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akesho abitat
What/where is it?

Why does it matter?
Who does it support?

Lakeshore biodiversity review

Characteristics and benefits of
intact lakeshores

ed from unsound
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It's all about HABITAT!

* Interface between land and water --area
adjacent to lakes/streams.

* Links together the world of water with the
terrestrial uplands.

* Essential habitat plants and animals—
corridor between uplands and lowlands as
well as between habitats along the shore.

 Important for water quality protection and
other functions.




Importance/functions of the land-water
interface—the water’s edge habitat zones

5.0 lakes and their land-water connection

~

* Help clarity by holding sediment in
place.

* Take up nutrients that would be used
by algae.

* Shelter for wildlife.
» Wildlife food and nesting areas.
* Can help reduce erosion and runoff.

» Spawning beds in sedges /emergent
plants for fish.

90% of all lake life is born, raised and fed
= in the area where land and water meet.

%«

The Wisconsin Lakes Partnership




Lakeshore zone
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TERRESTRIAL
PLANTS

5.0 lakes and their land-water connection

Shallow zone / littoral zone

* The land and water ecotone
facilitates movement of food
into and out of lakes.

« Shoreland and littoral zone
habitats act as the “skin” of a
lake, nurturing biodiversity of
all kinds.

* The littoral zone is the near
shore area where sunlight
penetrates all the way to the
sediment and allows aquatic
plants (macrophytes) to grow.
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5.0 lakes and their land-water connection

~ LAKE LITTORAL ZONE

Functions

Intercepts Nutrients
Refuge from Predators
Nursery for Fish

Oligotrophic ' Northera L ake,
- : - .

| \
Eutrophic Southern Lake




5.0 lakes and their land-water connection

~ AQUATIC PLANTS

m Habitat
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Let’s walk down
what’s along the water'sea;
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5.1 characteristics and benefits of intact lakeshores




Sty i = ryozoans

Sketch by Dr. Timothy S. Wood
lophophore

pharynx
intestine

stomach
funiculus

developing
floatoblast

testes

5.1 characteristics and benefits of intact lakeshores

Photo by UMass



Photo by Fritz et al -

Jellyfish-(Craspedacusta-sowerbyi)s
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5.1 characteristics and benefits of intact lakeshores

Freshwater opossum-shrimp (Mysis-relicta)
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Photo by Central Michigan University
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Treefrogs - live in forests around lakes/ponds
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Frogs, treefrogs and toads~
\\/

5.1 characteristics and benefits of intact lakeshores
True frogs - live in forests around lakes/ponds 5 .' s

Green Frog (Lithobates clamitans)
“CLUNG-CLUNG-CLUNG”/BANJO TWANG (mid-May)

Pickerel Frog (Lithobates palustris)
LOW-PITCHED, SNORE-LIKE CROAK (April)

American Bullfrog (Lithobates catesbeianus)
DEEP “BUR-RUM’/FOG HORN -GUIN(mid-May)

| Photo © A.B. Sheldon
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Redback Salamander (Plethodon cinereus)

Four-toed sal ders (Hemidactyli tati
AT T N Bl T L L ) Tiger Salamander (Ambystoma tigrinum)

cteristics and benefits of intact lakeshores
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Common mussels and clams

Fatmucket (L ilis siliquoid.
Floater (Pyganodon grandis) R lawoided)

5.1 characteristics and benefits of intact lakeshores



5.1 characteristics and benefits of intact lakeshores
| Dragonflies— k8
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Lake emerald (Somatochlora cingulata)

2005 tomk (ayrray.



http://bugguide.net/user/view/1368
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Powdered dancer (Argia moesta)

5.1 characteristics and benefits of intact lakeshores



Turtles
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White admiral (Limenitis arthemis)
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Brown-fruited rush
(Juncus pelocarpus)
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Pipewort (Eriocaulon aquaticum)
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Least waterwort (Elatine minima)

5.1 characteristics and

of intact lakeshores ATV -

Ribbon-leaved pondweed (Potamogeton epihydrus)



5.1 characteristics and
benefits of
intact lakeshores
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Large-leaved pondweed (Potamogeton amplifolius)
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illwort (Isoet: b
Quillwort (Isoetes sp.) Water lobelia (Lobelia dortmanna)

White-stemmed pondweed (Potamogeton praelongus)



Aquatic plants=hard water
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Slender pondweed (Potamogeton pusillus)

(C) Paul Skawinski, 2009

Waterweed (Elodea canadensis)

K- P4HeS Northern water-nymph (Najas flexilis)

5.1 characteristics and
{ benefits
of intact lakeshores
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American eel grass (Vallisneria americana)
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P s Aguatic plants-very hard

5.1 characteristics and Water
benefits of
intact lakeshores
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Comb pondweed (Stuckenia pectinata)

Flat-stemmed pondweed (Potemogeton zosteriformis)
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Fries’ pondweed (Potamogeton friesii
White water crowfoot (Ranunculus aquatilis) P ( g friesit)

Illinois pondweed (Apalone spinifera)



Amelanchier ar

5.1 characteristics and benefits of intact lakeshores
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Aronia melanocarpa - black chokeberry
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Giant water bug (Lethocerus americanus)

Copyright (c) jusimeLisa, 2006
hit

Unauthorized Use Prohibited

Water scorpion (Ranatra fusca)

e

Water boatman (Sigara sp.)

Water strider (Aquarius remigis)

5.1 characteristics and
benefits of
intact lakeshores

Backswimmer (Notonecta sp.)



Giant water scavenger beetle (Hydrophilus triangularis)

e

Predaceous diving beetle (Dytiscus sp.)
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5.1 characteristics
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Osprey (Pandion haliaetus)

Common loon (Gavia immer)

5.1 characteristics and benefits
of intact lakeshores
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Pumpkinseed sunfish (Lepomis gibbosus)
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Common shine

5.1 characteristics and
benefits of intact
lakeshores



http://fish.photoshelter.com/gallery-image/Minnows-Shiners-Chubs-and-Darters/G0000v3PcLPVmUOI/I0000m8ZcKLYyqOc
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Beaver (Castor canadensis)

~Small mamrﬁs

North American adensi
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White-tailed deer (Odocoileus virginianus)
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5.2 challenges created from unsound development



5.2 challenges created from unsound development

Development pressures
have changed our lakes

- Undeveloped
Affects include: ndevelope Developed
wildlife diversity decline;

water quality degradation;

less vegetation—especially less shrub and
ground layers & woody habitat along shore;

more lake users on the water;

‘death by a thousand cuts’ w/ population
growth and housing density rise

more impervious surfaces on the average lot

The Wisconsin Lakes Partnership %’

erosion control challenges



Housing Development Since 1965

Shoreland Building Increase
250 — % increase in number of dwellings (average = 216%)

10-49 50-99 100-199 200-499 500-999 1000+

Lake Size (Acres)

5.2 challenges created from Source WDNR
unsound development




Undeveloped — Apr.-Oct. phosphorus/sediment runoff model

IMPACT

ON LAKE
(April - Oct.)

* 1,000 ft2 runoff
to lake

¢ 0.03 Ibs. phos.
to lake

 maple-beech forest

* 6% slope to lake

e sandy loam soil

e 5 |bs. sediment
to lake

5.2 challenges created from
unsound development

200°FT

100 FT

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership "i§/
Resources



| | 5.2 challenges created from
unsound development
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1940s development — Apr.-Oct. phosphorus/sediment runoff

5.2 challenges
created from

~_ \-i:;} g | £)p——| unsound

development

* maple-beech forest

IMPACT
* 6% slope to lake 3?“:'.%':5
a o °® 3
* grass corridor 20'-wide 1;? ?;’.(2 ol
* cottage 700 ft> ) 2;? ?at)es' phos.
perimeter * 20 Ibs. sediment
E to lake
e gravel drive 800 ft? o
O o
N P
e 35'-wide buffer strip < Gravel drive
100 FT
Source: Wisconsin Dept. of Natural b‘

The Wisconsin Lakes Partnership "$ ¥
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1990s development — Apr.-Oct. phosphorus/sediment runoff

-

e maintained lawn,

IMPACT

soil graded ON LAKE
(April - Oct.)
* 6% slope to lake « 5,000 ft3 runoff
to lake
 home 3,350 ft2 « 0.20 Ibs. phos.
to lake

perimeter
* 90 Ibs. sediment
to lake

e paved drive 770 ft2

200 FT
Paved drive

5.2 challenges created from
unsound development

100 FT

Source: Wisconsin Dept. of Natural The Wisconsin Lakes Partnership 'ii/

Resources




LOSS OF WATER CLARITY

5.2 challenges created from unsound development
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NUISANCE ALGAE BLOOMS

5.2 challenges created from unsound development



FISHERIES DEGRADATION

5.2 challenges created from unsound development




5.2 challenges created from unsound development




Various research over the last decade has helped Lzatpe ks

What has Happened to Shoreland Plants?

illuminate-the affects of development

I Developed
B undeveloped

What has Happened to Songbirds?

= Common Birds Grackle

Warblers ™ Uncommon Birds Catbird
Thrushes Chickadee

Vireos Bluejay
Oven Bird Goldfinch

Undeveloped Developed

0 10 20 30 40 50 60
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Source: Wilsconsin Dept. of Naturdl Riescumes: The Wisconsin Lakes Partnership %1

Undeveloped Lakes Developed Lakes

(Elias et al. 2003)

(Lindsay et al. 2003)

v
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Shoreland green frog trends

ned

What has Happened to Green Frogs?

ZONING RULES
(52 HOMES/MILE) (&

Fewer green frogs per mile

30 40 50

More homes per mile

Source: Witsoorein Dep. of Meturd Resumes The Wisconsin Lakes Partnership %
Dwellings/km shoreline
Hatzenbeler et al.(2004)

(Woodford et al. 2002)

5.2 challenges created from AR o P,
e ¥ i The Wisconsin Lakes Partnership
unsound development B
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Lakeshore
research
papers
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= apps [[J Suggested Sites [ Imported From IE Accept friend request  [1{ grosbeaksgalore
implications” - By: Thomas W. Bernthal and Julia R. Barrett -
Lakeshore research papers

Runoff / sedimentation / hard surfaces
GWQO61 Impenvious surfaces: how they impact fish, wildlife and waterfow! property values

"Patterns of houses and habitat loss from 1837 to 1339 in northern Wisconsin, USA" - By: Charlotte Gonzalez-Abraham
et al.

"Hydrology, nutrient concentrations, and nutrient yields in nearshore areas of four lakes in northern Wisconsin, 1999
2001 - By: David Graczyk et al.

wildlife

"Reiationship between carnivore distribution and landscape features in the Northern Highlands ecological landscape of|
Wisconsia” - By: Dan Haskell et al.

"Wisconsin fakeshore restoration project” - By: Dan Haskell et al.

"Is littoral habitat affected by residential development and iand use in watersheds of Wisconsin lskes” - By: Martin
Jennings et al.

"The construction, aesthetics, and effects of lakeshore development: 3 literature review” - By: Sandy Engel and Jerry
Pederson, Ir.

Fish / woody habitat
"Shoreside sentinels: Shrinking populations of tiny two- to three-inch fish warn how shoreland development™ - Wisconsin
Matural Resources Magazine - February 2005

“Less work, more beauty, better protection” - Wisconsin Natural Resources magazine, April 2000

"Largemouth bass nest site selection in small, north temperate lakes varying in littoral coarse woody habitat abundances™
- By: Jerome Weis and Greg Sass

"Impacts of lakeshore residential development on coarse woody debris in north temperate iakes” - By: David Christensen
et al.

"Lakeshore woody habitat in review" - By: Max Wolter

"Natural and anthropogenic variation in coarse wood among and within lzkes” - By: Anna Marburg et al.

"Fish community and food web responses to 2 whole-lake removal of coarse woody habitat” - By: Greg Sass et al.
"Coarse woody habitat, lakeshore residential development, and largemouth bass nesting behavior” - By: Zach Larson et al.
"Drought-driven lake leve! decline: effects on coarse woody habitat and fishes” - By: Jereme Gaeta et al.

"The influence of littoral zone coarse woody habitat on home range size, spatial distribution, and feeding ecology of|
largemouth bass (Micropterus salmoides]” - By: Tyler Ahrenstorff et al.

"Cumulative effects of incremental shoreline habitat modification on fish assemblages in north temperate lakes” -
By: Martin Jennings et al.

"Changes in the spatial distribution of fishes in lakes along a residential development gradient” - By: Mark Scheuerell and

Daniel Schindler
"Patterns of fish growth slong & residential development gradientin north temperate (skes” - By: David Schindler et al.
"Degradation of littoral habitats by residential development: woody debris in lakes of the Pacific nerthwest and Midwest,

United States” - By: Tessa Francis and David Schindler

Aguatic insects
"G3648 Aquatic insects of Wisconsin™ - By: William E. Hilsenhoff

"The rapid effects of 3 whole-lake reduction of coarse woody debris on fish and benthic macroinvertebrates” - By: Matthew
Helmus and Greg Sass

Aquatic planis / native vegetation
"Consequences of human lakeshore development on emergent and floating leaf vegetation sbundance” - By: Paul
Radomski and Timothy Goeman

"Water plants: 3 case for preserving Wisconsin's aguatic plants” - By: Wisconsin Lakes Partnership

"Comparisons of undeveloped and developed shorelands, northern Wiscensin, and recommendations for restoration” - By:

Joan Elias and Mike Meyer i

12:30 PM
08/26/2014

5.2 challenges created from unsound development




5.2 challenges created from unsound development The Wisconsin Lakes Partnership %g

—Lake shore erosion

* Slumped banks

* Root wads exposed
» Rilling

* Receding shoreline

o

i ||;

Pictures provided by: Bill Bartodziej et al 2007 and Rob Bursik



5.2 challenges created from unsound ‘Hf-xfhj,f,om

L AN
g ! - ~ PPV K o

N
gl

i 1
¢ bt
"-v"."






e ;é.:i;‘ _;_{'EE..’LEW
> s
i




5.2 challenges created from unsound development

Woody Habitat in Littoral Zone

1500

4 ZONING RULES
3} 14 (52 homes per mile)

n

1000

- _,b_ A2 - s 2 - l" o - & Dl
300 e i~ -,--;_‘!} ‘_ SR _.-0. 3
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Fewer Tree-falls per mile

-
‘:-_\,_.-,,..‘,., —~— S i o ‘: e
B i T . S
S ST :
-‘-'-"';-fg . i = S e
PENRA = e e o -y e
. s,
< e Y -
. = - - - ‘-‘.’1 ,."v-'-
|

Source Christensen et. al. 1996

(16 N Litkes) More homes per mile



5.2 challenges created from unsound development

Fish grow ~3X faster in lakes
with lots of woody habitat

Undeveloped

Undeveloped

Low Development

Low Development

High Development ®
High Development

Woody Habitat (no./kmy——>

From Schindler et al. 2000
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National Lakes Assessment-(NLA)

First-ever baseline study of the
condition of the nation’s lakes.

The latest in a series of surveys of
the nation’s aquatic resources.

Unbiased estimates of the
condition of natural and man-made
freshwater lakes, ponds, and
reservoirs greater than 10 acres
and at least one meter deep.

A total of 1,028 lakes were
sampled for the NLA during
summer 2007, representing the
condition of about 50,000 lakes
nationwide.

Relative Risk to
Nt Biological Condition

Lakeshore Habitat L |’:

Physical Habitat Complexity -

Shallow Water Habitat
Total Nitrogen

Total Phosphorus
Lakeshore Disturbance
Turbidity

Dissolved Oxygen

0 20 40 60 80 100

Percentage of Lakes Rated Relative Risk
Poor for Each Stressor

5.2 challenges created from unsound development

The Wisconsin Lakes Partnership




52 challenges created from unsound development |8
Neatniks” to Ecologically Sound Landscapes

[scapes are often
1S messy.




5.3 the economics of water

UW-Extension Lakes — The Economics of

Water web pages

< http://www.uwsp.edu/cnr-ap/UWEXLakes/Pages/people/value/default.aspx >

Healthy Lakes & Higher
Property Values

Facts and resources to help real estate professionals
protect our nation’s lakes and lake shorelines

eal estate professionals are

important partners in main-
taining and restoring the quality of
our nation’s lakes. “Lakeshore prop-
erty is in demand because of the
amenities or benefits it] provide(s]
its owners, such as water based
recreation possibilities, an aesthetic
setting for a home, tranquility away
from urban and commercial life, and
perhaps the privilege or esteem of
owning an increasingly scarce and
valuable resource”" Since the value
of lakeshore property is tied to the
quality of the adjacent lake, real
estate professionals have a vested
interest in helping homebuyers and
communities restore and protect
their lakes.

In April 2010, the U.S. Environ-

ntal Protection Agency pub-
lished the National Lakes Assess-
ment (NLA), the first-ever baseline
study of the condition of the
nation’s lakes. The NLA finds that
44% of U.S. lakes are in fair or poor
condition, and that, of the problems
assessed, poor lakeshore habitat has
the greatest impact on lake health.

Lakeshore habitat refers to the
trees, shrubs, and tall grasses that
grow along the shore of a lake and
overhang the water. Poor lake-
shore habitat occurs when native
trees and shrubs are removed from
around the lake and replaced by
manicured lawns, armored bulk~
heads, paved areas, buildings, and
docks. Healthy native vegetation
strengthens and preserves the lake
shoreline, provides shelter, habitat,
and food sources for lake fish and
wildlife, and helps protect the lake
from the impacts of pollution, such
as runoff from paved surfaces or
erosion from construction sites.

Clean lakes with healthy natural
shorelines are good for everyone.
They provide aesthetic value, recre-
ational opportunities, higher prop-
erty values, jobs, and a higher tax
base.” Maine and Minnesota con-
ducted two studies linking the high
quality of lakes with higher property
values, The 2005 Maine study found
that good water quality on lakes
can Increase recreational revenues
by millions and individual property
values by billions over time.

Resources for
Real Estate
Professionals

EPA Clean Lakes
www.epa.gov/owow/lakes

Choosing the Right
Waterfront Property

Wisconsin DNR & UW Extension

Protecting Your Waterfront
Investment- 10 Simple
Shoreland Stewardship
Practices

Wisconsin DNR & UW Extension

nttp://cle ex. edu/pub

pdf/shore.vaterfront.pdf

Lakeshore Property Values &
Water Quality: Evidence from
Property Sales in the Missis-
sippi Headwaters Region
Mississippi Hoadwaters Board and
Bemidji State University

The Economics of Lakes-
Dollars and Sense

Maine Bureau of Land &Water
Quality

United States
Environmental Protection

http://www.uwsp.edu/cnr-
ap/UWEXLakes/Pages/programs/training/Habitat

RestorationResources/daylpl.aspx



http://www.uwsp.edu/cnr-ap/UWEXLakes/Pages/programs/training/HabitatRestorationResources/day1p1.aspx
http://www.uwsp.edu/cnr-ap/UWEXLakes/Pages/programs/training/HabitatRestorationResources/day1p1.aspx
http://www.uwsp.edu/cnr-ap/UWEXLakes/Pages/programs/training/HabitatRestorationResources/day1p1.aspx
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