
864 

FOSSILS

MATTHEW BROWN*

MATERIAL DESCRIPTION
Fossils are evidence of past life preserved in rock and 
include organic and inorganic components of botanical, 
vertebrate, and invertebrate remains, as well as traces of 
remains like trackways, burrows, skin impressions, hair, 
feathers, and dung. Structural tissue components like 
chitin and the proteins keratin and collagen have also been 
reported. Most often, fossils occur in a variety of 
sedimentary rock matrices; this rock matrix often remains 
on the interior and sometimes exterior of the fossil in 
collections. Many fossils remain supported by a portion of 
the plaster fi eld case. Fossils, especially vertebrates, are 
frequently treated with adhesives, consolidants, coatings 
and fi lls. Historic preparations are often supported 
internally with iron bars or rod. Amber is a fossilized tree 
resin sometimes including animal and plant material and 
is often used in jewelry. For information on subfossil bone 
see the Bone, Antler, Ivory and Teeth SAG and for mummifi ed 
remains see the Skin, Leather and Parchment SAG.

HAZARD VULNERABILITY FINGERPRINT

HAZARDS AND EFFECTS
Adverse Relative Humidity
Higher mean relative humidity levels:
• increases oxidation rate of pyrite; high vulnerability for 

microcrystalline pyrite containing specimens, typically 
from marine sediments

Lower mean relative humidity levels:
• generally benefi cial for most collections but increases 

risk of fracture in specimens collected from damp 
substrates as well as exfoliation of plant fossil cuticles; 
moderate to high vulnerability in select specimens

• crazing of amber at low RH; moderate vulnerability

Excursions to high RH:
• expansion of pyrite oxidation products can cause 

catastrophic breakage of a specimen; high vulnerability 
for pyritic specimens—mold growth possible

Figure 1. Pyritized ammonite, with pyrite showing signs of 
decay (© National Museum of Wales)

Excursions to low RH:
• can lead to cracking, exfoliation of cuticles, and fracture 

of clay-bearing matrices; high vulnerability in select items

Fluctuations and seasonal variations:
• low vulnerability for most collections, especially 

completely prepared material
• high vulnerability for unprepared specimens preserved 

in expansive or fi ssile clays as well as fragmented or 
poorly consolidated materials

• crazing of amber surfaces, especially photo-oxidized 
specimens; moderate vulnerability, assuming dark storage

Figure 2. Crazing of several Baltic amber specimens 
(Courtesy of Dr. David Grimaldi, American Museum of 
Natural History).
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Adverse Temperature
Elevated temperatures:
• increase rate of oxidation of minerals (especially pyrite 

and marcasite), increase chemical reaction rates of 
adhesives and soften adhesives; low vulnerability

• signifi cant yellowing/darkening of amber at elevated 
temperatures; moderate vulnerability

Reduced temperatures:
• generally positive infl uence

Seasonal variations, excursions, and fl uctuations:
• differential expansion of dissimilar materials (e.g., 

metal internal supports and fossil bone) causes or 
propagates cracks and adhesives weaken at higher 
temperature; low vulnerability

Criminals
• fossil collections are often targets of casual theft, 

especially dinosaurs, carnivores, amber, ivory/teeth 
and items showing exceptional preservation; high 
vulnerability for specifi c items

Dissociation
• labels written directly onto specimens or their matrices 

can be inadvertently removed during cleaning or 
preparations (note—fossils lose most or all scientifi c 
relevance without associated data); moderate vulnerability

Fire
• heat causes cracking, warping and color change of 

specimens as well as melting or combustion of 
adhesives; moderate vulnerability

• smoke/soot obscures anatomy, stains specimens and 
can introduce pollutants; moderate vulnerability

• heat and/or fi re would result in loss and destruction of 
amber collections; high vulnerability

Light
High doses of (primarily) visible light:
• extreme levels of exposure (e.g., prolonged sunlight) 

can cause discoloration; low vulnerability, given 
moderate care, except amber specimens, which have 
high vulnerability

High doses of ultraviolet light:
• as above

Pests
Vertebrate pests:
• may nest in housing materials and/or foul specimens 

with urine or feces, causing staining; low vulnerability

Insects:
• will eat paper labels; low vulnerability

Physical Forces
• rough handling is a primary source of breakage, 

damage often results from anatomical structures being 
used as “handles” for lifting, dropped specimens usually 
break, structural integrity is often overestimated due to 
false perception of robustness and large specimens can 
break under their own weight if not properly 
supported; moderate vulnerability in general, but high 
vulnerability for specifi c items

• deteriorated and crazed amber specimens are fragile and 
vulnerable to signifi cant damage and loss from poor 
handling (older ambers from Triassic and Cretaceous are 
generally most fragile); high vulnerability for specifi c 
items

Figure 3. Large fossil bone breakage at repair due to 
insuffi cient support (Courtesy of American Museum of 
Natural History, FARB 5764)

Pollutants
Particulates (dust):
• dust obscures anatomy, can be trapped by natural 

resins and other adhesives with low glass transition 
temperature and can infi ltrate porous structures; low 
vulnerability, given moderate care and high vulnerability 
for fragmentary or poorly mineralized specimens

Gaseous pollutants internal:
• organic acids react with calcareous fossils causing 

effl orescence of soluble salts (Bynesian decay) and 
sulfur dioxide and acid byproducts of pyrite oxidation 
can destroy paper labels and specimen housing; low 
vulnerability, given moderate care and high 
vulnerability for specifi c items

• crazing of amber will occur following exposure to 
high levels of volatile organic compounds; moderate 
vulnerability

Gaseous pollutants external:
• low vulnerability

Water
• water dissolves soluble matrices and weakens some 

adhesives, swells expansive clay matrices thus 
crushing or exploding fossils, causes failure of plaster 
supports, destroys labels, results in staining, and can 
accelerate pyrite oxidation, metal armature corrosion, 
and mold growth; low vulnerability, given moderate 
care to avoid exposure and high vulnerability to 
select items
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