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Introduction

Jordan Creek is a 13 mile long stream in southwestern Green County.  The stream originates from springs near the junction of CTH C and CTH J in west central Green County, then flows southward until it reaches Skinner Creek northeast of Browntown.   The stream is a default warm water sport fish stream, and while an occasional smallmouth bass or catfish find their way upstream from the Pecatonica River and Skinner Creek, Jordan Creek is predominantly a forage fish stream.

The stream has historically been impacted by agriculture.  The upper 1/3 of the stream suffers from bank erosion caused by row crops and pasturing.  The entire lower 1/3 of the stream, south of STH 81, has been ditched (WDNR, 1980).  While there are some isolated wetlands adjacent to the creek, especially its junction with Skinner Creek, much of the lower watershed is in row crops or pasture, with a corridor of box elder trees lining the stream.  
Methods and Results

Fisheries surveys were conducted at four sites on Jordan Creek in late August and September, 2007 (Figure 1).  This sampling followed record rainfall for the month of August; therefore stream levels were generally high.  A small stream shocker with two probes was used to evaluate the stream at Jordan Center Road and at a private driveway.  A large stream shocker with 2 probes was used at Jordan Center Road (just north of STH 81) and at Smock Valley Road.   There was also a fisheries and habitat assessment of Jordan Creek conducted in 2006 at CTH M.  This data is included for evaluation purposes.  The Index of Biotic Integrity (IBI) was calculated using methods developed by Lyons (1992) for the site at Jordan Center Road (lower) and sites further downstream.  The IBIs for the fisheries assemblages on the two upstream sites were not evaluated as the warm water IBI is not considered appropriate for non-game streams smaller than 2.5 meters wide (Lyons, 1992).  Likewise, the small and intermittent streams IBI (Lyons, 2006) is not appropriate as the headwaters of Jordan Creek are perennial.  The results of these surveys can be found in Table 1.

A habitat survey was conducted at the CTH M site in 2006 according to procedures outlined by Simonsen et. al. (1994).  The habitat rating for the stream at this site was 25 or “fair”.  The habitat score is broken down in Table 2.
Macroinvertebrate samples were also collected by kick sampling with a d-frame net at each of the four sites in fall, 2007.   Analysis of the macroinvertebrate samples was conducted at the University of Wisconsin – Stevens Point.  The Hilsenhoff Biotic Index (HBI) (Hilsenhoff, 1987) was reported along with a tabulation of individual species.  The macroinvertebrate IBI (Weigel, 2003) was calculated and reported out in the department’s Surface Water Integrated Monitoring System (SWIMS).   Results are summarized in Table 3.
Table 1:  Fisheries Surveys of Jordan Creek

	Species
	Jordan Center Rd (Upper)
	Private Drive
	Jordan Center Rd

(N. of STH 81)
	CTH M
(2006)
	Smock Valley Road

	Bluntnose Minnow
	
	
	
	3
	

	Brook Stickleback
	53
	22
	116
	5
	83

	Central Mudminnow
	
	
	
	
	5

	Common Shiner
	
	
	1
	
	3

	Creek Chub
	11
	29
	42
	42
	12

	Fantail Darter
	
	6
	74
	1
	5

	Fathead Minnow
	
	
	1
	3
	10

	Green Sunfish
	
	
	
	
	4

	Hornyhead Chub
	
	
	
	
	2

	Johnny Darter
	1
	2
	16
	12
	1

	Spotfin Shiner
	
	
	
	
	2

	Stoneroller
	18
	4
	4
	
	

	S. Redbelly Dace
	2
	
	
	
	

	White Sucker
	21
	64
	130
	76
	50

	IBI
	N/A
	N/A
	22 (Poor)
	2 (V. Poor)
	29 (Poor)

	Fish tolerant to low dissolved oxygen

	Fish tolerant to disturbed habitat


 Table 2: Habitat rating at CTH M

	Mean stream width = 3.7 meters
	Score

	Mean buffer width
	6
	10

	Mean bank erosion
	1
	5

	Percent Pool
	0
	0

	Width/Depth Ratio
	11
	10

	Riffle - Riffle Ratio
	0
	0

	Bend – Bend Ratio
	0
	0

	% Fine Sediment
	96
	0

	% Fish Cover
	1
	0

	                                                  Total Score:
	25 (Fair)


Table 3:  Macroinvertebrate HBI and IBI

	Site
	HBI
	IBI

	Jordan Center Rd (upper)
	4.41 (Very Good)
	4.40 (Fair)

	Private Drive
	3.99 (Very Good)
	4.29 (Fair)

	Jordan Center Rd (N. of STH 81)
	4.37 (Very Good)
	2.86 (Poor)

	CTH Y (2006)
	4.47 (Very Good)
	4.75 (Fair)

	Smock Valley Road
	4.11 (Very Good)
	4.15 (Fair)


HBI:  0-3.5 Excellent;  3.51-4.5 V. Good;  4.51-5.0 Good;  5.51-6.50 Fair;  6.51-7.50 Fairly Poor;  7.51-8.5 Poor;  8.51-10.0 Poor
IBI: < 2 V. Poor;   2 – 3.9 Poor;   4 – 5.9 Fair;    6 – 7.9 Good;    ≥8 Excellent
Discussion

Jordan Creek was assessed in 2006 at CTH M (for fish) and CTH Y (for macroinvertebrates) as part of the department’s baseline monitoring efforts.  One of the recommendations that came from that survey was to monitor other sites on Jordan Creek to determine if it should be added to the state’s list of impaired waters.  Subsequently, surveys were conducted on 4 other sites on Jordan Creek to determine if the stream is or is not meeting its attainable use.

The fisheries assemblage at all sites was dominated by white suckers, creek chubs and brook stickleback, all three of which are tolerant fish species.  While there were other fish species present, they made up a small percentage of the total number of fish.  Species that are tolerant to low dissolved oxygen and disturbed habitat made up 75-90% of the fish assemblage.  
A quantitative habitat survey conducted at CTH M in 2006 showed the score to be 25 for a rating of “fair”.  Most of the points toward that score came from the mean buffer width score and the width-to-depth ratio.  It should be pointed out that although a buffer was present for most of this section of stream, it was mostly a box elder buffer which yields little to no stream bank stabilization.  Ninety six percent of the bottom substrate was made up of fine sediments, specifically silt and clay on this section of stream.  This is very common in highly altered systems, especially with wetland (hydric) soils.  Depth was essentially the only fish cover in the absence of riffles, pools, or bends.  Although quantitative habitat evaluation was not conducted at the Smock Valley Road site, biologists noted similar characteristics on the field data sheets.
The macroinvertebrate data was broken down using both the HBI and macroinvertebrate IBI.  The HBI is an indication of organic loading to the system, while the IBI is a stronger indicator of habitat and land use.  The IBI is more closely correlated to “environmental condition” factors of riparian buffer condition, habitat heterogeneity, and bed/bank condition.  Additionally, regression analysis shows that local-scale variables explain nearly 50% of the variation in the driftless portion of the state (Weigel, 2003).  The results were very consistent.  There does not appear to be high loading of organic material as evidenced by the HBI.  The macroinvertebrate IBI scores are at the low end of the “fair” category and probably accurately reflect the habitat modification (channelization) and agricultural nature of the watershed.   The amphipod Gammerus pseudolimnaeus was common at all of the sites indicating the likelihood of significant groundwater contributions to the system.
There are some differences between the upper half and lower half of the stream.  Upper half is generally small and shallow with low flow.  It runs through pastures and cropland.  There is generally harder substrate and good gradient.  At Jordan Center Road, upstream from STH 81, the stream has moderate meanders, good bottom substrate, and some riffle/pool complexes.  There is also a good buffer and less in the way of row crops and pasturing, at least up through Sunset Road.  There have been few monitoring events on the stream.  Fago (1976) reported finding good numbers of fantail darters, Johnny darters, and stonerollers in the stream at mile 8.1 (Appendix 1).  The 2007 survey showed very few darters or stonerollers in the 2 upstream sites.  The reason for their absence in this contemporary survey cannot be explained at this time.
Downstream from STH 81, much of Jordan Creek is channelized and flows through a box elder corridor surrounded by row crops and pasture.  Banks are generally steep and eroding.  The substrate is generally sand, silt, and clay.  Much of the lower end of the stream is surrounded by hydric soils, many of which have been tiled for farming.   However, there are scattered areas of wetland that remain adjacent to the creek and especially down near the mouth.  (Figure 2).  With the likelihood of significant groundwater contribution augmented by tile lines, and finding the presence of water cress in the upper portion of the stream, biologists wanted to determine the thermal regime of the stream.  Automated temperature monitors were placed at CTH M/STH 81 and at Smock Valley Road from June 9th to September 11th, 2008 and recorded hourly temperatures throughout this period.  The summer of 2008 was very wet with record rainfall over south central Wisconsin.  This led to higher than normal flows throughout the course of the summer.  Water temperatures at both sites averaged around 15oC and never exceeded 20oC (Figure 3).  This data indicates that the average daily mean water temperature is well below 20.7oC which is considered the maximum threshold for defining cold water systems (Lyons, 2008).  It can be surmised that even under baseflow conditions, Jordan Creek would likely remain below the threshold which defines cold water.
Conclusions

While habitat is certainly a limiting factor in Jordan Creek, especially in the lower half of the stream, one question that remains is whether the temperature is a limiting factor for certain species of fish.  There are a number of springs that feed the stream.  The tile lines draining the hydric soils add cold water and nutrients to the system and may present an issue for some species that prefer warmer water such as common shiners and hornyhead chubs or less tolerant species which do not tolerate nutrient loads.  The low diversity of species and the domination by certain eurythermal species which can tolerate cooler water would certainly suggest this.
It is unknown whether the stream could ever sustain a cool/coldwater fishery.  There is little historic data on the stream and none that would suggest cool/coldwater indicator species lived there at one time.  Certainly there are other resources in the area that contain cool/coldwater indicator species.  Surveys conducted on Skinner Creek have shown the presence mottled sculpin and an occasional brown trout.  Lyons (2008) model indicates Jordan Creek has the potential to be a cool/cold transitional stream, but the model is considerably less accurate in the driftless area of the state (Lyons, personal communication).   There is no doubt that the stream has been significantly altered by agriculture and hydrologic modification.  From STH 81 downstream to the confluence with Skinner Creek, the habitat has been negatively influenced and the stream could certainly be considered impaired.  The reality, however, is that the chances of making any meaningful, significant changes to the land use (i.e. buffers and wetland restoration) or channel morphology (i.e. re-establishing stream meanders and shaping/sloping banks) in the foreseeable future are slim.  
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Figure 3:  Temperature Monitoring Data on Jordan Creek
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Appendix 1:  Historical Fish Surveys of Jordan Creek.

	Common Name
	Fish Count
	Sample Date
	Official Waterbody Name
	River Mile

	BIGMOUTH SHINER
	2
	1976-07-07
	JORDAN CR
	0

	COMMON CARP
	5
	1976-07-07
	JORDAN CR
	0

	COMMON SHINER
	3
	1976-07-07
	JORDAN CR
	0

	CREEK CHUB
	3
	1976-07-07
	JORDAN CR
	0

	GREEN SUNFISH X PUMPKINSEED
	1
	1976-07-07
	JORDAN CR
	0

	JOHNNY DARTER
	1
	1976-07-07
	JORDAN CR
	0

	WHITE SUCKER
	6
	1976-07-07
	JORDAN CR
	0

	REDFIN SHINER*
	4
	1908-06-24
	JORDAN CR
	.3

	BLUNTNOSE MINNOW
	8
	1976-05-05
	JORDAN CR
	8.1

	BROOK STICKLEBACK
	3
	1976-05-05
	JORDAN CR
	8.1

	CENTRAL STONEROLLER
	3
	1976-05-05
	JORDAN CR
	8.1

	FANTAIL DARTER
	49
	1976-05-05
	JORDAN CR
	8.1

	FATHEAD MINNOW
	9
	1976-05-05
	JORDAN CR
	8.1

	JOHNNY DARTER
	95
	1976-05-05
	JORDAN CR
	8.1

	SOUTHERN REDBELLY DACE
	6
	1976-05-05
	JORDAN CR
	8.1

	STONEROLLERS
	52
	1976-05-05
	JORDAN CR
	8.1
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Figure 1: Jordan Creek Survey Sites
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