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SPECTRA: images and data in art/science
Proceedings from the symposium SPECTRA 2012

The	book	and	the	conference	that	begat	it,	SPECTRA	2012,	originated	in	the	ANAT	Synapse	
residency	artist	Mary	Rosengren	enjoyed	amongst	the	National	Collections	CSIRO	manages	
here on Black Mountain in Canberra.

Among	our	Collection	items	are	the	materials	gathered	by	Joseph	Banks	and	Daniel	Solander	
on the Endeavour voyage. I am struck with a sense of pride and awe whenever I am able to 
access	and	show	off	these	items	to	visitors	to	our	organization.	These	objects	are	priceless	
national	treasures.	Yet	daily	in	the	corridors	of	our	laboratories	I	walk	past	hundreds	of	images	
on	posters	and	screens	produced	by	our	contemporary	researchers.	Specifically,	what	currency	
do	they	have,	and	who	will	curate	them	and	proudly	show	them	off	in	two	centuries	time?	
Generally,	can	we	place	a	cultural	value	and	how	do	we	assess	and	interpret	the	artistic	nature	
of	scientific	data	and	imagery?

We	are	all	conscious	of	the	increasing	significance	of	technology	in	shaping	all	cultural	
practices.	Change	creates	tension,	of	course,	and	we	are	seeing	both	alliances	and	tensions	
between	specialist	fields	of	art	science	practices	and	knowledge.	These	are	both	creative	fields,	
and the barriers that have separated them are coming down.

While	Mary	Rosengren,	through	her	ANAT	Synapse	residency,	began	her	time	among	the	CSIRO	
Collections	thinking	about	how	these	ideas	could	influence	her	practice,	she	found	it	was	the	
dialogue	with	researchers	and	academics	that	was	more	fascinating,	and	more	than	we	felt	
should	be	constrained	to	the	output	of	just	one	artist.	

The	focus	of	the	resulting	SPECTRA	program	was	less	about	science-art	as	a	spectacle,	more	
how	contemporary	visualising	technologies	and	techniques	for	analysis,	data	management
and	imaging	have	radically	changed	the	nature	of	art	and	science	practices	and	the	status	of	
images	in	both	fields.

The	artists	and	scientists	whose	thoughts	in	this	area	are	chronicled	within	these	pages	
demonstrate	a	defining	cultural	force	and	we	are	both	grateful	for	and	inspired	by	their	ideas.

We’re	not	sure	we’ve	answered	any	of	our	questions	but	we’re	enjoying	the	conversation.

Cris Kennedy and Mary Rosengren
March 2014

Dedicated to the memory of Scottish engineer/designer 
and mountaineer Hugh McNicholl 1945-2012
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sonic will be analysed and discussed.

From	this	discussion	we	found	contrasts	in	a	
move	from	the	representational	to	the	non-
representational	and	changes	in	the	use	of	
classificatory	systems.	We	also	found	increas-
ing	complexity	-	from	belief	in	accuracy	and	
perfection	in	beauty	to	beauty	in	complexity,	
resilence	and	failure.	There	are	also	differ-
ences in ethical engagement and through the 
more	complex	use	of	simile	and	metaphor.

Introduction 

This paper considers both the development 
and	the	re-use	of	scientific	data	and	imagery	
from	geology	and	mineralogy.	Explorations	
of geology and mineralogy provide a direct 
link with the physical environment and our 
comprehension of scale – the immensity of 
both	of	time	and	space	and	also	the	minutiae	
of	elements	and	particles.	Transformations	
are also dependent on physical change which 
can be violent and short-lived or slow and 
beyond	the	experience	of	humans.	Geology	
and mineralogy call very quickly on  
imagination	to	comprehend	both	phenomena	
and	explanation.

We	propose	that	artists	and	critics	produce	
imagery and data that have their roots in  
scientific	processes	and	in	addition	emphasise	
interaction,	cultural	value	and	aesthetics	for	
viewers.	This	is	not	to	say	that	scientific	data	
and	imagery	cannot	be	read	and	experienced	
as	artistic	and	cultural,	in	a	‘raw’	state,	but	
there	may	be	different	intentions	in	critique	
and	affect	where	artists	have	additional	 
cultural agendas.

Through a process of co-authorship for this 
paper	we	have	considered	relationships	
between the physical environment and medi-
ated	representations	and	how	this	is	reflected	

Artists	who	engage	with	the	earth	sciences	
have	been	able	to	explore	all	kinds	of	 
information	about	the	natural	environment,	
including	information	about	the	atmosphere,	
extremes	of	physical	formations	across	 
immense	dimensions	of	time	and	space,	and	
increasingly	‘invisible’	realms	of	materials	at	
the nanoscale. The results of this engagement 
are	shown	not	only	through	the	way	artists	
and	designers	are	developing	innovative	
visual	representations	but	also	through	the	
way images are combined with other media 
and/or	through	artists	challenging	the	status	
of	the	visual	through	prioritising	other	media,	
such	as	sound.	The	ways	in	which	artists	have	
worked with geological data are a rich area 
for	identifying	the	relationship	between	
digital	and	material	cultures.	Many	artists
working	with	this	subject	are	crossing	
boundaries	and	testing	out	the	liminal	spaces	
between the virtual and the real.

The catalyst for this paper was a discussion of 
historical	examples,	particulary	the	formation	
of a visual language for geology during the 
formal development of the discipline of  
geological science from the 1780s to the 
1850s. This is represented by an  
examination	of	the	work	of	Philip	Rashleigh	
and	John	Ruskin.

Moving	to	the	present,	this	will	be	followed	
by	a	discussion	of	themes	being	explored	in	
the	work	of	interdisciplinary	artist	Perdita	
Phillips,	whose	project The Sixth Shore,	
explores	aspects	of	geological	formations	
and	the	natural	environment	at	Lake	Clifton,	
Western	Australia.	Phillips	works	with	spatial	
sound,	presenting	immersive	sound	
environments in galleries and in situ (using 
GPS	technology).	How	connections	are	made	
back to the material world and the 
consequences of meshing the visual and the 

Geology, art and imagination: creative propositions for visual 
representation and cultural narratives 

Suzette	Worden [1] and Perdita Phillips [2]
1		Independent	Researcher,	Sunbury,	Victoria	3429,	Australia
2	Contemporary	Artist/Sessional	Academic,	Curtin	University,	www.perditaphillips.com
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Figure 1. Diagram from M.S. J. 
Rudwick, “The Emergence of a 
Visual Language for Geological 
Science 1760-1840” History of 
Science 14, 149-195 (1976). 

Figure 2. Rashleigh collection 
at the Royal Cornwall Museum 
Truro.
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lack of resources prevented him in keeping 
up	with	such	experimental	work.	Instead,	
Rashleigh	concentrated	on	collecting	and	
setting	up	his	own	system	of	classification.	
He	created	a	significant	portfolio	of	illustra-
tions	to	educate	and	inform	others	about	his	
collection	and	especially	their	natural	colour.	
[Figure 2]	His	collection,	which	reached	over	
3000	specimens,	passed	to	a	nephew	and	
then became part of The Royal Cornwall  
Museum in Truro in 1902. [Figure 3] 

Rashleigh,	like	many	other	mineralogists,	 
assisted	in	the	communication	of	information,	
but stayed within the 18th century  
picturesque	tradition	of	representation.	 
Rudwick	prioritises	communication	through	
maps in his schema but Rashleigh’s work 
crosses between the arts and science for 
communication	and	also	feeds	into	the	
expanding	world	of	classification,	notable	in	
19th	century	scientific	knowledge	and	in	 
museum	collections	which	were	equally	
relevant to the arts and the sciences from 
the	19th	century	onwards.	The	collection	of	
minerals is available for viewing in The Royal 
Cornwall	Museum	in	Truro,	and	many	of	his	
annotations	are	still	associated	with	the	 
minerals.	There	is	also	information	on	the	
context	of	his	collecting	alongside	some	 
information	on	his	personal	circumstances.	
Minerals	from	his	original	collection	are	also	
part of the display at the Natural History  
Museum in London. [Figure 4]

Although	Rashleigh’s	collection	is	part	of	 
displays	at	two	institutions,	The	Royal	 
Cornwall Museum in Truro and the Natural 
History	Museum,	it	is	one	of	the	very	few	
private	collections	to	have	survived	over	
two centuries. It therefore provides valuable 
insights	into	the	juxtaposition	of	collecting,	
classification	and	also	how	to	communicate	
knowledge,	through	illustration	and	display	
about	minerals.	Information	about	 
connections	and	comparisons	are	there	to	be	
interpreted	through	a	collection.	 
Rashleigh	meticulously	collected	specimens	
from	local	mines	that	no	longer	exist	and	
were	only	worked	for	a	short	time	so	many	of	
the minerals can never be able to be collected 
again.	The	value	of	the	collection	today	is	in	

in	choice	of	imagery	and	specific	technologies	
for	reproduction	and	presentation,	with	the	
starting	point,	being	Perdita	Phillip’s	project,	
The Sixth Shore.	This	site-specific	spatial	
sound	installation	was	one	contribution	to	a	
larger	project,	Adaptation,	managed	through	
SymbioticA,	an	artistic	laboratory	engaged	
with	the	life	sciences	based	at	the	University	
of Western Australia. Phillips’ work combines 
visualisations	of	natural	phenomena	and	
storytelling being delivered through digital 
technologies.	Besides	the	site	specific	sound	
installation,	the	cusp	sound	installation	was	
part	of	the	Adaptation	exhibition	at	INQB8	in	
Mandurah,	Western	Australia,	from	6th	May	
to	10th	June	2012.	[1]

The Sixth Shore affirms	the	importance	of	
creating	a	cultural	map	of	an	environment	
and	of	linking	narratives	to	place.	The	work	
also	highlights	the	importance	of	experience,	
metaphor	and	poetics,	the	concept	of	the	
transdisciplinary	in	the	arts	and	sciences,	and	
possibilities	for	transformation.	It	is	possible	
to	consider	the	work	from	several	starting	
points. Comparison with other historical 
examples	provide	opportunities	to	specu-
late	on	enduring	preoccupations,	changes	
in	emphasis	or	the	specifics	of	our	present	
preoccupations	with	ecological	and	environ-
mental	change.	Martin	Rudwick’s	overview	of	
the visual language for the geological sciences 
from 1760 to 1870 shows the emergence of a 
rich	visual	language	that	has	continued	to	
expand	in	response	to	the	growth	in	
knowledge and emerging media forms and 
technologies.[2] [Figure 1]

Classification and Illustration:  
Philip Rashleigh (1729-1811)

Philip	Rashleigh	was	a	Cornish	Antiquarian	
and	mineralogist	who,	from	1764,	collected	
mineral specimens from local miners and built 
up	a	collection	of	minerals.	[3] He correspond-
ed	with	many	other	European	mineralogists,	
such	as	Swedish	mineralogist,	Axel	Fredrik	
Cronstedt (1722-1765) who developed the 
use of the blowpipe for the chemical analysis 
of	the	composition	and	chemistry	of	 
minerals. Rashleigh never embraced 
chemical	analysis,	claiming	that	his	age	and	
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Figure 3. Rashleigh collection at the Royal Cornwall Museum Truro, showing illustration and minerals depicted in Specimens of 
British Minerals selected from the Cabinet of Philip Rashleigh, 1802.

Figure 4. Commentary on specimen collected by Philip Rashleigh in mineral display at the Natural History Museum, London.
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Ruskin	considered	that	Turner’s	paintings	
could	give	factual	information	on	rock	types	
and	formations	but	he	suggested	that	the	
power	of	the	artist	provided	further	value.	
For	Ruskin,	Turner	created	‘not	so	much	the	
image	of	the	place	itself,	as	the	spirit	of	the	
place.’ [6]	In	1866,	The Ethics of the Dust: Ten 
Lectures to Little Housewives on the Elements 
of Crystallisation was published. This was a 
discussion	of	mineralogy	with	didactic	over-
tones	and	show	Ruskin’s	attempt	to	teach	
political	economy	and	praise	virtue	using	
scientific	information.

Ruskin	used	information	about	crystals,	
mineralogy and geology to bring moral and 
religious	questions	together.	For	him	the	 
quality	of	mutability	was	important,	with	
rocks	as	images	of	change	overtime.	Also,	
rather	than	organic	creation,	with	artwork	 
being	considered	to	grow	from	a	single	germ,	
his understanding of minerals draws  
attention	to	the	idea	of	an	array	or	a	 
constellation,	which	is	ordered	in	itself	and	
can	be	extended	in	infinite	ways.	There	is	
therefore order within disorder. [7] Ruskin’s 
work had a strong social message and he was 
interested	in	education	for	all.	The	 
Collection	of	the	Guild	of	St	George,	which	
was	put	together	under	his	direction,	from	
1875,	as	a	creative	and	educational	tool	for	
the	metalworkers	of	Sheffield,	UK,	included	
over 2000 mineral specimens. The minerals 
were	part	of	a	collection	that	also	included	
coins,	and	drawings	and	illustrations	of	 
architecture	art	works,	and	all	kinds	of	natural	
forms	such	as	landscapes,	birds	and	flowers.	
Ruskin’s	ability	to	make	connections	between	
art,	people’s	actions	and	the	physical	world	
are	examples	of	an	ethical	way	thinking	that	
offers	useful	lessons	for	the	present.

The Sixth Shore

Returning to the The Sixth Shore,	the	project	
revolved	around	creating	a	sound-landscape	
of the human and non-human worlds that 
overlap the brackish water ecosystem of Lake 
Clifton	in	the	Yalgorup	National	Park	in	south	
west Australia. The lake is home to the largest 
non-marine thrombolite reef in the southern 
hemisphere,	and	yet	few	even	know	it	exists.	

the	specificity	of	information.	It	is	highly	rep-
resentational	and	compared	to	the	following	
examples,	seems	utilitarian	and	even	though	
informed	by	the	picturesque,	‘absolute’	and	
realist	in	its	conception	of	beauty.	

Ethical instruction: John Ruskin (1819-1900)

John	Ruskin	was	a	highly	prolific	critic	and	art	
historian who was also interested in geology 
and	mineralogy.	Like	Rashleigh,	Ruskin	also	
fits	into	Rudwick’s	18th	century	picturesque	
tradition	[Figure 1] but he would also have 
contributed to the topographical drawing 
section	of	Rudwick’s	diagram	and	would	have	
moved	through	the	distributional	and	 
structural	sections	to	look	at	causal	 
conditions	within	geology.	He	provided	 
theoretical	interpretations	for	the	arts	and	
the	sciences	and	attempted	to	integrate	both	
sides of his interests. 

Ruskin is well known as a supporter of the art  
of	J.M.W.	Turner	and	then	the	Pre-Raphael-
ites.	He	was	also	a	political	economist	 
interested in social issues as well as the arts 
and	crafts.	With	immense	private	means,	
he was able to travel and wrote about the 
geology and arts of the places he visited in 
the	British	Isles	and	Europe.	He	was	a	pupil	of	
Rev.	William	Buckland	(1784-1856)	at	Oxford.	
Buckland’s theories about geology kept in line 
with	Biblical	stories	of	creation	so	did	not	 
embrace Darwinism. Cramer posits a  
connection	between	his	studies	under	 
Buckland	and	his	formulation	of	the	concept	
of	‘vital	beauty.’	[4] Ruskin’s interest in geology 
led	him	to	become	a	Fellow	of	the	 
Geological Society of London in 1840. Ruskin’s 
work on geology was frequently published 
and his view of geology was considered  
alternative	to	the	mainstream,	with	much	of	
his	work	considered	‘professionally	current.’	[5]

Ruskin’s geological interests are an important 
part	of	his	five	volume	study,	Modern  
Painters.	These	volumes	were	written	 
between 1843 and 1860 and showed his  
appreciation	of	painting	totally	integrated	
with	his	love	of	landscape	and	particularly	
of mountains. The second volume was full 
of	description	of	the	Alps	and	their	geology.	
[Figure 5] 
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Figure 5. The Aigiulle Blaitiere. c. 1856 by John Ruskin (1819-1900). Drawing with wash. From J. Ruskin. Modern Painters, vol-
ume 4, (1856).

Figure 6. Thrombolite clotted structure. Image courtesy of Katherine Grey © Geological Survey of Western Australia 
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systems of a planet in crisis. [10] Phillips 
expands	the	notion	of	the	geologic	to	the	
level	of	ecosystems,	places	and	beyond.

In	order	to	express	the	complex	web	of	issues	
and	timescales	and	expand	notions	of	agency	
amongst	human	and	nonhuman	actants,	the	
artist	formulated	six	overlapping	areas	of	
concern:

Shore	1:	thrombolitic	time	(deep,	geological)
Shore	2:	shifting	shores:	lake	formation	and	
seashore	changes	(geomorphological	time)
Shore	3:	cultivated	landscapes:	indigenous	
cultures (older than the lake itself)
Shore	4:	settler	cultures	(since	the	1830s)
Shore	5:	bird	migration	and	hooded	plovers	
(global in scale and dependent upon annual 
seasons and longer-term climates)
Shore 6: futures. 

Central	to	this	project	is	the	inter-digitation	
of	the	shores.	The	final	(sixth)	shore,	of	
multiple	futures	brought	together,	is	about	
how the previous shores are imbricated with 
their	competing	interests.	The	classification	
is incomplete. The Sixth Shore is unresolved 
and	subject	to	negotiation:	it	expresses	the	
potential	for	transformational	futures.	
Whilst	its	orgins	are	in	the	the	visual,	the	
artist	has	chosen	to	manifest	the	project	via	
overlapping soundscapes. Phillips uses sound 
recorded	at	Lake	Clifton,	local	oral	 
histories	and	interviews,	sound	samples	and	
the	sonification	of	scientific	data	such	as	 
climate	statistics	and	bore	hole	data.	An	 
important aspect is that the samples and  
narratives	are	spatially	arranged.

The	cusp	work	exhibited	at	INQB8	gallery	in	
2012,	was	a	part-realisation	of	this	project	in	
a	gallery	space.	In	this	exhibit,	listeners	heard	
different	sounds	as	they	walked	through	a	5	
x	5	metre	area	via	12	speakers.	In	the	in situ 
work	at	Lake	Clifton,	the	audience	will	wear	a	
backpack	with	a	specialized	GPS	and	head-
phones	with	embedded	compass	in	the	final	
artwork.	Within	a	50	x	50	metre	area	 
different	sounds	will	be	localized	so	where	
the viewer walks and how they orient their 
heads will determine what they hear. Each 
walker will determine their own unique  
experience	of	the	different	sounds	and	 

Thrombolites	are	made	up	of	a	complex	 
community	of	micro-organisms,	including	
cyanobacteria,	cemented	within	detritus	and	
other collected mineral sediment.  
 
Cyanobacteria	fix	carbon	dioxide	to	make	
their own food source by photosynthesis. Part 
of	the	living	process	is	the	precipitation	of	
calcium carbonate as the mineral aragonite. 
The	combination	of	the	organic	and	mineral	
material gives mass to the colonies. Over 
time	they	grow	and	solidify	into	rock-like	
round or conical structures. Other forms of 
microbial colonies such as stromatolites have 
been	linked	to	the	generation	of	the	Earth’s	
first	oxygen	atmosphere.	Microbialites	thus	
embody the idea of a mineral/vegetable thing 
that crosses the boundary between the living 
and	non-living	worlds.	Unlike	other	microbial	
structures,	thrombolites	are	distinguised	by	a	
clotted	structure.	[Figure 6]

Phillips used the visual trope of these  
structures in her work. As part of her  
investigations	she	‘drew	out’	further	visual	 
examples	of	networks	and	reticulations.  
[Figure 7]	She	also	investigated	the	 
environmental	interactions	surrounding	the	
current	conditions	at	the	lake.	 
Thrombolites have been growing in Lake 
Clifton	for	nearly	2000	years,	but	in	recent	
years the fragile ecosystem has come under 
increasing threat due to nearby  
development,	clearing,	increasing	water	 
salinity and decreasing regional rainfall 
caused by climate change. [8]

In	the	surrounding	landscape,	groundwater	
extraction	by	turf	farms	and	hobby	farmlets	
affect	the	lake	through	changing	groundwater	
regimes. Tuart woodlands are also declining 
due to these issues and an introduced 
fungus, Phytophthora multivora. [9] Organisms 
and ecosystems that have survived through 
thousands of years of change are now under 
threat	from	our	actions	after	just	100	or	so	
years	of	co-existence,	and	must	adapt,	or	die.	
Lake	Clifton	can	thus	be	seen	as	a	hotbed	of	
diversity	surrounded	by	a	rich	‘human	
ecology’.	It	offers	a	‘microcosmic	peek’	into	
the	issues	and	threats	that	the	world	faces,	
and presents a metaphor for the global 
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Figure 7. The Sixth Shore (2010) altered digital image of saline lake froth (with additional ink on digital print) © Perdita Phillips

Figure 8. Lake Clifton thrombolites (2009) digital photograph © Perdita Phillips 
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Science	and	art	are	considered	different	but	
equal	systems.	Scientific	information	is	both	
being	critiqued	and	integral	to	the	work.	
Phillips	critically	navigates	the	power	
structures	of	science	and	society,	where	
existing	socio-ecological	systems	are	not	
sufficiently	engaged	to	bring	about	change.		
The aim is to enable and encourage people to 
be	‘imaginatively	engaged.’	In	this	sense	the	
work	is	a	form	of	facilitation	and	an	opportu-
nity	to	deal	with	uncertainty,	imperfection,	
risk and opportunity. Phillips has interpreted 
the	scientific	knowledge	on	thrombolites,	
along with the changing sea levels and coastal 
deposits,	to	arrive	at	metaphorical	implica-
tions	that	influence	the	sound	world	she	is	
creating.	This	is	a	complex	story	which	
enriches	the	‘sense	of	place’	of	the	area.	[13]

Conclusion

Revisiting	Rudwick’s	chart	for	the	emergence	
of	a	visual	language	for	geology,	it	has	been	
possible	to	draw	out	the	significance	of	 
collecting	and	classification,	with	the	example	
of	Rashleigh	working	at	the	cusp	of	a	change,	
where visual evidence was being augmented 
by chemical analysis. Ruskin was also highly 
reliant	on	visual	evidence	and	direct	experi-
ence of geological phenomena but to this he 
also	adds	the	voice	of	the	critic	and	combines	
aesthetics	and	science	with	morality.	Moving	
to	the	present,	Phillips’	The Sixth Shore  
provides	the	audience	with	experience	 
beyond	the	voice	of	the	critic	and	 
possibilities	for	reflecting	on	and	engaging	
with the cultural aspects of geological  
knowledge.	Ecological	questions	are	raised.	
Information	on	geological	formations	is	
placed	in	the	wider	context	of	the	 
surrounding	environment	and	complexity,	 
resilience and failure are acknowledged  
within	a	viewpoint	that	offers	the	viewer/
participant	a	more	autonomous	engagement.	
There	are	similarities	in	this	approach	to	the	
interest in human and non-human connec-
tions	and	the	‘geologic	turn’	explored	by	
authors such as Ellsworth and Kruse [14].

These	very	different	examples	of	collecting,	
illustration,	ethical	interpretation	and	 
immersive	experience	of	minerals	and	

narratives.	Both	works	engage	with	the	 
physical and social environment whilst  
challenging	the	participants	through	the	
conceptual	‘interference’	of	different	levels	of	
time	and	space	in	the	soundtrack.	The Sixth 
Shore	project	as	a	whole	opens	an	important	
dialogue and debate surrounding human  
inaction,	intervention,	responses	and	 
responsibilities	to	the	world	at	large.	The	
expectation	of	performativity	includes	the	
participation	of	the	audience	in	an	active	way.	
They	are	not	expected	to	view	the	work	from	
the	‘outside’	but	become	immersed	in	the	
experience	and	its	concerns.

By being in situ the	final	work	generates	a	
heightened play of dissonance and comple-
mentarity between what is seen and what is 
heard. It is the centrality of walking through 
the site that adds further richness to the 
experience	and	enables	the	contemplation	of	
a	living	ecology.	Through	hinting	at	an	active	
agency	for	the	thrombolites,	the	artist	ques-
tions	the	‘deadness’	of	rocks	and	emphasises	
the vitality of nonhuman worlds. [Figure 8]

The Sixth Shore works	form	a	complex	 
aesthetic.	Whilst	it	is	true	that	landscape	has	
been	a	preoccupation	of	Australian	visual	 
artists	since	colonization,	the	recent	 
quickening of the intensity of environmental  
change,	points	to	the	need	for	renewed	ex-
amination	of	the	perception	of,	and	more	 
fundamentally,	the	consumption	of,	land-
scapes. Place-based art makes use of  
concepts	such	as	site-specificity	but	often	fail	
in	the	level	of	sophistication	of	its	 
philosophical or even ecological framework. 
For	example,	much	environmental	art	is	still	
based	upon	the	romantic	appeal	of	the	idea	
of	a	‘balanced	nature,’	despite	considerable	
evidence	of	the	dynamism	and	complexity	
of ecosystems in nature. Recent research 
into	resilience	connects	complexity	theory	
and	ecosystems	with	communities	and	social	
systems. [11] The Sixth Shore project	actively	
engages with newer socio-ecological thought.

Phillips	takes	from	Sacha	Kagan’s	explora-
tion	of	transdisciplinarity	as	‘the	recognition	
of	the	existence	of	different	levels	of	real-
ity	governed	by	different	types	of	logic.’ [12] 
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