Study guide Exam 1

Dr. Ehrenfeld’s portion:

*important note: remember that you CAN bring a cheat sheet (normal page dimensions) 

· species are the only real classification. So determining species is critical.

*species definitions( we usually apply the biological definition 

      -
know phyletic evolution vs speciation
· The basis of speciation is 1) selective pressure 2) differential success (fitness)

     3) isolation….though the 3rd point only applies during

         allopatric speciation

* point 2 is inclusive of mutation/variability

· An adaptive radiation event occurs when multiple species rapidly arise from one 
ancestral  species. Examples in lecture were( speciation in flightless birds as







   Gondwanaland divided






           ( both marsupials and placentals 







    also rapidly speciated 

· Part and parcel with radiation events is the idea of adaptation. Perhaps the most striking examples of adaptation are the various seed morphologies that plants have adapted to aid in dispersal and in surviving unfavorable germination conditions. Plants have also adapted various strategies for preventing herbivory. Reviewing that material would be helpful. Additionally, many students did not understand the purpose for the gull example, where the red-orange oil droplet has been developed in the retina to aid in seeing fish beneath the surface of the water. The oil droplet effectively prevents the production of nerve impulses from caused by blue-purple light. This means that the ocean and the sky essentially look black to the bird. However, pure white light being reflected off of the body of each fish is now seen as a red light to the bird. Additionally, the gulls often form feeding groups, and each bird can detect the light reflecting off of the white body of another bird as it floats on the surface feeding. This aids group formation. 
*In a related scenario, local adaptation affects subgroups of a species (usually called subpopulations). The major forces are still physical separation and different selective pressures, but it does not result in speciation. These different subgroups are more “successful” in their native location than in locations where other subgroups dwell. This was the point of the sea anemone story. Typical characters that differ among subgroups of a species are color (as in garter snakes) or vocalizations (as in song birds)
· Convergent evolution occurs when two unrelated species adapt a similar behaviour or morphology in response to similar selective pressures. This can occur at separate times or locations. Similar morphology and life history among marsupials and placentals are one such case. The evolution of wings in birds, bats and insects is another example.
· Occasionally, two interacting species will link in a coevolution situation, where each species is adapting to changes in the other, which in tern adapts again and so on.  This is precisely the situation with Calvaria major and the dodo birds of Mauritius.

· In all of these cases the organism is responding to its environment. In some cases the interactions among species are the major selective forces resulting in adaptation. In other cases (usually plants), species adapt their life cycle to patterns of precipitation or temperature fluctuation. On a smaller time scale (hours to days), many organisms respond to diel or lunar cycles. Female menstrual periods are linked to lunar cycle, as is the behaviour of most costal invertebrates. It also seems that nomadic herders adopted lunar calendars while stationary crop growers adopted solar calendars. 
· In some cases the environmental can produce developmental effects on organisms. The dioecious tree example illustrated how the seeds would develop into either female or male trees depending on the soil type that the seed settled onto. Heat determined sex in the case of the green sea turtles.  
· Altruism is defined as a selfless act that favors another while being detrimental to ones self. In nature, altruism exists ONLY in the context of group selection or kin selection. In this case, one member of a community is self sacrificing only because it is beneficial to its relatives. That is, the organism is guaranteed that at least some of its genes will be passed on by the survival of its kin. Be sure to review this in the context of kronism in white storks  and haplodiploidy in bees as well.
· Navigation- landmark- based on memory of physical characters (can be visual
                                                  or scent

                                Compass- identifies direction( flies same direction regardless of






                        Location

                                True- able to orientate position and determine path back to original 

                                          location (aka bicoordinate or mapsense navigation)
· The role of competition in speciation: Here the major point is Gause’s Law, also referred to as the competitive exclusion principle. This simply states that no two species can maintain perfectly overlapping geographical ranges and habits (niches). This will always result in the exclusion (extinction) of one species. The evolutionary response to this problem is niche partitioning. 

· I won’t detail the crucial aspects of each paper we’ve read, but be sure to consider what the main objective or purpose was in each paper. This would be aided by considering what hypotheses the authors have developed. I also strongly suggest familiarizing yourself with the experimental design of the papers in which some manipulations was performed. In brief:

1) Mayr and Diamond- this is a narrow view of speciation in birds that life on island complexes. The major ideas were that allopatric speciation is the dominate form of speciation, and that sympatric speciation is actually the reunion of two allopatrically derived species. Confirmation of speciation can be made by observing differences in “niche” or behavior. 
2) Rubinoff and Haines- Because there were no animals feeding on these snails along the islands of Hawaii, a niche was opened for these caterpillars to fill. Thus, they have adapted a “spider” strategy for feeding on these snails. 

3) Whitfield- see below (4)
4) Coltman et al. – regulated hunting of rams results in a biased rate of mortality in rams that have large horns. This has lead to decreases in average horn size, and a general decline in reproductive contributions from those males with larger horns. 
5) Bradshaw et al. many adolescent male elephants are expressing symptoms of post-traumatic stress disorder (PTSD). This results in outward aggression of these males towards other males, other animals (like rhinos), and destruction of farmlands. The causes seem to be the juvenile observing hunting or capture of other group members as well as increased competition decreased group size and changing group demographics from shrinking habitat.
6) Pennisi – dodder, a parasitic invasive plant, displays strong and species specific host recognition. The cue appears to be a volatile or aerosol chemical released by tomato plants. 

7) Bennett and Ruben – the major proposition here is that metabolic thermoregulation (via endothermy) is a secondary consequence of strong selective pressure for increased aerobic activity in a variety of organisms. This is offset by the increased anaerobic potential for ectotherms, particularly top predators that use “burst” strategies for feeding. 

8) Dyer et al. – In an effort to maintain body temperature during feeding (landing), bees show a preference for feeding from “warm” flowers over “cool” flowers. They learn what flowers are “warm” by associating flower color with warmth. That is, they do not recognize heat directly, but learn that flowers of certain colors are frequently warm flowers. 

Dr. Casey’s portion:

· all animals (ectotherm or endotherm) deal with hot or cold conditions by 

employing a variety of strategies: heat( evaporative cooling, panting, opening 






      “thermal windows”, raising blood 






      pressure in capillaries on the skin surface

 




      and finding cooler microhabitat

cold( decreasing blood pressure in capillaries on   the skin surface, adding layers (fur), finding warmer microhabitat, hibernation, migration

· ectotherms can be “facultative”, meaning that they can adapt their behaviour or 

physiology to maintain constant body temperature. This involves actively finding microhabitats that allow the organism to maintain temperature via conductive heating. 

· In every case, behaviour is the first line of defense against changing environmental temperature. 
· A laundry list of characteristics:

*you should be able to graph these patterns on x,y axes

Small mass




large mass
High surface/volume ratio


small surface/volume

High rate of heat loss/gain


slow rate of heat loss/gain

High mass specific metabolism (endo)
Low mass specific metabolism (endo)
Unstable body temp



High thermal inertia







High equilibrium temp







Highly stable body temp

· basal mass specific metabolic rate declines as body size inceases

· the change in metabolic rate as environmental temperature decreases is much more dramatic in small animals relative to large. For small animals, metabolic rate needed to maintain constant body temperature increases rapidly as  environmental temperature decrease, but is relatively steady for large animals. 
Ectotherm




Endotherm
Are larger in warm, constant
Are USUALLY smaller in equatorial 

equatorial regions 
regions

Are smaller in cold environments 

Can be large in cold environments


High anaerobic capacity


Relatively low anaerobic capacity


Low aerobic capacity



High aerobic capacity


“burst” predators



High stamina predators


Low energy requirements


Very high energy requirements

· spend some time looking the graph comparing log O2 (y axis) and log body mass (x axis) for the maximal, basal, and resting metabolic rates in enotherms, ectotherms, and insects

· Due to the abundance of microhabitat diversity in terrestrial environments, small terrestrial ectotherms can live in an incredible range of environments. 
· As body mass increases, the mass specific cost of transport decreases.

· Swimming is the least energetically costly mode of transportation, flight the second, and running is the most costly. 

· Review r selected and k selected species characteristics. 

· Due to the incredible inefficiency of energy conversion, the biomass of any particular trophic level (for example herbivours) is ~10% of the level below it (in this case producers) and is 10 times the biomass of the level above it (in this case carnivours). This also tends to hold for trophic pyramids based on energy or the numbers of animals. 

· As the size of a predator relative to its prey increases the specificity of the predator decreases. This is also true for the specificity of the prey’s response to the predator. This means that small animals eaten by massive predators have no adaptive response to the predator, and the predator is not particular about what it eats. However, predators that are smaller than their prey will elicit a highly specific response from the prey (as in parasites).  This rule covers parasites, parasitoids, specialized hunters, generalist hunters, and filter feeders. 
