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Identification details 

 

Figure 1 Reflected light photograph of recto before treatment 

 

 

Studio no. 103 

Title Untitled 

Artist A. Widjaja (1935 – 1984) 

Technique/Media Watercolour and Gouache  

 A combination of transparent watercolour and opaque gouache applied in loose, free strokes using 
a pointed brush, implementing wet-in-wet and stopping out effects. 

Date Approximately 1950s - 60s 

Owner Stacey Mei Kelly 

Student Stacey Mei Kelly 

Description A watercolour and gouache piece depicting rice paddy fields with a mountain in the distance 

Date of record 24 September 2014 

Table 1 Identification details of the artwork 

Background: 

Anton Kustia Widjaja, also known as Anton Hwang is an Indonesian artist from Java who is well known for his colourful landscapes and lavish 

decorative work on Balinese culture.1 He developed contacts with Western artists in Bali which may have influenced his painting style. He is often 

listed as one of the best ‘Academic’ style painters. Academic painters are artists who have studied or been influenced by Western modernism 

while painting local subjects.2 

                                                           
1 (Vickers, 2012: p.101) 
2 (Ridout & Reader, 2011) 
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Technique/Media:  

The artwork was executed using a combination of transparent watercolour washes3, and gouache4. The influence of Western techniques known to 

be employed by the artist can be seen in the application of strident, loose strokes of the brush, similar to those seen in post-impressionism 

artworks5. Large sections of foliage are painted impasto, and the forms in the landscape are suggested through broad, flourishes of the brush as 

opposed to fine detailed mark making. Wet-in-wet6 and stopping out7 effects can be seen most notably in the foliage and sky respectively (see 

figures 2 and 3).  

The artist employed a limited palette of blues, greens, yellows and browns. There are several markings made in graphite along the top left of the 

print, possibly an addition by an unskilled framer or mounter.  

 

Dimensions: 

Primary support (height x width) 24.8 cm x 32.6 cm 

Primary support thickness8 0.26 mm 

Secondary support (height x width) 29.5 cm x 33.8 cm 

Table 2 Dimensions of the primary and secondary supports 

 

                                                           
3 Often performed over larger areas, the artist uses a large brush filled with dilute colour and spreads liquid colour across the surface of the paper (Cohn, 1977: p. 
37) 
4 Gouache colours are made similar to transparent watercolours containing larger pigment particles and the addition of inert pigment like precipitated chalk, 
allowing transparent pigments to be rendered opaque (Mayer 1991: p. 293). 
5 Post-impressionism ‘takes the Impressionists’ scientific interest in the representation of colour a step further’, with emphasis on the ‘emotional significance 
that lies in things’ and the ‘simplification of design’ (Bowness, 1979: p.10). Known post-impressionist painters include Cézanne, Van Gogh, and Ganguin. In his 
garden paintings, Van Gogh can be seen to use impasto in the foliage, wet on wet and ‘bold, varied brushwork’ (House, 1979), very similar to those seen in this 
painting.  
6 When liquid colour is painted into liquid colour 
7 When an area of the artwork is treated with gum to dispel the wash. The gum can later be peeled away to reveal the paper support. 
8 Measurements taken after backing removal 

Figure 3 Macro photograph showing the stopping out effect used in 
the skyline 

Sharp edge between the 

washed and unwashed 

surfaces of the skyline 

indicate the use of stopping 

out effects 

Figure 2 Macro photography showing the wet-in-wet effect in the 
foliage 

Diffused lines between the 

different washes indicating 

the use of wet-in-wet 

techniques by the artist 
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Support: 

Primary support:  

The primary support is a medium weight, light cream, machine-made, wove9, European style paper possibly made from cotton fibres. The smooth 

finish indicates it was hot-pressed10 11. The paper is highly sized12, possibly internally with alum and rosin. Due to the timeframe, it is likely that 

fillers were incorporated into the paper like calcium carbonate.  

The primary support has been unevenly straight cut on all four edges. This could have been done prior to the actual creation of the artwork as the 

coloured sections do not appear to have extended beyond the edges of the paper. In some areas, a small white border can be seen where the artist 

did not paint to the edge of the sheet.  

 

Figure 4 Small unpainted border indicating the paper may have been cut prior to the painting 

 

Secondary support:  

 

Figure 5 Recto of object taken under reflected light 

 

The watercolour was adhered to the secondary support with an adhesive at four points, one near each corner of the primary support. The 

secondary support is a smooth, pasteboard13, possibly made from wood fibres, with a top layer of coated paper.  

                                                           
9 Wove paper is made using woven wire moulds. The paper surface is covered with a fine brass screening which when left in the paper, would leave a distinct 
impression resembling fabric. It offers a smoother surface than laid paper, which was more commonly used prior to the rediscovery of wove paper in 1750 
(Hunter 1978: p. 126-127). 
10 To achieve a smooth finish, paper is placed between polished plates and subjected to the pressure of heavy metal rolls. For an extremely smooth surface, these 
plates are heated in a steam-jacketed chamber before pressing (Hunter 1978: p. 450) 
11 Hot-pressed paper is not well suited to transparent watercolour but can be used for opaque techniques (Mayer 1986: p. 284). 
12 To enable fluid materials like watercolours to remain on the paper surface, paper was sized. Alum-rosin size became common in the 1840s – 1850s. Rosin and 
papermaker’s alum (aluminium sulphate) are added to the papermaking stock at an acidic pH between 4 and 5 (Lee, Baty and Minter. 2010: p. 127). Alum was 
needed to enable the rosin to bind with the paper fibres (Garlick, 1986). 

Small white border showing 

artist did not paint to the 

extreme edge, indicating 

that the unevenly cut edge 

may have been done prior to 

the painting 
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Inscriptions: 

On the recto of the primary support, there is an inscription on the lower right corner: 

 “A. Widjaja” 

 

Figure 6 Close up of inscription on the bottom right of the print 

 

 

Condition Report 

Media: 

Watercolour: 

 The media is in relatively stable condition.  

 Little evidence of fading pigment can be seen but cannot be discounted.  

 The relative ‘dullness’ of the media can be attributed to a layer of dirt on the surface of the artwork. The impasto areas of the artwork have 

also trapped surface dirt. 

 Several ‘dips’ can be seen in the impasto layer. This may be caused by the lack of binder. It may also be cause physical force, or simply by 

the brush of the artist while the paint was still wet (see figure 7) 

 

Figure 7 Photomicrograph of 'dips' seen in impasto areas taken at 20x magnification 

 

Primary Support: 

Recto: 

 There is a severe agglomeration of brown spots14 across the entire artwork. This has most likely been caused by the formation of mould 

due to exposure to fluctuating relative humidity (RH) levels15. The spots appear more concentrated at vertical intervals along the top 

section of the watercolour.  

 Planar distortions of the support can be seen under raking light. These are more severe along the top section of the watercolour, and along 

the right side. These undulations correspond to the four points of adhesive that adhered the primary support to the secondary support, 

indicating the support was added by a non-professional. Distortions may have also been caused by improper storage and/or amateur 

framing leading to uncontrolled environmental conditions that led to unrestrained expansion and contraction of the support. 

                                                                                                                                                                                                                                                                                      
13 Several sheets of paper are glued together to form a thick sheet and considered ’board’ (Jaques 1999: p. 3) 
14 Commonly referred to in literature as ‘foxing’, which can be caused by a multitude of scenarios including dust, pollution, long exposure to light, increased 
moisture, fluctuations of temperature and humidity. The areas in the paper affected by foxing is weaker, more acidic and friable than areas in the paper that are 
unaffected (Nebrikova & Manturovskaya 2000: p. 85-86). 
15 Examination under ultra-violet (UV) light showed a slight halo around each spot, indicating the damage was caused by mould and not metal particles 
embedded in the support. See details in Technical examination p. 16 
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 The concentrated sections of brown spots correlate with the raised sections of the distorted support. This may be attributed to 

condensation collecting where the raised sections were in contact with a glazing, leading to the formation of mould (see figure 8). 

 

 

Figure 8 A comparison of the concentrated areas of brown spots caused by mould damage under normal light, with the undulations in the paper support under 
raking light 

 Moderate discolouration of the support can be seen, possibly caused by photo-oxidation16, and further accelerated by hydrolysis17. These 

may also have been due to high RH, accelerating oxidation and hydrolysis. Less discolouration can be seen at the edges of the watercolour, 

indicating the presence of a frame which protected the paper. Less discolouration can also be seen on the lower half of the artwork, where 

the thick layer of paint appears to have protected the support from photo-oxidation (see figure 9). 

                                                           
16 Light, in the presence of oxygen causes oxidation of the components of paper, leading to the formation carbonyl and carboxyl groups in the cellulose molecule, 
which in turn increase conjugation of the molecules (Malesic & Kolar, 2005). These conjugated double bonds interact with light in the visible region appearing 
coloured. Oxidation also induces a decrease in degree of polymerisation, causing embrittlement of the paper.  
17 Hydrolysis refers to the breaking of cellulose molecules in the presence of water, leading to shorter cellulose chains   
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 Alum and rosin sizing may have also contributed to the discolouration in the support as alum, in large amounts results in acidic papers, 

which contribute to severe degradation of the cellulose18. 

 

Figure 9 Discolouration of the support on the recto 

 Tidelines19 can be seen on the recto, possibly due to high RH (see figure 10) 

 

Figure 10 Macro photograph showing tidelines on recto 

 Slight abrasions on the surface of the artwork can be seen in certain areas where the paper fibres are peeling. This could have been caused 

by physical damage (see figure 11) 

 

Figure 11 Macro photograph of 'peeling' in paper fibres possibly caused by physical damage 

 

                                                           
18 (Adams, Baker & Zachary, 2009: p. 2) 
19 Tidelines are the stains formed when a paper is locally wetted, soluble degradation products of the paper migrate and redeposit at the wet/dry interface, thus 
forming a dark edge (Daniels, 1988).   

Lighter border around 

artwork, indicating 

the presence of a 

frame, which 

protected the support 

from photo-oxidation 

More discoloured area 

Less discoloured area 

due to thickly applied 

pigment 

 

Tideline caused by high RH 

Peeling of paper fibres 
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Verso 

 As the primary support is adhered to the secondary support, it is not possibly to fully gauge the condition of the verso of the object 

Secondary Support 

Recto 

 Overall discolouration of the secondary support is present, possibly due to photo-oxidation, auto-oxidation, and hydrolysis.  

 There are traces of a different type of paper (possibly wood-pulp, machine-made paper) adhered to the top of the secondary support, 

possibly from attachment to a mount 

 The remains of rubber based20 pressure-sensitive tape21 can also be seen along the top of the secondary support. The discolouration and 

presence of the carrier of the tape indicate stage 2 deterioration22. 

 

Figure 12 Macro photograph showing paper adhered to the top of the secondary support and the presence of pressure-sensitive tape  

 There is a random scattering of brown spots across the visible area of the secondary support, indicating exposure to high RH levels. It is 

possible the secondary support has been together with the primary support for a significant amount of time as they display similar levels 

and types of deterioration. 

Verso 

 Verso of secondary support appears to be in good condition 

 

Primary Support (after backing removal) 

Verso 

 There is an overall discolouration of the support, possibly caused by accelerated oxidation and hydrolysis due to fluctuating RH levels. 

Discolouration may also have been caused by contact with acidic auxiliary materials (e.g. secondary support). 

 The severe scattering of brown spots present on the recto of the support can also be seen on the verso, also possibly caused by the 

formation of mould due to high RH levels. Accumulation of these spots can be seen in ‘bands’ along the top of the artwork. 

 Adhesive residues can be seen in four points where the secondary support was adhered to the primary support. The long-term presence of 

the adhesive has caused discolouration to seep into the support, appearing a darker brown in colour (see figures 14 and 15). The adhesive 

has also hardened and has a ‘crackly’ surface indicative of animal glue23. 

                                                           
20 See Technical Examination p. 16 
21 Pressure-sensitive adhesive tapes (PST) are made up of four components: the carrier (acts as a support for the adhesive mass, often made of plastic, paper, 
etc.), the adhesive mass (synthetic or natural rubber, or acrylic polymer), the primer coat (between the adhesive and carrier), and the release coat (applied to the 
side of the carrier that is away from the adhesive mass to allow the roll to unwind without residues of adhesive on the tape surface) (Smith et al.,1984). There are 
two main classifications PSTs, those made from rubber and those made from synthetic polymers (O’Loughlin & Stiber, 1992). 
22 There are three distinct levels in the deterioration of PSTs: The induction stage, the oxidation stage, and the crosslink stage. At the induction stage, removal of 
the tape is still fairly easy, the tape has experience little change. In the oxidation stage, the adhesive discolours and becomes sticky and oily, the adhesive also 
seeps into the paper causing it to turn transparent. In the crosslink stage, the adhesive continues to oxidise and loses its adhesive properties. The adhesive 
crosslinks and turns hard and brittle, and the carrier may fall off (Ibid.). 
23 See Technical Examination p. 16 
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Figure 13 Verso of primary support after backing removal in reflected light 

 

 

Figure 14 Accumulation of brown spots, adhesive residues and overall discolouration on the verso of the primary support 

 

 

 

 

Adhesive residues 

causing 

discolouration on 

support 

Accumulation 

of brown spots 

appearing in 

‘bands’, similar 

to the 

undulations 

present on the 

support, and 

the 

discolouration 

seen on the 

recto 
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Technical Examination 

The following methods of technical examination were undertaken to gain a more in depth understanding of the object: Ultra-violet fluorescence, 

Infra-red reflectography, and false-colour infra-red photography.  Technical examination can help identify the original materials of the object, 

determine the history of the object based on its condition, locate any alterations, and identify components that may influence conservation 

treatment.  

Ultra-violet (UV) fluorescence:  

The wavelengths of UV range from 10 – 400 nm in the electromagnetic spectrum. However, for technical examination, longer wavelengths of UV 

(320 – 400 nm) are used. The object was observed using Black light Blue (BLB) tubes and a Kodak Wratten 2E filter was placed on the camera lens, 

blocking all wavelengths below 420 nm. The rays of UV are themselves invisible, but when shone on certain surfaces, can assist in identifying 

materials that are known to absorb24, reflect25 or fluoresce26 under UV.27 

 

 

Figure 15 UV light photograph of recto before treatment 

                                                           
24 Material appears dark 
25 Material will appear purple, due to the colour of the light source 
26 Material particles are ‘excited’ by the UV light, producing visible light, resulting in a different colour that is often very bright (Roberts and Pedretti, 1977) 
27 Possible reactions of media and support under UV: 

- Certain pigments exhibit characteristic fluorescence under UV e.g. rose madder fluoresces a bright pink 
- Inks may fluoresce or absorb e.g.  iron fall ink absorbs strongly under UV; 
- Oils and varnishes fluoresce orange/bluish/yellow-green 
- Adhesives like animal glue fluoresce brightly 

Halo surrounding 

brown marks on 

support indicating 

damage is likely 

caused by mould 

Yellow fluorescence 

of tape adhesive 

indicates a rubber 

based tape 
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Figure 16 UV light photograph of verso after backing removal 

 

 

UV examination of this object revealed the presence of white halos around the brown spots on both the recto and verso of the object (see figures 

15 and 16). This indicates that the stains could have been caused by mould damage. The pressure-sensitive tape along the top edge of the 

secondary support fluoresces a bright yellow-orange, suggesting that the tape is rubber based (see figure 15). The adhesive residue on the verso 

that adhered the secondary support to the primary support can be seen to fluoresce a yellow-green colour, indicating the possible use of animal 

glue (see figure 16).  

UV examination also provided information that aided in the identification of the media (see table 3). 

 

Infra-red (IR) Reflectography:  

IR radiation occurs in a large range at the low-energy region of the spectrum. For technical examination, radiation in the near IR range (820 - 1200 

nm) is recorded. A Kodak Wratten 87c filter was placed on the camera lens to block all wavelengths below 820 nm. Under IR examination, colours 

either absorb28, reflect29 or transmit30 the IR rays. IR examination can help detect information otherwise indistinct or undetectable to the human 

eye31. 

                                                           
28 Colours appear dark 
29 Colours appear grey 
30 Colours become transparent 
31 Information detectable under IR: 

- IR radiation can penetrate opaque varnishes and paint to reveal underpaint, drawings, retouched areas or changes in composition; 
- Carbon based pigments and inks absorb IR strongly; 
- Distinguish between certain pigments and inks that react differently under visible light and IR 

Yellow-green 

fluorescence 

indicating presence of 

animal glue 

White halo 

surrounding brown 

spots 
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Figure 17 IR photograph of recto before treatment 

 

IR examination highlighted the graphite lines that appear to have been drawn along all four borders of the artwork, indicating an unskilled framer 
or mounter may have used markings to create and position a mount for the object (see figure 18). IR examination provided additional information 
to help identify the media (see table 3).  

 

 

Figure 18 Graphite lines along the bottom edge of the watercolour under IR examination 

 

False Colour Infra-red (FCIR) Photography:  

Additional information can be extracted from an IR photograph by creating a false-colour composite IR image. This process assigns one IR 

wavelength image to each of the red, green and blue colours that make up an RGB bitmap image, displaying a colour image.32 An FCIR image 

contains all wavelengths from 600 – 900 nm, and the colours shown can be used to differentiate media, as media with differing spectral properties 

will appear in different colours.  

The FCIR image was created by illuminating the object with tungsten lamps. Both visible colour and IR images were taken using an IR sensitive 

camera without moving the object. A digital composition was then made by combining the two images and changing the colour channels via 

Adobe Photoshop.  

                                                           
32 (Mansfield et al., 2002)  
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Figure 19 FCIR photograph of verso before treatment 

 

Observations 

Reflected light UVF IR  FCIR 
Pigments/materials 

available 
Inference Sensitivities 

Bright green 
grass 

 

Absorbs 
appearing 
brown 

Transmits Pink 
Viridian 

Oxide of Chromium 
Oxide of Chromium33   

Light green 
trees 

 

Absorbs 
strongly 
appearing 
dark brown 

Reflects 
appearing 
grey 

Light blue 

Terre Verte (reflects 
under UV) 

Hooker’s Green 

Pigment could be Hooker’s green 
but also possibly Terre Verte 
mixed with titanium dioxide34 to 
produce the pale, opaque pigment 
seen on the artwork.  

Terre Verte is stable 

Hooker’s green is 
potentially moisture 
sensitive 

Bluish green 
grass  

 

Reflects – 
appearing 
bluish grey 

Absorbs, 
appearing 
dark grey 

Medium-
dark blue 

Hooker’s Green Hooker’s Green35 
Hooker’s green is 
potentially moisture 
sensitive 

Bright green 
in tree 

 

Absorbs 
strongly 
appearing 
dark brown 

Absorbs, 
appearing 
grey 

Blue Hooker’s Green Hooker’s Green 
Hooker’s green is 
potentially moisture 
sensitive 

                                                           
33 Viridian has a much more bluish tone than the green exhibited in the artwork 
34 Titanium oxide became commercially available in the 1920s (Laver, 1997). Titanium dioxide absorbs very strongly under UV  
35 May have been mixed by the artist using Prussian blue and gamboge (constituents of Hookers’ green), with less gamboge pigment for the more bluish effect 
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Dark green 
foliage 

 

Absorbs 
strongly 
appearing 
brown-black 

Absorbs 
appearing 
dark grey 

Dark 
blue/red? 

Payne’s Grey Stable 

Bright 
Yellow 

 

Absorbs 
strongly 
appearing 
dark brown 

Transmits 
Light 
yellow 

Chrome yellow 

Cadmium Yellow 

Gamboge 

Yellow ochre 

Cadmium Yellow36 Stable 

Brown-red 

 

Absorbs 
strongly 
appearing 
brown-black 

Reflects 
appearing 
medium 
grey 

Yellow-
green 

Vandyke Brown 

Burnt Umber 

Possibly Vandyke Brown. Could 
also be Indian Red tempered with 
black pigment due to its 
appearance in FCIR 

Van Dyke brown is 
sensitive to moisture, 
alcohol and alkali 

Grey in 
mountain 

 

Reflects 
appearing 
bluish grey 

Reflects 
appearing 
grey 

Light pink Payne’s grey Stable 

Light blue 
sky 

 

 

Reflects 
appearing 
blue 

Transmits Light pink 

Ultramarine37 

Cobalt blue 

Cerulean38 

Cobalt Blue39  Stable 

Brown 
signature 

 

Absorbs 
strongly 
appearing 
brown-
black 

Absorbs 
strongly 
appearing 
black 

No change Carbon based pigment None 

 

Pressure-
sensitive tape 

 

Fluoresces 
yellow-
orange  

 Rubber-based adhesive pressure-sensitive tape 

Glue residue 

 

Fluoresces 
yellow-
green 

 Protein based adhesive – animal glue 

Brown 
‘foxing’ spots 

 

Appears 
brown with 
white halo 

Transmits  Damage induced by mould 

Table 3 Observations and results of technical examination 

 

Conclusion:  

Technical examination assisted in the identification of the type of pressure-sensitive tape present on the secondary support, the adhesive that was 
used to bind the primary and secondary support together, the cause of the brown marks on the recto and verso of the artwork, and the various 
types of pigment present in the artwork. 

 

Due to the presence of the graphite markings, the slightly lighter border on the artwork, and the paper residue on the secondary support, it can be 
inferred that the artwork was previously accompanied by a mount. The accumulation of the brown spots at the top of the primary support in 
‘bands’ may have been caused by contact with a glazing, coupled with high RH that led to cockling of the support. Thus, the object could have 
been placed in a frame for a relatively long time. The similar deterioration patterns on the secondary support also indicate that the primary and 
secondary support have been adhered together for a decent amount of time.   

 

Based on the empirical analysis of the pigments present in the artwork, coupled with the heavy use of impasto techniques, it can be inferred that 
the artwork is sensitive to aqueous treatment.  

 

 

 

                                                           
36 By 1922, Cadmium Yellow was inexpensive and widespread 
37 Ultramarine has a more reddish pink look under FCIR  
38 Difficult to use in watercolour washes   
39 Cobalt blue was sometimes recommended for sky washes (Penley, 1850: p.15). 
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