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GENERAL DESCRIPTION 
The work is a landscape painting that is horizontally formatted. In the foreground, Howe painted a 
small herd of cattle wading near an inlet with ships and small buildings. The foreground has a very 
textured surface as opposed to the smooth and thickly applied background which is composed of a 
colorful sky at dawn or dusk. The painting has an overall warm-orange tonality.  
 
 
HISTORICAL CONTEXT 
Provenance 
The painting was passed on from the artist himself to his wife’s niece, Susan Clark Gillespie. It was 
then given to Susan’s daughter, Jane Gillespie Swyers. The painting was then given to Jane’s 



daughter, Sue Moncure, who recently passed it on to her own daughter, Jane Gillepsie Moncure 
Sandona and her husband Mark Sandona. The current owner of the painting, Jane, is the great 
granddaughter of the brother of William H. Howe’s wife.1  
 
Artist 
William Henry Howe (1846-1929) was a painter who received international acclaim for his landscape 
and animal portraits. He was born in Ravenna, Ohio in 1846, and was a son of a carriage builder.2 
After serving on special duty in the Civil War, he moved to Grand Rapids, Michigan and then St. 
Louis, Missouri working in the dry goods industry, where he married his wife, Julia Clark, in 1876.3 
Although he had a promising career as a merchant, in his mid-thirties he decided to pursue his all-
consuming hobby of creating artwork.4  
 
His friends and patrons from St. Louis sponsored his enrollment at the Royal Academy at 
Düsseldorf in 1880.5  The following year, he left Germany to study animal painting in Paris, and 
ultimately worked under renowned Austrian livestock painter, Otto de Thoren, and then with Felix 
du Vuillefroy starting in 1889.6 While in Paris, Howe exhibited at the Paris Salon and received 
medals there and at the Paris Exposition in 1889.7 He also had representation in major exhibitions 
throughout the United States and returned to America in 1893, and was soon after elected an  

 
 
 

                                                
1 Sue Moncure, e-mail message to Melissa King, February 19, 2018. 
2 Barbara MacAdam, Old Lyme: The American Barbizon (New Haven: Eastern Press, 1982), 41 
3 McAdam, Old Lyme: The American Barbizon, 41  
4 Ibid, 41 
5 Ibid, 41 
6 Ibid, 41 
7 Ibid, 41 

Figure 1. William Henry Howe in his Paris studio (1885-
1889). Source: The Frick Collection. 



associate and then academician of the National Academy of Design.8 He continued to have great 
recognition in France and was made an officier de l’Academie and was awarded the Cross of the 
Legion of Honor.9  
 
When Howe returned to the United States, he became the first artist to move to a newly developed 
artist community, Lawrence Park, in Bronxville, New York. Bronxville was created to appease artists 
hoping to live in a non-urban setting close to the studios and galleries within the city.10 The 
development of the artist community coincided with 
the height of the American Renaissance, which was an 
era that included a return to Renaissance classicism, a 
strong sense of national pride, and a growing class of 
affluent entrepreneurs.11 Howe was an active member 
of the Salmagundi club and the Society of American 
Artists during the time it separated from the National 
Academy in 1877 to protest preferential treatment 
given to older Academicians in exhibitions.12 It was 
clear that Howe was a very active participant in the 
New York artist community.  
 
During this time, it was typical for artists to live in 
Bronxville for the winter and summer in other 
locations. Howe intermittently spent his summers at 
the Griswold House in Old Lyme Connecticut from 
1900-1920.13 This particular colony was started in 1900 
by the artist, Henry Ward Ranger, after he visited Old 
Lyme in and determined that it reminded him of 
Barbizon in France.14 He set up the colony at Miss 
Florence Griswold’s home, and Howe joined the 
colony during its first year in 1900.15 He was a well-
regarded member of the colony, “Uncle Howe,” and 
his works were affectionately called, “Howe’s 
cows.”16 The colony was devoted to depicting rural 
landscapes, peasants, animals, and farms, and sought 
to express the values of agrarian life.17 Many of the 
artists, sometimes considered “American Barbizons,”  
                                                
8 The Art World.  William Henry Howe: A Chief Cattle-Painter. Vol. 3, No. 1 (Oct. 1917), pp. 5-6, 3-
4. Accessed February 19, 2018. http://www.jstor.org/stable/25588126 
9 McAdam, Old Lyme: The American Barbizon, 41!
10!Barbara Buff, The Artists of Bronxville: 1890-1930 (New York: Printmore Press, Inc., 1989) 11!
11!Buff, The Artists of Bronxville. 10. !
12!Ibid, 19!
13McAdam, Old Lyme: The American Barbizon, 41!
14!Jeffrey Anderson, Old Lyme: The American Barbizon (New Haven: Eastern Press, 1982), 6!
15!Anderson, Old Lyme: The American Barbizon, 9!
16!McAdam, Old Lyme: The American Barbizon, 41!
17!Anderson, Old Lyme: The American Barbizon, 9!

Figure 2. William Henry Howe sketching 
outdoors. Source: Florence Griswold 
Museum 



worked as “tonalists,” and aimed to achieve an expressive surface with evidence of brushstroke and 
textural effects that affirmed the artist’s presence.18 The artists of this colony differed from 
impressionists because of their preoccupation with craftsmanship and their guidance by Old Master 
techniques such as glazing, which helped to acquire the tonal expression.19 Lyme artists were known 
to have sketched outdoors for preliminary studies, and they finished their work indoors, which 
helped the artist to be less detailed and produce a work that captured a particular mood as opposed 
to a singular moment.20  
 
The painting, “Cattle at a Crossing,” appears to be from or at least greatly influenced by Howe’s 
time at the Griswold House in Old Lyme Connecticut. The scenery is reminiscent of the coastal 
farms of the region, and the thick paint, use of glazing and surface textural techniques, agrarian 
subject matter, and overall tonality of the work fall within the scope of the American Barbizon 
school. At the time, animal portraits were popular as parlor decoration in many fashionable homes, 
and was referred to as the “cow craze.”21 The scenes of farm animals served as a nostalgic antidote 
for the loss felt by the many who left agrarian lifestyles to seek fortunes with cities.22 Unfortunately 
the popularity of cow paintings reached a demise, and in 1910 Howe wrote to Florence Griswold 
from France, “This has been a disastrous season for me—if it keeps on you will find me in the 
County House. I am blue as indigo. Have done nothing in the way of sales this winter and no 
prospects.” Howe continued to paint into his old age, and 
“Cattle at a Crossing” was completed around five years prior 
to his death in 1929.  
 
 
FRAME 
Height 30.5” Width 38.5” Depth 1” 
 
Description:  
The painting arrived in a mitered frame insert with a beveled 
back edge and a butt join backer. It is painted with what 
appears to be a bronze powder paint. The original outer 
frame was not brought in with the painting; however, it is not 
clear as to whether the original outer frame still exists. 
Another portrait painted in 1909 by the artist, “My Day at 
Home,” is currently on display at the Smithsonian American 
Art Museum on the third floor of the Luce Center. This 
painting is painted with a warm grey tonality in a late 19th 
century frame with elements of a salvator rosa design with a 
carved acanthus running pattern along the innermost edge 
of the outer frame as seen in figure 3.23 If the owner would 

                                                
18!Anderson, Old Lyme: The American Barbizon, 11!
19!Ibid, 12!
20!Ibid, 10!
21!MacAdam, Old Lyme: The American Barbizon, 41!
22!Peter Bermingham, 1975. American Art in the Barbizon Mood, (Washington, DC: Smithsonian 
Institution Press, 1975). 74!
23 Timothy Newbery, Frames, (New York: Metropolitan Museum of Art, 2007) 286. 

Figure 3. Detail of the frame on “My Day at 
Home” by William H. Howe (1909) at the 
Smithsonian American Art Museum. 
 



like to find an outer frame suitable for the time and artist, something similar to this frame is 
recommended.  According to Mark Anderson on March 1, 2018, the frame insert appears to be 
made out of bass wood. 
 
Condition: 
The frame insert is in good condition. There appears an overall dust and grime accumulation, and 
the back of the frame is oxidized with many nail holes and scratches. On the left side of the frame 
underneath the rabbet there appears to be some impact damage; however, it is not visible from the 
front.  
 
AUXILARY SUPPORT 
Description:  
The canvas is stapled to a six-member, mortise and half-miter stretcher 
with vertical and horizontal cross bars. There are beveled edges on both 
sides, and fourteen out of sixteen keys remain in place. There is a small 
remnant of printed text on paper attached to a flat head nail on the 
vertical crossbar that appears to have been some type of label. 
According to photograph documentation and a condition report 
written by WUDPAC student, Katie Holbrow, in 1992, the stretcher 
was attached to the primary support backwards when the painting was 
delivered to the program. Though not visible now, Holbrow noted that 
there were flat-headed nails used to reinforce the joints. Holbrow also 
noted that older, corroded iron nails were present along the tacking 
edge of the stretchers under the canvas. Phillip Klausmeyer, a 
WUDPAC student who treated the painting in 1997, reported that 
along with the original nails, there were also aluminum nails used to 
reattach the canvas to the stretcher. During the 1997 treatment, a 
honeycomb paper board was used as a mount between the canvas 
and stretcher.24 According to Mark Anderson on March 1, 2018, the 
stretcher appears to be made out of tulip poplar due to its small ray 
fleck, relatively soft texture, and diffuse porous structure. The keys 
appear to be either oak or chestnut due to their ring porous structure. 
 
Condition: 
The stretcher appears to be sound, although Holbrow noted a crack that is not visible in its current 
state. The wood appears darkened and oxidized with some scratches in the surface. The oxidized 
surface of the true back of the stretcher suggests that the removal and reattachment of the primary 
support must have been relatively recent. When one of the keys was removed, a casing for a 
dermestid beetle was found, perhaps attracted to the protein in the sizing on the canvas. There is a 
dent in the honeycomb paper board mount between the stretcher and the canvas, that is likely a 
result of impact (located at h. 69.5-71cm; w. 56.5-60 cm). The back of the honeycomb paper mount 
has brown spots that appear to be foxing or mold growth.  
 
 

                                                
24!Philliop Klausmeyer, 1997 Student Conservation Treatment Report. Winterthur University of 
Delaware Program in Art Conservation. Winterthur Museum Garden & Library.!

Figure 4. Half-mitered bridle joint keyable 
stretcher (Buckley, Stretchers, 2008) 
 



PRIMARY SUPPORT 
Description:  
The painting has a honeycomb paper board with a Pecap interleaf lining that were added in a 1997 
treatment, which obscures the view of the back of the canvas. The tacking margins are adhered to 
the polyester with wax from the treatment and stapled onto to the stretcher on both the sides and 
back of the stretcher using staples. According to Holbrow, “the canvas is an open plain weave, of 
somewhat lumpy and uneven threads.” The thread count is 35 (warp) x 31 (weft), with a small 
portion of a selvedge visible along the bottom of the canvas. Both warp and weft appear to be z2 
twist and ply. There is one remaining original canvas corner on the bottom left of the painting. The 
canvas is folded as a triangle to the bottom of the stretcher, however, it is not certain whether this is 
the original fold. Microscopic analysis of the fibers of the canvas using a Nikon Labophot2-pol 
polarized microscope suggests a linen canvas due to the fine cross markings and nodes typical of a 
bast fiber.25 

  

Condition: 
According to the 1992 report written by Katie Holbrow, the painting had been unlined, and had 
been removed from the stretcher and allowed to flex. It was reattached with new steel nails “loosely 
and inadequately.” Holbrow also described that canvas as “weak and embrittled” and “powdery to 
the touch.” She also described a “fluffy black dust” and suggested the possibility of it being mildew. 
In a condition report on a 1909 painting by Howe, “My Day at Home,” at the Smithsonian 
American Art Museum, the condition of the primary support was described in a similar manner as, 
“dusty and weak though still pliable.”26 The tacking margins are frayed and torn on all sides with 
significant losses on the corners, and evidence of multiple reattachments of the canvas through nail 

                                                
25 In the 1991 report, Katie Holbrow identified cotton as well, however, it was not found in the 
samples taken. Perhaps another sample could be taken to determine its presence.  
26 Tatti, S. 1974 Conservation Treatment Report. “My Day at Home (1909)” by William H. Howe. 
Smithsonian American Art Museum.  

Figure 5 and Figure 6. Cross polarized and plane polarized light microphotographs showing 
birefringence, and the cross-marking nodes typical of bast fibers found in linen.  



holes. There are small stitching holes along the tacking margins from when the strip linings were 
sewn together while in the loom during the 1997 treatment. According to the 1992 report by 
Holbrow, there was a crease along the right edge of the canvas resulting from the reattachment 
which includes “some loss and fraying of the canvas,” and an L-shaped tear was visible in the lower 
left corner of the painting (located at h. 12-14cm; w. 14.5-17 cm). This crease and tear were repaired 
by Phillip Klausmeyer in 1997 during the lining treatment. During his treatment, Klausmeyer 
attempted to adhere the back of the lined canvas to a paper honeycomb board. This was done with 
heat emitting through the thick board and a hot air gun used to bring heat through the top of the 
thickly painted canvas. It is very possible that this lining was unsuccessful which may be the reason 
the painting has started to cup and be susceptible to loss. 
 
GROUND 
Description: 
The canvas appears to be evenly coated in a thin priming layer 
that extends to the edges. The date, uniform nature of the 
ground, and the lack of drip marks suggest the use of a 
commercially-prepared canvas. Cross-section analysis from 
1991 shows two distinct ground layers with intralayer cleavage 
(see Appendix V). However, a cross-section27 taken in 2018 
from the tacking margin only appears to have one layer.28 
Fluorescence microscopy with an Alexafluor 488 staining 
shows that the ground was applied onto a thickly applied 
protein size and there appears to be a slight reaction within the 
ground layer as well. Nile Red was used to test for the 
presence of lipids on the same sample. There was a strong 
reaction for a coating on top of the sample within a fracture as 
well as a slight reaction within the ground. This may indicate 
the presence of a loosely bound ground with a protein and oil 
emulsion. Pigment analysis under cross polarized microscopy 
suggest the ground has the presence of lead white and chalk 
according to Melanie Gifford on March 2, 2018 (see 
Appendix IV). 
 
Condition: 
The ground appears to be very unstable, which is creating problems for the attachment of the thick 
paint layers to the canvas. This is particularly evident in the loss of paint on the top of left of the 
painting (see figure 7). The canvas is highly visible with very little ground remaining in areas, which 
may be a result of the thickly applied protein sizing and its hygroscopic and swelling capabilities.29 

                                                
27!Cross section sample number 3 (Appendix IV)!
28 The second layer could have been lost on the tacking margin or a second layer was only applied on 
the face of the painting. More cross-section samples that include a ground should be taken in the 
future to confirm this.  
29 Steven Hackney, Joan Reifsnyder, Mireille te Marvelde, and Mikkel Scharff, “Lining Easel 
Paintings.” in Conservation of Easel Paintings, eds. Joyce Hill Stoner and Rebecca Rushfield (New York: 
Routledge, 2012). 434.  
!

Figure 7. Loss in painting in upper left side 
of the painting showing paint delamination 
and clear separation from ground and 
canvas. 



The remaining visible ground layer in this loss is chalky, flaky, and separating from underneath the 
paint layer, which could be because of a thinly bound ground mixture.  
 
PAINT LAYERS 
Description:  
The paint is very thickly applied with a direct technique. There 
does not appear to be any carbon containing underdrawing, with 
only minor reworking of the paint as evident in infrared 
reflectography imaging (see Appendix 1). It is especially thick in 
the sky and it appears that Howe mixed various components into 
his paint to achieve a very textured look with deep valleys in the 
paint that sometimes extend all the way to the canvas. This 
texture is highly localized to the foreground, the edges, and 
within the clouds and shows up in the x-radiography images as a 
less radiopaque the rest of the painting likely because of its 
thickness (see Appendix III). The texture is similar to that of a 
textile and may correspond with the canvas below. Within some 
of these voids appears to be the presence of a wax, which were 
likely added by Phillip Klausmeyer in 1997 either during the wax 
lining or added in an attempt to unify the composition during 
inpainting. In a sample taken from the middle right edge of the 
painting,30 up to 30 layers were counted. When a cross section 
taken from a dark textured area31 in a foreground and examined 
with the blue violet cube (400-440 nm), it was 
evident that there were fluorescent layers 
towards the top of the sample that fluoresce a 
color similar to the fluorescence of shellac, 
and may suggest the use of a varnish within 
the paint layers to create a glazing effect.32 
This idea is further proven through ultra 
violet induced visible fluorescence 
photography (see Appendix II). Within the 
center of the same sample there were 
individual layers that were fluorescing on the 
top half, which may suggest the use of an 
emulsion paint that separated upon drying 
according to Richard Wolbers on February 
28, 2018. With the help of Melanie Gifford 
on March 2, 2018, the following pigments 
were confirmed: lead white, carbon black, 
red earth, yellow earth, orange earth, red 
lake, and zinc white (see Appendix IV) with 

                                                
30!Cross section sample 3 (Appendix IV) 
31 Cross section sample 1 (Appnedix IV)!
32!This is consistent with the known techniques used by tonalists at the Old Lyme Art colony.!!

Figure 8. Microphotograph 200x 
showing the textured paint surface and 
the deep valleys --some of them filled 
with wax.  

Figure 9. Cross section sample 3 in visible light showing 
traction crackle covered up with paint and causing the 
formation of a fracture.  



previous tentative identifications made by Katie Holbrow in 1991 (see Appendix V).  
 
Condition: 
The paint has a very pronounced craquelure pattern across the entire surface that runs through all of 
the paint layers to the canvas. These cracks could be the result of inadequate support from the 
canvas and stretchers for the thick and heavy paint layers. There is one conchoidal cracking network 
in the lower left side of the painting that corresponds to the L-shaped tear mentioned in the 1991 
report, and the rest of the cracks appear to be randomly directed. When comparing raking light 
photographs from 1991 and 2018, there appears to be a significant increase in cracking, which could 
be contributed to inadequate humidification of the paint layers prior to vacuum sealing the painting 
in the 1997 treatment as seen in figures 10 and 11. The 1997 post treatment raking light photograph 
seems to include many of these new fractures as seen in Appendix V. Other factors that could 
contribute to the cracking, could be large fluctuations of temperature and humidity causing 
compression and the head of the fractures through increase and decreased tensile strength of the 
canvas fibers.33 The paint film is cupping, which is contributing to the increased visibility of the 
cracks. A cross section sample shows evidence of traction crackle in lower layers of paint with later 
layers of paint filling the rounded void as seen in figure 9. This could be the result of a quickened 
drying time for the topmost paint layers through the use of driers. The layers of paint directly above 
the traction crackle show the formation of a fracture caused by the stress of the indentation of the 
lower levels of paint. This may indicate that the artist noticed the traction crackle and corrected for it 
with the addition of paint layers, which explains the extremely thick layers of paint. In a condition 
report on a 1909 painting by Howe, “My Day at Home,” at the Smithsonian American Art Museum, 
the conservator noted traction crackle on the surface of the painting, which may indicate Howe’s use 
of driers in his painting methods.34 According the Richard Wolbers on March 2, 2018, the use of 
driers in the lower layers in the paint stratigraphy can embrittle over time by forming divalent 

                                                
33!Hackney, Reifsnyder, Marvelde, and Scharff, “Lining Easel Paintings,” 429. !
34!Tatti, S. 1974 Conservation Treatment Report. “My Day at Home (1909)” by William H. Howe. 
Smithsonian American Art Museum.!

Figures 10 and 11. The image on the left highlights the cracks that were visible during raking light photography in 1991, and the 
orange craquelure patterns added to the image on the right represent cracking that has occurred since the original photograph.  



crosslinks between the hydrocarbon chains of the oil and speeds up oxidation process. There is a 1.5 
cm x 1 cm loss of paint on the top left edge of the painting within the sky (located at h. 49.5-51 cm; 
w. 3.5-5 cm). Within the loss it is apparent that the paint layers are flaky and delaminating as seen in 
figure 7. On March 2, 2018 Melanie Gifford helped to confirm the presence of zinc in at least one 
sample (see Appendix IV).  However, not a significant amount of zinc was found on the surface of 
the painting where the samples were taken. Zinc has been found to cause delamination, prevent 
crosslinking of oils, and saponify and form conglomerations between paint layers and particularly 
between the ground and paint layer.35 More testing should be done to determine the extent of the 
presence of zinc to understand if this is really the cause of the delamination. There is loss of paint 
due to impact at the top of the painting (located at h. 69.5-71cm; w. 56.5-60 cm), where some small 
chips of paint remain and appear adhered to the surface. These two losses appear to be the only new 
losses since the 1997 treatment as visible in the x-radiography image (Appendix III) and 1991 
condition diagram (Appendix V).  
 
SURFACE COATING 
Description: 
According to the 1991 report by Katie Holbrow, the painting appeared unvarnished at the time. 
There is no reporting of an applied coating during the 1997 treatment. Under ultra violet 
examination (see appendix III) there is an extremely slight yellow-green fluorescence suggesting the 
possible use of localized natural resin varnish.  
Condition: 
Along the edges of the painting where the frame rabbet rested on the surface, there is evidence of a 
shimmery gold powder, possibly bronze powder. There are three brown surface accretions above 
and to the right of the roof of the building in the painting (located at h. 29.5-32 cm; w. 30.5-32.5 
cm). A solubility test was completed using 80:20 petrolium benzine: xylene solution and Shellsol 
D38 on the surface of the painting and did not dissolve any of the paint layers, however, it did lift 
off a significant darkened grime layer.  
 
 
PREVIOUS TREATMENT 
The painting was treated in 1997 by previous WUDPAC student, Phillip Klausmeyer. The following 
is the treatment report listed by Klausmeyer in his report:  
 

1.! Photodocumentation of the painting is to be done. This will include: 
-1 panchromatic, recto, normal light 
-1 panchromatic, verso, normal light 
-1 panchromatic, raking light 
-1 color transparency, recto, normal light 
-1 color transparency, recto, raking light 
-several color transparencies, details of paint surface, normal light 
-several color prints of cross sections, UV fluorescence photomicroscopy using 
chromophore staining for oils, proteins, and carbohydrates 
-During treatment photographs are to be taken as deemed necessary 

                                                
35!Sara Sands, “Zinc Oxide – Reviewing the Research,” Just Paint by Golden Artist Colors. Accessed 
February 21, 2018, http://www.justpaint.org/zinc-oxide-reviewing-the-research/!



2.! Testing of a cleaning system using Triammonium citrate buffered to a pH of 8.0 using 
sodium phosphate with and without Triton XL-80N as a surfactant.  

3.! Local consolidation of areas where there is an immediate loss to the paint layer were 
completed with Lascaux P-550. 

4.! Surface cleaning was completed using Triammonium citrate buffered to a pH of 8.0 using 
sodium phosphate with no surfactant.  

5.! After removing of surface grime, the cracks were vacuumed out using a dental vacuum with 
a glass dropper as an adapter on the end. This was done in an attempt to remove any grime 
that might be down in the cracks. By removing the grime, the possibility of closing the 
aperture of the cracks was improved. 

6.! Remove painting from its stretcher. 
7.! Clean accumulated dust and grime off the back of the canvas. 
8.! Secure the tear located on the cow’s head. 
9.! Strip line the painting with a polyester fabric and a microcrystalline wax and Zonarez36 

synthetic resin mixture. Once painting was strip lined, it was secured to a loom. Reinforcing 
stitching along the tacking edge of the canvas were done to safeguard against the possibility 
of the painting becoming detached during humidification.  

10.!The painting was then consolidated overall from behind by infusing the back with a 
synthetic wax resin mixture. The consolidant was brushed on to the back of the canvas while 
the painting was face down on silicon release mylar and a hot air gun was used to insure 
penetration of the wax into and throughout the painting structure.  

11.!The painting was then placed in a humidity chamber where the RH was kept around 85%. 
The painting was kept in this chamber for seven days before being placed on the vacuum 
hot table. The temperature of the hot table was brought up to 150° F and the vacuum 
pressure was brought up to 10” of mercury.37  

12.!The painting was placed back in the humidity chamber after the initial vacuum hot table 
treatment which did much to improve the planar integrity of the painting. Additional 
improvement was thought possibly by further humidification and repeated vacuum hot table 
treatments. The second humidification period lasted six days. This was followed by repeated 
treatment on the vacuum hot table.  

13.!The painting was then humidified for a third time, this case for five days. After this the 
painting was mounted onto a honeycomb paper panel with a pkap interleaf. The mounting 
was done on the vacuum hot table. The panel was heated from below with the hot table 
while simultaneously heating the surface of the painting with a hot air gun to ensure that the 
wax resin mixture reached a high enough temperature (MP approximately 145° F) to achieve 
a bond. Rolling of the painting surface was done with a soft brayer.  

14.!The the pkap [sic] interleaf was used along with staples to attach the newly mounted painting 
to its original stretcher.  

15.!A preparation of pigmented microcrystalline wax was used to fill in the remaining apertures 
of the cracks. The pigments consisted largely of Chromium oxide green, Zinc white, chrome 
yellow, and Naples yellow. The wax was applied in a softened state and worked into the 
cracks with one’s fingernail. The excess was removed with cotton and Shell solv.  

                                                
36!According to Richard Wolbers on Feburary 22, 2018, Zonarez resin can become immiscible with 
wax if it oxidizes and crystalize within the paint structure.!!
37!According to Joyce Hill Stoner on March 5, 2018, 10” of mercury is a very significant amount of 
pressure and is far beyond today’s recommendations. !



16.!Larger areas of paint loss were filled with Becker’s spackling compound and inpainted with 
PVA paints, reversible in alcohol. Cracks were also inpainted with PVA in order to further 
reduce their appearance and achieve a better color match than the wax where needed.  

17.!Post treatment photography was included 
 
 
TREATMENT PROPOSAL 
 

1.! Examination Report, examination under ultra violet light, perform cross-sectional analysis, 
and complete photodocumentation. 

2.! Consolidate loose paint using proper adhesive. 
3.! Use organic solvent to remove wax fills. 
4.! Remove painting from stretcher.  
5.! Mechanically detach honeycomb paper board. 
6.! Remove Pecap lining fabric with added heat if necessary.  
7.! Determine softening point of paint.  
8.! Remove excess microcrystalline wax and Zonarez with heat and capillary force on top of a 

material with small pore size with the possible additional use of an organic solvent.  
9.! Replace resin with BEVA 378.  
10.!Place painting in humidification chamber at monitored relative humidity to soften the paint 

flakes.  
11.!Place painting face down on mylar on vacuum table and heat table to allow the BEVA 378 

to further penetrate the paint layers with vacuum pressure. 
12.!Repeat humidification and vacuum hot table as needed.  
13.!Include additional thick interleaving such as Sunbrella (solution dyed acrylic) and apply 

BEVA 371.  
14.!Place rigid support such as G10 (fiberglass, fabric and epoxy) behind lined canvas and 

adhere it to the lining with BEVA 378.  
15.!Restretch painting. 
16.!Remove surface grime with appropriate buffered aqueous solution.  
17.!Determine the need for a varnish layer.  
18.!Fill losses and add texture if needed.  
19.!Inpainting with reversible conservation-quality inpainting medium. 
20.!Post treatment photography. 

 
 
ENVIRONMENTAL RECOMMENDATIONS 
Ideally, the painting should be displayed in an area with minimal fluctuations in relative humidity as 
the cusping of the paint is largely a result of the changing in tensile strength of the canvas. It is 
recommended to place the painting in a sealed microclimate enclosed with spacers, rabbet inserts, 
ultra violet radiation protecting glazing, backing board, marvel seal, silica gel, and zeolite captures. 
Care should be taken to ensure the painting is not placed in an area susceptible to extreme 
temperature changes such as exterior walls and fireplaces.  
 
FUTURE ANALYSIS 

1.! XRF (X-ray Fluorescence) – to confirm pigment analysis, learn more about the presence of 
zinc and the components of the ground.  

2.! Fluorescence Staining Microscopy  



•! use zinc fluorescent staining techniques to determine the location of zinc within the 
paint structure 

•! Restain the TTC under the violet cube.  
•! Take more samples on the face of the painting with the goal of trying to better 

understand the ground layer 
3.! FTIR (Fourier-Transform Infrared Spectroscopy) 

•! Better understand the binder 
4.! SEM (Scanning electron microscope) 

•! Determine if there were any driers being used 
5.! GCMS (Gas Chromatography Mass Spectometry) 

•! Check for the inclusion of beeswax within the paint layers 
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APPENDIX I: Infrared Photography 
 
Infrared Reflectography 
 
Using a Flir InGaSe infrared imager, infrared reflectography on the painting was performed. There was no under-drawing or major changes of 
composition apparent under infrared examination, however, were some minor paint strokes apparent that are not seen in visible light.  
 

 
Left: infrared image, Right: visible light image. The infrared image shows evidence of some non-visible paint strokes. 

 
Left: infrared image, Right: visible light image. The infrared image shows evidence of some non-visible paint strokes. 



 

 
Left: infrared image, Right: visible light image. The infrared image shows that the date on the inscription may have been reworked, however, it is difficult 

to determine this for sure. 
 

 
Left: infrared image, Right: visible light image. The infrared image shows evidence of some non-visible paint strokes. 

 
 
 



APPENDIX II: Ultraviolet Examination 
The painting does not appear to have any varnish, except perhaps the localized use of a thin natural resin. This is visible with the yellow-green fluorescence 
in the highlights in the foreground, towards the top of the background, and within the clouds. This fluorescence could also be attributed to the natural 
fluorescence of certain pigments such as madder and zinc. The losses have become more apparent in ultra violet examination as the pigment or binder 
within the paint layer fluoresces a bright white.  
 

 
Under long wave ultraviolet illumination using the UV innovation standards.  



 
Under long wave ultraviolet illumination with enhanced exposure. 

 
 
 
 
 
 



APPENDIX III: X-Radiography 
 
Images were taken with a Pantak-Seifert Eresco 65 MF2 with digital control, 5-300kV, 0.5-6mA, 3mm focal spot. Due to the thickness of the paint at 
the top portion of the painting, it was exposed with 45kV 3mA at 42 seconds, and the bottom half was exposed with 25kV 3mA at 42 seconds.  
 

 
The white areas in the x-radiograph represent areas of heavy metal atoms such as lead paint, and the dark areas are highlighting any cracks, losses, thin 
areas, and repairs. There does not seem to be any evidence of previous compositions or paintings underneath the thick layers of paint.  



APPENDIX IV: Pigment ID and Cross Section Analysis 
 

 

 
Locations for sampling for both pigment identification (PLM) and cross-section analysis (XS). 

 
 
 
 
 



POLARIZED LIGHT MICROSCOPY (PLM) Five dispersed samples were removed for pigment identification using Polarized Light Microscopy 
(PLM). In consultation with Melanie Gifford on March 2, 2018, the following interpretations were made. 

 
 
Sample 
Number 

Photograph of sample sight Description of area 
sampled 

Coordinates 
from Lower 
Left corner 
(cm) 

Photomicrograph 400x Pigments 
Identified* 
 
*Items in bold 
have been 
confirmed by 
Melanie 
Gifford 

#1 

 

Warm red on 
highlights of cow 

w: 15 cm 
h: 17.2 cm 

 

-Lead white 
-Carbon black 
-Red earth 
-Yellow earth 
-Orange earth  
-Red lake 



#2 

 

Yellow highlight in 
foreground 

w: 43.7 cm 
h: 14.2 cm 

 

-Red lake 
-Zinc white 
-Cadmium    
yellow 
-Yellow ochre 

#3 

 

Blue sky in upper 
left corner 

w: 61.2 cm 
h: 3.3 cm 

 

-Lead white 
-Red lake 
-Synthetic 
ultramarine 
-Cadmium 
yellow 



#4 

 

Large paint chip  w: 50.5 cm 
h: 4 cm 

 

-Zinc white 

#5 

 

Bottom tacking 
margin exposed 
ground  

w: 2 cm 
h: 45 cm 

 

-Lead white 
-Chalk 

 
 
 
 
 
 
 
 
 
 



Sample 
number 

Particle 
Color 

Transparent/ 
Opaque 

Refractive 
Index 

Relief 
 

Birefringent 
or Isotropic 

Pleochroism Polarization 
Colors 

Particle 
Size 

Pigment ID* & 
Comments 
**Items in bold have 
been confirmed by 
Melanie Gifford 
 

P1 Light 
pink 

Semi-
transparent 

<1.66 high Birefringent 
 

No Dark red 25 µm Red lake 

 Yellow 
white 

Transparent >1.66 High Birefringent No White 2.5 µm Lead white 

 Black        Carbon black 

 Red        Red earth 

 yellow        Yellow earth 

 orange        Orange earth 

          
P2 Pinkish 

red 
       Red lake 

 Whitish 
yellow 

       Zinc white 

          
P3 Blue Transparent <1.66 Low Isotropic No None 15 µm Synthetic ultramarine 

 Yellow 
(white) 

Transparent <1.66 High Birefringent No White 2.5 µm Lead white 

 Bright 
yellow 

Transparent <1.66 Low Isotropic No Light green 9 µm Cadmium yellow 

          
P4 White 

(pale 
yellow) 

Transparent >1.66 High Isotropic No None 1.25 
µm 

Zinc white 

          

P5 White Transparent <1.66 High Birefringent No  Green/ 
blue/white 

1.25 
µm 

Lead white 

 Coccolith        Chalk 



CROSS SECTION FLUOROMICROSCOPY Five samples were removed from the surface using a #15 scalpel blade and were submerged in cube of 
polyester casting resin. The samples were then sanded down and polished with micromesh.  Polished cross sections were then placed on a slide with putty 
and covered with a drop of Shellsol and a cover slip. All samples were examined using NIS-Elements AR 5.00 software with a Nikon Eclipse Ni-
E microscope and a Nikon DS-Ri2 color digital camera attachment.  
 
EX: Excitation 
DM: Dichroic cut-on 
EM: Emission 
 
V-2A: 390-420 (EX), 440 (DM), 450 longpass (EM) 
BV-2A: 400-440 (EX), 455 (DM), 470 longpass (EM) 
Blue: 465-495 (EX), 505 (DM), 515-555 (EM) 
Green: 528-554 (EX), 565 (DM), 590-650 (EM) 
 

Sample 
number 

Photograph of sample 
sight 

Description of area 
samples/coordinates 
from lower left 
corner 

Photomicrograph Notes/conclusions 

#1 

 

Dark paint in 
foreground below far 
left cow 
 
 
W: 21 cm 
H: 5 cm 

 
LVPAB Visible Light – 100x objective 

 



   

 
FITC unstained – 100x objective 

 

   

 
FITC stained with Alexafluor 488 (proteins) – 100x objective 

No change in the visible 
paint layers indicates a lack 
of proteins in these layers. 

   

 
TRITC unstained – 100x objective 

 



   

 
TRITC Nile Red (lipids) – 100x objective 

Positive reaction in all of 
the paint layers indicative 
of oil binder.  

   

 
BV-2A (blue violet) unstained– 100x objective 

 

   

 
BV-2A (blue violet) TTC (carbohydrates) – 100x objective 

Slight darkening in most of 
the layers are possible 
indication of carbohydrates 
in between the layers of 
paint. The layers appear to 
be fluorescent more 
towards the top which also 
may indication a intralayer 
binder separation. This 
could be an indication of 
the use of tempera and non-
traditional mixing.  

     



#2 

 

Light green in 
foreground  
 
 
W: 61 cm 
H: 0 cm 

 
LVPAB visible light– 100x objective 

 

   

 
BV-2A (blue violet) unstained – 100x objective 

Delamination of paint 
layers, possible indication 
of zinc. 

     



#3 

 

Sky on right 
side 
 
 
W: 91 cm 
H: 32.5 cm 

LVPAB visible light– 200x objective 

Traction crackle with upper 
layer of paint infused with 
a fracture crackle on top.  

   

 
FITC unstained– 200x objective 

 



   

 
FITC stained with Alexafluor 488 (proteins) – 200x objective 

Some small specks of 
brighter green areas 
suggest the presence of 
some proteins that are 
possible remnants of the 
sizing.  

   

TRITC unstained– 200x objective 

 



   

TRITC stained with Nile Red (lipids) – 200x objective 

The uppermost layers are 
very high in oil content. 
There is also evidence of 
some oil in the ground 
layer.  

    

BV-2A (blue ultraviolet) unstained– 200x objective 

More fluorescence towards 
top of each layer which 
may suggest medium 
separation as the medium 
migrated towards the top 
upon drying.  



   

BV-2A (blue violet) stained with TTC (carbohydrates) – 200x 
objective 

 

     

#4 

 

Large loss in 
sky on left 
side 
 
 
W: 4.25 cm 
H: 49.75 cm 

 
LVPAB visible light – 100x objective 

 



   

 
BV-2A (blue violet) unstained – 100x objective  

 

     
#5 

 

Tacking 
margin on 
bottom 
 
 
W: 53 cm 
H: -2.5 cm 

LVPAB visible light – 100x objective 

 



   

 
FITC unstained – 100x objective 

 

   

FITC stained with Alexa 488 (proteins) – 100x objective 

There appears to be a 
protein sizing layer beneath 
the sizing layer. This size is 
evident in the fibers of the 
canvas as well. There is a 
slight change in the ground 
layer as well, which may 
indicate protein in the 
ground. When L a b* 
colors were compared on 
greyscale images there did 
appear to be a shift in color 
within the actual ground 
layer. 



   

TRITC unstained – 100x objective 

 

   

TRITC stained with Nile Red (lipids) – 100x objective 

There appears to be oil in 
the ground layer that has 
also infiltrated into the 
canvas. However, it is not 
evenly dispersed 
throughout the ground, 
which may suggest it was 
added to the ground after 
drying. When L a b* colors 
were compared on 
greyscale images there did 
appear to be a shift in color 
within the actual ground 
layer.  



   

BV-2A (blue violet) unstained – 100x objective 

 

   

BV-2A (blue violet) stained with TTC (carbohydrates) – 100x 
objective 

There appears to be some 
darkening in the size which 
may be indicative of the 
use of carbohydrates in its 
preparation. When L a b* 
colors were compared on 
greyscale images there did 
appear to be a shift in color 
within the actual ground 
layer. 

 
 
 
 
 
 



APPENDIX V: Previous Documentation Report Miscellaneous images 
 

 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 



 

 
1991 Condition diagram by Katie Holbrow. The only new losses are the visible losss in the upper left and top center of the painting.  
 
 



 
Polarized light microscopy pigment analysis from 1991 condition report. 

 



 
1997 pre-treatment raking light photograph showing extreme cupping and formation of drying cracks.   



  
1997 Post treatment raking light photograph showing the addition of cracks now visible in the portrait.  

 


