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Many shallow lakes are In Iousy shape'
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L turbid state have been restored successfully to the clear
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Talking Points:

Q 1. What are the implications oshallow
depth?

Q 2: What are some majofactors that
iInfluenceshallowlake conditions?

Q 3: Why s it so hard to manage shallow
lakes?



Q 1: What are the implications of
GaKlIftf26ySaack

1. Light levelsare often much higher at the sediments

2.\Wave energyeaches sediments when windy

3. Water column is frequently mixegopolymixis is the rule

4. Fish often play important rolesn establishing ecological
conditions




wFishhave stronger influences in shallow lakes®

compared to deepetakeswhy?
(Reviewed byleppeseret al. 1997)

a) Fish abundance is much higher in shallow lahes ©-
(deep lakes 10100 kg/ha, shallow lakes 350000 kg/h3.

Why?Shallow lakes:
a) are more productive
b) fish can utilize the entire lake bottom




b) Fish predation on invertebrates Is monatense
In shallow lakes.

Why?
- higher fish densities
- invertebrates have no deep water refuge




c) Shallow lake fish communities have a lower
proportion of predatory fish likepike or bass.

Why?
-LINBRI 02 NE T A & KOR2ik@specilly guRig S €
long Midwestern winters

SO?

- favors high densities ofarp, bullheadsand other bottom-
feeding fish




d) Fish are more likely to eat ancesuspendake
sedimentsin shallow lakes.

This means

- decreasedwater clarity andpumpingnutrients into the
gl GSNJ O2f dzZYy X8 KSNBE GKSNB Aa L




Alternative |

Prairie-Park

Kvle D. Zimmer,"*




Q. 2: What are some major influences on shallow
lake conditions?
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Comparing Effects of and Watershed-Scale
Influences on Communities of Aquatic Invertebrates in
Shallow Lakes

Mark A. Hanson'*, Brian R. Henmg Kyle D, Zimmer®, John Fleberg S5eanR. ‘U’aughn Robert G. anht
Jerry A. Younk?

Journal of Herpetdlogy, Vol. 47, No. 3, 489-497, 2013
Copynght 2013 Society for the Study of Amphibians and Reptiles

n Amphibian Presence and Abundance in Prairie
anid Parkland Landscapes of Minnesota, USA

Brian R. Herwic, " 2 Luke W. Scrroeper, >4 K\LE D. ZlM\ﬂ-:R MARk A Hanson,” Davip F STAPLFS
Rosert G. WRIGHT,” AND JERRY A. Younk'




(Again) Watersheds vs. #lake features: whichthasmore
Influence onamonglake patterns in

| akelevel variables:

Surface Area

Depth

Nutrients in water column
Phytoplankton biomass

Submergednacrophyteextent
Fish communities
Carpg P/A
Bullheads; P/A
Planktivore{PL) mass
Benthivoreg BE); mass

aguaticinvertebrates?

Watershedlevel variables:

ECS levels3 Provinces, 5 Sections
NLCDO; land-use categories (USA1545)
Up-stream watershed area (UWA)

G LY Tt dzS e OWA:LdBesiiraceaiea

% disturbed uplands in watershed
%agr (row crops) in uplands

Response:

-Zooplankton species |
-Macroinvertebrate species
-Abundance, taxon richness, aggregate variables
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Multi -scale shallow lake analysis
Used 2step approach to predicting aquatic invertebrate
community pattern; we modeled

1. Invertebrate responses to: Hake (dynamic) variables

2. Predicted lake effects (from #1) relationship to: watershed
scale (static) variables

. .' ‘f“-_

‘ (htfp;://onlinecmag.com)
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Watershed- scaleeffects¢c how much?

response
~amph
- avg.daph
- avg.l.clad
avg.s.clad
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lake.area

Covariate

AGR = Agriculture; GRA = Grassland; URB = Impervious surfacé&eaiutntial
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Relative importance of phosphorus, fish biomass, and watershed land use @mem
as drivers of phytoplankton abundance in shallow lakes

Matt W. Gorman®, Kyle D. Zimmer ** Brian R. Herwig ®, Mark A. Hanson ¢, Robert G. Wright ¢,
Sean R. Vaughn®, Jerry A. Younk"
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Fig. 1. Location of the parkland and prairie study regions in Minnesota, USA. Dashed lines A I C C

show approximate boundaries of the three major biomes in Minnesota, S éS{lJmfISI“b ¢ t é 71.1
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Wetlands (2013) 33:17-28
DOI 10.1007/513157-012-0349-x
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Effects of Agricultural Encroachment and Drought

on Wetlands and Shallow Lakes in the Boreal Transition
Zone of Canada

S. E. Bayley » A. S. Wong - J. E. Thompson
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oChh concentration was best explained by regional
and temporalfactors and there waso significant
relationship betweenagriculture andChh
concentration® € (Bayley et al. 2013)




