BIO*1070 TERMS FOR EXAM
Unit 1, 2, 3
	TERM
	DEFINITION

	Dioecious 
	“Two houses”; they have separate males and females 

	Evolution
	The study of both adaptive and non-adaptive change over time in populations, the origin and extinction of species, and the relationships among living things.

	Ecology
	The study of interrelationships between organisms and both living (biotic) and non-living (abiotic) components of the environment

	Physiology
	The study of organism structure and function, including homeostasis and encompassing cells, tissues, organs, and body systems

	Genetic variation
	Differences at the DNA level among individuals within a population or species 

	Alleles 
	Different versions of the same gene

	Natural selection
	Non-random differences in survival and/or reproduction among individual entities on the basis of difference in heritable characteristics 

	Genetic drift
	Evolution by chance due to sampling error; random changes in allele frequencies in a population due to chance

	Gene flow
	Sharing of alleles among populations; change in allele frequencies as individuals join a population and reproduce; movement of genes from one population to another

	Speciation (results in diversification)
	Formation of a new species

	Cladogenesis/Clade
	Species splitting or branching into two descendant species
Clade: Any group of species that includes the last ancestor that they shared and all its descendants 

	Homology 
	Inherited from a common ancestor 

	Homoplasy 
	Similar traits but evolved independently 

	Mutation
	A heritable change in DNA
Neural – no effect
Deleterious – bad effect
Beneficial  - positive effect

	Beta diversity
	A measure of how different diversity is between habitat 1 and habitat 2

	Y-diversity
	Total number of species across all habitats 

	Allopatric speciation
	Species is split due to a geographic barrier or because some individuals move to a separate place

	Sympatric speciation
	Species is split by reproductive separation without any geographic barrier

	Ecosystem
	A system formed by the interaction of a community of organisms with their physical environment. They can be large or small

	Alpha diversity
	Diversity within one habitat. Total number of species is often called species richness

	Shannon diversity index
	Relative abundance of a species in an area

	Dammit, Kinky Pavit Came Over For Gay Sex – Domain, kingdom, phylum, class, order, family, genus, species
	

	Conspecifics
	Members of the same species

	Sexual dimorphism
	Observable differences between males and females of the same species

	Ontogeny 
	Development

	Phenotypic plasticity
	The same set of genes (genotype) can result in differing features (phenotype) according to environmental conditions

	Sister taxa
	Closest relatives descended from a single recent ancestor

	Convergent evolution
	Feature evolved more than once in independent lineages as a similar adaptation under similar environmental pressures

	Density-dependent factors
	Factors that affect per capita birth or death rates in a way that depends on population density; the effect is stronger/weaker depending on whether the population is larger/smaller

	Fundamental niche
	All the possible dimensions in which a species can survive in principle

	Realized niche
	The dimensions in which a species actually survives after the effects of biotic interactions

	Competitive exclusion
	One of the species disappears from that area

	Character displacement
	Both species continue to co-exist, but they diverge to occupy slightly different ecological niches within the shared habitat

	Co-existence at reduced carrying capacity
	Both species continue to live in the area, but at lower numbers of individuals per species

	Species
	Groups of organisms that are genetically separate 

	Endangered species
	One whose abundance has dwindled severely, such that it may be lost without some action to protect it

	Extinct species
	Species that are already gone from the Earth, with no living representatives found any longer

	Extirpation
	Individuals of the species still exist, but they are no longer found in an area where they were once common. It doesn’t necessarily have to be permanent 

	Biodiversity
	The variety of species and ecosystems on Earth and the ecological processes of which they are a part

	Species richness
	The number of species present in a defined area such as a community or ecosystem

	Abundance
	How common a species is in a defined area and can be measured as a percent cover, biomass, or frequency of individuals per species.

	Relative abundance
	The comparison of the species abundance within a defined area and relates to the “evenness” of distribution of individuals among species in a community

	Abiotic
	Physical and chemical features of an environment
Include: light (radiation), temperature, water, atmospheric gases, and soil factor

	Biotic
	The living things that live within and shape and ecosystem
Includes: producers (plants), consumers, and decomposers

	Population 
	The collection of individuals of a single species within a defined area at a specified point in time

	Community
	The collection of species (each with its own population) living in a given area at a particular point in time

	Population growth
	The change in the number of individuals during some period of time
Growth rate = (birth rate – death rate) + (immigration – emigration)

	Carrying capacity
	The number of individuals that can survive on the available resources within a given area
On a graph, the carrying capacity is evident when the line levels off/becomes saturated 

	Species interaction
	Different species that live in the same ecosystem/community interact in many different ways

	Habitat
	The environment in which a species is known to occur

	Ecosystem engineer
	Organisms that can control the availability of resources to other species. They can change, sustain and develop new habitats

	Intermediate disturbance hypothesis (IDH)
	Predicts that the highest species richness will occur at an intermediate level of intensity or frequency of natural disturbance

	Disturbance
	A temporary change in environmental conditions that causes a pronounced change in an ecosystem

	Adaptive management
	Utilizes ecosystem management as a tool to alter the functioning of an ecosystem

	Biotic homogenisation 
	The replacement of local biotas with non-native species that can co-exist with humans 

	Endotherm
	Animals that generate their own internal heat through metabolism. Aka “warm blooded”

	Ectotherm
	Animals that rely on environmental sources of heat

	Homeostasis
	The maintenance of a constant internal environment

	[bookmark: _GoBack]Acclimatization 
	Adjustment by individual organisms to chronic stresses 

	Homeoviscous adaptation 
	Maintenance of relatively constant membrane fluidity regardless of tissue temperature 

	Torpor
	Similar to hibernation, but for a shorter time span

	Brown fat
	Brown fat cells have a high density of mitochondria.   Mitochondria normally synthesize ATP for the cell.  Brown fat mitochondria are unusual in that they contain a protein known as thermogenin which enables these specialized cells to generate about 10x more heat than white fat cells. The process whereby brown fat is used to generate body heat is called non-shivering thermogenesis

	Natal
	Movement of young from their birthplace prior to reproducing

	Breeding 
	Movement of reproductively mature adults

	Endemism 
	It evolved here and is only found in this region

	Range expansion 
	 It evolved elsewhere (relatively nearby) and then expanded it range to also include this area

	Range shift
	It evolved elsewhere and used to be found elsewhere, but its range shifted to include only the current distribution and not the former distribution

	Long-range dispersal/ non-native/ introduced/ invasive
	It arrived from somewhere else not nearby

	Vicariance
	It evolved elsewhere, but then the physical landscape itself changed


The zebra mussel (Dreissena polymorpha) is native to eastern Eurasia, specifically the Black Sea and Caspian Sea.
The most likely mode of transport across the Atlantic was in the ballast water of an ocean liner. (Probably larvae, though some authors suggest that the stowaways were adults attached to ships).
The zebra mussel was first reported in North America in 1988 in Lake St. Clair, in a peer-reviewed paper by Hebert et al. (1989). (Incidentally, Prof. Hebert is the Director of the Biodiversity Institute of Ontario here at the University of Guelph).
This is not the first time the zebra mussel has invaded new environments — it also invaded western Europe in the late 1700s and early 1800s. 
There has since been a second invasion by a related mussel, the quagga mussel (Dreissena rostriformis).
family = Unionidae
Key Points in Unit 1
1.  The invasive zebra mussel (Dreissena polymorpha) has had an enormous economic, aesthetic, and biological impact on the Great Lakes watershed.  It originated from eastern Eurasia and is thought to have been transported by an ocean vessel sometime before 1988.
2.  Peer-reviewed primary literature is the standard means by which scientists share their research findings.  It is typically a well regulated system where two or more external referees read and critique the manuscript providing a recommendation to the journal editor to publish or reject the study.
3.  There are 41 native freshwater mussels in Ontario, many of them are endangered.  Unionids are obligate parasites where glochidia (larvae) are released and must attach to the gills of a fish host to complete their development
4.  Native and invasive mussel species are studied by a variety of different people: undergraduates, graduates, professors and government scientists.  These people explore mussel diversity, adaptations, distribution, phylogenetics and conservation issues.

Primary source of genetic variation is mutation; mutations are errors in DNA replication, they occur at random. Mutations do not occur to benefit the organism
Genetic variation can change within populations in various ways: Mutation, natural selection, genetic drift, gene flow
4 components of natural selection
1. Individuals within populations are variable 
2. This variation amongst individuals is at least partly heritable
3. Differential selection	
4. Overproduction
Edge effects
Abiotic Factors: there is differential movement of solar radiation, temperature, humidity, moisture, and wind between interior and edge habitat. Edge habitats often become intermediate between the two adjacent habitats (e.g. between forest and field, the forest edges become hotter and drier with solar radiation than the interior)
Access: when resources are spatially separated and edge provides access to both resources.
Species Interactions: many incidences of increased nest predation for birds nesting in edge habitats.
Impacts at different levels of organization
Populations: Within a group of individuals of the same species living together climate change may affect survival, growth and reproduction. For example, an Arctic plant may thrive as temperatures increase, but they may now dominate an area where a competing species is negatively impacted by increased temperature.
Communities: When one considers populations of different species living in the same area, climate change may cause changes in species distribution or frequency within that community.
Ecosystems: Within the broader context of an entire ecosystem (e.g. arctic ecosystem), climate change may have many complex effects that influence nutrient cycling between the abiotic and biotic factors.

Key Points for Unit 8
1. The Arctic is warming faster than other areas of the Earth in response to man-made activity.  The North Pole may become 8°C warmer by 2100 if we don’t slow down the release of greenhouse gases worldwide.
2. Mammals are endotherms that maintain body temperatures near 37°C.  Fish are ectotherms that rely on the external temperature to set body temperature.  Despite very cold winter temperatures some Arctic birds and mammals remain active, whereas others enter hibernation and lower body temperature.
3. Plants in the Arctic face challenging conditions and tend to be slow growing and hardy.  Lichens (symbiosis between fungi and algae/cyanobacteria) thrive in the Arctic because they are desiccation and cold tolerant.
4. Within an individual organism there are many levels of organization that will be impacted by temperature changes in different ways. Homeostasis is a steady internal condition that is maintained by the organism’s responses to changes in the external or internal environment.
5. Diminished sea ice is projected to impact arctic coastal communities in multiple potentially catastrophic ways.
Different levels of organization (molecules → macromolecules → cells → whole organisms → populations → communities → ecosystems)


Key points for unit 9
1. All organisms need to exchange molecules with their environment. In small animals this occurs directly from the external medium to the internal cell or cells. However, for larger multicellular animals the circulatory system delivers and carries away substances from the interstitial fluid bathing the cells. Exchange occurs directly between the interstitial fluid and the cells. Body systems are dependent on the circulatory system for gases, nutrients and waste removal.
2. Negative feedback is a regulatory mechanism that counteracts a change in a variable away from a set point or normal state. Homeostasis is maintained by negative feedback control. Thermoregulation is controlled by the hypothalamus in mammals where signals are coordinated to bring about the necessary response to a change in temperature.
3. Positive feedback control brings a system farther from the set point, but is necessary in cases where a maximal response is beneficial (e.g. during child birth). Oxytocin is a hormone that stimulates contraction of the smooth muscle in the uterine wall.
4. Animals undergo reversible changes, i.e. acclimatization, in response to environmental changes (e.g. seasons). The range of tolerance defines the range of environmental parameters (e.g. temperature, salinity) that an animal can easily tolerate (at a given time and under prevailing conditions) without losing functional capacity.
5. When ectotherms are faced with chronic temperature changes, there must be a modification of the composition of their cell membranes to maintain membrane fluidity. As well, protein expression may change to achieve an appropriate level of enzyme activity under new thermal conditions. These changes do not occur instantly, but may take several days to weeks.
6. Most organisms are affected by the daily light/dark cycles (circadian rhythms). Some organisms have seasonal cycles that occur at about the same time each year (circannual rhythms). These processes follow a consistent repeating pattern that is programmed internally (i.e. genetic factors) but the period of time frame may be altered by external factors.
7. Plants in the Arctic face many challenges including dessication stress, high winds, cold temperatures, a short growing season and limited nutrients.
Key points:
1) Bigger body size means lower surface area to volume ratio, which means less efficient exchange with the environment.
2) When more surface area is needed, organs may have specialized structures that increase total area such as extensive folding.
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Key point for unit 10
Animals with larger bodies have smaller surface area : volume ratios, which has important implications for thermoregulation and metabolic rate.
Metabolic rate can be measured by determining the rate of oxygen uptake in animals.
In ectotherms, a 10°C drop in temperature results in a decrease in oxygen uptake.
Q10 is the ratio of the rate of a process at one body temperature over the rate of the same process at a body temperature 10°C higher or lower. It provides an index of how much oxygen uptake or other rate processes change with temperature.
Hibernation is a period of dormancy that occurs in response to low ambient temperatures and persists for prolonged periods. Torpor is a period of dormancy of short duration.
Small Arctic mammals tend to hibernate in winter because of the high cost of thermoregulation, whereas larger mammals have the advantage of a lower rate of heat loss. There are exceptions to this rule (e.g. lemmings and voles remain active under the snow).
Animals that hibernate lower metabolic rate and body temperature, using white fat as their major fuel. During arousal, non-shivering thermogenesis (brown fat metabolism) provides additional heat to return to a body temperature around 37°C.
Decrease in environmental temperatures  Decrease in metabolic rate  Decreased intake of O2
When tissues are exposed to temperatures below freezing, ice crystals form in the extracellular fluid and they reduce the amount of free water outside the cell, which creates an increase in osmotic pressure.
Key points for unit 11
1. The Arctic was once warmer with rich forests and diverse aquatic habitats.  Brachiopod crustaceans once dominated the Arctic oceans but now are only found at these latitudes as fossils.  The fossil of an ancestor of modern day seals, Puijila darwini, has also been found in the far north.
2.  Freezing damages cells through direct structural damage of membranes and cell shrinkage due to the osmotic loss of water in hypertonic extracellular fluids.  Animals that tolerate freezing prevent cell damage by controlling the site of ice crystal formation by producing ice nucleating agents in the extracellular fluids.  As well they synthesize molecules (e.g. sugars) to lower the freezing point and antifreeze proteins to inhibit or slow ice crystal growth.
3. Freeze intolerant animals remove ice nucleating agents to prevent the initiate of ice crystals, produce sugars and/or antifreeze proteins.  Some animals supercool where they are unfrozen at less than 0◦C.  Another strategy to avoid desiccation or thermal stress is to arrest development at the egg stage, as seen in some crustaceans.
4. A very hot topic in biology today is assessing the impact of climate change on biodiversity.  One important method to ensure that scientists have sampled sufficiently in a geographic area is to plot “species accumulation curves”.  It is important to continue sampling species diversity until the curve levels off.
5. With each degree increase in global temperatures, the biotic, abiotic, economic, and social consequences increase in severity resulting in the loss of life as we know it and ultimately in the loss of most life on the planet.
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‘Smaller mammals lose heat faster than larger animals, because they have a higher surface area : volume.
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