Ways of perceiving 

(See B. Mollison with Reny Mia Slay, Introduction to Permaculture Chap. 3 pp 67-72 )

(See also D. Holmgrem, Principles and Pathways beyond Sustainability Chap.7 pp127 –154 as shown)
“The map is not the territory”.

“Living systems are more than the sum of their parts”.

Traditional societies use patterns to understand and interact with their environment.

Traditional knowledge and science was recorded in the form of motifs or patterns i.e. carvings, weaving, stone and earth constructions and tattoos.
Q. What others can you think of?

Motifs were accompanied by song and sacred dance. This ensured muscle memory.

Haikai Tane used the patterns of biologically productivity in aboriginal dot painting to illustrate his ecographic model of rivers. This painting shows the location and nature of food resources along the Murray River floodplain. P148 (See diagram).
Records were kept by history sagas, creation myths, genealogies of ancestors, navigation, and cyclic phenomena including tides, weather, star cycles and crop/forage seasons.

Q. List other ways of keeping records?

Q. Why have certain forms of record keeping deteriorated?

Patterned knowledge was neglected after the invention of writing.

Modern systems work with alphabet and number, with symbols, books and electronic storage.

“Patterned knowledge is unforgettable; symbolic knowledge is unmemorable”.

“Pattern recognition is the necessary precursor to design”.

Tree patterns.

See photocopies.

· Annidated patterns or nested patterns. The growth rings of many years.

· Whirls and spirals. The sap flows in the stems on the outside (xylem), along the roots through the core on the inside (phloem); left spin to right spin, inner to outer.

· Overlaid spirals. Found in all leaves, flower petals, sunflower seed heads, pinecones and pineapples.

· Dendritic. The tree branches 5-8 times, as do rivers. Average bifurcation is 3 and each is 2 times longer than the smallest. The angle between each branch is 36-38oC.

Catchment drainage patterns tend to be dendritic, or tree-like: the river is the trunk, the tributaries are branches and twigs, and the permanent forests of the headwaters are the canopy... Useful, but we need to integrate it into other spatial patterns. P147 (See diagram).
Q. What phenomena follow these above patterns?

Sizes of habitation sites, mountain peaks, dunes, roads etc. may follow the same patterning.

In rivers, run-off, species, sediment and flow all vary according to the order of streams.

River catchments cover the whole landscape and generally include several different ecosystems types. P144
... Predators typically occupy 10 to100 times (1 to 2 orders of magnitude) more territory than their prey and are proportionally less numerous. These order-of-magnitude jumps in functional scale seem to also apply in the design of human systems. P130

Land System (after Christian and Stewart)... “an area or group of areas throughout which there is recurring pattern of topography, soils and vegetation”... identifies whole landscapes as systems reflecting climate, geology and topography. Within these land systems there is a characteristic pattern of repeating land “components”. P148
Other patterns.

See illustrations.

· Clouds

· Waves

· Furrows

· Tessellated. These may include the vertebra.

· Explosive. 

· Curled forms (‘overbeck jets’). These include fast-growing fungi but also occur in fluids where rivers flood into the sea, in lave flows and coastal waters from the pounding of waves.

Large things move slowly due to greater inertia (mass), small things fast, but smaller things slow again due to greater viscosity (molecular).

... So much of the critical activity in nature occurs in short events... erosion that happens along stream courses occurs in very short-lived peak floods. Between... nothing happens. P130/1

Practical: Unite illustrations to categories.

The 7 Intelligences 

(See G. Burnett, The Ecology of the Self p4)

· Visual/Spatial
· Kinesthetic/Body
· Linguistic
· Musical
· Mathematical/Logical
· Intrapersonal/Intuitive

· Interpersonal/Social

Apes do not show much asymmetry between left and right side of the brain whilst humans do in view of the fact that they govern opposite sides of the body. 

(See I. Tattersall, Becoming Human: Evolution and Human Uniqueness p76.)

The humans sides produce different functions:


Left side (the predominant side) – analysis and production of language, reading & writing, and logical & sequential skills.


Right side – musical and artistic abilities, shape recognition (including faces), tasks involving spatial reasoning, and overall perception of patterns.

An introduction to Harmonographs.

(See A. Ashton, Harmonograph: A Visual Guide to the Mathematics of Music)

Pythagoras, 2500 years ago is credited with discovering that the pleasing experience of musical harmony happens when the ratio of frequencies consists of simple numbers. The sound of a blacksmith told him that the weights of hammers were responsible for relative notes.

A hammer weighing half as much as another sounded a note twice as high. A pair weighing 3:2 sounded beautiful – a fifth apart.

Drew the conclusion that all nature consists of harmony arising from number (the modern physicist’s assumption).

The highest note of each octave has a frequency twice that of a first, and increases exponentially. 10 octaves represents a thousand fold increase in frequency. The diagram shows this exponential increase in the creation of the universe.

In playing a note a series of overtones can be heard. 

Alexander Pope wrote, “All discord harmony not understood”. For most people enjoyment fades as discord increases, towards the end of the series in the diagram. At this point so do harmonograph drawings fade too.

A pendulum runs down from a state of disequilibrium to one of equilibrium, and the same is true of the universe, so it is said (see diagram).

Pythagoras’ hammers disclose a set of relationships dominated by octaves (2:1), fifths (3:2) and fourths (4:3). The fifth and the fourth combine to make an octave (3:2 + 4:3). Their difference (3:2 – 4:3) is a whole tone (9:8).

 The fifth divides into a major third and a minor third (5:4 x 6:5).

Two whole tones (9:8 x 9:8 = 81:64 but a third is 5:4 or 80:64. The former is the syntonic or synoptic comma, the Indian sruti or comma of Didymus.

Pythagorean and Medieval tunings, called 3-limit, recognized no true intervals except for ratios involving 1, 2 and 3.

The perfect thirds and sixths came later with the diatonic scale. Thus as polyphony and chords so plainchant and drone was replaced.

Two forms of harmonograph were invented, the lateral and the rotary (see diagram).

· Near unison (see diagram).

· Rotary unison (see diagram).

· The lateral octave and the rotary octave (see diagram). The shape an observer on Uranus would ascribe to the movement of Neptune, or vice versa. They orbit the sun concurrently, Uranus – 84 years, Neptune – 165 years, an approximate octave.

· The kaleidophone.

· Resonance pictures and chladni patterns.

Pattern in Human land use

(See diagrams on zones, sector management and elevation pp.142-145).

(See also P. Whitefield The Earth Care Manual pp. 184-191)

“In designing with nature energy is conserved, wastes are recycled and resources are abundant.”

The Land systems concept... describe and evaluate land independently of current land use priorities, values and economics in order to take advantage of biologically productive land. P148
Design Bytes

Systems Thinking

· Pattern recognition is the necessary precursor to design. P127
· The spacing of swales or water harvesting systems.

· Most desert villages are located in orders III or IV where run-off is ample, the occurrence of good soil and fresh minerals, and where the distance between streams allows for fields.

· The concentrations of fertility and harvestable resources are perhaps the most fundamental factors that have determined the patterns of human land use and settlement through time. P131

· ...The effective capture and concentration of that energy in another part of the system is a master pattern for dealing with low or declining availability of energy... which in turn captures more free energy. P131
· Woody plant biomass tended to pre-dominate infertile, leached soils in high-rainfall areas... Archetypal human habitats tended to be drier regions with more grassy vegetation. P135
· The permaculture strategy of tree crops and food forests is not about creating massive biomass forests; instead it focuses on trees that have maximum potential to feed people and livestock. P136
· There is a limit to efficient garden size... Successful gardens do not keep expanding. Instead they provide a surplus of plant stock and knowledge that helps to establish new gardens. P138
· The dwelling and the human household it contains are analogous to the nucleus of the cell, providing control, management, and the information for cell reproduction... In the Western world our households are too small to be efficient in food production and preparation. P138
· The permaculture zones provide a useful scaling tool to group not only species, but also strategies and techniques, according to intensity of use and area of land required. P141
· Each bioregion has a generalized sector layout, which is modified by topography, microclimate and land use for each site. P143
· Rivers... and associated fertile alluvial flats have been the focus for human development down the ages... the head of a catchment can affect the whole river system [which]... reflects the state of the whole catchment. P145
· Urban catchment management, which aims to absorb and use storm water as close to the source as possible. P146
· Ecological architecture will come to reflect bioregional patterns. P150

· Once the bioregional patterns of modest ecological design become established, we will see the re-emergence of bio-regionally-induced aesthetics. Aesthetics can be seen as distilled patterns specifically attuned to human sensory [inner & spiritual] response, which reinforces the recognition of appropriate patterns. P152
· The bioregionalism movement... raised awareness of the need to identify geographic governance boundaries... especially river catchments. P173
Biodiversity 
(See P. Whitefield, The Earth Care Manual, Chapter 12 pp.341 –371) [Recommended reading] 

(See handout on Loss of Birds from our habitats)
· Consider zone 5: its implications.

· Developing a relationship with nature, communal and personal.

· A flourishing diversity is more likely to be conducive to human existence.

· It is beyond the full understanding of humanity to identify all the useful benefits of unmanaged land. 

· The loss of species may implicate the loss of medicine and ancient practice, e.g. the rosy periwinkle, found in Madagascar, used to treat Hodgkin’s disease.

· Oaks self-seed regularly in urban woodlands because the sulphur dioxide combines with rain to effectively act as a fungicide against oak mildew, introduced from N. America in 1908. 

· Pest management by the incorporation of wild spaces allows for minimal maintenance.

· Maximising yield by diversity of product; one hectare of Peruvian rainforest has a one-off value of $1,000, compared to $422 per year in the form of fruit, nuts, oils, rubber, fibres and medicine.

· Britain has no wilderness; 154 extinct species in the 20th century (WWF UK).

· Environmental + social + political = Ethical economics.


Design Tension (see D. Holmgrem pp.156 & 232)
· The perfect model of natural integration is the balance between photosynthesis and respiration (see diagram). Photosynthesis is the process of solar energy capture by plants by converting carbon dioxide and water into carbohydrates and oxygen. Respiration is the slow combustion of carbohydrates that supports metabolic activity, growth and reproduction. Its by-products are carbon dioxide and water.
· The balance between integration and segregation of a system is a fine one.

· Material flows are cyclical rather than linear.

· A system that allows for the separate nature of the elements than complete integration will be more successful.

· Generalist plants make good pioneers, moderating and improving the environment for more sensitive specialists. P204
· Where available resources are little differentiated into niches, a single generalist species tends to be most efficient at using the resources. P205
· Systems ecology recognises that stable conditions give advantage to highly specialised species, but that changing conditions favour species known as generalist that can adapt to different food, habitat or other factors. P63
· ...any serious consideration of the next ice age would have us design a modest, generalist, flexible culture carried by a small global population. P270
· The creative tension between function and aesthetics can be seen as analogous to, or even a subset of, that between materialism and spirituality. P151
· The different types of ecological relationships are a means of dealing with conflict and competition (see diagram):

Tripartite Altruism (see D. Holmgrem pp.73 & 74)
Howard Odum’s energy circuit:

· One third of energy is required for metabolic self-maintenance.

· One third fed back to maintain lower order system providers.

· One third contributed upwards to higher order system providers.

· There is an inherent design tension between autonomy and higher-order systems control... self-reliance at the smallest practical scale provides benefits to the large-scale system. P72

· In any particular system, the small-scale, fast, short-lived changes of the elements actually contribute to higher-order systems stability. P239
· Thus the first priority is to survive (obtain a yield from captured energy), while the second is to pay for what we get in some way that helps maintain the future flow of energy. The third, is to contribute in some other way and direction, to the wider system, rather than seeing our own survival as an end in itself. P75
· [Under extreme stress] the most elaborate and most recently evolved structures and processes are discarded and there is a fallback to lower-order, small-scale and older, more proven structures and processes. P89
Maximizing Power (see D. Holmgrem pp.56 & 57)

· Geologically young regions, as opposed to old regions, are much more biologically productive, supporting larger populations despite their vulnerability to natural disaster. This is due to their ability to capture and hold water, soil, minerals and OM. P32
· Balanced and fertile soil is nature’s integrated and self-reinforcing design solution for maximum power of terrestrial life. P40
· We should be suspicious of any use that achieves 100% conversion to a single product because this probably represents a devaluing of many of the potential uses for the natural resource. P95
· Collecting so many things before they degrade... is an example where the focus of efficiency of potential reuse decreases useful outcomes (maximum power). P114
· Once the investment in new production is established, growth in scale is rapid up to a new optimum size. Beyond this optimum, growth is again slow. P141
· The entropic loss of energy as low-grade waste heat reduces the efficiency of conversion to useful work.

· Maximum power is achieved when maybe half of the energy is being converted into say, mechanical power and half dissipated as waste heat and noise.

· Optimum efficiency will vary with the quality of energy used.

· All biological and self-organizing systems show this same basic pattern cf. forest gardens.

· Evolution in nature and innovation in society tend towards this balance between energy dissipation and efficiency of conversion.

Autonomy and hierarchy (see handout on Arnstein and Maslow)

· ... self-regulating, semi-wild systems [do]... not require energy subsidies, but neither did they provide a high-energy yield. P59

· [Locally adapted and self-reproducing, hardy and self-reliant species are important in any low-energy sustainable system. P59
· As well as providing resilience, this relative autonomy allows the elements to become starting points for the rapid evolution of new systems when the old systems become dysfunctional. P87
· A reduction in speed is a reduction in total movement, increasing the energy available for the system’s self-reliance and autonomy. P181

· In trying to foster appropriate community change in a context of more powerful (top-down) forces, recognizing leverage points (bottom-up) where we can make a difference is essential. P16

· We can think of a hierarchy of large-scale system controls that flow back down the energy hierarchy to constrain the exuberant and prolific life of smaller-scale systems. The large-scale system controls are relatively harsh... natural disasters, predators and parasites. P72

· The problem of the upper hierarchical levels is not that any one person at those levels exercises absolute power because they are constrained by a social network of others at that level. P79

· The hoped-for efficiency of unfettered capitalism can be understood as the last top-down self-organizational attempt of “the system” to get more of a shrinking cake by sacrificing its regulation mechanisms and apparently minor constituent parts – ordinary people. P191

· Our hierarchical relationships with co-participants... will determine the degree to which top-down control is possible or appropriate. P240

· The permaculture process can be thought of as top-down change management process. It might begin by focusing on external factors of a physical and biological nature, but... increasingly [it is] drawn back to a personal change process. P240/1

· More fundamental bottom-up strategies start with the self and develop by example and replication, moving towards mass change. P80

· ... the development of systemic properties in novel combinations of plants and animals is, not so much the final outcome of slow bottom-up evolutionary processes. Instead they are the design rules that guide the cyclical and evolving dance of species towards a new nature. P264

· Creative, ethically driven people in large organizations tend to be co-opted and corrupted by the large-system forces within which they must work. P68

EMERGY 
· In nature, long food chains and webs involve the transformation of solar energy into increasing complex forms e.g. bee hives, the physical structure of old-growth forests, the hunting skill of a long-lived predator. Howard Odum, a systems ecologist, has shown that these structures have a very high EMERGY [embodied energy]. P47

· Simple embodied energy evaluations show more favorable net energy evaluations for renewable biomass as sources of fuel energy. But that dispute over methods is less important than the patterns revealed by EMERGY yield ratios, which all show greater value in slow-growing, naturally produced biomass energy sources. P67

· EMERGY evaluations... [of] species extinctions, especially of what is known as a keystone species, are very costly. P67
Fertility and Harvestable Resources

· If a landscape loses more minerals than it can mine, productivity progressively declines; humans are completely dependant on very high and balanced mineral fertility in our foods. P35

· The concentrations of fertility and harvestable resources are perhaps the most fundamental factors that have determined the patterns of human land use and settlement through time. P131

· Most plants grow better the higher the fertility, but only plants evolved or bred to high-fertility soils are reasonably efficient in these situations. P135

· In [high-fertility arable soils with middling rainfall, and lower-rainfall pastoral farming area], the most effective and productive re-vegetation is often linear (not necessarily straight) belts of trees... deep enough... [to] optimize the passive function and yields from trees without the disadvantage of fence to fence reforestation. P231

· For any particular low-fertility ecosystem adapted to fire, a particular frequency and intensity will provide optimal balance between system stimulation and stability. P250/1

· Of the pulsing agricultural systems... the most evolved and sustainable example is the swidden or slash and burn methods of New Guinea and other tropical regions. Small areas of rainforest are rainforests are cleared, burnt and planted to a great mixture of perennial crops, which form food forests thriving on the fertility released by burning. Over time... [with] growth of woody non-food plants... [it] is then abandoned and returns to forest. P252
· Local economies and communities... will be distilled from multicultural and migrant populations...[to] produce new hybrid vigor. P173
Hierarchy of Intervention

· ... Although chance events are the cause of much of what we see, the patterns described by ecologists from study of natural landscapes are useful in understanding landscapes radically changed by human intervention. P247
Hierarchy of intervention:

· Do nothing

· Biological intervention

· Physical intervention

· Chemical intervention

Some permaculture strategies for Increasing biodiversity


The use of rotation


Spring-sown cereals


The absence of herbicides and pesticides


Agroforestry


No-till methods


Allowing natural regeneration


Constant ground cover


Appropriate species selection


Hedges rather than fences


Communal gardens/larger spaces


Organics


Deriving a diverse livelihood


Community participation


Celebrating and publicizing green spaces


Preservation of natural ecosystems, like wetlands and woods as well as man-made ones like grasslands, canals and railway lines


Lessening our carbon footprint


Modifying our patterns of consumption.











Predation e.g. man against nature cf. thinning, pest control, hybrid vigour


Parasitism (one of the most common relationships) e.g. parasitic wasps cf. pest control


Competition e.g. oak seedlings cf. weed control


Avoidance e.g. scavengers cf. recyclers


Mutualism e.g. the flocking behaviour of animals cf. social movements


Symbiosis e.g. lichen cf. soil health











