Quantifying the Ecological Benefits of
Lakeshore Restoration in Wisconsin
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Wisconsin lakes by county

+%?  Vilas & Oneida Counties have
the most lakes Shown are the

number of l1akes
located in each
county.
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Shoreland building increase, 19651993
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Shoreland plants trends From: Elias, JE and Meyer, MW (2003)

Wetlands 23: 80@16.
What has Happened to Shoreland Plants?

Mean % Shoreline (25E

b) SHORELINE Undeveloped Developed

I Developed
B Undavelope

20 30 40
% PLANT COVER

Source: Wiscorsin Dept. of Nturd Resources

The Wisconsir Lakes Partnership ‘il

Treeg®*
Shrubs*##

¢) AQUATIC

38.8 (6.77)
66.7 (6.98)

295 (6.15)
28.0 (6.62)

Mean % Cover (2SE)

Undeveloped

Developed

Floating**

Shrub

Narrow-leaved emergent
Broad-leaved emergent
Submergent

Isoetid

50 60

&4 Unvegetated**#

15.7 (5.50)
1.8 (2.34)
12 (1.17)
0.9 (0.71)

14.0 (5.85)
1.7 (1.16)

65.0 (7.48)

5.8 (2.54)
0.4 (0.50)
14 (1.14)
1.6 (1.21)
3.9 (2.21)
0.8 (0.81)
85.5 (3.73)

Elias & Meyer, SHORELINE VEGETATION RESTORATION 305

Table 1. Mean percent cover of vegetation and percent conifer-
ous component and 2 standard errors (25E) 1n structural layers in
the upland (a), mean percent and 2 standard errors (2SE) of shore-
lme covered by overhanging trees and shrubs (b), and mean per-
cent cover and 2 standard errors (2SE) of aquatic vegetation types
(c) at undeveloped (reference) and developed sites, Vilas and
Oneida Counties, Wisconsin, 1997. “**° and “*¥*° indicate sig-
nificance at p << 0.01 and p < 0.001, respectively, Mann-Whitney
U tests.

Mean % Cover (2SE)

(N = 84) (N = 97)

Table 2. Percent of undeveloped and developed sites showing
relatrve amount of coarse woody debris 1n upland, shoreline, and
shallow water transects, Vilas and Oneida Counties, Wisconsin,
1997. “##** indicates p < 0.001 for the chi-square test of inde-
pendence.

% Transects With Coarse Woody Debris

None Sparse Abundant

a) UPLAND

Undeveloped

Developed

Canopy*#*
Subcanopy*##*
Understory**#
Ground

55.4 (5.30)
22.0 (3.93)
34.5 (5.41)
66.4 (6.28)

Mean % Coniferous Component

40.1 (4.94)
12.1 (2.60)
17.4 (4.13)
63.0 (5.96)

Upland***
Undeveloped 12 241 747
Developed 60.0 295 10.5
Shoreline**#*
Undeveloped 12 : 66.7
Developed : 14.6
Shallow water®**
Undeveloped . 65.8
Developed 177




J.E Woodford, M.W. Meyer | Biological Conservation 110 (2003 ) 277-284

Table 2

281

A comparison of lake attributes (physical characteristics), house and cottage density, green frog abundance, habitat fragmentation, and amphibian

species richness among 12 developed and 12 undeveloped lakes in northern Wisconsin

Developed lakes Undeveloped lakes Paired r-test P-value
(n=12) (n=12) (1=)
Lake area (ha) 46.7 (range=11.2-160.0) 46.5 (range=6.4-1448) 0.09 NS
PH 6.8 (range=15.3-7.8) 6.8 (range=5.7-1.5) 0.21 NS
Alkalinity (ppm) I'15 (range=1.0-48.0) 131 (range=1.0-57.0) 0.08 NS
Total shoreline perimeter sampled (km) 433 449 0.51 NS
House or cottage density (per 100 m of shoreline) 1.3 (0.48) 0.179(0.24) 8.560 < 0.001
Green frog population (per 100 m of shoreline) 1.02 (1.66) 2.3 (206) 277 0.02
Suitable habitat (%) 0.66 (0.23) 0.82 (0.20) 2.83 <0.02
Green frog population (per 100 m of habitat) 149 (1.03) 2.60 (1.92) 2.24
Habitat fragmentation D (InD) 2342(1.97) 22.24 (2.66) 247 <0.05
Amphibian species richness 5.08 (1.44) 5.08 (1.16) 0.01 NS

NS = not significant.

What has Happened to Green Frogs?
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Fig. 3. “Best fit" models from linear regression for decreasing (a)
green frog habitat (y=—0.14x+0.845; P<=0.05) and (b) adult abun-
dance (y=-—1.08x+2.838; P<=0.05) at developed and undeveloped
lakes as shoreline house and cottage density increased.



Shoreland bird trends

What has Happened to Songbirds?

B Common Birds Grackle

Warblers M Uncommon Birds Catbird
Thrushes Chickadee

Vireog. Bluejay
Oven Bird Goldfinch

% Frequency

Undeveloped Lakes Developed Lakes

Several species showed significant associations with
developed or undeveloped lakes. The American crow
Corvus brachyrhynchos, American goldfinch Carduelis
tristis, American robin Turdus migratorius, eastern
phoebe Savornis phoebe, great crested flycatcher
Myiarchus crinitis, Baltimore oriole Icterus galbula and
red-winged blackbird Agelaius phoeniceus were all asso-
ciated with developed lakes (P <0.05; G-test). The
black-and-white warbler Muiotilta varia, black-throated
blue warbler Dendroica caerulescens, common loon
Gavia immer, golden-crowned kinglet Regulus satrapa.
hermit thrush Catharus guttatus, ruffed grouse Bonasa
umbellus and the warbling virco Vireo gilvus were asso-
ciated with undeveloped lakes (P < 0.05; G-test). Several

From: Lindsay, AR et al. (2002)
Biological Conservation 107=-11.

b) diet guilds
90 =
&0 =
70
6l =
Lake types

50 5 . Developed
[ Undeveloped

-
[=
1

percent of birds at lakes

*
IT *
. I—I ._] B =
Insects Omunivore Seeds Fish Fruits All
others

) nesting guilds

40 =
*

35— Lake types

W Developed
D Undeveloped

percent of birds at lakes

b

() ——- :
Deciduous Ground — Shrub  Conifer Al
others

Fig. 2. Compositions of each of the three resource guild classes [(a)
foraging guilds, (b) diet guilds, (c) nesting guilds] observed on devel-
oped and undeveloped lakes. Values given are the percentages of each
guild within the resource guild class across all developed or undeve-
loped lakes. Light bars are values for undeveloped lakes, dark bars are
for developed lakes.




Carnivore Diversity and Abundance

Greater on Undeveloped Lakes
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Our results suggest that a higher diversity of carnivores (P = 0.006) were present-develepment lake:
Coyotes (Canis latrans) were detected most frequently (n = 34) especially-odeVelopment lakes.
Fishers (Martes pennanti), wolves (Canis lupus), bobcats (Lynx rufus), and northern river otters

(Lontra canadensis) were exclusively detected ordevelopment lakes by snow track surveys.
Raccoons (Procyon lotor) and red fox (Vulpus vulpus) detection was greater on-teyedopment lakes
than lowdevelopment lakes.




White-tailed deer much more abundant on developed la
Supplemental feeding by property owners, no hunting

Because feed
sites attract deer
Into tight
densities, natural
nearby browse is
often depleted.




What Is Shoreland Restoration?

Shoreland Restoration is a lake management
practice that uses native trees, shrubs, and
groundcover, along with natural and
biodegradable materials (biologs, dditak
bags, sediment logs, soll lifts, woody material)
to reduce lakeshore erosion and improve aqué
and wildlife habitat quality



Five Lake Pairs

Developed Lakes

A Found (20078)

A Lost (201011)

A Moon (200910)

A Little St. Germain
(201112)

A Crystal (2011)

Reference Lakes

A Escanaba
A White Sand
A Jag

A Star

A Starrett



Measures of Success

Shoreland Restoration will be considered a
successful management practice if it:

Reduces surface water and nutrientodin
Reduces lake bank erosion

ncreases native plant abundance and diversity
mproves wildlife habitat quality

ncreases wildlife abundance and diversity
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