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Background

Austin, Hatton, and Magdanz Creeks were all impacted by the former Clark’s Millpond impoundment (Figure 1 – Station 5).  In an effort to improve stream temperatures, habitat and trout populations the dam was removed in 2006.  At that time the Department informed local residents that the objectives of the dam removal were as follows:

1. Restore the streams to their former natural state.

2. Fish and wildlife movement patterns would be unhindered.

3. Important trout habitat will be restored / created.

a. DNR Fishery crews would conduct habitat projects with partners such as Trout Unlimited to improve trout populations.

Fishery records for these streams are somewhat limited.  Prior to 1960, records indicate that a natural reproducing brown trout population existed in Austin Creek.  Magdanz Creek had brown trout present but it was thought that no natural reproduction was taking place.  The fishery biologist, at that time, did indicate that Magdanz, with management, had potential to achieve a Class I or II status.  
In the fall of 2005 and 2006 fishery staff conducted a fish community assessment on Austin and Magdanz Creeks.  A total of two and three stations were sampled on Austin and Magdanz, respectively.  The coldwater IBI’s for Austin Creek were 70 (good) and 40 (fair).  The coldwater IBI’s for Magdanz Creek were 40, 50 and 40 which all rate as “fair”.     

Today, both Austin and Magdanz Creeks are primarily listed as Class II trout waters.  One half mile section of the Magdanz is listed as Class I trout water.  Moreover, both streams have a one mile section in their extreme headwaters that are considered ERW.  Since so little data is available on these two streams it is not known how these determinations were made.

There is no official record of trout existing in Hatton Creek although anecdotal evidence of fisherman catching large brown trout has been reported.
In order to evaluate the impacts of the dam removal the following sampling protocol was carried out for each of the creeks:

1. Fish surveys for community assessment (IBI) and game fish lengths

2. Macroinvertebrate collection at each fish assessment site

3. Qualitative Habitat

4. Continuous Temperature Monitoring

All sampling was carried out according to Wisconsin DNR protocols.

Results

Austin Creek

Austin Creek is a clear hard water stream in which 50% of its watershed is dominated by agricultural production. Currently, the Creek is listed as Class II trout water and measures 4.1 miles in length.  In addition, a one mile stretch of the headwaters is currently classified as an ERW. 
Fish Survey

A fish assessment was conducted in the fall of 2010 at Station 3 (Figure 1) and no trout were captured (Table 1).  Pearl dace, central mudminnow, creek chub and mottled sculpin were the most common species found.  The Coldwater Index of Biotic Integrity (IBI) was calculated as 30 (fair), indicating that the stream reach has likely experienced moderate environmental degradation.  The majority of the species sampled were secondary coolwater species.  Mottled sculpin represented the only primary coldwater species found.   

Macroinvertebrate Sampling

Macroinvertebrate sampling at Station 3 revealed a Hilsenhoff Biotic Index (HBI) of 4.2 and Shannon Diversity Index of 2.64.   The HBI indicates very good water quality and a very slight degree of organic pollution.  The Shannon Diversity Index indicates moderate diversity of macroinvertebrates.  The macroinvertebrate community suggests that water quality is not the leading factor limiting trout populations in Austin Creek.  
Qualitative Habitat

The qualitative habitat rating total score was 57 (Fair-Good).  In the sampling station buffer zones and bank erosion were rated as excellent.  However, habitat diversity and stream width to depth was low and fine sediments were abundant covering much of the stream bed.  Gravel substrate was also lacking in the station, thus trout spawning success may be limited.  Although the overall habitat is not outstanding there are certain limited sections suitable for trout.    
Temperature Monitoring

Temperature monitoring was conducted at Stations 1, 2, and 3 (Figure 1).  For all three stations the highest temperatures were recorded during the summer months of July and August (Figure 2) with a peaking temperature of 73˚F.  Summer maximum average daily water temperatures did not exceed 72˚F, therefore classifying Austin Creek as coolwater (J. Lyons personal communication, 2008).  Brown and brook trout experience positive growth up to 68˚F, however, lethal limits are reached when temperatures exceed 77˚F (Elliot  1994; Allan 1995; Marod 1995).  Generally, brown trout are more tolerant of temperatures in the low 70˚F range.  It appears that the thermal characteristics of this stream are better suited for brown trout than for brook trout. 
Hatton Creek

Currently, Hatton Creek is not list as trout water. Department files are unclear and show no evidence of Hatton being trout water prior to the construction of the dam.  The stream length totals 6.3 miles and several large springs feed it below the formal Clark’s Millpond.

Fish Survey

The fish assessment conducted in the fall of 2010 at Station 5 found no trout.  Central mudminnow, johnny darter, and fathead minnows were the most abundant species found in the survey.  Northern brook lamprey and brook stickleback were also found in lower numbers.  The Coldwater IBI was 20 and categorized as poor.  The survey reveals a fish community chiefly made up of primary and secondary coolwater species.  The absence of trout and mottled sculpin indicates that water quality and/or thermal conditions may be in a degraded condition unsupportive of trout populations.

Macroinvertebrate Sampling

Marcroinvertebrate sampling also occurred in the fall of 2011 at Station 5.  The results gave a HBI of 4.67 and a Shannon’s Diversity Index of 3.02.  The HBI value indicates good water quality and some degree of organic pollution.  The Shannon Diversity Index indicates relatively high diversity in the macroinvertebrate community. 

Qualitative Habitat

The total qualitative habitat score was calculated as 62 (Fair-Good).  Habitat diversity and width/depth ratio was fair.  Fine sediments were common in much of the stream bed.  Some gravel substrate was found in limited areas but sedimentation in pools was extensive.  Water clarity was poor during the time of sampling with a transparency of 0.1 meters.  Water levels were slightly above normal during the time of sampling, thus transparency was likely lower than normal. 

Temperature Monitoring

Temperature monitoring was conducted on Stations 5, 6 and 7 (Figure 1).  All three stations showed temperatures for extended periods over 75˚F.  Since the Clark’s Millpond Dam was removed 5 years prior to this study it seems clear that the thermal regime will not become colder or improve beyond current conditions.  It is likely that Hatton Creek was historically a cool-water stream and did not support salmonid species.  

Magdanz Creek

Magdanz Creek is a clear hardwater stream with 0.5 and 4.0 miles listed as Class I and Class II trout waters.  Like Austin Creek, about 1 mile of the extreme headwaters of Magdanz Creek is currently listed as an ERW.  This system flows into the former Clark’s Millpond and nearly 70% of its watershed is currently under intensive agricultural production. 

Fish Surveys

The fish assessment at station 4 in the fall of 2010 found no trout species. Central mud-minnow, creek chub, and mottled sculpin were the most abundant species sampled.  The Coldwater IBI was 10 which is categorized as poor.  Species diversity and abundance was low.  The Coldwater IBI suggests that environmental degradation is a major limiting factor of the fish community.  
Macroinvertebrate Sampling

Macroinvertertebrate sampling revealed a HBI of 4.34 and Shannon Diversity Index of 3.62. The HBI indicated very good water quality and very little organic pollution.  The Shannon Diversity Index also indicates that the invertebrate community is highly diverse. 

Qualitative Habitat

The total score for the qualitative habitat rating was 67 (Fair-Good).  The creek is relatively deep and narrow in many areas.  Fallen trees and overhanging brush are common throughout the station providing good cover for fish.  Fine sediments were also common, but some areas had cobble sized rock exposed.  Overall, habitat does not look to be the major limiting factor for trout populations. However, the lack of gravel may limit spawning success.

Temperature Monitoring

Temperature monitoring revealed peak temperatures ranging from 72-73˚F during the summer months. Summer maximum average daily water temperatures were 72˚F classifying the creek as cool-water.  The thermal characteristics of this stream are best suited for brown trout.    
Recommendations
Austin Creek
The assessment of Austin Creek indicates conditions that are more favorable for secondary coldwater and coolwater species.  Temperature monitoring indicated temperatures too high for brook trout to persist.  Temperatures were below the lethal limits for brown trout, however, with peak temperatures of 73˚F during the summer month’s growth and survival may be limited.  Water quality, based on macroinvertebrate HBI, was good and not an issue in limiting the success of trout.  Course woody debris was present throughout the majority of the stream reach.  Pools were also present, but riffles were uncommon throughout the station.  Fine sediments were abundant throughout the majority of the station with little exposed gravel substrate.  This is likely due to non-point pollution from the largely agricultural watershed.  The combination of undesirable water temperatures, poor habitat and lack of spawning substrate are key factors that may be limiting trout success in Austin Creek.  Management for trout at this point would likely be unsuccessful without improvements to agricultural practices (BMP’s etc) in the watershed.  
This stream has potential to be listed as a 303(d) impaired water.  Records indicate that Austin Creek was a Class 1 trout stream historically and it is logical to assume that it could be again.  A detailed study of the watershed would be needed to determine the worst sources of non point pollution.  A TMDL would need to then be written and implemented to improve water quality to desirable levels.  Once this was accomplished, a trout habitat project would also be necessary to narrow stream width, encourage head cutting, and provide additional fish cover.  Unless this level of effort was undertaken this stream will continue to barely support low density trout populations.
There is a need to conduct a fish survey in the headwater (ERW) section to assess trout populations there.  To this point, no recorded fish survey information can be found in the records for the ERW section of the stream.  It is possible that trout persist in the headwaters with a few migrating downstream successfully.  That would explain the occasional trout identified on fish surveys conducted on the main-stem of the creek.
Hatton Creek
The assessment at Hatton Creek revealed a fish community dominated by secondary coolwater species. With average maximum daily temperatures above 75˚F this creek would be better classified as coolwater possibly transitioning to warm-water.  This stream should not be managed for trout but instead as a coolwater system.  Improvements in the watershed would likely improve the diversity of both the fish and insect populations.   However, it is likely that the attainable use for this stream is realized and impairment listing as a 303(d) water is not recommended.    
Magdanz Creek
Despite Magdanz Creek being listed as Class I and Class II trout water no trout were found in the fish assessment.  Temperature monitoring data classifies Magdanz Creek as coolwater and the fish community corresponds with this.  The macroinvertebrate community signifies very good water quality with very little organic pollution.  However, past acute sediment and/or organic pollution cannot be ruled out as insect populations can recover faster than fish.  

Since this stream is not meeting its’ attainable use, it could be listed as a 303(d) impaired water.  Trout populations have been barely surviving in low densities for at least the last 15 years.  A detailed study of the watershed would be needed to determine the worst sources of non point pollution.  A TMDL would need to then be written and implemented to improve water quality to desirable levels.  

There is a need to conduct a fish survey in the headwater (ERW) section to assess trout populations there.  To this point, no recorded fish survey information can be found in the records for the ERW section of the stream.  It is possible that trout persist in the headwaters with a few migrating downstream successfully.  That would explain the occasional trout identified on fish surveys conducted on the main-stem of the creek.

Table 1.  Fish survey summary of datum collected during backpack electrofishing surveys on Austin, Hatton, and Magdanz Creeks in the fall of 2010, Waushara County, Wisconsin.
	Fish Survey Summary
	Creek Name

	Species Name
	Austin
	Hatton
	Magdanz

	MOTTLED SCULPIN
	18
	 
	15

	CREEK CHUB
	33
	25
	20

	COMMON SHINER
	 
	28
	 

	JOHNNY DARTER
	5
	50
	8

	GREEN SUNFISH
	 
	3
	 

	BROOK STICKLEBACK
	5
	33
	 

	NORTHERN BROOK LAMPREY
	5
	7
	 

	WESTERN BLACKNOSE DACE
	1
	6
	 

	EMERALD SHINER
	 
	4
	 

	WHITE SUCKER
	1
	4
	 

	CENTRAL MUDMINNOW
	44
	56
	35

	FANTAIL DARTER
	3
	11
	 

	NORTHERN REDBELLY DACE
	 
	10
	 

	YELLOW PERCH
	 
	4
	 

	HORNYHEAD CHUB
	1
	7
	 

	BLACKNOSE SHINER
	 
	2
	 

	FATHEAD MINNOW
	3
	40
	 

	SILVER LAMPREY
	 
	1
	 

	PEARL DACE
	61
	10
	4

	BLUNTNOSE MINNOW
	 
	 
	1
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Figure 1.  Station location map for the assessment of Austin, Hatton, and Magdanz Creeks in the fall of 2010, Waushara County, Wisconsin.
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Figure 2.  Temperature monitoring datum collected from Austin Creek at Saxville Road crossing, Waushara County, Wisconsin (Figure 1 – Station 1).
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Figure 3.  Temperature monitoring datum collected from Austin Creek at Pine Hill Road crossing, Waushara County, Wisconsin (Figure 1 – Station 2).

[image: image4.emf]Austin Creek Up-stream of Magdanz Creek 

Confluence (29th Drive)

25

30

35

40

45

50

55

60

65

70

75

80

Jun-10 Aug-10 Sep-10 Nov-10 Jan-11 Feb-11 Apr-11 Jun-11 Jul-11

Month/Year

Temperature (F)


Figure 4.  Temperature monitoring datum collected from Austin Creek upstream of confluence with Magdanz Creek at 29th Drive road crossing, Waushara County, Wisconsin (Figure 1 – Station 3).
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Figure 5.  Temperature monitoring datum collected from Magdanz Creek upstream of confluence with Hatton Creek Waushara County, Wisconsin (Figure 1 – Station 4).
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Figure 6.  Temperature monitoring datum collected from Hatton Creek at Clarks Mill Road / CTH A, Waushara County, Wisconsin (Figure 1 – Station 5).
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Figure 7.  Temperature monitoring datum collected from Hatton Creek at Hatton Road, Waupaca County, Wisconsin (Figure 1 – Station 6).
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Figure 8.  Temperature monitoring datum collected from Hatton Creek at Zabel Road, Waupaca County, Wisconsin (Figure 1 – Station 7).
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