
PreDarwinian Biology 
Ages of Sand: Douglas Adam’s thinks these are most important steps in science. 1: Telescope 1608 (Can now explore space), 2: Microscope 1678 (Can now explore very small things and cells), 3: Computer chip 1961 (Fast calculations and huge capabilities), 4: Fiber optics (Data transmission, sharing information over great distance)
Al-Dinawari: Islamic scholar who expanded on Theophrastus’ plant books, adding Islamic plants.
Alhazen: Established Scientific Method still used today. (1: Make observation, 2: Make statement, 3: Prediction (Hypothesis), 4: Testing, 5: Analyze results, 6: Formulate conclusion)
Al-Jahiz: Prominent Islamic scholar who wrote the “Book of Animals” which had the idea of natural selection in it as it talked about a struggle for existence, resources, avoidance of being eaten, and breeding. Animals that survive to breed can pass on their successful characteristics to offspring.
Aristotle: Greek guy who created an inventory of biological discoveries (ladder of life/ Scala Naturae) which was an artificial taxonomy. Some things were right, some things were not.
Artificial Taxonomy: Organization based on appearance, much simpler than natural.
Avicenna: Added Indian and Muslim medicine to the Hippocratic Corpus which was used until the 17th century.
Binomen: Latin two-part name. 
Binomial Nomenclature: Linnaeus system that gives every living organism a unique Genus and species name. First part is noun which is the organism, second part is an adjective describing the organism.
Biogeography: Study of distribution of species and ecosystems in geographic space through geological time.
Chronological Prediction: Foretelling of future events, not the type of prediction used in science. (e.g. horoscopes)
Classification: Classifying something according to shared qualities or characteristics.
Control: A variable that doesn’t change within an experiment and remains consistent so that other changing variables may be observed without interference.
Cuvier (Georges): A French man who notices that bones in quarries weren’t those of mythological creatures. He collected the bones and assembled them into skeletons which were similar to modern day organisms. He coined the term extinction and is “the Father of Comparative Biology”
Deduction: Inferring something specific from general. (E.g. all insects have wings, and this animal is an insect so this animal must have wings.)
Empirical Observation: Based on observation and experience instead of theory or logic.
Essentialism: Organisms are unchanged and they are what they are because of a unique “essence”.
Extinction: Species no longer alive today. All extinct animals were thought to be animals that didn’t make it onto Noah’s ark. Some thought the animals might all be alive somewhere like the Lost World.
Fact: Something that is indisputably true.
Folk Taxonomy: Classification and rules that are passed on between generations through spoken word.
Great Chain of Being: The Scala Naturae, created by Aristotle, saying which organisms are superior. God is at the top, then man, then four-legged beasts, all the way down to Satan at the bottom.
Harvey: “Father of Physiology” he mapped out the circulatory system and explained how blood pumps. He made the humours
Hierarchical system: Categories contained within larger categories, in order from big to small. This gave predictability. 
Hippocrates: A Greek who collected notes from everyone who practiced human biology and turned it into one document, called Hippocratus Corpus. Called “Father of Modern Medicine”
Historical Narrative: History in a story based form.
Hypothesis: A baby theory. It is a prediction that has been tested as is proven.
Ibn al-Baitar: Added highly accurate pharmaceutical knowledge to Theophrastus’ book. He added dosages, preparation information about medicinal plants.
Induction: From the specific to the general. (E.g. This animal is an insect and it has wings, so all insects have wings.)
Industrial Melanism: The darkness of the moths due to living in an industrial region where the environment (trees) is soot-darkened.
Lamarck (Jean-Baptiste): French Naturalist who tried to explain the changing biodiversity over time. He believed that environmental changes could influence an organism to change over its lifetime and that this change would pass onto children. Lamarck’s most important contribution was saying that “species change over time.”
He says “species change over time” based on the work of the other scientists in that time. And he comes up with infusarium (lowest complexity) and it gets more complex over time. And that a hundred years later, another infusarium pops up and develops. (Infusaria happens by spontaneous generation.) The environment is modifying the essence, and as the essence is modified, it is improving to match the environment in which it is found, and traits acquired are passed onto the next generation and so on. He didn’t know that when an animal embryo forms, there are germ cells set aside and remain unaffected, that go on to produce gametes. Somatic cells, which were being modified, aren’t passed on.
Law: Something that is universally true. There are many in physics, chemistry, and math, but very few in biology because we only know about our earth.
Leclerc (George-Louis - Buffon): A rich, influential guy who put together the huge Histoire Naturelle which was filled with observations from his travels. He gave the first explanation of how organisms change over time. He noticed there was a large cat-like predator everywhere he visited (tiger, lion, cheetah, cougar, etc.). He believed every creature arrived in the Garden of Eden and dispersed from there, changing due to environment so that they could function better.
Linnaean Taxonomy: Binomial nomenclature. Linnaeus system that gives every living organism a unique Genus and species name. First part is noun which is the organism, second part is an adjective describing the organism.
Linnaeus (Carolus): He established the binomial nomenclature for naming species and organized his findings into the Systema Naturae and he came up with the Kingdom, Phylum, Class, Order, Family, Genus, Species (although phylum and family were added later, and not by him)
Logical Prediction: An if then statement that would make sense and can be tested.
Mechanical Taxonomy: Classification based on anatomical features. It was partially right, and partially wrong. Like mollusks and clams lumped with worms because they have no legs, but this wasn’t right. Linnaeus’ binomial nomenclature.
Middle Ages: 450 AD to 16th century. There were 400-700 the Early Middle ages (the Dark ages) which was the collapse of roman infrastructure. Then the High Middle ages, 1000-1300 with lots of rebuilding of infrastructure. There was huge cultural and knowledge advancement. Late middle ages 1300-1500 everything went back to square one when the black plague when it took out 2/3 the population in 50-60 years and 1/2 Europe was dead. There was no time for advancement and learning. However, things were flourishing in the Islamic world, and they retained the European written knowledge and added to it.
Natural Sciences: Animate objects, it’s more than just physical and chemical laws (genetics), and they are not universal as they are only true on earth. There was huge variability within natural science and there’s little similarity in physical appearance so it was basically a pain in the butt just like this midterm. It was based on historical narratives and induction was the most used method. They could have multiple theories about something and a single falsification wasn’t enough to discredit a theory. (eg. giraffes have long necks not only to access food, but also to fight each other because they’re punk rock)
Null Hypothesis: When you realize one of the variables in your hypothesis doesn’t change after all and you were wrong.
Organicist: Physicalists and vitalists merge into Organicists thanks to Darwin. The “vital force” or “essence” is replaced by genes, and the importance of emergence (which is that the whole is more than the sum of its parts.
Physical Sciences: About inanimate objects, and just physical and chemical laws. Their laws are universal, and are true everywhere in the universe. In a way it was easier because all molecules in a substance were identical allowing simple observation. It was also based on empirical observations and experimentation was the preferred method. They had a single theory that couldn’t have exceptions and a single falsification was enough to abandon a theory.
Physicalists: They believed that all living things were machines operating by mathematical equations except humans (descartes in the 17th century was big).
Primary Reference: The scientist is the author, and every fact is referenced. 
Proximate Causes: How? The direct or immediate cause. (Like a reflex reaction. I hit your knee, you kick because the tendons in your knee are connected in such a way that it jerks up. I insult your mother, you punch me because you love your mother and feel like you must defend her.) Phenotype (morphology and behaviour), mechanical (predicable), here and now, genes in action, experiments). It’s more for physical science-like biology.
Sampling Error: You didn’t sample a large enough number of population (flip a coin 10 times, maybe get 7 heads, 3 tails, flip it 50 times and get closer to real chance of 50% maybe get 27 heads and 23 tails). You should sample 10% of the population, and you should eliminate confusing variables and keep controls and repeat the test.
Scala Naturae: The great chain of being proposed by Aristotle. The Scala Naturae, created by Aristotle, saying which organisms are superior. God is at the top, then man, then four-legged beasts, all the way down to Satan at the bottom.
Secondary Reference: It’s material that is reviewing a primary reference. Like an anatomy specialist referring to Vesalius’ work, perhaps.
Special Creation: Everything was created at once by God.
Taxon: A major or minor group.
Taxonomy: A way to sort things by groups.
Tertiary reference: A compilation of information from primary and secondary sources, like a textbook or wikipedia.
Theophrastus: Student of Aristotle, he made a huge plant book with lots of plant knowledge yeah man. Medicinal plants were important, as well as agricultural plants, and plant fibre. He made 10 books on plants and seeds and he was very accurate.
Theory: Something supported by many hypothesis, this is better than a fact (because you can’t really say anything is a fact in biology.)
Ultimate Causes: Why? The ultimate driving cause. (I hit your knee, you kick because your body was designed to have this reflex so protect you or something. Why does the reflex exist?. I insult your mother, you punch me because your mother brought you up and you feel like you have to repay her by keeping an upstanding image of her.) Genotype (genes and history), variable (probabilistic), evolutionary past, changes in genetic programs, historical narratives.
Van Leeuwenhoek: Created the microscope, but it was just a glass sphere on a metal plate and he didn’t tell people how to make the sphere and no one could duplicate it what a clever little man.
Vesalius: The “father of anatomy” he dissected the human body and published human anatomy books with illustrations. All the dead, flayed bodies and skeletons were posing like for a Vogue photo-shoot what a sick bastard, he’s my kind of guy.
Vitalists: They kind of agreed with physicalists about living things being machines but they believed that living things had this essence that made them unique. Physical and chemical laws still apply though.



Darwinian Thought
Analogy: Convergent evolution, really.
Bicarbonate: HCO3-
Biogeography: Study of distribution of species and ecosystems in geographic space through geological time.
Carbon Cycle: Ocean: Atmospheric carbon dioxide dissolves in ocean to form sediments and fossil fuels, and feeding the marine food webs. It eventually cycles back to the atmosphere, perhaps through the combustion of fossil fuels. Terrestrial: Carbon dioxide from atmosphere undergoes photosynthesis to help terrestrial food webs, goes into soil and water through death and decomposition, returns to atmosphere through combustion of wood and fossil fuels and volcanic action.
Carbonate: Is a carbonic acid characterized by CO3 2-
Carbonate Salts: Carbon dioxide through water, making carbonate, plus calcium makes calcium carbonate. Calcium carbonate precipitates out of water to make the salt.
Catastrophic Theory: A huge catastrophic event (like the biblical flood) killed a lot of species, making them extict.
Cell Theory: Founded by Schwann and Schleiden. They saw “kernels” (nuclei) inside cells and they saw cells in everything. They also found organelles common within all cells. The cell is the basic unit of all organisms, individual cells have all the characteristics of life, and all cells come from the division of other cells.
Common Ancestry: The evidence is comparative anatomy and biology. (With molecules if a bunch of animals had the same amino acid change, they share a common ancestor)
Comparative Biology: (e.g. comparative embryology where embryos of many different animals look really really similar in the early ages of embryo and then they slowly develop differences.)
Constancy of Species: Species change over time, they do not remain constant. Fossils and transitional forms proved this.
Continental Drift: Alfred Wagner discovered that animals and plants from different parts of the world were the same in different continents, and that africa fit into south america. He decided there was Pangaea and over 100million years, Pangaea drifted apart. He was the first to pull together all the evidence but he was laughed at because they didn’t know what could move the continents around like that. In 1960s, continental drift started to be accepted.
Convergent Evolution: Different structure, same function. (e.g. Insects, birds, bats, all have wings for flying, but their skeleton is different, embryology different, so flight has evolved more than once. They are all modified to the same function even though they aren’t related to each other.) This is a problem sometimes because they look physically similar (e.g. Linnaeus thought all worm looking things were related) like the common dolphin, a mammal, and the ichthyosaurus, a dinosaur.
Cuvier (Georges): Comparative anatomy.
Darwin (Charles): Most extensive notes on the species and natural history of the world. Collected skins, bones, etc. He wrote 3 hours a day and studied all his material. Very lucky circumstances allowed him to work all this. He said that all species came from same place and changed and kept changing in a branching fashion. Branching becomes natural taxonomy, moving forwards from mechanical taxonomy. Darwin’s five theories are:
· No constancy of species (They’ve been changing over time)
· Common ancestry (common ancestor for everything)
· Gradual changes (gradual change in range of traits in population over time as they change to fit environment)
· Multiplication of species (Possibly because of gradual changes)
· Natural selection
First two theories are accepted right away, but not the last three because you don’t really know what’s gradually changing (which is genes which they didn’t know about at the time.)
Darwin (Erasmus): Translated Linnaeus’ work from Latin to English, wrote Zoonomia, and the poem abut micro-organisms coming out of the ocean and evolving into animals now.
Descent with Modification: Traits passing from parents to offspring.
Divergent Evolution: Originally, the same structure got modified over time to have different functions, this shows they all share a common ancestor. (E.g. The tetrapod limb became modified to became a fin, a walking limb, forearm of human, etc. but they are all the same bone structure, modified.)
Evolutionary Taxonomy: (Natural taxonomy) based on morphological comparison (like the divergent evolution) instead of just anatomical. They sort by divergent evolution, not convergent evolution.
Extinction: The disappearance of a species. 
Fitness: How likely it is a species will pass on its gene.
Fossil Record: Inadequate at start of 20th century. It was missing many transitional forms in the fossil record. We can date fossils much better now, and back then, finding fossils was random. There were no invertebrate fossils or insect fossils because they thought soft body forms didn’t fossilize until recently in 20th century when they found a whole bunch. Fossil record starting to be filled in now because we know where to find them.
Germ Theory: We are all related to one bacteria.
Historical Narrative: The story of biology.
Homology: Originally, the same structure got modified over time to have different functions, this shows they all share a common ancestor. (E.g. The tetrapod limb became modified to became a fin, a walking limb, forearm of human, etc. but they are all the same bone structure, modified.)
Homoplasy: Related to convergent evolution. Different structure, same function. (e.g. Insects, birds, bats, all have wings for flying, but their skeleton is different, embryology different, so flight has evolved more than once. They are all modified to the same function even though they aren’t related to each other.) 
Homoplastic structures: Limb modified several times in total, each time to make a function in a certain species. Shared by two or more taxa.
Lamarck (Jean-Baptiste): French Naturalist who tried to explain the changing biodiversity over time. He believed that environmental changes could influence an organism to change over its lifetime and that this change would pass onto children. Lamarck’s most important contribution was saying that “species change over time.”
He says “species change over time” based on the work of the other scientists in that time. And he comes up with infusarium (lowest complexity) and it gets more complex over time. And that a hundred years later, another infusarium pops up and develops. (Infusaria happens by spontaneous generation.) The environment is modifying the essence, and as the essence is modified, it is improving to match the environment in which it is found, and traits acquired are passed onto the next generation and so on. He didn’t know that when an animal embryo forms, there are germ cells set aside and remain unaffected, that go on to produce gametes. Somatic cells, which were being modified, aren’t passed on.
Leclerc (Georges-Louis - Buffon): A rich, influential guy who put together the huge Histoire Naturelle which was filled with observations from his travels. He gave the first explanation of how organisms change over time. He noticed there was a large cat-like predator everywhere he visited (tiger, lion, cheetah, cougar, etc.). He believed every creature arrived in the Garden of Eden and dispersed from there, changing due to environment so that they could function better.
Lyell (Charles): Observes various rock strata with different characteristics. Father of stratigraphy. Rocks were different layers and they were same or overlapping around the world, and these could be put together to make a more complete view of the world. Created uniformitarian theory. (He got Darwin the job on the Beagle boat)
Mendel (Gregor): Inheritance and genetics. He was working on peas same time as Darwin, he 
Natural Selection: Survival of the fittest, who survives gets to pass on their genes.
Natural Taxonomy: (Natural taxonomy) based on morphological comparison (like the divergent evolution) instead of just anatomical. They sort by divergent evolution, not convergent evolution.
Pasteur (Louis): Pasteur published shortly after Darwin, we now know life is not spontaneous and must come from a germ, or some sort of living plasma.
Plate Tectonics: Tectonic plates can move around. 
Rock Cycle: Sediment to igneous to magma, etc.
Schleiden and Schwann: Schleiden worked on plants, Schwann worked on animals, they came up with the cell theory after examining everything with a microscope.
Special Creation: Everything was created at once by God. 
Transformation: It was slow and gradual. 
Environmental: Lamarck said the change came from the environment causing a slow change over time. 
Finalism: Change is inherent to the essence, and they weren’t fixed, they had a natural chronology of change that was part of the essence. The essence itself was slowly changing over time.
Transitional Forms: Missing links. Horse story: Bones of limbs and teeth of horse as it adapts to the environment. Became more agile as it moved to grasslands (5 appendages down to 3 down to 1 and lengthening) to escape predators, and developed tough enamel on molars to be able to feed on plants. The Archaeopteryx lithographica was the first transitional fossil, it was halfway between bird and reptile and was one of the missing links. (Puijila darwini is about transition of seals to otters). Transition fossil from chimpanzee to human just came up very recently.
Transmutation: Transmutation of essence (not Lamarck). A complete change in essence that is rapid or quick. Chicken laid an egg, get chicken X3, chicken laid an egg, got a hippo (but not really a hippo, just another bird.)
Transmutation of Species: The environment is modifying the essence, and as the essence is modified, it is improving to match the environment in which it is found, and traits acquired are passed onto the next generation and so on. (Lamarck)
Uniformitarian Theory: Slow, gradual, uniform change in the world.
Vestigial Structures: Structures that came from ancestors that are no longer useful today even though they used to be useful. (e.g. goose bumps which was supposed to lift fur to add insulation or to make animal look bigger if under attack, also nictatating membrane was supposed to go over eye to provide protection and under water it would help change optic properties to see) The appendix is NOT considered a vestigial structure anymore as it is a reservoir of important bacteria used in digestion. So they help the immune system as well as digesting. They found out bacterial flora is responsible for the immune system and they need four types of bacteria to make immune system and if they’re not there within the first two months of birth, the child will more likely develop asthma. 
Wallace (Alfred): Collecting and studying organisms in Amazon and Indonesia. Also came up with concept of natural selection which is within a population gene frequency changes as a result of fittest organisms passing their genes to the next generation. He talked to Darwin, who’d been working on it for 30-40 years (who didn’t want to publish because it was heretical). Wallace and Darwin presented to Lyell, but Darwin had so many more examples than Wallace.

Modern Theory

Advanced characters: New derived traits?
Allopatric speciation: Physical separation of a species. Vicariance: Geographical barrier. Dispersal: Weather separates a species like Darwin’s finches.
Anagenesis: Ancestor species is overtaken by the new species that suddenly appears. A new species transforms from old species. Humans probably evolved this way (we overlapped and mated with Neanderthals before we overtook them).
Apomorphy: Is the derived (new) characteristic within a group (evolutionary lineage). 
Automorphy: A trait that only belongs to one group
Behavioural isolation: Mating dance doesn’t match up. 
Biological species: Ernst Mayer’s definition of a species. Species are groups of actual or potential interbreeding populations, which are reproductively isolated from other groups. However, this doesn’t apply to Kingdom of prokaryotes, and asexual reproducers, which meant we couldn’t provide species name for elephants. And you didn’t know about ancient or extinct species.
Character polarity: Most zeroes (closest to common ancestor)
Clade: Group of organisms with single common ancestor. (A single branch on the cladogram)
Cladistics: Study of classification in which it’s based on the group’s most recent common ancestor.
Cladogenesis: two species are separated and they develop differently and when they come back together they can’t reproduce.
Cladogram: The branching diagram showing distance from common ancestor.
Common ancestor: An ancestor that many animals share and they evolved from.
Derived character: Evolution leading up to a clade. It’s a more recent evolution.
Ecological isolation: Different geological location prevents babies.
Extinction: Extinction of one population by hybridization is when one sub-species has out competed another.
Fusion: Two species make a viable offspring that is better suited to the environment so the hybrid becomes a new species.
Gametic Isolation: The sperm isn’t compatible with the egg.
Hennig: Cladogram dude. He developed the cladistic (phylogenetic) taxonomy.
Hybrid zone: Parapatric speciation. Populations are separated by extreme change in habitat or just geographical location, hybrid species develop distinct characteristics and lifestyles in the zone where they meet. (e.g. the salamanders. some were camouflaged, some mimicked newts, so when they moved south, and they almost became different species. But they could still mate so the hybrids aren’t well adapted for anything and the parent species keep evolving)
KISS: Keep it simple stupid. (Parsimony and Occam’s razor.) When there are two or more explanations for something, it is the simplest one that is the explanation.
Mechanical isolation: Square hole, round peg.
Monophyletic: Monophyletic group makes up a clade. Monophyly = clade
Morphospecies: Species distinguished by morphology (anatomical features). Individuals of a species share traits that distinguish them from other species.
Occam's razor: Law of parsimony (KISS). When there are two or more explanations for something, it is the simplest one that is the explanation.
Out group: Closest to common ancestor on the cladogram construction (all zeroes)
Parapatric speciation: Hybrids zones. It occurs when two species are adjacent and in contact with each other and they are potentially mating and producing young, making a hybrid zone. So these two species are evolving and changing from each other but they are still in contact through a certain zone. (Example is a dogs which used to be Canis familiarus which descended from wolf, Canis lupus, but it was discovered they are still really similar genetically, and they can still reproduce with each other. So they were artificially separated and the dog is now called Canis lupus familarus, it is now a subspecies.)
Paraphyletic: All the descendants of the group’s last common ancestor minus a few groups
Parsimony: KISS. When there are two or more explanations for something, it is the simplest one that is the explanation.
Phylogenetic species: Species based on similarities and differences based on physical or genetic characteristics.
Phylogenetic taxonomy: Classifying things
Phylogeny: Evolutionary history of a group
Plesiomorphy: Primitive characters based within a group. (CHECK)
Polyphyletic: Two or more specific branches from different clades that share a common ancestor that isn’t in the cladistic.
Postzygotic isolation mechanisms: Hybrid happened, can’t reproduce. (Inviability -> unable to survive or develop normally, sterility -> cannot have children, breakdown -> hybrid children become weaker as they reproduce and future generations are weaker)
Prezygotic isolation mechanisms: (Ecological, temporal, behavioural, mechanical, gametic)
Primitive character: A very old trait, like one from the common ancestor (e.g. four legs)
Punctuated equilibrium: Period of very little change, then a big change over a few generations, then settles back down.
Reinforcement: Second contact through hybrids (hybrid-hybrid or hybrid-original) but they realize they can’t mate. It’s reinforcing that they are a new species.
Reinforcing the two lineages as the salamanders come back together and it realizes that the hybrids suck.
Reproductive isolation: Different way of making sure species don’t interbreed.
Ring species: When two population which don’t interbreed are living in the same region and connected by a geographic ring of populations that can interbreed.
Sister group: Closest relatives of a given unit in a phylogenetic tree.
Speciation: Evolutionary process that creates a new species.
Subspecies: Same species, different location.
Sympatric speciation: New species come up from within an old species. Something happens within a location, something about the environment, and a new species appears from within the old species.
Symplesiomorphy: Primitive characteristics are shared between groups.
Synapomorphy: Derived characteristics shared between a group.
Systematics: Study of diversity and the relationships between living things. Evolutionary trees like cladograms, phylogenetic trees, phylogenies.
Taxon (Taxa): Group of organisms that can make a unit.
Temporal isolation: Different mating seasons. 
Vicariance: Allopatric speciation with physical barrier.
Zygote: Fertilized egg.

Crossword - Predarwinian Biology

FAMILY is taxon below an order but higher than a genus. 

Douglas Adams divided the history of science into FOUR ages.

Linnaeus lived in the EIGHTEENTH century.

The ancient father of taxonomy was a student of Greek philosopher, ARISTOTLE.

Molecular biologists work with PROXIMATE causes when they compare the DNA sequence of a gene in a healthy person compared to a sick person with a genetic disease.

The genus and species names are written in italic because they are in a different LANGUAGE.

CLASS is taxon below phylum but above order.

Linnaeus’ nested category classification scheme created the HIERARCHICAL system.

After recovering from the loss of Roman commerce and infrastructure, education, and architecture flourish in Europe during the HIGH Medieval age.

TAXON describes any of the major or minor groups in the classification system.

SCALA NATURAE is the Latin name for the great chain of being proposed by Aristotle.

The modern age of science began with the SCIENTIFIC recolution

Until the start of the 19th century, people who studied the living world were called NATURALISTS.

HIPPOCRATES was a Greek philosopher considered the father of medicine because of his consolidation the world’s knowledge of human biology into one massive publication.

The computational power of the silica computer chip is the defining characteristic of the THIRD of Douglas Adams’ age of sand to describe the modern era of science. 

Genus and species names are written in LATIN.

During the time of the Greek philosophers the Hippocratic CORPUS containe dall the known information about medicine known at the time.

In the classification scheme, after Kingdom, Phylum, Class comes ORDER.

Linnaeus’ unique addition to the classification was to give every living organism a BINOMEN.

The medieval ages came to an end at the start of the SIXTEENTH century.

The nursery rhyme “ring around the rosie” describes the start of the LATE middle ages.

FOLK taxonomy is passed on information about the living world by word of mouth from generation to generation.

In physical sciences, observations of the world were made by EXPERIMENT.

TAXA is the plural of taxon.

Rome was attacked by the GOTHS who sacked the city and sent Europe into the Medieval ages, often called the Dark ages.

The species name is an ADJECTIVE in relation to the genus name.

Because natural science uses NARRATIVE to observe and report, their science was often considered inferior to physical scientists.

GENUS is the major taxon between species and family.

YES, the number of major taxonomic groups have changed since they were first proposed by Linnaeus.

The science of the scientific revolution mostly studied INANIMATE objects.

Horoscope is a CHRONOLOGICAL prediction.

For Greeks, the GODS were at the top of the great chain of being.

The first letter of the genus name is CAPITAL.

Islamic scholar Al-Jahiz made observations of animals that predated EVOLUTION.

Aristotle studied ANIMALS.

Natural science uses INDUCTION to work from the specific to find generalized patterns.

Douglas Adam made the Ages of SAND which was used to make glass.

Linnaeus had TWO kingdoms in his classification.

The genus is a NOUN.

Crossword - Biology, biologists, and bioscience

PHYSICALISTS saw living things as being made up of small machines.

The age of science starts with the MODERN scientific revolution.

The FUNGI Kingdom of multi-celled saprophytic organisms that have have a cell wall composed of chitin.

The ANIMALIA kingdom has multicellular organisms that have to feed by swallowing other organisms whole, or in chunks.

ORDER is the taxon after Kingdom, Phylum, and Class in the classification scheme.

Historical narratives ask WHY.

Of hypothesis, and theory, THEORY is the more general finding that has the broadest application.

GENUS is the first part of the binomen, a species name.

Both a theory and a hypothesis must be able to withstand TESTING.

The major taxa recently changed, and DOMAIN was added at the very top of the scheme.

PLANTAE is the kingdom of multicellular photosynthesizers.

Prokaryotes are before the kernel and eukaryotes have a true kernel - the kernel is a NUCLEUS.

SCALA NATURAE is the Latin name for the great chain of being proposed by Aristotle.

The textbook is an example of TERTIARY scientific literature.

Molecular biologists work with the ULTIMATE cause when comparing the frequency of the DNA sequence of a gene that causes a genetic disease in an isolated population immigrants on a small South Pacific island to the country they arrived from.

Natural scientists and physical scientists both agree that the objects they study are subject to CHEMICAL laws as well as those of physics.

Organisms that lived in the past but are no longer living on this earth are said to be EXTINCT.

Physical sciences deal with INANIMATE material, biologists don’t and it is one of the reasons that natural sciences were not part of the scientific revolution.

The NULL hypothesis explains what happens if the manipulated variable in an experiment doesn’t have an effect.

The genus and species names are written in italic because they are in another LANGUAGE.

Linnaeus’ unique addition to the classification was to give every living organism a name with two parts, it is called BINOMEN.

The fundamental CELL theory of biology was proposed by a zoologist and botanist.

The evolutionary history of a group of organisms is expressed as PHYLOGENY.

If you don’t take enough measurements, your result may be subject to SAMPLING error.

Pastuer discredits SPONTANEOUS generation for how living things first appear.

The eukaryote organisms are all grouped into the EUKARYA taxon.

Crossword - Speciation and cladistics

The evolutionary history of a group is referred to as its PHYLOGENY

SIMPLE is the first s in the acronym KISS.

In cladistics analysis the apomorphic character is given a numeric score of ONE

Some species of plants grow at the top of the hill, others at the bottom this hill, it’s an example of ECOLOGICAL isolating mechanism.

On a global scale, continental drift created ALLOPOATRIC speciation.

TAXA is the plural of the term describing any group of evolutionary related organisms in one level of the taxonomic hierarchy.

In cladistics analysis the apomorphic character is given a PLUS symbol.

GAMETIC isolation explains why the fertilization of an egg of one species cannot occur by the sperm of another species.

In cladistics analysis the plesiomorphic character is given a numeric score of ZERO

When a phylogeny for a group includes the ancestor but not all the descendent taxa, it is referred to as PARAPHYLETIC.

In cladistics, SYN prefix indicated that the derived characters are shared between different groups of organisms.

TAXON describes a group of evolutionary related organisms in one level of the taxonomic hierarchy.

Cladistic analysis was first used to study the evolutionary relationships of INSECTS.

SUBSPECIES is the lowest taxonomic level for adjacent ring species.

In allopatric speciation, GENE FLOW no longer occurs between two populations because of some sort of physical barrier.

HENNIG is the German scientist who created cladistic analysis

Ecological isolating mechanisms are also referred to as HABITAT isolating mechanism.

Not all plans release their pollen at the same time of year, this is TEMPORAL reproductive isolation.

A CLADE is a subset or branch of organisms within a phylogeny that all have the same shared characters.

PREZYGOTIC is a type of reproductive isolating mechanism that prevents the fertilization of the egg of one species by the sperm of a different species.

In cladistics analysis, organisms at the bottom of the phylogeny have the most PLESIOMORPHIES.

It’s anatomically impossible for two different species to physically mate, this is called MECHANICAL reproductive isolating mechanism.

If different taxa are related to each other and the ancestor to their group is not included in the classification, the group is referred to as POLYPHYLETIC.

By definite, organisms in two different species can’t successfully MATE.

In cladistics, a snyapomorphy is a character shared by all members of a lineage, but lacking from a comparison group called the OUT GROUP.

When long separated populations that have become ring species come back into contact with each other and don’t maintain their reproductive isolation, FUSION is occurring in the hybrid zone.

GENES are exchanged between adjacent ring species.
 
A HYBRID is an organism that results from genomic mixing of different species.

A ZYGOTE is a fertilized egg.

In cladistics analysis the plesiomorphic character is given the MINUS symbol.

In cladistics the SYM prefix indicates that the ancestral characters are shared between different group of organisms.

