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Summary Small mammal surveys

: : : , : : — : . : : No previous work was conducted in the Northern Highlands to evaluate the effects of lakeshore housing development on small mammal
In 2007, the first-ever Environmental Protection Agency's National Lakes Assessment (NLA) confirmed the significance of lakeshore habitat o lake biological health. Nationally, the most widespread stressors measured as part of the NLA were those that affected the abundance and distribution. To measure possible effects, Sherman live traps were placed along 250m transects on our treatment

shoreline and shallow water areas, which in turn can affect biological condition. Results from the NLA showed that the most widespread of these is the alteration of lakeshore habitat (EPA 2007). That same year, the Wisconsin Department of Natural Resources (WDNR) o . .

e : ) : : ) S ) SR : , el : : . lakeshores. We captured 2402 individuals representing 14 species along the small mammal transects (2007-2012). Peromyscus spp. and
initiated a long-term study to quantify the ecological benefits of lakeshore restoration on lakes with shoreland significantly altered by development for housing and recreation in Vilas County, Wisconsin, USA (within the Northern Highland Ecological Landscape). This is an | o Gt ClTaaN R ( TR SR nae S st G, e reseie A rereeny o 28 eraat ofF s iehicusls Tremes
area of Wisconsin that is home fo the third-largest concentration of freshwater glacial lakes on the planet. Approximately 53 percent of the county is privately owned; the remainder is in county, state, and federal forests, or in tribal jurisdiction. Though the population is i P - Fep g=ep P pped.
<20,000, Vilas County has undergone relatively high residential development recently with 61 percent occurring within 100m of lakes. WDNR partnered with local conservation departments, contractors and nurseries, landscapers and designers, and others on rehabilitating

respectively.

lakeshore habitat by planting native trees, shrubs, and groundcover, and installing shore and foe erosion management systems within a 10m buffer (35°) of the ordinary high water mark (OHWM)]. The Wisconsin Lakeshore Restoration Project investigates whether these : . : : : :
endeavors led to enhanced wildlife habitat and upgraded water quality. Simply put: are the efforts of these shoreland property owners making a difference? Mo e, TS 15 [0 Cllaar [P of eeoeitien tiila shall e dieaes, eivaney, o eees GualiEee semee 4

' ' < development types. Of interest, however, was the finding that nearly all Peromyscus spp. trapped along Developed Lakes were the
The goal of the long-term inventory and monitoring project is to assess whether wildlife populations and native plant diversity increases on restored lakeshores and whether the restored habitat approximates that found on paired, Reference Lakes. Each paired Reference white-footed mouse (P. feucopus), a species previously distributed in central and southern Wisconsin. The northern deer mouse (~.
Lake was chosen to have similar morphometry, chemistry, and land cover to the Developed Lakes. Habitat and wildlife measures are made at Control and Restored Lakeshores on the Developed Lakes and compared to the Reference Lakes having similar aspect, slope, and | maniculatus) was previously common in the Northern Highlands but trapped only at a few sites, mostly on one Reference Lake
fetch. The following are highlights of preliminary findings from this work to date, which is now in year seven of the ten- year study. | (Escanaba Lake), which is several miles from any permanent human settlement.

In 2011 and 2012, staff from Marshfield Clinic Research Foundation collaborated with us to investigate how lakeshore development in

Found Lake site examples: befor' / af‘l‘er' shots Vilas County alters the risks for tick-borne infectious diseases (TBIDs) and whether these risks may be reduced by restoration of
T R T L S TR W - o B A, " 5% T ‘ native vegetation. Tick-borne diseases (Lyme disease) dramatically increased in Wisconsin over the last decade. Because small mammals

o’

are also the primary reservoirs for TBIDs, changes in their communities in response to development and restoration may have
important implications for the risks of TBIDs to humans and their pets in these areas. For instance, changes in small mammal
communities and specifically the dominance of communities by the white-footed mouse are associated with habitat fragmentation in
the eastern United States and are hypothesized to be important ecological drivers of human TBID risks (Ostfeld 2011). Our results
indicate the probability of a small mammal harboring at least one tick at the Developed, Control sites was significantly higher than that
found at the Reference Lake sites. Moreover, small mammals captured at the Restored sites had a significantly lower risk of harboring
ticks compared to the developed sites and overall were infested with lower abundances of ticks (Figures 10 and 11). These
observations suggest there may be higher risks of TBIDs at the Developed Lake sites and that lakeshore restoration may somehow
mitigate these risks. Efforts are underway to investigate these possibilities further.
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Figures 10 and 11. The mean number of ticks infesting Peromyscus spp. (white-footed and deer mice) and all other small
mammal species captured at the lakeshore treatment sites during 2011 and 2012. ‘ ‘
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Figure 1. Site 1 example > Pre-installation and planting. Figure 2. Site 1 example > Post-planting lakeshore area. Figure 3. Site 2 example > Pre-restoration blacktop of a Figure 4. Site 2 example > Post-planting lakeshore restoration and impervious £ 3 | £ -
mini-boat landing to be removed and revegetated on site. surface removal; straw matting in combination with native plant material. & , &
| | | | | a 2t
Carnivore distribution on high-developed vs. low-developed lakes 22 g, |
Earlier studies comparing low- and high-development lakes in Vilas County documented declines in the flora and fauna on the high-developed lakeshores (Elias and Meyer 2003; Lindsay et g 2 - m Peromyscus spp. only z ® Peromyscus spp. only
al. 2003; Woodford and Meyer 2003). However, very little was known about the effect of residential development on the mammalian carnivore community in this region, especially along i 5. = Other spedies E 2 - B Other spedies
lakeshores. We paired ten low-development lakes (< 10 houses/km, mean = 2.10 = SE 0.64) with ten high-development lakes (> 10 houses/km, mean = 23.45 + SE 2.69) and conducted _ So what is the study measuring? 2 2
winter track surveys between January - February 2008. Track surveys were conducted along the lakeshore 48 hours after snow fall. We recorded all fresh carnivore tracks encountered ’ = 21+ 3 1
10m on each side of the survey transect. In addition, we tallied encounters with white-tailed deer (Odocoileus virginianus). We calculated Shannon's index of species diversity for each » Biotic surveys including baseline inventories pre- and post- &0 . €0 -
lake. We documented 83 encounters of tracks of nine carnivore species across all lakes sampled. Five of the nine species were detected exclusively on low-development lakes (Figure 5). restoration; s Control Reference Restored s Control Reference Restored
Coyotes (Canis latrans) were the most encountered species (n = 34) across all lakes. Red foxes (Vulpes vulpes) and raccoons (Procyon lotor) had the highest encounters on high-development * Relative abundance and the diversity of native vegetation; Study sites Study sites
lakes (Figure 5). Shannon's index of species diversity was significantly higher (t = 3.547, df = 9, P = 0.006) on low-development (mean = 1.974 = 0.438 SE) than on high-development lakes - * Surveys for herptiles, breeding birds, small mammals, and -
(mean = 0.277 = 0.113 SE). Overall, there were twice as many carnivore species on low-development lakes (n = 8) than on high-development lakes (n = 4). For non-carnivore species, white- it furbearers both initially and then repeated annually over the ten-
tailed deer were abundant on all high-development lakes, but were detected on only 50 percent of low-development lakes. Our results suggest that high-development lakes are having a . year period of the study; .
negative effect on the carnivore community in this region. The absence of apex carnivores in an ecosystem can have a significant effect on the relative abundance of herbivores and small * Assorted techniques used for educating and partnering with Vegetation plots
carnivores. This trend can lead to further reductions in biodiversity because of overgrazed native vegetation and reduced nesting bird abundance (Haskell et al. 2013). lanlzieshore / shoreland property owners on habitat reestablishment; T e reliees, we cua e e @amared) fhe denmdines and dhvarey of trees, alies, e skl on Beerenms (eles (Tae, Wiie
?I dentifying behavioral change drivers and motivators for lakeshore Sgnd, Starrett, §’rar‘, and Escanaba Lakes) to that meas.urefﬂ at forty-nine vegetation plo‘r; on Developed Lakes (Moon, Lost, Crystal,
_ _ _ _ _ / shoreland property owner habits. Little ST..Germam, and Found Lakes-both lake sets are in Vilas County, WI, USA). }/ege‘rghon plots on Developed Lakes occu.rred
Figure 5. The mean and standard error of individual species detected by snow track surveys within pairs of ten lakes each pair containing a low- Bt Bt Bt Bt sys‘remmflcally (.°T“’t 2 R 50m) elietug) tolgetlio s sleiio) (o) FEstErisien Geiviiies, il eesU s mie e year prior to
restoration activities. Vegetation plots on Reference Lakes also occurred every 50m along a lakeshore selected to provide similar

physical characteristics (fetch, slope, and aspect) as the lakeshore to be restored at the paired Developed Lakes. Measurements were

and high-development lake, in Vilas County, Wisconsin, USA. Data was collected in January and February of 2008 (Haskell et al. 2013).
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b o S & A @ S Lessons learned in the art and science of intelligent tinkering on lakeshores
S IS S (§ § (,)Q @ * Landowners are essential to any restoration strategy:; without willing lakeshore property owners, opportunities for rehabilitating lakeshore habitat are minimal. Within the Northern Highlands, we found interest low among
Q‘b’ Q(O' § O N S{J Q S lake property owners. Finding local, on-lake champions of lakeshore rehabilitation work like lake association officers or master gardeners can make for effective peer-to-peer learning and project buy-in. Two lakes involved with
v \\tzy 0o g) @ this project had less success with securing landowners because no effective local lake champion could be found to make the case for recruiting suitable lakeshore property owners.
N § < AN * Natural resource educators, contractors, planners, and other consultants to these landowners need to be hands-on with their assistance. They must openly communicate with landowners to understand their vision for their
Q>Q’ ; lakeshore properties on access points, view corridors, plant selection, storage needs, landscaping preferences, and other facets of the project. For example, we need to meet landowners where their landscape values are,
: whether they champion a ‘messy look' closer to a wild lakeshore or a 'tidy’ aesthetic which that might accentuate drifts of plants, delineated edgings, and lower growing native vegetation.
Sp ecies Detected i i * Incorporating ecological design principles of water infiltration, retention, reuse and flow control into our strategies with landowners pays dividends. This includes low impact development (LID) approaches and practices that
| | Figure 7. Wildlife camera set up. are targeted to reduce runoff of water and pollutants like rain gardens and barrels, permeable pavements, green roofs, living walls, infiltration planters, drain systems, water bars, brush bundles, gutters, and cisterns.
* Finding erosion control solutions for landowners to challenges from ice heave and wave action are critical to success. This fact often brings willing landowners to the table for doing shoreland rehabilitation so we need to make
| sure we address these concerns effectively. Innovative advances in erosion control materials that meet state standards and codes can be found by partnering with land and water conservation departments, consultants, and
References others.
Elias, Joan E., and Michael W. Meyer. 2003. Comparisons of undeveloped and developed shorelands, northern Wisconsin, and recommendations for restoration. Wetlands 23(4): 800-816. * Shoreland zoning and other regulatory instruments alone are not enough to protect lakeshore habitat. Lakes with minimum frontage lake lots at 200 feet versus 100 feet (or less) withstand the stressors of human
Haskell,. Daniel E., Christopher R. Webster, Michael W. Meyer, and David J. Flaspohler. 2013. Relationship between carnivore distribution and landscape features in the Northern Highlands Ecological Landscape of Wisconsin. American Midland disturbance more pOSiTiV€|y.
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* Lakeshore rehabilitation projects are good for local economies and small business owners. Expenditures from these lake projects provide income fo area contractors, nurseries, landscapers, erosion control specialists, and

Ostfeld, R. S. 2011. Lyme disease: the ecology of a complex system. Oxford University Press, Inc, New York, NY. -
others employed in facets of the work.

U.S. Environmental Protection Agency (USEPA). 2007. National Lakes Assessment: a collaborative survey of the nation’s lakes. EPA 841-R-09-001. U.S. Environmental Protection Agency, Office of Water and Office of Research and Development, ‘ . . . . . . . . . .
Washington, D.C. 118 pp. < http://water.epa.gov/type/lakes/lakessurvey_index.cfm ». Select native plant species that are proven work horses, namely sedges, grasses, and rushes. These soil-holding plants are important to the goal of restoring ecological functions to lakeshore areas and they can persist
VT Soe e el T, B, e et N froq abund Bioloaical ¢ rion 110 277-284 throughout the transition zone from upland areas to near-shore locations with wet feet.

oodford, James E. and Michael W. Meyer. . Impact of lakeshore development on green frog abundance. Biological Conservation 110: : - Upland species can be a challenge to get established without proper maintenance. The soil condition, aspect, and slopes should be considered when generating a plant list.

* Maintenance is a vital part of the process (i.e., monitoring for ample watering regimes; invasive species control needs; browse protection systems like spray deterrents, temporary fencing, or motion-sensory sprinkler plans;

St s =1 roper dock storage; etc.).
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Lakes Partnership  Michigan University of Wisconsin— Marshfield Cliniq¢ and the Found Lake Assaciation; Vilas County Lakes and Rivers Association (VCLRA); Vilas County Board of Supervisors and Land and Water | - At present, voluntary restoration of lakeshore habitat will likely have only a modest influence on watershed health. Even mandatory mitigation requirements wrapped up in local shoreland rules may only marginally increase
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Foundation. For more information on this project, contact Patrick Goggin with UW-Extension Lakes via e-mail af < pgoggin@uwsp.edu > the barriers landowners confront in ultimately accepting the practice of lakeshore habitat restoration and devising marketing strategies that utilize this information may also pay dividends in the future. .
| undine assictance for this braiect came from: Pittman Roberteon Federal A to Wildiife Restoration Praiect W-160-P: the Vilas County Land - Few wildlife survey results illustrate clear relations to restoration activities 2-5 years post restoration. It could be that: 1) the scale of restoration is oo small to affect change; 2) it is too early to anticipate change given
¥ . / Wisconsin ! o i G S i, o g, T e Gt B oo (5 ) ety oty e regrmn i e the lack of development of habitat on the restored sites; 3) our survey techniques to date are not sensitive to real changes that may have occurred for birds, frogs, and small mammals; and/or 4) new surveys need to be
Department " Marshfield Clinic Research Foundation; and Wisconsin Department of Natural Resources Lake Protection Grant Program. implemen‘red o measure change that occurs at the scale of our lakeshore restorations.
- el 0 itional surveys need to be implemented to measure change that more likely occurs at the scale of our lakeshore restorations (e.g. pollinators; soil microbes/arthropods; soil chemistry; fine woo aterial; root growth a
o g —— Additional surveys need to be implemented to measure change that more likely occurs at the scale of our lakesh storations (e.g. pollinators; soil microbes/arthropods; soil chemistry; fin dy material; root growth and
- | DEPT.OF NATURAL RESOURCES ‘ : : : ‘ ‘ ‘ depTh; €TC.).




