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MATERIAL DESCRIPTION
Keratin is a protein that forms the main structural 
constituent of hair/fur, feathers, hooves, beaks, claws, 
horns, tortoise shell (scutes), reptile scales, baleen, quills, 
etc. These materials appear in collections in their natural 
form, but are also incorporated into artifacts and 
decorative surfaces. Keratinized tissues are derived from 
outer epidermal cells, packed with deposits of fi brous 
protein. Keratin is composed of polypeptide chains 
organized at several levels to form coiled proto-, micro-, 
and macrofi brils. The coils are stabilized by disulfi de 
bonds formed by sulfur-containing amino acids. These 
sulfur linkages play an important role in the chemical 
stability, insolubility, and elasticity of keratin. Though silk 
is sometimes considered together with keratin, this 
volume addresses silk in the Textiles SAG.

HAZARD VULNERABILITY FINGERPRINT

HAZARDS AND EFFECTS
Adverse Relative Humidity
Higher mean relative humidity levels:
• risk of mold growth at high RH; low vulnerability, 

given moderate care to avoid RH above 65%
• chemical aging, while somewhat increased, is not 

usually a critical factor; low vulnerability

Lower mean relative humidity levels:
• generally positive infl uence by reducing rates of 

chemical deterioration, as well as risks of mold and 
pest activity

• at very low RH, there is moderate vulnerability due to 
desiccation and embrittlement, particularly in hollow 
hairs

Excursions to high RH:
• risk of mold growth; low vulnerability, given moderate 

care to avoid mold growth conditions
• otherwise slight excursions from set points in RH are 

typically less important; low vulnerability

Excursions to low RH:
• low vulnerability

Fluctuations and seasonal variations:
• seasonal variations are not thought to be a great risk, 

although fl uctuations may cause stress in structures 
such as scales, claws, or horn; low vulnerability

Adverse Temperature
Elevated temperatures:
• high temperatures increase the rate of chemical aging; 

seldom a critical factor—low vulnerability

Reduced temperatures:
• generally positive infl uence by reducing rates of 

chemical deterioration, as well as risks of mold and 
pest activity

Seasonal variations, excursions, and fl uctuations:
• slight excursions from normal temperature range are 

typically less important; low vulnerability

Criminals
• scientifi c specimens generally have little commercial or 

collectible value, but parts from endangered species as 
well as artifacts containing or made from keratin may 
have much higher value; generally low vulnerability, 
but high vulnerability for specifi c objects

Dissociation
• generally low vulnerability—scientifi c specimens may 

have moderate vulnerability to this risk due to 
collection storage practices that separate different 
tissues (i.e., skins, skeletons, genetic samples, etc.) and 
the use of specimen labels, rather than direct marking 
of an object, also increases this risk

Fire
• heat, smoke, and soot will damage or destroy keratin 

objects; moderate vulnerability
• high temperatures can crack or deform a keratin 

object, and keratin itself can fuel a fi re
• soot accumulation will obscure an object’s coloration, 

sheen, and/or morphology, and removal is time-
consuming and damaging; high vulnerability for fur, 
hair, and feathers

Light
High doses of (primarily) visible light:
• exposure causes photochemical degradation, which 

in turn causes embrittlement; most keratins are 
moderately vulnerable, but feathers and hollow hairs 
have high vulnerability
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• photodegradation also results in discoloration and/or 
fading in keratin, natural biopigments, and dyes; 
moderate vulnerability

High doses of ultraviolet light:
• UV increases the photochemical degradation rate; low 

vulnerability given moderate care to avoid UV

Figure 1. AMNH Alaskan Brown Bear taxidermy specimen; 
(left) the specimen before treatment, faded from years of light 
exposure on display; (right) the specimen after recoloring 
treatment with coloration closer its original appearance.

Pests
Vertebrate pests:
• feathers or furs may be attractive to vertebrate pests as 

nesting material and rodents may gnaw on baleen, 
horn, and claws; low vulnerability

• some objects offering a potential food source to 
vertebrate pests may have moderate vulnerability, such 
as freeze-dried specimens

Insects:
• fur, feathers, and quills are moderately vulnerable to 

insect damage, particularly by dermestids, and moths 
(objects prepared with residual pesticides are less 
vulnerable)

• keratin structures such as horns or hooves that may 
contain residual tissues or fats after preparation are 
highly vulnerable to insect pest damage

Figure 2. Feather from bird taxidermy showing extreme 
pest damage due to combination of webbing clothes moth 
infestation and mouse activity.

Physical Forces
• improper handling can cause damage including 

breakage and poor support and overcrowding in 
storage can cause deformation, wear, or breakage

• compact keratin objects (e.g., hoof and horn) have low 
vulnerability, fure and feathers fur and feathers are 
moderately vulnerable and inherently unstable materials 
(embrittled hollow hairs) are highly vulnerable

Pollutants
Particulates (dust):
• dust can adhere and become ingrained, obscuring 

color and contour (removal can be time-consuming 
and can cause damage); low vulnerability, given 
moderate care to avoid dust

Figure 3. Detail of a Native American Plains Indian feathered 
headdress; pink and white downy feathers in the foreground 
are darkened with accumulated dirt. The underlying contour 
feathers are also dirty, with disengaged barbs.

Gaseous pollutants internal:
• pollutants such as formaldehyde emitted from unstable 

storage materials can react with keratin; low vulnerability

Gaseous pollutants external:
• ozone, peroxides, and nitrogen pollutants cause 

degradation, accelerating yellowing, embrittlement, and/
or fading/discoloration in dyed materials; low vulnerability

Other:
• neutral storage conditions are best, keratin should not 

be stored in direct contact with alkaline materials, 
choose unbuffered storage products

Water
• sustained exposure to water can encourage mold growth, 

particularly in fur and feathers; moderate vulnerability
• keratin may swell with sustained exposure to water, 

hair and feathers may clump and subsequent drying 
may cause cracking, deformation or distortion; 
moderate vulnerability

• in dyed or dirty objects, wetting can cause tide lines 
and staining; high vulnerability
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