AP Biology

Population Ecology – Part 2
(Associated Learning Objectives: 1.2, 2.2, 2.22, 2.24, 4.11, 4.12, 4.13, 4.14, 4.15, 4.19,4.20, 4.21, 4.27)
Important concepts from previous units:
1) Traits within cells or organisms are directly associated with inherited DNA (genes).

2) DNA is inherited from the parents by fertilization occurring between a sperm and egg. (sexual reproduction)

3) Positive feedback loops enhance a process that is already in action.

I. Life Histories

A. A life history can tell a lot about a species’ fitness.
B. Traits needed for survival in a particular environment can be determined.
C. Two types of life histories can typically be seen:
1. Semelparity (Big Bang) – Reproduce one time with huge numbers of offspring.
Organism usually dies after reproducing, so it went out with a Big Bang. Tremendous amounts of time, energy, and resources invested in making numerous offspring.
This type of history usually indicates a harsh environment and low survival rates.
Examples: Salmon or Century Plant 
2. Iteroparity - Repeated Reproduction year after year. (Applies to most organisms usually.) This history indicates a favorable environment and good survival rates. Modest time, energy, resource investment are required.
3. Environmental Conditions and survival rates?

a. Environment is directly related to time, energy involved, resources available. 

b. Compromises (When, how often, how many)(Natural selection?)
Natural selection is very obvious with Semelparity…strongest survive.
Natural selection with Iteroparity is directly related to competition.
II. Population Growth Models

A. Exponential Growth Models (Ideal Growth)

1. Involves r-selection species. (r- think rapid growth)(A.K. A. Density – independent)
There population size is related to resources not number of organisms.
2. Produces a J curve graph.
3. Environment has unlimited resources. (Good for ideal growth)
4. Occurs mainly in a new environments and pioneer species such as bacteria, lichens, and mosses. (They are the first organisms to colonize the new environment.)
5. This is in areas that are just formed like Hawaii was millions of year ago. (Hawaii started as barren rock, until the pioneers arrived and began to make soil. The soil enabled plants to grow. The seeds of the plants arrived in the bird dropping of birds that stopped while migrating to feed on the mosses and lichens. Larger plant roots sped up soil formation to allow for larger plants.)
6. ∆N/∆t = B – D (Means change in population is equal to births – deaths in that time.)
                  = (bN) – (dN)   (birth rate – death rate) (This is equal to rN.)
                  = rN    ; r= b – d   (if r is positive = growth greater; if r is negative = death greater)
7. ZPG (Zero Population Growth) (r= 0)
8. Intrinsic growth = rmax (Population is growing as fast as possible/doubling. This is seen as the curve begins to make a straight up curve.)

                                   B. Logistic Growth Model (Realistic growth)



      1. Involves K-selection species usually. (K refers to a population that is hovering 

                                                    around the carrying capacity “which is represented by “K”) (Density – dependent)




These species numbers are about number because there are limited resources because
                                                      the species is near the carrying capacity for that environment.



      2. Produces an S curve graph. (snakes around the carrying capacity line)




     3. Environment has limited resources; that is why organisms stay around the K.




a. More organisms than K means damage will be done to the environment.




b. More damage done to environment can cause K to drop even farther.
This can be an example of a positive feedback loop.
                                                     c. Wars, disease, and famine breakout in a population to bring numbers down below K.





(Extinction is possible? ( depends on damage to environment and K.)




    4. dN/dt = rmax N (K-N/K) (As a population “N” approaches K   K-N approaches zero.)
 Meaning when K- N is equal to 0 you are at the carrying capacity for that environment.
When K- N becomes 0, the whole equation becomes 0.

Before this time, a population is experiencing exponential growth so you have r maxed. 




    5. Lag time (This accounts for the overshoot.) – It takes time to begin to see the effects.
(So the line goes above K and this is when death, war, disease, and famine accelerate.)




    6. Allee effect –This situation occurs when you have a small number of organisms. 

 This low number causes inbreeding to occur and then this results in no variation
for a gene pool and this leads to increased genetic diseases that can be lethal
to accumulate in the already small population and then the population enters

what is referred to as the “Extinction Vortex”.  It is extremely difficult to break 

out of the vortex. (Like a black whole of extinction.)
