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Introduction

This grant is a continuation of a sampling eff@gbn by the Wisconsin Department of Natural
Resources (WDNR.) WDNR conducted surveys of fldaddakes along the Lower Wisconsin
State Riverway (LWSR) between 1999 and 2004. Sagplas continued through state grants
sponsored by Sauk County Land Conservation Depatt(@008), SP River PAL (2007-08),
Crawford County Land Conservation Department (20D@ne County Department of Land and
Water Resources (2009-10), River Alliance of Wisinr{2010), and Richland County Land
Conservation Department (2010). These surveys alhgeught to bring light on the often
overlooked floodplain lakes of the LWSR.

This survey focused on seven floodplain lakes #&magfs which were morphologically and
ecological distinct from one another. Sites waleced due to associations with cold water
streams. Some of these associations were disett,a or near the mouth of the streams.
Others were only loosely allied with the trout atres through suspected groundwater
connectivity. Cold water streams chosen for thggget include; Blue Mounds, Lowery, Morrey,
Rush, Trout, Blue River, and Marsh creeks. Theeyrepresents an initial effort to identify
effects of longitudinal connectivity between streaiakes, and the LWSR.

An attempt was made to sample a diverse arrayted.siThree sloughs and four floodplain lakes
were included. To simplify the report, the terrkdavill be used loosely in reference to all sites.
Six of the lakes sampled occur in lowa county d&remaining lake in Grant (figure 1). The

two largest lakes, Helen and Avoca, are the onfgathlakes in the survey, and both are locally
important recreational fisheries.

Figure 1: Site locations
As expected, each lake yielded unique resultss disiplays the extreme environmental
heterogeneity present in these floodplain lake ystesns. Due to this diversity, data from each
lake will be presented separately. Then compasisal be made, and commonalities will lead

to generalized management recommendations foloalliplain lake environments along the
LWSR.



Methods

Field data was collected between 7/1/10 and 8/10AtDeffort was made to identify the deepest
point of each lake. GPS coordinates were taken thos point using a Garmin GPSMap76CXx.
All water quality measurements were also done fiimisipoint. To allow for comparison,
transparency was gauged using a secchi transpagneydue to the shallow nature of some of
the lakes. Turbidity was measured using a HACHOP1Ourbidimeter. Water quality
measurements of pH, specific conductivity, dissdlggygen, and temperature were made using
a YSI 556 MPS. Water samples were collected imately below the water surface. Samples
were sent to the State Lab of Hygiene (SLOH) faitebgen series, total phosphorous,
chlorophyll A fluorescence, and color. TrophictS8tlndex (TSI) calculations were performed
using Carlson's TSI equations; TSI = 9.81 In(Chpbigl a (ug/L)) + 30.6, TSI = 14.42 In(Total
phosphorus (ug/L)) + 4.15. Calculated TSI valuesketween 0 and 100, with values over 50
indicating eutrophication.

A gualitative habitat survey was conducted aloregggérimeter of each lake. Aguatic vegetation
was estimated using a rating system of high, maegl@v, or absent. Total fish cover was
estimated for an 8" fish using the same scale.ciBmns of submerged macrophytes were
collected, identified, pressed, and presentededJhiversity of Wisconsin Madison Herbarium.
Using WDNR protocol, metaphyton (floating macrogsyaind filamentous algae) cover was
estimated using a floating 0.25 m2 grid. Sampfese&taphyton were taken using a modified
fine mesh net. The samples were frozen and armgz&W Soil and Plant Analysis Lab.
Tissue analysis results of were interpreted by aNRDMississippi River Water Quality
Specialist for signs of nutrient limitation.

Near shore fish were collected using a combinatiogears. A tow shocker was used unless
terrain rendered it infeasible. A backpack shoekas used when a tow shocker could not be.
Seine nets were used in areas without many obgtngct This was only possible in a few areas
due to the common occurrence of deadfalls and thecls of macrophytes. Dipnets were used to
preferentially capture topminnows, as shockinglimaged affect on them. Fish were collected,
identified, recorded, and returned unharmed.

Index of Biotic Integrity (IBI) calculations weresad to assess relative health of fish
communities within the streams. In most casess #Bf coldwater stream reaches were attained
from the WDNR's fisheries management database.mWater stream reaches were sampled
following WDNR electrofishing protocol. Data wasaded into a WDNR provided IBI



warmwater calculator for the central southern regitn a few instances it was necessary to
calculate a coldwater IBI. This was done using WRD®&lculator for coldwater streams.

The WDNR Surface Water Data Viewer was used tondate the watershed and land use
practices of each lake through use of the Purdueddsity's Long-Term Hydrologic Impact
Analysis. This data was then loaded into Wiscohsike Management Suite (WiLMS) to
estimate phosphorous loading. Water dischargewtasaobtained from the USGS National
Water Information System: Web Interface.

Findings

Site 1: Slough of Blue Mounds Creek
WBIC: 5034392

Site 1: 43° 10' 46" N, 89° 54' 17" W

Table 1:Species observed in warm water segment of
Blue Mounds Creek.

Species State Status Biotic integrity calculations indicate that Blue
Grass PickerelHsox americanus) -

White Sucker Catostomus commerson) Mounds is a healthy stream. A coldwater IBI
Mudminnow Umbra limi) survey was performed by the WDNR as a
Banded DarterEtheostoma zonale) ; FR

Mud Darter Etheostoma asprigene) Special Concern| Na_tural Community Referen_ce Site I_n 2008.
Rainbow Darter Etheostoma caeruleum) This survey was conducted in the middle reach
Johnny Dartertheostoma nigrum) _ of the stream and resulted in a good IBI score
Weed ShinerNotropis texanus) Special Concern| .

Starhead TopminnowF(ndulus dispar) | Endangered of 60. Sampling of the streams lower, warm,

section resulted in a fair IBI score of 34. Twatstspecies of special concern and one state
endangered species were documented in this wammesgdtable 1). This site was unusual in
that four separate species of darter were obsdtabte 1).

The lake sampled is perennially connected to Bleaiils Creek through above ground flow.
Water was only slightly stained with a transparetutye reading of 90 cm, a turbidity of 3.09



NTU, and a color of 40 SU. Chlorophyll A concetittas were 21.2 pg/l (TSI= 60.6).
Phosphorus concentrations were 60 pg/l (TSI= 63.2nd use data fed into WILMS estimated
phosphorous loading at 83.5 kg/year. Nitrogen eatrations were as follows; NHN 0.037
mg/l, NOs+NO, 0.332 mg/l, and TKN 1.02 mg/l. Metaphyton tissuralysis indicated a slight
phosphorus limitation.

Picture 1: Pirate perch (Aphredoderus sayanus)

Macrophytes documented in the lake include; eld&éalea canadensis), coontail

(Ceratophyllum demersum), common water milfoil Myriophyllum sibiricum), greater duckweed
(Lemna major), lesser duckweed.émna minor), and flowering rushButomus umbellatus).

Total aquatic vegetation was scored as low and fistacover was scored as high. The level of
fish cover was dramatically increased by rip-ragcpt below a bridge over River Road in Arena.
This site did not appear to have the large popariatof juvenile fish present at other sites, but
did have a dense population of the state specraleza pirate perchAphredoderus sayanus),

found in cover among the rip-rap (picture 1).

Site 2: Floodplain Lake near Lowery Creek
WBIC: 5574267

Site 2: 43° 8' 37" N, 90° 3' 53" W

Lowery creek had the highest coldwater IBI rating$iree coldwater IBI surveys were
conducted at different stations along Lowery in200he surveys reported an excellent 90 and
100, and a good 80. The warmwater section chazethd 1Bl survey was between the outflow
of Taliesin Lake and Lowery's mouth. Warmwater ¢8lculation for this section resulted in the
second highest score in the survey, a fair 42s &hea had an extremely well developed



submerged macrophyte community, providing plentgafer for juvenile fish. Though no
listed species were caught, the area appearedvelbased as a nursery for popular game fish;
bluegill, largemouth bass, smallmouth bass, blaakme, and yellow perch.

The lake chosen to sample is west side of the Higt®B bridge in lowa county. Though
Surface Water Data Viewer indicates the lake hasaanel to the river, one could not be
identified. The lake's water was turbid with angparency reading of 31 cm, a turbidity of 3.43
NTU, and a color of 70 SU. Chlorophyll A concetittas were 16.7 pg/l (TSI= 58.2).
Phosphorus concentrations were 150 pg/l (TSI= 78MiLMS estimated total phosphorous
loading as 3.2 kg/year. Nitrogen concentrationgeves follows; NH-N 0.068 mg/l, NG+NO,
0.026 mg/l, and TKN 0.94 mg/l. Metaphyton tisamalysis indicated a nitrogen limitation.

Macrophytes present at this lake included; eloieagnadensis), coontail C. demersum), small
pondweed RPotamogeton pusillus), forked duckweedLemna trisulca), lesser duckweed. (

minor), greater duckweed.(major), Wolffia sp., and white water lilyNymphaea odorata). A
moderate rating was given for total aquatic vegaaand a low rating for fish cover. A
relatively low diversity of fish were found at thegte when compared to others in the survey
(appendix A). This was likely due to diurnal hypm»xas even when measured at 12:30 pm on a
sunny day the dissolved oxygen was relatively 188§ mg/l at the surface). This site did not
seem to have any groundwater input. A possibleare#or this was the elevated LWSR had
formed a side channel, which encircled the lakbis §ide channel likely captured any upland
groundwater flow before it could enter the lakeavddsion of groundwater likely exacerbated the
already low oxygen levels.

Site 3: Slough at the mouth of Morrey Creek
WBIC: None

"W

Two coldwater IBI surveys were conducted on Momregek in 2010. The coldwater IBI
calculation for the first survey was a good 60, #relsecond was a poor 20. A warmwater
survey of Morrey Creek was done upstream of a aflatonnecting it with Marsh Creek. The
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survey resulted in a fair score of 35. Spotfimshé were extremely abundant in this area
(appendix B).

The slough at the mouth of Morrey and Marsh wasehdor the lake survey. Water was
stained (60 SU). Transparency was 42 cm with ¢écersd highest observed turbidity in the
survey (9.98 NTU). The chlorophyll A concentratwas 62.5 pg/l (TSI= 71.2), and the
concentraion of phosphorus was 225 g/l (TSI= 82¥)LMS estimated phosphorous loading
at 2471.8 kglyear, which was the highest of theesur Nitrogen concentrations were as follows;
NH3-N 0.077 mg/l, N@G+NO, 0.131 mg/l, and TKN 2.29 mg/l. Metaphyton tissumalysis did

not indicate a single nutrient was limiting.

Four species of macrophytes were collected foh#rbarium from
: this lake; coontail €. demersum), eurasian water-milfoil

~ (Myriophyllum spicatum), large-leaved pondweeBdtamogeton
. amplifolius), and small pondweedP(pusillus) (appendix C). A
rating of moderate was given to both total aguagitation and fish
cover. A notable catch at this lake was a juveoitgnose gar
~ (Lepisosteus osseus) (picture 2). Game fish present included
Picture 2: Juvenile longnose gar largemouth bass and bluegill. The number of figkcges at this site
(Lepisosteus 0sseus) . . . . K

was high in comparison to other lakes in the sufa@pendix 1).

Site 4: Slough slightly downstream of Rush Creeks mouth
WBIC: None

Site 4: 43° 9'26.3" N, 90° 10' 24.4" W

Rush Creek was 1Bl sampled by the WDNR four tinme2007. Two of the surveys resulted in a
very poor score of 0, and the remaining two resluttea poor score of 10. The site selected for
the warmwater survey was the lowest reach accessiblvnstream from the confluence of Rush
and Sneed creeks. A warmwater IBI score of falrvi@as attained. Brown trout persisted, even
this far down Rush (appendix 2). The trout wenefic@d to small pools next to seeps of cold
groundwater.



The slough selected for the survey is immediatelyristream of the mouth of Rush Creek. This
site is off of a LWSR side channel and has an engtg steep bank to its south. Water was
stained and had a color of 50 SU. Transparencyo@asn and the turbidity was the lowest
observed, 2.26 NTU. The chlorophyll A concentnatieas 2.97 pg/l (TSI= 41.3), and the
concentraion of phosphorus was 151 pg/l (TSI= 76V8)LMS estimated phosphorous loading
at 3.1 kg/year. Nitrogen concentrations were 8evis; NHs-N 0.166 mg/l, N@+NO, 0.159

mg/l, and TKN 0.97 mg/l. Metaphyton analysis dat indicate any nutrient limitation.

Macrophytes observed at the lake included;
Wolffia sp., eurasian water milfoil\]. spicatum),
coontail C. demersum), and water bulrush
(Scirpus subterminalis). Total aquatic

vegetation and total fish cover both received a
moderate rating. This lake had the highest Fish
species richness in the survey, 12 spp. The site
was being used as a nursery by both largemouth
and smallmouth bass, bluegill, and yellow perch.
A notable species present in the lake was the
state special concern lake chubsuckerm(yzon sucetta) (picture 3). There was also a solitary
brook stickleback@ulaea inconstans) which had likely washed down from Sneed Creek
(appendix 1).

Picture 3: Lae

Site 5: Helen Lake
WBIC: 1242400

Site 5: 43° 9'50" N, 90° 1' 39" W

Trout Creek was chosen due to its trout fisheryitsbcation upstream of Helen Lake. A
coldwater IBI survey was done on Trout in 2009 l&sgyin a good score of 60. The warmwater



segment had to be done on Mill Creek of which Tisw tributary, as Trout does not have a
warmwater reach. The site had the highest warnmiatefair 47. The score was boosted by a
number of burbot (appendix B).

Helen Lake is unique among the floodplain lake®leH is probably the deepest and largest
floodplain lake in the LWSR. Due to its depthsthake had prominent stratification (figure 2).
Helen is also used extensively for recreationalifig. The lake was stained and had a color of
50 SU. Helen had a transparency of 68 cm. Itsdily was measured as 6.78 NTU. The
chlorophyll A concentration was 31.8 pg/l (TSI=%4.and the concentration of phosphorus was
89 ug/l (TSI=68.9). WILMS estimated phosphoroaeding at 5 kg/year. Nitrogen
concentrations were as follows; NN 0.017 mg/l, NG+NO, 0.369 mg/l, and TKN 1.11 mg/I.
Metaphyton tissue analysis indicated a phosphdrouied system.

Helen Lake Vertical Profile
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Figure 2: Vertical profile of Helen Lake, 7/19/2010

Helen lake had the largest number of macrophyeisp in the survey. Macrophytes observed
included; coontail €. demersum),elodea E. canadensis), curly pondweedRotamogeton

crispus), eurasian watermilfoilNl. spicatum), water celeryVallisneria americana), flat-stem
pondweed Potamogeton zosteriformis), water star-grassZfsterella dubia), N. odorata,

spatterdock Nuphar variegata), pickerel-weed Pontederia cordata). Total aquatic vegetation
was ranked as moderate, and total fish cover wdsedaas high. A shallow area near the dock
was selected for sampling the near shore fish camitgnuThe state special concern pirate perch
(Aphredoderus sayanus) was documented. Game species include bluegijemouth bass, and
black crappie (appendix A).



Site 6: Floodplain Lake near Blue River
WBIC: 5588642

TE
Eacea

Site 6: 43° 11' 33" N, 90° 33' 58" W

WDNR coldwater IBI surveys were done on Blue Rive2007, resulting in a very poor 0 and a
poor 20. The Nohr chapter of Trout Unlimited jastmpleted restoration work on Blue River in
2009, so current values in restored segments majgher. The warmwater segment of Blue
chosen for an IBI survey was done near its moéthvarmwater IBI of poor, 22, was the result.
This was the lowest warmwater IBI score in the syrffigure 3).

The lake was chosen due to perceived groundwater lowever, difficult terrain rendered
finding upwelling infeasible. The shore was ontge@ssible for a few meters, and there was no
way to navigate a boat through the thick macropbgids. Transparency readings were tied for
the lowest in the survey at 29 cm. The turbidigsvhigh at 9.53 NTU. Water in the lake was
also stained with a color of 60 SU. The chloropAytoncentration was 45.2 ug/l (TSI= 68),
and the concentraion of phosphorus was incrediigly &t 536 pg/l (TSI= 94.8). Strikingly,
WILMS estimated this site as the lowest phosphotoading in the survey at 0 kg/year.
Nitrogen concentrations were as follows; NN 0.016 mg/l, N@+NO, not detectable, and TKN
1.48 mg/l. Metaphyton tissue analysis corresponagtiwith the nutrient levels, confirming
that nitrogen was the limiting nutrient.

The macrophyte community at this site was

extremely dense, consisting almost entirely

of coontail C. demersum) and white water

lily (N. odorata). A rating of high was given

for total aquatic vegetation. Total fish cover

- | was also scored as high due to the amount of
. vegetation. The only fish species captured

Picture 4: Central mudminnow (Umbra limi) o was the central mudminnownbra limi), a
hypoxic resistant fish (pictune 5
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Site 7: Avoca Lake
WBIC: 1220200

Site 7: 43°11' 27" N, 90° 18' 43" W

Marsh Creek was chosen because it is listed aklvater stream, and empties directly into
Avoca Lake. There was no cold water IBl in WDNBetabase for Marsh, so it was surveyed.
The location chosen was west of Bigelow road adjgteHighway 133. The stream was very
narrow and enclosed by vegetation. Only one laoggimbass was captured after 100 meters,
which did not yield enough fish for an IBI calcutat. Upon scouting upstream, it was
discovered that the stream was impounded by tvge lEarm pounds. The ponds had destroyed
any coldwater habitat which may have been presénge survey of the warmwater segment was
conducted immediately above the point at which Ma&seek becomes Avoca Lake. This
survey resulted in a fair 1Bl score of 35.

Avoca lake is a popular fishing location, and was anly lake in the survey with residential
development along its shore. Avoca had the higiuelsidity (11.1 NTU). The transparency
readings suffered as a result. Avoca was tiedhi®towest transparency reading at 29 cm
(figure 5). This lake also had the lowest coldy &J). The chlorophyll A concentration was 32
pg/l (TSI= 64.6), and the concentraion of phosphlavas 80 pg/l (TSI=67.3). WILMS
estimated phosphorous loading at 704.8 kg/yeatrof@n concentrations were as follows; NH
N 0.4 mg/l, NG+NO, 0.233, and TKN 1.52 mg/l. Metaphyton analysis waisperformed on
Avoca, because there simply wasn't enough colleefdamentous algae and floating
macrophytes.

Macrophyte levels were very low. The only observed
macrophyte waMl. spicatum. There was also a bloom of
blue-green algae in the lake at the time samplowywed.
The lack of macrophytes led to a low rating foatot
aguatic vegetation, but total fish cover was gigen
moderate rating due to the presence of woody debris
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blandingii)



Largemouth bass appeared to be quite abundant ilakk. The largest bass captured
throughout the survey came from Avoca, with twa figeater than 40 cm. While conducting
this survey the state threatened blandings tutteydoidea blandingii) was spotted near the
water collection point sunning itself on a deadfgpitture 5).

Compiled data

IBI

100 ~

80 -

60 -

40 + H Cold IBI
20 A I Warm IBI

0 - . . —— — S .
Blue Lowery Morrey Rush Trout/Mill Blue River Marsh

Mounds

Figure 3: IBl comparisons. Site 5 Note: Trout Creekused for coldwater, and Mill used for Warmwater. For sites with multiple cold

water IBI ratings, the mean of the surveys was useoldwater 1Bl for Marsh=0.

The relative health of the stream fish communii@sed greatly. Coldwater IBI values from the
WDNR ranged from 0 to 100 (figure 3). Marsh Creeds a standout. No records existed for a
coldwater IBI in the WDNR database for Marsh, suevey was conducted. The reach of this
stream sampled for a coldwater IBI was the mosealthy stream, in terms of fish community,
despite a large prairie buffer. Though Marshstelil as a coldwater stream by the WDNR, there
were no signs of trout Two large farm ponds argroisting the flow of this stream, warming it
and reducing it to a trickle. Only one fish waarid, a largemouth bass. This fish was probably
displaced from one of the ponds. There was mush\ariation in the warmwater IBI
calculations, 22-47. All the streams fell withiB foints of one another, except Blue river (22).
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Figure 4: A comparison of species richness betweararm water stream reaches and sampled floodplain kes. *Mill creek used in place
of Trout Creek, as Trout is a tributary of Mill and has no warm segment of it's own.
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Secchi transparency tube readings varied gredite slough
adjacent to Blue Mounds ( site 1) had the higtrasisparency,
and correspondingly one of the lowest turbiditieBurbidity
also varied greatly between sites, with a low @6site 4)
and a high of 11.1 (Avoca). Low transparency negslitended
to correspond well with high turbidities (Figure 55n
exception to this is the lake near Lowery (sitevB)ch had

low transparency and low turbidity. The lake davé the
highest color of the survey, and this is likelypessible. All
of the lakes were at least slightly stained. Tas expected,
because of the association with the stained wétired WSR.

All of the lakes showed signs of eutrophicationariyi had
high densities of submerged macrophytes. Sitea6 Bleie
River had the highest observed macrophyte densities
(appendix C). This site was completely filled withontail,
and white water lily.

TSI values were all indicative of eutrophic systgffigure 6).

The TSI values for phosphorous indicated eutropitican every lake, with a low of 63 (site 1)
and a high of 94 (site 6). Chlorophyll A TSI vaduedicated eutrophication for all but site 4
(TSI=41). The high plant density and TSI valuethindicate that these are highly productive

systems.
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Figure 6: TSI values calculated for chlorophyll A aad phosphorous using Carlson's equations.

Phosphorous loading . .
estimates generated by WiLMS Phosphorous Estimate

WILMS demonstrate how 10000
highly varied these streams
are (figure 7). There

currently no way to possibly ke/vear 100

model the dynamics of a 10 :I

floodplain environment. I 1 . .
1 2 3 4

1000

This is evident in site 6, '
which WILMS predicted as

the lowest phosphorous Figure 7: WiLMS likely phosphorous loading predictions, logarithmic scale. Calculations for
loading site. Actual site 6 resulted in a value of (

measurements showed that this site had the highesphorous values. The model estimates do
show that variations in basin sizes and land uséheae a dramatic effect on nutrient levels.
Though there is no way to predict the flood-puksgime or control basin size, land uses can be
altered to reduce nutrient loading.

Helen 6 Avoca
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Recommendations:

1. Expand Exceptional Resource Waters designationto floodplain lakes.

Floodplain lakes along the LWSR deserve the samiegion afforded to the river itself through
the ERW designation. This is because the healtheoEWSR is dependent on the health of its
floodplain. These lakes provide many ecosystemics which benefit the LWSR.

The sandy soil in the LWSR basin drains very quickoth nutrient inputs to crops and farmed
animal waste has increased nitrogen and phosphoomegntrations in the groundwater and the
LWSR. All of the lakes surveyed had TSI ratingdahkhindicated eutrophication (figue 6).
Floodplain lakes can help manage excess nutridhitipom into the LWSR, because they act as
natural sinks for nitrogen through the work of defying microbes (Forshay and Stanley,
2005.)

The Mississippi river has a number of problemsteeldo overabundances of metaphyton.
Fortunately the LWSR has avoided many of theselpnad, likely do to a more natural flood-
pulse cycle. Flooding is critically important foraintaining the richness and health of
macrophyte communities (Robertson, 2001). It gbpble that denitrification in the floodplain

is able to reduce the density of filamentous akyae floating macrophytes. This increases light
able to reach the littoral zone. The nutrient cticun in the water column favors submerged and
emergent macrophytes. Increased light and deaehssolved nitrogen allow for a healthy
macrophyte population. This sets up a positivelfeek where the submerged and emergent
macrophytes are able to inhibit over abundancésating macrophytes. Many species of fish
are likely beneficiaries. It's been shown thaealthy balanced macrophyte community leads to
increased recruitment and survival of largemouttsl{@Viley, 1984).

Other than providing recreational fisheries in ahthemselves, healthy fish stocks in the LWSR
are dependent on the floodplain lakes. Floodgkkes were recognized as important breeding
grounds for game fish as early as 1887 when Stefh&onrbes publishedhe Lake asa

Microcosm. Sport fish often use them as spawning locatiosfaeding grounds (Kwak, 1988).
These sites contained many forage species (eershifor adult fish to prey upon (table 1).

The lakes are an important source for replenishirey populations of game fish such as crappie,
bluegill, bass, and pike (Ross and Baker, 1983rhaoAt all of the sites surveyed had an
abundance of juvenile largemouth bass and bluegjlizenile smallmouth bass and black crappie
were also observed in the survey. Another wayhitivthe lakes benefit river fish communities
is by providing critically important overwinterirgites for several game species (Sheehan et al.,
1994).

15



2. Support efforts of groups looking to restore sieams in the LWSR watershed through
funding and purchase of riparian buffers.

Sedimentation can have a dramatic impact on fladpakes. The loess soil of the driftless
area is extremely susceptible to erosion. Poat lese practices have led to infilling of
floodplain lakes along the LWSR (Freeman et alQ3)0 Many of the sloughs and lakes on the
LWSR form on or near the mouths of tributary strearBediment loads have increased through
channelization and riparian reduction. Channabraincreases stream velocity which increases
erosion; thereby, increasing sediment load (Woltieena994). The riparian zone stabilizes soll
reducing washload, and can act as a filter catchisghload and processing excess nutrients
before they have a chance to enter the aquatierayst

Sediment and nutrient loads can be greatly redbgedstoring the natural meander of streams
and by increasing riparian buffer strips. An eaoreal way to do this is by the supporting
restoration efforts of groups like Trout Unlimite@he Nohr chapter of TU recently completed
some restoration work on the lowest rated sitegBiver, in 2009. This site had the lowest
coldwater and warmwater IBIs. The related lake thadchighest levels of phosphorous, despite
having the lowest calculated levels of phosphotoading. This lake only had one species of
fish, which is likely tied directly to the high mignt levels. Blue river also had the highest leve
of sedimentation observed in the warmwater streegment. Efforts such as this should be
encouraged, as restoration of a degraded streliinave a proportionally much larger impact
than the addition of habitat to an already headtingam. It will be interesting to see to what
degree restoration efforts in the coldwater segraffatt the warmwater segment and the lake in
years to come.

Data collected from the warm water segments oasieeindicates that the lower reaches of cold
water streams may harbor many of the same spexibe dloodplain lakes (appendix A). In the
case of Blue Mounds, two state species of speciaearn and one state endangered species were
found in the warm water segment (table 1). Thesgeiss typically inhabit floodplain lake
environments. The overlap in species betweenatkesland the warm water stream segments
indicates longitudinal connectivity of these syssenknhancing the quality of the streams will
allow these species to benefit in the streams laatbkes. Stream restoration can also create a
positive feedback. Improvements to the cold waggments enhance the warm segments and
the lakes. The enhanced productivity of the ldiesthe potential to affect productivity of the
cold water portions of the streams, through lordjital fish migration. An obvious example of
this is the presence of a forage fish, the spatiiner, throughout the entire system of both
Morrey and Marsh Creeks. These fish are fountiendkes, warmwater segments, and
coldwater segments.
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3. Survey multiple floodplain lakes and sloughs talentify the most ecologically important.
Though all of these sites are important habitas, éssential to identify ecological hotspots in
order to best utilize the limited resources avadalQuick presence absence electrofishing
surveys should be conducted on a number of thelaKe aid in data collection, WDNR should
take advantage of volunteer groups to survey birdg;rophytes, and herpetofauna; as these
surveys do not require any special equipment. elReate should be given to sites which show
high biodiversity, harbor species which are thneateor endangered, or which are preferred
spawning sites for game fish. This survey was abldentify new populations of two species of
special concern; lake chubsucker and pirate peqgpendix A). The survey also spotted the
state threatened blandings turtle. Once ecoldgioaportant sites are identified, it would be
beneficial to establish long term monitoring siethin these areas. This would reduce
uncertainty and give managers a better understgradithe status of endangered resources, and
the recruitment levels of popular game fish.

4. Monitor several representative floodplain lakesnnually to establish a baseline.
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Figure 8: Surface dissolved oxygen levels.

This is the first time the majority of these lakes/e every been sampled. There is no
knowledge of trends in nutrient levels or otherevajuality measurements. Dissolved oxygen
levels for this survey tended to be relatively l@onsidering measurements were taken around
mid-day during the peak in photosynthetic actiyftyure 8). A possible reason for this was the
extremely high water during the survey (figure 8yevious surveys have indicated that
sustained high water levels can lead to a dramdaticease in dissolved oxygen levels.
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Muscoda Hydrograph
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Figure 9: Muscoda hydrograph showing extremely abnanally high discharge levels in theLWSR.

A survey conducted in 2009 by the Crawford Courapd. Conservation Department found
numerous instances of the state endangered staidacnow in similar lakes. Abundances of
floodplain lake species are regulated by flood diestcy and duration. In order to properly
predict population sizes, the effect of floodingtbase species must be ascertained. Until a
baseline establishes natural fluctuations in fighypations, endangered resources cannot be
appropriately identified or managed. Data colldatan also be used to determine the effect
flood cycle has on the recruitment of game fishba&eline must be developed to properly
manage endangered resources and game fish popslatio
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Appendix A: Fish present by site, "X" indicates presence. "XX" indicates present in lake and correspading warmwater stream

segment, showing possibility of movement. Namesiiad indicate state species of special concern.

Site

1

2

3

4

5

6

7

Habitat

Slough

Lake

Slough

Slough

Helen Lake|

Lake

¥oca Lake

Richness

5

4

9

12

7

1

10

Grass Pickerel
Esox americanus

XX

XX

XX

X

Central Mudminnow
Umbra limi

XX

XX

X

XX

Large Mouth Bass
Micropterus dolmieu

XX

XX

XX

Small Mouth Bass
Micropterus salmoides

Bluegill
L epomis macrochirus

XX

XX

XX

Black Crappie
Pomoxis nigromacul atus

XX

Warmouth
L epomis gulosus

Green X Bluegill

Pirate Perch
Aphredoderus sayanus

Brook Silverside
L abidesthes sicculus

Lake Chubsucker
Erimyzon sucetta

White Sucker
Catostomus commer soni

XX

Yellow Perch
Perca flavescens

Common Shiner
Luxilus cornutus

Emerald Shiner
Notropis atherinoides

Channel Shiner
Notropis wickliffi

Bluntnose Minnow
Pimephal es notatus

Spotfin Shiner
Cyprinella spiloptera

XX

XX

Golden Shiner
Notemigonus crysoleucas

XX

Spottail Shiner
Notropis hudsonius

Bowfin
Amia calva

Longnose Gar
L episosteus osseus

Brook Stickleback
Culaea incongtans
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Appendix B: Warmwater stream IBl summary. Red indicates state species of special concern and Greenigales state

endangerged species.

Stream

Blue Mounds

Lowery

Morrey

Rush

Mill

Blue River

Marsh

IBI Score

Fair 34

Fair 42

Fair 35

Fair 34

Fair 47

Por 22

Fair 35

Richness

9

15

6

9

11

7

9

Grass Pickerel
Esox americanus

15

3

1

1

Central Mudminnow
Umbralimi

40

2

1

Large Mouth Bass
Micropterus salmoides

11

10

21

16

Small Mouth Bass
Micropterus dolomieu

Bluegill
L epomis macrochirus

15

Black Crappie
Pomoxis nigromaculatus

Green Sunfish
Lepomis cyanellus

Starhead Topminnow
Fundulus dispar

Channel Catfish
I ctalurus punctatus

White Sucker
Catostomus commer soni

15

16

17

12

Northern Hog Sucker
Hypentelium nigricans

Shorthead Redhorse
M oxostoma macrolepidotum

Silver Redhorse
M oxostoma anisurum

Johnny Darter
Etheostoma nigrum

Banded Darter
Etheostoma zonale

Rainbow Darter
Etheostoma caeruleum

Mud Darter
Etheostoma asprigene

Fantail Darter
Etheostoma flabellare

Blackside Darter
Percina maculata

12

Yellow Perch
Perca flavescens

Common Carp
Cyprinus carpio

Common Shiner
Luxilus cornutus

Weed Shiner
Notropis texanus

Spotfin Shiner
Cyprinella spiloptera

>100

25

Golden Shiner
Notemigonus crysoleucas

Creek Chub
Erimyzon oblongus

Burbot
Lotalota

Gizzard Shad
Dorosoma cepedianum

Mottled Sculpin
Cottus bairdi

Brown Trout
Salmo trutta

18
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Appendix C: Macrophytes collected for herbarium speimens.

Site

1

2

3

4

Helen

Avocg

Macrophyte Density

Low

Moderate

Moderate

Moderate

Mbderate

High

Low

Coontail
Ceratophyllum demersum

X

X

X

X

Elodea
Elodea canadensis

X

X

Common water milfolil
Myriophyllum sibiricum

Eurasian water-milfoil
Myriophyllum spicatum

Flowering rush
Butomus umbelatus

Small pondweed
Potamogeton pusillus

Large-leaved pondweed
Potamogeton amplifolius

Curly pondweed
Potamogeton crispus

Flat-stem pondweed
Potamogeton zosteriformis

Spatterdock
Nuphar variegata

White water lily
Nymphaea odorata

Water bulrush
Scirpus subterminalis

Water celery
Vallisneria americana

Water star-grass
Zosterella dubia
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