How energy is transferred within and between organisms.
A01 ‘Within’: NB emphasis should be on transfer not just release
· Respiration overall, aerobic, anaerobic
· Detail - ATP and chemical stores ie glucose, glycogen, starch
· Movement around organism, ie diffusion, transport: blood, phloem. Storage organs eg tubers and release and transfer when required.
· Transfer of chemical to kinetic energy in movement: muscles
· Activation energy being lowered by enzymes
· Heating livestock sheds to minimize heat energy loss
· Digestion and absorption by heterotrophs: fungi, bacteria, animals

A02 ‘between’
· Photosynthesis as initial conversion to chemical energy at base of food chain by producer
· Trophic levels concept and examples, reasons for limited numbers of trophic levels. (Light capture details eg wrong wavelength irrelevant to this essay as not between organisms)
· Pyramids of energy and respiratory losses
· Huddling behaviour as adaptation of endotherms to minimize heat loss
· Eggs as a transfer vessel from mother to offspring

A03 examples
· Chemosynthesis (at A-level standard) (as extra to P/S)
· Transfer of energy from mother to foetus (‘between’)
· Heat energy transfer by countercurrent (‘within’)
· Bioluminescence (transfer of chemical energy to light energy): marginal relevance! (‘between’)










[bookmark: _GoBack]The causes and importance of variation and diversity in organisms.

A01 - Causes
· Mutation and explanation of consequences via protein synthesis
· Sexual reproduction: random assortment of gametes, crossing over and indep assortment in meiosis
· Process of natural selection VSRG, eg antibiotic resistance evolution, speciation.
· Artificial selection
· Founder effect / genetic bottlenecks: reduction in diversity
· Species diversity and index (explanation)
· Gene expression and epigenetics
· GMO – explain principle. 
A02 - Importance
· Gives a population resilience in the face of changing conditions eg new disease, climate changing, new predator / prey
· Consequence of genetic bottle necks on future for populations (including isolation eg red squirrels leading to a lack of gene flow)
· Diversity of food at bottom of food chain gives higher diversity of consumers which makes a stable ecosystem
· GMO: importance to humans eg food security
· Antibiotic resistance as major problem for humans
· Monoculture consequences for native wildlife diversity including natural predators for pests

A03 examples: 
· Conjugation / horizontal transmission in bacteria
· CRISPR gene editing
· Consequences of using asexual reproduction in crops eg commercial bananas and the global problem of Panama disease (a fungus passed on in the cuttings). They have to be asexually propagated as they are triploid and therefore infertile


