AP Biology

Ecology Basics
(Associated Learning objectives: 2.1, 2.2, 2.3, 4.11,4.13, 4.14, 4.15, 4.16,)
Important concepts from previous units:
1) Regulation means control.
2) Transpiration is water loss through the stomata associated with plant leaves.

3) Water, because of its 4 possible Hydrogen bonds, can absorb huge amounts of sunlight energy.
I. Ecology – Is the study of the interactions occurring between organisms and their environment.

A. Ecology also studies location and abundance of species, either individually or collectively


B. Abiotic –environmental factors that are without life (temperature, light, water, nutrients, soil, and wind)


C. Biotic – environmental factors that possess life (bacteria, protists, fungi, plants, animals, competition, and 


     symbiosis)


D. Another aspect of ecology is Evolutionary time (very long periods) vs. Ecological time (short periods of time)

II. Biogeography – the distribution of species and distribution patterns seen within an area as well as the species richness (number of different species within that area)

A. Normal species (Also referred to as indigenous or native species)


B. Transplant species (species from another area living in a foreign environment)



1. Accidental transplant species – Zebra Mussels and Fire Ants



2. Human purposeful transplant species – African “killer” honeybees and Kudzu



3. Transplant experiments should first be done but they cost lots of money and time to perform



a. Tens Rule -1 in 10 transplants will be successful and live; 1 of 10 successful becomes a pest.




i. Harmful to the environment or other species (They will have no natural enemies… so
     




they take over and destroy that environment.)

C. Abiotic(non-living) Factors



1. Temperature



2. Water availability (Osmoregulation and transpiration rates are important environmental factors.)



3. Sunlight amount (Photosynthesis rates or photoperiods indicates the amount of energy for a system)



4. Wind (It can affect heat and water loss for an environment.)



5. Rocks and soil types (pH and composition of the soil mainly affects plants directly; animals indirectly)

III. Climate – the average weather conditions for an environment. Usually measured on a yearly or monthly basis.

A. Weather –the daily conditions (Look outside and you’ll get the weather report.)

IV. Biomes –Refers to large ecosystems in general with similar climate conditions.
A. These are affected by climate patterns (sun, wind, and rain patterns as seen by Hadley cells.)

1. The Hadley model basically shows that at the equator we have mostly water on a global perspective.

Due to the intense heat the water evaporates and rises. It then begins to move toward the poles.

As it moves higher in the air and toward the poles, the water vapor cools and condenses into rain.

The rain mainly falls out of the air before reaching the Tropics, that is why we mainly find the 

a. Rainforests between the Tropics. Since all the moisture is gone from the air by the time the wind reaches the Tropics, we see deserts along the Tropic lines. Here again any water is evaporated because of the high heat and mixed with water vapor from the oceans to rise into the atmosphere. As it rises and continues to move toward the poles, it condenses and rains or snows below the polar circles. So we see lots of vegetation in this area. Because all the moisture is gone by the time the wind reaches the poles, the poles are also considered desert based on the lack of precipitation received.
b. Tropics (23.5⁰ latitude= tilt of Earth)(North –Tropic of Cancer; South- Tropic of Capricorn) 
c. Equator - 0⁰ ; Poles 90⁰; Arctic or Antarctic circle – 66.6⁰


      2.    Local effects because of geography



a. Oceans – These act as heat banks. (coastal/island areas generally warmer than interior areas)

- This is related to the Specific Heat of water. (Water’s ability to resist temp. changes)                  It absorbs the sunlight’s energy (so we don’t fry) during the day and releases the energy at night to keep the dark side of the planet warm.



b. Mountains –These create the rain shadow effect.  This creates deserts on the backside.





- As the winds come off the water, they are heavy with moisture. When those 






   winds run into mountains, the air is forced upward resulting in the moisture 






   getting cooler and condensing resulting in lots of rain on the front side of the 






   mountain. With no moisture left as the winds reach the backside or “shadow 






   side” of the mountain, you get deserts typically.





   (Look at California and Nevada.)
           -  Winds increase with altitude.  So plants tend to be smaller and animals furrier.




           - Temperatures on average drop 6⁰ C for each 1000 meters up in altitude.
c. Ponds and lakes –stratification of temperature creates layers of differing temperature within

                                     the body of water and this leads to thermoclines and turnover of nutrients
                                     and O2. This is ultimately due to seasonal changes in temperature. Warmer 
                                     water rises and colder water sinks. Ice on the surfaces helps prevent this in 

                                     winter so that the whole body of water does not freeze and thereby kill all

                                     life forms in the body of water.

VII. Microclimates – These are small ecosystems /environments. (For example, under a log/ shady side of a house.)

