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Introduction


Snowden Branch is a 9 mile long stream located in Grant County, Wisconsin (WDNR TMDL).  The stream is known as a seepage and spring fed tributary that begins northeast of the town of Bigpatch, WI located in southeastern Grant County and flows west, eventually flowing into Blockhouse Creek (WDNR 2001).  In 2002, the lower 5 miles were designated as Class II trout waters; however, it is not currently being managed for trout and has not been stocked. (WDNR 2002; WDNR 2003).  The lower portion of the stream has also been known to harbor a smallmouth bass fishery (WDNR 2001). 


Historically, the habitat and water quality of Snowden Branch has been impacted by poorly managed feedlots (WDNR 2003).   Some areas along the stream still continue to be negatively impacted from grazing, livestock access and runoff from barnyards.  Currently the lower 5 miles of Snowden Branch is listed on the Wisconsin 303(d) list of impaired waters for excessive sedimentation causing degraded habitat.  


The 303(d) list names water bodies that are not meeting state water quality standards set forth in section 303(d) of the federal Clean Water Act (WDNR 2008).  In Wisconsin, protecting and enhancing the state’s surface water quality involves three elements: designated uses, water quality criteria, and anti-degradation (WDNR 2008).  Consequently, a water body is added to the 303(d) list of impaired waters if the designated uses are not being achieved or the water quality standards are not being met (WDNR 2008).  The state is required to send a list to the U.S. Environmental Protection Agency every two years for approval (WDNR 2008).  To de-list a body of water, there must be data showing that the body of water now meets water quality standards (WDNR 2008) and is meeting its attainable use.  


The WDNR purchased a large amount of easement land in the 1990’s along the Snowden Branch because of the potential for a productive fishery and the generous cooperation from the landowners.  From 2005 to 2007 the WDNR, working in cooperation with the Grant County Land Conservation Department,  provided cost sharing funds to landowners within this particular watershed to install BMP’s (Best Management Practices) to reduce the amount of runoff so that farm lots complied with the state’s runoff management standards.  In total, eight landowners participated in this program.  A total of 1680 feet of rip-rap was installed which reduced erosion by 757 tons (Grant County LCD 2009).  The introduction of grade stabilization and grassed waterways brought 495 total acres into compliance with the runoff management standards. Despite this progress, participation in the program was generally low and the projects were not contiguous (Grant County LCD 2009).  

There were two main objectives for this survey.  The first was to determine if the Snowden Branch is meeting its attainable use and is no longer impaired by sediment deposition, and therefore determine its potential to be taken off the 303(d) list.  The second was to determine whether the stream is being impaired by hydrologic modification due to box culverts along the stream which may impede fish movement.
Methods

During the 2009 summer field season there were five fish surveys conducted on sites along the Snowden Branch.  Additionally, three sites along French Creek were surveyed to serve as reference sites (Fig. 1).  There were also habitat surveys which were conducted at three sites on Snowden Branch and one site on French Creek (Fig. 1).
 
The site on Patch Road was surveyed on May 5, 2009 while the rest of the sites were surveyed on August 3rd, 4th, and 5th of 2009.  A small boat stream shocker with 2 probes was used to shock the Patch Road site while the large boat stream shocker with 2 probes was used to shock all other sites.  A warmwater Index of Biotic Integrity (IBI) was calculated for each site using methods outlined by Lyons (1992).  The site at Patch Road did not meet the qualifications in order for an IBI to be calculated on the basis that there were not enough fish obtained (< 25).  A coldwater IBI (Lyons 1992) was also calculated where cool/coldwater species were found.

Habitat surveys were also completed at three sites on Snowden Branch and one site on French Creek.  The sites along Snowden Branch that were conducted were upstream of the upper Rock Road Bridge (site 1), 60 meters upstream from the confluence with French Creek (site 2), and approximately 1.2 kilometers upstream of Blockhouse Creek (site 3).  The French Creek site was located upstream of the Klar Road Bridge (site 4).  Habitat assessment along with fish survey sites are shown below (Fig. 1).  A simplified habitat survey was completed at each site following certain guidelines set out by Simonsen et al. (1993).  The main objective of the habitat survey was to document stream substrate and riparian habitat.
Macroinvertebrate samples were also taken from sites corresponding to the habitat sites 1, 2 and 4 by sampling riffles and using a d-frame net.  They were sent to the University of Wisconsin-Stevens Point for analysis.  The data was not available at the time of this report.

Results


Fish surveys indicate the number of species and abundance of fish increase as one proceeds from upstream to downstream.  In the furthest three sites upstream, Patch Rd., upper Rock Rd. Bridge, and 60 meters upstream of confluence with French Creek, only 9 out of the entire 22 species were discovered.  The two sites further downstream, Bell Lane and the site 1.2 kilometers upstream from Blockhouse Creek, held 92 percent of the total fish surveyed (Table 1).  French Creek fish survey results are shown below for comparison of the two streams (Table 2).

Intolerant fish species refers to species that are intolerant of environmental degradation, including poor water quality, siltation, increased turbidity, and channelization while tolerant species are tolerant to those types of environmental degradation (Lyons 1992).  Intolerant species only account for less than one percent of total fish found, while the tolerant species account for nearly 22 percent (Table 1).  The remaining 77 percent of fish found are neither completely tolerant nor intolerant of environmental degradation (Table 1).  


Habitat scores calculated indicate a score of “good” for all sites, which is specified as having a habitat score between 50 and 74.  The scores for all sites surveyed ranged from 53 to 60 (Table 3).  A majority of the points for each site came from riffle-riffle ratio, width/depth ratio, and mean bank erosion.  Site 3 had the highest percentage of fine sediment averaging 31.9 percent.  Lowest percent of fine sediment was on French Creek (site 4), containing 15.2 percent.  The average percent of fine sediment between the sites along the Snowden Branch was 24.8 percent (± 6.24 STD).  This indicates that an average of 75.2 percent of the stream substrate is composed of a mixture of bedrock, boulder, rubble cobble, and gravel.  
Discussion


The main reasons for evaluating the Snowden Branch stream was to evaluate whether or not it should remain on the impaired waters list for excessive sedimentation causing degraded habitat and/or determine whether hydrologic modifications (i.e. perched culverts) were causing impairment of fish passage. 

Past studies have listed sediment as a problem without quantifying how much sediment was involved (UW-Platteville 2005).   This study both quantitatively and qualitatively examined the sediment in the stream.  Biologists qualitatively noted that the fine sediment load in the stream does not appear to be out of the ordinary and does not appear to be impacting the fish community.  Quantitative habitat ratings are “good” throughout this section of stream and the results from the habitat surveys show that there is a fair amount of fine sediment.  The average amount of fine sediment was noted as 24.8 percent (± 6.24 STD).  This is relatively low considering that according to Simonson, et. al. (1993), in order for a stream to be ranked “poor”, the fine sediment aspect of the overall habitat rating should exceed 60 percent.  Perhaps the low amount of sediment in the stream bed may be due to the recent high amount of precipitation that the area has endured in the last few years.  Record rainfall in August 2007 and June 2008 caused large runoff events which may have scoured out sediment in the stream.  These events, along with record snowfall during the winter of 2007/08, may have also caused the water table to rise, increasing the flow of the stream to the point that it has continued to mobilize the fine sediment along the stream bottom.  What now remains is a majority of hard substrate, which is more conducive for fish to inhabit (Becker 1993).  Looking solely at the habitat ratings from this study, the Snowden Branch could be removed from the impaired waters list.

This study indicated that there is higher diversity of species as one proceeds from upstream to downstream.    There is also a dramatic decrease in diversity of species between sites on Snowden Branch downstream and upstream from the confluence with French Creek.   Downstream from French Creek, there are 16 to 19 species present, mostly representing warm or cool-warm transitional species (Lyons 2009).  Upstream from French Creek, there are less than 10 species and as few as one coldwater species.  French Creek, by contrast, maintains 12 to 14 species.    These differences could be related to the size of the stream(s) as well as temperature.  As the size of the stream gets larger, there is typically more diverse habitat and resources for fish to flourish.  As the temperature increases, the diversity of fish species that can inhabit the area also increases, especially warmwater forage fish species.   

Historic surveys showed that there was a possibility for a trout fishery in miles 0-5 upstream, and a forage fish community from miles 5-9 (Appendix A).  In fact, fisheries management designated the lower 5 miles of Snowden Branch as a Class II trout stream in 2002 (WDNR 2002).   The aforementioned higher groundwater input may have shifted this paradigm as this study found all the trout upstream of French Creek.  This could potentially be due to a change in the thermal regime; now there appears to be a warmwater sport and non-game fishery below French Creek and a transition to a cool and possibly cold water stream above French Creek which may be uninhabitable by certain forage species that prefer warmer water.  This will have to be confirmed by further monitoring of fish and water temperature, but one can use the data obtained from French Creek itself for comparison (Table 2).  French Creek contains a few trout at the site just upstream from the confluence with the Snowden Branch, arguably migrants from Snowden Branch itself.   However, the other two sites are devoid of trout and the fishery assemblage takes on more the characteristics of a cool-warm transitional water (Lyons et. al.  2009) and contains a non-game species assemblage more similar to the lower sections of Snowden Branch.


When compared to the historical data in Appendix A, it seems that there have been relatively small changes in the population and diversity in Snowden Branch at the lower Rock Road site 60 meters upstream of the confluence of Snowden and French Creek.  Species diversity present during each time period differs slightly.   Johnny darter and fantail darter are more prevalent in this contemporary study and common shiner, southern redbelly dace, hornyhead chub, white sucker, and creek chub are less prevalent.  The major difference in the fishery assemblage, comparing the three separate surveys, is the predominance of brown trout in our most recent study.  It can be surmised that the presence of a prominent predator such as the brown trout may have affected the assemblage of non-game species as brown trout will readily use these available species as forage.  The presence of high numbers of trout may also explain the lack of any non-game species upstream of the upper Rock Road crossing.  The presence of numbers of multi-year class trout in this portion of the stream compared to 9 years ago is remarkable, especially considering there has been no stocking of trout into the stream.

By contrast, and also of particular interest is the dearth of fish upstream from Patch Road.  Unlike the upper Rock Road site which also showed a paucity of non-game species but could be explained by the large amount of predator brown trout, the cause of the lack of fish at Patch Road is unknown.  Whether this is due to temperature, culvert placement, or localized non-point source pollution should be investigated. 

Even though there is a relatively steady trend of increasing species abundance as one proceeds downstream, differences in abundance of fish vary greatly between sites that are relatively close in proximity, namely above and below the box culvert at the lower Rock Road bridge crossing.  Aside from temperature, the hypothesis that this study attempted to test was that the differences in species assemblage is due to the presence of these box culverts along the stream.  One could make the assumption that some passage of fish is allowed considering the numbers of forage fish species upstream from the lower Rock Road culvert.  For example, darters are relatively immobile compared to other stronger swimming species and they were found upstream and downstream of the culverts.  However, these species are also found in French Creek and therefore Snowden Branch may be populated with the aid of migrants from French Creek.  Overall, the species assemblage of French Creek is similar to that of Snowden Branch below the culvert at the lower Rock Road crossing.

 It is known that improperly constructed box culverts can significantly change streambed morphology upstream and downstream of the culvert (Benton et al. 2008).  In a study conducted by Benton et al. (2008), it was observed that only 6.9% of fish marked were able to move upstream through box culverts.  There are two box culverts along the Snowden Branch.  One is located on the lower Rock Rd. bridge below the confluence of French Creek and Snowden Branch (Appendix B), and the other is located along the upper Rock Rd. bridge (Appendix C).  There is a large gap from the culverts to the stream below.  This may have an even greater impact on fish movement upstream.  Height of the box culvert overhanging the stream on the upper Rock Rd. bridge is approximately 0.25 meters while the height on the lower Rock Rd. bridge is nearly one meter.  This study was inconclusive in determining whether or not these box culverts are a deterrent to semi-motile species.

One other finding from this study must also be recognized.  Ozark minnows, a state threatened species, are found in the Platte River watershed and represent one of the 3 remaining population centers in the United States (Becker 1983).  They were first reported in Snowden Branch in 2000 when a department survey found one specimen in the stream.  In this study, a total of six specimens were found at two different sites.  This is good news, considering the Ozark minnow is also known to be intolerant of environmental degradation and pollution, and in particular excessive turbidity and siltation.  It could be assumed that the increase in the abundance may be due to the increase in the water quality of the stream.

Conclusion

The effects of agricultural grazing and runoff do pose a threat to the quality of the Snowden Branch.  However, currently there is an effort being placed on reducing sediment runoff and nonpoint source pollution in order to increase the quality of the stream.  Perhaps the greatest contribution landowners could provide would be to introduce buffers along the stream, implement cattle crossings and reduce grazing along stream banks.  The rate of habitat degradation caused by bank load contributions of sediment can be greatly reduced and the stream has potential to decrease the amount of sedimentation along the substrate over time with continued bank stabilization practices.  


Based on the results of this survey it does not seem as though sediment is causing an impairment of the stream.  The stream appears to be meeting its attainable use as a warm water sport fishery that transitions into a cool/cold water fishery.  However, because of the unusual weather events experienced over the past 2 years, further analysis will have to be conducted in order to determine whether the Snowden Branch meets the qualifications to be taken off the 303(d) list.   Temperature monitors should be placed on Snowden Branch, upstream and downstream from the confluence with French Creek as well as on French Creek itself.  The effects caused by the presence of box culvers will also need to be more fully evaluated to determine if they are detrimental to fish movement upstream, particularly given the lack of fish at the headwaters of Snowden Branch at Patch Road.  Assuming the stream returns to more normal flow conditions, a subset of sites should be sampled for fish to determine if the results of this survey can be corroborated.  If that is the case, then Snowden Branch should be recommended for removal from the 303(d) list.  
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Fig. 1.  Fish Sampling and habitat survey sites on Snowden Branch and French Creek.  Stars indicate sites surveyed for fish while numbers indicate sites surveyed for habitat.

	Species
	Patch Road
	2 M upstream upper Rock Rd. Bridge
	60 M upstream from Junction with French Creek
	Bell Lane
	Site 1.2 Km upstream of Blockhouse Creek

	Blacknose Dace
	 
	 
	 
	15
	7

	Bluntnose Minnow
	 
	 
	1
	7
	18

	Brassy Minnow
	 
	 
	 
	1
	 

	Brook Stickleback
	 
	 
	5
	 
	2

	Brown Trout
	 
	54
	76
	 
	 

	Central Stoneroller
	 
	 
	 
	256
	245

	Common Shiner
	 
	 
	 
	218
	333

	Creek Chub
	13
	 
	20
	26
	27

	Fantail Darter
	 
	 
	67
	756
	270

	Fathead Minnow
	 
	 
	 
	 
	1

	Hornyhead Chub
	 
	 
	2
	149
	90

	Johnny Darter
	 
	 
	46
	15
	67

	Longnose Dace
	 
	 
	 
	160
	29

	Mississippi Silvery Minnow
	 
	 
	 
	 
	1

	Ozark Minnow
	 
	 
	 
	5
	1

	Rosyface Shiner
	 
	 
	 
	 
	12

	Sand Shiner
	 
	 
	 
	8
	2

	Smallmouth Bass
	 
	 
	 
	1
	7

	Southern Redbelly Dace
	7
	 
	1
	17
	3

	Stonecat
	 
	 
	 
	6
	 

	Suckermouth Minnow
	 
	 
	 
	 
	1

	White Sucker
	 
	 
	10
	228
	427

	 
	 
	 
	 
	 
	 

	Warmwater IBI Score
	N/A
	10 (Very Poor)
	39 (Fair)
	44 (Fair)
	37 (Fair)

	Coldwater IBI Score
	
	60 (Good)
	20 (Poor)
	
	

	Fish Tolerant to Degraded Habitat

	Fish Intolerant to Degraded Habitat


Table 1. Fish survey results along with Warmwater and Coldwater IBI scores for sites surveyed along Snowden Branch.
	Species
	Upstream CTH D
	Upstream Klar Rd.
	Upstream of junction with Snowden

	Blacknose Dace
	43
	1
	1

	Bluntnose Minnow
	56
	55
	28

	Brook Stickleback
	12
	10
	1

	Brown Trout
	 
	 
	5

	Central Stoneroller
	111
	151
	15

	Common Shiner
	115
	159
	26

	Creek Chub
	7
	9
	7

	Fantail Darter
	377
	344
	443

	Hornyhead Chub
	3
	104
	78

	Johnny Darter
	10
	14
	11

	Pearl Dace
	2
	 
	 

	Sand Shiner
	14
	 
	1

	Southern Redbelly Dace
	381
	121
	15

	Stonecat
	 
	5
	2

	White Sucker
	9
	21
	37

	 
	 
	 
	 

	Warmwater IBI Score
	39 (Fair)
	44 (Fair)
	39 (Fair)

	Coldwater IBI Score
	 
	 
	10 (Poor)

	Fish Tolerant to Degraded Habitat


Table 2.  Fish survey results along with Warmwater and Coldwater IBI scores for sites along French Creek.
Appendix A.  Historic Snowden Branch Fish Data (only game fish surveyed on Bell Lane in 1965, no forage fish accounted for).
	Species
	Fish Count
	Sample Date
	Official Waterbody Name
	Sample Location
	River Mile
	Length or Lower Length IN

	Brown Trout
	30
	11/2/1965
	Snowden Br.
	Bell Lane
	3.3
	 

	Rock Bass
	1
	11/2/1965
	Snowden Br.
	Bell Lane
	3.3
	 

	Smallmouth Bass
	25
	11/2/1965
	Snowden Br.
	Bell Lane
	3.3
	 

	Central Stoneroller
	6
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Common Shiner
	39
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Common Shiner x Southern Redbelly Dace
	1
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Creek Chub
	60
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Hornyhead Chub
	59
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Southern Redbelly Dace
	19
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Southern Redbelly Dace x Hornyhead Chub
	1
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Suckermouth Minnow
	1
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Western Blacknose Dace
	1
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	White Sucker
	40
	5/31/1978
	Snowden Br.
	Upstream Rock Rd.
	4.3
	 

	Fantail Darter
	80
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Fantail Darter
	400
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Stonecat
	11
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Suckermouth Minnow
	19
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Common Shiner
	351
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	White Sucker
	165
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Johnny Darter
	11
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Hornyhead Chub
	149
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Emerald Shiner
	5
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Creek Chub
	68
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Stonerollers
	653
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Longnose Dace
	56
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Western Blacknose Dace
	11
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Ozark Minnow
	1
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 


Appendix A. (cont.)

	Species
	Fish Count
	Sample Date
	Official Waterbody Name
	Sample Location
	River Mile
	Length or Lower Length IN

	Southern Redbelly Dace
	54
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 1 - Bell Ln.
	 
	 

	Fantail Darter
	136
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Southern Redbelly Dace
	29
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Creek Chub
	63
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Brown Trout
	1
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	3.5

	Brown Trout
	1
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	3.9

	White Sucker
	22
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Johnny Darter
	19
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Common Shiner
	19
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Western Blacknose Dace
	3
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Longnose Dace
	8
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Stonerollers
	125
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Hornyhead Chub
	1
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Bluntnose Darter
	5
	9-Aug-00
	Snowden Br.
	Snowden Br. Station 2 - Rock Rd.
	 
	 

	Creek Chub
	4
	7-Aug-00
	Snowden Br.
	Snowden Br. Station 3 - Rock Rd./2 farms
	 
	 


Appendix B.  Box Culvert below confluence of Snowden Branch and French Creek.
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Appendix C.  Box Culvert below upper Rock Rd. Bridge.
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