Biology 10th Grade – Ch’s 19 – 22 Biblical Ecology II

    Mr. Galloway  




Biblical Ecology II
Eden to the Wild Kingdom to the New Earth
(This outline follows the PowerPoint online.  View it for diagrams, pictures, etc.)


What is Ecology?  What is Biblical Ecology?
1. Ecology comes from the Greek words:
     “oikos” (= house where one live) and “logos” (= the study of). 

2. Ecology can be more technically defined as the study of the interactions between organisms and the nonliving components of their environment. 

3. Ecology involves collecting information about organisms and their environment, looking for patterns, and seeking to explain these patterns. 
4. Biblical Ecology takes into account not only an intelligent Designer / Creator of  an ordered creation, but also the reality of the rebellion of Adam  and God’s consequent withdrawal of a measure of His sustaining protection and provision, thus increasing disorder, violent competition, and survival of the cruelest.

- The Garden of Eden has become a “Wild” Kingdom

- The originally perfect creation has degenerated (devolved) into its current state.

- The Good News is that God promises to one day make a New Creation.


Garden of Eden

· Genesis 1-2

· Peaceful harmony

· Vegetarian “nephesh” animals and man

· NOT the “Wild Kingdom”

· Man responsible to manage GOD’S Garden

· Gen 1:1 In the beginning God created the heaven and the earth.  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/versions.pl?book=Gen&chapter=1&verse=2&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=1&verse=2&version=kjv"
 
· Gen 1:2 And the earth was without form, and void; and darkness [was] upon the face of the deep. And the Spirit of God moved upon the face of the waters.  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/versions.pl?book=Gen&chapter=1&verse=3&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=1&verse=3&version=kjv"
 
· Gen 1:3 And God said, Let there be light: and there was light.   

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=1&verse=4&version=kjv"
 
· Gen 1:4 And God saw the light, that [it was] good: and God divided the light from the darkness.  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/versions.pl?book=Gen&chapter=1&verse=5&version=kjv"
 
· Gen 1:5 And God called the light Day, and the darkness he called Night. And the evening and the morning were the first day.
· Gen 1:26 And God said, Let us make man in our image, after our likeness: and let them have dominion over the fish of the sea, and over the fowl of the air, and over the cattle, and over all the earth, and over every creeping thing that creepeth upon the earth.  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/c.pl?book=Gen&chapter=1&verse=27&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/popup.pl?book=Gen&chapter=1&verse=27&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/images.pl?book=Gen&chapter=1&verse=27&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/versions.pl?book=Gen&chapter=1&verse=27&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=1&verse=27&version=kjv"
 
Gen 1:27 So God created man in his [own] image, in the image of God created he him; male and female created he them. 
· Gen 1:28  And God blessed them, and God said unto them, Be fruitful, and multiply, and replenish the earth, and subdue it: and have dominion over the fish of the sea, and over the fowl of the air, and over every living thing that moveth upon the earth. 
· Gen 1:29And God said, Behold, I have given you every herb bearing seed, which [is] upon the face of all the earth, and every tree, in the which [is] the fruit of a tree yielding seed; to you it shall be for meat.  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/c.pl?book=Gen&chapter=1&verse=30&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/popup.pl?book=Gen&chapter=1&verse=30&version=kjv"
   

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=1&verse=30&version=kjv"
 
Gen 1:30And to every beast of the earth, and to every fowl of the air, and to every thing that creepeth upon the earth, wherein [there is] life, [I have given] every green herb for meat: and it was so. 
· Gen 1:31 And God saw every thing that he had made, and, behold, [it was] very good. And the evening and the morning were the sixth day. 

· Gen 2:7 And the LORD God formed man [of] the dust of the ground, and breathed into his nostrils the breath of life; and man became a living soul.  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/c.pl?book=Gen&chapter=2&verse=8&version=kjv"
 
· Gen 2:8 And the LORD God planted a garden eastward in Eden; and there he put the man whom he had formed. 
· Gen 2:9 And out of the ground made the LORD God to grow every tree that is pleasant to the sight, and good for food; the tree of life also in the midst of the garden, and the tree of knowledge of good and evil. 

· Gen 2:15 And the LORD God took the man, and put him into the garden of Eden to dress it and to keep it. 

· Gen 2:16 And the LORD God commanded the man, saying, Of every tree of the garden thou mayest freely eat:

· Gen 2:17 But of the tree of the knowledge of good and evil, thou shalt not eat of it: for in the day that thou eatest thereof thou shalt surely die. 
· Gen 3:17 And unto Adam he said, Because thou hast hearkened unto the voice of thy wife, and hast eaten of the tree, of which I commanded thee, saying, Thou shalt not eat of it: cursed [is] the ground for thy sake; in sorrow shalt thou eat [of] it all the days of thy life;  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/c.pl?book=Gen&chapter=3&verse=18&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/images.pl?book=Gen&chapter=3&verse=18&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/versions.pl?book=Gen&chapter=3&verse=18&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=3&verse=18&version=kjv"
 
Gen 3:18 Thorns also and thistles shall it bring forth to thee; and thou shalt eat the herb of the field;  

HYPERLINK "http://www.blueletterbible.org/cgi-bin/c.pl?book=Gen&chapter=3&verse=19&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/popup.pl?book=Gen&chapter=3&verse=19&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/images.pl?book=Gen&chapter=3&verse=19&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/versions.pl?book=Gen&chapter=3&verse=19&version=kjv"
 

HYPERLINK "http://www.blueletterbible.org/cgi-bin/d.pl?book=Gen&chapter=3&verse=19&version=kjv"
 
Gen 3:19 In the sweat of thy face shalt thou eat bread, till thou return unto the ground; for out of it wast thou taken: for dust thou [art], and unto dust shalt thou return. 



Hierarchical organization of ecological systems

· -Organism - a unique individual

· -Population - group of potentially interbreeding individuals (i.e., species)

· -Community - all populations within an ecosystem (i.e., multiple species)

· -Ecosystem - community + physical environment

= all the living and nonliving things in an area including the environment itself.
· -Biosphere - ecosystems of the Earth


Biodiversity on Earth

· There are about 2 million species identified and named. 


What would you guess the actual number to be?


The Real Cost of Ivory - the suffering of an elephant, like Jean (see PPT slide)

Risks to Biodiversity



- Mass extinctions seem to reappear periodically throughout earth’s history.  



- For example:  the death of the dinosaurs.



- Many people believe that the extinctions occurring today could be the beginning


of another mass extinction cycle.
What Causes Extinctions?

·  Historically, most mass extinctions were probably caused by global climate changes.
   (Many occurred during the catastrophic upheaval of the global flood of Noah’s time.)
·  Some people believe that humans are responsible for the current round of extinctions.
·  Dinosaurs (dragon legends from all over the world) were likely the result of dinosaurs brought on Noah’s Ark, multiplying after the flood, and eventually dying out due to the Ice Age and hunting by men (the macho “Knights” of old).
(* See www.icr.org and www.answersingenesis.org for 100’s of scholarly articles.)
·  Examples of more recent extinctions and currently endangered animals:

- The Dodo Bird (extinct)

-  The Passenger Pigeon (extinct)

-  The American Buffalo (Bison)


Four ecological sub-disciplines:
· Behavioral Ecology

· Population Ecology

· Community Ecology

· Ecosystem Ecology

Four ecological sub-disciplines explained:
· 1. Behavioral Ecology

· How does behavior contribute to survivorship, reproduction and population growth?
· 2. Population Ecology

· What controls the abundance of a species?

· How do populations grow?

· What are the controls on population growth rate?

· 3. Community Ecology 

·  Interactions among organisms with and across environments

·  Biodiversity on earth

·  Preservation of species-rich areas

·  Linkages between species richness and community and ecosystem function

· 4. Ecosystem Ecology

·  Passage of energy and nutrients through communities

·  Effects of energy and nutrients on communities

·  Human alterations of global nutrient cycles

Important Terms Related to Organisms Living in a System:
· Species – a group of organisms of the same type.  Organisms of the same species are usually defined by their ability to interbreed.

· Niche – the role of a particular species within its ecosystem.  This includes the organism’s relationships with other organisms as well its relationships with its environment.
· Habitat – The actual place an organism lives.
·  Biotic factors = living organisms in an ecosystem
·  Abiotic factors = nonliving components of an ecosystem.  (water, soil, sunlight, climate, etc.)

Four Types of Relationships Within an Ecosystem

· Competition -  relationship where 2 or more species attempt to use the same limited resource
 (such as food, water, space etc,)

Example of the Nutria:

- In 1938, between 12 and 20 nutria imported from Argentina were introduced into Avery 

Island, Louisiana by tabasco tycoon E.A. McIlhenny. 

- The nutria were intended to be used as a cheaper substitute for mink coats.

- Many  escaped from captivity or were released, and rapidly multiplied in the wild. 

- Nutria will eat any and all types of vegetation, harming many native marsh and swamp 
plant species and the animals that rely on them.

· Parasitism – relationship where one organism lives in or on another and causes gradual harm.
· Mutualism = cooperative partnership between two species.  Both benefit from the relationship.
· Commensalism –where one species is helped; other is neither helped nor harmed.


Energy Flow in Ecosystems (After Adam’s Rebellion)

I.  Producers – receive energy directly from the sun and use the absorbed energy to photosynthesize glucose and/or fructose.

·  These organisms are “autotrophs”

·  Examples - Plants, algae, some bacteria, some protists.
II.  Consumers – Heterotrophs that get their energy by eating, (consuming), other organisms.

Three Types of Consumers

· Herbivores – eat only producers.

· Carnivores – eat only other animals.

· Omnivores – eat plants and animals.
III.  Decomposers – get energy by breaking down dead organisms.

·  Bacteria and fungi are examples.

·  responsible for rotting

Decomposers make it possible for nutrients to be returned to the soil.  “dust to dust”



Diagrams Used in Ecology:

·  Food Chain diagram – shows only a direct line feeding relationship.  

(However most species get energy from more than one source.)

·  Food Web diagram – shows all the feeding relationships in an ecosystem.
·  Food Pyramid Diagram – shows the amount of energy available in trophic levels

- The trophic pyramid of an ecosystem, either biomass or energy based, can tell you a lot

   about that ecosystem. 

-  At the bottom of the energy pyramid, the most energy is available, and the most 

   organisms exist.

- As energy is transferred, less and less of it is available.  Therefore there are more 

  primary consumers than secondary consumers.  The top level predators are fewest in 

  number.



Cycles of Abiotic Substances Vital to Life
Water Cycle / Carbon Cycle / Nitrogen Cycle
Water (Hydraulic) Cycle

· Powered by the SUN

· Surface water evaporates then falls back to earth as precipitation.

· Groundwater eventually makes its way back to seas below ground or on the surface.

· Water is crucial to life. 

· To a large degree, availability of water determines the diversity of organisms in an ecosystem. 

· Cells contain 70 percent to 90 percent water, and water provides the aqueous environment in which most of life’s reactions occur. 

Water Cycle Pattern

· EVAPORATION from lakes, rivers, oceans.

· TRANSPIRATION from plants and trees. 

· CONDENSATION – Cloud Formation 

· PRECIPITATION – Rain, Snow, Sleet, Hail. 

· RUN OFF, or RETURNED back into cycle. 
· Scripture describes the water cycle: 
The Carbon Cycle –

· Carbon dioxide from the atmosphere is absorbed by producers during photosynthesis.

· Carbon enters animals as they eat the producers.

· The carbon is returned to the atmosphere in the breath of the animals and in the gasses released by decomposers.

The Nitrogen Cycle –

·  Nitrogen makes up 78% of Earth’s atmosphere.  However, plants and animals are unable to use the nitrogen in its atmospheric form, (N2).
·  Nitrogen-fixing bacteria absorb nitrogen from the air and release it as waste in the form of ammonia.
- Producers absorb the ammonia and incorporate the nitrogen into their cells.
- Consumers eat the plants and the nitrogen containing molecules, (proteins, amino acids, etc.), are incorporated into their cells.
- As the consumers are decomposed, nitrogen is returned to the atmosphere by bacteria and fungi.


Biomes

Aquatic Biomes

Marine Biomes – (salt-water)

* Most life is in shallow depths where it can be reached by light.

* Little is known about the deepest parts of oceans. 

* Coral Reefs (Salt-Water)


- Coral reefs grow in warm tropical waters.


- They provide hiding places and habitat for countless small organisms.


- Larger predators are attracted by the abundance of food

Estuaries – Mixture of salt & fresh water species provides a rich diversity of sea life.

* An estuary is where a river meets the sea.
* Second only to coral reefs in richness.

Freshwater Biomes

* Lakes, rivers, & streams

* The type of life in a freshwater biome varies depending on water:

    (temperature, water motion, amount of light, etc.)
Three Examples of the SEVEN LAND Biomes

1. Deserts

· Arid biomes with often sparse life.

· Organisms must be adapted for water conservation.

2. Tundra

· Cold and barren biome found near the polar regions.

· Temperatures are seldom above freezing for any length of time.

· Permafrost is found beneath the soil.

3. Grasslands

· Receive more annual rainfall than a desert, but less than forests.

· Characterized by large herds of grazing animals.

· Examples:

· The American “Great Plains”

· The African savanna

· The South American pampas



Succession

How Ecosystems Change Over Time
Primary Succession

· Occurs where NO ecosystem existed before. 

- newly formed islands 

- land covered by a volcanic eruption
- or scraped clear by a glacier

· Pioneer species are the first organisms to colonize any newly available area.
- must be able to survive on bare rock
- as weathering occurs the rock is broken down
- usually bacteria and lichens
- over time the dead pioneers add organic content to the new soil making it fertile. 
- this will then allow other species to survive.

- Eventually secondary succession begins . . . .
Secondary Succession

· Occurs in areas where an ecosystem has previously existed.

· Following primary succession

· An abandoned field or farm land

· A burned or cleared forest

· Pioneers in secondary succession are usually grasses and weeds

· Later, larger plants and shrubs shade out the grasses

· All along seedlings of trees are growing.  

· The first trees to emerge are usually fast-growing pines.

· As the pines grow the pioneer grasses and shrubs are shaded and die out.

· Over time the pines are eventually shaded and replaced by slower-growing   
    broad-leafed trees.  These are usually hardwoods.
· The final group of trees and organisms form the “climax community”

* See the PowerPoint online for diagrams, pictures, etc. that may help you to better understand the interdependent and interconnected relationships described by the terms in this unit.

* Be able to read graphs and charts similar to the ones shown and discussed in class.

* Also, be able to work mathematical calculations similar to any we have gone over in the PowerPoint class discussion.
* What was the worst ecological disaster to hit earth, SO FAR?

* In the future, during the seven year tribulation, Jesus said (Matthew 24) that a series of ecological disasters will happen that will be the worst ever?  HOW BAD DID JESUS SAY THIS TIME W


[image: image1.emf]Changes in Lizard Population Over Time
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Questions about the Graph above:

47. During what year was the lizard population the highest?



48. Between what two years did the lizard population decrease?


49. What was the size of the lizard population in year four of the study?


50. What was the size of the lizard population when the study started?
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