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Historic Graffiti Conservation Project, San Juan National Historic Site:  
April, 2004 Summary of Field Work 

 
1.0   Project Background 
The Historic Graffiti Conservation Project was initiated in the fall of 2003 as a 

cooperative agreement between the National Park Service (NPS) and the 

University of Pennsylvania.1  Allen Bohnert, Chief of Curatorial Resources in the 

Southeast Regional Office of the National Park Service and Felix Lopez, Chief of 

Cultural Resources at the San Juan National Historic Site (SAJU) served as 

project coordinators for the National Park Service.  Frank Matero, Associate 

Professor of Architecture and Chairman of the Department of Historic 

Preservation at the University of Pennsylvania directed the conservation project, 

and Rynta Fourie, director of the Architectural Conservation Laboratory at the 

University of Pennsylvania managed field work and laboratory testing and 

analysis.  Sophie Middlebrook, a Kress Conservation Fellow, conducted field 

work, archival research, and laboratory testing for the project in partial 

completion of the Advanced Certificate in Architectural Conservation from the 

University of Pennsylvania’s Department of Historic Preservation.   

 

San Juan National Historic Site includes El Morro and Fort San Cristobal, two of 

the largest Spanish fortifications built in the new world between 1539 and 1790.  

The World Heritage Site is of historic, military, and architectural significance.2  

Over the four centuries of use, soldiers and visitors left a conscious record of 

paintings, drawings, and inscriptions on the fortification walls, and these 

ephemeral documents provide a rare glimpse into the social and political life of 

the colonial fort. 

 

The Historic Graffiti Conservation Project addresses the necessity for a balance 

of preventive and remedial conservation measures, as well as the difficulties 

                                                 
1 For a full record of the project agreement, please see Appendix 1, “Cooperative Agreement.” 
2 San Juan National Historic Site was inscribed on the UNESCO World Heritage List in 1983. 
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encountered in the in-situ treatments.  This report will describe the development 

and implementation of a condition assessment and conservation program for a 

select and representative number of painted, incised, and drawn panels. 

 

1.1 Scope of Work 
In 2002, Cesar Pineiro, an objects and furniture conservator based in San Juan, 

Puerto Rico, recorded, photographed, and made an initial assessment of the 

condition of 66 panels of embellishments at El Morro and Fort San Cristobal.  

Based on this condition survey template, the University of Pennsylvania 

conservation team developed a more in-depth assessment of panel conditions in 

order to suggest a treatment plan that stabilized the current condition of each 

panel with a minimum of treatment intervention.    

 

According to Cooperative Agreement number H1250020003, between the NPS 

and the University of Pennsylvania, the Historic Graffiti Conservation Project is 

focused on developing a pilot documentation and treatment program for the hand 

drawn figures and painted designs located in the fortifications of the San Juan 

National Historic Site.  Of the 66 panels of graffiti identified and recorded by 

Pineiro, the NPS pre-selected 10 panels for this project.  The scope of work 

addresses five components: 

• Creation of a Field Condition Survey Form, applicable for use on the 
historic embellishments throughout the San Juan National Historic Site; 

• Development of a relational database (in Microsoft Access®) in which 
to store the condition assessment;3  

• Completion of a graphic assessment of condition completed on digital 
photographs in AutoCAD®; 

• Archival research of the specific panels investigated for the pilot 
program; 

• Recommendations for maintenance and interpretation; 
• Stabilization and conservation of the ten embellishments pre-selected 

for treatment; 
• Definition of the term “Graffiti,” to be included in interpretive exhibits for 

the public. 

                                                 
3 The relational database will be submitted in digital and hard copy to the NPS at the completion 
of the project. 
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The ten panels identified for treatment, based on their high priority scores in the 

Pineiro survey, are listed in the table below.   

 

Pineiro Report Number Location Building 
01 Crucifixion Cistern #2 Fort San Cristobal 
02 Spanish Flags Magazine Fort San Cristobal 
03 Mortar Canon ball Entrance Tunnel #2 Fort San Cristobal 
04 Six Spanish Galleons Dungeon #1 Fort San Cristobal 
05 Saint Cistern #3 Fort San Cristobal 
06 Fleur de Lis, 07 
Whale, 08 Spanish 
Ships 

Bastion Santa 
Barbara El Morro 

09 Mozarabe Star Staircase of Turret Fort San Cristobal 
15 Mortar Canon ball Entrance Tunnel #1 Fort San Cristobal 

 
Condition assessments, photo-documentation, sampling, and conservation 

treatments of selected panels in both Fort San Cristobal and El Morro were 

completed in three site visits (November, 2003; March, 2004; and May, 2004).  

The work was implemented under the direction of Frank Matero by Rynta Fourie, 

Supervising Conservator, and Sophie Middlebrook, Conservation Fellow.  

Treatment areas were selected by the NPS based on their high priority rating in 

the 2002 park-wide condition assessment by Pineiro.    

 
2.0 Field Survey and Assessment of Condition 
The documentation, treatment, sampling, and analysis of the selected panels 

were done based methodologies established on other projects undertaken by the 

University of Pennsylvania’s Architectural Conservation Laboratory and the 

Architectural Conservation Research Center.4  Over the course of two site visits, 

the conservation team photographed and surveyed the current condition of each 
                                                 
4 For a general example of a field examination form, see Mora, Mora, and Philipot, The 
Conservation of Wall Paintings, Butterworths (London: 1984), pages 329-332.  The field survey 
form developed for this project owes much of its structure to the field survey forms used for 
condition assessments at Mesa Verde National Park, Bandelier National Monument, and St. 
Louis Cemetery 1 in New Orleans, LA, developed by the Architectural Conservation Laboratory 
and Research Center at the University of Pennsylvania. The graphic condition format was also 
based on the conditions mapping done at Mesa Verde.  The conditions mapping at Mesa Verde 
was reported on in 2003: Matero, F. “Managing Change: The Role of Documentation and 
Condition Survey at Mesa Verde National Monument,” JAIC 42 (2003): 39-58. 
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of the ten panels.5  In order to develop a pilot documentation and assessment 

program that can later be implemented for the entire site, a field condition survey 

form was created for the project.   

 

2.1 Field Survey Form 
The field condition survey form is divided into four primary sections:  panel 

identification, panel condition, environmental factors, and treatment 

recommendations.  A weighted scoring system was developed for the condition, 

environmental, and significance sections of the form, which allows cultural 

resource managers at the site a means to develop a system of “triage” based on 

comparative conditions.  High scores on the Field Survey Form indicate worse 

condition and higher risk for damage to the panel.    

 

2.1.1 Panel Identification 
The panel identification portion of the Field Survey Form includes a photograph 

of the panel and the following sections: 

• Panel location:  the official alpha-numeric name of the panel, the  
fortification and the room in which the panel is located, as used at the San 
Juan National Historic Site; 

• Substrate: the cementitious- or lime-based plaster layer that supports 
applied, painted, drawn or incised embellishment; 

• Design Type: the design technique, which may be painted, drawn, incised, 
or a combination of methods; 

• Visible Design Layers: the number of different paint or design layers 
visible to the naked eye; 

• Colors (Munsell colors): the Munsell color numbers and color names; 
• Dimensions: the height from the floor, height from ceiling, height of panel, 

and length of panel, in centimeters; 
• General Panel Description: a narrative description of the panel and the 

room in which it is located. 
 
The section is intended to provide basic documentary information about the 

panel design and dimensions at the time of the field condition survey. 

                                                 
5 During the documentation phase of the project, an additional panel was discovered (or, more 
likely, rediscovered) in Cistern 2 in Fort San Cristobal.  The panel, identified as San Antonio, was 
included in the field survey and condition assessment. 
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2.1.2   Panel Condition 
The second section of the Form quantifies nineteen individual conditions, both 

additive and subtractive, based on a score of zero (indicating that the condition is 

not present on the panel) to three (a high score which indicates that the condition 

is present to a severe degree).  Additive conditions recorded on the Field Survey 

Form include: 

• Biological growth: the presence of bacteria, algae, fungi or lichens on the 
panel; 

• Macroflora: the presence of higher plant forms, including roots or root 
remnants; 

• Soot: surface deposits that appear to result from the burning of organic 
materials; 

• Guano: animal or bird excrement; 
• Soiling: surface deposits caused by soil rundown or dust; 
• Over-paint: paint that has been applied to the panel in an effort to hide or 

prevent contemporary vandalism; 
• Salt efflorescence: white crystalline deposits composed of water-soluble 

salts; 
• Leaching deposits: insoluble carbonates  that have formed white crusts on 

the panel surface; 
• Vandalism of the substrate and the design layer: drawn, incised, or 

painted non-historic images or words over the panel substrate or design 
layer. 

 
For each of the additive conditions, the substrate and the design layer were 

examined individually and scored separately.  Subtractive conditions recorded on 

the Field Survey Form are: 

• Mechanical abrasion of the substrate and design layer: physical damage 
due to impact or abrasion caused by human activity, including accidental 
damage due to visitor traffic or routine maintenance; 

• Pitting of the substrate: localized areas of small, circular loss to the 
substrate; 

• Flaking of the design layer: the lifting, separation and partial loss of one or 
more of the finish layers, resulting in an uneven and irregularly contoured 
surface; 

• Blistering of the design layer: small scale swelling and/or rupturing of a 
thin uniform layer of finish layer, either intact, or ruptured; 

• Chalking of the design layer: powdering or sugaring of the design layer; 
• Granular disaggregation of the substrate: surfaces that display active 

friability by grain loss under finger pressure; 
• Cracking of the substrate: linear cracking through the substrate layer or 
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masonry joints; 
• Crazing of the design layer: linear cracking through the finish layer(s); 
• Detachment of the substrate: partial planar discontinuities or voids at the 

substrate/design or the masonry/substrate interface, detected by a hollow 
sound produced when tapping the substrate; 

• Partial loss of the substrate and the design layer: partial loss of the 
substrate or design layer, which exposes the layer beneath; 6 

 
The conservation team determined that five of the conditions recorded were 

indicative of greater threat to the panel.  In order to accurately reflect this threat, 

the “score” of the following five of the conditions was weighted, and multiplied by 

two: 

• Pitting; 
• Flaking; 
• Blistering; 
• Granular disaggregation; 
• Detachment. 

The presence of any of these five conditions represents the greatest threat to the 

integrity of the design intent and the original fabric of the panel.  Panels that 

receive high significance scores as well as high condition scores (indicating high 

value and poor condition) are given treatment priority.  Therefore, the condition 

scores for these five conditions were multiplied by two in order to make the total 

condition score for the panel higher, as a means to draw attention to the panel in 

the database. 

 

On the Field Survey Form, a score was calculated for each panel’s substrate, the 

design layer, and the total condition score for the substrate added to the design 

layer. 

 

 

                                                 
6 The definitions for the Field Survey Form were adapted from the Glossary of Conditions, 
produced by the Conservation of Architectural Surfaces Program for Archaeology Resources 
project for Mesa Verde National Park, in conjunction with the Architectural Conservation 
Laboratory and Research Center at the University of Pennsylvania, 2003. (See also Matero, F. 
“Managing Change: The Role of Documentation and Condition Survey at Mesa Verde National 
Monument,” JAIC 42 (2003): 39-58. 
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2.1.3 Access, Environment, and Significance 

In addition to condition and descriptive information, the field survey form also 

records information about accessibility to the panel, environmental conditions, 

and the historic or interpretive significance of each panel.   

 

Accessibility was rated either 0 or 10; panels not accessible to the public were 

given the low score of 0, since they were considered a low risk for continued 

vandalism or mechanical abrasion.  Panels situated along public paths or 

featured in interpretive exhibits were given a high score of 10, indicating that their 

location put them at a high risk for vandalism or damage.   Environmental factors 

recorded include:  

• Available light: day light exposure to the panel, which can receive a score 
of 0, 5, or 10.  A high score of 10 indicates that the panel is exposed to full 
day light.  A middle score of 5 indicates that the panel is partially exposed 
to daylight, and a low score of 0 indicates that the panel is not exposed to 
daylight ; 

• Ventilation: air circulation around the panel area, which can receive a 
score of 0, 5, or 10.  A high score of 10 indicates that there is little air 
circulation around the panel, a middle score of 5 indicates that there is 
limited but regular air circulation around the panel, and a low score of 0 
indicates that there is little to no air circulation around the panel;  

• Above ground or below ground panel location: a low score of 0 indicates 
that the panel is located in a room below ground level, and a high score or 
10 indicates that the panel is located above ground; 

• Interior or exterior panel location: a low score of 0 indicates that the panel 
is located in the interior of a room within a fortification.  A high score of ten 
indicates that the panel is situated in an exterior location; 

• Level of protection offered by the panel location: the degree to which the 
location of the panel offers protection from weathering.  A low score of 0 
indicates that the panel is completely protected, a middle score of 5 
indicates that an architectural feature offers some level of protection, and 
a high score of 10 indicates that the panel is completely exposed.   

 
The form was designed to include a significance rating for each panel; however, 

given that the ten panels for the pilot project were chosen based on their high 

significance, each of the panels was given a “significance” score of 1.  When the 

Field Survey Form is used to assess the entire site, a more nuanced assessment 

of panel significance will be used. 
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2.1.4   General Treatment Methods and Materials  
In the final section of the Field Survey Form, general treatment recommendations 

were suggested, which included: 

• Poultice for Insoluble Salts; 
• Reattachment with Acryloid B72;  
• Injection Grouting; 
• Edging and Compensation; 
• Cleaning; 
• Removal and Prevention of Biological Growth. 

 
A general overview of each treatment’s objective, description, and method of 

application is included below. More specific information about treatments applied 

to individual panels will be provided in the treatment report. 

 

2.1.4.1 Poultice for Insoluble Salts7 

Objective:  To remove the white crusts formed by leaching deposits on the panel 

surface without damaging the design layer of the embellishment. 

 

Description:  The poultice, known as the AB 57 mixture, contains water, 

ammonium bicarbonate, sodium bicarbonate, and methyl cellulose, mixed with 

lacerated paper pulp to form a poultice that can temporarily adhere to a vertical 

wall surface.  The bicarbonate ions contribute to the solvent action that dissolves 

the crusts, and the poultice is superficial.  The reaction of the mixture is 

dependent on its concentration, and may be repeated until the crusts are 

removed. The poultice action is superficial, and there is only limited penetration 

of the panel surface. 

 

Application Method:  The primary ingredients – 1,000 cc’s of water, 30 grams of 

ammonium bicarbonate, and 50 grams of sodium bicarbonate – are mixed in an 

industrial blender until fully combined. Methyl cellulose powder (6-10 grams) are 

slowly added and blended until the mixture has a stiff consistency.  The methyl 
                                                 
7 Mora, Mora, and Philipot, Conservation of Wall Paintings, Butterworths (London: 1984), page 
342. 
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cellulose acts as a thickening agent, and helps the poultice to remain moist for 

the duration of the treatment.  The poultice is applied to the moist panel surface 

over Japanese tissue paper, and is covered with Japanese tissue paper or 

plastic wrap.  The poultice is left on the panel for at least 24 hours.  When the 

poultice is removed, the area is rinsed with deionized water, and the surface pH 

is tested. 

 
2.1.4.2   Plaster Substrate and Design Layer Reattachment 
Objective: To re-establish adhesion between thin delaminated and flaking layers 

of plaster or design. 

 

Description:  Reattachment with Acryloid B72 at 5% and 10% with acetone is 

used at room temperature.  In areas where the B72 is applied with a brush, it is 

applied over a barrier of Japanese tissue paper to prevent staining.  The 

Japanese tissue paper provides a protective layer that prevents staining during 

treatment.  In areas where the B72 is injected, it is injected between the plaster 

and the substrate or the design layer.  The 5% (w/v) B72 solution with 10% 

acetone is used to re-adhere flaking, blistering, and chalking paint layers on a 

plaster or stone substrate.  The dilute 5% solution is generally used unless 

stronger adhesion is needed, in which case a 10% B72 solution is used.    

 

Application Method: The area to be treated is first cleared of debris and dust 

with a fine bristle brush and compressed air. Fragile areas are first secured with 

Japanese paper and a water and isopropyl alcohol spray (1:1 water to alcohol, 

known as “dry water”). The B72 solution is then injected behind loose areas 

through a 10ml syringe, or painted on with a fine bristle brush over Japanese 

tissue paper.  After injection, the treated area is set in plane by applying slight 

finger pressure on a cosmetic sponge or Ethafoam®.  Pressure is applied until 

the area is secure, usually less than 5 minutes.   
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2.1.4.3   Injection Grouting  
Objective: To repair and to fill voids in plaster. Grouting re-adheres detached 

plaster to the masonry substrate, stabilizes cracked, loose mortar, and fills voids 

greater than 2mm wide caused by loss of fabric or by deformation. 

 

Description: A light-weight, low shrinkage grout composed of (parts by volume) 

1 part Riverton hydrated hydraulic lime, 1 part ceramic microspheres, and 1/4 

part fine sand, is used as an adhesive for larger scale reattachment, mortar 

stabilization, and filling blind voids.  The hydraulic lime-based grout has been 

laboratory and field-tested for its physico-chemical and mechanical compatibility 

with earthen and lime-based materials.8  The hydraulic lime binder in the grout is 

compatible with the lime-based plaster used in the tropical climate.  In addition to 

hydraulic lime, clay (kaolin) was also laboratory tested as a possible grout 

constituent, but was found to cause excessive shrinkage, well beyond acceptable 

limits for field use.  
 

Application Method: Areas of large-scale detachment, and blind voids behind 

plasters are determined by visual examination and by tapping on the surface of 

the plaster and listening for a hollow sound.  Cracks and other openings are 

gently blown free of loose debris with compressed air and then flushed with 

minimal water.  Flushing with water serves to reduce premature drying of the 

grout and to remove debris.  Any openings along plaster edges and cracks are 

then temporarily dammed with cotton.  Before injecting the grout, 10% El Rey 

Acrylic Emulsion in water is injected into the voids to aid in bonding the grout to 

the wetted plaster substrate and masonry. 

 
The dry grout formula ingredients (1 part hydraulic lime: 1 part ceramic 

microspheres: ¼ part fine sand) are mixed with water at an approximate volume 

ratio of 2:1 (dry ingredients to water) at high speed in a blender for approximately 

                                                 
8 See Matero, F.G. and Angelyn Bass, "The Conservation of Architectural Plasters in Earthen 
Ruins: A Laboratory Testing Program," in The Conservation and Management of Archaeological 
Sites, 1995, Vol. 1, No. 2. 
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1 minute to the consistency of heavy cream.  The grout is then injected into voids 

through a #16 gauge steel needle-tipped syringe.  Where possible, grout is 

injected behind the plaster through existing cracks and losses.  If no existing 

cracks are found that may be used for the syringe, a Dremmel drill may be used 

to puncture the plaster. After grout injection, loose areas are held in place by 

hand until the area is stable.  

 

2.1.4.4   Edging  
Objective: To support broken plaster and fill plaster losses.  Edging provides 

physical support and waterproofing for plaster that is broken, undercut, or 

displaced.   
 

Description:  Filling and edging treatments are performed with selected sieved 

sands from the park mixed with hydraulic lime and water.  Larger lacunae are 

filled, recessed and visually matched to the general plaster.  Fills are recessed 

approximately 1/8” -1/4” deep and all edging is detailed to be as visually 

unobtrusive as possible.  All fills are prepared with sieved local sands and color 

matched using the palette of local red and yellow sands.   
 

Application Method:  Smaller voids and losses are edged by applying the soil 

using fingertips and microspatulae, and then textured with a dry natural bristle 

brush.  When areas of loss are rather deep, two to three layers of a 10% (v/v) 

hydrated lime and sand mixture are applied using microspatulae, then scored 

with a microspatula to create keys for the next coat of fill.  All fills are recessed 

slightly below the existing finish level.  

 

2.1.4.5   Cleaning 
Objective: To remove unwanted deposits resulting from soot, dust, and over-

paint applied to disguise and to prevent vandalism.  Cleaning the surfaces also 

removes biogrowth. 

 

  11 



Historic Graffiti Conservation Project   University of Pennsylvania  
Architectural Conservation Laboratory  March, 2004 
 
Description:  Deposits are removed mechanically by dry brushing (for soil wash 

and dust) and with wooden and plastic tools.  Occasionally scalpels and sculpting 

chisels are used to remove previous cementitious repairs.  For areas of lime-

based over-paint, a dilute solution of glacial acetic acid (5% in deionized water) is 

used to dissolve the lime.  Soot and dust may also be removed with a saliva-

moistened cotton swab.  This method of cleaning is often referred to as “spit 

cleaning.”   

 

Application Method: Mechanical cleaning dry brushing is accomplished with a 

large, natural bristle brush.  In areas where deteriorating varnish is being 

removed, a stiffer stencil brush may be carefully used.  For areas of cementitious 

repairs, scalpels are used to remove the repair while leaving the substrate in tact.  

When acetic acid is used to remove lime-based over-paint, the area is pre-wetted 

with water, and the diluted acid is applied with a brush.  The area is then flushed 

with deionized water. “ For areas that are cleaned with saliva, a cotton swab is 

moistened with saliva and gently rolled across the surface of the panel.  This is 

repeated until the surface is cleared of dust and soot. 

 

2.1.4.6   Biological Control 
Objective:  To remove residual biogrowth, which appears as a grey, green, or 

black film over the panel surface.  To remove nutrient sources from the surface of 

the embellishment, in order to discourage continued growth of algae, lichen, 

bacteria, or other macroflora on the panel. 

 

Description:  Areas of macroflora or biological growth that projected from the 

surface of the embellishment are removed with dry brushing and scalpels.  For 

persistent areas of grey, green, or black growth, a biocide called D/2, available 

through Cathedral Stone Products, is applied over Japanese tissue paper. 

 

Application Method:  Areas are first cleaned with dry brushing and scalpels.  

The D/2 is painted on, undiluted, over Japanese tissue.  There is a dwell time of 
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3 to 5 minutes, and then the surface is flushed with water.  Areas in which the 

D/2 is applied should be monitored carefully after treatment. 

 

2.2 Graphic Condition Recording 
In addition to the field survey form, the conservation team recorded existing 

conditions in a graphic format.  In November, 2003 each of the ten panels was 

photographed with one of two digital cameras, a Nikon Coolpix 5000 and a 

Canon PowerShot G2.   During the March, 2004 site visit, photographer Joe 

Elliott accompanied the conservation team to San Juan and provided 

documentation photographs (taken with a medium format, SLR camera with color 

film) for Panel 04, the Spanish Galleon Ships located in the Dungeon of San 

Cristobal.9  This area is particularly difficult to photograph due to limited light and 

the narrow dimensions of the space.   

 

The image of each panel was printed and used in the field with acetate sheets to 

graphically record existing conditions, sample locations, spot tests, and 

treatments. 

 

The acetate sheets were scanned and traced in AutoCAD® over the same digital 

photographs used in the field.  Each condition is represented in the graphic 

condition assessment with a hatch or color pattern as a unique, closed polygon, 

consistent with established condition mapping protocols developed by the 

University of Pennsylvania’s Architectural Conservation Laboratory and 

Research Center.10   

 

                                                 
9 The digital prints and negatives provided by Joe Elliot are included in the appendix of the 
Project Report. 
10 By using closed polygons for each unique or overlapping condition, the AutoCad condition 
survey may be brought into a GIS for further condition analysis or predictive modeling.  For 
information about the use of GIS to help assess condition in architectural surveys, see Matero, 
Frank , John Hinchman, Dana Tomlin, Kyu-Bong Song, “What is Past is Prologue: GIS Based 
Condition Assessment of the Great Hall Ceiling at Drayton Hall, South Carolina,” APT Bulletin,  
Vol. 34: 2-3, 2003. 
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The overall recording of existing conditions was done in the context of supporting 

archival information that addresses military history of use, maintenance history, 

and previous treatment efforts. 

 
3.0   Archival Research at the San Juan National Historic Site 
During each of the site visits, the resources of the SAJU Military Archives were 

made available to project participants.  The three volume Historic Structure 

Report (HSR), The Fortifications of Old San Juan, (completed in 1991) provided 

information about the architectural and cultural history of the fortifications, known 

conservation treatments implemented at the site, and mortar analysis and 

characterization for several areas at both El Morro and Fort San Cristobal.  

Perhaps most significant to this project, the 1991 HSR provides a benchmark of 

the general condition of the fortifications a decade ago.   Reports, photographs, 

and maintenance records consulted in the Military Archives were particularly 

helpful in understanding the maintenance history of the last decade for the 

Spanish Galleon Ships (Pineiro panel number 04), located in the dungeon of Fort 

San Cristobal.  The ships are currently displayed behind Plexiglas in a wood 

frame in the dungeon. 

 

In a series of photographs called the “Photo Marathon,” taken in the early 1990’s, 

maintenance workers are shown dismantling a previous wood and glass frame 

over the ships and replacing it with the current frame.  There are also images of 

crack monitors being installed in the dungeon, as well as school children visiting 

the interpretive exhibit of the ships on the dungeon wall.  Edwin Colon, Chief of 

Maintenance at SAJU, provided a folder with the heading, “Dungeon Graffiti, San 

Cristobal:  Proposal for Restoration and Preservation,” in which are specifications 

for the dungeon lighting and additional photographs of the installation of the 

current wood and Plexiglas frame.11  The volume of information about the 

Spanish Galleon Ships located in the military archives is a clear indication of the 

significance to the NPS of interpreting the dungeon room for the public. 

                                                 
11 The maintenance folder provided by Edwin Colon is now stored in the Military Archives. 
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Images included in the HSR also provide insight to the rate of deterioration of 

paint on each of the cannonball panels (Pineiro panels 03 and 15).  It is clear, 

even from photocopied photographs that the black paint on the round portion of 

each panel has deteriorated rapidly in the last ten to fifteen years. 

 
4.0   Prevalent Conditions Present at SAJU 
The Field Survey Form, discussed in section 2.1, is designed to identify those 

embellishments most at risk – through the weighted scoring system – in order to 

prioritize treatment and to develop a maintenance schedule.  “Risk” may be 

understood as the threat posed to the stability of a panel, based on visible 

symptoms of deterioration (panel condition) and the situation (environment) in 

which the panel is located.  The total risk rating for each of the panels is based 

on the condition score, plus additional factors that influence the state of 

conservation, such as public access, light, ventilation, location above or below 

ground, position inside or outside, and the protection or exposure of the panel.  

High scores indicate a greater level of risk than do low scores.  As the chart 

below illustrates, total risk ratings for the panels assessed range from “33,” for 

the San Antonio panel to a high score of “76,” for the Spanish Galleon ships. 
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As discussed in Sections 2.1.2 (Panel Condition) and 2.1.3 (Access, 

Environment, and Significance), the Field Survey Form records information about 

both conditions present and the risk the panel faces due to human and 

environmental impact.  It is perhaps most useful to look at the condition score 

separately from the public access and environmental scores, particularly given 

the proven threat of vandalism.  Vandalism represents one the greatest (and 

preventable) risks to those panels that are accessible to the public.  Therefore, 

while the Mozarabe Star and the panel depicting Saint John the Baptist have 

similar total condition scores, the Mozarabe Star may, in fact, be the more 

threatened panel since it is in an area (the turret staircase to the Garrison roof) 

accessible to the public. 

 

The Field Survey Form examines both the human-initiated threats to the panels 

as well as the environmental factors in the tropical, marine environment that 

interact to produce varying total risk scores.  Conditions most prevalent in the 

panels assessed in the pilot project include: 

• Vandalism (human caused); 
• Salt efflorescence (environmental and material); 
• Leaching deposits (environmental and material); 
• Biogrowth (environmental and material); 

These prevalent conditions are described in the sections that follow. 

 
4.1   Vandalism 
Vandalism may be defined as the addition of written, drawn, incised, or painted 

words or images over the surface of a wall or panel.  Vandalism is distinct from 

what is known at SAJU as “historic graffiti,” in that it is contemporary, and does 

not contribute to the understanding of the site’s history of occupation and use.  In 

many cases, vandalism damages the aesthetic intent historic embellishments. 

While officially prohibited at the site, vandalism is prevalent throughout both Fort 

San Cristobal and El Morro. 

 

  16 



Historic Graffiti Conservation Project   University of Pennsylvania  
Architectural Conservation Laboratory  March, 2004 
 
Vandalism at the site is most prevalent in the form of scrawled names and dates, 

in pencil or pen.  Both of the two tunnels in Fort San Cristobal have a large 

amount of vandalism visible, as does the dungeon.  Names and dates are also 

written across portions of the Mozarabe star, on the turret of the staircase to the 

Garrison Quarters’ roof at Fort San Cristobal.  As a form of maintenance, in an 

effort to discourage further vandalism, over-paint has been applied by the NPS to 

areas where contemporary names are particularly visible or intrusive.  In the 

dungeon area, the over-paint is a pigmented, brown cementitious wash.  Over 

the Mozarabe star, the paint appears to be a white lime-wash.  A discussion of 

the role of interpretation as a tool to help discourage vandalism follows in the 

“Historic Graffiti” section of this report. 

 

4.2   Salt Efflorescence 
Areas of salt efflorescence are visible on several of the embellishments, and 

appear as either a thin white veil, or as granules that sit on the panel surface.  In 

the tropical, marine environment of the San Juan National Historic Site, salts may 

originate from any of several sources, including sea spray, previous maintenance 

campaigns that used Portland cement, or even salt inherent in the masonry units 

of the fortification walls.12  The presence of salts is an indicator of potential risk, 

and when salts are dissolved in water – liquid water or water vapor – they may 

move through porous building materials and cause damage through repeated 

crystallization cycles.13  Water is supplied through condensation (particularly 

given the high temperature and the high relative humidity of the local climate), as 

well as through capillarity, infiltration and, in the case of subterranean rooms, of 

lateral movement of ground water through excavated rock walls.   Efflorescence 

occurs when the salt solution travels to the surface of the panel at a rate that is 

greater than or equal to the rate at which the solution would evaporate.  When 

the salt solution reaches the panel surface, it evaporates, leaving granules 

deposited on the surface. 
                                                 
12 Charola, A, “Salts in the Deterioration of Porous Materials:  An Overview,” JAIC, Volume 39:3, 
pages 327-343. 
13 Ibid. 
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4.3   Leaching Deposits 
Several of the panels – most notably the three religious paintings located in 

Cisterns 1, 2, and 3 of Fort San Cristobal, and the Military Flags, located in the 

magazine of Fort San Cristobal – are partially covered with a hard, white crust.  

These insoluble crusts appear to be calcium carbonate leaching deposits that are 

a result of the lime-based plaster that covers most of the interior surfaces of Fort 

San Cristobal.  Moisture in the air and the moisture that infiltrates from the plaza 

above the cisterns allow any uncarbonated lime to migrate from the interior of the 

walls and plaster to the panel surface, where it carbonates on contact with 

oxygen.  The result is a hard, white insoluble crust of calcium carbonate 

deposited on the panel surface.  
 
4.4   Biogrowth 
Living organisms will colonize stone or plaster surfaces if given ecological or 

physiological conditions are present.  While specific plant organisms considered 

biogrowth – such as algae, blue-green algae, bacteria, or moss – require 

particular combinations of mineral constituents, pH levels, salinity levels, 

moisture, and surface texture in order to thrive, the general requirements for 

biogrowth (and nearly all plant life) are light, moisture, and nutrients.14  The high 

relative humidity, high temperatures, and large quantity of sunlight in the tropical, 

marine environment of San Juan, Puerto Rico provide – in abundance – those 

components necessary for photosynthesis and sustenance of most organisms.  

The presence of biogrowth on a panel may not cause direct damage; however, 

visible green, black, or grey biogrowth does disrupt the design intent of the panel, 

and may serve as an indicator for ventilation problems.  This is particularly true in 

the case of the Spanish Galleon Ships, which are covered by a wood and 

Plexiglas frame.  There are small areas of both green and black mold on the 

                                                 
14 Kumar and Kumar, “Biodeterioration of Stone in Tropical Environments: An Overview,”  
http://www.getty.edu/conservation/publications/pdf_publications/biodeterioration.pdf, (Getty 
Conservation Institute: 1999), page 3. 
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panel, which suggests that there is insufficient ventilation behind the frame 

system.  

 

In the Santa Barbara Niche, located in El Morro, the areas that are exposed to 

light are the areas in which biogrowth is most concentrated, which suggests that 

the high relative humidity of the room and the limited available light provide 

enough nutrients to sustain biogrowth.  

 

Differences in panel location, substrate material, and situation account for the 

variation in degree to which biogrowth and macroflora are present on each 

embellishment assessed in this report.  The Field Survey Form accounts for 

environmental factors such as amount of available light, and ventilation in an 

effort to better understand factors that lead to the prevalent condition of 

biogrowth on the panel surface. 

 

5.0   Panels Pre-Selected for Assessment and Treatment 
The scope of work for the Historic Graffiti Conservation Project specified that ten 

panels, pre-selected by the NPS, would be assessed, documented, and 

stabilized as part of a pilot documentation and treatment program that can be 

implemented for the hand drawn, painted, and incised panels of historic 

embellishment throughout the San Juan National Historic Site.  The ten 

decorative panels that are the focus of this pilot program can be loosely 

categorized into three sub-groups: embellishments that act as informative panels, 

decorative embellishments, and religious or spiritual embellishments. 

 

5.1   Informative Panels: Panels 03 and 05, Cannonballs 
Panels 03 and 15, the two cannonball panels, serve a decorative as well as an 

informative purpose.  Each cannonball is located on a mortar panel placed over 

the keystone of the arched entrance to a tunnel (Tunnel 1 and Tunnel 2) in Fort 

San Cristobal.  Historically, explosives were kept in each of the two tunnels, and 
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the cannonball relief panels serve to inform occupants in the fort of the 

(explosive) contents of the tunnels. 

 

Each of the panels is carved and painted.  The relief panels consist of a 

cannonball with two rounded handles, and flames coming out of the top of the 

cannonball.  Panel 15, located over the entrance to Tunnel 01, is a carved and 

painted sandstone panel placed on a rounded mortar bed.  Panel 03, over the 

entrance to Tunnel 2, is a similarly carved and painted sandstone panel placed 

on a rectangular mortar bed.  Panel 15 has a black cannonball with red flames, 

sitting on a white background.  Much of the white background has been over-

painted with a dark brown color.  Panel 03 has a similar range of colors, with a 

white background, black cannonball, and red flames.  There is evidence of brown 

over-paint on the mortar background. 

 

5.2   Decorative Highlights for Architectural Features: Panels 02, 04, 08, 09  
Panels 02 (Military Flags), 04 (Spanish Galleon Ships), 08 (the 3 figures drawn in 

the niche of Bastian Santa Barbara), and 09 (the Mozarabe Star) are all 

decorative embellishments incised or drawn onto the walls of Fort San Cristobal 

and El Morro.  The military flags, the figures drawn in the Santa Barbara niche, 

and the star design were each deliberately planned and executed in a very 

specific architectural space.  Although the Spanish ships may not have been a 

planned by the Spanish military officers as an embellishment for the dungeon 

wall, they are considered a decorative panel (rather than “graffiti”) due to their 

artistic and historic value. 

 

5.2.1   Panel 02: The Military Flags 
The crossed flag insignia is located in the magazine of Fort San Cristobal, on the 

east wall of the  arch over the staircase landing.  The panel is executed on at 

least two different layers of plaster, with a red dado that extends up the stairwell 

and into the panel arch.  Colors of the flag panel include red, yellow, orange, 

white, brown, and tan. 
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After the original design campaign, the bottom portion of the room was 

replastered in cement.  There are several areas of cement patches that cover the 

design layer, but the original design appears to have been painted on the cement 

and the lime-based plaster that now exist on the wall.    

 

There is no definitive evidence that an earlier flag design existed on what 

appears to be the original lime plaster layer, except the presence in some areas 

of a discernable white limewash.  Therefore, it is likely that the flag panel dates to 

the period of the cement plaster, which is no earlier than the earliest recorded 

use of Portland Cement on the island. 

 
5.2.2    Panel 04: The Spanish Galleon Ships 
The design panel is located on the west wall of the dungeon located in Fort San 

Cristobal, in a room which appears to have been excavated out of living rock. 

 

The panel consists of 6 Spanish ships.  5 of the 6 ships are behind Plexiglas, 

which is hung in a wood frame that stands on the earthen floor.  The ships have 

been displayed behind Plexiglas for at least 25 years, and the existing Plexiglas 

and wood frame was installed in 1991.  It appears that the original wood frame 

was shorter and slightly wider than the existing mahogany frame.  Rusty nails 

and nail holes are visible on the inside of the Plexiglas, as well as a straight line 

of deteriorating stucco outside of the Plexiglas, which indicate the dimensions of 

the original wood frame system.  

 

The existing frame is 3.6 meters wide by 1.24 meters tall, and stands 

approximately 1.5 meters off of the dungeon floor.  The frame is divided into two 

sections. The Plexiglas is 6-7 centimeters from the wall surface, with little 

ventilation through the panel.  The wood frame has small holes – approximately 

1.5 centimeters diameter – along the bottom half of the support, and no 
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ventilation holes on the upper portion of the frame.  The wood is in good 

condition. 

 

The 6 Spanish ships are executed on an unfinished lime plaster applied to the 

excavated rock substrate, and are arranged in a row roughly parallel to the 

ground. 

 

According to NPS interpretation, the historic drawings were executed by military 

prisoners held in the dungeon.  The ships are outlined in grey charcoal, and filled 

in with a red/brown pigment that appears to be chalk.   

 

The panel is a highlighted feature for the interpretation of the site, and visitors 

regularly crowd the room in order to see the images behind the Plexiglas panel.  

The panel is lit by two spot lights that hang from the ceiling; the light hits the 

lower portion of the Plexiglas.  Two localized “hot spots” have appeared in the 

areas that are lit, which are immediately visible due to the white salt crusts that 

have developed over the “hotspots.”  The spot lights are the primary source of 

light in the dungeon, and there are two additional floor level lights near the 

entrance of the room.  There is one small slit opening in the rear of the room.   

 

One of the six drawn ships is not covered by Plexiglas; the ship that is not 

encased in Plexiglas is protected by a wooden bar that prohibits visitor access to 

the rear of the dungeon, and is difficult to see from the main visitor path.  The 

wooden banister is made of pine, and is in poor condition.   

 

The area beneath the Plexiglas is the only area in the room in which a white 

plaster wash is visible, although the plaster finish has deteriorated in most areas.  

A large portion of the rom has been over-painted by the NPS with a red, 

cementitious wash, intended to disguise (and therefore discourage) 

contemporary vandalism.   
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5.2.3    Panel 08: The Santa Barbara Niche 
The niche is located on South wall of Santa Barbara Bastion, the oldest section 

of the El Morro fortification (built in 1539).  The niche is approximately 1 meter 

wide, 1 meter deep, and 1.5 meters high.  The niche floor is lined with brick 

which is arranged in a horizontal arch, and the center of the niche was likely an 

earthen floor.  The design embellishments are applied on a brown scratch coat 

(2.5 mm thick) with a white lime-based finish coat (5mm thick).  The scratch coat 

is brown with brick and sandstone particles.  There are three distinct designs 

visible in the niche:  a pair of ships, a whale, and a fleur-de-lis, each of which is 

executed in a grey/black color, which is likely charcoal.   

 

Ships: 

The more discernable of the two ships is located approximately 40 centimeters 

above the niche floor, and is approximately 75 centimeters tall, and 40 

centimeters wide.  The ship has streamers flowing behind it; it is likely that the 

ship was originally much larger, and is now missing most its bottom half.  There 

is no visible remaining limewash finish.  It is possible, though difficult to detect, 

that there was a second ship design applied to the wall, depicting a ship moving 

in the opposite direction from that described above. 

 

Whale: 

The whale is located nearly 1 meter above the floor of the niche, south of the 

ships described above.  The whale figure is approximately 15 centimeters high 

and 35 centimeters wide.   The whale design is fairly distinct and visible, although 

there is a nearly illegible design remnant that extends down from the whale to the 

floor level of niche. 

 

Fleur-de-Lis: 

The fleur-de-lis design is located approximately 63 centimeters from the floor, 

and is nearly 40 centimeters high and 20 centimeters at its widest point.  The 

design is located 20 centimeters south of the whale figure.  Although a general 
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outline of the fleur-de-lis is visible, the details are nearly illegible.  Of the three 

figures that adorn the Santa Barbara niche, the fleur-de-lis is the most difficult to 

discern. 

 

5.2.4  Panel 09: The Mozarabe Star 
The geometric star design is located in the circular ceiling of the turret staircase 

leading to the garrison quarters roof of Fort San Cristobal.  The design is incised 

in a lime-based plaster which is light brown in color.  The star pattern was 

executed through a pattern of incised and relief areas.  Areas in relief are fine in 

texture, and areas that are incised are course in texture.    Lines, which appear to 

be graphite or pencil, outline the design edges.   It is possible that the design was 

outlined in black paint rather than pencil. 

 

The turret staircase is moderately protected.  It is inside, but the doors to the 

garrison roof are propped open during hours that the fort is open to visitors.  The 

design outline is most easily viewed in raking light, or when wet.  There is a long 

cement repair patch in the center of the star design. 

 

A thin, semi-transparent wash of white paint covers the entire design panel, and 

was likely applied by the NPS as a means to cover and to discourage 

contemporary vandalism.  When misted with water from a spray bottle, the white 

wash became transparent and the mozarabe star design was much easier to 

view in its entirety.  That the wash became transparent when wet suggests that 

the over-paint is lime based. 
 
5.3       Religious Panels 
Panels 01, 05, and the “San Antonio” figure are each located in a cistern of San 

Cristobal.  These artistic panels appear to have been planned and executed for 

the cistern space, and may have been intended to bless and to protect the water 

source for the military fort.  Each of the three panels are painted and incised on a 

lime-plaster field. 
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5.3.1   Panel 01: The Crucifixion 
The Crucifixion panel is located in Cistern 2.  Of the three cistern panels, this is 

the Crucifixion panel is the only one that is incised and painted directly on pink 

plaster with no “framed" field incorporated into the design.  The fairly smooth, 

pink colored,  lime-based plaster has visible brick particles which give it’s pink 

color and hydraulic properties.  The panel figure is Christ on the cross, with a sun 

below Chris's left arm.  There is a face is painted on the sun.  Under the figure’s 

right arm, there is a cresent moon with a face.  A skull and crossbones are 

painted at the foot of the cross.  The letters "INRI" are on a white banner at the 

top of the cross.  The cross is brown in color, and all other features on the panel 

are on white with black line details.  The Christ figure has brown hair.  The 

figure’s black details are powdery to the touch, and may be charcoal. 

 

5.3.2   Panel 05: Saint John the Baptist 
Panel 05 is located in Cistern 3.  The rear wall of the cistern, on all sides of the 

panel, is covered with with the same  pink-colored plaster on which the 

Crucifixion panel is painted in Cistern 2.  Panel 05 is defined by a painted, 

incised "frame" on a smooth white plaster field.  The frame is diamond shaped 

with a floral design motif in the lower portion of the diamond, and the design 

details are outlined with a thin black line.  The floral motif at the base of the frame  

is a single flower (6 petals and one stamin) shown from three angles.  The two 

vertical sides of the frame have a curvilinear design that runs up the length of 

each side of the frame.  The saint figure appears to be harvesting, and is holding 

a staff that resembles a palm tree.  There is a house painted in the lower right 

hand corner of the panel, within the frame.  The figure has been identified as 

Saint John the Baptist, and it appears that the figure is standing in water, which is 

painted in black. 

 

There is a small amount of red pigment under the house, at the lower right hand 

portion of the panel.  The figure appears to have been carrying an object on its 

back, although the second figure is not discernable. 
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5.3.3   San Antonio 
The figure of San Antonio was not assessed in the 2002 condition survey, and 

(as mentioned above) was “discovered” in Cistern 1 during the course of the 

Historic Graffiti Conservation Project by Edwin Colon.  The rear of cistern is 

covered in the same pink-colored plaster described above, and is defined by a 

painted frame that is similar to that on the Saint John panel.  The plaster within 

the frame is a very smooth, white, lime-based plaster.  The design is executed in 

black, and there appears to be some pencil work in the design.  The figure is 

identified as San Antonion in writing at the base of the frame, and appears to 

have been outlined by incision (possibly in wet plaster) and then painted on dry 

plaster.  

 

The painted frame has a pediment on the upper portion, which is topped with a 

swiss cross shaped ornament.  There are two corner embellishments on the 

upper portion of the frame which are obscurred by leaching deposits on the wall.   

 
6.0   Sampling 
Sampling of the areas to be treated was performed in representative areas 

(substrate, design layer, the interfaces between discreet pigment colors, and salt 

and leaching deposit samples) and in protected areas adjacent to the surveyed 

panels that displayed similar conditions.  Twenty-nine samples were extracted 

with scalpels, and in limited areas, with a small sculpting chisel.  The sample 

location was recorded with digital photographs and on a sample schedule form.  

Given the micro scale and fragility of the samples, they were packed in clean 

cotton and sample bags, they were labeled, and brought to the Architectural 

Conservation Laboratory at the University of Pennsylvania.  In the lab, most of 

the paint samples were embedded in Bioplast® resin and cut with the Isomet® to 

make cross sections.  In addition, micro slide dispersions were made for 

polarized light microscopy. 
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The sampling objective was to determine constituents that may explain 

problematic conditions, as well as to plan for treatment options.  Stratigraphic 

finishes information was used to help determine individual paint campaigns, and 

solvent tests were used to determine the appropriate solvents to use in paint 

consolidation treatments.   
 
Historic Graffiti 
Each of the embellishments investigated for this project shows a far higher level 

of artistic and technical skill than the term “graffiti” suggests.  As the chart below 

details, the design intent of each of the artistic embellishments falls into at least 

one of the following three categories: informative (indicative of the content or 

function of the structure or element), religious (perhaps intended to bless and 

protect the space), or (most rare) historic graffiti.  In addition, all of the panels 

may be considered artistic decoration.   Of the panels surveyed, only one portion 

of a single panel, the word “mierda” scrawled over one of the six Spanish ships, 

located in the dungeon of San Cristobal, may be accurately described as historic 

vandalism.   

 

Panel Name and Number Artistic Decoration Informative Religious Historic Vandalism 

01 Crucifixion                                          

05 Saint John                                          

N/A  San Antonio                                           

06 Fleur de Lis                                            

02 Spanish Flags                                          

09 Mozarabe Star                                          

07 Whale                                                

08 Spanish Ship                                          

03 Mortar Cannon ball                                           

15 Mortar Cannon ball                                          

04 Six Spanish Galleons                                            

One of the primary concerns of cultural resource managers and interpreters at 

the site is that of contemporary vandalism.  In some cases, such as the dungeon 
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in San Cristobal, use of the term “graffiti” may actually serve to encourage 

contemporary vandalism.  Since, as the chart above indicates, the term “graffiti” 

is not a satisfying description of the panels selected for treatment in this project, 

we propose that the interpretive terminology be shifted to “historic 

embellishment” or “historic vandalism” to replace the term “graffiti.”  By using 

these two terms in the interpretation of the site, design intent can be incorporated 

into the descriptive term, thereby reinforcing the value of the historic record while 

discouraging contemporary vandalism.    “Historic vandalism” may be defined as 

any writing applied or incised onto an original finish or substrate that was not 

created with any specific design intent other than to deface the surface.  The 

value of historic vandalism derives from its age, and the visible record it provides 

of the occupants and their use of the space.  “Historic embellishment” may be 

understood as any figure deliberately applied, carved, painted, or incised on an 

original finish or substrate.  Historic embellishments were planned, and executed 

with an artistic, and sometimes practical, purpose.  Historic embellishments have 

significant artistic value, and also provide a record of colonial life in the military 

fortifications. 

 

One of the conservation team’s primary recommendations for the maintenance 

and interpretation of the site is to remove the term “graffiti” from the language 

used by the NPS staff when guiding visitors through the site.  The hope is to 

highlight the value of the panels as historic and artistic records of past use 

through the use of the more applicable term “historic embellishment.”  While it 

may be impossible to prevent all contemporary vandalism, we can hope that by 

shifting the terms used to describe the panels, visitors will not associate 

prohibited behavior with historic activity. 
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Military Archives, San Juan National Historic Site.  Photograph number 11678.  

“Inspection and Report, Ship Graffiti Case – Jean Smith Park Ranger and 
Edwin Diaz, Maintenance Worker.”  Date:  July 9, 1991.  Description: 4x6 
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Panel Description 
 
Panel Number:  01      Panel Name:  Crucifixion  Panel Location:  Cistern 2 Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s): Christ on crucifixion, with sun and moon (with faces) below figure's arms.  
Skull and crossbones at base. 
 
# Layers Visible in Design: 

  Single   Multiple       
 
Colors: 
 

 Red;  Munsell:           Brown;  Munsell:  2.5YR 4/1 
 Orange;  Munsell:           Black;  Munsell:  Gley 1 3/N 
 White;  Munsell: Gley 1 8/1    Tan;  Munsell:        
 Yellow;  Munsell:           Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:       cm     Height from ceiling: 3cm 
 
Height of panel:      83cm            Length of Panel:       46cm 
 
General Description: 
Of the three cistern panels, this is the only one that is incised/painted directly on pink plaster with 
no white plaster, "framed" field.  The crucifixion is painted and incised on a smooth lime-based 
plaster, and the pink coloring comes from brick dust and visible brick particles.  The figure is 
Christ at the crucifixion.  There is a sun below Chris's left arm, and a face is painted on the sun.  
There is a moon painted below Christ's right arm, and the moon is a crescent with a face.  There 
is a skull and crossbones at the foot of the cross.  The letters "INRI" are on a white banner at the 
top of the cross.  The cross is brown in color.  All other features on the panel are on white with 
black line details.  The Christ figure has brown hair. 
 
The black details do not appear to be an oil-rich paint, rather they are powdery to the touch, and 
may be charcoal. 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 
Total Substrate:   12    
Total Design:   13   
Total Condition Score:  25 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0  0 
Public 10   
Total   10 
Environment     
Light 0,5,10 0 
Ventilation (Low to High) 10,5,0  10 
Above Ground 0 0 
Below Ground 10 10 
Inside 0 0 
Outside 10 0 
Protection/Exposure  0,5,10 0 
Total   20 

 
 
      
 
 

 
Total Risk Rating:   46 
 
Comments: 
Leaching deposits are relatively minor on the panel itself; it is possible that leaching crusts on the 
crucifixion were removed at some point in the past.  Crusts are quite heavy in areas that surround 
the panel, to the left, the right, and above.  There are distinctly hollow areas that surround the 
panel (to the left, right, and on the adjacent cistern ceiling area) but the crucifixion panel appears 
to be on a solid substrate. 
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  0 0 Pitting (x2) 3 (6)   
Microflora  0 0 Flaking (x2)   1 (2) 
Soot 0 0 Blistering (x2)   1 (2) 
Guano 0 0 Chalking   3 
Soiling 0  1 Granular Disaggregation (x2) 0   
Leaching Deposits 0 2 Cracking 1   
Mechanical Abrasion 0 1 Crazing   0 
Over-paint 0 0 Detachment (x2) 2 (4)   
Salt Efflorescence 0 2 Partial Loss 1 0 
      Vandalism 0 0 
      

Significance  Condition Access Environment 
 1  25  0  20 



Specific conditions include: detachment at the ceiling level.  Soiling is visible on the skull’s face, 
as well as on the center of the crucifix, near the Christ figure’s legs.  
 
Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
      
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Consolidation of chalking paint surfaces with B72 at 5% dissolved in acetone, and painted on 
Japanese tissue paper, or perhaps gently sprayed directly on the panel surface.  Try 
consolidating with B72 on what appear to be charcoal lines.  Clean soiling with de-ionized water 
and a gentle surfactant, particularly in the white soiled areas.  Additional soil removal may be 
accomplished by gently wiping with a rubber sponge. 
 
Test the small, hard particles found throughout the white fields to determine whether they are 
soluble salts, insoluble salts, or some part of the paint system.  This will determine possible 
treatment of the white surfaces. 
 
A general treatment note for all three cistern panels:  the condition of the center plaza of Fort San 
Cristobal must be addressed.  Water appears to be infiltrating from above. 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number:  09      Panel Name: Mozarabe Star  Panel Location: Turret Staircase   
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s): Geometric Star pattern 
 
# Layers Visible in Design: 

  Single  Multiple: Design is executed in relief, alternating fine and course layers 
 
Colors: 
 

 Red;  Munsell:         Brown;  Munsell:  10YR 7/3, 10YR 6/4, 10YR 6/2 
 Orange;  Munsell:           Black;  Munsell:  Gley 1 5/N 
 White;  Munsell: 10YR 8/1    Tan;  Munsell:        
 Yellow;  Munsell:           Other;  Munsell:       

 
Munsell Color Names: 
Very pale brown, light yellowish brown, white, light brownish grey, grey. 
Dimensions: 
Height from floor:  106cm     Height from ceiling: part of ceiling cm 
 
Height of panel:      140 (diameter)cm         Length of Panel:       140cm 
 
General Description: 
The design was executed in the circular ceiling of the turret staircase leading to the garrison 
quarters roof of Fort San Cristobal.  The design was incised in a lime-based plaster which is light 
brown in color.  The geometric design was produced through a pattern of incised and relief areas.  
Areas in relief are fine in texture, and areas that are incised are course in texture.    Lines, which 
appear to be graphite or pencil, outline the design edges.   It is possible that the design was 
outlined in black paint rather than pencil. 
 
The turret staircase is moderately protected.  It is inside, but the doors to the garrison roof are 
propped open during hours that the fort is open to visitors.  The design outline is most easily 
viewed in raking light, or when wet. 
 
There is a long cement repair patch in the center of the star design. 
 
There is a thin, semi-transparent wash of white paint over the entire design panel.  When misted 
with water from a spray bottle, the white wash became transparent and the mozarabe star design 
was much easier to view in its entirety.  That the wash became transparent when wet suggests 
that the over-paint is lime based. 
 
 
 
 
 
 



Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  1 0 Pitting (x2) 1 (2)   
Microflora 0 0 Flaking (x2)   0 
Soot 0 0 Blistering (x2)   0 
Guano 0 0 Chalking   0 
Soiling 0 0 Granular Disaggregation (x2) 0   
Leaching Deposits 0 0 Cracking 0   
Mechanical Abrasion 1 1 Crazing   0 
Over-paint 3 3 Detachment (x2) 0   
Salt Efflorescence 2 2 Partial Loss 1 1 
      Vandalism 3 3 

Total Substrate:   13    
Total Design:   10   
Total Condition Score:  23 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0   
Public 10  10 
Total   10 
Environment     
Light 0,5,10 10 
Ventilation (Low to High) 10,5,0 0 
Above Ground 0 0 
Below Ground 10   
Inside 0 0 
Outside 10 0 
Protection/Exposure  0,5,10 5 
Total    15 

 
 

Significance  Condition Access Environment 
 1  23  10 15 

      
 
 

 
Total Risk Rating:   49 
 
Comments: 
Substrate and design layers are linked/joined in this panel.  In terms of partial loss, if the design 
has a painted black outline, much of the design has been lost and the condition assessment of 
“partial loss” needs to be reconsidered. 
 
The star design has been over-painted with a slightly transparent white paint.  Biological growth is 
not widely visible at this time, though lower down on the wall (below the design panel) biogrowth 
is evident. Some mechanical damage seems to have been caused, perhaps by vandals.  In 
addition to the white over paint, there are small areas of flat white stains that may be salts.   



There appears to be some salt efflorescence around the center cement repair patch on the star, 
as well as on the wall areas that have been covered with cement patches below the star design. 
 
There is some a wooden object that comes through the turret roof and into the eastern portion of 
the star pattern.  The object has not been specifically identified. 
 
Vandalism appears to be a significant problem in this area.  Penciled names are visible on the 
design, over the white over-paint.  The over-paint appears to have been added in order to 
obscure graffiti.  It is likely that the white paint is lime-based, as it becomes translucent when wet. 
 
Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   

 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
There is a large cement repair in the center of the design panel.  There is cement patching on 
adjacent walls, particularly the area surrounding the door to the garrison roof.  The white over-
paint of the entire ceiling design was probably applied to cover graffiti, and is likely a lime wash of 
some sort. 
 
Proposed Treatment Description: 
Remove overpaint: try glacial acetic acid (diluted to 10%)  to dissolve lime-based paint.  Possibly 
poultice areas of salt crusts with AB-57.  Address the condition of the turret roof:  is there water 
infiltration from above? 
 
Since previous maintenance has focused on covering graffiti, the issue of vandalism and visitor 
access should be addressed in any treatment plan for the Mozarabe star. 
 
 
 
 
 



 
Panel Description 
 
Panel Number:  05      Panel Name:  Saint John the Baptist  Panel Location:  Cistern 3      
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s): Figure of Saint John the Baptist, walking in water, with a staff.  There is a 
house in the lower right hand corner of the panel. 
 
# Layers Visible in Design: 

  Single   Multiple       
 
Colors: 
 

 Red;  Munsell: 10r5/8    Brown;  Munsell:  2.5YR4/1 
 Orange;  Munsell:          Black;  Munsell:  Gley1 4/N, Gley 1 3/N 
 White;  Munsell: 5YR7/2, Gley 1 8/1  Tan;  Munsell:        
 Yellow;  Munsell:          Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:  86 (from change in wall level)cm   Height from ceiling: 8cm 
 
Height of panel:      94cm            Length of Panel:       52cm 
 
General Description: 
The rear wall of the cistern, on all sides of the panel, is covered with a pink-colored plaster with 
large (visible) brick particles.  The panel is defined by a painted, incised "frame" on a smooth 
white plaster field.  The design details are outlined with a thin black line.  The frame is diamond 
shaped with a floral design motif in the lower portion of the diamond.  The floral motif is a single 
flower (6 petals and one stamin) shown from three angles.  The two vertical sides of the frame 
have a curved design.  The saint figure appears to be harvesting; the saint is holding a staff that 
resembles a palm tree.  There is a house painted in the lower right hand corner of the panel, 
within the frame.  The figure has been identified as Saint John the Baptist, and it appears that the 
figure is standing in water, which is painted in black. 
 
There is a small amount of red pigment under the house, at the lower right hand portion of the 
panel.  The figure appears to have been carrying a child on its back, although the second figure 
has been lost for the most part. 
 
 
 
 
 
 
 
 
 



 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 
Total Substrate:   25    
Total Design:   12   
Total Condition Score:  37 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0  0 
Public 10   
Total    0 
Environment     
Light 0,5,10  0 
Ventilation (Low to High) 10,5,0  10 
Above Ground 0  0 
Below Ground 10  0 
Inside 0  0 
Outside 10  0 
Protection/Exposure  0,5,10  0 
Total    10 

 
 
      
 
 

 
Total Risk Rating:   48 
 
Comments: 
Upper 1/3 of panel appears to be in the worst condition.  There is likely some mechanical damage 
to the plaster in areas adjacent to the panel, particularly where the scaffolding meets the wall.  
The ceiling adjacent to the panel is detaching with a blind void – it is clearly hollow to the “tap 
test”.  
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  0  0 Pitting (x2) 3 (6)   
Microflora  0  0 Flaking (x2)    0 
Soot  0 0  Blistering (x2)    0 
Guano  0  0 Chalking    3 
Soiling  0  0 Granular Disaggregation (x2)  3 (6)   
Leaching Deposits  3  3 Cracking 0    
Mechanical Abrasion 0   0 Crazing    0 
Over-paint  0  0 Detachment (x2)  2 (4)   
Salt Efflorescence  3  3 Partial Loss  3  3 
      Vandalism  0 0  

Significance  Condition Access Environment 
 1  37  0  10 



Most of the areas of loss on the design layer occur on the upper 1/3 portion of the panel.  25% of 
the upper area of the panel shows “total loss,” and is covered with salt and leaching deposits.  
The lower 1/3 of the panel is actively powdering, and in some areas is moist to the touch. 
 
Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
It looks as though (possibly) some of the leaching deposits on the upper 1/3 of the panel have 
been removed. 
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Grouting the adjacent ceiling needs to be considered.  Possibly remove larger crusts on panel 
with a dry brush and poultice. 
 
A general treatment note for all three cistern panels:  the condition of the center plaza of Fort San 
Cristobal must be addressed.  Water appears to be infiltrating from above. 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number:  n/a      Panel Name:  San Antonio  Panel Location:  Cistern  
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s): Figure (saint) in a frame, identified on panel as San Antonio 
 
# Layers Visible in Design: 

  Single   Multiple       
 
Colors: 
 

 Red;  Munsell:           Brown;  Munsell:        
 Orange;  Munsell: 10R5/8     Black;  Munsell:  Gley 1 4/N 
 White;  Munsell: 5YR 7/2     Tan;  Munsell:        
 Yellow;  Munsell:           Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:  7.2 meters      Height from ceiling: 5 mm  
 
Height of panel:      54cm            Length of Panel:       46cm 
 
General Description: 
This panel was not included in the condition assessment performed by Cesar Pineiro in 2002.  
The plaster surrounding the defined panel is a pink colored plaster.  As in other cistern panels, 
the pink color appears to derive from brick dust and visible brick particles included in the plaster 
mix.  The panel is defined by a painted and incised frame, and the plaster within the frame is very 
smooth. The design is painted on a white field.  The substrate within the panel does not have any 
brick dust or visible brick particles.  The design is executed in black.  There appears to be some 
pencil work in the design. 
 
The panel field is white.  There is a painted frame, which has a pediment on the upper portion, 
topped with a swiss cross shaped ornament.  There are two corner embellishments on the upper 
portion of the frame which are obscurred by leaching deposits on the wall.  The design appears to 
have been outlined by incision (possibly in wet plaster) and then painted on dry plaster. 
 
 
 
 
 
 
 
 
 
 
 



 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 
Total Substrate:   7    
Total Design:   5   
Total Condition Score:  12 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0  0 
Public 10   
Total   0 
Environment     
Light 0,5,10  0 
Ventilation (Low to High) 10,5,0 10 
Above Ground 0   
Below Ground 10 10 
Inside 0   
Outside 10   
Protection/Exposure  0,5,10   
Total   20 

 
 
      
 
 

 
Total Risk Rating:   33 
 
Comments: 
The calcium carbonate crusts obscure the top 1/3 of the frame.  The ceiling adjacent to the panel 
is hollow to the tap test, and may need to be grouted before treatment. 
 
 
 
 
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  0 0 Pitting (x2) 1 (2)   
Microflora 0 0 Flaking (x2)   0 
Soot 0 0 Blistering (x2)   0 
Guano 0 0 Chalking   0 
Soiling 0 0 Granular Disaggregation (x2) 1 (2)   
Leaching Deposits 1 3 Cracking 0   
Mechanical Abrasion 1 1 Crazing   0 
Over-paint 0 0 Detachment (x2) 0   
Salt Efflorescence 0 0 Partial Loss 1 1 
      Vandalism 0 0 

Significance  Condition Access Environment 
 1 12 0 20 



Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
There are no visible previous repairs. 
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Mechanical removal of calcium carbonate crusts, and possibly poultice with AB-57 for futher crust 
removal.  Grouting the ceiling area around the panel should be considered in order to protect the 
design from further damage. 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number:  08   Panel Name: Spanish Ships, Fleur-de-Lis, Whale  Panel Location:  Bastion 
Santa Barbara     El Morro 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s):  1 (2?) Spanish Ship, Whale, Fleur-de-Lis 
 
# Layers Visible in Design: 

  Single   Multiple       
 
Colors: 
 

 Red;  Munsell:           Brown;  Munsell:  5YR5/6 
 Orange;  Munsell:           Black;  Munsell:  2.5Y5/1 
 White;  Munsell: Gley 8/N    Tan;  Munsell:        
 Yellow;  Munsell:           Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:  124 (depth of niche) cm   Height from ceiling:      cm 
 
Height of panel:      139cm           Length of Panel:       135cm 
 
General Description: 
 
The niche is located on South wall of Santa Barbara Bastion, the oldest section of the El Morro 
fortification.  The dimensions of the niche are: 135cm x 124cm x 139cm.   The niche floor is lined 
with brick, arranged in a horizontal arch.  Brick dimensions are 13cm x 30cm x 5cm.  The center 
of the niche floor was likely dirt. Designs are applied on a brown scratch coat (2.5 mm thick) with 
a white lime-based finish coat (5mm thick).  Scratch coat is brown with brick and sandstone 
particles.  There are three distinct designs visible in the niche:  a pair of ships, a whale, and a 
fleur-de-lis. 
 
Design is executed in a gray/black color, which is likely charcoal, and the there are two distinct 
plaster layers. 
 
Ships: 
Ship dimensions: 43cm from niche floor, 74cm tall, 37cm wide. 
It appears that there are two ships moving in opposite directions, located on the East wall of the 
niche.  1 ship has streamers flowing behind it.  It is likely that the ship was originally much larger, 
and is now missing most its bottom half.  There is no visible remaining limewash finish. 
 
Whale: 
Whale dimensions: 91cm from the floor, 14cm high, 36cm wide.  Whale is located 33cm south of 
Spanish ship.  There is a nearly illegible design remnant that extends down from the whale to the 
floor level of niche. 
 



Fleur-de-Lis: 
Fleur-de-Lis dimensions: 63cm from the floor, 38cm high, 19cm at its widest visible point.  The 
fleur-de-lis is located 19cm from the whale. 
 
The upper portion of the design is legible, but overall the fleur-de-lis is the most difficult of the 
three figures to interpret. 
 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 
Total Substrate:   32    
Total Design:   16   
Total Condition Score:  48 
 
Risk Level: 
Risk Factor   Score 
Access     
Non Public 0   
Public 10  10 
Total    10 
Environment     
Light 0,5,10  5 
Ventilation (Low to High) 10,5,0  10 
Above Ground 0  0 
Below Ground 10  10 
Inside 0  0 
Outside 10  0 
Protection/Exposure  0,5,10  0 
Total    25 

 
 
      
 
 

 
Total Risk Rating:   54 
 
 
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  2  2 Pitting (x2)  3 (6)   
Microflora  0  0 Flaking (x2)    0 
Soot  0  0 Blistering (x2)    0 
Guano  0  0 Chalking    0 
Soiling  0  0  Granular Disaggregation (x2)  2 (4)   
Leaching Deposits  3  3 Cracking  2   
Mechanical Abrasion  3  3 Crazing    0 
Over-paint  0  0 Detachment (x2)  2 (4)   
Salt Efflorescence  3  3 Partial Loss  3   3 
      Vandalism  2  2 

Significance  Condition Access Environment 
 1  48 10 25 



Comments: 
Large crack runs between the 2 ships and the whale.  Biogrowth appears in areas exposed to the 
artificial display lighting in the niche. 
 
Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
      
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Replace the light in the Santa Barbara niche, improve interpretation of the space, remove 
biogrowth and possible prevent future biogrowth with D/2 biocide. 
 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number: 02      Panel Name: Spanish Military Flags  Panel Location: Magazine  
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s): Crossed flag insignia 
 
# Layers Visible in Design: 

  Single   Multiple 2 
 
Colors: 
 

 Red;  Munsell: 10YR3/6, 10YR 5/6, 10YR 8/2  Brown;  Munsell:  10R 3/2, 10YR 8/2 
 Orange;  Munsell: 2.5YR 5/6     Black;  Munsell:        
 White;  Munsell:            Tan;  Munsell:        2.5YR6/8 
 Yellow;  Munsell: 10YR 8/4, 10YR 8/3    Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:  125cm     Height from ceiling: 36cm 
 
Height of panel:      78cm           Length of Panel:       110cm 
 
General Description: 
The flag design is executed on at least two different layers of plaster, with a red dado that 
extends up the stairwell and into the panel arch.  After the original design campaign, the bottom 
portion of the room was replastered in cement.  In addition, there are several areas of cement 
patches that cover the design layer.   
 
The design layer was painted on the cement and the lime-based plaster that now exist on the 
wall.  In the area of the original lime plaster, there is a white limewash over the design layer.  The 
present design layer includes white plaster, which is not the same as the limewash found 
underneath.  On the cement layer, there is a visible white/cream colored background on the 
present design layer.   
 
There is no definitive evidence that an earlier flag design existed lime plaster layer, except the 
presence in some areas of a discernable white limewash.  Therefore, it is likely that the flag panel 
dates to the period of the cement plaster, which is no earlier than the earliest recorded use of 
Portland Cement on the island. 
 
On the south (adjacent) wall, there is evidence of an additional design on the cement layer of the 
adjacent wall. 
 
The staircase has two dadoes, and a white field.  Both layers exist on the cement plaster.  The 
later red dado extends 92 cm from the floor.  There is also a blue/green colored dado, which 
extends 70 cm from the floor.  There may be a second red dado, which was applied earlier, on 
the limebased plaster.  This early dado extends 108 cm from the floor. 



Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 
Total Substrate:   15    
Total Design:   19   
Total Condition Score:  34 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0  0 
Public 10   
Total    0 
Environment     
Light 0,5,10  5 
Ventilation (Low to High) 10,5,0  0 
Above Ground 0  0 
Below Ground 10  0 
Inside 0  0 
Outside 10  0 
Protection/Exposure  0,5,10  0 
Total    5 

 
 
      
 
 

 
Total Risk Rating:   39 
 
Comments: 
There are at least two coats of the lime plaster.  The top layer is friable to the touch. 
 
There is a clear varnish that covers portions of the panel.  In many areas, the varnish is failing.  
The presence or absence of the varnish has a distinct impact on the visible color, particularly on 
lighter colors.  The varnish coating lifts off fairly easily, and was removed in test areas with a 
stencil brush during the condition assessment. 
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  0 0 Pitting (x2) 2 (4)   
Microflora 0 0 Flaking (x2)   3 (6) 
Soot  1 0 Blistering (x2)   2 (4) 
Guano 0 0 Chalking   2 
Soiling 0 0 Granular Disaggregation (x2) 3   
Leaching Deposits 0 0 Cracking 0   
Mechanical Abrasion  1  1 Crazing    1 
Over-paint  0 0 Detachment (x2) 2   
Salt Efflorescence  3  3 Partial Loss  1  2 
      Vandalism 0 0 

Significance  Condition Access Environment 
 1 34 0 5 



The substrate is only disaggregating where there is no varnish present.  Granular disaggregation 
is visible only on areas of lime plaster.  Most of the cement fills are detaching.  Ventilation may 
cause cycling that leads to salt damage, when condensation on the walls brings salts.  Moisture 
inherent in the walls may be trapped behind the impermeable cement patches.   
 
Salts present appear (taste) to be chlorides. 
 
Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
There is strong evidence of a second repainting campaign at the time of the cement repairs.  At 
the same time  
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Remove flaking varnish with stencil brushes, and naphtha when necessary.  (Field tests indicate 
that Naphtha does not dissolve the design paint)  Reattach flaking paint layers with B72 dissolved 
in acetone, at 5% dilution.  Grout areas of voids and detaching plaster.  Poultice areas of salt 
efflorescence.    
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number 04      Panel Name Spanish Galleon Ships  Panel Location West Wall, Dungeon 
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other       
 
Discernable Image(s): 6 figures of ships (Galleons and caravels) + written words "mierda" 
 
# Layers Visible in Design: 

  Single   Multiple       
 
Colors: 
 

 Red;  Munsell: 10R 4/6, 10r 5/6, 10R 5/3  Brown;  Munsell:  2.5YR  5/3 
 Orange;  Munsell: 2.5 YR 3/6    Black;  Munsell:  10YR 3/1 
 White;  Munsell:           Tan;  Munsell:        
 Yellow;  Munsell:           Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:  147cm     Height from ceiling: 100cm 
 
Height of panel:      124cm          Length of Panel:       360cm 
 
General Description: 
Note: determining the Munsell colors for the panel was difficult due to the limited available light in 
th e dungeon room. 
 
The dungeon room appears to have been carved out of living rock, and there is water infiltrating 
from above.  The water coming down the walls is lateral moving ground water. 
 
There are six Spanish galleon ships drawn on a plaster finish on the west wall of the dungeon of 
Fort San Cristobal.  According to NPS interpretation, the historic drawings were executed by 
military prisoners held in the dungeon.  5 of the 6 ships are behind Plexiglas, which is hung in a 
wood frame that stands on the earthen floor.  The Plexiglas frame is divided into two sections. 
The Plexiglas is 6-7 centimeters from the wall surface, with little ventilation through the panel.  
The wood frame has small holes – approximately 1.5 centimeters diameter – along the bottom 
half of the support, and no ventilation holes on the upper portion of the frame.  The wood is in 
good condition. There are two spot lights that hang from the ceiling and highlight the ships as part 
of an interpretive exhibit.  The two spot lights are the primary source of light in the dungeon; there 
are two floor level lights near the entrance of the room, and one small slit opening in the rear of 
the room.  One of the six drawn ships is not covered by Plexiglas; the ship that is not encased in 
Plexiglas is protected by a wooden bar that prohibits visitor access to the rear of the dungeon, 
and is difficult to see from the main visitor path.  The wooden banister is made of pine, and is in 
poor condition.  In addition to the drawn ships, there is an inscription that reads “Mierda” that is 
incised in the plaster finish. 
 



The Plexiglas case and wooden frame were replaced in 1991, and it appears that the original 
wooden frame was shorter and slightly wider than the existing mahogany frame.  Rusty nails and 
nail holes are visible on the inside of the Plexiglas, as well as a straight line of deteriorating 
stucco outside of the Plexiglas, which indicate the dimensions of the original wood frame system. 
 
 
To the left of the Plexiglas case, there is evidence of a seventh ship drawn on the wall; this ship 
has not been documented in previous reports, nor was it included on the priority treatment list 
provided by the NPS.  Traces of the ship are barely discernable, and the pigment that remains is 
covered with a film of white salt. 
 
Dimensions of each ship (South to North, as the appear on the wall left to right): 
Ship #1: 29cm x 30cm 
Ship #2: 38cm x 37cm 
Ship #3: 37cm x 36cm 
Ship #4: 38cm x 43cm 
Ship #5: 32cm x 38cm 
Ship #6: 21cm x 30cm (Ship # 6 is located outside of the Plexiglas) 
 
Design is drawn on what appears to be an unfinishes lime plaster, which is applied on the 
sandstone masonry of the dungeon walls.  Under UV light, the black and orange pigments appear 
nearly identical.  The patterns of color under UV light may be different in the area behind the 
Plexiglas than in the rest of the room.  If this is the case, it may indicate that salts are behaving 
differently under the Plexiglas protection than in the rest of the dungeon room.   
 
The area beneath the Plexiglas is the only area in the room in which a white plaster wash is 
visible.  Most areas of the room have been overpainted by the NPS with a brown paint to cover 
contemporary graffiti/vandalism.  The ships are outlined in grey charcoal, and filled with 
red/brown pigment that appears to be chalk.  It appears as though the details of the ships were 
filled in with black pigment, after the brown fill had been applied. 
 
 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 
 

 
 
Total Substrate:   17 
 Total Design:   19   
Total Condition Score:  36 
 
 
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  2 0 Pitting (x2) 0   
Microflora 1 2 Flaking (x2)   0 
Soot 0 0 Blistering (x2)   0 
Guano 0 0 Chalking   0 
Soiling 3 3 Granular Disaggregation (x2) 2 (4)   
Leaching Deposits 3 3 Cracking 1   
Mechanical Abrasion 0 1 Crazing   0 
Over-paint 0 2 Detachment (x2) 0   
Salt Efflorescence 1 2 Partial Loss 2 3 
      Vandalism 0 3 



Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0   
Public 10  10 
Total    10 
Environment     
Light 0,5,10  10 
Ventilation (Low to High) 10,5,0  10 
Above Ground 0 0 
Below Ground 10 10 
Inside 0 0 
Outside 10 0 
Protection/Exposure  0,5,10 0 
Total   30 

 
 
      
 
 

 
Total Risk Rating:   76 
 
Comments: 
The area of most active deterioration is on the exposed masonry substrate.  There is a large 
crack in the upper left portion of the left panel.  The crack goes through the plaster layer to the 
rock substrate.  Under UV light, there is a yellow colored ring (up to 8cm wide) that surrounds 
each of the large areas of exposed rock substrate.  Granular disaggregation of the substrate only 
occurs in localized areas of loss.  The design layer that survives is in fairly good condition, 
although the substrate is deteriorating.  The visible microflora appears green in one area (directly 
under the display lights) and as black crystals in other areas of exposed substrate.  Some areas 
of the wall are damp to the touch, and the moisture appears to be coming from above, or moving 
laterally through the rock substrate. 
 
Pigments on the design layer may have carbonated on the surface through time as water has 
collected on the surface due to condensation or moisture from ground water moving through the 
wall.  (note: carbonated pigments are nearly insoluble in water, and the pigments on the ship 
panel are stable under the action of swabbing with a moistened cotton Qtip.)  There is no 
evidence of chalking pigment. 
 
There is a white veil that covers each of the ships to various degrees.  The veil does not appear 
to be calcium carbonate, as a portion of it was removed through "spit cleaning" with a saliva-
moistened cotton swab.  
 
 
 
 
 
 
 
 
 

Significance  Condition Access Environment 
   36  10 30 



Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
Plexiglas/wooden case were installed, limited cement patching on walls; brown/orange over-paint 
applied to the walls to cover vandalism and contemporary graffiti. 
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Given the evidence of visitor behavior, and the amount of contemporary graffiti that covers 
portions of the dungeon wall, it is recommended that some sort of protective panel remain in 
place over the desgin area of the Spanish ships.  A new case could be installed that allows for 
greater ventilation.  In addtion, the display lights should be replaced with non-heat generating 
bulbs. 
 
Areas around ships: 
Minimum intervention around the area of the ships is recommended.  Dry brushing to remove 
dust, maybe warm water to clean.  Insoluble white crusts that are determined to be salts may be 
poulticed with AB57.  The brown over-paint applied by the NPS to cover graffiti may be removed, 
but this may cause damage to the design layer.  Removal of the overpaint could be accomplished 
mechanically with a small scalpel, and with the use of a solvent that would not dissolve the design 
layer.  The rock substrate may be cleaned and brushed, and possibly stabilized and consolidated 
with B72 dissolved in acetone, in areas where disaggregation threatens the design layer.  In 
areas particularly susceptible to biogrowth, a biocide such as D/2 may be applied. 
 
Treatment tests conducted in-situ: 
Dry brushing, cleaning with water and cosmetic sponge, and rolling a saliva-moistened Qtip.  
(Water and sponge had no effect.) 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number: 15      Panel Name:  Cannon Ball  Panel Location: Over Entrance to Tunnel 1 
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other (Carved) 
 
Discernable Image(s): Canon ball with two handles and flames 
 
# Layers Visible in Design: 

  Single   Multiple Carved design in relief, painted layers of color 
 
Colors: 
 

 Red;  Munsell:  10R4/8     Brown;  Munsell:        
 Orange;  Munsell:  7.5YR5/8    Black;  Munsell: Gley1 2.5/N 
 White;  Munsell:  Gley1 8/N    Tan;  Munsell: 10YR7/4  
 Yellow;  Munsell:          Other;  Munsell:       

 
Munsell Color Names: 
Substrate color = 10YR7/4 
 
Dimensions: 
Height from floor:  244cm     Height from ceiling: 68cm 
 
Height of panel:      88cm           Length of Panel:       44cm 
Depth of relief: 10cm 
General Description: 
The panel is a canon ball placed on a rounded keystone over the arched entrance to Tunnel #1.  
The canon ball is a carved stone, embedded on a mortar background, strategically placed above 
the arch keystone.  The relief panel consists of a canon ball with two rounded handles, and 
flames on the top.  The color of the sandstone canon ball and the mortar background is so similar 
that it may indicate that no further finish was initially applied.  However, the background appears 
white, with a brown color painted over the white paint layer.  The black canon ball was likely 
painted first, and the white (later, brown) background filled in after the canon ball was painted.  
Paint chronology appears to be, for the keystone: black canon ball, white background, brown 
over-paint in background areas.   
 
During the field condition survey, four samples were removed from the panel.  (See sample 
location list). 
 
 
 
 
 
 
 
 
 
 



 
 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 
 

Total Substrate:   13    
Total Design:   12   
Total Condition Score:  25 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0   
Public 10  10 
Total    10 
Environment     
Light 0,5,10  5 
Ventilation (Low to High) 10,5,0  0 
Above Ground 0  0 
Below Ground 10  0 
Inside 0  0 
Outside 10  10 
Protection/Exposure  0,5,10  5 
Total    20 

 
 
      
 
 

 
Total Risk Rating:   56 
 
Comments: 
Soiling, in the form of dust and cobwebs, covers the carved figure, as well as most of the arch 
niche.  The edges of the design panel appear to be the most deteriorated portion of the panel.  
The red paint of the flame area is chalking, and the black paint on the lower left portion of the 
cannon ball appears to be chalking. 
 

Condition Substrate Design  Condition Substrate Design  
Biological Growth 2 1 Pitting (x2) 2 (4)   
Microflora 0 1 Flaking (x2)   0 
Soot 0 0 Blistering (x2)   0 
Guano 0 0 Chalking   3 
Soiling 3 3 Granular Disaggregation (x2) 1   
Leaching Deposits 0 0 Cracking 0   
Mechanical Abrasion 0 0 Crazing   0 
Over-paint 0 1 Detachment (x2) 1 (2)   
Salt Efflorescence 0 0 Partial Loss 1 3 
      Vandalism 0 0 

Significance  Condition Access Environment 
 1  25  10  20 



Painted areas of the cannon ball have deteriorated: earlier photographs from the Historic 
Structure Report indicate that the paint has deteriorated significantly in the last twenty years.  The 
canon ball over Tunnel 1 does not appear to have been overpainted to the same extent as the 
canon ball situated over Tunnel 2. 
 
Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
Limited cement patching in areas around the arch.  There do not appear to be cement repair 
patches on the panel itself. 
 
 
 
 
 
 
 
 
Proposed Treatment Description: 
Dry brushing with a very soft brush to remove cobwebs.  Remove biogrowth with an architectural 
biocide, using swabs and a stencil brush over Japanese tissue paper.  Consolidate chalking paint 
with a 2.5% to 5% dilution of B72 (dissolved in acetone)  in order to stabilize areas of red and 
black paint. 
 
During the March, 2004 site visit, the area was dry brushed and the painted areas were 
consolidated with a 5% dilution of B72 (dissolved in acetone) over Japanese tissue paper. 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



 
Panel Description 
 
Panel Number:  03      Panel Name:  Cannon Ball   Panel Location Over Entrance to Tunnel 2 
Fort San Cristobal 
 
Substrate: 

  Sandstone    Base Coat (Lime-Based)    Base Coat (Cement)   Finish Coat (Lime-based plaster) 
 
Design Type: 

  Painted  Drawn    Incised   Other (Carved) 
 
Discernable Image(s): Canon ball with flames, two handles 
 
# Layers Visible in Design: 

  Single   Multiple       
 
Colors: 
 

 Red;  Munsell:        Brown;  Munsell:  2.5YR 4/3, 10R 4/2, 10R 3/3, 10R 3/2 
 Orange;  Munsell: 2.5 YR 5/6    Black;  Munsell:  Gley 1 3/N 
 White;  Munsell: No # available    Tan;  Munsell:        
 Yellow;  Munsell:           Other;  Munsell:       

 
Munsell Color Names: 
      
Dimensions: 
Height from floor:  266cm     Height from ceiling: 56cm 
 
Height of panel:      93cm           Length of Panel:       37cm 
 
General Description: 
The panel design is very similar to the canon ball located over Tunnel 1.The panel is a canon ball 
placed on a rectangular keystone over the arched entrance to Tunnel 2.  The canon ball is a 
carved stone, embedded on a mortar background, strategically placed above the arch keystone.  
The relief panel consists of a canon ball with two rounded handles, and flames on the top.  The 
color of the sandstone canon ball and the mortar background are so similar that it may indicate 
that no further finish was initially applied.  However, the background appears white, with a brown 
color painted over the white paint layer.  The black canon ball was likely painted first, and the 
white (later, brown) background filled in after the canon ball was painted.  Paint chronology 
appears to be, for the keystone: black canon ball, white background, brown over-paint in 
background areas.  Areas of red are on the flame portion of the design.   
 
During the field condition survey, four samples were removed from the panel.  (See sample 
location list). The carved arch entrance way provides partial protection for the panel; the canon 
ball is located approximately 3 meters from the entrance opening. 
 
 
 
 
 
 
 
 
 



 
 
 
Panel Condition 
Severe = 3, Moderate = 2, Low =1, None = 0 

 
Total Substrate:   15    
Total Design:   9   
Total Condition Score:  24 
Risk Level: 
 
Risk Factor   Score 
Access     
Non Public 0   
Public 10  10 
Total    10 
Environment     
Light 0,5,10 5 
Ventilation (Low to High) 10,5,0 0 
Above Ground 0 0 
Below Ground 10 0 
Inside 0 0 
Outside 10 10 
Protection/Exposure  0,5,10 5 
Total   20 

 
 
      
 
 

 
Total Risk Rating:   55 
 
Comments: 
The sandstone is actively disaggregating, and is extremely fragile to the touch.  Small amount of 
paint existing on bottom right portion of canon ball.  Handles are deteriorting from top and sides.  
Large portions of substrate are gone, and the north side of visible substrate is missing.  Note:  
there is brown paint on the ceiling of the covered arch.  This may be the same paint material as 
what may be the oil-rich over-paint on the canon ball.  There is no visible biogrowth developing on 
this panel. 

Condition Substrate Design  Condition Substrate Design  
Biological Growth  0 0 Pitting (x2) 2 (4)   
Microflora 1 0 Flaking (x2)   1 (2) 
Soot 1 1 Blistering (x2)   1 (2) 
Guano 0 0 Chalking   0 
Soiling 0 0 Granular Disaggregation (x2) 3 (6)   
Leaching Deposits 0 0 Cracking 0   
Mechanical Abrasion 0 0 Crazing   1 
Over-paint 1 0 Detachment (x2) 0   
Salt Efflorescence     Partial Loss 2 3 
      Vandalism 0 0 

Significance  Condition Access Environment 
 1 24 10 20 



Treatment Recommendations 
 
Preventive and Remedial Conservation Treatment Recommendations: 
 
 
 
 
 
 
 
 
 
 
 
 
 
Previous Treatments/Repairs: 
Cement repairs throughout the arched entry way. One cement repair is incorporated into the 
keystone design.  There appears to have been brown over-paint used on the canon ball at some 
point in the recent past. 
 
 
Proposed Treatment Description: 
This canon ball is a candidate for treatment with ethyl silicate, and pre-consolidation with B 72.  
Chalking paint should be consolidated with B72 dissolved in acetone, diluted to 5%.  Cleaning of 
the arch area surrounding the panel could be accomplished with a solvent, such as naphtha, a 
stencil brush, and cotton swabs.  The cement repair just beneath the canon ball may be removed; 
care must be taken since the repair is incorporated into the keystone panel. 
 
 
 
 
 

Treatment (Check) Treatment (Check)
Dry Brushing   Animal/insect Control   
Cleaning   Substrate Stabilization   
Reattachment   Monitor   
Poultice   Restrict Access   
Edging   Photograph   
Reintegration   Other   



Sample Number Location Sample Substrate Date Initials

1 02 Spanish Flags

Left flag.  Sample contains red paint 
with white substrate, red paint from 
dado (red/brown/green), and white 
paint with white substrate. Cementitious substrate 14-Nov-03 RF

2 15 Mortar Cannon Ball
Black paint from “handle”, red paint 
from flame, and white paint flake. Mortar 15-Nov-03 RF

3 03 Mortar Cannon Ball White paint flake Mortar 15-Nov-03 RF
4 01 Crucifixion Salt crusts from cistern ceiling Plaster ceiling 15-Nov-03 RF

5 04 6 Spanish Galleon Ships
Salt crusts from area around 
Plexiglas case. Plaster wall 17-Nov-03 RF

6 15 Mortar Cannon Ball Black/White/Brown Sandstone 8-Mar-04 FGM
7 15 Mortar Cannon Ball Background Mortar Mortar 8-Mar-04 FGM
8 15 Mortar Cannon Ball Interface Mortar/sandstone 8-Mar-04 FGM
9 15 Mortar Cannon Ball Junction btw. Red paint and mortar Mortar/sandstone 8-Mar-04 FGM

10 15 Mortar Cannon Ball
Scotch taped particles -- red and 
black Sandstone 8-Mar-04 FGM

11 02  Saint in Cistern
Black/White with salts/carbonate on 
it Plaster 8-Mar-04 RF

12 02  Saint in Cistern Pieces from the ground - red plaster Plaster 8-Mar-04 RF

13 02  Saint in Cistern
Pink plaster under design with white 
humid veil Plaster 8-Mar-04 RF

14 01 Crucifixion Pink substrate with loose crust Plaster 8-Mar-04 RF

15 01 Crucifixion
Pigment swabs of black and white: 
white has crystalline particles Plaster 8-Mar-04 RF

16 01 Crucifixion (Cistern)
Insoluble salts and fallen mortar 
samples Plaster 8-Mar-04 RF

17 (6,7,8) Santa Barbara Niche Paint with substrate Plaster 8-Mar-04 RF
18 (6,7,8) Santa Barbara Niche Scotchtape swabs with black blue and yellow pigments 8-Mar-04 RF
19 San Antonio Cistern Black and beige + substrate Plaster 8-Mar-04 RF

20 02 Flag Panel AB 57 Poultice, after 24 hours dwell
Poultice was applied to a 
cementitious substrate 9-Mar-04 RF

21 02 Flag Panel AB 57 Poultice, not used (no salts) None 9-Mar-04 RF

22 04 Ships: Hard crust/leaching o
Where the lights pointed on case: 
"hot spots" Plaster of design layer 9-Mar-04 RF

23 04 Ships: Plaster near stone
Areas that show up yellow under UV 
lights. Plaster of design layer 9-Mar-04 RF

24 04 Ships: Plaster near stone
Areas that show up purple under UV 
light. Plaster of design layer 9-Mar-04 RF

25 Saint John Panel AB 57 Poultice, after 24 hours dwell Plaster 10-Mar-04 SM
26 04 Galleon Ships Brown pigment Plaster 10-Mar-04 RF

27 04 Galleon Ships
Brown cement wash from dungeon 
east wall Plaster 10-Mar-04 RF

28 04 Galleon Ships
Biogrowth: black crystalline 
biogrowth Plaster 10-Mar-04 SM

29 04 Galleon Ships Biogrowth: green Plaster 10-Mar-04 RF

Historic Graffiti Conservation Project: Samples Taken for Laboratory Analysis

Add a photo for each that indicates sample location
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Samples 2A, 2B, 2C: Interface between
red and black pigment

Samples 2D and 2E:
Black/Brown pigment
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Sample 3: white paint flake
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Sample 4: crusts from cistern ceiling
adjacent to crucifixion
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Sample locations:
Panel 04: Spanish Galleon Ships
Dungeon, Fort San Cristobal
Sample 5 taken November 17, 2003

Sam
ple 5: w

hite crusts from
 area below

P
lexiglas case
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Sample locations:
Panel 15: Mortar Cannon Ball, Tunnel 1
Samples 6,7,8,9,10 taken March 8, 2004
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ple 6: black, w
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n
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ents
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ple 7: background
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ple 8: interface betw

een
sandstone and m
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Sam
ple 9: interface betw

een red
pigm

ent and m
ortar

S
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ple 10: red pigm
ent collected on

scotch tape

S
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ple 10: black pigm
ent

collected on scotch tape
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Sample locations:
Panel 05: Saint John the Baptist
Cistern 3, Fort San Cristobal
Samples 11, 12, 13 taken March 8, 2004

S
am

ple 11: black pigm
ent on w

hite
plaster, covered w

ith w
hite crust

S
am

ple 12: red (pink) plaster pieces
from

 the cistern floor

S
am

ple 13: pink plaster under design
layer, obscurred by w

hite “veil”
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Sample locations:
Panel 01: Crucifixion
Cistern 2, Fort San Cristobal
Samples 14, 15, and 16 taken March 8, 2004

Sam
ple 14: pink plaster substrate w

ith
loose crust
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ple 15: pigm
ent sw

abs of black and
w

hite; w
hite has crystalline particles

Sam
ple 16: insoluble salts and fallen
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Sample locations:
Panels 6,7,8: Santa Barbara Niche
Bastian Santa Barbara, El Morro
Samples 17 and 18 taken March 8, 2004
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ple 17: paint
w

ith substrate

S
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ple 18: scotch tape
sw

abs w
ith black, blue,

yellow
 pigm

ents
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Sample locations:
San Antonio Panel: Cistern 1
Fort San Cristobal
Sample 19 taken March 8, 2004
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am

ple 19: black and beige pigm
ent w

ith
substrate
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Sample locations:
Panel 02: Military Flags
Fort San Cristobal
Samples 20 and 21 taken March 9, 2004
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ples 20 and 21: sam
ple 20 is

AB57 poultice, after 24 hours dw
ell;

sam
ple 21 is a sam

ple of the A
B

 57
that w

as not applied to the w
all (for
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parison of pH

)
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Sample locations:
Panel 04: Spanish Galleon Ships
Dungeon, Fort San Cristobal
Samples 22, 23, and 24 taken March 9, 2004

Sam
ple 22: “hot spot” w

here exhibit
light shines on Plexiglas case

S
am

ple 23: area that appears
yellow

 under U
V light

S
am

ple 24: area that appears purple
under U

V light
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Sample locations:
Panel 05: Saint John the Baptist
Cistern #3, Fort San Cristobal
Sample 25 taken on March 10, 2004
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B

57 poultice after 24 hours of dw
ell tim
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Sample locations:
Panel 04: Spanish Galleon Ships
Dungeon, Fort San Cristobal
Samples 26, 27, 28 & 29  taken on March 10, 2004
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1.0 PROJECT STATUS 
 
Three visits were performed since November 2003. The duration of each visit was approximately 
one week.  During these visits sampling, condition surveys, treatment testing and archival 
research were done.  
 
According to Cooperative Agreement H1250020003, between the NPS and the University of 
Pennsylvania, the Historic Graffiti Conservation Project is focused on developing a pilot 
documentation and treatment program for the hand drawn figures, painted and incised designs 
located in the fortifications of the San Juan National Historic Site.  Of the 66 “panels” of images 
and designs (“graffiti”) identified and recorded by Pineiro (2002), site-staff pre-selected 10 panels 
as high priority candidates for this project.  The scope of work addresses six components: 
 
1.1 Project Status Overview 
 
• A Field Condition Survey Form and a relational database (in Microsoft Access®) in which 

to store the condition survey and assessment was developed. This form was developed 
for the 10 chosen panels but was not tested on the other graffiti on site. It remains to be 
confirmed whether the form is suitable for use on the historic embellishments throughout 
the San Juan National Historic Site. A condition survey report with ten evaluation forms 
has been completed. 

  
• The graphic assessment of condition surveys on digital photographs in AutoCAD® is in 

progress.  
 
• Additional archival and historical research such as iconographic meaning still needs to be 

completed to better understand analytical results for treatment. 
 
• Recommendations for maintenance and interpretation are in process.  
 
• Treatment of the Flags and Cannon Balls is completed. Some treatment tests were 

performed on the Mozarabe Star, Ships in the Dungeon and the votive murals in the 
cisterns. No treatment tests have been executed on the Niche in El Morro.  

 
Treatment proposal and recommended schedule will be addressed in this report. (See 
also Sec. 3.0) 
 

• Recommendation on how to us the term “Graffiti” by the interpreters has been discussed 
during a presentation on site. The final report will address this issue more fully. 

 
2.0 WORK TIME ASSESSMENT 
 
The following is a description of the conditions assessment of the 10 panels and the amount of 
time and people necessary to complete the project by December 2004. Some of the 
recommendations are beyond the scope of the project and a phase 2 should be considered by 
NPS. 
 
The 10 panels are combined in five sections: 
 

2.1. Cisterns with the three votive murals (optional) 
2.2. Ships in the Dungeon – historic graffiti 
2.3. Mozarabe Star 
2.4. Niche in El Morro with a Ship, Whale and Fleur-de-Lis 
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2.5. Military signage - Flags and the Cannon balls or bombs 
 

2.1 The Votive Murals - The Cisterns and the Plaza de Armas 
 
The five vaulted cisterns and the Plaza de Armas were constructed in 1775. During the final 
rendering of the interiors three votive monochromatic paintings were excecuted high on their rear 
walls almost 24 feet up on the drying plaster. The paintings depict the Crucifixion, San Antonio 
and San Juan Bautista, the latter the patron saint of San Juan. 
 
When the Historic Graffiti Project was implemented in 2003 the Crucifixion and San Juan were 
placed on the list of 10 panels to be investigated and treated. During the process of draining 
Cistern three, the painting of San Antonio was rediscovered. A scaffold was erected and a brief 
investigation was performed.  
 
Since these three paintings are very similar and face the same conditions and environment, it is 
highly recommended that all three votive murals be treated during this project.  San Antonio 
would therefore need to be added expanding the current scope of work. Draining the cistern and 
building a scaffold requires much time and expenses which justifies the examination and 
treatment of the painting in this campaign. 
 
2.1.1 Crucifixion  (01-Pineiro’s number)  
Location: Cistern 2 at Fort San Cristobal 

Leaching insoluble
deposit

Blind voids

Charcoal smears

Figure over painted

 
 
 
 
 
 
 
Size:  86cm X 46cm 
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Description 
This image was incised into the drying lime plaster and then painted. The excecution seems to be 
secco or on almost dry stucco.  The substrate is a pink colored thin plaster due to the addition of 
crushed brick making it a hydraulic lime plaster. A light- brown limewash was applied over the 
substrate which is now flaking. The lime plaster is also pitting. A large area of leaching insoluble 
salts is found near the painting. Detached deformed plaster and blind voids were also noted in 
close proximity next to and above the panel. 
 
The image is of Christ at the Crucifixion on Golgotha surrounded by the sun, moon and a skull 
with bones. It is painted in white and brown and then outlined with black over the incised lines. 
The sun has a face with radiant flames around it. The crescent moon with a face inside the full  
moon suggests the lunar cycle. Both represent the cosmos.  At the foot of the cross is a skull and 
crossbones symbolizing Golgotha.  The letters "INRI" are inscribed on a white banner at the top 
of the cross.   
 
Analysis and Interpretation 
Visual investigation and microscopic analysis of samples indicates that the design has been over-
painted recently. Possible presence of titanuim white was found in the white paint suggesting a 
post-1912 date.The white painted layer has a coarse texture. Crystal-like clusters are visisble in 
raking light.  Further analysis should be done to determine the components and/or cause. It is 
possible that the localized crystalization is due to the impermeable barrier caused by the binder of 
the white paint. If this is the case the overpaint might need to be removed. 
 
 

White coarse texture  
 
Since no traces of flaking on the painting are visible it can be assumed that the light–brown 
limewash is not under the painting. The white overpaint covers some of the pitted areas on the 
body of Christ, which is further proof that it was overpainted. 
   
Conditions 
•Plaster detachment 
•Insoluble carbonate leaching deposits 
•Charcoal smear  
•Loss of cohesion of brown paint layer 
•Efllorescence on the brown paint layer 
•Pitting of substrate 
 
Treatment 
•Grout  blind voids/ detached plaster. 
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•Removal of insoluble leaching deposits with AB57. 
•Removal of soiling - charcoal smears by dry brushing and/or with wet or dry cotton swabs, 
rubber sponge. 
•Consolidation of loss of cohesion of the brown painted surface area with 5% B72 v/v in acetone 
with a soft brush through Japanese Tissue Paper. Solvent will be tested prior to application.  
•Moisture monitoring of the wall. 
 
Work Estimate 
Pre-site analysis: 2 day 
On-site analysis: 1 day  
On site: 5 day 
 
Total Time: 8 Days 
 
Recommended Analysis 
Since the design has been over-painted, further analysis is needed. Not all the samples that have 
been removed have been processed and the results need to be confirmed. The white crystals 
found in the white paint layers have not been analyzed.      
 
One day on site for further investigation, analysis and sampling is required. Three days in the lab 
to do micro-chemical spot tests, cross-sectioning, dispersions and photomicrographs. Work is 
estimated with the presence of student assistants.     
 
Research on existing analytical reports already done and comparison of the available information 
on the plaster surfaces in the cisterns should be done. Core drilling samples might be necessary. 
Some areas have been examined already. Almost three campaigns, (six layers of plaster) have 
been observed in the cistern. Further study of the cisterns and the Plaza de Armas above must 
be made to identify sources of penetration.  
 
Work Time: 4 Days  
 
 
Preventive Conservation Recommendations for National Park Service   
The combination of the recent cement plaster in the cisterns and the cement re-paving of the 
plaza above the cisterns creates a serious condition for the cisterns and cistern paintings. Cracks 
in the plaza pavement have allowed moisture to enter the cistern walls attacking the lime binder 
of the masonry and forming thick leaching deposits which weakens the structure and disfaces the 
paintings. The poor water drainage from the Plaza de Armas plus the cisterns’ cement plaster 
below the paintings leaves little opportunity for water to evaporate or drain. 
 
Mestre’s drawings of 1783 indicate that drainage of the plaza that was not directed to the cisterns 
was carried to the latrine pits and then to the ocean through the master drain conduit.1  The 
cisterns were near completion in 1774. They were rendered on the interior with parging of 
bitumen and a hydraulic plaster. Interior devotional paintings (murales votives) were executed 
simultaneously. The NPS will need to address the water drainage problem by removing the later 
20th century cement pavement and replacing it with, the traditional lime /crushed brick hormigon.   
This will allow complete waterproofing of the plaza, redirect drainage, and install a more 
permeable repairable surface that will also improve the historical appearance of the plaza. 
 
 

                                                 
1 HSR 1984, Vol. 2, p.127. 
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HSR 1984 Vol. 2    
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2.1.2 San Juan Batista ( 05-Pineiro’s number) 
Location: Cistern 3 at Fort San Cristobal  

Leaching insoluble
deposit

White lime stucco
with white lime
wash

Pink colored hydraulic stucco
with light-brown lime wash.

 
 
 
Description 
The panel is located on the rear wall near the vault. Unlike the Crucifixion, the plaster for this 
panel is a white lime plaster. It is surrounded with the same pink colored hydraulic lime plaster 
found in all the cisterns that is lime washed with a light-brown color. Flaking and pitting is evident.  
 
The design was incised into the drying plaster. The white lime plaster seems to have a very thin 
white lime wash applied prior to the drawing. The design has been executed more as a drawing  
on plaster than painted. Very few if any confirmatory brush strokes were seen. The drawing was  
layed out with a stylus. The stylus working angle was changed depending on the sharpness of the 
line. Slight plaster indentations can be seen in raking light.  
 
The image can be identified as San Juan Bautista standing in a landscape with water, plants and  
a vernacular building in the background. To complete the panel, a a saw tooth border frame with 
a floral apron at the bottom is drawn.  The floral motif is a single flower shown from three angles.  
The artist explored the use of perspective and simulating depth with the frame and landscape. 
 
At the lower right hand portion of the panel a small amount of pink colored pigment is found.  It 
seems to be a finger smear accidentally during the application of the design. 
 
Investigation 
Sampling to better understand the stratigraphy, black lines and efflorescence has been performed  
but has not been analyzed yet.  During the first investigation moisture meter readings were taken 
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in several areas and noted. To understand the behaviour of the plaster surface a moisture 
topography map will be made.  
 
The main observation to be noted is the severe wetness of the white plaster surface.  This is 
probably due to the difference in material density of the pink colored hydraulic lime and the white 
plaster of the design’s substrate.  
 
The insoluble leaching deposit patterns are different than those found in and around San Antonio 
and the Crucifixion. Cistern 3 is close to the restrooms and it is possible that there might be waste 
infiltration occuring. To confirm this, small on-site tests should be performed to determine if any 
unusual salts (nitrates) are present. 
 
Almost a third of the painting is severely damaged. The design is covered with insoluble leaching 
deposits. Unfortunately it seems that some of the crusts were removed recently (but prior to our 
investigation). Which resulted in total loss of the design surface.  
 
Conditions 
•Plaster detachment 
•Insoluble leaching deposits 
•Shallow voids with small openings  
•Moist surface 
•Dissagregation and wet plaster surface  
 
Treatment 
•Grout of blind voids/ detached plaster. 
•Removal of insoluble leaching deposits with AB57. 
•Possible edging/reintegration 
•NPS maintenance –Repair Plaza de Armas, monitor the restroom’s drainage systems, replace 
cast iron pipes.  
•Moisture monitoring 
 
Work Estimate 
Pre-site analysis: 2 day 
On-site analysis: 1 day  
On site: 5 day 
 
Total Time: 8 Days 
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2.1.3 San Antonio (OPTIONAL) 
Location: Fort San Cristobal Cistern 
This panel was not included in the condition assessment performed by Cesar Pineiro in 2002.  
 

 

Leaching insoluble deposit

W hite lime stucco
with white lime
wash

Pink colored hydraulic stucco
with light-brown lime wash.

 
 
 
 
Description/Investigation 
The design layout, execution method and materials used appears to be the same as San Juan 
Bautista. The pink colored lime stucco and white plaster for the design surface is exactly the 
same. The panel is defined by a drawn frame.  The design is laid out with a stylus and outlined in 
black.  
  
Almost a third of the painting is severely damaged. The design is covered with insoluble leaching 
deposits. Similarly to the damage to San Juan Bautista it seems that the thickest crusts were 
removed recently.  
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Conditions 
•Plaster detachment 
•Insoluble leaching deposits 
•Shalllow voids with small openings  
•Disaggregation  
 
Treatment 
•Grout blind voids/ detached plaster. 
•Removal of insoluble leaching deposits with AB57. 
•Edging and filling with colored matched lime fills. 
•Reintegration of lacunae with watercolor. 
•Moisture monitoring 
 
Work Estimate 
Pre-site analysis: 2 day 
On-site analysis: 1 day  
On site: 5 day 
 
Total Time: 8 Days 
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2.2. Six Spanish Ships ( 04-Pineiro’s number) 
 
Location: West Wall, Dungeon Tunnel 1 at Fort San Cristobal  
 

Calcium carbonate crust caused by illumina-
tion heat evaporation.

White veil (calcium carbonate) cover-
ing the drawings and stucco.

NPS Graffiti Maintenance:Paint over recent graffiti
with brick colored cement, and enamel like wash.

Mold/Algae

 
Description 
This panel consists of six charcoal drawings of different types of Spanish ships on a partial lime 
plaster that was applied roughly over masonry and excavated rock. Some of the stone substrate 
is visible in regular intervals with an average diameter of 25cm.  
 
The drawings were executed with charcoal and select areas were colored with red/brown pigment 
that appears pastel-like.  Average dimensions of the ships are 30cm x 30cm. Each drawing is 
unique and detailed reflecting the artist’s thorough knowledge of the subject.  
 
For protection against vandalism, 5 of the 6 ships were placed behind a Plexiglas-wood case 25 
years ago. Evidence has been found that maintenance has been done to the case in 1991. The 
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plastered surface of the dungeon has multiple layers of a brick colored cemetitious paint applied 
by NPS over the years to conceal visitor graffiti. 
  
Structural cracks are prominent in the rear of the dungeon and show generations of crack 
monitoring devices since 1969. No interpretative results or reports could be found. Currently two 
data loggers monitor the RH inside the dungeon and the case and are controlled by the NPS. 
 
Investigation 
Two halogen spotlights are mounted on the ceiling to light the exhibit.  This has created hot spots 
– causing leaching of insoluble deposits forming hard crusts on the plaster surface over the past 
25 years. The overall plaster surface has a thin hard transparent white veil, probably due to the 
carbonation of leaching soluble salts from ground moisture through the wall. 
 
The exposed rock substrate exhibits the most deterioration. Disaggregation of the stone and a 
variety of different types of biological growth are found on the stone and plaster surface.  With the 
aid of a Protimeter it was determined that the exposed rock is moister than the plaster, probably 
due to higher permeability of the rock to ground water.   
 
Under UV light, a yellow colored ring (up to 8cm wide) on the plaster surrounding each of the 
large areas of exposed rock substrate was noted. This might indicate the movement of salts.  The 
hot spots fluoresced bright white under UV. There appears to be a relationship between the UV 
yellow rings and moisture levels on the substrate. This has a potential for further research. The 
results of this investigation might give a better understanding of the environment and help 
develop preventative conservation measures. 
 
 
Recent vandalism has been covered by park maintenance with a brick colored paint. Some cut 
/scratch marks on the edge of a drawing were left untouched.  
 
Sampling was done but was not processed. Testing is necessary to determine the salt deposits, 
the crusts, and pigments, as well as to identify the yellow fluorescence around the exposed rock 
on the plaster. 
 
Condition  
•Plaster loss over rock- original or due to condition or both. 
•Veil over plaster and drawings 
•Disaggregating of stone 
•Biological growth 
•Vandalism 
•Moist rock surface 
  
Treatment 
Minimum Treatment 
•Cleaning surface with dry brushing. 
•Mechanical removal of over paint on vandalism with scalpel, maybe chemically as well. 
•Reintegration of sharp cut marks with watercolor. 
•Monitor RH 
 
Recommended Treatment 
•Develop a surface cleaning method with Enzymes – such as Glandosane. 
•Test AB57 on illumination area’s to remove crusts. 
•Removal of biological growth with D2. 
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•Depending on investigation a sacrificial plaster can be applied to the loss areas over the 
exposed rock. This has to be planned very carefully so that the fill would still have the same 
permeability as the substrate. This could be done in the entire dungeon. 
•Reintegration of sharp cut marks with watercolor. 
•Monitor RH 
•Install crack monitors and additional data loggers. 
•Remove all the graffiti that was covered with a brick colored cementitious paint by the NPS in the 
entire dungeon. If this is considered the JOS system could be useful.  
•Redesign more effective protection for the drawings with adequate ventilation and illumination 
with low temperature lights to prevent salts and biological growth. 
•Photo documentation of UV patterns found on the surface as a monitoring tool and research tool. 
 
Work Estimate 
Pre-site Analysis: 4 days 
On site Analysis: 2 days 
On site work Max 10 days maybe more 
 
Total Time: 14 Days or 6 Days 
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2.3 Mozarabe Star 
(09 - Pineiro’s number)      Location: Fort San Cristobal – Barracks Stairtower 

Before Treatment After Treatment
Treatment test with 10% acidic acid in methyl cellulose with Japanese tissue paper.

Biological growth

Exterior of stair tower.

Interior domed ceiling with incised design.

Microcrystalline tests for CaCO3
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Description  
The design was executed on the dome ceiling of the turret staircase leading to the garrison 
quarter’s (Barracks) roof. The Mozarabe Star was incised into the drying buff colored rendering of 
the staircase dome, which was polished smooth. The interlace of the design was scraped to leave 
a course texture that contrasts with the smooth areas. All the lines, depth and width of the 
interlace is the same. The design appears to simulate glazed tiles especially with the finishing of 
a 3mm black penciled outline. 
 
The turret staircase is moderately protected. The doors are left open during the day for visitors, 
which allows rain to enter.  The turret exterior exhibits original finishes as well as severe 
deterioration, which should be addressed in a second phase. 
 
Investigation 
The main concern is the lime wash that conceals the entire design and years of graffiti. Biological 
growth is visible on the wall below the design panel. Mechanical damage is also found. Active 
efflorescence is visible around a center cement repair patch on the star, as well as on the star 
design and the recently over plastered walls.  
 
Remnants of a wooden element (possibly a pulley system) are protruding from the ceiling in the 
eastern portion of the star pattern related to the recent cementitious repair.   
 
Condition 
•Lime wash over rendering. 
•Efflorescence 
•Cementitious repair. 
•Graffiti 
•Biological Growth 
 
Proposed Treatment Description: 
•50% Acidic acid with methylcellulose 
•Joss System for lime wash, and graffiti removal.(NPS may purchase a small portable unit.) 
•D2 for Biological Growth 
 
Time Allocation 
Treatment on the star: 10 days 
Analysis: 2 days 
 
Total Time: 12 Days 
 
Recommendation 
Treatment of exterior (Phase 2 – has to be determined after further testing.) 
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 2.4 Niche (08- Pineiro’s number)    
Spanish Ships, Fleur-de-Lis, Whale   
Location:  El Morro - Bastion Santa Barbara      
 
Recent graffiti covered

Severely damaged design due to vandalism.

Biological growthReinterpretation of space necessary.  
 
 
General Description 
The niche is located on the south wall of Santa Barbara Bastion, the oldest section of the El 
Morro fortification.  The dimensions of the niche are: 135cm x 124cm x 139cm.   The niche floor is 
lined with brick, arranged in a horizontal arch.  The center of the niche floor is red soil. The plaster 
consists of a buff scratch coat (2.5 cm thick) and a white lime-based finish coat (5mm thick).  The 
scratch coat is buff colored with visible brick and sandstone aggregate.  There are three distinct 
designs visible in the niche: a pair of Ships, a Whale, and a Fleur-de-Lis. 
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The design is painted in a gray/black color which might be a discolored blue pigment considering 
preliminary analytical results. 
 
The ships are 70 cm x 40 cm. It appears that there are two ships moving in opposite directions, 
located on the wall of the niche.  Details such as the flags blowing in the wind show the skill of the 
artist.  It is likely that the ship was originally much larger, and is now missing the lower half.  The 
designs are scarred by pick marks, purportedly from past treasure hunters. 
 
Just south of the ships is the Whale, which is 15 cm x 35 cm. Only the top half is visible. The 
Fleur-de-Lis next to the whale is slightly larger and is the least discernable of all the images. 
 
The plaster with the painted designs is more than 75% destroyed, damaged and/or altered. This 
niche raises many interesting and challenging questions regarding interpretation which further 
site examination and analysis could assist in terms of reinterpreting the whole space. 
 
Investigation 
The surface of the plaster is in sound condition. Even the recent vandalism cuts in to the plaster 
are stable. Preliminary sample analysis has found smalt and ultramarine as possible blue 
pigments used to execute these designs. However not all the samples have been analyzed. 
There are yellow samples and also a black, which might be an altered pigment. This discovery 
leads to the assumption that the niche might have been richly decorated.  Brush strokes are 
visible indicating that it was painted. 
 
Recent graffiti has been covered by the NPS with an ochre colored paint. Also, localized 
biological growth is found on one corner due the constant spotlight on that area. 
 
Condition 
•Lacunae of plaster and design 
•Vandalism repair by NPS 
•Biological growth 
•Total loss 
 
Treatment 
•Edging/Filling of selected areas. 
•Lacunae created by recent vandalism: watercolor reintegration. 
•Remove NPS over paint. 
•Remove Biological growth with D2. 
•Change light fixture and type of illumination as well as direction. 
 
Work Estimate  
Lab Testing: 2 Days 
On site treatment: 3 Days 
 
Total Time: 5 Days 
 
Recommendation 
The analysis and interpretation of samples from the niche, which can be supported by 
archival/historical research, has great potential to be applied towards treatment and interpretation 
of the entire space. Further analysis might provide more information to justify an additional phase. 
This space is critical in understanding the origins of El Morro and its construction evolution. 
Examination and study of the entire space should be made. 
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2.5 Military Signage  
2.5.1 Cannon Ball 1 (015 - Pineiro’s number)     
Location: Cannon Balls are located at the entrances of Tunnels 1&2 at San Cristobal. 

Detail of left handle

 
 
 
2.5.2 Cannon Ball 2 Tunnel 2 (03 Pineiro’s number) 

Detail of surface
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Update of work in progress. 
Treatment of these two features has been completed. Analysis of the finishes will determine 
design campaigns. 
 
Work Estimate 
Lab time: 3 Days 
On site: 1 Day 
 
Total Time: 4 Days 
 
2.5.3 Spanish Military Flags with Torch (02-Pineiro’s number)    
Location: Magazine at San Cristobal 
 

 
 
Update of work in progress 
The flags have been treated with 5% B72 in acetone. Degraded over varnish has been removed. 
Grouting of the void below the design still needs to be done. Further research should be 
performed on the interpretation of the image. Analysis of paint samples should be completed as 
well to determine the possible date of the design. 
  
Work Estimate 
Lab Work: 2Days 
On site: 1Day 
 
Total Time: 3 Days 
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3.0 SCHEDULE 
 
 

Project Time Allocation 
 Pre-site 

Analysis & 
Research 

Days 

Treatment 
Days 

On-site 
Analysis 

Days 

Amount 
of 

Days 

1. Votive Murals Crucifixion 2 5 1 8 
St. John The 
Baptist 

2 5 1 8  

San Antonio 
(optional 

2 5 1 8 

2. Six Spanish 
Ships 

 4 9 1 14 

3. Mozarabe 
Star 

 3 10 1 14 

4. Niche  2 2 1 5 
Cannon Ball 1 3 1 0 4 
Cannon Ball 2 3 1 0 4 

Analysis/Treatment/ 
Research of Panels  

5. Military 
Signage 

Military Flags 3 1 0 4 
Report      15 
Condition/Treatment  
Surveys Digital 

 20 

Total Time for Project 108 or 115  

 
Project Time On& Off Site: Amount of Labor 

 Work Days Actual 
Time 

Work  
Done By 

Pre-site Analysis & Research 
 

24 5 Weeks Conservator 

Treatment On-site Analysis 
 

39 8 Weeks Conservator  
2 Student interns 

Report 15 3 Weeks Conservator 
Condition/Treatment  
Surveys Digitizing 

20 4 Weeks Conservator 
2 Student interns 
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