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Ages of sand: A speech on life by Douglas Adams. With sand we make glass, then we make lenses with glass, then with lenses we make telescopes. This is the first age of sand. Astronomers like Galileo used telescopes to discover that we are not the centre of the universe.  We also use lenses in microscopes, which is the second age of sand. Scientists use microscopes to discover the sub-atomic level of our universe. The third age of sand is the silicon chip (silicon can be made from sand). This brings us to the use of computers which allows us to do mathematics and many other things extremely quickly. The fourth age of sand is communication. We can communicate with essentially anyone around the world and even outside of it. 

Analogy:  a trait or an organ that appears similar in two unrelated organisms. Bats and birds have flight, but acquired this ability independently. 

Binomen: Also known as a binomial name is the name of a species created by using binomial nomenclature. It is a universal way of naming a species so that anywhere in the world you can use the same name. The name consists of two parts in Latin, the first being an adjective and the second being a noun. For example Homo sapiens is the Binomen for the human species. But anywhere in the world you can say Homo sapiens to a biologist and they will know what you’re talking about.

Binomial nomenclature:  Is the universal system of naming species. It was started by Linnaeus. The name’s given to the species’ are called Binomen (see above definition).

Biogeography:  The study of the distribution of species in a space through time.  It is the science of how geographical components such as elevation, isolation, etc can impact a species. For example, if a certain amount of one species migrated to live up on a mountain how would they become different to the species that stayed on the ground. 

Catastrophe theory: Developed by Georges Cuvier, this is a theory that a catastrophic event in the past (possibly Noah’s flood) wiped out many species across the globe. This would explain the extinction of many species that were surviving well. Cuvier reasoned that each layer of fossils represented the remains of whatever species were killed by a certain catastrophe, and each catastrophe brought about a new layer of fossils.

Cell theory: A theory that states all cells came from pre-existing ones. As well as that the cell is the functional, structional, and organizational unit for all living organisms.  The theory also describes the properties of cells (its selectively permeable membrane, selective proteins, methods of reproduction, etc.) 

Chronological prediction:  This is trying to foretell the future.  Scientists will do this to test biological theories. A good prediction can be made by looking at what went on in the past, for example the growth of a certain species, but the predictions can never be certain due to many factors that affect the biological world such as natural phenomena (e.g. asteroids, landslides, etc).

Cladogram: A diagram used to show the relationships among organisms. It uses characteristics and traits to generate a sort of flow chart with the ancestor at the beginning. This is usually done by a computer after the data of the different species are registered.

Common ancestry: This is a theory proposed by Charles Darwin that all organisms came from the same ancestor through an evolutionary process. The theory states that all organisms share common genetic heritage with each other. LUCA, last universal common ancestor, is believed to have appeared about 3.9 billion years ago. 

Constancy of species: This is the theory that species do not carry all the same traits as their offspring. This can cause change in the genes of a species over time.  However, some traits do stay the same due to DNA being passed on.

Control: 

Convergent evolution: This describes unrelated organisms acquiring the similar trait. The most well known example of this is flight, which are present in birds, insects, and some mammals (bats). These acquired traits are known as analogous structures (wings).

Cuvier (Georges):  A French naturalist and zoologist. He came up with the catastrophe theory as well as the idea of extinction. 

Darwin (Charles): An English naturalist. He proposed that all species today have descended over time from a common ancestor. This is known as the theory of evolution.  He coined the term natural selection which means that stronger species will survive and there for pass on their favourable traits. 

Darwin (Erasmus): An English physician and philosopher. He translated Linnaeus’ work into English. He also wrote the Temple of Nature poem to describe how he thinks organisms have changed over time.

Deduction: general to specific, used in physical science

Descent with modification: Also known as evolution is the change in inherited characteristics in a species over time. It is believed that life on earth started 3.9 billion years ago and began with a common ancestor. Descent with modification gave rise to all the complex species we have today. 

Divergent evolution: Is when multiple differences between groups can ultimately lead to a completely new species. This usually occurs when the same species is divided into different and isolated environments, which stops the gene flow between the species causing them to have different characteristics. 

Domain: The highest rank in biological taxonomy.  The three domains are Archea, Bacteria, and Eukarya. An organisms’ domain is based on their genetic characteristics.

Empirical observation:  Empirical information is that obtained from an experiment or observation.  It is also able to be proved from by an observation or experiment.  In science, all information must be empirical.

Essentialism: A theory by Theophrastus that everything has its own role and everything reproduces its offspring in the same spot with the same role. Essentialism lasted until 450 CE. 

Eukaryotes: Organisms whose cells contain complex structures enclosed within membranes. The defining characteristic of a eukaryote is a nucleus enclosed in a nuclear envelope. Animals, plants, and fungi are all eukaryotes.

Evolutionary tree: A branching diagram showing the evolutionary relationships between species, such as similar traits. The evolutionary tree is based on the theory that all species have descended from a common ancestor. 

Extinction: The complete loss or dying out of a species due to environmental or other factors.
Fact: Something that is known to exist or be true
Fitness: The ability of a population of a species to increase or maintain its population on proceeding generations
Fossil Record: The accumulation of all the artifacts and fossils that have been accumulated from various places round the world. Can be studied as a whole or narrowed down to a time period. 
Germ Theory: Theory that states that many diseases are caused by micro-organisms in the body. Developed in the 1800s but still remains accurate, radically changed the practise of medicine.
Historical narrative: Written work about the study of the human past.
Homology: the same organ in different animals under every variety of form and function". Organs as different as a bat's wing, a seal's flipper, a cat's paw and a human hand have a common underlying structure of bones and muscles. Owen reasoned that there must be a common structural plan for all vertebrates, as well as for each class of vertebrates.
Homoplasy: Convergent evolution. This describes unrelated organisms acquiring the similar trait. The most well known example of this is wings, which are present in birds, insects, and some mammals (bats). These acquired traits are known as analogous structures.

Huxley: Proponent of the theory of natural selection and evolutionary synthesis. He is known as "Darwin's Bulldog" for his advocacy of Charles Darwin's theory of evolution. Synthetic theory of evolution
Hypothesis: A proposition to explain a phenomenon, or a set of phenomena, which undergoes testing to see if it is true or false
Induction: From specific to the general, observation used in natural science.
Lamarck: Early proponent of the theory that evolution occurred according to natural laws. Proposed transmutation
Law: After a theory is accepted as true it becomes  a law.
Leclerc: The father of all thought in natural history in the second half of the 18th century published thirty-six quarto volumes of natural history.
Linnean taxonomy: Used to describe and categorize all living things. Every species gets a unique name in an effort to make all keeping track of all living things a lot easier.
Linneaus: The father of modern taxonomy as well as the inventor of the Linnaean taxonomy system. 
Logical prediction: The ability to predict trends and behaviours based for the future based on current trends and conditions.
Lyell: Author of principles of Geology, popularised James Hutton’s concepts of uniformatarianism, as well as being a close and influential friend of Charles Darwin
Mendel: Founded the science of genetics by demonstrating the ability to produce desired traits in pea plants.
Modern biology: Biology as it is today, a relatively young science as we have only relatively recently been able to physically explore the bodies of various species including humans.
Natural Sciences: Branch of science dedicated to determining the rules of the natural world by using reasoning and logic, as well as scientific methods.
Natural selection: Theorized by Charles Darwin, natural selection is the idea that favourable traits will be passed on through generations of a species, whereas the ones who don’t end up with this favourable trait will die out.
Null Hypothesis: A hypothesis that has yet to be tested.

Organicists: People believing the philosophical perspective which views the universe and its parts as organic wholes and as living organisms. Plato was one of the first to believe such a thing. Vital force replaced by genetic program and the importance of emergence.
Pasteur (Louis) :  French chemist and microbiologist who was one of the most important founders of medical microbiology. He is remembered for his remarkable breakthroughs in the causes and preventions of diseases. His discoveries reduced mortality from puerperal fever, and he created the first vaccines for rabies and anthrax. His experiments supported the germ theory of disease. He was best known to the general public for inventing a method to stop milk and wine from causing sickness (pasteurization)
Physical sciences: Sciences such as chemistry and physics that study non-living systems, as opposed to life sciences
Physicalists:  People believing that there are only physical characteristics and that everything we need to know about anything can be discovered by examining its physical characteristics.
Prokaryotes: organisms whose cells lack a cell nucleus (karyon), or any other membrane-bound organelles. Mostly unicellular.
Proximate causes: events which are closest to, or immediately responsible for causing, some observed result. This exists in contrast to a higher-level ultimate cause (distal) which is usually thought of as the "real" reason something occurred. How it happened
Sampling error: The amount of inaccuracy in estimating some value that is caused by only a portion of a population (i.e. a sample) rather than the whole population. This amount of inaccuracy is commonly referred to as an error. Sampling errors can be measured and quoted in many different ways, but in practice the reported error itself is almost always an estimate of the real error rather than an absolute measure of the error (which would usually require analyzing the entire population).
Scala naturae: Chain of being developed by Aristotle. Hierarchal chain starting with God at the top, followed by archangels, angles, and then progressing through men, animals to the devil
Schleiden and Schwann: Cofounders of cell theory, Suggested that cells are the basic unit of life
Scientific revolution: refers to the history of science in the early modern period, where development in mathematics, physics, astronomy, biology, medicine and chemistry transformed views of society and nature. According to traditional accounts, the scientific revolution began in Europe towards the end of the Renaissance era and continued through the late 18th century, the later period known as The Enlightenment
Special creation: a theological doctrine which states that the universe and all life in it originated in its present form by unconditional fiat or divine decree.
Synthetic theory of evolution:  a union of ideas from several biological specialties which provides a widely accepted account of evolution. It is also referred to as the new synthesis, the modern synthesis, the evolutionary synthesis, millennium synthesis and the neo-Darwinian synthesis.
Taxon (taxa):  a group of one (or more) populations of organism(s), which a taxonomist adjudges to be a unit. Usually a taxon is given a name and a rank, although neither is a requirement. Defining what belongs or does not belong to such a taxonomic group is done by a taxonomist with the science of taxonomy. It is not uncommon for one taxonomist to disagree with another on what exactly belongs to a taxon, or on what exact criteria should be used for inclusion.
Taxonomy: the science of classifying organisms based on shared characteristics, such as a vertebra.
Theory: One person’s suggestion of how something may or might have happened, like evolution. Theories are changed to laws once they have been proved beyond doubt
Transitional forms:  any fossilized remains of a life form that exhibits traits common to both an ancestral group and its derived descendant group. This is especially important where the descendant group is sharply differentiated by gross anatomy and mode of living from the ancestral group. These fossils serve as a reminder that taxonomic divisions are human constructs that have been imposed in hindsight on a continuum of variation.
Transmutation: The altering of one species to another, such tigers to house cats
Transmutation of species: a term used by Jean Baptiste Lamarck in 1809 for his theory that described the altering of one species into another, and the term is often used to describe 19th century evolutionary ideas that preceded Charles Darwin's theory of natural selection.
Ultimate causes: The real reason that something happened, unlike proximate cause which is event that lead up to an event. Why it happened
[bookmark: _GoBack]Uniformitarian theory:  the assumption that the same natural laws and processes that operate in the universe now, have always operated in the universe in the past and apply everywhere in the universe. It has included the gradualistic concept that "the present is the key to the past" and is functioning at the same rates. Uniformatarianism has been a key principle of geology and virtually all fields of science, but naturalism's modern geologists, while accepting that geology has occurred across deep time, no longer hold to a strict gradualism.
Vestigial structures: Structures in the body that aren’t necessary for a species to survive (Ex: the appendix)
Vitalists: People believing in the doctrine, which was often advocated in the past but is now rejected by mainstream science, that living organisms are fundamentally different from non-living entities because they contain some non-physical element or are governed by different principles than are inanimate things. Physical and chemical laws apply, but living things have a vital force (essence).
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