Unit 8 objectives: Checked and edited by your instructor: Use this to study for finals.

Unit 8 - Chapter 50 Objectives: 

1) What is Ecology?

Ecology is the scientific study of the interactions between organisms and their environments. 

2) What factors affect the distribution (where they are found) and abundance (how many) of organisms in nature?

Distribution and abundance are not homogenous. They are determined by abiotic factors (non-living chemical and physical factors such as temperature, light, water, and nutrients) and biotic factors (the living components). 

3) Describe the factors affect that affect the distribution and abundance of the following organisms – what allowed these organisms to move into areas that are not native to them? Discuss species dispersal, habitat selection, behavior, abiotic, and biotic factors and their influence on distribution and abundance for each organism listed:

a) Killer African Bees: This species disperses in swarms, especially when looking for a new place to live. This breed typically swarms every six weeks when the group leaves the old “parent” nest to make their own. Their habitat selection is not very picky; these bees tend to pick a smaller location but could take up home in just about anything. These bees also become very defensive of their hive and that’s when they attack people– when they feel threatened. The abiotic factors that allowed these bees to migrate to North America from Brazil are the ‘easy to find’ places where bees can live in (for example between the boards of the house) while the biotic factors are the lack of predators in the new areas they moved to.

b) Locusts: This insect disperses in groups called swarms or a plague. When locusts group together they end up rubbing against each other when there is overcrowding which causes a particular behavior – swarming – they leave the area in large groups seeking out new habitats - they eat everything in its path, often causing devastations to the affected countries.

c) West Nile Virus: This virus is spread by mosquitoes to birds and humans.  Birds can carry this virus from one place to another. Mosquitoes tend to live in warmer climates and near still standing water where they lay their eggs.. Abiotic factors include the warm temperature while the biotic factors are the mates. 

4) What is a non-native/introduced species? What is the Tens Rule and discuss its significance?

Non-native or introduced species are a species that is new to the area. Tens Rule is only one out of ten introduced species survive. The relationship between these two are that there can be a lot of new species in an area new to them, but one 1/10 of them will live and thrive there. 

5) What is the difference between Ecological time and Evolutionary time?

Ecological time is expressed in shorter amounts of time such as minutes, months, and years, while evolutionary time is expressed in long amounts of time like decades and centuries, etc. 

6) What are the different levels of organization in Ecology?

The different levels of organization are organism, population, community, and ecosystem (biomes), and biosphere.  Population and community do not include abiotic factors while.  An ecosystem is all the abiotic factors and the entire community of species that exist in a certain area. A biome is a major ecosystem of the world.
7) What are the two major types of Biomes?

The two major biome types are the Terrestrial and Aquatic. 

8) What are the types of Aquatic Biomes?

The Marine biome (3% salt and they cover 75% of the world) and the Freshwater biome <1% salt) make up the  aquatic biomes. 

9) How are ALL Aquatic Biomes stratified based on light availability?  Name the 3 zones found in ALL aquatic biomes

All aquatic biomes are based on light availability in the sense that the light determines what grows and lives in that area. The three zones are photic (light), aphotic (no light), and benthic zones. 

10)  What organisms live in the photic zone and what is their importance?

Algae and cyanobacteria (phytoplankton) and the zooplankton that live on the phytoplankton live in the photic zone and are important because phytoplankton produce oxygen. 

11) Define ooze, benthos, and detritus.  What organisms live in the benthos?

Ooze is the sediment from the top zones that fall down to the bottom of the water; benthos are the organism communities – has a lot of bacteria that live in the benthos and decompose dead matter; detritus is the dead matter, which is food from the benthos. 

12) What is a thermocline?  Why is it important?

Thermocline is the area of rapid change in temperature between the photic and aphotic zones. It is important because it prevents oxygen from sinking down to the lower zones and the nutrients from the decomposers to rise up to the surface. Turnover occurs in spring and fall so there is no thermocline during this time because all the water is mixed together as one. 

13)  What organisms live in the littoral and limnetic zones of a freshwater biome?

The littoral zone is where the rooted aquatic plants live and the limnetic zone is where the floating phytoplankton live. 

14)  What organisms live in the intertidal, neretic, and oceanic zones of a marine biome?

The intertidal zone consists of the waves and tides as well as crabs barnacles and algae. In the oceanic zone the floating phytoplankton and nekton (free swimming fish, turtles, mammals, etc) live. Coral reefs are in the neretic zone. 

15)  What organism does the neretic zone of a marine biome contain?  What is bleaching?

The nerectic zone is where the coral reefs (which are living animals) live; they are also called cnidarians. Also, Dinoflagellate Algae live in the reefs. Bleaching is when temperature rises in the water (from global warming) and the reefs expel the algae living within them and the reefs lose their color and die. 

16)  What is the abyssal zone and what is its importance?

The abyssal zone is at the very bottom of the ocean and is hypothesized to be where the origin of life was. It also has hydrothermal vents as well as chemoautotrophic prokaryotes. 

17)  What is the ‘red tide’ organism?  What causes this toxic algal bloom? What are the consequences of red tide?

The ‘red tide’ organism is an algal (dinoflagellate) bloom that starts out as cysts. When they multiply quickly  from increased nutrients/fertilizers or temperature, they then die and sink to the bottom of the ocean where the bacteria quickly grows and multiples and reduces oxygen available to all other living things. The basic cause of the algal blooms is eutrophication (the addition of fertilizers). The consequences of ‘red tide’ is that it attacks the animals nervous system and makes digestive changes which is so strong kills most marine life and in the cases of humans they are badly damaged and could also possibly die from touching/eating it. 

18)  What is a Eutrophic Lake?  Contrast this with an Oligotrophic lake.

Eutrophic lakes are wide and not very deep, has a lot of photosynthetic organisms, is nutrient rich and oxygen poor deep waters. Oligotrophic lakes are narrow and deep, have few photosynthetic organisms, and are nutrient (less dead stuff) poor and oxygen rich (because they have less bacteria to eat up the ‘less’ dead stuff) deep waters. These two lakes are exact opposites. 

19)  What is cultural eutrophication?  Why is this important to study?

Eutrophic lakes occur naturally from time but  cultural euthrophication is when we as humans make this change in the lake from added fertilizers and run off wastes. It’s important to study because it’s our doing and we should fix the problem. 

20)  What are wetlands?  What is their importance?

Wetlands are areas covered in water that filter toxins and has low oxygen and high nutrient content. Humans have destroyed about 90% of these habitats. Their importance is like a liver in a human’s body: it works as a filter and gets all the bad pollutants and toxins out of the water. 

21)  What is an estuary?  What kinds of organisms live here?

An estuary is a transition area between a river and sea that is very productive. Organisms such as currents-worms, oysters, crabs, and fish live here and have to adapt to the variations in salinity (saltiness). 

22)  What are the major terrestrial biomes?

The main terrestrial biomes are: the tropical rain forest, savanna, desert, chaparral, temperate grasslands, temperate deciduous forests, coniferous forests, and the tundra. 

23)  How are terrestrial biomes stratified (layers)?

The terrestrial biomes are classified by the amount of rainfall and the temperature. 

24)  What is an ecotone?

An ecotone is a transition area between two adjacent ecological communities (ecosystems). It may appear on the ground as a gradual blending of the two communities across a broad area, or it may manifest itself as a sharp boundary line.

25) Discuss the major abiotic and biotic features and location of the following biomes:

a) Grasslands:

 
Abiotic - Dry winters, wet summers; 

Biotic- Grasses, rodents. 

b) Chaparral: 

Abiotic- Hot summers and Wet winters (California); FIRES (needed by grass seeds to germinate)

Biotic- Shrubs, small trees.

c) Desert: 

Abiotic- Hot, dry, and extremes in temperature between day and night; 

Biotic- Plants like cacti store water (succulents), reduced leaf area.

d) Deciduous forests: 

Abiotic- Cold winters, trees shed leaves; 

Biotic- Many different types of trees and bushes – deciduous because they shed their leaves.

e) Coniferous forests: 

Abiotic- Cold winters and warm summers; 

Biotic- Cone bearing trees like pine, spruce-evergreen
.

f) Tundra: 

Abiotic- Permafrost- permanent ice on ground, high winds; 

Biotic- Lichen, moss, small shrubs, few trees as well as caribou, reindeer.

Chapter 51 Objectives

1. What is ‘behavior’?


Behavior is what an animal does and how it does it.

2. What do the terms ‘proximate’ and ‘ultimate’ mean? What are some types of proximate causes for animal behavior?


‘Proximate’ describes the causes of animal behavior triggered by IMMEDIATE or - environmental, genetic, and physiological stimuli. ‘Ultimate’ describes the ultimate reason for why the behavior has persisted through evolution- the evolutionary significance. The change in the amount of sunlight during the day, signaling a change in season, is a proximate cause of bird song (it is environmental). The ultimate cause is getting the best mate – so the best fir genes get passed n to the offspring.

3. What are the proximate causes of singing in birds?


The change in temperature and daylight, hormonal changes, and neuronal changes are proximate causes of birdsong.

4. What are the ultimate causes of singing in birds?


Singing attracts a mate, and the larger the repertoire, the “healthier” the bird, and earlier the mating. Earlier mating means the baby bird will hatch earlier, providing it with more food and resources to grow up, a heads-up. There is less competition, so there is a better chance for survival and Darwinian fitness.

5. Identify proximate and ultimate causes of meerkat alarm call behavior and nest building behavior in tailor birds.


The proximate cause of meerkat alarm calls are predators (environmental stimulus). The ultimate cause is survival of the entire clan, and subsequently more offspring. The ultimate cause of the nest building behavior in tailorbirds is survival and successful offspring. 

6. Is behavior caused by nature or nurture? What do these terms mean?


Most behaviors are mixed nature and nurture. ‘Nature’ implies innate genetic programming for a behavior, such as stereotypic behaviors and FAPs. ‘Nuture” is used for any learned behavior or behaviors influenced by the environment.

7. What is stereotypic/innate/developmentally fixed behavior? Give examples.


Stereotypic behaviors are repeated behaviors/programmed behaviors. Innate behaviors involve no learning of any sort, and are simply built into an animal’s genetics. An innate, stereotypic aversion for cliff edges is found in kittiwakes. Innate behavior is also repeated through a species. It is a developmentally fixed behavior in that all individuals show the behavior no matter what circumstances they developed in.

8. What is a Fixed Action Pattern? What is a sign stimulus? Give examples.


Fixed action patterns are complicated series of actions that, once started, are carried out in full because of a sign stimulus. Male stickleback fish will attack anything with a red underside, the underside being the sign stimulus and the attack being the FAP.

9. Is there evidence that a gene can control a specific behavior? Explain.


This is a loaded question. In Drosophila one gene has been associated with the ‘roving to find food’ versus ‘staying in the same place to find food’ behavior.  One gene, it has been proved, does not always control a specific behavior. A series of genes combined control a behavior. However, most gene-behavior experiments have not been successfully replicated, leaving scientists in the dust as to the truth.

10. What are learned behaviors? Give examples.


Learned behaviors are modified behaviors that are based on experiences. Chimpanzees fishing for termites is a learned behavior. Monkeys have different alarms for different predators that are learned over time.

11. What is imprinting—is it innate or learned? Why?


Imprinting is learning limited to a specific time period. It is a learned behavior but it is limited by the time period. In responding to an imprinting stimulus, the animal will recognize certain characteristics (from a “list” or something similar they are born with). It cannot learn to limit its learning or learn the list, necessarily.

12. What is associative learning? What are the two types of Associative Learning? Explain with examples.


Associative learning when an organism learns to associate one stimulus with a behavior. The two types are Operant conditioning, in which the animal’s own behavior, when greeted with a reward, is repeated (or if punished, is never repeated ever again); and Classical conditioning, in which an outside action is associated with a behavior. A wolf getting stuck by porcupine quills and never repeating his action is operant conditioning: it associated the pain with the behavior. Causing a dog to salivate by giving it food and ringing a bell at the same time, then just ringing the bell and having the dog salivate is classical conditioning.

13. What is cognition?


Cognition is the perception, processing, and storage of sensory information by the nervous system.

14. List five examples of cognitive behaviors starting from simplistic to highly complex.


1) Pill bugs stay in moist environments because they do not move much in moist environments (kinesis).


2) Houseflies stay away from light after they feed, so it is harder for predators to find them (taxis).


3) Wasps use landmarks, like circles (of pinecones), to locate their nests.


4) Many birds use maps to find food.


5) Even more birds migrate to find food and favorable environments.

15. What is kinesis and how is it different from taxis? Is it learned or innate? 

Kinesis is random movement triggered by a stimulus to keep an organism in or away from an environment. Example pill bugs move move more in a dry environmen and less in a moist environment.  Moving more can take the pill bug away and moving less can keep it in an environment.  Taxis is specific orienting movement away or towards a stimulus – pill bugs move away from light. They are both very simple cognitive behaviors that use sensory information processing. 

16. What is a landmark and how do organisms use landmarks?


A landmark is a shape or an item that an organism recognizes, whether it signal a route or a special something nearby.

17. What are cognitive maps—give an example of its use.


Cognitive maps are internal representations of a landscape—a map, basically, of information an organism has collected over its lifetime. Jays use cognitive maps to find specific places among thousands of others.

18. Describe how migration involves highly complex cognitive tasks.


Migration can be three different things: piloting (locating a series of landmarks—how my father finds his way), orientation (based on compass direction, an organism will determine its location from the sun’s or the stars’ positions, or the magnetic field of the earth), or navigation (a combination of a mental map and compass directions). All these involve unique senses of nature and a highly developed ability to recognize different aspects of the earth.

19. What are social behaviors?


Social behaviors are interactions between two or more animals.

20. Explain the following social behaviors with examples.


A) Courtship is a series of patterns that are carried out before mating. Male stickleback fish do a little zigzag dance for a female.  This is programmed or innate and does not involve any learning.


B) Agnostic behavior is a contest of threatening behavior. Oftentimes it determines the hierarchy of a community of animals, like chimpanzee displays do.


C) Dominance is the order of animals, from alpha (leader) to omega (the biggest loser). A dominant male in chimpanzee communities protects and leads the group. He has established his dominance over a long series of agnostic behaviors.

D) Territoriality means that an animal is willing to defend his territory, or his piece of land. Normally it is used for mating and childrearing and may have food. Squirrels have territories depending on their feeding patterns.

21. What is Kin selection? Explain Hamilton’s Rule and how it relates to Kin selection.


Kin selection is a type of natural selection in which an animal helps its fellow species—literally choosing the kin. Hamilton’s Rule predicts altruism based on how the first animal will benefit from helping the other. The kin will only be selected if there is something in it for the other animal is Hamilton’s rule. It rather takes the “awww” factor out of altruism.
Chp. 52 – Population Ecology – Objectives:

1) Define population.

Population is a group of individuals of a single species in an area (does not include abiotic factors).

2) What are the three characteristics that describe a population?  How is density different from dispersion?

The three characteristics are size, density and dispersion. Density is the number of individuals per area while dispersion is the pattern of spacing.

3) How is population size measured by sampling/mark recapture method?

You can capture a number of animals of a species and mark them. Then recapture the animals and see how many animals are marked. Then you can use the formula to estimate the population size.

4) Describe the three types of dispersion with an example for each.

There is clumped dispersion which is when individuals aggregate in patches like schools of fishes – helps get food/defend from predators... There is also uniform dispersion where individuals are evenly spaced such as the “territorial” penguins. Finally there is random dispersion where the position is independent of others like the dandelions. 

5) Define Birth rate and Death rate.  What does ‘per capita’ birth/death rate mean?

Birth rate is number of births over a certain period of time and death rate is the number of deaths over the same period of time. Per Capita birth/death rate is the number of births/deaths per person.

6) What is a life table?  How is it useful?

Life table is the age specific summary of survival pattern in a population. It is useful because using this you can see the changes in population over a period of time and it can predict how long a person is likely to live (used for insurance premium calculations).

7) What does a Survivorship Curve show?  What are the 3 types of survivorship curves?

The survivorship curve shows how much life is left to live for each age group (on average). Type I is low death early in life and most individuals live up to old age (humans show this). Type II is constant mortality curve (squirrels show this). Type III shows high death rate early in life (‘shell less’ mussels babies die easily early in life).

8) How can you calculate population growth?

You can calculate the growth rate by subtracting the per capita death rate from the per capita birth rate.

9) What is density independent/exponential population growth?  Describe the two parts of a ‘J’ shaped curve.  What organism shows this kind of population growth?

The density independent growth is when there are ideal conditions and the numbers of individuals in each generation is a multiple of the previous generation. The two parts are the slow part (because of lack of mating partners) and the rapid growth part (where there are good living conditions and many mating partners). Cockroaches show this type of growth.

10)  What is density dependent/logistic population growth?  Describe the four parts of an ‘S’ shaped curve.  What organism shows this kind of population growth?

Density dependent growth is one that depends on carrying capacity of the environment. In an “S” shaped curve there is a lag (where there is not enough mates), then there is the exponential part when growth rate is high (where there are enough resources) and lastly there is a slowing down of growth rate because density dependent factors (less space, food, more disease, predators) are decreasing the birth rate and increasing the death rate.  Finally a stable equilibrium part is reached when the species reach the carrying capacity – it shows ZERO growth here because death rate = birth rate. Daphnia has a density dependent population growth.

11)  What does the term ‘Carrying Capacity’ mean in the logistic population density graph?

Carrying capacity is the maximum stable population size (death rate = birth rate; ZERO growth rate) a particular environment can support. This gives the straight, horizontal line in the population density graph at the end of the graph.

12) Describe the different density DEPENDENT checks/factors that keep populations from growing exponentially 

Density dependent factors include amount of food and places to live (interspecific – between many species and intraspecific – within one species - competition), predators, disease, and also the amount of wastes that they excrete.

13) Describe some density INDEPENDENT checks that slow population growth.

Density independent checks are droughts, freezes, hurricanes, and floods.

14)  What is the Boom Bust cycle?  Explain with an example.

Boom bust cycle is one of the density dependent checks that increase the number of predators and the number of prey increases and vice versa. A good example is snowshoe and lynx who have a 10 year cycle together. First prey population goes up then the predator population; then prey population goes down, then….

15) How does LIFE HISTORY of an organism affect population density? Compare semelparity and iteroparity reproductive strategies.

Life history is when you can start making babies, how many babies a population can make and when do you die. This affects population density because if the number of babies made is high then the population density increases and vice versa. Semelparity (example – agave plant) is when an individual produces a huge number of seeds at once so it wouldn’t have to depend on the environment or parental investment after the offspring is made. Iteroparity is when there are more than one reproduction. These animals are usually more dependent on the environment and the resources. (example humans, lizards)

16)  What are some K strategies shown by animals like elephants, humans…

K strategies shown by humans or other animals are: they have long life spans, have stable habitats, breed later in life, have long generations, produce small number of offspring, and take good care of their young.

17)  What are some r strategies shown by animals like mice, oysters …

Some r strategies include: disturbed habitats, short life spans, breed early, short generations, large number of offspring, take little care of their offspring, and have efficient means of dispersal to new habitats.

18)  What is demographic transition?  Explain this using Sweden and Mexico as examples.

Demographic transition is going from zero growth rate due to high birth rate (no contraceptives) and high death rates (less medicine available) to zero growth rate because of LOW birth rate (contraception) and LOW death rates (medicine). Sweden has experienced the demographic transition because in 18th century they had higher birthand death rate but now the birth and the death rates are about the same. Mexico has not arrived at the last stage of demographic transition because the birth rate is still higher than death rate.

19) What are the 3 types of age structures and what do they reveal? 

Age structure is the relative number of individuals of each age. The three types are rapid growth, slow growth, and zero growth. They reveal how developed the nation is.  

20) Can the human population keep growing exponentially?  Why/why not?

It cannot because there is only a certain amount of land and resources that cannot be overused so when they are gone the population will decrease.  Ecological foot print attempts to calculate what amount of resources are needed for each person living the way they are – according to that we need many planets to support humans if we continued to live this way.

Chap. 53 – Community Ecology Objectives

1) What is a community?

A community is when different species live together in an area – it does not include the abiotic factors (important!). 

2) What brings species together in communities?
(Individualistic hypothesis- chance assemblage due to similar abiotic requirements);  interactive hypothesis -species in a community live close together because they are closely linked species locked in by mandatory biotic interactions. 
3) What is a niche?  What is the niche of a tree squirrel?

A niche is not a habitat; it is what an organism needs to survive and how it uses it: all of their abiotic/biotic resources in their environment and how they use it. A niche for a squirrel would be where it lives in a tree, the temperature range, when it’s active, and what it eats, its mates, its predators, etc. etc…..

4) What happens when two species share the exact same niche?

No two species can live together in the exact same niche. It always results in competition (principle of competitive exclusion and resource partitioning).  

5) What is the Competitive Exclusion Principle? Explain with an example

It is where no two species can share the same niche because they will compete to which that particular niche, such as two different bird species fighting to win a certain tree branch.  If they want to occupy the same niche, it will result in one species prevailing and out competing the other species OR they will adapt and start using slightly different niches (resource partitioning)  

6) What is Resource Partitioning? Explain with an example

Two species trying to occupy the same niche will adapt and start using slightly different niches/abiotic and biotic resources (resource partitioning).    See ques. 9.

7) What is character displacement? Explain with an example

Character displacement is when two species live near each other they look different from each other. Oppositely, when species live farther apart, they look more similar to each other. For example, a bird’s beak or wing shape and size will differ more with a similar species that lives near them.   These characters help them find food – so the one’s that have the same beak shape go for the same food – so they cannot be in the same niche.

8) Describe 6 ways in which different species interact when they share parts of a niche

Competition (detrimental to both species), predation (beneficial to only one), parasitism (beneficial to only one), herbivory (beneficial to one only), mutualism (beneficial to both), and commensalism (one unaffected and the other benefits). 

9) Explain how competition prevents species from attaining their ‘Potential Niche’

Competition is like a compromise between two species because neither can win. A species cannot reach their potential niche (max. range they can occupy) because other species live around them too so they split the space (resource artitioning) without intermingling. (i.e.- barnacles). 

10)  What is predation and explain the different types of predation
Predation is when one organism gets a benefit and the other does not, like the predator prey situations. Herbivory is one type of predation, like a deer eating grass. The other is parasitism, like tape worms or lice. 
11)  How do species avoid predation?

Species avoid predation with coloration and mimicry. 

12)  Explain the difference between Aposematic coloration and Cryptic coloration using examples

Aposematic coloration is when an organism is a bright color, which tells other animals that they are dangerous and shouldn’t be eaten, like the poisonous tree frogs in the jungle. Cryptic coloration is another way of saying camouflage, with animals like chameleons. 

13)  Explain the difference between Batesian mimicry and Mullerian mimicry using examples

Batesian mimicry is when an organism looks like a harmful species (i.e.- viceroy butterfly), while Mullerian mimicry is when two harmful/uneatable species look like one another because there is now a common set of warning message issued to the predator – stay off the yellow and black colored bees because those are colors of all harmful bee species! 

14) What is the difference between ectoparasite and endoparasite?

Ectoparasites are like lice: parasites that are outside of the body, but endoparasites are like tapeworms where they live inside the body. 

15)  What is Mutualism?  Explain with an example.  What is coevolution?

Mutualism is when two organisms get a benefit from one another. For example, a honeybee and a flower because the bee gets food and the flower gets pollinated. Coevolution is a change in one species that affects evolution of another species like flower shape and bee proboscis size/shape. 

16) What is Commensalism?  Explain with an example

Commensalism is when one organism gets a benefit from another but the other does get a benefit or loss. For example, the birds that clean crocodile teeth. 

17)  What is Symbiosis?

Symbiosis is when two organisms are living together whether it is good or bad. 

18)  What is a food chain?  What are trophic levels?

A food chain is where different organisms are linked together (usually not more than five links) where one animal eats the lower on and the next biggest one eats that animal, and so on. The trophic levels are the levels of the food chain: primary producers (plants), primary consumers (herbivores), secondary consumers (carnivores), tertiary consumers (carnivore), and quaternary consumers (carnivore). 

19) What determines the length of a food chain?

A food chain is usually 5 links, but it depends on the energetic hypothesis (large enough base to support top with enough energy—more producers = longer chain) and dynamic stability (longer chains are less stable). 

20)  What is biomanipulation?

It is the change of ecology through the use of living organisms.  Ex: use certain species of fish to control algal blooms.

21)  What are food webs?

Food webs are interconnected food chains; they don’t have to stay in one particular  order. 

22)  What is a Dominant Species and how is it different from a Keystone species – give examples for each

A dominant species is a species that has strength in numbers, whereas a Keystone species has the strongest control (not with numbers). For example, a dominant species would be a sugar maple because they take all the water and shade over other plants and a keystone species would be a sea star because there are few of them but they are in control. You will completely change the community if you remove the keystone species, but if yu remove the dominant species – no big deal, something else will take over!

23)  What are disturbances – how do they affect communities?

Disturbances are environmental changes like natural disasters. They affect the communities because they use the density independent factor, which keeps population sizes in check.

24)  What is Primary Succession – explain the stages of primary succession including the types of communities found at each stage and their affect on the soil

Succession is the transition in species composition over ecological time; Primary succession is when the soil has been removed (ex: by volcano) and short lived weed grows through the ash; there are herbaceous plants/grasses and shrubs/short lived trees and finally long lived trees. 

25)  What is Secondary Succession and how is it different from Primary Succession?

Secondary succession is after a natural disaster occurs but the soil is still intact, which is the main difference between Primary and Secondary successions.  It is faster than Primary Succession.

26)  What does the term Biodiversity mean?

Biodiversity means the differences in species (richness and total number) and relative abundance (of different species). 

27)  Where can you find greater biodiversity and why?
Species richness generally declines along an equatorial-polar gradient and species richness is more in larger islands and closer to the main land. 
Chapter 54: Ecosystem Ecology Objectives:

1) What is an ecosystem?

An ecosystem is all the organisms living in a community as well as all the abiotic factors with which they interact.

2) What are the 2 features that characterize ecosystems?

The two features are energy flow and chemical cycling.

3) Why is ENERGY movement in ecosystems referred to as ENERGY FLOW and not ENERGY RECYCLING?

It is so because energy cannot be recycled. It can be locked up in macromolecules and then released through cell respiration/heat (waste) at each trophic level.

4) How does energy enter an ecosystem?

Sun’s energy is the first energy that enters the ecosystem through photosynthesis.

5) How does matter enter an ecosystem?

Plants convert the sunlight, carbon dioxide, and water into ATP, oxygen, and glucose. Glucose and ATP then can be converted to proteins, some of which become enzymes. This helps catalyze biosynthesis of macromolecules and this way the plant or whoever consumes the plant grows.

6) Does all the energy that enters an ecosystem get converted to matter?  Why/why not?

Not all energy is converted to matter because some of it is given off in the form of heat.  Also at each level, there are parts of a plant – like the bark and parts of prey – like the teeth, bones that don’t yield energy to the consumers.

7) What are the three important processes that allow energy and matter to move through ecosystems?

Photosynthesis, Cellular Respiration, Decomposition (Eating)

8) How much energy is available from one trophic level to the next along food chain?  Why?

10% because 60% is lost as heat and other 30% is used for cell maintenance and converted to other macromolecules. 

9) What are some of the important Primary producers in an ecosystem?

Plants and other organisms that have chlorophyll and can accomplish photosynthesis (i.e. algae).

10)  What is Gross Primary Production and why is this an important concept?

GPP is amount of light converted to chemical energy or total amount of carbon dioxide fixed by the plant in photosynthesis. This is an important concept because it can help you calculate the trophic efficiency.

11)  What is Net Primary Production and what does this number predict for an ecosystem?

NPP is amount of carbon dioxide fixed by the plant after the usage of carbon dioxide in cell respiration is subtracted. This number can predict what is available to the next trophic level. NPP = GPP - R

12)  How is Primary Production different form Biomass/Standing crop?

Primary production allows plants to add material like new leaves, stem, roots  - so it is the NEW biomass (matter added).  Biomass or standing crop is = all the matter there is in the plant (so old and new)

13) How can you measure GPP and NPP in a sample of lake water containing algae?

You can measure the amount of dissolved oxygen first during the day and then during the night. NPP would be the daytime reading. To find the GPP you would need to add these numbers together.

14)  What are some areas in the world that show high Primary production and why?

Open ocean and tropical rainforest because they have the most species of plants/producers.

15) What are two important controlling factors that determine how much Primary production can occur in an ecosystem?

Light limitation and limiting nutrient.

16)  What is the source of nutrients in oceans and lakes?

The bacterial action decomposes organic material and returns nutrients to seawater.

17)  How can nutrient addition change primary production?

Nutrient would increase the number of cyanobacteria, which would increase Nitrogen Fixation, which would increase the number of phytoplankton (producers).

18)  Is runoff containing fertilizer moving into lakes good for primary production in these lakes – why/why not?  Relate to cultural eutrophication.

No because this would increase the amount of algae in the beginning causing a rise in primary production.  But as algae grow uncontrollably, the bacteria will increase in numer (as algae die) and his in turn will deplete the oxygen and fish will die eventually.  

19) Can Pyramids of Biomass and Pyramids of Energy take an INVERTED shape (narrow on bottom and wide on top)?  Explain with example.

Yes ONLY for Pyramids of Biomass/Numbers if the rate of reproduction is very high. For instance if phytoplankton reproduce fast enough it can feed more than five times more zooplankton. Pyramid of Energy can NEVER be inverted – it means consumer has more energy than producer – this can NEVER happen as energy is lost at every trophic level.

20) What is Secondary Production?

Secondary production is the amount of chemical energy in consumer’s food that is converted to his or her own new biomass.

21)  What are biogeochemical cycles?  Why are they important?

Biogeochemical cycles convert organic materials to inorganic materials and vice versa. Without these we wouldn’t be able to live because there wouldn’t be any nutrients.

22) Discuss the water, carbon, nitrogen, and phosphorous cycles.  

Water cycle: Water evaporates from the sea and other water sources. Then it is transported to the land by clouds. Then the water precipitates over the land, percolated in soil, and run off back to the seas.

Carbon cycle: Carbon is emitted by consumers, producers and burning (wood and fossil fuels) and put in the atmosphere as Carbon Dioxide. Plants perform photosynthesis and convert it into glucose that consumers eat. Some carbon is still left in the plants. The plants become detritus and detrivores who consume dead plants release carbon to the air.

Nitrogen Cycle: Nitrogen is taken from the air by nitrogen fixing bacteria and nitrogen-fixing soil bacteria and is converted to Ammonium. Decomposers can also convert the nitrogen in the soil to Ammonium. Then the nitrifying bacteria convert it to Nitrites and then Nitrates. Then the denitrifying bacteria release it to the air. 

Phosphorous cycle: Phosphorus can be taken in from the soil by the plants and then animals and decomposers. Phosphorus usually come from geologic uplifting and then weathered from rocks to water sources. Then it would precipitate, settle down and form new rocks.

