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Ecology and Ecosystems

Ecology is the study of the interactions

between organisms and the biotic and

abiotic environment surrounding them.

Ecosystems are any natural systems of

which organisms are a part.

Aquatic ecosystems include lakes and

reservoirs, streams and rivers, and all

wetlands, including swamps and marshes

in freshwater and estuarine habitats.



An excellent reference--

“A Guide to Freshwater Ecology”

Written by Christine M. Kolbe of TCEQ

and Mark Luedke of TPWD

Published by the Texas Commission on

Environmental Quality as GI-034

revised 8/05

http://www.tceq.state.tx.us/publications



The Hydrologic Cycle

Over 71% of the earth’s surface is

covered by water:

Oceans contain 97%.

Polar ice caps and glaciers contain 2%.

Freshwater in lakes, streams, and ground

water make up less than 1%.



The Hydrologic Cycle

Distribution of water is not static:
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Clouds
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Consumed by organisms
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Rivers and Streams

Rivers and streams can be divided along

three dimensions:

Length: Pools, runs, riffles, rapids

Width : Wetted / active channels

Vertical: Water surface, column

Riparian zone is a transition area

between the aquatic and upland

terrestrial environments.



Rivers and Streams

Chemical Conditions

Salinity

Reflects history of leaching in the basin.

Oxygen

Inversely correlated with temperature.

Usually not limiting in river systems.

Human Influence

Long, intense history of human use.

Transportation, Irrigation, Waste Disposal.





Lakes - Structure

Structure

Littoral zone: Shallows

Limnetic zone: Open lake

Epilimnion: Warm surface layers.

Metalimnion: Temperature changes with depth.

Hypolimnion: Cold dark waters.



Lakes - Physical Conditions
Light

Lake color depends on light absorption and

biological activity.

Temperature

Lakes become thermally stratified as they warm.

Water Movement

Wind-driven mixing of the water column is

ecologically important.







Lakes - Chemical Conditions

Oxygen

Oligotrophic: Low biological production,

although often well oxygenated.

Eutrophic: High biological production, but

may be depleted of oxygen.



eutrophic





Oxygen availability affects the chemical form of nitrogen



Phosphate

as a limiting

nutrient









The Microbial Loop

…adds

complexity,

and also adds

efficiency to

ecosystems



What do

fish eat?

~ .



Food

Web

Dodson, Stanley I.

2005.

Introduction to

Limnology.

McGraw-Hill

Higher Education.

Boston



Insect larvae

Benthic insect

larvae that

scrape and

shred particulate

organic detritus

consume fallen

tree leaves from

a source outside

the stream





Phosphorus Cycle in Lakes

Cultural Eutrophication

Increase on algal productivity

Decrease in water quality

Anthropogenic sources of phosphorus

Environmental Protection Agency and the

Clean Water Act of 1972





“Load”

Loading refers to the annual a total

amount of a chemical added to a lake or

passing a point in a stream

TMDL = total maximum daily load refers

to the daily maximum amount of a

pollutant (material) that a stream can

assimilate an still maintain compliance

with the state stream standard



Monitoring Water Quality

Physical Parameters

Chemical Parameters

Biological Parameters

Macroinvertebrates

Fishes










