Wetland habitats

Limnology
Lecture 13



What is a lake?

Pond ?
Reservoir ?
Wetland ?



Wetland —

area inundated or saturated by water for sufficient

time to determine soil and types of plant and animal
communities



Legal definition

Depends on state

Federal requires 3 things:

1) Hydric soils

2) Wetland obligate and facultative plants dominate

3) Hydrology
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Lake, pond, wetland, bog, marsh. or swamp?



Prevalent ponds in CT — why?

Northford study site

@ breeding pond

o
d

high A. opacum density
high Dytiscus density

N

A.m. mean
movement distance

114 m

Northford, CT

77w qow esw 86W




Of major conservation importance

Original wetlands: 670,000 acres
Remaining wetlands: 172,500 acres

Percent lost: -74%
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Mosquito control

Bacillus theringiensis
Bacterial insecticide for
Dipterans

More natural
encourage natural predators
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Temporary ponds

3




Temporary ponds

Average Monthly Precipitation

Hartford, Connecticut

Why autumn filling If

precipitation is
constant ? ‘ | |




Depth (cm)

Drying times for study ponds
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1000s of years 25,000,000 years



Biological patterns

Stratification

/

Predator transition

/

Permanence transition

few years 1000s years

Permanence

What causes the permanence transition ?



Permanence/predator transitions

Winter oxygen stress

Non-fish
: Invertebrate top
Fast lifestyle predators

!

Large, moderately
active prey
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Very active, rapidly
developing prey
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Temporary habitats Permanent, fishless habitats

Permanence
transition

Gradient from small ephemeral ponds to large permanent lakes
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Wellborn et al. 1996



Model of permanence/predator transitions

a) Random Model b) Life History Model c) Biotic Interaction Model

Permanence
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Fic. 1. Alternative models of community structure across a habitat duration gradient, for a hypothetical
community of 10 taxa with differing life histories. This figure illustrates the expected patterns of distribution
of these taxa in 3 ponds along a habitat duration gradient when 3 different forces operate to structure com-
munities. The shaded area indicates the onset of drying. Each bar is a taxon, with its length representing the
duration of the aquatic phase of the life cycle, from eclosion or activation to diapause, reproduction, or emer-
gence. A solid bar indicates that a taxon is present in a pond; an open bar indicates absence. Arrows indicate
biotic interactions. See text for details of the model predictions.

Schneider & Frost 1996



Permanence transition

b) Life History Model
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Predator diversity increases with permanence
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Biological patterns

Stratification

/

Predator transition

/

Permanence transition

few years 1000s years

Permanence

What causes the permanence transition ?



Permanence/predator transitions

Winter oxygen stress

Non-fish
_ Invertebrate top
Fast lifestyle predators

!

Large, moderately
active prey

Very active, rapidly
developing prey
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Temporary habitats Permanent, fishless habitats | Habitats with fish

Permanence Predator
transition transition

Gradient from small ephemeral ponds to large permanent lakes
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Wellborn et al. 1996



Permanence effects on biota

Zygoptera:Coenagrionidae
Enallagma antennatum
. caruncilatum
. civile
. ebrium
. exsulans
. geminatum
. hageni
. signatum
. vespersum
Argia violacea
Chromagrion conditum
Tschnura posita
I verticalis
Nehallenia irene
E. aspersum
E. boreale
E. cyathigerum

Hemiptera: Notonectidae
Notonecta lunata
. petrankevitchi
. whleri
. undulata
. irrorata
. insulata

Fishless With Fish

Habitat Type

Wellborn et al. 1996




Ampbhibian diversity increases with permanence
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Tradeoff
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Other correlated effects
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