Biol 208 Lab Exam 2 – preparation

Total marks per section in the final lab exam are shown
General Biology Methods (relates to all labs)
1. Why do we undertake replicates of our experimental measurements? Consider why we use class data in preference to our own single data sample.
Replicates are usually utilized in measuring variations in the experiment to enable statistical tests to be applied in assessing differences. We use class data to get more reliable results with greater power and precision.
2. Why do we need to choose samples at random?
When the sampling area is regular. That is, organisms are mostly evenly distributed
3. Why do we need to hold all factors constant in data collection/experiments except for one which we vary? (note: sometimes we might have two factors that we vary, like gender and age while keeping other factors constant)
It is important to keep the factors constant to make it possible to determine the effect of the variable, one is intending to test during the experiment.
Introduction to Vegetation Sampling (19.5 marks)
1. Can you identify the tree species we counted and measured in our vegetation lab by their bark and needles? Use an online search or the Plants of Coastal BC guide to practice. You can use the Biology resource room (or a forest near you) if you need to.
a. Douglas Fir:  
-Seed cones are pendant (they hang), new cones have white sticky resin to "protect mice"
-Crushed needles smell like citrus
-Two white bands run down the backs of needles
pine family and it is adapted to moisture where it grows rapidly 
b. Western Red Cedar: 
Family: Cupressaceae. flattened sprays, leaves pressed tightly to stems, rosebuds little cones, white butterfly-like stomata in lower surface
c. Western Hemlock: needles are small, linear, flat or semicircular
cones are small, singular, pendant, subglobose to oval and mature in 1 year.
d. Red Alder
Bud’s alternate. Buds’ red, canoe-shaped; new, reddish catkins at end of twigs; fruit a female "cone" persisting in winter.
e. Vine Maple
2. Can you identify common shrubs we encountered in our vegetation lab?
a. Red huckleberry
             Red huckleberry bushes have elliptical to oval-shaped leaves that grow 1/2 to 1 1/2 inches long
b. Salmonberry
Salmonberry has alternate compound Leaves with three leaflets. And their margins are sharply toothed salmonberry produces large magenta-colored flowers born on short branches in groups of one to four
c. Trailing blackberry
Does not root at the tip. Young stems range from softly bristled to prickly. Flowers about ½" wide with 5 white petals, the petals no longer than the sepals. Fruit red or black. Leaves compound, mostly with 3 leaflets. Found on roadsides, in thickets, and open woods
d. Himalayan Blackberry
It is a thorny, thicket forming shrub in the Rose family that produces large, edible blackberry fruits
e. Salal 
Salal is a leathery, shiny, deeply veined leaves; and conspicuous inflorescences with white urn-shaped flowers hanging in a row

f. Sword fern
The fronds are singly pinnate. The leaflets have a small lobe at the base pointing towards the tip of the fern

g. Deer fern
Pinnately lobed leaves broadly attached to midrib, tapered towards the base and borne in rosettes. Linear TRUE indusium
3. Can you describe how to create a quadrat sampling protocol and transect area protocol for a study about the species diversity within a habitat? A tree quadrat could simply be a sample area within a habitat – we used circular samples from old-growth and clear-cut. Here are the key points
a. Collect samples from the different habitats to compare
b. Collect multiple samples from within each habitat
c. Collect samples randomly or systematic fashion. We did systematic sampling by spacing ourselves out at ~10 metre intervals and then moving 15 metres further into the forest/ clearcut from the path with each sample.
4. Analysis of vegetation data
a. Why do we convert measures to relative measures? Hint how might we compare between different places?
To enhance proportionate estimation. We can compare between places using their latitudes and longitudes.
b. How are basal area, density and frequency related to importance and why do we calculate importance? 
Basal area refers to the sum of the cross section of all the trees of the species. Density is the number of individuals per area as the percentage of the number of persons of all the species. Frequency on the other hand, is the percentage of inventory points occupied by species.
c. How do we use importance data to calculate a Simpson’s diversity index?
A calculation for biodiversity between similar ecosystems
- Simpson's Diversity Index is a measure of diversity which takes into account the number of species present, as well as the relative abundance of each species. As species richness and evenness increase, so diversity increases. The value of D ranges between 0 and 1
d. Define species richness and species evenness
Species richness refers to the number of species in a community- numerical count. On the other hand, species evenness is the abundance of each species in an area. The more similar the population size, the greater the species evenness
e. How does a Simpson’s diversity index account for both the richness and evenness of species in its numerical value? Hint, what could the maximum value for the Simpson’s diversity be equal to? 
D=(E n(n-1)/ N(N-1)) n=  number of individuals of a particular species, N= total  number of organisms of all species found, low #= more diverse

5. Forest versus clearcut
a. What species were present in forest that were not in clearcut and why? What species were present in second growth that were not present in old growth? Relate your thoughts to our understanding of disturbance and succession and the key characteristics of some species we observed.
Competition (7 marks)
1. Define the types of competition (see the prelab)
Competition refers to the relationship between organism that strive for the same resources in the same environment or ecosystem. These resources may include space, water, or food 
There are two main types of competition: intraspecific competition and interspecific competition
a.  Intraspecific Competition: This is a type of competition occurs among members of the same species. This is the type of competition that we have assumed is in operation as a density dependent population control mechanism.
b. Interspecific Competition: This is a type of competition occurs among members of different species. Competition can occur between closely related species and between species not so closely related.
c. Interference Competition: This is a type of competition involves direct interaction between competitors such that the action of one species inhibits the other species. For example, the production of toxins by competing plants, which is called allelopathy
2. What is the function of a DeWit replacement series?
The DeWit replacement series is a technique utilized to evaluate the usage of resources as well as productivity in the system with competing species particularly plants. Additionally, DeWit replacement series used to assess intraspecific and interspecific competition in various species. 

3. Would high intraspecific competition and low interspecific competition favour coexistence of two species?
Yes 
4. Below are a class data set for the competition experiment. The solid lines represent the average observed mass of radish (orange) or bean (blue). 


a. Do Radish do better or worse than predicted when they are grown with Bean versus only other radish?
Radish will do worse than predicted when grown with beans because of high interspecific competition as they compete for the resources such as minerals, light and water in the soil.
b. What does this suggest about the level of intraspecific versus interspecific competition for radish.
High intraspecific competition between radish, maybe not enough space or nutrients for them to grow
c. Do bean do better or worse than predicted when they are grown with radish versus only other bean?

Beans do better when grown with only other beans 
d. What does this suggest about the level of intraspecific versus interspecific competition for grass.

High interspecific and low intraspecific competition
e. What might a graph look like if bean had higher interspecific competition and did worse in the presence of Radish, while radish was relatively unaffected by bean, doing only slightly worse?
i. What would be the outcome in terms of coexistence?

5. Why might two species of plant have relatively low levels of interspecific competition and coexist?
interspecific competition can cause character displacement when two species are in different niche.
General: Carefully consider questions in the results and conclusions section of this lab. 
Aquatic Ecology (18.5 marks)
1. How do the following parameters affect life in rivers and streams?
0. Dissolved oxygen: indicates good water quality, which means low dissolved oxygen threatens the survival of aquatic organisms. 
0. Temperature: high temperature reduces the amount of dissolved oxygen necessary for life. 
0. pH: High pH or alkalinity increases toxicity of substances and may cause death to aquatic life.
0. Turbidity: High turbidity increases the cost incurred in water treatment and harms aquatic life as it reduces food supplies and degrades their spawning beds.
1. How do you distinguish the following regions of a river?
1. Pool: it is a deep area in a river, has low velocities at low stage, exists in bedrock and alluvial channels, and characterized by flat water surface slopes. 
1. Run: a shallow area with fast, turbulent water that runs over rocks.
1. Riffle: a deep area with relatively fast and no turbulent water. 
1. Can you predict the conditions for life based on the light and oxygen available in the three regions described? Riffle offer more favorable conditions for aquatic life than pools and runs because they allow disposition and contain more light and oxygen. 
1. What are the primary feeding strategies used by Aquatic invertebrates: filtering, they sit in one place, pump water strain plankton from it? The other strategy is suspension and deposit feeding.
1. Other than aquatic plants and algae, what is the primary food source for herbivores in freshwater ecosystems such as streams? Hint check out ‘Allochthonous inputs’: Phytoplankton. 
1. Can you describe a method for sampling aquatic invertebrates? 
Multihabitat sampling. It involves a qualitative method and screening tool that allows for random sampling and assessment of aquatic invertebrates.
1. Can you identify the following aquatic invertebrates and their larval stages?
6. Stonefly: Plecoptera; has between 12 and 24 instars (larval stages). 
6. Mayfly: Ephemeroptera; has 4 larval stages
6. Caddisfly: Trichoptera; has 5 larval stages. 
6. Midge: Diptera; has 4 larval stages. 
1. Why is it useful to calculate pollution indices based on the diversity of pollution sensitive taxa such as diatoms or aquatic invertebrates? 
This is because PS taxa are extremely intolerant to water pollutants, making them critical biological indicators of water quality. 
1. What features of diatoms or aquatic invertebrates make them appropriate for pollution indices? 
They are highly sensitive to pollution as seen in their bad response to sewage contamination. 
1. What are the EPT taxa: refers to the total number of taxa within the pollution sensitive orders.
1. Given a dataset, could you identify a Pollution Tolerance Index (check out the stream invertebrate survey dataset) Yes. The riffle sample indicated that the least tolerant group of stream invertebrates had the highest PTI, including stonefly nymph, Caddisfly larva, and mayfly nymph.
1. How do pollution tolerance indices differ from diversity indexes which emphasize richness and evenness? PTIs is based on indicator organisms, such as diatoms and their tolerance levels, while diversity indexes that stress evenness and richness refer to proportions and number of species present on a given site, respectively. 
1. How might a decline in water quality affect a fish that is tolerant of low water quality? The decline will lead to the death of this tolerant fish because of decreased levels of dissolved oxygen. 
1. How might overfishing affect the abundance of invertebrates in a river? Overfishing reduces the distribution, as well as abundance of invertebrates because it destroys their habitat and food web.  
1. How might a pollution spill affect invertebrates in a river? River sediments have high pollutant absorption capacities, which mean a pollution spill, might kill and disrupt the diversity of invertebrates.
1. How might the creation of a dam that blocks salmon migration affect upstream invertebrate abundance? The dam might cause a decline and potentially the extinction of upstream invertebrates because it interferes with their lifecycle. 
Biogeography (11.5)
1. What is the main prediction of the Species Area Relationship (SAR)? The balance between immigration and extinction and predator-prey dynamics. 
1. Why might species richness increase on larger islands or in larger habitat patches? Isolated islands have low species richness and a wide range of habitats, which allow arriving species to diversify to fill each of the available niches. 
1. Describe how you might test SAR theory? I would test the SAR theory by observing that every species and their community need a habitat. In this respect, the larger their habitats are, the more species they will support. Therefore, the community will become extinct if their habitat drops. 
1. What theory explains why species richness stabilizes on islands/ patches? The Equilibrium Theory of Island Biogeography (EQIB). 
1. When does species richness stabilize in a habitat patch/island? When species immigrate across the gap and establish populations on the empty, but habitable, island. This is called a dynamic equilibrium.
1. Explain why rate of colonization declines with species richness on islands. 
This is because species that successfully invaded the island would diminish by one the pool of possible future invaders.
1. Explain why rate of extinction (overall) increases with species richness on islands. Since the resources of an island are limited, as the number of resident species increases, the smaller and more prone to extinction their individual populations are likely to become.
1. Explain how isolation and island size affect colonization and extinction
7. Size:  a large island has higher colonization rates than a small one. Likewise, a larger island has lower extinction rates because it boasts larger populations. 
7. Isolation: a small isolated island has lower colonization rates and lower extinction rates because it can only accumulate more species by chance, but has more resources than a large island. 
1. Describe how you might test the Equilibrium theory of Island biogeography. 
I will visit a coastal region with a mangrove island. I will then survey species richness of birds and animals on the island over a given period. 
1. Imagine you found a remote island archipelago of medium/small islands that contained higher species diversity than expected given the limited colonization rates. Why might this be? 
This is because the remote island has lower immigration rates. Moreover, the small islands are rich in resources that support life of different species. Additionally, the islands are remote, which means that the cast remained roughly the same as actors in gradually changed. 
9. How might you test your predictions? I will test my predictions of species richness and diversity after every 18 months to establish whether there will be higher or lower species diversity. 
1. More generally, think about methods for testing novel predictions from the EQIB or SAR. For example:
10. If species interactions were important for an island community, how might decreasing island size affect extinction rates? 
If species an island community were to rely on species interactions, decreasing island size would reduce extinction rates because early colonizers would continue to live among new invaders in new forms. In other words, there would be a cross-breading-like interaction.
10. If habitat fragments were connected with habitat corridors, how might this affect species diversity and why? Show who you might test this with reference to the EQIB
Fragmentation causes lower immigrations rates and higher extinction rates, suggesting it will reduce species diversity over time. 
I will rely on the EQIB theory to test this by visiting previously continuous habitat that has since been fragmented. From the visit, I will be able to establish which patches have remained, and whether given species are increasing in number or disappearing.
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