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Object Description:  

Group includes four metal objects: key and button, and two coins. Objects come from two different 

sites, Habitation la Caroline and Habitation Grand-Marée (GM), both located in French Guiana on the 

northeastern coast of South America. Sites are in the district of Roura, and the secondary rainforest area 

falls within equatorial and tropical monsoon climate zones. The excavations focused on former slave 

quarters of each plantation site, which were occupied during the second period of slavery in French 

Guiana, from after 1802 until no later than about 1860 (Clay 2016).  

 

Key (La Caroline, House 2, Unit 3 Level 1A) 

Copper alloy key has a cylindrical shaft and square bit with one rectangular ward, opening towards the 

front end. Key is 7 cm in length. Shaft is decorated with three rings on the end opposite of the bit. The 

bit has a flattened foot, extending perpendicularly. Key was located outside of a house platform, below 

surface in reddish yellow sandy loam.  

  

Button (La Caroline, House 2, Unit 3 Level 1A) 

Copper alloy button is a circular convex disc with central shaft extending from the reverse. Diameter is 

1.9 cm. The surface has a central design resembling an anchor, surrounded by a central border. Button 

was located outside of a house platform, below surface in reddish yellow sandy loam. 

 

Coin (Grand Marée, House 2, Unit 4 Level 1)  

Copper alloy coin with 2 cm diameter. Thin, circular disc with possible surface design visible on one 

face. The coin was located within an excavation unit on top of a house platform, beneath brown, loamy 

sand.  

 

Coin (Grand Marée, House 2, Unit 7 Level 2)  

Copper alloy coin with 2 cm diameter. Thin, circular disc with no visible surface design. The coin was 

located within an excavation unit on top of a house platform, beneath brown, loamy sand.   

 

 

Condition before treatment: 

Objects are stable and mostly complete with minor signs of corrosion and moderate surface dirt.  
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Key (La Caroline, House 2, Unit 3 Level 1A) 

Object is structurally stable and partially complete. Opposite of the bit, the shaft has a break edge and no 

bow. Minor pale green corrosion product is visible at break edge and in two small areas on the bit. 

Surface is fairly uniform and smooth, with encrusted dirt overall.  

 

Button (La Caroline, House 2, Unit 3 Level 1A) 

Object is structurally stable and appears complete. The disc is thin and susceptible to breakage, 

particularly around the outer edges. Minor pale green corrosion product is visible around the edge. 

Decorative surface has a uniform layer of dirt, and the reverse has encrusted dirt around the shaft.   

 

Coin (Grand Marée, House 2, Unit 4 Level 1)  

Object appears stable and complete. Disc is thin and susceptible to breakage. Coin has a fairly uniform 

and smooth surface, with a layer of dirt overall. 

 

Coin (Grand Marée, House 2, Unit 7 Level 2)  

Coin appears stable and complete. One face has a spot of green corrosion product (1 mm) and a spot of 

bright metal visible. Disc is thin and susceptible to breakage. Coin surfaces are encrusted with dirt.  

 

Treatment Proposal 

1. Document before treatment condition with digital photography. X-radiography will be completed to 

clarify manufacturing details and potentially inscriptions. Reflectance transformation imaging (RTI) will 

also be completed to help visualize surface details.  

2. To characterize the metal alloys, portable X-ray fluorescence spectroscopy (pXRF) will be completed. 

This is a non-destructive technique used to qualitatively assess alloy proportions.  

3. Objects will be surface cleaned to reduce dirt and clarify details. Mechanical cleaning with scalpels 

and wooden skewers will proceed under magnification. Since these objects may potentially be exhibited 

in the future, cleaning should also aim to produce aesthetic and legible surfaces.     

4. To stabilize copper alloy objects and prevent degradation in a humid environment, a corrosion 

inhibitor such as benzotriazole (BTA) should be applied as necessary. Following BTA treatment, 

surfaces should be coated to provide protection for the corrosion inhibitor, likely with an acrylic 

polymer such as Paraloid B-72.  

5. Supportive housings should be created to protect objects during transportation and serve as storage 

mounts.  
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Analysis 

Imaging and analysis were completed prior to object treatment steps. X-radiography1 was used to 

examine structural features and look for evidence of surface decoration. X-radiographs revealed low-

relief surface decoration on the button and both coins (see figures 1-4 below). The button has a central 

image of an anchor surrounded by illegible text around the rim. The coins both have partially legible text 

around the rim and “CENT” in the center.  

 

    
         Fig. 1. Key, 120 kV, 2 mA, 6 sec     Fig. 2. Button, 100 kV, 2 mA, 6 sec 

     
          Fig. 3. Coin (Unit 4 Level 1), 100 kV, 2 mA, 6 sec  Fig. 4 Coin (Unit 7 Level 2), 100 kV, 2 mA, 6 sec 

 

Due to the small size of the objects, obtaining useful images with reflectance transformation imaging 

(RTI) would have been less time efficient than microscopy. A Keyence 3D microscope2 with adjustable 

light attachment was used to explore surface details and manipulate visibility in raking light. Surface 

details were faintly visible on both coins, including lettering around edges and central designs. See 

                                                      
1 GE Eresco 65 MF4, Portable x-ray unit, 300 kV, with the GE Rhythm software 
2 Keyence Digital Microscope, series VHX-5000, see www.keyence.eu/products/microscope/digital-microscope/vhx-

5000/index.jsp 
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figures 5 and 6 below.   

 

 

 
Fig. 5. Coin (Unit 4 Level 1), central design Fig. 6. Coin (Unit 7 Level 2), central design  

 

Additionally, the four metal objects were analyzed by portable X-ray fluorescence (pXRF) to 

characterize alloy composition. A Bruker Tracer SD handheld spectrometer was used in conjunction 

with ARTAX software. Composition is fairly consistent between the key and both coins, with spectra 

showing strong peaks for copper accompanied by moderate iron peaks. The spectrum for the button 

showed only trace amounts of iron, indicating a comparatively smaller proportion in the alloy. See 

appendix for spectra.   

 

Treatment 

11/9/2016- Before treatment photography completed and edited.  

 

2/1/2017- Consultation with Elizabeth Clay informed treatment decisions. Mechanical cleaning 

proceeded with a wooden skewer and scalpel (blade #6700). Dirt and powdery corrosion were loosened 

and reduced to reveal intact surfaces.  

 

Each object has slightly different patterns of corrosion product. The key has one face with a stable 

compact surface, while the reverse face is primarily powdery corrosion. The button has compact 

corrosion layer that disfigures the design and lettering. Coin (Unit 4 Level 1) has an uneven surface, and 

design features have little to no relief remaining. Coin (Unit 7 Level 2) has a more intact surface, higher 

relief in design areas, and an overall metallic sheen.  
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3/16/2017- After cleaning, coin and button surfaces were revisited with the Keyence 3D microscope to  

capture details revealed during cleaning. Details of lettering were also captured to facilitate further 

study. See figures 7-10 below.   

 

  
Fig. 7. Coin (Unit 4 Level 1), central design Fig. 8. Coin (Unit 7 Level 2), central design  

 

   
Fig. 9. Coin (Unit 4 Level 1), detail of date (1818) Fig. 10. Button, details near central anchor design 

 

4/4/2017- Due to the presence of powdery, pale green corrosion, the key was further treated with the 

application of a corrosion inhibitor. The key was initially degreased by rinsing with acetone. The object  
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was then submerged in 3% benzotriazole (BTA)3 in ethanol under normal atmospheric conditions. After 

one hour, the key was removed and brushed with ethanol to prevent crystallization of excess BTA. The 

object was observed during drying and no crystal formation was visible. After drying, the key was 

coated by immersion in 5% Paraloid B-72.4 The thin coating produces a slight sheen on the object 

surface.  

 

4/11/2017- A protective housing was made to accommodate the four objects using inert materials 

including Ethafoam ®, Volara ®, polystyrene boxes, and Blueboard. Copper alloy objects should be 

handled with gloves.  

 

 

   
        Fig. 11a and b. Protective housing four French Guiana metals 

  

                                                      
3 Crystalline powder that reacts with metals to form stable salts. Benzotriazole is used industrially as a fixing agent in 

photographic emulsions and as an antitarnish agent for copper and its alloys. 
4 Clear, colorless thermoplastic acrylic resin composed of an ethyl methacrylate (70%) and methyl acrylate (30%) 

copolymer. Manufactured by Rohm & Haas and available from conservation suppliers. 
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Appendix 1: Treatment Photography 

 

    
  

 Description: Key, before treatment Description: Key, before treatment 

 

   
 

 Description: Button, before treatment Description: Button, before treatment 
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 Description: Coin (Unit 4 Level 1A), before treatment Description: Coin (Unit 4 Level 1A), before treatment 

  

 

   

Description: Coin (Unit 7 Level 2), before treatment     Description: Coin (Unit 7 Level 2), before treatment 
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 Description: Key, post treatment Description: Key, post treatment 

 

   
 

 Description: Button, post treatment Description: Button, post treatment 
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 Description: Coin (Unit 4 Level 1A), post treatment Description: Coin (Unit 4 Level 1A), post treatment 

  

 

    

Description: Coin (Unit 7 Level 2), post treatment     Description: Coin (Unit 7 Level 2), post treatment 
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Appendix 2: pXRF Spectra 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 15. Key 

 

 

 

Fig. 16. Button  
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Fig. 17. Coin (Unit 4 Level 1)  

 

 
Fig. 18. Coin (Unit 7 Level 2) 


