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Shallow Lakes Are Special! 



ά{ǇŜŎƛŀƭέΚ bƻǘ ŜǾŜǊȅōƻŘȅ ǘƘƛƴƪǎ ǎƻΧ



ω {Ƙŀƭƭƻǿ ƭŀƪŜǎ ƘŀǾŜ ŎƘŀƴƎŜŘ ǇǊƻŦƻǳƴŘƭȅΗ



Many shallow lakes are in lousy shape!

άLƴ ǇǊŀŎǘƛŎŜΣ ǾŜǊȅ ŦŜǿ ƭŀƪŜǎ ǘƘŀǘ ƘŀǾŜ ŎƻƭƭŀǇǎŜŘ ǘƻ ǘƘŜ 
turbid state have been restored successfully to the clear-
ǿŀǘŜǊ ǎǘŀǘŜ όhǎƎƻƻŘ нлллΤ bw/ мффнύέ  όŎƛǘŜŘ ōȅ /ŀǊǇŜƴǘŜǊ 
et al. 2001, p. 772)



Q 1: What are the implications of shallow 
depth? 

Q 2: What are some major factors that 
influence shallow lake conditions? 

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

Talking Points:



Q 1: What are the implications of 
άǎƘŀƭƭƻǿƴŜǎǎέΚ 

1. Light levelsare often much higher at the sediments

2. Wave energy reaches sediments when windy

4. Fish often play important rolesin establishing ecological
conditions

3. Water column is frequently mixed ςάpolymixisέ is the rule



ω Fish have stronger influences in shallow lakes 
compared to deeper lakes-why?

a) Fish abundance is much higher in shallow lakes
(deep lakes 10-100 kg/ha, shallow lakes 350-1000 kg/ha).

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

(Reviewed by Jeppesenet al. 1997)



b) Fish predation on invertebrates is more intense
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 like pike or bass.      

Why?
-ǇǊŜŘŀǘƻǊȅ ŦƛǎƘ ŘƻƴΩǘ ƘŀƴŘƭŜ ƭƻǿ DO levels ςespecially during 
long Midwestern winters

so?
- favors high densities of carp, bullheads, and other bottom-
feeding fish



d)  Fish are more likely to eat and resuspendlake 
sediments in shallow lakes.  

- decreased water clarity and pumping nutrients into the 
ǿŀǘŜǊ ŎƻƭǳƳƴΧǿƘŜǊŜ ǘƘŜǊŜ ƛǎ ǇƭŜƴǘȅ ƻŦ ƭƛƎƘǘ ŦƻǊ ŀƭƎŀŜ

This means-



άaŀƴŀƎŜŘέ

Not 
άaŀƴŀƎŜŘέ



Q. 2: What are some major influences on shallow 
lake conditions? 



(Again) Watersheds vs. in-lake features: which has more 
influence on among-lake patterns in 

aquatic invertebrates?

Lake-level variables:
Surface Area
Depth
Nutrients in water column
Phytoplankton biomass
Submerged macrophyteextent 
Fish communities 

Carp ςP/A
Bullheads ςP/A
Planktivores(PL) - mass
Benthivores(BE) ςmass

Watershed-level variables:
ECS  levels ς3 Provinces, 5 Sections
NLCD ςland-use categories (US11-US45)
Up-stream watershed area (UWA)
άLƴŦƭǳŜƴŎŜ Ǌŀǘƛƻǎέ ςUWA:Lakesurface area
% disturbed uplands in watershed
% agr. (row crops) in uplands 

Response:
-Zooplankton species 
-Macroinvertebrate species 
-Abundance, taxon richness, aggregate variables

(science.jrank.org)
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Multi -scale shallow lake analysis
Used 2-step approach to predicting aquatic invertebrate 
community pattern; we modeled -

1. Invertebrate responses to: in-lake (dynamic) variables
2. Predicted lake effects (from #1) relationship to: watershed-
scale (static) variables

(http://onlinecmag.com)

In-lake factors
(http://greenfiltering.com)

Watershed-scale
variables
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Watershed - scale effects ςhow much?

AGR = Agriculture; GRA = Grassland; URB = Impervious surfaces and Residential

(Wikipedia.org)

Not very much!



Best Models to Predict Chla?
AICc

.ŜǎǘΥ άSumfishҌ ¢tέ 71.1

.ŜǘǘŜǊΥ άSumfishҌ¢t Ҍ ¸ŜŀǊέ71.7
DƻƻŘΥ άSumfishҌ ¢tέ Ҍ {ϝ¢έ71.9



άChla concentration was best explained by regional 
and temporal factors and there was no significant 
relationship between agriculture and Chla
concentrationΦέ (Bayley et al. 2013)


