HaArRMONY AND EcoLOGY

Jack Hunter

NoT1ioNs OF HARMONY AND BALANCE IN NATURE

IT 1S COMMON IN DISCUSSIONS ABOUT OUR RELATIONSHIP with the living plan-
et — especially with regard to the devastating impact of human activity on the
health of our global ecosystem — to hear talk about the need to live in ‘harmony’
with the natural world. The philosopher Arne Naess (1912-2009), founder of the
‘Deep Ecology’ movement, for example, defines his notion of ‘ecosophy’ specif-
ically as a ‘philosophy of ecological harmony or equilibrium’.* Similarly, David
Cadman defines harmony as ‘an expression of wholeness’, with which comes
the understanding that human beings (and our actions) are enmeshed within a
wider network of ‘connections and relationships’.> This chapter will explore what
observations of ecological systems can tell us about the nature of harmony, and
related ideas such as ‘balance’ and ‘equilibrium’.

As other chapters in this book have explored, the idea that the natural world
is in a delicate state of equilibrium, or that there is harmony in nature, is a very
ancient one, with parallel concepts found in numerous societies right across the
world. The Taoist concept of yin and yang, whereby the cosmos is understood
as an interconnected whole consisting of balanced binary oppositions, is perhaps
the clearest expression of this idea, though there are also parallel concepts in
different cultural contexts. As Fritjof Capra explains:

The philosophical and spiritual framework of deep ecology is not some-
thing entirely new but has been set forth many times throughout human
history. Among the great spiritual traditions Taoism offers one of the most
profound and most beautiful expressions of ecological wisdom, emphasiz-
ing both the fundamental oneness and the dynamic nature of all natural
and social phenomena.’

Indeed, so fundamental have these ideas been to our way of thinking for so long
that philosopher of science Gregory Cooper suggests the notion of balance ‘usu-

ally functions as a background assumption’ shaping the way we go about mak-
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ing sense of the natural world. He points out, however, that ‘rarely has it been
brought forward for explicit study’.*

When we observe natural systems we see all manner of simultaneous pro-
cesses in action — growth, symbiosis, and interconnection (what we might con-
sider ‘positive’ features of ecology), as well as competition, predation, death and
decay (which could equally be considered as ‘negative’ features of ecology). A call
to live in harmony with the living principles of nature could, therefore, be taken
in either direction. Ecological principles could just as easily be cited as supportive
of a worldview based on ‘survival of the fittest” as one based on reciprocal, mutu-
ally beneficial, relationships. Furthermore, commentators such as Kristin Shrader
Frechette have suggested that those who seek to draw ethical principles from
‘natural principles’ frequently make ‘misguided appeals to ecological laws, de-
spite a lack of consensus in ecological science.s This is very slippery territory, and
it is well worth taking a moment to unpack what observations of living systems
can tell us about harmony. In order to do this we will look at key debates on the
dynamics of ecosystem functioning, and ecological theories and models used to
explain them, and will conclude with the case of permaculture as a means of liv-
ing ‘in harmony’ with natural processes. As we will see, however, the kind of har-
mony engendered in the natural world is far from clear-cut or straight forward.

EcoLocy

The field of ecology is a relatively new area of research for science. Its roots go
back to the nineteenth century, but it did not reach maturity as a distinct disci-
pline until the middle of the twentieth century.® A key concept emerging from
the study of ecology is the notion of the ‘ecosystem’. Pioneer of scientific ecology
Eugene Odum (1913-2002), defines the ecosystem as referring to:

A unit of biological organization made up of all of the organisms in a given
area (that is, ‘community’) interacting with the physical environment so that
a flow of energy leads to characteristic trophic structure and material cycles
within the system.”

In other words, an ecosystem is a complex system of interactions between living
organisms (plants, animals, microbes, fungi) and the non-living environment (wa-
ter, minerals, gases, sunlight, and so on). Above all, therefore, ecosystems are all
about relationships — relationships between organisms, as well as relationships
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between organisms and the non-living environment. From this perspective every-
thing is connected, from the smallest bacterium to the largest trees and mammals,
bound together through the reciprocal exchange of vital non-living elements.
These interactions include the exchange of energy and nutrients through ‘food
webs’.® Plants (whether we are talking about shrubs, trees or phytoplakton), are
referred to as ‘primary producers’ — they capture energy from the Sun by photo-
synthesis, which enters into the food chain when consumed by herbivores — ‘sec-
ondary consumers’ — who in turn may be consumed by predators. Thus the Sun’s
energy is distributed amongst biological organisms in an ecosystem, gradually
decreasing as it moves higher up the food chain.® Energy and nutrients are also
constantly cycling around this system through processes of growth and decay.
Energy and nutrients collected and stored by trees, plants and animals are slowly
released back into the wider system through the action of decomposers such as
bacteria and fungi.

Distinctive ecosystems develop in, and are adapted to, specific geographical
and environmental niches, so that we can talk of, for example, saltwater ecosys-
tems, freshwater ecosystems, desert ecosystems, woodland ecosystems, and so
on. Groups of ecosystems that share similar environmental characteristics are
often referred to as biomes.™ Another major concept in ecology is the notion of
‘succession’ in ecosystems. Succession refers to the processes by which living or-
ganisms colonise and transform environmental niches to suit their own needs, as
well as the needs of successive species. Bare scrub land, for example, is colonised
by pioneer species, which transform soil and climate conditions as they develop
to allow other plant species to move in. Odum defines succession as referring to
three key parameters:

(i) It is an orderly process of community development that is reasonably di-
rectional ... (ii) It results from modification of the physical environment by
the community; that is, succession is community-controlled even though the
physical environment determines the pattern, the rate of change, and often
sets limits as to how far development can go. (iii) It culminates in a stabilized
ecosystem in which maximum biomass ... and symbiotic function between
organisms are maintained per unit of available energy flow.™

Each stage of succession is referred to as a sere. At each successive sere the plant
community tends to become more biodiverse, and so more complex. The process
of succession eventually culminates with a relatively stable ‘climax community’.™
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The organisms that make up an ecosystem are, therefore, active in transforming
local environmental conditions to suit their own needs. Hardy pioneer species
colonise bare land and transform the structure of soils, which in turn creates
new conditions for other species to inhabit. Co-operation between species in an
ecosystem, therefore, seems to be essential (though we cannot ignore the very
real role of competition). Indeed, organisms often work mutually (where one
species acts as a host for another, for example, the remora fish, which feeds on the
parasites of sharks), and sometimes symbiotically with one another (where two
organisms live an entirely interconnected life, as in the case of mycorrhizal fungi
in the root systems of trees) to create optimum conditions for biodiversity. This
observation seems to run counter to the mainstream reductionist Darwinian con-
cept of competition and ‘survival of the fittest’ as the sole drivers of evolution™
and is a point of contention amongst ecologists, who often tend towards one or
the other interpretation.

EMERGENTISM VERSUS REDUCTIONISM

In their paper on the sociology of ecological science, John Bellamy Foster and
Brett Clark™ delineate a tension early in the development of the field between
those researchers who assumed an organicist, holistic and teleological interpreta-
tion of ecosystem development, and those who assumed a materialist, mechanis-
tic, systems view. This is known as the ‘holism-reductionism’ debate, or the ‘emer-
gentism-reductionism’ debate.’s As an example of an holistic approach, Foster
and Clark refer to the work of plant biologist Frederic Clements (1874-1945),
who is best known for his research into plant succession. For Clements, the direc-
tion of succession towards greater biodiversity and complexity was indicative of
a teleological drive, with the climax community essentially understood as a single
living organism:

Clements provided an idealist, teleological ontology of vegetation that
viewed a ‘biotic community’ as a ‘complex organism’ that developed through
a process called ‘succession’ to a ‘climax formation’. He therefore presented
it as an organism or ‘superorganism’ with its own life history, which followed
predetermined, teleological paths aimed at the overall harmony and stability
of the superorganism.®

From this perspective, succession is always directed towards ‘harmony’ and ‘sta-
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bility’ within the ecosystem and is the natural process by which such super-organ-
isms grow to maturity. Understood through the lens of organicism (emergentism),
ecosystem development is a harmonic process, with different elements working
together for the mutual benefit of the ‘superorganism’. James Lovelock’s famous
‘Gaia hypothesis’ is essentially an extension of this general observation about
ecosystems to the whole Earth system. The Gaia hypothesis, developed by Love-
lock in the 1970s, suggests that the Earth itself is a single living system, composed
of multiple inter-related parts (including the chemical and mineral composition
of the Earth, as well as all organic life forms), which work together to maintain
a stable global system.™

This teleological perspective has its critics, however. In his 1982 book The
Extended Phenotype, outspoken atheist and evolutionary biologist Richard Daw-
kins argued against the Gaia hypothesis on the grounds that it seems to present a
top-down teleological explanation for global homeostasis (i.e. that it is, in some
sense, purposeful). He writes:

A network of relationships there may be, but it is made up of small, self inter-
ested components. Entities that pay the costs of furthering the well being of
the ecosystem as a whole will tend to reproduce themselves less successfully
than rivals that exploit their public-spirited colleagues, and contribute noth-
ing to the general welfare.™®

Dawkins’ view differs from that of Lovelock primarily on the grounds that the
former presents a reductionist view based on competition of individuals within
the system (who have no thought for the ‘greater good’), while the latter pres-
ents an holistic view based on top-down co-operation between biotic and abiotic
components of the Earth system. At its core the holism-reductionism debate rep-
resents a clash of paradigms — between blind mechanism and teleological organi-
cism. Such disagreements are characteristic of debates in ecology (as well as most
other fields) and are unlikely to ever be fully resolved.

BIODIVERSITY AND ECOSYSTEM STABILITY

Just as there have long been debates between holists and reductionists, so too
have there been disagreements between ecologists who suggest that ecosystems
become more resilient to change the greater the diversity of species they contain,
and those who suggest that simpler ecosystems are more resilient. This is known
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as the ‘complexity-stability debate’.™ Researchers in the 1950s, such as Eugene
Odum, who assumed a broadly organicist view of ecology, argued that great-
er connections for energy transfer within an ecosystem resulted in that system
being less susceptible to the loss of a single species, or to unexpected climate
fluctuations. In this scenario, if an element is removed from a food web it can
be compensated for by redirecting energy flows, or by drawing energy from oth-
er parts of the system, so it makes sense to see an adaptive benefit in having a
highly biodiverse ecosystem.> With this principle in mind, then, ecosystems were
understood to develop towards increased complexity and increased biodiversity,
leading to a greater number of energy pathways within the system. This is known
as the ‘insurance hypothesis’.>!

By the 1970s, however, this view was increasingly challenged by a new gen-
eration of researchers who held that ecosystems with fewer elements were more
resilient. Basing their models on Newtonian physics, they argued that the more
elements a system contains the more chaotic it becomes, and so the more likely it
is to collapse. From this perspective simpler ecosystems were thought to be more
resilient to change, while larger more complex systems were thought to be less so.
Here, again, we see the re-emergence of the holism-reductionism debate. Those
who hold that greater biodiversity in a system leads to greater resilience are adopt-
ing an holistic perspective that emphasises complexity and reciprocal interconnec-
tions between organisms, while those adopting a reductionist view rather focus in
on the micro-level, and emphasise a mechanistic simplicity. In reality, however, the
truth is likely somewhere in between these two strong positions.

TroprHIC CASCADES

Other important processes affecting the overall balance and stability of ecosys-
tems, and which offers support to an holistic interpretation of ecosystem func-
tioning, are so-called trophic cascades, defined as:

Reciprocal predator-prey effects that alter the abundance, biomass or pro-
ductivity of a population community or trophic level across more than one
link in a food web ... Trophic cascades often originate from top predators,
such as wolves, but are not necessarily restricted to starting only in the upper
reaches of the food web.*

The classic example of the capacity of trophic cascades to transform ecosystems
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is the case of the eradication, and eventual re-introduction, of wolves in Yellow-
stone National Park. In 19935, after seventy years of near-extinction as a result
of hunting, wolves were re-introduced to the Yellowstone National Park with
remarkable consequences. In the absence of predatory wolves, large populations
of red deer had resulted in overgrazing around streams and rivers, which in turn
had affected the stability of riverbanks. When the wolves returned, red deer num-
bers declined and, as a consequence, trees along riverbanks were able to flour-
ish, which in turn re-stabilised the riverbanks. The new larger trees shaded and
cooled the river, providing cover for fish and creating new habitats for insects
and birds. The effects of the re-introduction of wolves into Yellowstone were seen
right the way through the ecosystem, encouraging much higher levels of biodiver-
sity through the creation of new niches for exploitation by other species.*

What balance there is in ecosystems, therefore, comes from both the ‘bottom
up’ perspective — plants, as primary producers, are the foundation of ecosystems
— and the ‘top down’ perspective — through the activities of higher predators
and their cascading influence on species lower down the food chain. This ef-
fect, which is well documented, resonates with ideas about ecological harmony
through biodiversity and complexity. Pace et al. note that trophic cascades occur
in all manner of diverse ecosystems; ‘from the inside of insects to the open ocean
... in streams, lakes and the marine intertidal zone ... fields, soils [and] forests’.>*
Trophic cascades, therefore, appear to be universal characteristics of ecosystem
dynamics and go a long way towards demonstrating that harmony in nature is a
dynamic process that is never fully in balance. It is a constantly fluctuating ebb
and flow that arises through complex interactions between organisms and the
environment.

PERMACULTURE AND HARMONY

In essence, permaculture is a design process for the regeneration of natural sys-
tems based on the observed principles of ecology. It was developed in Austra-
lia in the 1970s by ecologist Bill Mollison (1928-2016) and his student David
Holmgren®s and has been steadily growing as a loosely organised global move-
ment ever since.*® The term itself derives from the conjunction of the words ‘per-
manent’ and ‘culture’ (or ‘agriculture’), so perma-culture could be understood
as a design system for creating ecologically rooted ‘permanent cultures’ that are
‘regenerative,” rather than just ‘sustainable’. One of the most popular formula-
tions of permaculture makes use of twelve key design principles, drawing from
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the work of David Holmgren, and in particular from his book Permaculture:
Principles and Pathways Beyond Sustainability. The twelve principles are:

1. Observe and interact

2. Catch and store energy

3. Obtain a yield

4. Apply self-regulation and accept feedback
5. Use and value renewable resources and services
6. Produce no waste

7. Design from patterns to details

8. Integrate rather than segregate

9. Use small and slow solutions

10. Use and value diversity

11. Use edges and value the marginal

12. Creatively use and respond to change*”

This is not quite the place to give a full analysis of the twelve principles, but
suffice to say that they are inspired by observations of ecosystem functioning, and
especially of processes such as succession and its tendency towards increasing
biodiversity within a system. Mollison and Holmgren explain that permaculture
‘unlike modern annual crop culture, has the potential for continuous evolution
towards a desirable climax state’.>® In a sense, then, permaculture is about al-
lowing natural processes to do their thing, but in a way that can be channelled
towards meeting the needs of human beings (such as food production), while also
enhancing biodiversity and building resilience. Holmgren’s twelve principles are
themselves couched within a wider tripartite permaculture ethic of:

13. Earth care
14. People care

15. Fair share
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These three simple ethics provide a grounding for work in permaculture:
to regenerate and protect the Earth system, upon which all life depends and to
care for all people (which might even be expanded along the lines of the ‘new
animism,’ to include non-human persons as well as human persons).> The fi-
nal ethic is grounded in the observation that there is very little waste in natural
ecosystems — all resources are constantly cycled and redistributed, and surplus
is always invested back into the system. Permaculture is just one example of
a practice inspired by observations of natural systems. There are various other
forms of agricultural and horticultural practice — such as agroforestry, syntropic
agriculture, and other grassroots approaches — that have a demonstrated efficacy
in producing abundant yields, enhancing biodiversity and reducing reliance on
fossil fuels and pesticides for maintenance. Permaculture and related practices are
useful examples of practical methods of harmonising with natural processes, and
in so doing having a positive impact on the local environment.

CONCLUSIONS

The kind of harmony we see manifest in the natural world is not directly equiv-
alent to, for example, the harmonious relationships found in geometry, or in
music. This form of harmony is largely abstracted from nature (notwithstand-
ing remarkable cross-overs): it is clean, neat and rational. The kind of harmony
we see expressed in nature is much messier, and much more chaotic — indeed,
environmental researcher Daniel Botkin talks of ‘discordant harmonies’ in na-
ture.>° It is the difference between understanding the world in terms of rational-
ity and the order of Newtonian mechanics on the one hand, and as a dynamic
organism on the other. This is a point that was made by empiricist philosopher
David Hume (1711-1776) in the eighteenth century in his critique of William
Paley’s (1743-1805) argument for intelligent design, which holds that the world
resembles the intricate mechanism of a watch — evidence of a divine designer.
Hume writes:

The world plainly resembles more an animal or a vegetable than it does a
watch or a knitting-loom. Its cause, therefore, it is more probable, resembles
the cause of the former. The cause of the former is generation or vegetation.
The cause, therefore, of the world, we may infer to be something similar or
analogous to generation or vegetation.!
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Biologist Rupert Sheldrake makes a similar point in his suggestion that what
physicists refer to as the ‘laws of nature’ (the speed of light, the universal gravi-
tational constant, and so on), are perhaps best thought of as ‘habits’ rather than
eternal unchanging laws. If, as Hume suggests, the world really does resemble
more ‘an animal or vegetable’ than a mechanism, then we might also expect nat-
ural laws to be dynamic, to evolve and change over time. Drawing on evidence
such as apparent fluctuations in measurements of the speed of light since the
1920s, Sheldrake summarises:

The idea that ‘laws of nature’ are fixed while the universe evolves is an as-
sumption left over from pre-evolutionary cosmology. The laws may them-
selves evolve or, rather, be more like habits...the ‘fundamental constants’ may
be variable, and their values may not have been fixed at the instant of the Big
Bang. They still seem to be varying today.>*

Much as Sheldrake suggests, harmony, balance and equilibrium in nature are
perhaps best not thought of as ‘laws of nature,” but rather as something more like
habits, or tendencies. Harmony, therefore, can shift and change — it is dynamic,
not static — and as Hume reminds us, seems to embody organic rather than mech-
anistic qualities. Observations of ecological systems, just as any other object of
scientific inquiry, require an interpretive framework in order to be understood.
Reductionist eco-science alone will do little to reverse the damage we have done
to the planetary system. Naess suggests that ‘Eco-science (ecology) is not enough.
Eco-wisdom (ecosophy) is needed: How to live on Earth enjoying and respecting
the full richness and diversity of life-forms of the ecosphere’.?s Perhaps we need
the myth of harmony (whether it is an oversimplification or not) to truly alter our
collective behaviour. Trying to construct a new worldview based upon objective
scientific observations of the natural world will not work — we need to go a step
further.

NoOTES

1. A. Naess, ‘The Shallow and the Deep, Long-Range Ecology Movement. A Sum-
mary’, Inquiry, No. 16 (1973): p. 99.

2. David Cadman, ‘Harmony’, https://www.uwtsd.ac.uk/harmony-institute/ [ac-
cessed 26 March 2018].

3. E Capra, The Turning Point: Science, Society and the Rising Culture (London:
Gradton, 1985), p. 458.

4. G. Cooper, ‘Must There Be a Balance of Nature?’ Biology and Philosophy, Vol. 16



HarMoONY AND EcoLoGy 91

(2001): p. 481.

5. K. Schrader-Frechette, ‘Ecology and Environmental Ethics,” in Values and Ethics
in the 21st Century (Madrid: BBVA, 2012), pp. 309-1T.

6. G. Dickinson and K. Murphy, Ecosystems (London: Routledge, 2007), pp. 8-15.

7. E.P. Odum, ‘The Strategy of Ecosystem Development’, Science, Vol. 164, (1966):
p- 262.

8. Dickinson & Murphy, Ecosystems, p. 11.

9. Dickinson & Murphy, Ecosystems, p. 13.

10. Dickinson & Murphy, Ecosystems, p. 4.

11. Odum, ‘The Strategy of Ecosystem Development’, p. 263.

12. Dickinson & Murphy, Ecosystems, pp. 93-95.

13. Dickinson & Murphy, Ecosystems, p. 24.

14. J.B. Foster and B. Clark, “The Sociology of Ecology: Ecological Organicism Ver-
sus Ecosystem Ecology in the Social Construction of Ecological Science, 1926-193 5, Orga-
nization and Environment, Vol. 21, No. 3 (2008): pp. 311-52.

15. D Bergandi, ‘Multifaceted Ecology Between Organicism, Emergentism and Re-
ductionism’, in A. Schwarz and K. Jax (eds.), Ecology Revisited: Reflecting on Concepts,
Advancing Science (Dordrech: Springer, 2011), pp. 31-43.

16. Cited in Foster & Clark, ‘The Sociology of Ecology’, p. 326.

17. J. Lovelock, Gaia: A New Look at Life on Earth (Oxford: Oxford University
Press, 2000).

18. R. Dawkins, The Extended Phenotype: The Gene as the Unit of Selection (Ox-
ford: Oxford University Press, 1982), p. 237.

19. M. Loreau, A. Downing, M. Emmerson, A. Gonzalez, J. Hughes, P. Inchausti,
J. Joshi, J. Norberg and O. Sala, ‘A New Look at the Relationship Between Diversity and
Stability’, in M. Loreau, S. Naeem and P. Inchausti (eds.), Biodiversity and Ecosystem Func-
tioning (Oxford: Oxford University Press, 2002), p. 79.

20. Loreau et al., ‘A New Look at the Relationship Between Diversity and Stability’,
p- 8o.

21. S. Yachi and M. Loreau, ‘Biodiversity and ecosystem productivity in a fluctuating
environment: The insurance hypothesis’, PNAs, Vol. 96, No. 4, (1999): pp. 1463-68.

22. M.L Pace, J.]. Cole, S.R. Carpenter and J.E Kitcehll, “Trophic Cascades Revealed
in Diverse Ecosystems’, TREE, Vol. 14, No. 12 (1999): p. 483.

23. G. Monbiot, Feral: Rewilding the Land, Sea and Human Life (London: Penguin
Books, 2014), pp. 84-85.

24. Pace et al., “Trophic Cascades Revealed in Diverse Ecosystems’, p. 483.

25. B. Mollison and D. Holmgren, Permaculture One: A Perennial Agriculture for
Human Settlements (Tyalgum: Tagari, 1990).

26. B. Taylor, Dark Green Religion: Nature Spirituality and the Planetary Future
(Berkeley: University of California Press, 2010), p. 157, and R.S. Ferguson and S.T. Lovell,
‘Grassroots Engagement with Transition to Sustainability: Diversity and Modes of Partic-
ipation in the International Permaculture Movement’, Ecology and Society, Vol. 20, No. 4
(2015): p. 39.

27. D. Holmgren, Permaculture: Principles ¢& Pathways Beyond Sustainability (Hep-
burn: Holmgren Design Services, 2006).

28. Mollison & Holmgren, Permaculture One, p. 7.

29. G. Harvey, Animism: Respecting the Living World (London: Hurst & Company,
2005).



92 Jack HUNTER

30. D.B.Botkin, Discordant Harmonies: A New Ecology for the Twenty-first Century
(Oxford: Oxford University Press, 1992).

31. D.Hume, Dialogues and Natural History of Religion (Oxford: Oxford University
Press, 1998), p. 78.

32. R.Sheldrake, The Science Delusion: Freeing the Spirit of Enquiry (London: Cor-
onet, 2012), p. 108.

33. A. Naess, ‘From Ecology to Ecosophy, from Science to Wisdom’, World Futures:
The Journal of New Paradigm Research, Vol. 27, Issue 2-4 (1989): pp. 185-90.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


