	  
BIO1130 - Biology Biologists and Biosciences Keywords
Artificial Selection ( Charles Darwin)

Selective breeding of animals or plants to ensure that certain traits are apparent at higher frequency in next generations
Ages of Sand

Douglas Adams wrote about the four Ages of Sand1) Telescope2)Microscope3) Computer chip4)Fibre Optics

Silica sand is melted to make glass, which is used in the above four terms
Analogy

Anatomical structures of UNRELATED organisms which function similarly but don't sharecommon ancestor 

The structures/traits at first were different but than later evolved to preform the same function( similar living conditions)
Binomen or Binomial nomenclature

A name having two parts

A scientific name with a rank of species , with two terms: a generic name and a specific name
Biogeography

Buffon's major contributions/ideas

He observed that in different parts of the world (even though they had similar conditions) theywere inhibited by distinct kinds of plants and animals, organisms change based on environment

Climate and species are prone to change
Catastrophe theory

Cuvier's theory

The theory that earth has been affected by sudden, violent events that were worldwide in scope

Major changes in organisms on earth are the result of the catastrophes rather than evolutionary processes
Cell theory

19
th
century ( Schleiden and Schwann)

The basic makeup of all organisms is the cell (living)

All new cells must come from other living cells ( therefore, cells must divide)

Can exist alone as an organism or with millions of cells ( diff roles) 
Chronological prediction

 Not based on facts, not usually from data, no basis

The predictions that are usually known in the media, known to the public, ex: horoscopes,fortunetelling events
  
Common ancestry (Charles Darwin)

Organisms are all related in some way, and even though the species change and evolve, theystill have a common ancestor 

Evidence for common ancestor includes:1) Similar anatomy2) Competitive embryology (similar early embryo)3) Vestigial structures (not used anymore)4) Biogeography5) Molecules
Constancy of species (Charles Darwin)

There is no constancy of species ( diversity within species), they have changed over time

Extinctions, new life forms as seen in fossils, transitional forms are proof that species DOchange
Control

In experiments, must have a control

Is the factor that is not manipulated in experiment
Convergent evolution

The evolution of similar adaptions is distantly related to organisms that occupy similar environments

Organisms evolve structures that have similar (analogous) structures or functions in spite of their evolutionary ancestors being very dissimilar or unrelated

Ex: bats, birds, insects: all have wings to fly, but they evolved independently of each other 
Cuvier, Georges (1769-1832)

Was a french zoologist who determined that the layers of fossils represented organisms that hadlived in the past

Cuvier and other followers developed the theory of Catastrophic/Extinction theory

They determined that different species came along and recolonized the area, and when another catastrophe struck, they formed a different set of fossils in the next higher layer of the previousone.
Darwin ,Charles (1809-1882)

19
th
century

Changed the view of evolution

Survival of the fittest: certain individuals are more likely to survive than others b/c of favourable traits, that will be passed down on to offspring = evolution by natural selection

The offspring with favourable traits for the environment will survive, others will die off 

He had no idea of how variation came about or how it was passed from one generation to thenext
Darwin, Erasmus

18
th
century

Wrote poem: “ Temple of Nature”- says there is a relationship b/w things in Scala Naturae

All organisms did not come at once ( they are related)

Translated Linneaus' work to English
  
Deduction

From general to specific

For physical science (not Natural)

Make general assumption, then fit it to everything else ( Ex: Incest have wings, Beetle is incest,therefore, has wings)
Descent with Modification ( Charles Darwin)

AKA Biological Evolution

Evolutionary alterations/changes of ancestral species

Descendants have been modified- have taken certain traits from their ancestors which providedan advantage in procreation

The passing of selected traits to offspring,Ex: birds with stronger beaks break ore nuts easier, eat more, and are stronger, so they procreatemore, more birds in the population will now have stronger beaks, b/c the strong beak bird had moreoffspring’s. Therefore the descendents have been modified, so they changed to have stronger beaks
Divergent evolution

The accumulation of differences between groups which can lead to the formation of newspecies

Usually a result of individuals from the same species adapting to different environments,leading to natural selection defining the success of specific mutations

Two or more biological characteristics have a common evolutionary origin but have divergedover time
Domain

The highest taxonomic category ( above Kingdom)

The three domains are Archaea (Monera Kingdom), Bacteria (Monera Kingdom), and Eukarya

Domain was added later 

Based on Ribosomes
Empirical observation

For physical science- uses math

Information that is collected by observation, experience, or experiments

You observe, use the data, use formulas and it works- gives you what you expected based onobservations and hypothesis.
Essentialism

400-450 BC

There is an essence in every organism that makes it that unique organism

The essence cannot change and therefore, the organism's position in the Chain of Being cannotchange

The Scala Naturae is fixed- no changes

Their differences = due to their special essence (Plato)
Eukayotes

 Nuclear material is organized in membrane-bond nucleus

Including animals, plants and fungi (and protists)

Cells are organized into complex structures enclosed within membranes
Evolutionary tree
  

Branching--> evolutionary relationships--> Common ancestor 
Extinction (Cuvier)

18
th
century

Found fossils of organisms that he had never seen on Earth ( no longer exist on Earth)

These organisms (Ex: Irish Elk) must have gone extinct with the major catastrophes on Earth( got rid of animals that don't exist now)
Fact

When more and more evidence supports a theory, it may become a fact

Evidence + Theory
Fitness

Success of an organism at passing on its genes

The more likely that an individual can survive and live longer to reproduce, the higher is thefitness
Fossil Record

The fossilized artifacts and their placement within the earth's rock strata

Provides info about evolution on earth (species that have lived during a specific geological period and than evolved in time)

Cuvier (new organisms) and Lyell (Strata) found and studied a lot of fossils
Germ Theory

1900s

Germ Theory- worked on fungi, molds,bacteria, disease

came up with pasteurization to keep food from growing mold
Historical narrative

For biology/Natural science

Study all facts relating to the problem, infer all sorts of consequences from the reconstructedfactors, and than try to explain the observed facts

Important to discover factors that contributed to later events in history
Homology

Any similarity between traits of organisms that is due to their shared ancestry

Two anatomical structures or behavioural traits within different organisms that came from their common ancestor 

 Not necessarily used for same function as ancestor or each other but similar structure ( could bevestigial now)
Homoplasy

Structures of UNRELATED organisms which function similarly but do not share commonancestor 

The structures or traits came about separately and than later evolved to preform the samefunction (similar living conditions)

Looking for homoplasic organisms do not have common ancestor 
Huxley (Julian)
  

Made connection between Mendel and Darwin's theories

Realized that heritable material is what is passed on to give life to new organisms

Synthetic theory of Evolution – genetics and natural selection (filled gaps)
Hypothesis

Explanation for facts/phenomena that can be tested or answered by investigation/experiment

Little tests which can lead up to a theory
Induction

For natural science

Specific to general

Biologist would make a decisionEx: This animal is a insect and have wings, therefore all animals have wings 
Lamarck,Jean Baptiste (1744-1829)

1800s

Simple organisms become more complex and went up the ladder ( Scala Naturae)

His mechanisms were not quit correct, but he did propose four important ideas1.He proposed that all species change through time2.He recognized that changes are passed from one generation to the next3.He suggested that organisms change in response to their environment4.He hypothesized the existence of specific mechanisms that caused evolutionary change
Law

Have to be universal, have to work everywhere not just on earth

This is very rare in science b/c we only know about life on Earth
Leclerc, George-Louis- Buffon

Proposed Biogeography and Common ancestor 

Was a french scientist, who notice that there are body parts with no apparent functionEx:, feet of pigs and other mammals have two toes that never touch the ground

A question arose that why do useless structures exists?

His answer was that some animals must have changed since their creation

He suggested that the useless body parts must have functioned in the ancestral organisms
Linnaeus taxonomy

Classification of organisms in order system that indicates natural relationships

When organisms are associated within the hierarchy, it shows evolutionary relationships

So species in the same genus are more closely related and more alike than species that are ondifferent genus (within same family)

Domain, Kingdom, Phylum, Class, Order, Family, Genus, SpeciesKing Philip Came Over From Germany for Supper 
Linnaeus, Carolus

Discovered taxonomic hierarchy and binomial nomenclature

Divided organisms based on observable characteristics that they shared
Logical prediction
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
A pattern is observed

Based on facts and observations, one expects this to happenEx: Based on patterns of the Earths rising temp (+2 degree C each year), one expects that globalwarming will cause the water in the oceans to evaporate slowly
Lyell,Charles ( 1797-1875)

Stratigraphy- notices that rocks have strata

Orders strata ( by doing chemical fingerprinting) according to time

This must have taken a long time, could not happen all happened on Oct 23
Mendel, Gregor

1900s

Law of segregation of Characters, Law of Independent Assortment

Offsprings inherit packages of info of physical traits (one from each parent)

Realizes what is transmitted ( Darwin could not figure out)

Knows gametes and that they recombine
Modern Biology

19
th
century

Darwin, Mendel, Pasteur, Cell theory

Biology = Advanced
Natural Science

Biology

as opposed to physical science

Only became a respected “science” recently (19-20
th
century)

Study of living objects, more than just laws, not universal, based on historical narratives
Natural Selection (Darwin, Charles)

Process by which alleles that increases the likelihood of survival and reproduction become morecommon in subsequent generations

Survival of the fittest- favourable traits passed on
Null hypothesis

True until invalidated by a statistical test, when nothing happens (no positive or negative result)

Cannot say that a null hypothesis is “accepted” rather a null hypothesis “cannot be rejected” asit remains to be true based on the statistical evidence supporting it
Organicists

1930

 physicalists and vitalists come together to be organicists

no more “essence”- now genetics and concept of EMERGENCE, the whole is more than thesum of the parts ( functionality increases when the parts work together rather than alone)Ex: Swarm behaviour in birds- combine as one big super organism that can plan, prepare etc..
Pasteur , Louis

1900s (mid)

Life can only come from life ( not spontaneous generation of life)

Germ theory- worked on fungi, molds, bacteria, disease

came up with pasteurization to keep food from growing mold
Physical science
  

17
th
century

Believe physics and chemistry explain everything

mechanic processes in each organism,living things are mechanics (except humans)

Believe all organisms obey the laws of physics/chemistry

should be able to reduce machine to parts that make machine work 
Prokaryotes

 No membrane-bound nucleus

DNA is not organized into chromosomes (nuclear material in cytoplasm)

Prokaryotic organisms = Monera
Proximate causes

The how?, questions are asked and tested

Addresses mechanics of the here and now

observed through morphology and behaviour expressed as the PHENOTYPE ( what you see)

 NumericEx: What will i get if i cross these? How are they crossed? 
Sampling error

Refers to the precision of the measuring instruments/tools used in an experiment

One must report the sampling error in an experimentation

In order to reduce sampling error, repeat the measurement several times and take the average of the measurements.
Scala Naturae (Aristotle)

400-450 BCE

Is a way to classify or rank species, also called the Great Chain of Being

God at the top, then his assistants (angels), humans, animals, plants etc
Schleiden and Schwann

1860

Came up with Cell Theory- cell = basis unit of organisms- cells divide and all cells have characteristics of life
Scientific revolution

16-18
th
century ( modern ages)

Began with Copernicus theory that Earth is not the center of the universe

Kelper (planetry motion), Newton (motion, gravity), Galileo ( Earth revolves sun), Boyle(gases), Pascal (Calculus), etc..

 New ideas in physics, astronomy, biology, math, chemistry
Special creation

Earth was created at once by higher power 

on Oct 23, 4004 BCE

Species don’t change – not old

Everything was created at once
Synthetic theory of evolution
  

Mutation provides the raw material for evolution

some mutations are advantageous and help in the struggle of survival, selected by nature, as aresult are mutations favourable to living being developed gradually

Law of mutations and heredity (Mendel)and theory of natural selection and acquired traits(Darwin)
Taxon (taxa)

A particular group of organisms of any taxonomic rank 

system of genetically related individualsEx: Phylum, genus, species
Taxonomy

Classification of organism's into groups based on similarities of structure or origin(Thophrastus)

Helps to understand which organisms are more closely related
Theory

Set of hypothesis= theory

Explanation that explains events in the natural world and makes predictions on how they willoccur 

Based on a lot of observations that have been supported by many hypothesis that test the theoryto be sure it is true

theory= based on facts

explains general phenomenon 
Transitional forms

Fossils of intermediary forms of life that show an evolutionary transition

organism's between the gapsEx: reptiles – birds ( reptile with feathers)water animal (amphibians) – land animal (Puijila Darwin)
Transmutation

Essence changed dramatically, new organisms

Brings about variationEx: chicken lays egg, produces chick, chick, chick, then DOG – completely different organism 
Transmutation of species

Lamarck’s theory (16
th
century) explaining evolution ( how organisms could change)

if you develop a trait and it is used or exploited, the it will be passed on long necks tooffspring’s

organisms essence will improve until it reaches the top of the Scala NatureaEx: Giraffes had short necks, lengthened to reach top of the trees, passed on ling necks to offspring’s

WRONG- genes given to offspring’s are set aside at young age
Ultimate causes

Why? Questions

Underlying reasons, dig deeper 

GENOTYPE – not observed

historical narrative
Uniformatarian theory
  

The Earth is much older than was stated

Earth was formed by long term forces SLOWLY ( volcanoes, earthquakes) but no violent, planet-wide catastrophe

the same processes that occurred in the past are occurring now and will in the futureEx: over years, a steam could make a valley, so it must have taken millions of years to form Earth
Vestigial Structures

The useless body parts that we observe today, which must have functioned in the ancestralorganismsEx: Humans have appendix, humans have goosebumps

these structures help see common ancestor 
vitalists

agree with physicalists but say there’s something more than just mechanic processes

living things have essence- a vital force

 but it is hard to quantify, calculate essence ( cannot be explained as physical or chemical phenomena)
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