Outline Cold Water Ecology
I. Ecology

A. The Science of the relationships between organisms and their environments
B. Biological hierarchy

1. Organisms/Individuals

a. Example: A single brook trout

2. Population

a. Example: All the brook trout within a specific area

3. Community

a. Example: All the differing populations within a shared physical environment

4. Ecosystem

 

a. all the biotic and abiotic factors in a particular area.
II. Hydrologic Cycle (Water Cycle)

A. Evaporation - The process by which water changes from a liquid to a gas

B. Transport - The movement of water through the atmosphere, specifically from  over the oceans to over land

C. Condensation- transported water vapor eventually  condenses, forming tiny droplets in clouds

D. Precipitation-  primary mechanism for transporting water from the atmosphere to the surface of the earth

E. Groundwater - underground water  that is trapped between rock or clay layers 

F. Run-off- Most of the water which returns to land and flows downhill
((http://www2.gi.alaska.edu/alison/downloads/HydrologicalCycle.pdf )) More in-depth look at the water cycle
III. Watersheds

A. Area of land draining to a single body of water

1. Different scales of watersheds

a. Can be looked at spatially 

b. Can be studied at different scales

1. Examples of watersheds

a. Lake

b. Wetland

c. Estuary

d. Ocean

e. Stream

B. Major Watersheds of Pennsylvania

1. Erie

2. Ohio

3. Genessee

4. Susquehanna

5. Potomac

6. Delaware Stream 
C. Ordering System

1. First order

2. Second order

3. Third order
IV. The Aquatic Environment 

A. What makes up a stream

1. Water

2. Fish

3. Macroinvertebrates

4. Rocks

B. Basic Water Chemistry

1. pH- Used to express the acidity or alkalinity of a solution

a. Scale of 0 to 14

b. Log rhythmic scale – For every one unit increase, it is ten-fold increase

c. Less than 7 represents acidity, 7 neutrality, and more than 7 basic

2. Alkalinity – The buffering (ability to neutralize an acid) capacity of a body of water

3. Dissolved Metals- Aluminum, Iron, Copper

4. Nutrients- Phosphorus, Sulfur, Nitrogen, Carbon

5. Temperature/Dissolved Oxygen

a. As temperature increases in a stream, the amount of dissolved oxygen decreases

b. Different species/types of fish within a stream require certain levels of dissolved oxygen to survive

C. What Influences the Chemistry of Water

1. Gasses 

a. CO2

2. Dissolved Ions

3. Trace Metals

4. Temperature

5. Geology (rocks)

6. Decomposition

7. Atmosphere

8. Soil

D. Classification of Streams

1. Warm Water Streams

2. Average summer temperature is greater than 75oF

2. Cool Water Streams

a. Average summer temperature does not exceed 76oF

3. Cold Water Streams

a. Average summer temperature is less than 70oF

4. Identifying benthic macroinvertebrates

a. Dichotomous key
V. Life in Streams

A. Biodiversity

1. Measures species richness, which is the number of a species in an ecosystem

2. Habitat Complexity – Higher biodiversity = higher stability of a community

a. Resistance  - ability to resist damage within the community

b. Resilience – ability to recover from damage within the community

B. Importance of Biodiversity

1. Ecosystem

2. Diverse streams = Healthy streams

3. Biodiversity metrics

C. Importance of Trout/Trout needs

1. Keystone species

a. When trout die off, aquatic insects which they feed off of overpopulate

2. Indicator species

3. Just like humans, trout are less tolerant to pollution than some species

D. A look at a healthy stream

1. Water conditions

a. pH- The measure of acidity or basicity of a solution.

b. Dissolved Oxygen- directly impacted by temperature of the water

c. Cold water streams can hold more dissolved oxygen which means that fish such as certain trout and salmon, which require more oxygen to survive, are only found in cold water streams. 

d. Acidity- solutions having a pH of less than 7

e. Basicity- solutions having a pH of more than 7

f. Alkalinity- The buffering (ability to neutralize an acid) capacity of a body of water
http://www.uri.edu/ce/wq/ww/Publications/pH&alkalinity.pdf  article resource

2. Habitat

a. Riffles- shallow with fast, turbulent water running over rocks

b.  Runs- Deep with fast water and little or no turbulence

c. Pools



a. Deep slow moving water



b. Area behind a rock or fallen trees



c. Rest and save energy



d. Hide from predators

C. Food


1. Smaller Fish


2. Macroinvertebrates



a. Mayflies



b. Stoneflies



c. Caddisflies



d. Trueflies 
D. Food web- depicts feeding connections in an ecological community

 

1.Autotrophs


2. Heterotrophs

      E. Limiting Factors



1. Needs of trout not being met



2. When one is fixed, another could arise 

