAD SMALL STREAM W/ LOW FLOW. HABITAT FAIRLY LIMITED, WOODED CORRIDOR MEANT STREAM CHANNEL WAS WIDE + FARILY SHALLOW. WOOD PROVIDED ONLY HABITAT, TROUT LIKELY MIGRANTS FROM THE NEARBY LITTLE SUGAR, WATER WAS COLD

UNNAMED TRIBUTARY (WBIC 881500) TO WEST BRANCH LITTLE SUGAR RIVER AT HEFTY RD EXPECTED TO SEE MORE STICKLEBACK AND/OR OTHER NON-GAME SPECIES. ALTHOUGHT HABITAT IS SOMEWHAT LIMITED, IT CERTAINLY WAS FAVORABLE TO STICKLEBACK OR EVEN CREEK CHUBS

WARD CREEK AT CTH W FEW MEANDERS BOTTOM MAINLY SILT SOME GRAVEL IN THALWEG,SILT IN "POOLS" AND ALONG EDGES BANK HEIGHT 1-5 FT WITH REED CANARY FARILY STABLE BANKS FEW RAW OUTSIDE EDGES WITH MODERATE EVIDENCE OF SEDIMENTATION. SEVERAL YEAR CLASSES OF TROUT WERE FOUND

WARD CREEK UPSTREAM OF AIRPORT RD. GOOD NUMBERS OF FISH, COLDWATER COMMUNITY JUST SCULPIN AND BROWN TROUT

WEST BR LITTLE SUGAR RIVER @ WASHINGTON RD U SHAPED CHANNEL, LITTLE HABITAT, HIGH VOLUME OF SOFT SEDIMENTS, COLD WATER AND DEEPLY ENTRENCHED STREAM. POTENTIAL 303(D)?

LITTLE SUGAR RIVER, WEST BRANCH - A CTH EE BRDG. MOST OF THIS SECTION IS A LONG FAIRLY DEEP RUN W/ LITTLE HABITAT. JUST DOWNSTREAM FROM MONTICELLO WWTP



Table 4:  Macroinvertebrate Analysis in the Little Sugar River Watershed (2011)

	Site 
	HBI Score (Rating)1
	MIBI Score (Rating)2

	Burgy Creek – Center Road
	5.25 (Good)
	0.38 (Poor)

	Burgy Creek – Washington Road
	4.29 (Very Good)
	3.10 (Fair)

	Burgy Creek – Feldt Road
	5.13 (Good)
	5.77 (Good)

	Elmer School Branch – Witt Road
	4.05 (Very Good)
	5.54 (Good)

	Elmer School Branch – Gilbertson Road
	4.33 (Very Good)
	4.09 (Fair)

	Hammerly Creek – CTH F
	4.58 (Good)
	3.61 (Fair)

	Hustad Valley Creek – Hustad Valley Rd
	3.87 (Very Good)
	7.02 (Good)

	N. Br. Hefty Creek – Poplar Grove Rd
	4.07 (Very Good)
	3.13 (Fair)

	Ctr. Br. Hefty Creek – Hefty Road
	4.13 (Very Good)
	5.27 (Good)

	S. Br. Hefty Creek – CTH N
	4.99 (Good)
	4.48 (Fair)

	Legler School Br – Legler Valley Rd
	3.63 (Very Good)
	6.76 (Good)

	Little Sugar River – Primrose Center Rd
	4.22 (Very Good)
	4.59 (Fair)

	Little Sugar River – Exeter Crossing Rd
	4.67 (Good)
	4.88 (Fair)

	Little Sugar River – CTH C
	4.51 (Good)
	7.40 (Good)

	Silver School Branch – CTH C
	3.93 (Very Good)
	4.40 (Fair)

	Silver School Branch – CTH EE
	3.44 (Excellent)
	3.82 (Fair)

	Spring Valley Creek – Along STH 69
	4.77 (Good)
	3.37 (Fair)

	W. Br. Little Sugar River – Washington Rd
	5.13 (Good)
	4.40 (Fair)

	W. Br. Little Sugar River – CTH EE
	5.54 (Fair)
	6.79 (Good)

	Unnamed (881500) – Hefty Road
	4.58 (Good)
	0.01 (Poor)

	Unnamed (881000) – STH 69
	4.03 (Very Good)
	3.96 (Fair)

	Unnamed (880200) – Zurfluh Road
	4.53 (Good)
	3.71 (Fair)

	Unnamed (883600) – Ness Road
	3.77 (Very Good)
	6.05 (Good)

	Ward Creek – Airport Road
	3.93 (Very Good)
	8.95 (Excellent)


1) 0-3.50 Excellent;  3.51-4.50 Very Good; 4.51-5.50 Good; 5.51-6.50 Fair;  6.51-7.50 Fairly Poor: 7.51-8.50 Poor;  8.51-10.0 Very Poor
2) 0-2.5 Poor;   2.6-4.9  Fair;   5.0-7.4  Good;   7.5-10 .0  Excellent
game species.  However, for this study and in particular in smaller systems where gamefish were absent, the metric was used to represent available habitat for all species, including nongame ones. 
The six streams in the watershed that are designated as ERWs are because redside dace, a state species of concern, have been historically found in their waters.  Although no redside dace were found in the 2011 survey, redside dace were found in Burgy Creek in 2002 and in the North (main) branch of Hefty Creek in 2000, 2002 and 2009.  The redside dace were most likely displaced because of nonpoint source pollution as well as the introduction of a major predator, the brown trout, into these systems. 
If one were to apply the coldwater IBI (Lyons et. al., 1996) at sites which are currently designated as trout water (WDNR, 2011), all sections were consistently “fair” to “good” (Table 5) and contained almost exclusively cold and coolwater indicator species namely brown trout and mottled sculpin.   Ward Creek scored best because only brown trout were present at CTH W and trout made up the majority of fish present at Airport Road compared to sculpin.  Thus the percentage of top level predators was high.  Even though the sites at Hefty Creek and Little Sugar River contained some number of trout, mottled sculpin were the dominant species and thereby impacted the top level predator score.  In general, these sections of streams which are designated as trout water are functioning in that capacity.
Table 5: Coldwater IBI for Designated Trout Streams in the Little Sugar River Watershed

	Site 
	Coldwater IBI (Score/Rating)

	Hefty Creek upstream of CTH H
	50 / Fair

	Little Sugar River Upstream of Primrose Center Road
	50 / Fair

	Little Sugar River Dwnstream of Primrose Center Road
	50 / Fair

	Little Sugar River Upstream of Valley View Road
	50 / Fair

	Ward Creek at CTH W
	60 / Good

	Ward Creek at Airport Road
	70 / Good


Because of the wetlands areas that many of the streams move through, there is a good buffer of wet meadow or reed canary grass.  In a majority of these cases, this leads to good to excellent bank stability.  However, the pool area score was low because many sections are either too small to contain adequate pools or were long run sections of streams due to channelization or the fact many streams run through low gradient wetland areas.  This was offset to some degree by the good width to depth ratio which provided some fish with cover. Higher gradient streams that do not run through box elder corridors tend to have fair to good riffle or bends.  Most fine sediment scores were poor to fair, indicating an abundance of soft sediments in the channels and lending itself to a lack of habitat.

Burgy Creek, Legler School Branch, and Pioneer Valley are 303(d) listed streams with limited habitat, channelization, eroding banks and high bedload of sediment.  The West Branch Sugar River, Elmer School Branch, the South and Center Branches of Hefty Creek, and an unnamed tributary to Burgy Creek (WBIC=881000) have similar morphology. As such, and even though the cool-cold fish IBI or habitat index do not indicate a “poor” condition, the streams are limited in their attainable use.  Portions of these streams are of sufficient size they could potentially harbor populations of brown trout, but currently would score “fair” or “poor” for a coldwater IBI and therefore should be considered for impaired status.
Management of such systems to improve the habitat will be difficult.  It is unlikely that most landowners would choose to re-meander the miles of stream channels that have been straightened.  One option would be to create small meanders within the channel by either letting tree falls remain in the stream, or by creating barbs to redirect flow from one side of a channel to the other and adding root wads or other instream structures to provide habitat for fish.  On smaller systems, simply removing the box elder and other nuisance trees and stabilizing the banks in grasses, then maintaining the corridor would improve habitat and reduce sediment load from bank erosion.  On larger, deeply entrenched streams, grading back to a 2 to 1 or greater slope and stabilizing the banks would reduce the hydraulic energy during higher flow events, allow good drainage, but mitigate erosion.  The current fauna indicate that most of the systems of this watershed are cold-cool transitional systems, and while they contain moderate populations of non-game species, many of the named (larger) streams have the potential to harbor fair to good numbers of trout, the lack of habitat currently limits their potential.

Details regarding individual streams can be found in the streams narratives (Appendix 1) and streams table (Appendix 2).
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Appendix 1: Stream Narratives
Burgy Creek  
Burgy Creek is a 10 mile long tributary to the Little Sugar River.  It is an Exceptional Resource Water (ERW) because redside dace (a state species of concern) were historically found in this stream, but is also on the state’s list of impaired waters due to habitat loss from sedimentation (WDNR, 2003).  The majority of species found in Burgy Creek, specifically an abundance of mottled sculpin, indicate that this is a cool-cold system, capable of supporting trout.  In the 2011 survey, a total of 8 brown trout were found in the 4 sites surveyed.  Upstream from Center Road, the stream had good habitat.  Downstream from there, and despite habitat scores generally ranging from 40 to 45 or “fair”, stream channel ditching, bank erosion and a high bedload of sediment have degraded the habitat of the stream.  Water temperature monitoring should be conducted on this stream.  Cool-cold index of biotic integrity (IBI) scores indicate a fair to excellent fish IBI.  However, based on the contemporary assessment of the stream condition and lack of habitat, this stream has greater potential this stream should continue to be listed as impaired.  Future management could include grading and stabilizing banks, maintaining a good buffer, and placing root wads to enhance habitat for gamefish.
Elmer School Branch 
Elmer School Branch is a 4 mile long tributary to Burgy Creek.  The natural community model predicts this stream to be a cool-cold headwater and indeed, the species assemblage is made up of mottled sculpin, white sucker and brook stickleback.  Instantaneous water temperatures taken in summer, 2011 were cold (13.5 – 15oC). While the upper third of the stream has good habitat (albeit high sediment), the lower sections are marked by little buffer, eroding banks, and high bedload of sediment.  The stream is deeply entrenched and habitat is limited.  Additionally, there is a farm near the headwaters with leaking and/or overtopping manure pit issues.  The department should work with the Green County Land Conservation Department to remedy this chronic problem.  The department should also consider listing this stream as impaired due to habitat degradation caused by sedimentation, thereby limiting the attainable use for this stream.  
Hammerly Creek
Although USGS maps show Hammerly Creek to be a 3 mile long stream which starts upstream of Gilbertson Road, the principal water source for this stream is a large spring just south of CTH F.  Historically, the creek was a natural brook trout stream with well defined banks, deep pools, and abundant riffles (WDNR, 2003).  The spring was excavated and dammed to form a pond for a private fish hatchery which is no longer in operation.  According to historical accounts, the habitat has been so degraded that trout fishing is supported only through stocking (Ibid). The current version of the Wisconsin Trout Streams (2011) still lists this lower mile as a Class III trout water; however, it has not been stocked in the past 15 years. Water temperatures below this spring are cold (12.6oC).  This limits the number of species capable of tolerating these cold temperatures.  The 2011 survey found only 2 brook stickleback below CTH F.  The lower ½ mile of stream runs through a large wetland area.  A 2002 survey conducted at the bike trail, just upstream of Hammerly Creek’s confluence with the Little Sugar River found 7 species including mottled sculpin, Johnny and Iowa darters, which suckers and central mudminnows, but reported no trout.  The department should conduct further monitoring of this lower section to determine its status as a trout water, to evaluate the stream for impaired waters status and determine a management strategy for this stream.
Hefty Creek

This main or north branch of Hefty Creek has its headwaters near the junction of CTH J and STH 39 and flows southeast and merges with South Branch and Center Branch Hefty Creeks to form the West Branch Little Sugar River.  Most of the North Branch Hefty Creek is classified as a Class III trout stream and an ERW because the redside dace, a state species of concern, has historically been found in its waters.  This is the only stream in the watershed where redside dace have been reported in recent surveys including 2000, 2002, and 2009.  The upper portions are mostly gravel, rubble, and hardpan with some areas of sediment, while the lower areas are more muck.  The state has purchased easements and worked with the Green County Land Conservation Department to improve habitat in many areas along the middle sections of this stream.  The stream is stocked annually with both adult and fingerling brown trout and limited numbers of rainbow trout.
Hefty Creek (Center Branch)

The Center Branch Hefty Creek is a five mile long tributary to North Branch Hefty Creek.  Like North Branch, it is an ERW because redside dace were historically found there.  It is modeled to be a cool-cold headwater and the 2011 survey found brown trout and mottled sculpin the dominant species.  The stream was surveyed at two sites.  The upstream site at Hefty Road flowed through a wooded corridor.  The stream had lots of silt and highly erodible banks and very little cover for fish.  There is a perched culvert at Hefty Road that likely impedes the movement of smaller, less-motile fish species (see figure below).  The lower site at CTH N had better habitat and more fish.   The upper portion of this stream above Hefty Road should be considered for impaired waters status because of habitat degradation caused by high sediment, channelization, and hydraulic modification caused by the perched culvert.
Figure: Perched Culvert on Center Branch Hefty Creek at Hefty Road
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Hefty Creek (South Branch)

The South Branch Hefty Creek flows eastward along CTH C for three miles where it joins the main branch of Hefty Creek to form the West Branch Little Sugar River.   Species common in cool-cold headwater streams such as mottled sculpin, white sucker, and brook stickleback made up the bulk of the fish assemblage.  They were present in moderate numbers and made good use of the limited cover available.  Both sites surveyed had lots of sand, silt or clay, no pools, riffles, and few bends.  The stream could harbor some numbers of brown trout, but the coldwater IBIs were only fair to poor.  The stream should be considered for impaired status because habitat limits its attainable use.
Hustad Valley Creek

Hustad Valley Creek is a 4 mile long tributary to the Little Sugar River.  It has a high gradient and relatively well buffered corridor.  Although there are a few pastured areas along the stream, much of its length is through wet meadow. As a result, it is one of the best looking streams in the watershed. Its small size, cold water temperature (17oC) and gravel bottom make it look like potential brook trout water.  However, there is the question of whether there is enough over-winter cover to appeal to gamefish once the overhanging grasses have died back.  It currently harbors mottled sculpin and creek chub.
Krieg Valley

This small, high gradient stream is impacted by controllable and non-controllable factors.  It is flow limited, but deeply entrenched and channelized to follow Pioneer Road.  In the absence of other factors, the stream would probably hold limited numbers of non-game species, such as mottled sculpin and brook stickleback.  No fish were found in the 2012 survey.  While realizing the limited attainable use of this small system, the department should consider listing the stream as impaired due to poor habitat because of nonpoint source pollution and hydrologic modification.

Legler School Branch

Legler School Branch is on the state’s list of impaired waters because of habitat impairment caused by excessive sediment.  Much of the stream runs through either pasture or wooded corridor. Brown trout and mottled sculpin are the predominant species in the stream and a good indicator of cold-cool water temperatures.  In the wooded areas, the stream is generally wide and shallow, with little cover save for woody debris.  The study conducted in 2011 compared sites adjacent to one another – one in a pastured wet meadow and the other in a wooded corridor.  The site in the wet meadow, although pastured, had much better habitat and contained multiple year classes of brown trout.  Despite all the perturbations, there were young-of-the-year trout found at both sites indicating there is some natural reproduction and showing the stream has great potential to be a functioning trout stream if improvements are made.  The Green County Land Conservation Department has applied for and received grants from the state and Environmental Protection Agency (EPA) to enact best management practices in the subwatershed.  This includes addressing runoff from barnyards and crop fields as well as stream corridor improvement by cutting nuisance trees, sloping and stabilizing banks.  The project will proceed in 2012 and continue for up to 3 years.  Monthly monitoring for water chemistry monitoring was conducted during the growing season (May to October) in 2012.  Results of that sampling will be summarized in a separate project.  
Little Sugar River

The river that gives the watershed its name flows 28 miles from southern Dane County south into Green County through New Glarus, where it then turns southeast toward Monticello. It then turns east and joins the Sugar River just upstream of the Albany Millpond.  Although the upper 12 miles of stream above CTH EE are cold-cool waters according to the natural community model, it is the upper 6 miles of stream above Valley View Road commonly referred to as “New Glarus Branch” that are considered Class II trout waters. 
The department has been working with the Green County Land Conservation Department to improve habitat in this section of river.  Streambank shaping and stabilization and installation of habitat structures have improved numbers of brown trout in the upper river.

This upper portion of the river is dominated by brown trout, mottled sculpin, and white sucker.

As one moves below New Glarus, the river increases considerably in size.  While it still contains brown trout and mottled sculpin, other species begin to appear.  Warmer water species such as northern pike, redhorse species, and even carp begin to appear.  

There is a five-mile stretch of the Little Sugar River from CTH EE to Tin Can Road that was not assessed because it is too deep for wading, but has no boat access.  Approximately 1200 acres of wetlands adjoin the lower portion of the river as part of the Albany State Wildlife Area, which provides valuable habitat for wildlife, buffers the stream and provides other important wetland functions.  The river was surveyed from Tin Can Road down to the confluence with the Sugar River using a mini-boom shocker.  Northern pike were the predominant game species, with smallmouth bass and flathead catfish also present.  Silver and golden redhorse, quillback carpsucker, smallmouth buffalo and common carp were common.  No cold or coolwater species were observed.  
Certain sections of the Little Sugar River, particularly from New Glarus to Monticello that are channelized.  The bottom has been dredged, making the bottom a featureless U-shaped channel. The department is currently working with the Green County Land Conservation Department and Green County Drainage District on a plan to cut nuisance trees along the river bank, but keep or enhance habitat in the stream.  One option is to keep certain trees in the stream to serve as habitat for fish.  Bank sloping and stabilization will help reduce sediment loading to the systems while allowing augmenting flow capacity during high water events. Another option would be to create small meanders within the channel by either letting tree falls remain in the stream, or by creating barbs to redirect flow from one side of a channel to the other and adding root wads or other instream structures to provide habitat for fish. 

Pioneer Valley Creek

This stream runs through a highly pastured and/or wooded corridor which results in a fairly poor quality stream with scarce bank cover and heavy erosion.  The small watershed size limits the flow.  It is on the state’s list of impaired waters due to nonpoint source pollution.  In conjunction with a project on Legler School Branch, the Green County Conservation Department has applied for and received grants from the state and Environmental Protection Agency (EPA) to enact best management practices in the subwatershed.  This includes addressing runoff from barnyards and crop fields as well as stream corridor improvement by cutting nuisance trees, sloping and stabilizing banks.  The project will proceed in 2012 and continue for up to 3 years.  Subsequent sampling of the fishery of Pioneer Valley in 2012 showed the small stream to harbor fair numbers of brown trout and mottled sculpin (unpublished data).  Water chemistry was conducted during the growing season of May to October.  The results of this monitoring will be summarized in a separate project. 

Silver School Branch
The species assemblage of this small tributary to the Little Sugar River indicates it is a cool-coldwater headwater as the natural communities model suggests.  Mottled sculpin, brook stickleback are found in the upper stretches of stream.  A few brown trout are found in the lower portions.  It is currently on the 303(d) list because of habitat degradation caused by high sediment.  Indeed, the habitat scores were “fair” but fine sediment was prevalent throughout the channel.  The lower section had lots of sand, was fairly shallow, and offered little cover for fish.  Its small size limits the fish that Silver School Branch can hold, but it could be argued that with some habitat improvements, particularly downstream from CTH C, the stream could hold some trout.  At this point, Silver School Branch should remain on the impaired waters list until further management decisions can be made.
Spring Valley Creek

Originating near the Dane County line, Spring Valley Creek runs southward along STH 69 and joins the Little Sugar River on the north side of New Glarus.  Much of it was straightened to accommodate the highway, but is does have some small meanders within its riparian corridor.  The stream flows through former agricultural land but the transition from agricultural to residential uses has allowed more stable banks and development of good herbaceous bank cover.  Its cold water (approximately 15oC) allows for the presence of trout and mottled sculpin.  Redside dace, a state species of concern, was historically found here and resulted in Spring Valley Creek being designated as an ERW.  Much of the stream channel is narrow and deep with macrophytes, overhanging vegetation, and undercut banks providing cover.  The key to maintaining this stream is to keep the riparian buffer, manage the woody vegetation to allow for sunlight penetration and stable, grassed banks, and to allow the bedload of sediment an opportunity for flush out. 

Ward Creek

Ward Creek is a small stream that begins near the Green-Dane County line and flows south for 4 miles before entering the Little Sugar River east of New Glarus.  It flows through an agricultural valley, but there is some buffering along the banks with grasses and shrubs.  Much of the stream has been channelized.  The lower 2 miles, from approximately CTH W to the mouth, are Class III trout water.  It is also designated as and ERW because the redside dace, a state species of concern, was historically found there.  Only trout and mottled sculpin were found in the surveys conducted at 2 sites in 2011.  Ward Creek is stocked annually with yearling trout.  However, a good percentage of the trout found at both sites were young-of-the-year, indicating that natural reproduction must be occurring. Water cress is abundant and that, along with overhanging vegetation and good depth, provides good habitat for trout.   While the buffers along the stream are good, there is some bank erosion and moderate bedload of sediment.  Certain sections of this stream would benefit from tree removal and sloping, shaping, seeding of the banks.   Fisheries management may want to consider reclassification of Ward Creek to Class II because of the apparent good natural reproduction.
West Branch Little Sugar River

The West Branch Little Sugar River forms from the junction of the North, Center, and South Branch Hefty Creeks and flows eastward almost 7 miles where it joins the Little Sugar River southeast of Monticello.  It has been channelized for much of its length to enhance drainage of the wetlands and hydric soils through which it runs.  As a result, this low gradient stream is deeply entrenched, has little habitat for fish, and contains a high amount of sediment.  Its waters are cool enough to support populations of brown trout and mottled sculpin, as well as small populations of northern pike, but lack of habitat limits the numbers of game and nongame species of any kind.   The stream has the size to support numbers of trout, but coldwater IBI scores are poor and trout densities are low compared to streams of similar size in the watershed.  The West Branch Sugar River should be considered for impaired waters listing because of habitat degradation caused by hydrologic modification (channelization) and excessive sediment.  As with other streams in this watershed of similar nature, it is unlikely that most landowners would choose to re-meander the miles of stream channels that have been straightened.  One option would be to create small meanders within the channel by either letting tree falls remain in the stream, or by creating barbs to redirect flow from one side of a channel to the other and adding root wads or other instream structures to provide habitat for fish. 

Lake Montesian

This small man-made lake lies entirely in a park on the west side of Monticello.  The 7-acre lake is fed by springs and an artesian well.  An overflow outlets to the West Branch Little Sugar River.  The community has applied for and received designation of Lake Montesian as a licensed fish farm and as such, the municipality is responsible for its management.  The lake is constantly plagued with overgrowth of macrophytes because of the nutrient rich waters, but does provide anglers with a local fishing opportunity as the lake supports largemouth bass, panfish, and northern pike.
Appendix 2:  Little Sugar River Watershed (SP-14) 
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