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Introduction

The Lower Pecatonica Watershed covers 95 square miles in southeastern Lafayette County.  It contains mainly cold and cool water streams (Lyons, 2008), as well as the (west branch) Pecatonica River.  Over 75% of the land cover in the watershed is in agriculture with scattered woodlots and grasslands making up most of the remaining portion.  The major water quality problems in the watershed are from nonpoint source pollution. Erosion from cropland, runoff from barnyards, and stream bank pasturing result in degradation of habitat through increased sedimentation, turbidity, and nutrient load (WDNR, 2003).

There are 6 streams in the county managed as trout streams: Brown Creek, Copper Creek, Lovett Creek, Silver Spring Creek, Trout Brook (Slawther Creek) and Wolf Creek.  Silver Spring Creek is on the state’s 303(d) list of impaired waters due to habitat degradation caused by sedimentation.  A project is currently under way to assess the stream and all crop fields, pastures, and barnyards in the Silver Spring subwatershed to determine those with the highest contributions of sediment and phosphorus so that best management practices (BMPs) can be employed to reduce loading rates.

The purpose of this project was to use recent historic data (within the past 10 years) and supplement it with contemporary data to fill in data gaps in order to evaluate overall water quality within the watershed and conditions of individual streams, and determine if there are impediments to streams reaching their full attainable use. 

Methods

Fisheries management routinely surveyed the trout streams in the watershed over the past decade.  In 2006, fisheries management conducted monitoring on random sites within the watershed as part of an overall survey of the state’s water quality.  The 2010 survey was conducted by water resource biologists at 18 sites that would augment the data previously collected or to survey sites not covered by fisheries management in recent years (Figure 1).  The fisheries assemblage was determined by electroshocking a section of stream with a minimum station length of 35 times the mean stream width.  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.  Macroinvertebrate samples were obtained by kick sampling and collecting using a D-frame net at 19 sites in the watershed in fall, 2010 and sent to the University of Wisconsin-Stevens Point for analysis. 
Results

The fishery species assemblage varied by stream and by site (Table 1).  White suckers and creek chubs, both coolwater species with a tolerance to disturbed habitat, were found at many sites.  Central stoneroller, johnny and fantail darter, and southern redbelly dace were also prevalent in certain streams or stretches of streams.  Mottled sculpin, a coldwater indicator species, was found in Copper Creek, Lovetts Creek, Thunder Branch, Trout Brook, and Wolf Creek.  The coolwater index of biotic integrity (IBI) developed by Lyons et. al. (2009) was analyzed on all waters.  For waters designated as trout waters, the coldwater IBI (Lyons, 1996) was also run.  The small stream IBI (Lyons, 2006) was added for analysis on several sites because of their small watershed size. 
The Hilsenhoff Biotic Index (HBI) (Hilsenhoff, 1987) was calculated for each macroinvertebrate sample as was the macroinvertebrate IBI (Weigel, 2003).  This data is summarized in Table 2.
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Most of the streams in this watershed, with the exception of Spafford Branch, are modeled to be cold or cool-cold transitional waters (Lyons, 2008).  Indeed, the coolwater IBI indicated that the fishery assemblage of most streams segments favored cool-cold waters over cool-warm waters as the model predicts.

Brown trout have been stocked on a regular basis in Brown Branch, Copper Creek, Lovetts Creek, Silver Spring Creek, Trout Brook (Slawther Creek), and Wolf Creek.  Most sections of the trout streams sampled in recent years had coldwater IBIs of “poor” 
Table 2:  Macroinvertebrate Data for the Lower Pecatonica Watershed

	Site
	IBI (Rating)
	HBI (Rating)

	Copper Creek – Ames Road
	3.28 (Fair)
	4.12 (V. Good)

	Copper Creek – Cub Hollow Road
	3.18 (Fair)
	4.38 (V. Good)

	Feather Branch – West Church Road
	2.63 (Fair)
	4.36 (V. Good)

	Lovett Creek – Between Berry Rd and CTH M
	5.58 (Good)
	3.77 (V. Good)

	Silver Spring Creek – Walnut Road
	6.53 (Good)
	3.75 (V. Good)

	Silver Spring Creek – Rolli Pasture
	3.55 (Fair)
	4.44 (V. Good)

	Silver Spring Creek – Silver Spring Road
	3.97 (Fair)
	4.5 (Good)

	Silver Spring Creek – Upstream of Pecatonica River
	4.53 (Fair)
	5.4 (Good)

	Spafford Branch – Andrews Road
	6.04 (Good)
	4.85 (Good)

	Thunder Branch – CTH K
	3.95 (Fair)
	4.92 (Good)

	Trout Brook – White Crossing Road
	7.43 (Good)
	3.63 (V. Good)

	Trout Brook – STH 78
	3.01 (Fair)
	4.25 (V. Good)

	Turtle Creek – Mau Road
	4.36 (Fair)
	4.51 (Good)

	Turtle Creek – Andrews Road (Downstream Crossing)
	4.18 (Fair)
	4.32 (V. Good)

	Unnamed (5040863) at Walnut Road
	4.83 (Fair)
	3.93 (V. Good)

	Unnamed (917900) at Walnut Road
	8.93 (Excellent)
	3.97 (V. Good)

	Unnamed (917800) at Tish Road
	3.35 (Fair)
	4.07 (V. Good)

	Unnamed (916700) at CTH D
	5.87 (Good)
	3.77 (V. Good)

	Unnamed (916800) at Pinney Road
	6.95 (Good)
	4.38 (V. Good)


or “very poor”.  Coldwater IBIs for Trout Brook were best at 40-50 or “fair”.  In some surveys, young-of-the-year (y.o.y.) trout made up a great percentage of the total trout captured.  Since no clips were given the stocked fish, it is not possible to ascertain whether all the y.o.y. brown trout were stocked or whether there was some natural reproduction.  For sites where there is little or no evidence of adult fish, it is likely all the y.o.y. captured in these surveys are stocked fish.  Stocked fish are not to be used in the calculation of the coldwater IBI (Lyons, 1996).  However, since there is no way to distinguish stocked from naturally reproduced fish, all fish not considered y.o.y. were used in the IBI calculations. Because the IBIs calculated for this study are being used to compare waters within the same watershed, this shouldn’t be much of an issue, but it should be kept in mind that if indeed all the trout are stocked fish, they might provide an artificially high IBI.  In most streams in the watershed designated as trout waters, there were also mottled sculpin present, but in fairly low numbers.  Only certain sections of Lovetts Creek, Trout Brook, and Wolf Creek had high numbers (>100).  Brown Branch was the exception in that it did not have any other coldwater species present.
Of the 6 streams designated as Class II trout water, carry over of trout appears to be an issue on Brown Branch, Silver Spring Creek, and Wolf Creek.  Each of these systems are stocked with over 1000 fingerlings on an annual basis.  There is little to no carryover of trout on Silver Spring Creek.  Only 2 trout were found in any of the surveys on Wolf Creek between 2006 and 2007 despite it being stocked with 9500 brown trout and 400 rainbow trout from 2000 to 2005.  Surveys conducted in fall, 2010 at 3 locations on Wolf Creek showed only modest returns.  Brown Branch contained a few older year classes of trout, but 44 of the 45 trout collected at Fritzges Road in 2006 were young-of-the-year and likely stocked fish as this is the designated stocking site for this stream.  There were no other coldwater indicator species found in Brown Branch.  

It is difficult to discern whether the lack of trout is the result of stream degradation since not all studies conducted over the period contained habitat information such as a description of the stream corridor, bank erosion, sedimentation, or quality of fish habitat. Qualitative habitat narratives taken at sites surveyed in 2010 indicate many sites, particularly those of low to medium gradient, contain moderate soft sediment deposition even if the banks appear to be fairly stable.  There are enough high gradient areas which are scoured to keep hospitable conditions for certain lithophilic spawning species such as common shiner, southern redbelly dace and white sucker.  Streambank pasturing was noted as a potential problem on Copper Creek, Feather Branch, Silver Spring Creek and Turtle Creek.

To some extent, the macroinvertebrate IBIs and HBIs were surprising in that they were relatively high for an area which has major agricultural land use and where impacts to the riparian corridor were routinely noted by biologists.  While most of the 19 sites tested had “fair” IBIs indicating that there was some amount of habitat disturbance correlating to the high agricultural land use in the watershed (Weigel, 2003), almost a third of the sites had “good” to even “excellent” IBI scores.  Most of these higher scores came from sites on streams that had relatively small watersheds and/or were near the headwaters areas of the streams.  In the driftless area, Weigel (2003) found that local stressors influence the MIBI score at a higher percentage relative to watershed stressors than in other ecoregions.  The HBIs (Hilsenhoff, 1987) were very consistent throughout the watershed and indicate only modest inputs of organic material to these systems. 

Overall, while most streams in this watershed are functioning as cold or cool-cold communities – it appears if most of those streams designated as Class II trout streams are marginal in that regard.  With the exception of Lovetts Creek and Trout Brook, there appears to be little carry-over of trout and it would be difficult to fit them into the definition of Class II trout water.  By definition, these streams would be considered Class III trout waters as many sections were several decades ago (WDNR, 1980), meaning they are totally reliant on stocking of adult fish to maintain a fishable population, and carryover from year-to-year is minimal.  By contrast, high quality coldwater streams have few species with salmonids and cottids dominating, and lack many of the taxonomic groups that are found in warmer water streams.  Environmental degradation often causes an increase in species richness in coldwater fish assemblages as a small number of coldwater species are replaced by a larger number of eurythermal species (Lyons, et. al., 1996).  In comparison, coolwater systems are more variable and lack diagnostic species but are generally intermediate in species richness and overlapped in composition with coldwater and warmwater streams.  In cold-cool transition streams, coldwater species (salmonids and cottids) and transitional species (creek chub, white sucker, and johnny darter) are common, with warmwater species uncommon.  It is important to emphasize the point that many coolwater streams are still thermally suitable for trout.  It is difficult to say whether Brown Branch, Copper Creek, and Wolf Creek are truly impaired because historically trout have been stocked into waters that could be considered marginal for trout survival and reproduction. Fisheries management should consider whether or not it is logical and economical to continue stocking these systems and/or work with water resources management to investigate why there is little carryover of trout.  To that end, in 2011 water resources management installed temperature monitoring devices in Brown Branch, Copper Creek, Silver Spring Creek and Wolf Creek.  The results of this temperature monitoring can be found in the stream narratives in the attachment.  Fisheries should work with water resources management to determine if there are other factors such as habitat limitations which may be unfavorable for survival of trout. 

Individual Stream narratives are found in the Attachment.

Attachment: Stream Narratives
Brown Branch

Brown Branch is a six mile long spring fed stream that serves as a tributary to Spafford Branch.  It is managed as a Class II trout fishery although natural reproduction of trout is negligible (WDNR, 2003).  Historic surveys (Fago, 1982) showed a more diverse assemblage of coolwater species.  More recent surveys showed low numbers of fish and less diversity overall, but also yielded low numbers of trout and no other coldwater species.  This is despite annual stocking of 500-1000 small fingerling trout.  Coldwater IBIs were poor, and the cold-cool IBI ranged from “fair” to “good”.  In May, 2011 a temperature monitor was placed at Tollakson Road to record summer (June through August) water temperatures.  The daily mean temperature exceeded the coldwater threshold of 20.7oC (Lyons, 2008) on only 7 days during the season (Figure 1a).  The maximum daily water temperature exceeded the 22oC threshold for a coldwater community (WDNR, 2004) multiple times during the summer, but did not exceed the 25oC coolwater threshold (Figure 1b).  The data seemed to confirm the natural community stream model designation as a coolwater transitional headwater community.  While the ideal temperature range for brown trout is between 10 and 18.3oC, they are reported to tolerate water temperatures up to 27oC (Becker, 1983), and the temperatures recorded in Brown Branch during the summer of 2011 were within the thermal tolerance of brown trout.  Watershed and fisheries management should monitor habitat of Brown Branch to determine if there are potential habitat impairments that should be addressed and fisheries management should decide whether stocking of trout into this stream should be continued at this point.
Copper Creek

Copper Creek is a moderate sized spring fed stream that flows 7 miles before joining the (West Branch) Pecatonica River.  It is a Class II trout stream that was historically described as “marginal trout water” (WDNR, 1967).  Brown trout have not been found in any great numbers despite annual stocking of the stream with 500 to 1200 small fingerlings.  Surveys conducted in 2010 found moderate numbers of trout, but very little carryover of year classes. The stream does appear to be impacted by the bedload of sediment.  While coldwater IBIs are poor, the cold-cool IBIs are good to excellent as there are numbers of transitional species such as johnny and fantail darters, creek chubs, white suckers, and brook stickleback.  Many of those species are tolerant of disturbed habitat however.   The lower portion of Copper Creek down near CTH K is poor to fair in all IBIs.  In May, 2011 temperature monitors were placed at Dublin Road and County Highway K to record summer water temperatures.  The daily mean temperature exceeded the coldwater threshold of 20.7oC (Lyons, 2008) on less than 10 days at either site during the season (Figure 2a).  The maximum daily water temperature exceeded the 22oC threshold for a coldwater community (WDNR, 2004) multiple times during the summer, but did not exceed the 25oC coolwater threshold (Figure 2b) at CTH K.  At Dublin Road, the maximum temperatures reached 27.6oC, and were consistently higher than at CTH K during the warmest days of the season. The temperature and fisheries assemblage data seem to confirm the natural community stream model designation as a coolwater transitional headwater community. While tolerable, the maximum water temperatures may be marginal for trout, especially in the middle section of the stream during the warmest parts of the summer.  Watershed and fisheries management should monitor habitat on Copper Creek to determine if there are habitat limitations which should be addressed and fisheries management should decide whether stocking of trout into this stream should be continued at this point.
Feather Branch

Originating near the village of Wiota, this small stream flows southerly into the Pecatonica River.  Its small size limits the fishery assemblage to some extent.  The upper third could either be represented by the “poor” small stream IBI (Lyons, 2006) at South Road or the “fair” cold-coolwater IBI. Cold-coolwater IBIs in the middle section (at West Church Road) are “fair”.  Historic and recent surveys found moderate diversity of species and generally low in numbers save for creek chubs and white suckers.  Nonpoint source runoff and heavy grazing continue to be issues on the creek.  The department should work with the county to address high impact areas along the riparian corridor.
Lovetts Creek

This 6 mile long stream has its origin east of Darlington and flows southwest toward the Pecatonica River.  Two good springs and a spring-fed feeder contribute two-thirds of the flow and make the stream viable for trout (WDNR, 2003).  Indeed, the lower 4 miles are managed as a Class II trout fishery.  Heavy grazing in the area upstream from CTH M has been an issue.  It has been addressed to some extent by fencing.  Unlike some of the other streams in the watershed, Lovetts Creek does contain high numbers of another coldwater indicator species, the mottled sculpin.  The coldwater IBI is “fair” while the cold-coolwater IBI is “good”.  While the stream has shown some carryover of trout, overall numbers remain low.  

Silver Spring Creek

This 5 mile long spring fed stream that is managed as a Class II trout fishery.  It is on the state’s list of impaired waters due to habitat degradation caused by sediment from nonpoint source pollution.  Historically, smallmouth bass and catfish were found near its confluence with the Pecatonica River (WDNR, 1967). 
There is currently a watershed wide project underway to reduce sediment and nutrient runoff.  By targeting fields with the highest nutrient values and potential for sediment/nutrient loss, it is hoped that improvements could be seen in the stream.  As part of a preliminary survey to look at conditions in the stream prior to the project, 4 sites were sampled for fish and macroinvertebrates.  Three major tributaries were also sampled.  The United States Geological Survey (USGS) conducted stream morphological and/or sediment surveys at a total of 16 sites on the stream or tributaries.
There is very little carryover of trout from year to year.  The coldwater IBI is “very poor” and the coolwater IBI is “fair” at most stations sampled in 2010.  The stream is habitat limited from Silver Spring Road downstream to the Pecatonica River.  While depth is adequate, there is a lot of silt creating a U-shaped channel.  Between Silver Spring and Walnut Road, the habitat is better, but there 10-12 nongame species, with many of those tolerant to disturbed habitat and low dissolved oxygen.  While the stream is small above Walnut Road, it shows potential for trout spawning habitat with abundant gravel and spring seeps.  

At this time, stocking of trout is probably not logical or economical given the lack of carryover of adult fish.  In 2011, temperature monitors were placed at Walnut and Silver Spring Roads to record water temperatures during the summer season.  The monitor at Walnut Road was missing, but the temperature monitor at Silver Spring Road showed the daily mean temperature exceeded the coldwater threshold of 20.7oC (Lyons, 2008) on only 6 days during the season (Figure 3a).  The maximum daily water temperature exceeded the 22oC threshold for a coldwater community (WDNR, 2004) multiple times during the summer, and also exceeded the 25oC coolwater threshold on several days (Figure 3b).  The data seem to confirm the natural community stream model designation as a coolwater transitional headwater community.  While the ideal temperature range for brown trout is between 10 and 18.3oC, they are reported to tolerate water temperatures up to 27oC (Becker, 1983), and the temperatures recorded in Silver Spring during the summer of 2011 were within the thermal tolerance of brown trout.  Further temperature monitoring should be conducted on middle and upper portions of the stream. Once the watershed project commences, the department should work with USGS to see if sediment loads are reduced, and if the stream’s morphology and biota respond in any way.  There are some riparian landowners who are interested in doing enhancements to habitat should the stream be deemed hospitable for trout.  
Spafford Creek
Spafford Creek is a fairly large spring-fed and warm water drainage stream located in the southeastern corner of the county.  It originates near the Illinois border and flows north 9 miles where it joins the Pecatonica River near South Wayne.  Turtle Creek and Brown Branch are major tributaries to the stream.  The stream historically contained fair numbers of smallmouth bass and catfish (WDNR, 1967) and continues to hold small numbers of smallmouth bass and northern pike.  The natural communities model (Lyons, 2008) varies between cool-cold and cool-warm thermal regime for the stream.  The upper reaches of the stream contains an approximately a dozen species and good numbers of fish.  The cool-cold and cool-warm IBIs are similar.  The lower half of the stream as represented by data from Andrews Road and Wayne Center Road is wider with lower gradient and subsequently the channel is u-shaped and lacks habitat.  As such, the diversity and numbers of fish are lower.  The coolwater IBIs are “fair”.
Thunder Branch
Little is known about Thunder Branch, a small 3 mile long stream that serves as a tributary to the Pecatonica River.  Historic accounts show this to be a cool-warm transitional stream that is home to moderate numbers of nongame species (Fago, 1982).  The most recent survey conducted in 2010 upstream from CTH K showed the species assemblage trended more toward a cool-coldwater system with few numbers of cool-warm species, but including a few individuals of mottled sculpin, a coldwater species.  The small tributary just upstream from CTH K also contained mottled sculpin and a small spring seep was fenced off upstream from the road.  At this site, the stream runs though a well buffered corridor.  The bottom is mostly gravel and rubble cobble owing to its good gradient with a few pool areas containing silt, and plentiful areas of water cress.   It is possible that the higher than normal precipitation affecting the region over the past 2 years has augmented groundwater flows and helped cool stream temperatures.  Aerial photographs show the downstream area to be fairly well protected.  Fisheries should consider whether this stream has potential as trout water.
Trout Brook (Slawther Creek)
This stream derives its qualities from large springs located near its headwaters (WDNR, 2003).  Trout Brook, locally known as Slawther Creek, is a major tributary to Wolf Creek.    The lower 4.6 miles are designated as Class II trout waters.  While limited data from Fago (1982) shows the stream to contain a moderate number coolwater transitional species, the most recent surveys show, from a fishery assemblage standpoint, it most closely resembles a Class II trout stream as any in the watershed.  It contains few species, most of which are coldwater or coolwater species.  Carry over of trout is evident by modest numbers of adult fish, mottled sculpin are fairly plentiful, and the coldwater IBI is “fair”.
Turtle Creek

Turtle Creek is a 6 mile long tributary to Spafford Creek.  It is a coolwater system that flows through a highly agricultural riparian corridor flowing through pastures and wooded corridors amid row cropped fields.  In places, it is deeply entrenched and channelized, especially as it follows Andrews Road.  The higher gradient in upper portions of the stream scours the bottom, leaving gravel and rubble/cobble.  Further downstream, the lower gradient results in moderate to high amounts of silt and sand.  The most recent surveys show low to moderate numbers of coolwater transitional species.  Coolwater IBIs were low to mid “fairs”, although Mau Road did indicate “good” cold-cool IBI mostly augmented by the number insectivores, and particularly the high numbers of johnny darter. Watershed management should conduct periodic monitoring as time and resources allow to further determine its status.
Wolf Creek
Wolf Creek is a 10 mile long tributary of the Pecatonica River.  Historically, it contained smallmouth bass, walleye, and channel catfish in the lower sections (WDNR, 1967) and in 1976, Fago (1982) found a variety of cool-warm transitional species.  A similar species assemblage was found in a 2000 survey.  More recently, Wolf Creek has been designated as a Class II trout stream for almost its entire length (WDNR, 2002).  Despite annual stocking of brown trout and semi-annual stocking of rainbow trout, returns on these species in the most recent surveys were minimal.  Mottled sculpin, a coldwater indicator species, were also minimally present except at Cub Hollow Road.  Coldwater IBIs were “poor”, but cold-cool transitional IBIs were “good” to “excellent” and cool-warm water IBIs were “good”.  With the exception of the upper 3 miles of stream as represented by the data collected at Cub Hollow Road, the thermal regime of this stream as indicated by the species present would suggest that water temperatures and/or habitat characteristics may not be appropriate for survival of trout.  In 2011, temperature monitors were placed at Dunbarton Road and at State Highway 11.  At Dunbarton Road (Figure 4a), the maximum daily mean temperature routinely exceeded threshold for coldwater and cold-coolwater communities (Lyons, 2008) and maximum water temperatures exceeded the coolwater threshold (WDNR, 2004) on 9 days (Figure 4b).  Temperature data from Wolf Creek at STH 11 showed temperatures to be somewhat lower than at Dunbarton Road, with the maximum daily mean temperatures exceeding the coldwater threshold on only 7 days (Figure 4c) and the maximum temperatures remaining below the coolwater threshold of 25oC (Figure 4d).  This data, along with the fisheries assemblage information indicate that Wolf Creek is more likely cool-cold to even a cool-warm transitional system.  Fisheries management should consider whether to continue stocking Wolf Creek with trout at this time.
Attachment Figure 1a:  Daily Mean Temperature for Brown Branch
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Attachment Figure 1b: Hourly Temperature Data for Brown Branch
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Attachment Figure 2a:  Daily Mean Temperatures on Copper Creek
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Attachment Figure 2b:  Hourly Temperatures on Copper Creek
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Attachment Figure 3a: Daily Mean Temperatures on Silver Spring Creek
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Attachment Figure 3b:  Hourly Temperatures on Silver Spring Creek
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Attachment Figure 4a:  Daily Mean Temperature for Wolf Creek at Dunbarton Road
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Attachment Figure 4b:  Hourly Temperatures for Wolf Creek at Dunbarton Road
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Attachment Figure 4c: Daily Mean Temperatures for Wolf Creek at STH 11

[image: image13.emf]Wolf Creek

STH 11

Daily Mean Temperature

May - October, 2011

0

5

10

15

20

25

05/24/11 14:00:00.0 05/28/11 10:00:00.0 06/01/11 06:00:00.0 06/05/11 02:00:00.0 06/08/11 22:00:00.0 06/12/11 18:00:00.0 06/16/11 14:00:00.0 06/20/11 10:00:00.0 06/24/11 06:00:00.0 06/28/11 02:00:00.0 07/01/11 22:00:00.0 07/05/11 18:00:00.0 07/09/11 14:00:00.0 07/13/11 10:00:00.0 07/17/11 06:00:00.0 07/21/11 02:00:00.0 07/24/11 22:00:00.0 07/28/11 18:00:00.0 08/01/11 14:00:00.0 08/05/11 10:00:00.0 08/09/11 06:00:00.0 08/13/11 02:00:00.0 08/16/11 22:00:00.0 08/20/11 18:00:00.0 08/24/11 14:00:00.0 08/28/11 10:00:00.0 09/01/11 06:00:00.0 09/05/11 02:00:00.0 09/08/11 22:00:00.0 09/12/11 18:00:00.0 09/16/11 14:00:00.0 09/20/11 10:00:00.0 09/24/11 06:00:00.0 09/28/11 02:00:00.0 10/01/11 22:00:00.0 10/05/11 18:00:00.0 10/09/11 14:00:00.0 10/13/11 10:00:00.0

Date

Temperature (Celsius)

Maximum Daily Mean Temperature for Coldwater Communities


Attachment Figure 4d: Hourly Temperatures for Wolf Creek at STH 11
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