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AbstrAct
This paper reports the results of the Nation-

al Museum of Australia’s use of a Newport 

Oriel© microfade tester (O-MFT) to evaluate 

the lightfastness of a wide range of histori-

cal and contemporary Australian aboriginal 

and Torres Strait Islander artefacts, works of 

art and documentary material. This informa-

tion, together with an assessment of which 

objects are most likely to be in continuous 

or frequent demand for display, and there-

fore most exposed to light in the long term, 

is used by the museum to limit light damage 

to acceptable levels. Preserving the forms 

and colours of objects used in daily life and 

ceremony is important to imagining the 

past, and especially so to indigenous people 

who continue to maintain artistic and craft 

traditions, and find inspiration in their past 

through new forms of expression.

résumé 
Cet article rend compte des résultats de l’uti-

lisation par le National Museum d’Australie 

d’un testeur par microdécoloration Newport 

Oriel© (O-MFT) afin d’évaluer la résistance à la 

lumière d’un vaste éventail d’objets anciens 

et contemporains fabriqués par des aborigè-

nes australiens et des insulaires du détroit de 

Torres. Ces informations, associées à une éva-

luation visant à déterminer quels objets sont 

plus susceptibles d’être continuellement ou 

fréquemment demandés pour être exposés, 

et par conséquent, seront plus exposés à la 

lumière sur le long terme, sont utilisées par le 

musée dans le but de limiter les dégâts causés 

par la lumière à des niveaux acceptables. Il 

est important de préserver les formes et les 

couleurs des objets cérémoniels et quotidiens 

afin de pouvoir imaginer le passé, surtout 

pour les autochtones qui continuent de main-
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the National museum of australia lighting guidelines

The current National Museum of Australia’s (NMA) lighting guideline 
(Table 1) is a modification of the Victoria and Albert Museum’s (V&A) 
policy in which cumulative exposure limits are predicated on limiting 
colour change to no more than ten just noticeable fades (JNF) over 
500 years (Derbyshire and Ashley-Smith 1999, Ashley-Smith et al. 2002). 
The International Commission on Illumination (CIE) adopted a similar 
approach in CIE157-2004 (CIE 2004). Like others (Reuss et al. 2005), 
the NMA found that the level of work and expense involved in removing 
from display and replacing objects in the V&A’s “sensitive” category every 
two years was unsustainable, that public access to objects was perhaps 
unnecessarily restricted, and that they were often lit to unreasonably low 
levels. Two factors contributed most to these problems: a dearth of fading 
rate data, particularly object specific information; and a lack of a structured 
approach to the assessment of how often and for how long an object is 
likely to be displayed over time and the relative impact of fading when 
it occurs. The V&A calculations assume that all objects are in constant 
demand for exhibition, and their “sensitive” category includes everything 
of equivalent lightfastness to ISO Blue Wool Fading Standard 4 (BW4) or 
less (Table 1). This range spans more than an order of magnitude owing to 
the lack of specific fading rate data and the variability in fading rates even 
of known colourants where they can be identified. Because cumulative 
exposures for this range are based on an average fading rate of BW2, 
some objects could by definition withstand longer display periods and 
still stay within the V&A’s long term colour change limits, however an 
unknown number of others would be overexposed. Likewise, collection 
items that are unlikely to be in constant demand for exhibition (the vast 
majority) may be displayed for longer on the occasions when they are 
exhibited (Ford and Smith 2009).

The NMA’s guidelines in Table 1 differ from the V&A’s in two ways: 
firstly, by subdividing their “sensitive” range into three responsivity 
sub-categories with different display times, to which individual objects 
are assigned according to the results of microfade testing. Secondly, an 
additional criterion has been added (the last row in Table 1), according to 
which the exhibition period for objects unlikely to be in high or constant 
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tenir des traditions artisanales et artistiques, 

et qui s’inspirent de leur passé pour produire 

de nouvelles formes d’expression.

resumen 
Este artículo aporta los resultados obtenidos 

con un equipo Newport Oriel© para pruebas 

de decoloración a nivel microscópico en el 

Museo Nacional de Australia para evaluar 

estudiar la resistencia a la luz de una amplia 

variedad de artefactos aborígenes históricos 

y contemporáneos, obras de arte y material 

documental de Australia y del Estrecho de 

Torres. El museo utiliza esta información, 

junto con un estudio sobre cuáles son los 

objetos más demandados para la exposición 

permanente o temporal, y por lo tanto los que 

estarían más expuestos a la luz a largo plazo, 

para que los posibles daños en los objetos 

queden limitados a unos niveles aceptables. 

La preservación de las formas y colores de los 

objetos que se utilizan en la vía diaria y en las 

ceremonias es importante para imaginar el 

pasado, y de manera más especial para las 

personas indígenas que continúan mante-

niendo tradiciones artísticas y artesanales, y 

que encuentran inspiración en su pasado a 

través de nuevas formas de expresión.

demand for display are increased. The criterion for “intermittent display” 
is approximately 10 years in 30. Individual decisions are made about how 
to best display objects less stable than BW2 irrespective of their display 
frequency. These are the objects for which short display times, lower than 
usual illumination levels and exposure limiting mechanisms like sensors 
and covers really are important.

identifying high display-frequency objects  
(Ford and Smith 2009, 2010) 

As a social history museum, the NMA tells specific stories, and displays 
artefacts associated with them, because they offer unique and multiple 
perspectives on Australian history, not necessarily because they showcase 
well known or “national treasures”, although these too have an important 
place. For this reason, some proportion of the 3000 or so objects currently 
on display, drawn from the Museum’s 300,000 strong collection, are likely 
to be only rarely, if ever, displayed again. To the Museum, an object’s 
significance is assumed to be the major determinant of its long-term cumulative 
exposure, and to assist with answering the question “is this object likely to 
be in high demand for display in the foreseeable future?” in a consistent and 
structured way; the language and methodology of the Collection Council of 
Australia’s guide to significance assessment has been adopted (Russel and 
Winkworth 2009). Because objects of high significance are also those for 
which the loss or partial loss would be greatest, the approach is consistent 
with risk management strategies increasingly being applied to collections 
(Michalski 2004, Waller 2003). Objects’ significance and prior display 
history will be reviewed each time they are considered for display, but 
even where a re-evaluation indicates that exhibition demand has risen or 
is likely to rise, the extra 3–5 years display/decade in the interim at normal 
museum light levels is unlikely to be catastrophic in the long term, so long 
as the object is not very sensitive to light. 

table 1
The National Museum of Australia 2011 lighting guideline

V&A (Derbyshire & Ashley-Smith 1999) sensitive durable to permanent

CIE157-2004 (CIE 2004) high sensitivity medium responsivity to irresponsive

ISO BW number  (responsivity) < about  BW2 
CIE76

about BW2 –3 
CIE76

 about BW3–4 
CIE76

> about  BW4 
CIE76

BW8 (irresponsive) 
CIE76

Lux level (UV-free) about 50 lux 50-100 lux** 50-150 lux** 100 -250 lux** no limit

Display of high significance  
(high display frequency) objects

individually 
determined

2 years/decade 5 years/decade life of exhibition 
max 10 years

no limit

Display of average significance  
(intermittent display) objects

Individually 
determined

5 years/decade life of exhibition 
max 10 years 

life of exhibition  
then reviewed

no limit

* CIE76
** as low as possible consistent with good display

microfade testing 

A Newport Oriel© microfade tester (O-MFT), developed by Dr Paul Whitmore 
at the Carnegie Mellon University, is used to rank the lightfastness of 
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individual colourants using the ISO Blue Wool Fading Standards (BWFS) 
as benchmarks (Whitmore et al. 1999). A 3-400 µm spot of light of up 
to10 megalux, filtered to remove ultraviolet (UV) and infrared radiation, 
is focused on the colourant of interest and the reflectance spectral changes 
used to calculate colour difference using one of the CIE LAB colour 
models. The method is rapid, typically ten minutes/sample, and minimally 
destructive, both because of its scale and because colour change can be 
limited to less than one JNF.

It is subject to the same systemic uncertainties as any accelerated method, 
including reciprocity issues, spectral differences between the test source 
and gallery lighting, the interpretation of spectral changes as perceptible 
colour differences, and the nonstandard behaviour of ISO BW standards. 
The technique’s major advantage is that it allows the relative lightfastness 
of real objects to be estimated rapidly without the need for material 
identification and fading rate data or information and assumptions about 
prior exposure, mordants, tint strength, and other crucial chemical and 
physical determinants of fading rates. The method probably overestimates 
absolute fading rates because the filtered xenon source is richer at short 
wavelengths than typical museum lighting. Furthermore, the display periods 
in Table 1 have an inbuilt conservative bias because the calculations are 
based on linear, rather than the more usual exponentially declining colour 
change rates. Although the method is far too rapid for post-actinic and 
purely thermal colour and other chemical changes to manifest, they may be 
important in practice, especially at the more stable end of the “sensitive” 
range; for example, Hallett and Bradley (2003) found that while jute 
underwent significant colour change under accelerated conditions, changes 
observed in samples at 80 lux (UV-free) were not greatly different from 
those shielded from light which must have changed colour by some other 
mechanism. For all these reasons, microfade and other accelerated ageing 
methods are best regarded as indicative, that is useful risk management 
tools, rather than predictive. 

An analysis of the results of microfade tests on 200 objects across the 
NMA’s entire collection that would previously have been limited to two 
or five years display has shown that exhibition duration recommendations 
were unchanged for 40 percent of objects; for 10 percent, restrictions on 
display were tightened and the rest were assessed as able to be safely 
displayed for longer (Ford and Smith 2010). Because about half of all 
objects were more stable than BW2 according to their least lightfast 
component, and extending display from two to five years reduces light-
driven replacements over a ten year period from four to one, light-driven 
replacements have been reduced by over 70 percent. 

fAding rAte survey methodoLogy And interpretAtion 

The majority of the data in Table 2 was acquired during routine testing 
for exhibition, with a smaller proportion of objects and materials selected 
to fill in obvious gaps. There was no systematic attempt to positively 
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identify colourants or botanical species, although they were sometimes 
recognisable from the origin and provenance of objects and occasionally 
their reflectance spectra. 

The data is offered to supplement the sparse light driven colour change 
data presently available; however, microfading shows that exceptions to 
general trends and expectations are not uncommon. Because BW4 happens 
to be the lower detection limit of the method, it is tempting to think of 
this as “lightfast”; however, it is still within the “sensitive” or “medium 
responsivity” range by museum standards.

For the purposes of calculating colour change rates relative to the BWFSs, 
the CIELAB (1976) perceptual model was used to maintain compatibility 
with existing and widely used light responsivity tables; for example, 
CIE157-2004 and the V&A policy referred to above. CIE94 and CIE00 are 
undoubtedly an improvement over the 1976 CIE colour space (Melgosa 
1999) and sometimes result in significantly different colour change rates 
compared to the Blue Wool Standards. Colourants appear on average to 
be less stable by about a half a BW step compared to the data in Table 
2 when their BWEs are calculated according to the CIE2000 model; the 
biggest consistent difference being an apparent decrease in stability of 
one BW step for relatively achromatic darker colourants like iron gall 
and other grey or black inks.

Because colour change rates depend so much on the factors already 
mentioned – prior exposure, depth of shade, mordants, substrate effects 
and so on – there is no simple, risk-free way of generalising results from 
individual objects (or surrogate samples) to other objects even in the same 
collection. The use of microfading, however, substantially improves the 
odds of identifying rapid faders while at the same time reducing the costs 
associated with systematically over-cautious object replacements. Initially, 
nearly all Australian indigenous (and other) objects destined for long-
term display were microfade tested; however, because testing itself has 
associated costs, the balance has shifted more to relying on accumulated 
microfading data where it exists for similar objects. Routine testing is now 
reserved for individual objects of high significance, irrespective of their 
suspected fading rates; those thought likely to be less lightfast than about 
BW3 (the natural dyes in Table 2, for example); or objects containing 
one of the classes of colourants that are typically quite variable, such as 
textiles or pastels. 

resuLts And discussion 

Table 2 lists the microfading test results for common materials of botanical 
and animal origin, dyed and undyed textiles, paints, pastels and gouaches, 
and some binders and fixatives. Well known classes of objects likely to 
have distinctive properties due to their origin and manufacture, such as 
the Ernabella batik textiles or 1970s’s Papunya Tula paintings, both from 
Central Australia, have been listed separately; the batiks, because they are 
hand rather than factory dyed; and the paintings, because in this period 
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the artists used commercial alkyd and acrylic paints and polyvinyl acetate 
(PVAc)  (Bardon 1999) bound earth colours likely to contain predominantly 
iron oxide pigments and inorganic whites.

Colour change rates are reported as Blue Wool Equivalents (BWE), 
calculated from CIE ∆E*76 values using Blue Wools 1 to 4 as internal 
standards. Thus a colourant that changes at a rate mid-way between BW2 
and BW3 has a BWE of 2.5. It is important to note that because of the 
uncertainties mentioned earlier, little weight can be given to the second 
significant figure beyond locating the colourant within one of the broad 
responsivity categories in the guideline (Table 1), in this case BW2-BW3. 
Where applicable, the spread of results for the same or similar material from 
different objects, and the number and percentage of objects in each of the 
responsivity categories in Table 2, have been given. Standard deviations for 
BWFS replicates typically rise from 5% for BW1 to 20% approaching the 
detection limit at BW4, and those of individual colourants vary considerably 
because of spatial variations in depth of shade for example, or (like the 
BWFSs themselves) highly textured surfaces at the scale of the illuminant 
spot. Beyond BW1 the initial colour change occurs so rapidly that short 
delays in initiating data acquisition can make a significant difference to 
the numerical result, but not of course the extreme caution such a result 
implies for exhibition. 

table 2
Blue Wool Equivalents (BWE) and responsivity categories of materials and colourants from the indigenous 
collection of the NMA under microfading test conditions

Blue Wool Equivalent 
(BWE CIE76)

Responsivity category (BW range) 

Number 
tested

Average Range <BW2 <BW2-3 BW3-4 >BW4

ANIMAL PRODUCTS

Sinew 3 >4 3.6 - >4 0 0 1 2

Flesh, dried 1 >4 0 0 0 1

Horn ,yellow 1 3.7 0 0 1 0

Horn, greyed 1 >4 0 0 0 1

Bone, unprocessed, 1 4.0 0 0 1 0

Bone , unprocessed, yellowed 2 3.8 3.7 - >4 0 0 1 1

Bone & ivory, polished, yellowed 3 2.8 2.7 - 2.9 0 3 0 0

Teeth, kangaroo 1 >4 0 0 0 1

Egg, emu,  all parts 2 >4 0 0 0 2

Spines, echidna 2 >4 4.0 - >4 0 0 1 1

Hair, dark, human 6 >4 4.0 - >4 0 0 1 5 

Hair, Dingo (dog), yellow 1 3.5 0 1 0 0

Hair, Dingo (dog), black 1 >4 0 0 0 1

Hair, Dingo (dog), white 1 >4 0 0 0 1

Hair, thylacine, dark 1 4.0 0 0 1 0

Hair, thylacine, light 1 3.3 0 0 1 0

Wool, unbleached, greasy 1 3.9 0 0 1 0

Wool, unbleached washed 1 >4 0 0 0 1

Fur, possum 1 4 0 0 0 1

Fur, wombat 1 >4 0 0 0 1

Fur, rabbit, felted 2 >4 0 0 0 2
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Blue Wool Equivalent 
(BWE CIE76)

Responsivity category (BW range) 

Number 
tested

Average Range <BW2 <BW2-3 BW3-4 >BW4

Fur, platypus 1 3.5 0 0 1 0

Fur, kangaroo, tanned pelt 1 3.8 0 0 1 0

Fur, kangaroo, untanned pelt 1 >4 0 0 0 1

Skin, kangaroo, untanned 1 3.7 0 0 1 0

Skin, kangaroo, tanned 1 3.0 0 0 1 0

Skin, thylacine, poorly tanned 1 2.5 0 1 0 0

Shells 10 >4 0 0 0 10

Bees’ wax, light yellow 2 3.7 3.6 - 3.7 0 0 2 0

Bees’ wax, very dark brown 2 >4 0 0 0 2

Feathers

Barbs & after-feathers, all (undyed) 16 4.0 3.7 - >4 0 0 10 6

Rachis, light 2 4.0 3.8 - >4 0 0 1 1

Rachis, dark 1 >4 0 0 0 1

Rainbow Lorikeet, barbs, green, yellow, red 4 3.9 3.4-  >4 0 0 3 1

Rainbow Lorikeet (grey after-feathers) 1 >4 0 0 0 1

Cockatoo white, barbs 2 >4 0 0 0 2

Cockatoo yellow, crest 1 3.8 0 0 1 0

Cockatoo, yellow wing barbs 1 >BW4 0 0 0 1

Galah, pink 1 4.0 0 0 1 0

Rosella barb, blue (depends on orientation) 2 3.5 3.0 - 4.01 0 0 3 0

Rosella barb, green 2 3.7 3.4 – 3.9 0 0 2 0

Rosella  barb, red-orange 1 3.7 0 0 1 0

Wedgetail eagle, barb, brown 1 >4 0 0 0 1

Feathers, dyed, unknown dyes 2 2.9 2.3 - >4 0 2 0 0

BOTANICAL PRODUCTS

Kelp 2 >4 0 0 0 2

Seaweed, green, brown 1 >4 0 0 0 1

Resins, spinifex and xanthorrhoea 9 >4 0 0 0 9

Seeds & Nuts

Seeds, light brown, species unknown 2 3.6 3.3 - >4 0 0 1 1

Seeds, dark brown, species unknown 2 >4 0 0 0 2

Abrus berry, red & black 4 >4 0 0 0 4

Boab nut, outer 1 >4 0 0 0 1

Boab light, revealed by carving outer. 1 3.7 0 0 1 0

Wood

Light softwood, species unknown 5 3.0 2.5 - 3.5 0 3 2 0

Light hardwood, mulga 1 2.7 0 1 0 0

Dark hardwood, species unknown 9 >4 3.4 - >4 0 0 3 6 

Wood, varnished, unknown varnishes 7 2.8 2.2 – 4.0 0 5 2 0

Bark

Stringybark (Eucalyptus tetrodonta), bark paintings 5 >4 0 0 0 5

Melaleuca (paperbark) 2 2.9 2.8 – 3.5 0 1 1 0

Other, species unknown 6 >4 3.7 - >4 0 0 1 5 

Natural fibres: undyed

Individual fibres, various species 55 3.5 2.6 - >4 0 9 (16%) 37 (67%) 9 (16%)

Objects (least lightfast colour) 28 0 10 (36%) 18 (64%) 0

Bush string (Kurrajong bark) 3 >4 0 0 0 3

Flax, New Zealand, green 1 2.6 0 1 0 0
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Blue Wool Equivalent 
(BWE CIE76)

Responsivity category (BW range) 

Number 
tested

Average Range <BW2 <BW2-3 BW3-4 >BW4

Natural fibres: dyed, natural dyes, Arnhem land.

Individual colours 47 2.8 <1 - >4 7 (15%) 16 (34%) 22 (47%) 2 (4%)

Objects (least lightfast colour) 18 4 (22%) 7 (39%) 7 (39%) 0

Orange-yellow
Pogonolobus reticulatus 

15 2 <1 - 2.8 7 (47%) 8 (53%) 0 0

Other colours 32 3.3 2.8 - 4.0 0 8 (25%) 22 (69%) 2 (6%)

PAPER 

Paper, including groundwood 52 3.3 2.6 - >4 0 14 (27%) 34 (65%) 4(8%)

Paper, coloured, excluding black/grey 13 2.6 1.5 – 4.0 1(8%) 7 (54%) 4 (30%) 1(8%)

Paper, black/grey 5 >4 3.6 - >4 0 0 1 (20%) 4 (80%)

TEXTILES

Textiles: miscellaneous 20th C synthetic dyes

Individual colours or shades 50 3.9 2.4 - >4 1 (2%) 6 (12%) 21 (42%) 22 (44%)

Textiles (least lightfast colour) 16 <1.0 - >4 12 (6%) 5 (31%) 8 (50%) 2 (13%)

Undyed 3 4.0 2.8 - >4 0 1 1 1

Ernabella silk batiks (synthetic hand dyed)

Individual colours or shades 71 3.6 2.4 - >4 0 18 (25%) 37 (52%) 16 (23%)

Textiles (least lightfast colour) 16 0 10 (63%) 6 (38%) 0

Undyed silk 5 >4 4.0 - >4 0 0 3 2

PAINTINGS, PASTELS & GOUACHE

Acrylic paintings: miscellaneous

Individual colours 200 >4 2.0 - >4 0 16 (8%) 47 (23%) 137 (68%)

Works (least lightfast colour) 36 0 7 (19%) 14 (39%) 15 (42%)

White 25 3.9 3.4 - >4 0 0 16 (64%) 9 (36%)

Yellows 28 3.9 2.1 - >4 0 5 (18%) 11 (39%) 12 (43%)

Synthetic polymer paints, possibly including PVAc, acrylic & alkyd: Papunya Tula 1970’s

Individual colours 41 >4 3.2 - >4 0 0 6 (15%) 35 (85%)

Works (least lightfast colour) 11 0 0 4 (36%) 7 (64%)

White 10 3.8 3.2 - >4 0 0 9 (90%) 1 (10%)

Gouache

Individual colours 49 3.9 1.5 - >4 2 (4%) 7 (15%) 21 (44%) 19 (40%)

Works (least lightfast colour) 6 1 (17%) 4 (67%) 1(17%) 0

Pastels (Ernabella “Walka” designs, mid 20th C)

Individual colours 39 3.7 1.4 - >4. 3 (8%) 3 (8%) 24 (62%) 9 (23%)

Works (least lightfast colour) 7 2 (29%) 2 (29%) 2 (29%) 1 (14%)

BINDERS & FIXATIVES

Polyvinyl acetate woodwork glue, fresh dried film on filter paper 1 >4 0 0 0 1

Polyvinyl acetate, woodwork glue, bark painting 2 >4 0 0 0 2

Natural or no binder, bark paintings, Yirrkala 2 >4 0 0 0 2

Acrylic, artists medium  (white paints) 25 3.9 3.5 - >4 0 0 16 (64%) 9 (36%)

Cellulose nitrate, dried film on filter paper 4 2.9 2.3 – 3.6 2 2

Areas of AASEAL expedition works on paper sprayed with cellulose 
nitrate containing fixative.

5 3.1 1.9 – 3.8 1 2 2 0

1 depends on orientation to light source, figures for 1 feather, 3 different readings.
2 fluorescent dye
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BWE values for white paints, paper, and undyed textile fibres are reported 
separately. While it is not unusual for these to be the least lightfast elements 
of otherwise relatively lightfast objects, the colour change invariably takes 
the form of a visual – if not chemical – reversal of prior yellowing due to 
thermal processes, exposure to UV or pollutants (Figures 1 and 2). Where 
differential colour change is not an issue, it is an interesting question 
as to whether these changes – which may in many cases be considered 
beneficial – should  restrict display, particularly if yellowing (re)occurs 
in dark storage (Morris et al. 2003). 

The relatively minor ‘bleaching’ (sometimes accompanied by darkening) 
of white acrylic paints (Figure1) and white pigments bound with PVAc 
is attributed to “binders and fixatives” in Table 2, although it is possible 
that organic impurities in natural clays are also responsible. PVAc based 
woodwork glues are used as binders in most contemporary bark paintings 
and other objects decorated with ochres and clays, for example burial 
poles. Prior to the use of PVAc, artists used natural binders or simply 
applied pigments in water (Tworek-Matuszkiewicz 2007). As expected, 
natural ochres on bark, wood and other substrates are unresponsive to light, 
although the very minor loss of chroma referred to above is sometimes 
observable. The “canvas” of bark paintings, made of the smooth inner 
bark of Eucalyptus tetrodonta or “stringybark”, is characteristically better 
than BW4, and these works may safely be regarded as durable.

Figure 1
Loss of chroma of white acrylic paint (‘bleaching’ of acrylic medium)
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Figure 2
Typical paper colour change

The data for paper relates to 52 objects randomly selected from the collection 
in general, not solely to indigenous works; however, there is no reason 
to expect indigenous letters, books and works on paper to be distinctive 
in this respect. Conversely, the “miscellaneous acrylic” results, all taken 
from indigenous paintings, probably apply reasonably well to acrylic 
paintings in general. Pastels and gouache on paper proved to be highly 
variable (Figure 3).

On the whole, materials of plant and animal origin in Table 2 are more 
lightfast than BW3 under the test conditions, the important exceptions 
being natural dyes, yellowed polished bone and ivory, light coloured and 
varnished wood, Melaleuka bark (paperbark), tanned hides, and some 
natural palm and grass fibres. Brown to yellow cellulosic and proteinaceous 
materials in ethnographic collections invariably lose chroma, becoming 
less brown-yellow. Naturally darker brown wood, fibres, resins and bees’ 
waxes tend to be more lightfast than lighter examples. Conversely, among 
materials that have yellowed with age, the most yellowed tend to lose 
chroma more rapidly. Lightness changes are unpredictable; however, 
plant fibres (Figure 4) and wood (varnished and unvarnished) usually 
darken, while other materials of botanical origin, including paper, tend 
to become lighter. 
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Figure 3
Fading of purple pastel, Ernabella “walka” figure, Central Australia

Figure 4
Colour change of undyed pandanus fibre, typical pattern for brown-yellow natural products
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A fairly small range of plant extracts common to tropical Australia are 
typically used by Arnhem Land fibre artists to dye pandanus palm and other 
fibres (Hamby 2008), including the very distinctive intense yellow-orange 
dye from the roots of medicine tree shrub (Pogonolobus reticulatus), which 
is extremely fugitive (Figure 5). It is rare to find an unfaded example of 
this common colour in any other than very new objects. Other colours 
including red (Haemodorum coccineum), green (pandanus palm heart 
and leaves), olive-green to black (Petalostigma pubescens or quinine 
bush), brown (Haemodorum brevicaule) and yellow (Morinda citrifolia) 
processed in a variety of ways to obtain different shades, are more stable 
than Pogonolobus, but still quite sensitive to light (Figure 5). 

Figure 5
Colour change rate curves for a natural dyed pandanus fibre coiled basket from Gapuwiyak, East Arnhem 
Land, NT

Cellulose nitrate is one component of a fixative applied in the field to 
an important collection of bark paintings and works on paper collected 
by the 1948 Australian American Scientific Expedition to Arnhem Land 
(AASEAL) (Bunn 2010). Examples of these are held by a number of 
Australian institutions and the Smithsonian Institution. The results in 
Table 2 are for a dried film of cellulose nitrate on filter paper subsequently 
heat aged in the dark at 100°C for one month, during which time there was 
a progressive yellowing and darkening that reversed during microfade 
testing. Similar behaviour was observed during microfade testing of the 
AASEAL works sprayed with the fixative. 

One of the most striking – if expected – findings is the distinction between 
the overall lightfastness of objects based on their least lightfast component 
and that of the individual colourants; for example 70 percent of artists’ 
acrylic paints, but only 40 percent of works containing them, are more 
lightfast than BW4, often in this case because they contain a relatively 
fugitive yellow. The same pattern (with different average fading rates) 
is true of gouaches, pastels, dyed textiles and undyed plant fibres, where 
the variability is as often due to different shades of the same raw fibre or 
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dyes and pigments, as to fibres from different species or different dyes 
and pigments.

concLusion 

The use of the O-MFT has allowed the National Museum to manage the 
risk of light induced colour change with more confidence and much more 
cost effectively than previously. In many cases, the results indicate that 
generalisations based on testing typical examples are reasonably safe, but 
for some categories of materials and colourants the inherent variability of 
the results shows that the use of “typical colour” change rates, particularly 
for individual components of multi-coloured objects, entails a greater 
risk. An evaluation of the likely exhibition demand for an object using a 
common significance assessment methodology will serve as a filter that 
allows objects likely to be only intermittently displayed to be exhibited 
for longer. The dual approach both encourages and provides the necessary 
information for the Museum to more selectively direct its finite resources 
to the protection of its most important, most often displayed and least 
lightfast objects.

AcKnowLedgements 

The authors wish to thank their colleagues at the NMA, in particular David 
Kaus, Mark Henderson, Sharon Towns, and the Locations team. We are 
grateful to Dr Louise Hamby of the Australian National University, who 
loaned items from her East Arnhem Land fibre art collection for testing 
and provided invaluable information on the identity of natural dyes and 
fibres.

references 

ASHLEy-SmITH, J., A. DERbySHIRE, and b. PRETzEL. 2002. The continuing 

development of a practical lighting policy for works of art on paper and other object types 

at the Victoria and Albert Museum. 13th Triennial Meeting of the ICOM Committee for 

Conservation Preprints, Rio de Janeiro, 22-27 September 2002, ed. R. Vontobel, Vol.1, 

3–8. London: James and James.

bARDON, G. 1999. Papunya Tula: art of the Western desert. Marleston, SA: J.B. Books 

Pty Ltd.

buNN, S. 2010. Art Gallery of NSW, personal communication, 5 November 2010.

CIE 2004. CIE 157-CIE2004, Control of damage to museum objects by optical radiation, 

20. Vienna: Bureau Central de la Commission Internationale de l’Éclairage. 

DERbySHIRE, A., and J. ASHLEy-SmITH. 1999. A proposed practical lighting 

policy for works of art on paper at the V&A. ICOM-CC 12th Triennial Meeting Preprints, 

Lyon, 29 August–3 September 1999, ed. J. Bridgland and J. Brown, Vol. 1, 38–41. London: 

James and James.

FORD, b.L., and N.K. SmITH. 2009. The development of a significance and risk based 

lighting framework at the National Museum of Australia. AICCM 09 Perth Conference 

Postprints, 22–25 September 2009, in press.



E
T

H
N

O
G

R
A

P
H

IC
 C

O
LL

E
C

T
IO

N
S

 

Lighting guideLines And 
the LightfAstness  

of AustrALiAn indigenous 
objects At the nAtionAL 

museum of AustrALiA

13

FORD, b.L., and N.K. SmITH. 2010. Protecting the most important, most exhibited, 

and most fugitive museum objects from light-fading. Postprints of the Textile Working 

Group of the AIC Annual Meeting, Milwaukee, 11-14 May 2010, in press.

HALLETT, K., and S. bRADLEy. 2003. Ultraviolet-filtered lighting and cellulose 

degradation: evaluating the effect of light exposure on ethnographic collections. The 

Conservator 27(1): 3–12.

HAmby, L., ed. 2008. Twined together: Kunmadj Njalehnjaleken. Gunbalanya (Oenpelli): 

Injalak Arts and Crafts.

mELGOSA, m. 1999. Testing CIELAB-based color difference formulas. Color Research 

& Application 25(1): 49–55.

mICHALSKI, S. 2004. Care and preservation of collections. In Running a museum: a 

practical handbook, ed. P.J. Boylan. Paris: International Council of Museums.

mORRIS, H.R, P.m. WHITmORE, and V.G. COLALuCA. 2003. Preventing 

discolouration in films of acrylic artists’ media by exposure to ambient light. Studies in 

Conservation 48: 95–102.

REuSS, m., G. SCOTT, and F. mACKINNON. 2005. Conservation of exhibitions: 

making a maintenance programme work. ICOM-CC 14th Triennial Meeting Preprints, 

The Hague, 12–16 September 2005, ed. J. Bridgland, Vol II, 693–699. London: James 

and James.

RuSSELL, R., and K. WINKWORTH. 2009. Significance 2.0 – a guide to assessing 

the significance of collection. Collections Council of Australia Ltd. http://significance.

collectionscouncil.com.au/home.

TWOREK-mATuSzKIEWICz, b. 2007. Australian aboriginal bark paintings – their 

history, structure and conservation. Reviews in Conservation 8: 15–28. 

WALLER, R. 2003. Cultural property risk analysis model: development and application 

to preventive conservation at the Canadian Museum of Nature. Göteborg Studies in 

Conservation 13. Gothenburg: University of Gothenburg.

WHITmORE, P.m, X. PAN, and C. bAILIE. 1999. Predicting the fading of objects: 

identification of fugitive colorants through direct non-destructive lightfastness measurements.  

Journal of the American Institute for Conservation 38: 395–409.

mAteriALs List 

The Oriel© Fading Test System (O-MFT), manufactured by Newport 
Corporation, 1971 Deer Avenue, Irvine CA, USA, was obtained through 
their Australian distributer NewSpec Pty Ltd, 134 Gilbert Street, Adelaide 
SA 5000.


