Dr. Nedwidek

Evolution and you
Final Lesson(s) framework
Through May 31, 2013
Aim: How do we explain speciation in populations?

Leading questions: Distinguish between adaptation and acclimation. How did primates emerge?
Correction: The tree on Audesirk 351 is testable, while Towle 346 is not.  The concept above is testable. Cladistics is testable.  The state lab we just did is testable.   Your final exam on evolution which will include 10 cumulatiev questions from the year is June 3, 2013, and is 50 multi choice.
Cladistics Wrapup:

All 5 critical forms of structural and molecular evidence we discussed in class must agree to help conclude how a species formed.  We stand by our molecules, but the fossils of extinct forms have to line up with the extant organism data too, to form a full picture.  The sum total of all of these data (homology, vestiges, development, molecules, and fossils) are built into a character matrix.

Cladograms are the branch diagrams or phylogenetic trees for kingdoms, plants, and animals.

Taxonomy and classification allows us to turn keys into trees.  Cladistics analyzes the evolutionary relationships between organisms that form a group.  Forks in a cladogram represent differences between organisms that possess or lack a certain character.  When character traits are different enough, an outgroup forms.  Outgroups group organisms by similarity to each other and differences with an organism from which they diverged.  As we showed in class, the numbers of similarities help with grouping.  Character numbers or types specified at the branches of a phylogenetic tree show where the group change occurred.  The more similarities a group of taxa have, the further back in evolutionary time they are related. See board for example.

The types of speciation mechanisms that cause phylogenetic trees to emerge are complex.  Building trees from keys is methodical and depends upon a great deal of data.

Hardy-Weinberg equilibrium:

This is an idealized explanation of shifts in allele frequency that occur in populations of organisms (see previous handout for allowances and exclusions).  The reason it is idealized is that selective pressures in environments are almost unavoidable, yet there are some selected traits, such as sickle cell anemia mutation and certain disease resistances, that behave closely according to Hardy-Weinberg predictions.  Sickle cell in fact meets all H/W conditions but selection and random mating.

-populations have traits that vary

-variation is a function of heredity and environment

-h/w allele frequencies in the gene pool deal with a stable population, 2 alleles

-assume there are 2 forms of a hypothetical allele.  Both exist in a population.  Use phenotype frequencies of parents to determine the genotypes and phenotypes of a second generation.  The distribution of offspring follows a binomial expansion.  There is that pesky math again!

-Given the frequency of one homozygous combination (ex pp or p2, you can calculate the other frequencies (q2, then 2pq).  See board for alleles, relationships, and example.

Mechanisms of Speciation or Adaptation over time:

Coevolution: 2 species develop to coexist intimately in the same niche.

Convervent evolution: 2 species independently evolve to look the same.

Divergent evolution: 2 species become more and more dissimilar over time.

Adaptive radiation: a situation where there is one isolated “pointsource” for species evolution.

Artificial selection: mankind imposes selective environmental pressure to select for desired traits.  For example, bacteria in the lab, dog breeding in the field.  Alternatively called selective breeding.

Gradualism versus punctuated equilibrium: The former states that speciation has followed slow and steady trends over time, and the latter states that it occurs in short, rapid spurts.  These phenomena are observational, but do not explain the mechanism of the change.

Genetic drift/founder effect/bottlenecking: all of these selective pressures on population will cause some gene frequencies to go up and some to go down.

Human evolution:

Copy cladogram from board entitled primate phylogenetic tree.

Important misconceptions debunked: Dinosaurs and humans never coexisted—forget the Flintstones, Barney and Baby Bop.  Cavemen and humans coexisted briefly, but Neanderthals are extinct: ignore the Geico commercials.  While we are closer to Neanderthals than we are to chimps, Neanderthals are also not and were never directly ancestral to us.  Chimpanzees stand as our closest extant primate relative, and Neanderthals are a dead lineage.

The driving force in primate evolution to hominids was the development of brain size leading to creativity: this conferred an adaptive advantage.  Hominids are humans and their immediate ancestors.

Primate types: Anthropoid: marmoset, monkey (w/tail), ape (no tail), human. ~AND~

Prosimian: lemur, loris, tarsier.  Prehensile, or grasping, refers to tail, hands, and feet of primates.

Anthropoids have an opposable thumb and a unique dental formula, or similar number and arrangement of teeth.  Additionally, they have a large brain case or cranial capacity.

Some modern examples of anthropoids are the gibbon, orangutan, gorilla, and chimpanzee.  Our immediate extant ancestor is the chimpanzee, which has the larger cranium:body ratio.  It is not the absolute brain size, but the relative size, that is important.  Know these Latin names:

Orangutan: Pongo pygmaeus, Gorilla: Gorilla gorilla, Chimpanzee: Pan troglodytes, Human: Homo sapiens.

Anthropologists Goodall and Fossey did, respectively, chimp and gorilla behavioral research in Africa.  Fossey was murdered by poachers.  Both were protective of the communities they observed.

Bipedalism refers primarily to walking on 2 legs.  The emergence of human intellect was driven by walking upright.  The upright spine results in increased cranial capacity, not the reverse.

There is copious fossil evidence that Africa is the cradle of emergent human civilization.  Based on Mitochondrial and Y chromosome lineages, human races are believed to have emerged from “Out of Africa” (see supplement), descendants of a modern tribe called the Bantu, about 100,000 years ago.

Important Discoveries: (see handouts from skull models; see human evo exhibit @amnh this summer!)

Louis and Mary Leakey (1960): discovered Australopithecus boisei at Olduvai Gorge, and uncovered 1.6-2.6 myo fossils of Homo habilis (handy).

Donald Johanson discovered Australopithecus afarensis, a fossil from 3.2 mya, literally southern ape of the Afar valley.  Found in 1974, Lucy, a juvenile female, was the oldest bipedal hominid ever discovered.  She is believed to be the “missing link” between chimp and hominid, as Lucy has the same cranial capacity as a chimpanzee.

Java man, or Homo erectus, who stood upright, had an asymmetric and complex brain that Lucy lacked.  The first were discovered in 1891.

Neanderthal man or Homo neanderthalensis, discovered in germany in 1861, is a dead lineage which briefly coexisted with early Homo sapiens.  Neanderthals died off or were outsmarted due to competition.  They are not our ancestors.

Towle presents a cladistic lineage for hominids on page 326.

Your floorplan presents a modern cladistic lineage for hominids under “How to read an Evolutionary Tree” (page 10)

There is a great deal of debate regarding the fossil or structural evolutionary record (“stones and bones”) versus the genetic or molecular evolutionary record (“genes and brains”) as concerns the evolution of intelligence.  Important brain genes are called HAR1, PDYN, FOXP2, and ASPM.  Of these, ASPM was discussed in the AMNH exhibit (and my itinerary) and is believed when defective to cause a severe brain defect called microcephaly or small-brain.  It is important that while dolphins have a bigger brain than us, we have more cerebral folds.  This makes us more developed intellectually.

Humans and chimpanzees differ  genomically by no more than 1.2%.  All hominid lineages ultimately branched and died: the emanation is not linear (1 from the other), but is instead a dead-end.

What makes us human?  Ultimately, our creativity (art, music, and engineering), and our ability to communicate effectively with each other.  Teaching, in fact, allows us to build upon the successive accomplishments of every generation that comes before us.  Records and our ability to learn from them also keep us from repeating the mistakes of our forefather ancestors.  Sounds philiosophical, but it’s not…our ability to wax philosophical is also what makes us human!

These are your last content notes.  We will move from this to lab folders and regents review after Monday’s test.  The LE regents is June 11, 2013, the day after june 10, our last day of class.  (.  Get here 12 noon June 11 with sharp pens and pencils, and your sharp minds.  I’ll miss you all tons and tons!    Sincerely, Dr. Ned. (
