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Introduction

Livingston Branch is an 11 mile long stream in western Iowa County and is part of the Upper West Branch Pecatonica River (UWBPR) watershed.  It originates west of the village of Cobb and flows south, then southeast where it joins the Pecatonica River just north of the village of Mifflin.  It was once considered one of the best smallmouth bass streams in southwest Wisconsin (WDNR, 1968).  Like many other smallmouth bass streams in the driftless part of the state, Livingston Branch experienced a decrease in bass populations during the 1970s and ‘80s.  Manure spills which led to fish kills have plagued the stream and livestock in the streams disturbs streambeds and banks (SCS, 1981).  Several specimens of the slender madtom, a state endangered species, were reported in the stream in 1976, but none have been reported since and seem to have been extirpated from southwest Wisconsin in general.
The Livingston Branch sub-watershed had the highest percentage of cropland and the most livestock in the UWBPR watershed in 1981.  This sub-watershed was part of a priority watershed (PWS) project from 1981 to 1990.  The state provided cost share to landowners to voluntarily implement agricultural best management practices (BMPs).  The priority watershed plan developed for the Upper West Branch Pecatonica River addressed the critical issues and sources of water quality problems specific to the watershed and defined the conditions associated with the distribution of cost-share monies to landowners.  One of the original objectives of the PWS project was to “provide for the restoration of a viable smallmouth bass fishery in the … Livingston Branch of the Upper West Branch Pecatonica” (WDNR, 1982).  Ten cost share agreements were signed during the period for properties within the sub-watershed and included practices such as barnyard runoff management, manure storage, stream bank fencing, rip-rapping, and bank sloping (Kroner, 1992).
To evaluate the effectiveness of installed BMPs, a paired site evaluation monitoring strategy was developed to assess the differences in water quality, habitat condition and organism population and diversity between managed and unmanaged sites (Ibid).   This evaluation conducted in 1990 showed very little difference between the two sites.  The authors felt this was due to remaining unrestricted cattle access to the stream course, which degraded in stream and streambank habitat and added additional nutrients to the stream.  Macroinvertebrate sampling of Livingston Branch found decreased water quality from 1980 to 1990.  Overall, due to the low level of participation in the PWS program and scattered nature of BMPs, uncontrolled upstream impacts tended to over-shadow any beneficial effects obtained by implementing BMPs (Ibid).
In 1998, the department added Livingston Branch to its list of impaired waters due to habitat impairments, turbidity, and low dissolved oxygen caused by streambank pasturing, row cropping near the stream, and manure releases from poorly managed barnyards. 

There has been some confusion as to which branch of the stream is really the Livingston Branch.  As shown in Figure 1, United State Geological Survey maps label a branch approximately 4 miles upstream from the mouth as Livingston Branch (red) whereas most locals, including fisheries managers, and the watershed plan consider the branch that continues to the west, and is longer and contains higher flow to be the true Livingston Branch. For the purposes of this report, the larger, longer branch (blue) will be considered as Livingston Branch (WBIC = 932700).  The other branch will be considered as “Unnamed Tributary to Livingston Branch” (WBIC = 932800).
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Methods

Fish surveys were conducted in July, 2009 on four sites on Livingston Branch (CTH IG, CTH X, CTH XX, and Enloe Road) were surveyed to determine the fishery assemblage.  Another site was sampled on the unnamed tributary (932800) at CTH X and one on the Pecatonica River at CTH G.  The fisheries assemblage was determined by electroshocking a section of stream (minimum 35 times the mean stream width).  A stream tow barge with a generator and two probes was used.  All fish were collected, identified, and counted.  Macroinvertebrate samples were collected using a D-frame net at riffles on Livingston Branch at CTH X and Enloe Road as well as on the unnamed tributary at CTH X.  They were sent to the University of Wisconsin –Stevens Point for sorting and identification.
Results

All sites sampled for fish survey showed a similar species assemblage (Table 1).  With the exception of the pearl dace, all of the other species found were either warmwater or cool-warm transitional species (Lyons, 2009) Most sites were dominated by central stoneroller, common shiner, hornyhead chub, fantail darter, and southern redbelly dace.  These species are insectivores and/or simple lithophils and typical of the rubble/cobble and gravel bottomed high gradient streams of the driftless area.  While some species tolerant to disturbed habitat, such as bluntnose minnow, creek chub, and white sucker were present, they did not make up the majority of fish numbers.  The brook stickleback,  
which is tolerant to low dissolved oxygen but also considered a pioneer headwater species, was found in two of the sites sampled.  Most sites contained from 10 to 12 species, although the Pecatonica River site had 17 species.  For each site, the warmwater index of biotic integrity (IBI) was calculated according to Lyons (1992). With the exception of the Livingston Branch site at Enloe Road which had a warmwater IBI score of 27 or “poor” and the Pecatonica River at CTH G which had an IBI of 52 or “good”, all other sites had scores in the “fair” range.   Macroinvertebrate data was not available at the time of this report.
Discussion

Smallmouth bass surveys have been conducted on the Livingston Branch since 1958.  Populations in the stream have been highly variable (Kroner, 1992).  Through the decade of the 1960’s, smallmouth populations fluctuated, but were consistently over 200 specimens per mile (Appendix A).  Within the past 30 years they have been scarce if present at all.  The exception was 1988 when drought conditions provided favorable spring spawning conditions for this species (Forbes, 1989).   It is likely that high precipitation events coupled with the inherent increase in pollutant loads have caused the general extirpation of the species from this and other smaller streams of southwestern Wisconsin.  
Livingston Branch has suffered from recurrent fish kills.  The most recent of these occurred in 2005 due to improper manure management.  A large number of non-game fish were killed and turbidity prevented a full assessment of the kill.  Fortunately, the kill was not complete throughout the stream and subsequent surveys conducted by fisheries 
Table 1:  2009 Livingston Branch Fisheries Survey

	Species
	Livingston Br CTH IG
	Livingston Br CTH X
	Livingston Br CTH XX
	Livingston Br Enloe Rd
	Unnamed Trib (932800) CTH X
	Pecatonica R CTH G

	Banded Darter
	 
	 
	 
	 
	 
	3

	Blackside Darter
	
	
	
	
	
	8

	Bluntnose Minnow
	64
	16
	25
	24
	 
	21

	Brook Stickleback
	29
	 
	 
	 
	10
	 

	Central Stoneroller
	48
	111
	40
	148
	17
	98

	Common Shiner
	55
	127
	221
	201
	31
	262

	Creek Chub
	74
	23
	15
	38
	40
	41

	Fantail Darter
	132
	82
	702
	239
	113
	157

	Hornyhead Chub
	
	46
	69
	81
	23
	119

	Johnny Darter
	64
	22
	30
	18
	77
	3

	Northern Hog Sucker
	
	
	
	
	
	1

	Pearl Dace
	
	
	2
	
	
	

	Rock Bass
	
	
	
	
	
	3

	Rosyface Shiner
	
	
	
	
	
	32

	Sand Shiner
	87
	5
	7
	1
	42
	

	Shorthead Redhorse
	
	
	
	
	
	15

	Smallmouth Bass
	
	
	
	
	
	3

	Southern Redbelly Dace
	163
	181
	984
	32
	206
	

	Stonecat
	
	
	1
	2
	
	19

	Suckermouth Minnow
	
	
	
	
	
	5

	White Sucker
	61
	30
	10
	187
	142
	221

	Total Number of Fish 
	777
	643
	2106
	971
	701
	1011

	Total Number of Species
	10
	10
	12
	11
	10
	17

	Warm Water IBI
	34 (Fair)
	44 (Fair)
	42 (Fair)
	27 (Poor)
	39 (Fair)
	52 (Good)

	
	     WWIBI Scale:  0-19 = Very Poor;  20-29 = Poor;  30-49 = Fair;  50-64 = Good;  65-100 = Excellent

	
	
	
	
	
	
	

	
	Species tolerant to low D.O.
	
	
	
	

	
	Species tolerant to disturbed habitat
	
	
	

	
	Intolerant species
	
	
	
	

	
	Stenothermal Coolwater Species
	
	
	


management immediately after the incident showed “an incredible number of forage fish” as well as several year classes of smallmouth bass had survived the event.
The most recent surveys conducted as part of this study likewise showed large numbers of non-game fish.  Although species diversity was not as great in Livingston Branch as it was in the Pecatonica River, warm water IBIs were still in the “fair” category, in part because of the low numbers of tolerant species and omnivores and higher numbers of simple lithophils and insectivores.  Biologists noted the high numbers of fish as well as robust size of some of the specimens.  The species assemblage is similar to those found historically (See Appendix B), but since these quantitative surveys go back no earlier than 1976, it is difficult to correlate the species diversity at the time when smallmouth bass were common in the stream a decade earlier.  Clearly, the Pecatonica River had a larger species diversity compared to the Livingston Branch in this survey.  However, that could be a spurious event and possibly related to recent climactic events.  Smallmouth bass were not found in any of the surveys on Livingston Branch while 3 specimens were found in the Pecatonica River itself.  Other surveys, including the one following the 2005 fish kill, showed at least the presence of smallmouth bass.  Heavy precipitation, record rainfall, and runoff events in both 2007 and 2008, combined with record snowfall totals for the winter of 2007-08 have enhanced flows.  These events and the associated sediment/nutrient loads have not provided favorable conditions for smallmouth reproduction over the past two springs.  Still, it was somewhat surprising that no smallmouth bass of any age were encountered.  
The land use in the Livingston Branch watershed is still 95% agricultural.  While no formal habitat surveys were conducted at any of the sites, biologists noted that the banks were “mostly grassed with some raw or slumping outside banks”.  They also noted an adequate buffer at most locations.  The stream bottom was mostly rubble/cobble and gravel with some areas of broken bedrock. There was very little evidence of sediment deposition, likely due to the gradient.  Still, there are some large dairy operations in the watershed leading to manure management issues, barnyard runoff issues, and areas where cattle have unfettered access to the stream.  Filamentous algae was noted at most locations indicating excess nutrient loading to the stream.  
Conclusions

Water quality of Livingston Branch as indicated by the fisheries community shows the stream to be able to support a viable fishery.  The numbers, diversity, and health of the non-game fish community appear to show that Livingston Branch is attaining use as a warm water forage fishery.  However, historical data showed that Livingston Branch could be a viable game fish stream.  According to the department’s Smallmouth Bass Rivers Assessment Team (WDNR, 2006), at a minimum, Livingston Branch meets the qualifications as a nursery stream for smallmouth bass given the size of its subwatershed (20 mi2), relatively low order (4th or less), size (width less than 13m) and proximity to a larger system with good smallmouth bass populations (the Pecatonica River).  Low or no numbers of smallmouth bass over the past 30 years and since the PWS project show that, while the water quality of Livingston Branch has improved, the stream has not attained its full use.  The recent fish kill in 2005 shows the stream is still vulnerable to nonpoint source pollution.
This sub-watershed would benefit from a concerted effort to reduce the remaining sources of nonpoint source pollution.  Funds have recently been made available through the Mississippi River Basin Healthy Watersheds Initiative to reduce sediment and nutrient loads to streams in relatively small watersheds.  The department, in cooperation with the Iowa County Land Conservation Department, the Natural Resources Conservation Service and other partners should consider these programs to provide cost sharing for landowners   The key will be to enlist extensive participation in order for the program to be successful.

References:

Forbes, Anne. M.  1989.  Population Dynamics of Smallmouth Bass (Micropterus dolomieui) in the Galena (Fever) River and One of Its Tributaries.  By Anne M. Forbes.  Wisconsin Department of Natural Resources Technical Bulletin No. 165.  

Kroner, Ron. J. Ball and M. Miller.  Upper West Branch Pecatonica River Priority Watershed Project.  Bioassessment Final Report.  Wisconsin Department of Natural Resources.  Bureau of Water Resources.  Publication  WR-305-92.  May, 1992.  
Lyons, John.  1992. Using the Index of Biotic Integrity (IBI) to Measure Environmental Quality in Warmwater Streams of Wisconsin.  United States Department of Agriculture.  General Technical Report NC-149.  

Lyons, John.  T. Zorn, J. Stewart, P. Seelbach, K. Wehrly, and L. Wang.  2009.  Defining and Characterizing Coolwater Streams and Their Fish Assemblages in Michigan and Wisconsin, USA.  North American Journal of Fisheries Management 29: 1130-1151.

Soil Conservation Service.  1981.  Upper West Branch Pecatonica Watershed.  A Plan for Water Quality.  Economics Statistics Service.  Forest Service.  In cooperation with Iowa County Soil and Water Conservation District and the Wisconsin Department of Natural Resources.  December, 1981.  

Wisconsin Department of Natural Resources.  1968.  Surface Water Resources of Iowa County.  By Ronald Piening and C.W. Threinen.  Lake and Stream Classification Project.  

Wisconsin Department of Natural Resources.  1982.  Upper West Branch Pecatonica River Priority Watershed Plan.  A Joint Soil Conservation Service P.L. 83-566 Small Watershed Protection Program and Wisconsin Nonpoint Source Water Pollution Abatement Program Project.  Wisconsin Department of Natural Resources.
Wisconsin Department of Natural Resources.  2006.  A Sampling Framework for Smallmouth Bass in Wisconsin’s Streams and Rivers.  Smallmouth Bass Rivers Assessment Team.  December, 2006.

Appendix A:  Livingston Branch Historical Smallmouth Bass Population Estimates
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Appendix B:  Livingston Branch - Historical Fish Data 
	Common Name
	Fish Count
	Sample Date
	River Mile
	Site

	BROOK STICKLEBACK
	1
	1990-09-11
	.2
	Mason Rd

	ORANGESPOTTED SUNFISH
	2
	1990-09-11
	.2
	Mason Rd

	WALLEYE
	6
	1990-09-11
	.2
	Mason Rd

	YELLOW PERCH
	1
	1990-09-11
	.2
	Mason Rd

	BLUEGILL
	2
	1995-08-28
	.2
	Mason Rd

	CHANNEL CATFISH
	1
	1995-08-28
	.2
	Mason Rd

	LARGEMOUTH BASS
	3
	1995-08-28
	.2
	Mason Rd

	ROCK BASS
	1
	1995-08-28
	.2
	Mason Rd

	SMALLMOUTH BASS
	25
	1995-08-28
	.2
	Mason Rd

	STONECAT
	13
	1995-08-28
	.2
	Mason Rd

	BLUNTNOSE MINNOW
	9
	1987-06-23
	2.5
	Enloe Rd

	CENTRAL STONEROLLER
	107
	1987-06-23
	2.5
	Enloe Rd

	COMMON SHINER
	121
	1987-06-23
	2.5
	Enloe Rd

	CREEK CHUB
	33
	1987-06-23
	2.5
	Enloe Rd

	HORNYHEAD CHUB
	66
	1987-06-23
	2.5
	Enloe Rd

	LARGEMOUTH BASS
	1
	1987-06-23
	2.5
	Enloe Rd

	SOUTHERN REDBELLY DACE
	55
	1987-06-23
	2.5
	Enloe Rd

	SPOTFIN SHINER
	3
	1987-06-23
	2.5
	Enloe Rd

	SUCKERMOUTH MINNOW
	1
	1987-06-23
	2.5
	Enloe Rd

	WHITE SUCKER
	63
	1987-06-23
	2.5
	Enloe Rd

	BANDED DARTER
	1
	1976-06-17
	2.6
	Enloe Rd

	BIGMOUTH SHINER
	61
	1976-06-17
	2.6
	Enloe Rd

	BROOK STICKLEBACK
	1
	1976-06-17
	2.6
	Enloe Rd

	CENTRAL STONEROLLER
	3
	1976-06-17
	2.6
	Enloe Rd

	COMMON SHINER X HORNYHEAD
	1
	1976-06-17
	2.6
	Enloe Rd


Appendix B: Livingston Branch - Historical Fish Data (continued)

	COMMON SHINER X ROSYFACE SHINER
	1
	1976-06-17
	2.6
	Enloe Rd

	COMMON SHINER X SOUTHERN REDBELLY DACE
	2
	1976-06-17
	2.6
	Enloe Rd

	COMMON SHINER X UNKNOWN
	1
	1976-06-17
	2.6
	Enloe Rd

	CREEK CHUB
	17
	1976-06-17
	2.6
	Enloe Rd

	FANTAIL DARTER
	13
	1976-06-17
	2.6
	Enloe Rd

	FATHEAD MINNOW
	1
	1976-06-17
	2.6
	Enloe Rd

	GOLDEN REDHORSE
	3
	1976-06-17
	2.6
	Enloe Rd

	JOHNNY DARTER
	15
	1976-06-17
	2.6
	Enloe Rd

	NORTHERN HOG SUCKER
	8
	1976-06-17
	2.6
	Enloe Rd

	ROSYFACE/CARMINE SHINER
	10
	1976-06-17
	2.6
	Enloe Rd

	SHORTHEAD REDHORSE
	2
	1976-06-17
	2.6
	Enloe Rd

	SLENDER MADTOM
	3
	1976-06-17
	2.6
	Enloe Rd

	STONECAT
	3
	1976-06-17
	2.6
	Enloe Rd

	STONEROLLERS
	91
	1976-06-17
	2.6
	Enloe Rd

	SUCKERMOUTH MINNOW
	15
	1976-06-17
	2.6
	Enloe Rd

	BLUNTNOSE MINNOW
	12
	1976-07-15
	2.6
	Enloe Rd

	COMMON SHINER
	21
	1976-07-15
	2.6
	Enloe Rd

	CREEK CHUB
	1
	1976-07-15
	2.6
	Enloe Rd

	FANTAIL DARTER
	1
	1976-07-15
	2.6
	Enloe Rd

	HORNYHEAD CHUB
	5
	1976-07-15
	2.6
	Enloe Rd

	NORTHERN HOG SUCKER
	3
	1976-07-15
	2.6
	Enloe Rd

	REDHORSES
	2
	1976-07-15
	2.6
	Enloe Rd

	ROSYFACE/CARMINE SHINER
	3
	1976-07-15
	2.6
	Enloe Rd

	SHORTHEAD REDHORSE
	1
	1976-07-15
	2.6
	Enloe Rd

	SLENDER MADTOM
	1
	1976-07-15
	2.6
	Enloe Rd


Appendix B: Livingston Branch - Historical Fish Data (continued)

	SOUTHERN REDBELLY DACE
	2
	1976-07-15
	2.6
	Enloe Rd

	STONECAT
	4
	1976-07-15
	2.6
	Enloe Rd

	STONEROLLERS X HORNYHEAD CHUB
	2
	1976-07-15
	2.6
	Enloe Rd

	WHITE SUCKER
	23
	1976-07-15
	2.6
	Enloe Rd

	BIGMOUTH SHINER
	21
	1976-06-16
	7.1
	CTH X

	BROOK STICKLEBACK
	25
	1976-06-16
	7.1
	CTH X

	CENTRAL STONEROLLER
	2
	1976-06-16
	7.1
	CTH X

	COMMON SHINER X HORNYHEAD
	1
	1976-06-16
	7.1
	CTH X

	COMMON SHINER X SOUTHERN REDBELLY DACE
	7
	1976-06-16
	7.1
	CTH X

	CREEK CHUB
	6
	1976-06-16
	7.1
	CTH X

	FATHEAD MINNOW
	1
	1976-06-16
	7.1
	CTH X

	JOHNNY DARTER
	27
	1976-06-16
	7.1
	CTH X

	LARGESCALE STONEROLLER
	4
	1976-06-16
	7.1
	CTH X

	STONEROLLERS
	27
	1976-06-16
	7.1
	CTH X

	STONEROLLERS X SOUTHERN REDBELLY DACE
	4
	1976-06-16
	7.1
	CTH X

	WHITE SUCKER
	23
	1976-06-16
	7.1
	CTH X
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