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1 Amber and copal





AMBER AND COPAL 3 

Figure 1.1 Insect in Baltic amber, showing typical white coating. 

- 
Figure 1.2 Fungus gnat in Baltic amber. 
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Figure 1.3 Flow ' ead in Dominican copnl. 

Figure 1.4 Damsel fly in Dominicau amber. 
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F M  1.5 Poorly preserved bark lice in burmite. 

or it is m&ed up on the beaches after stoms that dislodge the mater- 
ial from the =bed, Occasiody it dso w b e s  up on the north 
Norfolk coast of England. 

S T R U ~  AND PROPBRTIBS OF BALTIC AMBER 
Baltic a m k r  is the most wried in d o u r  and tramp-, ranging 
from creamy opaque through transparent golds to almost black, and 
often occurring ag a a of -t h d w  
(Fii. 1.6). 
Amber consists basidy of arbon, hydrogen and oxygen, with 
maces of other elements. Baluc amber contains a much higher 
percentage of succinic acid than any other amber and is therefore 
sometimes named 'succinite'. (To some purists, only 'suacinite' is 
real amber. Orher ambers, which contain no succinic acid, are then 
d e d  W t e s ' . )  
Rough amber has a dull, matt appearance and unless broken shows 
little of the golden glow of the polished article. 
Amber b r e h  with a conchoidal hcture. Usually a single lump will 
contain a variety of colours and opacities (Hi. 1.7). 
The opaque appearance of some amber is caused by m i n d e  air 
bubbles trapped inside the material - the smaller the bubbles the 



6 GEMS AND ORNAMENTAL MATERIALS OF ORGANIC ORIGIN 

Figure 1.6 Pieces of Baltic ambe 
tions in colour. 

:r rough and half-polished, showing varia- 
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Figure 1.7 Piece of Baltic amber rough, showing di&rmt opacities and 
cwchoidd hchm. 

Figure 1.8 Baltic amber kads ahowing different opacities. 
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Figure 1.9 Pieces of rough amber h m  the Dominicm Republic. 

STRUCTURB m PROPBRTIES OF -CAN AMBER 
amber is h s t  always m a r e n t ,  occurring in colours h m  

pale yellow to deep, rich, d-brown. It seldom contains flora or hum 
inclusiaq though it o h  contains lots of dark debris (Fig. 1.10). 
Some Mexiam amber conmius typicall almost parallel strata of dark 
debris (Fig. 1.11). 
By transmitted light, some Mean amber appears to have areas of 
rich red colour, but it does not resemble the clear, burntaange to 
cherry red of burmite (Ri. 1.1 0). 
It can display strong green to blue fluomcence in daylight, which 
appears to m e  h m  the body of the amber rather than the surfice. 
It has a chalky blue or chalky beige surface fluorescence under dm- 
violet light (Fk 1.12 and 1.13). 

Burmite 
Burmite comes h m  the Hukawnp Valley in Kachin State, in northem 
Myanmar (formerly Burma). Originally thought to be younger, it is 



10 GEMS AND ORNAMIWTAL MATBEUAZS OF ORGANIC ORIGIN 

Figure 1.10 Polished Mexian amber pieces, showing variation8 in colour. 

F I  1.11 Polished Mcxicau amber showing pmdeJ linm of debrig (+- 
fied). 
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Figure 1 .I2 Frog camhg in M&can amber. 

Figure 1.13 Fmg taming showing flumcence in daylight. 
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now realised that it is h m  the Cretaceous period, and dated at 
between 100 and 80 million years old. This malces it by far the oldest 
of the popular ambers, as all the rest are from the Tertiary period (65 
million years ago to the present day). Of all the ambers, burmite is 
thought to contain the greateat variety of insect inclusions, though 
many of these inclusions are not well preserved and little more than 
the outline of the insect remains (Fig. 1.5). 

For many years it was not exmeted due to the political situation in 
Myanmar, but a small amount is again being mined 4 is available 
on the market. Burmite is s very h u m  mated, which has for 
centuries been priaed by the Chinese for taming. It has fkquently been 
copied, either by dyeing the surface of amber from another source, or 
by reconstituting amber and udding a red dye. It was also copied in 
red pk~tic, for example in Bakelite ( F i i  13.5 and 13.6). 

STRUCTURE AND PROPERTIES OF BURMITE 
B h t e  is harder than o k  ambers and can contain many insect 
inclusions. 

+ B b t e  takes a veq high polish, 
It can be m y  clear and uniform in colour, It can dso wq from 
mam and yellow to dark brown and rich red, and it may have s&- 
ing swirls of these mlours vi 1.14 and 1.15). 

Figure 1.14 Pieces of burmite, rough and half-polished, showing variations 
in wlour. 
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Figure 1.15 Burmite cubachon, showing typical d s  of wlour (magdied). 

e 
Figure 1.16 The same burmite cabachw under dimviolet light. 

When viewed undm high magniscation, these swirls appear as 
microscopic spots of colour (Fig, 1.17). 
Tumiug a piece of burmite in the light often gives a hint of piukib- 
red colour, which i typical of this mterid. When viewed by trans- 
mitted light, the material can appear sherry coloured from one angle 
and red from another. 
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Figure 1.17 Detail of colour swirls in burmite, showing spots of oolour. 

Figme 1,18 Piece of burmite, showing the prized burnt- to --red 
colour ( m a m d ) .  
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The surface of amber can be dyed. It is now possiile to buy amber 
in almost any mlour, h g h  to date this form of mated material 
- with the possi'ble exception of red - has not gained much 
p o w t y *  
A relatively new treament that is popular is given to cabochon cut 
amber for mounting in jewellery. It is h t  heat treated and polished 
in the normal way, and then burnt on the back. This gives the 
optical illusion of the amber being green or almost black. When 
viewed hrn the side only the base is dark while the rest is clem 
golden ( F i i  1.251.27). If this burnt area is partly polished away, 
the amber can look red, 

+ The same effect of green or black amber is sometimes obtained by 
making mber doublets. This is done by covering the back of a 
mbochon with a diver of black plastic. 

+ In past times amber has been made into a vuriety of objects, from 
t- vesds to chandeliem, Much of the work was done on a 
lathe. 

Figure 1.19 Baltic amber cab-, showing the effects of progressive 
degrees of heat mearment. The palest bead i~ untreated. 

Figure 1.20 Baltic amber, b r o h  bead showing surface effect of heat mat- 
mat .  
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Figure 1.21 Baltic amber cabachon ahowing with discoidal hcture 
(m@d). 

Figure 1.22 Demil of discoidal smss hame m Baltic amber. 
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Figure 1.23 Plastic s i m h t  with imimtion m e s s  kactures. 

- 
Figure 1.24 Detail of imitation m s  frmures. 
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Figure 1.25 Heat-mated 'green' Bd& mber cabochon. 

Figure 1.24 'Green' amber c h c h o n  showing burnt s h e  on the bnck. 

P i  1.27 'Green' amber c a b a h ,  aide view, showing golden colour. 
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- 
Figure 1.29 Detail of polybern disc. 



24 GEMS AND ORNAMENTAL MATERIMS OF ORGANIC ORIGIN 

Figure 1.30 Pressed mkr, showing oxidised outlines of amber pieces. 

Figure 1.31 'Amhid' pressed amber, showing 'featherb&. 
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Figure 1.32 Old pressed amber beads (Victorian), and heat-mated B d ~  
amber beads (modem). 

Figure 1.33 Detail of old pressed amber beads, showing d c e  deteriora- 
tion. 
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Figure 1.34 Pieces of rough and polished g a l .  Top, left and middle: South 
Americm copd; right: New Zedand kauri; bottom right, Dominican copal. 

Figure 1.35 Detail of copf  d c e ,  showing deterioration and ' d m .  
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Figure 136 Copal seeping on & of Kauri w e .  

New zedand huri 
The most famous of copals, the so-called kauri gum, is h m  the Ag& 
australis (Fii. 1.36). Examples of this tree can still be seen today in a 
couple of the national forests in North Island, New Zealand. The 
species almost died out following overcollection of the gum. The 
problem was exacerbated by the popularity of the mod,  which, 
growing very straight and tall and with no lateral branches but only a 
crown at the top, was ideal for werything from ships' masts to house 
building. Today all collection of copal, which is gathered h m  around 
the roots of the trees, is regulated, and indeed is only dowed if a tree 
falb from old age or other natural causes, Use of the wood is regdated 
in the same way. 

Kauri gum is of a darker colour thun most mpds (Fig. 1.341, and, 
like the Japmese copd, some of it i turning into amber. It is mostly 
-parent and it conmius few inclusions. Insect inclusions are 
m e l y  rare. It has been successfully worked into a variety of decora- 
tive objects and jewellery. 
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- - - 

Figure 1,37 Bear and webfooted bird. Found separately in Jutlmd, 
Denmark. Dated 680M000 BC. N M  MMM qf D m m d .  

ing to the gods. The objects found in the bogs are much better pre- 
h u  hose fwnd in earth, and though m d y  dark red-brown, they still 
display some clarity. The h i s  dug out of graves die comprmsed 

chocolate powck and have lost all their former g h y ,  
~ o l o g i c a l  digs have shown that by the Bronae Age 3000 yem 

later, there was less amber around in the north, but instead there was 
copper. This was imported together with salt, and traded for amber 
which was becoming popular further south. It h been found, for 
-pie, in Greek graves dating h m  t b i ~  time. 

The Romans loved umber, They imported large quantities of rough 
mated,  which they cut and polished and even turned on lathes in 
their own w&hops on the Adriatic coast. Wearing amber was strictly 
a fign of smtus, md its use was regulated. Documentation exists that 
it was worn by gladiators, and there is also a suggestion that it was 
used to adorn horses on c e r e m d  occasions. 

By the third and fourth centuries AD amber was agaiu being worn in 
the north, and the V i  had their own workshops. During all this 
rime it was a sign of wealth, and was dso believed to bring luck. 

Little was used in the Middle Ages, either at home or as an export 
materiarl, but it k a m e  popular again in Europe in the fourteenth 
century, when there was a great demand for rosaries. Collection of 
amber hnn the eastern shores of the Baltic was strictly regulated and 
anything found belonged to the local duke. Stealing was instantly 
punishable by hanging. The rough material was sent to the cities for 
working, and amber guilds developed in the cities. The guilds kept tight 
control on the whole business of working and selling the material. The 
most famous of the amber cities and the one that probably produced 
the most b e a u w  work was -berg. 
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Figure 1.38 Chinese w e d  buckle. Baltic amber. Qing dynasty. 

In 1899 control of amber was t b  wer by the Prussian state. By 
this time it was no longer dredged h m  the shoreline but mined in 
open pits after the topsoil had been removed. It is still mined in those 
areas today. 
T h e  good-quality amber was used for decorative purposes while the 

off-cuts and poorquality material was boiled down in oil, thinned and 
used as a hard varnish for wood, especially for musical string insm- 
ments or for ships. 

The Eumpean Golden Age of amber work was in the seventeenth 
and eighteenth centuries when master camem, often foreign, were 
employed by the royal courts to work in amber, ivory and precious 
metals. Even royalty themselves dabbled in working the materials. An 
example was the Danish royal court, which was then very wealthy. As 
a result the museums in Denmark contain h e  examples from the 
period, including whole M e l i e r s  in amber and s set of dinner plates 
made of amber and silver. Most famous of their camem was probably 
Lwena Spengler, who was born in Germany, mwed to England for a 
time, and then on to Denmark. 

The work done at this time was very varied, h m  w e d  figures to 
eglomid work and marquetry. Items produced included such objects 
as table ornaments, caslrets and t m h d s .  Much of the amber work was 
mounted in silver m d  combined with ivory (Pi. 1.39). 
The most fantastic md fanciful example of this type of work has to 

be the famous Amber Room built in 1711 for Frederick I of Russia. 
The room consisted of wooden panels inlaid with amber mosaics, some 
of them b a h d  with gold leaf to emphasise the dour  of the amber. 
Mirrors and furniture for the room were similarly adorned, with the 
result that pretty much every surface of the room was covered. The 
&ct, if not stun- must c&y have been startling. Originally 
installed in Berlin Castle, the room was later dismantled and mwed 
to the Winter Palace in St Peters- as a present for Peter the Great. 
In 1755 his daughter had the room dismantled again and moved to the 



Figure 1.39 Amber and ivmy casket, made by Gumfried W o h ,  1707. 
Rmgnbms Cad, co#?&ph Dt?mmrk" 

summer residence of the Tsar and his family at Tsarhe Selo. Here it 
stayed until the Second World War. When the Germans attacked in 
1941 the amber panels and furnture were dismantled and taken away. 
To date no one knows if it was looted and broken up, burnt in a 
warehouse &, or hidden where nobody d d  find it. It remains one 
of the mysteries of the twentieth century. Recently a m k  &men 
have slowly nmeated the panels and furniture from old photographs, 
and the room is rebuilt at the Summer Palace. 

By the nineteenth century amber was again being used as jewellery. 
Necklaces, bracela, rings and other items were being made. Some 
simple boxes and caskets were made but the innicate work of the 
Golden Age was not repeated. 
The late heteenth eenmy saw dx appearance of pressed amber, 

which was popular for smoking requisites and j m e k y .  F a d t e s  pieces 
were hceted beads and brooches depicting flowera and fruit. Early plastics 
also appeared on the market and pretty, red Bakelite beads imitated 
burmite. When the 6 h  gtsmesic Park came out at the end of the last 
century nanmd amber saw a muhanee, and it remains popular today. 

Amber off-cuts and dust are still used for varnish, and for alterna- 
tive medicine produrn, where it is turned into creams to ease aching 





2 Jet
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Figure 2.1 Various jets, d d s e  frwn bottom: Whitby half polished on top 
of Whitby rough, M&an hulf polished, %can rough, Ukrunian rough, 
Chinese polished. 

lack of air prevented further decay. Later, geologid changes caused 
the seabed to lift above sea level so that we now find jet on land. 
Jet occurs in small seams of around 2C25 un thick and less than 
a metre long. 
Whitby jet occurs in both 'hard' and 'soft' qualities. The latter is 
unsuitable for working as it is slightly brittle and may at some time 
d. Although the reason f%r the differences is uncertain, there are 
theories that sofk jet may have been formed in ksh water, or that 
it m a y be younger. It is also possible that soft  jet contains more 
sulphur, which prevents the material from hard* in the same 
way. A jet w o r k  can see immediately which material he is dealing 
with, though people with less e e n c e  may h d  it mdt. 
Whitby jet also o c m  ag 'plank' or 'core' jet. Tlis refera to the way 
it has been W e d :  either completely httened or with a silici5ed 
core. 
There is little smcture to be seen in jet, though in rare e e n s  
of rough material it is possible to see the mual growth rings of the 
orighd tree, which have been compressed to flat lines. 

+ When found on a beach jet h a  a dull, water-worn appearance (Fii. 



FIgare 2.2 Piece of Whitby jet showing conchoidd hcture. 

2.1). When dug out of the ground it is covered in a greyish skin 
called 'spa?. 
Jet displorys a conchoidd fracture when broken (Fii. 2.2). The b d  
shows the mated's deep, velveq black colour and high lusm. 
Polishing dso brings out the colour and lustre (Figs 2.1 and 2.14). 
Although saciently hard to cut, turn and polish to a high lusm, 
jet is relatively soft. This means that, though irs lmme does not 
diminish with age, it coln become matched. The colour remolins 
unchanged and does not fade. 
When worked, jet produces a brown dust, and when rubbed m s s  
a rough gurface will leave a mid-brown stre.& of colour. 
Jet is a poor conductor of heat. It feels warm to the touch. 
Iike amber, jet can become saciently elemidly charged when 
rubbed to be able to pick up items such as d feathers. 
Also like amber, jet is very light. 
Chemically, jet is about 75 per cent carbon with some hydrogen, 
oxygen and sulphur. There can also be maces of many other 
minerals. 

TREAT- AND USES 

Jet is used mostly for jewellery and small, decorative items. It is best 
known for its use as mourning jewellerg in the nineteenth century. 
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Figum 2.3 Jet and jet simulant9. Top row: vulcanite, jet; bottom row: 
vulcauih bog oak, jet. 

Jet can be cut, carved, turned on a lathe, d polished to an almost 
vimm lusm (Hi. 2.3). 
Jet cannot be softened or moulded. 
Jet is neither dyed nor bleached. 
To make up larger items, pieces of jet are glued together. Screm 
are never used. The d t i o n a l  glue used by the jet workers in the 
nineteenth century was an animal d e k i h e  called 'wkamatutt' 
(Fig, 2.11). Today q e p w r y  glue h taken its place. 
Due to its wlour, jet is ideal for use in combination with other 
rnaterid~ such as ivory, for m p l e  as cameo doublets, with a jet 
back topped by an ivory carving, or as triplets of jet, ivoq and jet. 
It has dso been used to kame painted miniarures or shell cameos. 
Jet has been used in mosaics, for example the Florenrine mosaics 
called 'piem dura', which combined coloured stones. 
In the past jet j d e r y  w a s  seldom mounted with a m d  surround. 
Today it is mostly mounted in silver. 
Late nineteenth century necklaces were sometimes made of beads 
strung on thread in h e  traditional way, but also very typical were 
those made of carved jet links (Fix. 2-14), 
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French jet is glass. It was h t  made to satisfy the increasing 
demand for black jewellery in France and was cheaper than jet as 
it could be mass produced. Later it was also made in England and 
called Yamhall glass' (Fig. 2.4). It may show some mansparency 
by msmitted light - usually a dark red colour due to its manganese 
oxide content. It is much heavier than jet or any of the other 
simuhts, and is cold to the touch. It has a bright, glassy lustre and 
can contain air bubbles or display molrks from moulding. Being 
glass, French jet has a conchoidd hcture. It is usual to see lots of 
d h c t u r e s  where it has shattered, rather than a single break. 

Figure 2.4 'French jet' glass beads. 

Figure 2.5 Detail of bog o&, with typical motif. 



F I  2.6 Jet s imuh t  showing uneven colour. 

T h e  following are dl man-made polymers that were used in the early 
to mid-twentieth century, and resemble jet. They may be encountered 
in the antiques world today. They also appear in Chapter 13 ('Plastics') 
where they are dealt with in more detail. 

Vuleanite is by far the most common of the jet simulants. It is also 
Imown as 'ebonite' and is regarded as an early plasric. It was made 
by vulcanising rubber, that is to say by heating rubber with sulphur. 
It could be mdded  and mass produced and was therefore much 
cheaper than jet. It was totally opaque and oolour was added to 
make it a deep black. The colwr faded with age and today most 
pieces display a greenib-brom hue (Fig. 2.3). They have dso lost 
their high polish. Under magnifmtion tiny spots of wying colour 
may be seen, a~ am a slightly pitted surface (Fii. 2.6). Vulcmite 
did not split when worked so items of j d e r y  could be screwed 
together (Fig. 2.1 1). The material was not completely rigid and, in 
the case of necklaces, the links could be bent open to be joined 
(Fii. 2.9). Like jet, it gives a brown streak. 
Gutta pereha in its pure form is white, and in crude form can be 
brown or black. It has the same chemical formula as rubber but a 
different physical state. It was not vulcanid as it was far too 
valuable a material and was prized for its elasticity and plasticity, 
and would have been ruined by v u l c ~ t i o n ,  It was m y  easy to 
mould and could take intricate patterns, but to be made into 
jewellery, it would have needed to be hardened in some way. Gum 
per& was less durable than vulcanite, and cmcked and deterio- 
rated when exposed to air over a long period of time. Instead it kept 
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well in cold, dark and wet conditions, which is why it was much 
used for covering underwater telegraph cables. Even so, there me 
many that believe it was widely used for jewellery. This confusion 
possibly arises as the name 'gutta percha' became a generic term 
used fbr many materials. 

Figure 2.7 Horn chain link, cut only on w e  side, md showing ~ t e d  simae 
turt. 

C 
Figure 2.8 Jet chain link which has been cut through. 



Figure 2.9 Vulcanite chain linlc which hag not been cut through. 

&is dufci is often mentioned as ti simulmt for jet but was in fact 
seldom used because it was formed in large, steel moulds, which 
were not suitable for the production of amdl items. It was a mixture 
of hardwood flour and ox blood, coloured with lampblack (a form 
of soot). It took a good, detailed imprint, was durable, and had its 
own niche, being used for plaqua, barometer -8, dwells  and 
other luge. items (Fii. 13.2). The m a t 4  gives a brown streak, 
but the words 'Bois Durci' often appear moulded into the back or 
bottom of an object. 
Shellac was a substance excreted by insects. It was mixed with 
wood flour, moulded and dyed - usually black or brown. It was 
lighter than bois durci and e v e  good detail in moulding. It was 
used to make picture frames (Fig. 13. l), dressing table sets, some 
j d e r y  and, notably, 78 rpm gramophone records. Bxamined 
under a microscope it is possible to see the wood content. Black 
shellac gives a black streak. 
Celluloid was one of the early plastics that was used in numerous 
ways. It was made of cellulose nimte and was -ely 
combustible, but a saCer version, cellulose acemte, was later devel- 
oped. Dyed black, they are reasonable imimtions of jet but hey have 
a plasticy look and feel. Black celluloid gives a faint, black meak 
Bakelite, or phenol formaldehyde, could be dyed any colour and 
was widely u d .  When dyed black it was also a reasonable jet 
imitation, but it dulls with age and has a plasti* look and feel. 
Black Bakelite gives a black M 
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Figure 2.10 Polished Chintse jet M and Whitby jet brooch, 

Large items me very d i k e l y  to be of jet but may be mule of bois 
durci, which is dm heavier than jet or plastics. Under xmgdia- 
tion the wood flour content of h i s  durci may be visible. 
An object with clasps or pins screwed into place indicates vulcan- 
ite (Fig. 2.11). 
Chain links with only one cut in them cannot be jet as they would 
have to be slightly flaible to be opened and linked together. Jet is 
rigid, so flexible links indicate vulcanite or horn (Figs 2.7 md 2.9). 

Figure 2-11 Brooch fittings: left, vuleanite with meml pins; right, jet with 
glue* 





Figure 2,12 Jet simulant bead, ahowing exc~sive damage from hot-point 
tesL 

give off a smell of sulphur - a smell similar to that of rotting eggs. 
Other plastics will give o b  an acrid smell. 
Hot point test.* A burning test can also be carried out by press- 
ing a hot needle point against the specimen. It will only b u m  the 
surface of jet and coals, but will melt the &ce of plastics. 
However, there is a danger of combustion if the plastic is celluloid, 
and also a danger of melting a large hole in the material (Fig. 2.12). 

*Note: Care must be taken with the burning and hot-point tests as one 
of the early plastics (celluloid) will & a h  when heated. It is marghdly 
less dangerous to heat a amping of the materid to be tested than to 
stick a hot needle into the whole item, 

A further test is possible to determine if om object is made h m  
v u l k t e :  

Placed on a piece of silver for a day or two, the sulphur content of 
vulcanite should leave a mark on the silver. The silver must be 
abraded clean as in a dishwasher, and not polished clean with a 
cleaner that leaves a protective film. Only vulcanised jet simulants 
will do this. 

CONSERVATION STATUS AND AVAILABlUTY 

Whitby jet is today collected only by beachcombing. It washes ashore 
after storms or appears on the beach after cliff falls have dislodged a 



seam. It is mostly collected by the few c a m  living in and around the 
town, or by ld youngsters who sell it to the carvers (Fii. 2.13). 

Although there are some deposits a little inland, they are on private 
propery, which is also a consewation area, and mining is not 
permitted. 

Similar rules apply to Spanish jet, which is reported m lx even more 
rare nowadays than Whitby jet. 

It is be1ieve.d that jet h m  areas such as the Ukraine, New Mexico 
and China are mined, but as already stated, these materials are of an 
W o r  quality and often not wadable. 

Figure 2.13 Shale di5i nar Whitby. 
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Figure 2.14 Whitby jet necklace, late nineteenth cennuy. gscPdAsry by khd 
Of Allison M#ss@. 





3 Ivory
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Figure 3.1 Young &an elephant. Tanzania. 

Elephant mks are upper incisom embedded deep in sockets in the 
upper jaw. From the age of about two years when the deciduous tush 
(millr tusks) fall out, the mature tusks grow throughout the life of the 
animal. They grow in a gentle, downward then upward curve and are 
solid almost throughout their length. There is pulp cavity only in the 
section of tusk that is within the jawbone. There is little if any enamel 
cwering, and this is co&d to the tip. The tusk is almost cyindrid 
and is covered in a narrow layer of p b  dentine. Inside ~ s ,  in cross- 
section, the & bulk of the dentine shows the typical 'engine turning' 
or cross-hatching pattern that is unique to elephant or mammoth 
ivories (Figs 3.2 and 3.12). This is a series of intersecting arcs a w e d  
by the in- structure of the dentine, In longitudinal section the arcs 
appem as uneven, slightly wavy lines. This wavy pattern of lines an 
appem on other ivories md is not conhed to elephants and 
mammoths. ivory is a pale, creamy colour, while Asian is a 
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Figure 3,2 Pepper mill, showing 'engine turning' pattern. Elephant iporg. 

little whiter and more dense, and does not show the engine nrrning 
pattern so clearly. 

As herbivores, elephants' other wzh are all molars. There are two 
teeth in wear on either side of the mouth, in h t h  top and bottom jaws, 
and like the tusksl they also grow throughout the animal's life. They 
are worn away with hewing and are replaced by new teeth growing 
h m  the back of the mouth. This process is continuous so, if the 
elephant lives long enough, the 111 complement of six sets of teeth will 
have k e n  worn awayl and ha l ly  the animal will die of starvauon. The 
molars are seldom used for ivory as thgr are not homogeneous. They 
are made up of folds of dentine and enamel and are stripy meam and 
white in oolour Ww. 3.13). 

Elephants use their weight to knock d m  a s ,  and then use their 
tu& for saippiug OE the bark and young shoots. A fully grown African 
elephant may fell three trees a day in order to get enough to eat. 







The f e d e s  dso a n y  tu& though theirs are mder and seldom 
measure more than 60 centim-. 

The tusk hug a layer of cementum covering the dentine, and enamel 
at the tip, though both may be worn away. The cementum is dso prone 
to crolcldng dong the lengh of the tusk. In cross-section these cracks 
appear as d i a l  lines mound the edge. 

Diagnostic for walrus ivory is that it is the only ivory to contain 
primolry d secondary dentine. The former displays very h e l y  packed, 
concentric lines and makes up the bulk of the tusk. The latter has a 
bubbly appearance like that of tapioca or rice pudding (Figs 3.3 and 
3.16). It U s  the cenm of the tusk all the way through h m  the tip to 
a small pulp cavity in the part of the tusk attached to the jawbone. 
This secondary dentine looks more hgile than the primary dentine, 
but it has the same hardness, and the material can be camed and 
polished with little Pegard to the different textures (Fii. 3.3). 

The rest of the walrus's teeth are smd and peg-&, and only about 
5 centimetres in length. They tend to have a proportionally much 
thicker layer of cementum and a very d area of secondary dentine 
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Figure 3.4 Letter 
opener. Sperm whale 
m. 

A male can grow to 16 metres md weigh up to 44 tonne8 when fully 
mature, while a female is u ~ d y  Iws thm 11 rn- long, and much 
lighter. The new-born calves weigh 1 tonne. Females reach maturiy 
at 45 years, and only d v e  every h e  years. 

Sperm whales have 2&25 peg-hped teeth on each side of the lower 
jaw only, those of the upper jaw remolining undeveloped. The teeth 
emerge late, and in some females never emerge at all. They can grow 
to around 25 centimems in length and weigh more than 1 kilogram. 
T h e  orca, Orcirnrs mca, though commonly called the lciller whale, is 

not in hct a whale but is the largest of the dolphins. It is easily recog- 
nised by its verg distinctive black and white markings. It prefers cold 
seas, especially the polar regions, but it will venture fimher afield. It 
is much smaller than the sperm whale but is greatly feared by other 
cetaceans and sea animals as it is a versatile predator, attacking 



mything h m  fish and birds to the largest whales, k s  catch this 
large prey by working together and hunting in groups. Although they 
may taw their prey before killing it, orcas kill to feed, rather than for 
pleasure. 

An orca has -50 teeth: 1&13 on each side of the top and the 
bottom jaws. The teeth interlock neatly when the jaw is closed. Orca 
teeth are slightly smaller and narrower than those of the sperm whale 
and tend to curve slightly inwards and backwards to facilitate feeding 
off larger prey. 
The teeth of both species are solid for most of their length and are 

enamel tipped. The rest of the tooth is covered with a layer of cemen- 
tum. In moss-section they appear round or slightly oval, with a mansi- 
rion ring evident between the cementum and the dentine. T h e  dentine 
displays h e ,  concentric rings, with a dark spot in the centre (Fig. 3.4). 
In longinrdinal section the cementum is still clearly visible on the outer 

Figure 3.5 Tho tupihh h m  Greenland. Mid-twentieth 
Spermwhale ivorg (atanding) and mmhd ivory. 

century. 









Figum 3.6 Bods tusk with engraved and mloured pattern. 

on each side of the top and bottom jaws - which are canines. T h e  lower 
pair juts out at right angles hm the jaw and cumes slightly upwards, 
while the upper pair are bigger and curl out and back into large tusks. 
The wild boar, Sus smfa, was once native to the whole of Europe, 

but died out in some of the northem counmiw, including the UK. It 
is thought that their recolonisation of the UK followed the Great Storm 
of 1987 when wild boar escaped h m  rare breeds farms. Like all suids, 
they are pro& breeders and are now happily multiplying in the south 
eastern counties. 

Although piglets are pretty little things, not everyone considers the 
adults to be attractive creatures, and the Mean warthog, Pkacockom 
udtbpks, is a prime example. T h e  spectacular tush of the warthog 
add to its unusual appearance. 
The barbirusa of Indonesia carries the most elaborate of all suid 

tush in that the top pair emerges through the skin at either side of the 
nose, rather than h m  the mouth, and then curls up and back into an 
almost complete circle. 

Suid tush are hollow fw much of their length. They are also slender 
and all of them curve to some degree (Fii. 3.6). In cross-section they 
can be squared or triangular and show irregularly spaced concenmic 
lines of dentine. Much of the exposed tusk may be covered with enamel 
and have h m  along its length. The creamy colour is not always wen. 
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Figure 3.7 Model of the m t e  Noffpegiaff Lion, by Jacob Jema Nordrnand, 
1654. Elephant ivory. Rosmbotg Carrls, Gbpdagm, Dmnurk 

USES SPECIFIC TO SUID IVORY 
Due to the size and shape of suid iwry it is seldom carved. T h e  tusks 
are usually left whole or may be poliahed or inscribed as a decorative 
item, They am be used m handles - for example, for hives - or 
threaded as necklaces or bracelets, to be worn as decoration or as 
trophies. 



Figure 3.8 Detail of ivorg inlaid cabinet, with etched patcem. &&ah. Early 
f w e n M  cennuy. 

TREATMENT AND USES 

Dependkg on the natural shape of the ivory being used, it a n  be 
cawed into various objects such as 6gures, picturesl n e m h  and 
ecclesiastical  item^. It can be turned on a lathe to & items such 
as round boxes or biUiard balls. Both cawing and turning have often 
been used on the same item. 
Ivory is usually polished after working, giving a beautiful and lasting 
lustre. 
Elephant ivory can be cut in a very thin layer by romting a piece of 
tusk @st a blade, and slicing it finely in longitudinal section. This 
w a s  used for inlay or piano keys. 
Thin strip of elephant ivory can be soaked in wter and gently bent 
into a mmed ahape. Examplw of this are the sails in earvinga of 
sailing ships (Fii. 3.7). Ivory cannot be moulded. 
Ivory can be used as an inlay, sometimes with a pattern etched into 
it for f u d m  decoration (Fii. 3.8). 
Ivwy c m  be inlaid with materials such as mother~f-pearl, cod, 
tortoiseshell or ebony. This ha8 been popular in Japan, where it is 
d e d  work. 
With the exception of hippo ivoryl dl ivories a n  be s ~ e d .  Thi~ 
is often wen in chess pieces or hife handles. 





Figure 3.9 'Ivorine' p l a h  h e & ,  imimting elephant ivory. 

Figure 3.10 Plastic imitation of sperm whale tooth with mimhw. 

F- 3.1 1 Moulded plastic imimthg iwry amiug. 



×



I 
Figure 3.12 Cross-seetion of mammoth tusk, showing 'engine turning' 
pattern. 

Figure 3.13 Croas-sectim of elephant molar, showing folds of dentine and 
cementum. 
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1 

Figure 3.14 Sehon of narwhal tusk showing apiral. 

Fqure 3.15 Cross-section of narwhal tusk, 

The diagnostic for cetrain ivories is their structural patterns, for 
example the 'engine turning' pattern in elephant or mammoth ivory, 
the tapioca pudding look of the secondary dentine in walrus ivory, 
the diagonal pattern on narwhal ivory and the concentric lines and 
dark central spot of sperm whale ivory pi  3.4 and 3.12-3.17). 
In latger amhgs or objects, the cumature of a tusk may be 
detectable. =ation of the structural pattern is needed to deter- 
mine which type of tusk has been used. 
Bone does not take as good a polish as ivory. 
Small black d m  in crossaedon, appearing as lines in longi td id  
section, are diaguostic for b n e  ( F i i  4.2 and 4.3). 
Plastics have a different feel with a less velvety surface. 
The d c e  of plastic8 acmtdm easily and dulls with age, whereas, 
although ivory a n  be aaatched, it retaks its high polish. 

+ Even, h e ,  p d e l  layers of opaque a d  slightly translucent mgter- 



Figure 3.16 Fossilised walrus ivory, cros~aections. 

Figure 3.17 Cmss-sdw of hippo tuslr, showing interstitial zone. 

id, seen in longitudinal s d o n  (or seen as blocks in cross-section), 
indicate a plastic imitation of elephant ivoq pig. 3.9). 
A completely uniform colour, swirls of colour, or complete lack of 
structure indicata a plastic or reconstituted bone or iecon~tituted 
ivory, This i Hcult to see in veq s d  items. 
The occurrence of air bubbles or mould marks is pf of plastic 
or reconstituted ivory or bone (Fig, 3.11). 
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Figure 3.18 Card case. Japmese. 
Late nineteenth century. Elephant 
ivory. 

whole item. Futrher, the ivo y was sometimes engraved and the pattern 
stained black, for a more ornate effect. The wood used was often 
rosewood, and the adngs often depicted people and animals. 

The art of inlaying gem materids with gold and more gem materi- 
als was perfected in India. Ivory was an obviws base for this work, 
and there are many examples of carved ivory figures or jewellev that 
have been inlaid with gemstones. 

The earliest examples of carved ivory come h m  China, and are 
dated around 5000 BC. They are a few, simple pieces such as perfor- 
ated plaques. Little exists h m  such early times, but we h o w  that, a 
couple of thousand years later, ivory jewellery was put into burial sites. 
For many centuries it was used for jewellery and as inlay for furniture. 
Only later - around 700 years ago - did the art of canring it into figures 
and ornaments M o p .  

The me masters of the art of carring have always been the Chinese, 
and, with their rwerence for ivory, the carPings they have produced in 
this m d u m  are unsurpassed in quality. Beautiful statues, ornamental 
objects with carving so htricate that it resembles lace, the famous balls 
within balls made h m  a single piece of ivory, even chains made with 
solid links, all these and more have been produced over the years. 

Japan was strongly influenced by China, and their -ship is 
almost on a par with that of the Chinese. Originally, ivory was used as 
inlay, sometimes together with tortoiseshell, silver and gold. And, like 
the Chinese, the Japanese later developed the art of carving it. 
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Figure 3+19 Carved 
ivmy gaud depicting 
m eagle: the spbol  
of St John the 
Evangelist. 
Cmljngim. Ninth 
century. vifmia a d  
A M  M w l m ,  
LoffdoK 

Netsuke - toggla worn on the clothing - are probably the best 
hown Japanese cwed item. Also made were 6gures, d s ,  and boxes. 
h t e r  many of the items produced were made specifically for export to 
the west (Fig. 3.18). As in India, ivory in Japan has also been u d  as 
a background and inlaid with other precious mumids such as d 
and tortoidell. They d e d  the style Shibayama, after the man who 
was B ma~ter of the craft. 

The museums mound Europe have plentiful examples of ivory 
cawin@ dating h m  early m e d i d  times. Most of these are ecclesiast- 
i d  caminga such as portable dtm, a d  many are of &I ivory, 
because the elephsnt ivwy trade into Europe was interrupted for 400 
years or so by the Islamic conquests, Again, some of the pieces are 
aged and cracked d look somewhat woody, with c o l m  wrying from 
pale beige to brown, but still they retain their intricacy of carving and 
the hint of a polished s h c e .  Others are in excellent condition and 
wen retain some of the paint with which it was customary to adorn 
the carving (Fii. 3.19). 

About this time another form of ivwy was being used in Europe - 
especially in England. Beaver teeth were worn as amulets. Unlike 
today, the animals were then abundant, but the belief that lay behind 
the wearing of  the amulets is unclear. 
In the seventeenth and eighteenth centuries the various European 

myal courm had their own master ivwy carvers who produced rnagnif- 
icent -8, reliefk, ornaments and trophies. These were hquently 
mounted in heavy silver or silver gilt, and were added to the royal 
collections to be used as decoration for banquets, or as gifts, or 









4 Bone





Figure 4.1 Small box, showing iuaerted base d ~~ amah. 

Note: Much of the following could equally well apply to ivory (see 
Chapter 3, 'Ivorg'). 

Bone can be e, but only into d or rather flat items due to 
its d i d m e s s .  
Bone can be turned on a lathe and made into, for example, small 
boxes (Fig. 4.1). 
Bone can take a high polish after canring or other work. 
Bone can be stained to alter its colour. This was hquently done 
in the manufacture of knife handles. 
Bone can be engraved and inscribed. 
Cut and catved into thin slivers, bone can be used as an inlay material. 
Bone cannot be softened, so must be cut or carved into any required 
shape. 
Bone is a poor conductor of heat, so has been used for tea or coffee 
pot handles. 
Bone ig more durable than ivory, which tends to warp or crack 
unless stored carefully. 

Bone is a relatively inexpensive material and is k e l y  available, so it 
has not been necessary to imitate it. However, bone has itself been used 
kquently to imitate ivory. It also some resemblance to antler. 
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b d c .  Due w the availabiliy and low cost of bone, almost the 
only materials that have been used as simulants - and which d 
be mistaken for it - are plastics. 
Reconsdtuhd bone. This material is not common but does 
occasionally appear on the market in the fom of small &reg or 
nets+& ' c ~ ' .  Probably intended to imitate ivory rather 
than bone, it shows a total lack of structure or marla h m  carving 
tools, but will probably show signs of having been moulded. It is 
made of powdered bone mixed with a Wer. 



TESTS AND IDENTIFICATION 

Chemical tests are not used on bone, and identijication is by sight: and 
feel. 

Visual examination 
+ Bone lacks the mid identifying features of ivory, such as elephant 

ivwy's 'engine turning', &B ivorfs secondmy dentine, or 
concentric linm in the dentine. 
On a polished, smooth surface of bane, the H a d m  d s  can 
be seen. In cross-section these appear a tiny dark do& while in 
longitudhd section they show up as smight, thin, dark lines. These 
are unique to bone ( F i i  4.2 and 4.3). 
The Ha& canals will still be visible on a hollow or concave 
piece of bone. 
Many types of bone and iwrg are the same, mamy colour, while 
antler tends to be dark  - pale grey or --brown. 
Bone seldom takes as hi& a poliah as ivory and t h d r e  usually 
h c h  the s i l k y  feel of ivory. 

+ The shape of an item may give some indication of its origins 03%. 
4.4). The curvature and hollow mucture of bone is limiting, and is 

Figure 4,4 Apple corer made from a d bone. 









5 Antler
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which has a spongy appearance (Fig. 5.1). This core permeates the 
whole mtler. The size of the core varies sccoiding to the species, and 
whether or not the animal is domesticated - and therefore castrated - 
or, in the case of reindeer and caribou, the female has a d. In these 
cjrcumsmnces the core area is larger and the solid parts we -er. 

Antlers grow as pairs, a d  are incredibly growing. They are shed 
wery year after the rutting smon, and a c h  year they grow p r o e v e l y  
larger and have more brauches (dd tines or prongs), until a smg 
d e 8  maturity. In the case of a European elk (or American moose) 
the antlers grow over s p a  of appmxhately 150 days and wn mi& 
a weight of 30 kilograms, which e q d s  dmost 1.5 kilograms per week 

Figure 5.2 Antler da: red deer und reindeer lying on elk antler. 









Figure 5*3 Tupilak 
of reindeer antler. 

Antler is readily available and relatively inexpensive, and therefore is 
seldom imitated. 

Phtic. The only mated likely to be fwnd i m i t a a  antler is 
plastic, though this is very d y  seen. 
Bone. This would not be used as s simuhnt, but if the core has 
been removed from antler, it resembles bone, and may cause some 
confmion. For ammple, the two m a t d s  were u d  equally in 
Roman times, md because they are both osseous, it can be d3E- 
cult, with such old d m ,  to tell the two materials apart, 



Figure 5.4 Shoehorn and cigar cutter with handles of red deer antler, and 
cork mew of polished reindeer antler. 

~ T S  AND IDENTIFICATION 

Antler is easily recognisable by its structure. Even when the ridged 
outer surface has been removed, the spongy looking core is unmistak- 
able (Fig. 5.1). Only if the centre is absent can there be ficulties. 

Visual examination 
Antler i usually a darker shade than the creamy colour of bone. 
Antler tends to be beige or pale grey, depending on its  origin^. 
A ridged outer surface or a spongy looking centre i indicative of 
antler and i wi ly  seen with the nakd eye vi 5.2 and 5.1). 
Under mamcation the polished surface of antler shows a more 
mottled appearance with lots of tiny, dark spots, d it lacks the 
straight, dark lines of the Haversian canals in bone. In moss-section 
antler la& the d, black dots of these canals. 







6 Rhino horn



Figure 6.1 African white rhinoceros (Suaie, at London Zoo). 

h m  the other rhinos in having a skin that appears to be in folds or 
sections and looh a little like amour plating. 

The Javm rhino, Rkiffocms s m z h h r ,  is similar to the Indian rhino 
but somewhat smaller and with a smaller horn. It lacks the distinctive 
folds in the skin. 

The Sumatran rhino, D h m h u s  smmbwuk, is the smallest of 
them all. It has two homs. 

TREATMENTS AND USES 

Rhino horn consists basically of keratin, as do other varieties of horn, 
and thaefore, in theory, could be treated in many of the same ways 
as other horn and be moulded or pressed to a desired shape. In 
praetiee, this has not happened, due to the very high value of rhino 
horn, and because it is solid. 

Rhino horn can be camed and turned. 
Rhino horn takes a good polish. 
It is possiile to make very intricate, threedhnensiond canings in 
rhino horn. This work was common on old hino hom items such 
as libation and drin$ing cups, and dagger handles (Fig. 6.3). 
Rhino horn c m  be painted or inlaid. 
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Old rhino horn objects have often been mounted with silver or 
silver-gilt. 

* In powdered 5wm rhino horn is used as an ingredient in medicines, 
notably to neuaalise poison and to bring down fevers. 

Rhino horn imitations are extremely rare. 

b d c e  could imitab rhino horn. They me u d k l y  to be convinc- 
ing due to their lack of mucture. 

TESTS AND IDENTIFICATION 

Visual examlnadon 
* At h t  glance rhino horn has an even, mid-brown colour, and looh 

a little like wood, or evm plastic. Closer inspeetion reveals that it 
has a smiped brown pattern, following the lines of the tubular 
formaton of the material. It can be very slightly paler on the outside 
sudkea, though unlike cattle horn, it does not display dhhct  
colour e t i o n s  or patches of colour (Fig. 6.3). 

F* 6 2  Structure of rhino horn. w e d .  







Figure 6.3 Rhino horn cup. Chinese. Eighteenth century. Y i  d A M  
Muwm, Londorp. 

Rhino horn has been used for centuries, by many nationalities, for 
a variety of purposes. The trade to China goes back 2000 years. For 
half of this time it was customuy for Chinese aristocrats to present 
their emperor with rhino horn vessels to celebrate a birthday, These 
could be in forms such as cups, bowls or brush pots, and were intended 
to be m s u d ,  not used (Fii, 6.3). The Chinese greatly admired rhino 
horn and, with their usual beautiful workmandip, c d  it into d 
manner of item, from buttons and belt buckles to combs, b r d e m  
and mlismans. 
In many parts of the world, including Chrihan, Buddhist, Hindu 

and Muslim cuuntries, drinking cups made of rfiino horn were thought 
to be able to detect poison, which was supposed to bubble in the cup. 
In Japan it was catved into netsuke, and in Europe, in the early twenti- 
eth century, it was being used for everything from pistol grips to door 
handles. In Africa rfiino horn was always used for Ear more practical 
purposes, such as utensils, or as an ingredient in some simple 
medicines. 

It was in the Far East, especially in China, that belief in the medic- 
inal power of rhinoceros horn w a s  so great. In sixteenth century China, 
imported horn h m  India was being d t e d  with the ability to cure 
& bites, ha l lu~ t ions ,  typhoid, headache, food poisoning, boils 
and fever. Con- to western popular belief, there w a g  very little 
indication that it would act as an aphrodisiac. 



7 Horn
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the horn forms a sheath covering a bony core, which is attached to the 
hntal bones of the animal's skull. Horns are permanent smmures, 
which grow continuously throughout the animal's life. 

The colour in horn comes &om the pigment melanin. The colwr 
varies from cream through bmwns to black, or can be a mixture of 
these colours, depending on the species. 
All types of horn are waterproof and greaseprod, and cau be made 

into items that are airtight. The material is also thermoplastic so can 
be heated and moulded, retaining its ahape after cooling. 

Now Baleen (see Chapter 12, 'Miscellaneous e c s ' )  and hoof are 
very d a r  to horn and have in past times been put to many of the 
s a m e  uses. They are a h  made of keratin, but me solid. Eke horn, 
hoof also consists of lamhuted layers of keratin, The structure of 
baleen is dilkent: it consists of very h e  tubes of keratin, held together 
by a coating of the same material. 

It can be difEcult, if not impossible, to tell whether a fished item 
has been made from hoof, baleen or horn. The shape of the hished 
item may give some indication as to im origin, as the natural shape will, 
to wme extent, iduence how the m a t e d  is fu&ioned. 

Derived h m  wWa1 baleen is no longer used today. Hoof is used 
mostly for the production of gelathe or fertili~er. 

T H E  SPECIES 

Any horn can be used to malce items of jewellery, boxesl and count- 
less other objects, and there are examples of weird and wonderful items 

Figure 7.1 Water ln&lo in V i m .  
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:ated horn. Both ram's horn. 

Rams' horn is more compact than other ypes of horn, so it is harder 
to work, but gives very beautiful results. The sheath varies in thichess 
around its circumference, md is almost triangular in cross-sectim. It 
is also curved and ridged (Pig. 7.3). 

Little rams' horn is used today because of its complicated shape. 
When worked it is usually compressed into a solid piece of materid 
which is best used for cane and stick handles. Polished rams' horn 
varies in colour according to the species, but is mostly a uniform 
colour, often a very amctive, sillylooking pale honey (Fig. 7.3). UK 
supplies today come h m  domestic herds in England and Scotland. 



Figme 7.4 Various modem horn items. 

Figure 7.5 P i e  of 'h&orna over a d o n  of unworked horn tip (magni- 
fied). 





Figure 7.6 Pressed horn button. Late nineteenth - m y  (magded). 

Today powdered horn is mixed with a fler to seal cracks or cwer 
b l h  in horn  item^ such as cane handla 
Horn can be bleached to a pale opaque colour with an almost irides- 
cent sheen. This was seen in art nwveolu jewellery (Fig. 7.13). 
Horn can be dyed, as a rule with organic dyes. The dyed colour is 
only on the surface. In thin layers dyed horn could be used as 
coloured veneer on furllitwe. 
Horn was dyed black as a cheap imitation of jet, when this mater- 
ial w a s  popular for jewelleg. 
Horn can be bleached and painted, as, for example, when imitat- 
ing tortoiseshell. T%is was sold as 'mochhell' in the nineteenth 
century and was used mostly for hair ornamenm, fans and combs. 
Horn does not last forever, but deteriorates with age. For this reason 
there are few veq old items to be found in museums. Damp, heated 
storage is e s p d y  damaging to horn. 
The patina of horn is retained by haudling it, hence it is a good 
m a t e d  for use in stick be. 
Horn is not fitted by d t  or vinegar, so it is ideal for use as d t  
spoons and salad s w v a s .  





~igare 7.8 Hmn s m m m  under mad-po lam (ma-d). 

In crosection, for example in buttons carved h m  the tip of the 
horn, the h s  amcture has a fumy appearance, possibly with 
rings of differing eolour (Fig. 7.9). 
In plastic imitations, there is a complete la& of amcture, and any 
colour variation will appear as random swirls or blobs (Fii. 7.10). 
It may be possible to see air bubbles in plastic imita-. They do 
not occur in natural horn. 
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Figure 7,9 Horn button, showing structure. 

Figure 7,lO Plasric button, showing swiils of wlour. 

Pressed or embossed horn has soft  and rounded edges (Fig. 7.6). 
* Carved horn may show marks from the carving tools. Edges and 

comers will be much aharper than with pressed horn. 
M c e  deterhation is not a reliable indication of dx nature of the 
material as both plastic and hom dull wi& age and both m t c h  e d y .  
Piquk work, s o d  worl ' 'p, or a good finish would all  be 
indicators that an item is made from horn or tortoismhell, rather 
thm plastic. 
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u d  as a scoop or a vessel, and large hwns could be used as 
building mat&. In many parts of dx world, horns were added to 
primitive, wooden hunting hats and mash to give the wearer a fierce 
and dangerous a- which supposedly helped to -ten the prey 
into submission - the b i i  the horns, the fiercer must be the hunter. 
The Romans used pale horn, split and flattened into thin layers, as 

translucent widow panes. For centuries these thin sheets of lanthorn' 
protected lanterns hm draughts while still allowing the light hm a 
candle to shine through (Fig. 7.5). 

At some stage it was discwered that horn could be softened and 
bent by heating or boiling it. Further, bits of horn would stick together 
when they were heated, and glue could be made hm the material. 
This opened the way to a multitude of uses, such as spoons and ladles, 
or drinking cups with a watertight base that could stand on a flat 
surface. 

Conmuy to popular belief the Vikings did not adorn their helmets 
with horns, but they did make I- cups from the material. The 
metal mounts for these have been found in V i  burial mounds, 
though the horn itself is long gone. 
Large, mounted drinkkg horns were used for ceremonial occasions, 

and everyone present would drink h r n  the same horn as part of the 

Figare 7.12 Ceremonial drinking horn. Powteenth or Wteenth century. 2% 
N ~ M w w n O f ~  





Figure 7.13 Horn p d t  by Mme Bone. F m e ,  d y  twentieth century. 
~ b y a k r d ~ o f ~ ~ , L m n d o a .  





8 Tortoiseshell
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appears h t  female turtles always attempt to return to their own natal 
beaches to lay their eggs deep in the md.  Nowadays this am be 
problematic for the turtle, as so m y  beaches huve changed over 
recent years due to the rise in tourism. 

A marine turtle can lay up to 800 eggs in one season, in batch= of 
90 to 150. The eggs hatch about nine weeks after they have been hid. 
The baby turtles (the hatchlings) emerge at night and make their way 
straight into the sea, amacted by the celestial light &inkg on the 
surface of the water. 

In the sea, turtles can stay under water for a short period of time, 
but must surface regularly to breath. 

Tortoisethell is made of keratiny the same material as, among other 
things, horn. The oolour in tortoi~erhell comes h m  the pigment 
melanin, deposited in minute globules of about 100 micron in diame- 
ter. Ldke hatiny melanin i~ very common in the animal kingdom as it 
is dso the pigment which gives, for example, feathem, kin, and 
octopus 'ink' their colour. 

Tortoiseshell is a thermoplastic, that i~ to say it can be softened by 
heating, and then &aped or moulded, retaining the new &ape when 
cooled. The process can be repeated. 

Figure 8.2 Blond acute8 on the p l a s m  of a hawlabill turtle. 



Fignm 8.3 Overlapping lcutes on the carapace of a mgged hawhbill turtle. 

Figure 8.4 Whole acute h n  a hawlwbill turtle. 





Greens me larger than hawksbills and me similarly found in warm 
seas worldwide. The young are carnivores but when mature they 
become vegemriom, grazing on algae and sermgrolsses in shallow waters. 

The scutes on the carapaa and the p k s m  are welded to the under 
lying bony layer, those on the carapaas usually displaying a beautiful, 
stre* pattern in oolours varying h m  honey to greenish, and brown 
m black. The scutes are very thin and hgile compared with those of 
the hawlabill, but have been used for veneer. Green turtle shells are 
more likely to be polished and sold whole, still attached to the bony 
layer beneath, than sold as separate scutes for working. 

Loggerhead turtle 
Loggerhead turtles, Carem carem, are the largest of the three turtles 
and, like the others, are primarily found in warm seas, although they 
nest in more temperate m a s  than the other species. They have large 
heads and powerful jaws with which they can crush mstaceoms and 
the other creatures that make up their prey. 

The scutes on the carapace of the loggerhead are not nearly as pretty 
as those of the other turtles, and are as thin and w e  as those of the 
green turtle. Nonetheless the material has been used as tortoiseshell, 
though mainly as veneer. The shells me dso sold whole. 

Figure 8.5 Three tortoiseshell boxes: left, on white base; bottom, blond; 
right, natural. 



Figure 8.6 Brush back with silver pi& work, and 'watermark' pattern. 

TREATMENTS AND USES 

Tortoiseshell is dull and slightly rough until it has been polished. The 
raw material displays a pattern of wavy lines on both the back and front 
of the scutes that are presumed to be a form of growth nhgs. Over a 
period of time the poliahed d c e  of hished tortoidel l  items dulls, 
and this pattern, commody referred to as 'watermarks', reappears 
8.6). It can be removed by repolishing, 

Figure 8.7 Tortoiseshell card awes: left, pressed; right, &. 



Figure 8.8 Detail of pmsed card case, showing rounded edges to the 
w=. 

Figurt 8.9 Detail of uarved card case, showing sharp edges to the pattern 
and indications of layers in the tortoiseshell. 

The following applies mostly to tortoiseshell h m  the hawlabill 
turtle, as that h r n  the green and loggerhead is thin and more brittle, 
and takes less easily to the various treatments. 

Scutes h m  adult d e s  are the most suitable for working. The 
shells of juveniles are often polished and sold whole. 



F I  8.10 Box combining tortoismhell and horn. The tortoiseshell edge 
hae asked. 

Tortoisethell mkes a good polish, giving an h o s t  mirror hi&. 
This dulls with time, 
Tomisethell can be cut and c m d .  The thickest part of the scute 
would be used for a mmhg in relief, for ex~mgle as the lid of a 
box. 
Being thwmopk~tic, tortoiseshell can be heated and moulded into 
shape, maining this shape when it cools. Heating can either be 
done dry or by boiling in water. The material becomes too brittle 
to mould after a couple of years, so must be used fresh. 
Tortoiseshell can also be heated and pressed into a mould to 
produce a picture in relief ( F i i  8.7 and 8.8). 
When heated su&iently, tortoiseshell becomes slightly sticky and 
several hyen can then be welded together. This was common 
practice in the past, using scrap and pieces of tortoiseshell of inhior 
quality to produce material that could be camed into figures, combs 
or boxes ( H i  8.7 and 8.9). The mtre of the scutes, which were 
naturally thick, were not used in this way. 
Thin sections of tortoiseshell can be heated and welded to thicker 
pieces of horn to give more bulk at less expense. The lid and sides 
of a box can be made thia way, giving the overall impression of a 
tortoiseshell item (Fig. 8.10). 
Rasping the edges of the seutes, then hearing and pressing them 
together can produce large sheets of matetial. T%is provides pieces 
large enough to use as fumiture veneer. 
As a veneer, tortoiseshell can be placed over a coloured or painted 
background. An oil-based, organic paint in white, yellow or red is 



Figure 8.11 Tomkhell dressing table ser with dver piqd work. 

usually used to emphmise the colouring and pattern of the tortoise- 
shell (Fix, 8.5). 
Tormisethell a n  dm be used as a backgmmd for inlay. T h e  elastic 
quality of tortoiseahell gives it the ability to hold amd pieces of gold 
or dver when  the^ are pressed into the material as it is heated. It 
is not necessary to hollow out sections for inlery, or to glue them in 
place, as the material conmas on cooling. This is called 'piquk' 
work, and is verg often seen in dressing table sets or tortoiseshell 
jewellay ( F i i  8.6 and 8.11). 
Mother-of-pearl is also a popular material for use as an inlay in 
tortoiseshell, especially in items produced in the Far Bast. 
Tortoiseshell has kquently been used as an inlay or veneer together 
with ivory or brass. This is not only aesthetically plea- as the 
materials complement each other, but also protects the tortoiseahell, 
which can be susceptible to damage. It is seen on furniture and 
items such as c a s h  or clack cases. 
Too much heating can destroy some of the mottling and darken the 
mated, Tlis is sometimes apparent in d, pressed items such 
as boxes, 
The scutes of the green and loggefhd turtles are thin, and it would 
seem m obvious solution to weld them together for bulk. However, 
the welded material h m  thae turtles mcks and splits with time. 
In Japan dorm were made to get wound this by covering a single 
hyer of tortoiseshell with plastic to add bulk, but the result was a 
m a t 4  of &or qdy, which was t h e d m  unsatisfactory. 
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Figure 8,12 Plastic imimting tortoiseshell. 

Being thin, the tortoiseahell h m  grem and loggerhead turtles is 
suitable for use as veneer. HOW-¶ they rn less easy haw& 
bill tortoiseshell to weld together to & larger pieces. 

+ It i worth noting that a turtle gives not only tortoiseshell scum, but 
a h  leather from its flippers, neck and mil, as well as meat, eggs d 
ahpee - the cartilage used m the basic iugredient for turtle soup. 

No dBkmntiation is made here between the three types of tortoiseshell, 
since any imitation would automatically be of that h m  the hawbbill 
hlrtle. 

Modem plastic is the most common simulant for tortoiseshell 
today. Various plastics are used and made into such objects as hair 
ornaments - grips, clasps or combs - copying the mditional use of 
the material (Fii. 8.12). 
Emrly plnstics made good imitations. E s p e d y  popular ww 'cellu- 
loid' or cellulose nimte. It is usually very easy to spot a plastic 



Figure 8.13 Plastic imimtiug tortoimhell, rnqdied, showing swir ls  of 
colour . 

F- 8.14 Blond tortoiseshell under crossed-plm. 

1 

Figure 8.15 Natural tmtoiaeshell, magn5ed, ahowing spots of pigmenation. 



×



×









Figure 8.16 Tortoisdell ma& Mabuiug Iahd ,  Toms S ~ B .  Highteenth 
century. Th Bn&h Museum, h n h .  

ment, they were used in many counmies worldwide. In Spain they were 
used to hold the mantilla in place, in Japan to hold elaborate hair styles 
in place. Some combs were plain, while some were catved or inlaid. 

Tortoiseshell as an inlay was popular for adorning musical insnu- 
rnents, especially string insmuments, where it was o h  combined with 
ivory. It waa a h  used as decoration on the butts of guns and rifles, 
where again it was often combined with other materials such as ivory 
or mother-d-pearl . 

Though still rare and expemive, tortoiseahell was a hwur i te  mater- 
ial in Europe by the twentieth century, It was made into dressing table 
sets, mounted in silver md inlaid with piqut work. Card awes were 
sometimes made of the w s e d  material, and sometimes finely cawed. 
Cane and umbrella handles, mull boxes, specmle frmm and awes, 
fans, opera glu~ses, und many other similar objecm could be made 
h m ,  or adorned with, th i~  attractive material. 
Many of these items come onto the market via antisue shops or 

auction houses today, often in good condition. Tortoiseshell items that 
have lost their lustre and dulled with age can be professionally re- 
polished. 



9 Pearl



The shells are made up of a slightly horny cwering called the perio- 
stracum, and two or three layers of calcium carbonate. These layers 
can q t a l l i s e  in ditFerent wap, according to the species: columnar, 
prismatic or platelet form, or a combination of these. The mystah form 
in a framework of orgmic matrix. 

In pearl-bearing molluscs the inner layer is nacreous, and is called 
'mother-of-pearl'. It is composed of minute, overlapping platelets of 
calcium carbonate in the form of aragonite, which d o w  incidental light 
to be dBkcted, giving the layer its unique appearance (Fig. 10.7). 

It is this ability to wcrete the organic and inorganic compounds that 
make up the shell, which gives the mollu~c the ability to secrete the 
same substances to produce pearls. All pearls conri~t of appmxhately 
90 per cent dcium carbonate, plus water, and an organic matrix. As 
with the nacreous inner layer of the shell, the calcium carbonate in 
pearls forms as aragonite platelets and gives the pearl its m o u s  lustre 
(sometimes d e d  'orient'). 

Nacreous pearls come in a large variety of colours, h m  white to 
black. At the white end of the scale are the meams, champagnes, and 
phh. At the other end are the greys and b l a h ,  with iridescent tinges 
of blue, purple, green and pink. All these coloura can occur naturally. 
T h e  colwr of the black pearls is due to the presenee of the organic 
piplent pwphyrin. These are ody produced by certain m. T h e  
c o l m  of other pearls are also basically dependent upon the oysters 
that produce them and on the method used to cultivate them, though 
other elements, such as the m i n d s  in the water where they are 
growing, m y  have some effect. 
Nu- pesrlm form by chance within the oyster, and me not 

induced by humms. They consist of sequential concentric layers of 
nacre, with a resulting structure similar to that of m onion. Thi~ 
contrasts with shell nacre (mothmf-pearl), which is hid down in 
parallel hyers. 

Figure 9.1 Various nucleated cultured peds.  





Figure 9.2 Broken blister pearl in shell, showing nucleus, d 
causing =turd blister in shell. 

Figure 9.3 Four composite nucleated cultured blister pearls ('mabts'), 
colour enhanced, and a pair of natural wloured m a w  on the right. 
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,- Figure 9,4 Swth Sea nucleated 
cultured g e d  (magn5ed). 

eentimetres across. The nacre inside the shell is silvery in colour, and 
in the case of the golden-lipped oyster, it is tinged with a creamy gold 
dour around the edge. It lives in the East Indian Ocean and the west 
Padie, and is the oyster used in the pearl farming area of north- 
-tern Australia. It is used to produce South Sea pearls, which are 
nucleated cultured pearls, measuring 10 to 20 '"' in diameter, 
and are white to golden in colwr (Fig. 9.4). 

The black-lipped pesrl oyster, Pincrada ~~, is a little 
mder, and measures from 15 to 25 centirnetres across, It, too, has 
dvery nacre inside the shell, becoming silvery grey at the edges, which 
are surrounded on the lip of the shell by a black border that membles 
enamel. The oyster lives in the Indian Ocean and the western and 
central PacXc, especially mund French Polynesia. It is used to 
produce the famous Tahitian black peds,  which are nucleated 
cultured pearls. T h e  nacre secreted by these pearl oysters is naturally 
coloured and varies h m  light grey to black, with iridescent hints of 
green, purple, pink and blue. The pearls range in size h m  10 to 18 . . m d h e m s  in diameter. 

The Akoya pearl oyster, Rnctada +a& m d ,  is again smaller, 
meas- 8 to 10 eentimetres amoss. It has silvery nacre inside the 
shell. Ahyas are used in Japan to produce their world-famous nucle- 
ated cultured pearls, and are now also being used in China and other 
parts of the Far East. The cultured pearls produced by these oystem 
vmy in size from 2 to 10 '"' ' s in diameter, and a n  white to 
cream in colour, 

The black-wiuged p-1 oyster, PEeria paguk,  has silvery nacre, 
a wide black lip md a n m w  'wi& h p e  where the shell hinga. It 





America. The pearls were plentiful, and were smooth and silvery-white, 
with a good lusm. It is now almost eradicated from European rivers 
due to overJishing. 

Unusual pearl types 
The term !baroque pearl' is used to describe an itregularly shaped 
pearl. It was h t  applied to irregular natural pearls, but can also be 
used to describe the ifiegular shapes seen in cultured pearls. Bamques 
can be very beautiful and are highly prized (Fig. 9.6). 



Figure 9.6 Baroque pew1 in jewel-. 

Figure 9.7 Unusual cultured pearl shapes. 
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There are many natural and cultured pearls of interesting shapes that 
come onto the market. T h e  kshwater mussels of the eastern United 
States produce natural pearls that are usually silvery white, often have 
a slightly silky sheen rather than a pearly lustre, and can be an amazing 
variety of shapes mg. 9.7). 

Circl&e pearls are nucleated cultured pearls h m  marine pearl 
oysters. The round m oval pearls display indented rings around the 
middle of the pearl. It is not k n m  exactly why this patterning o m .  
Two possible theories are that the mantle tissue was twisted when 
inserted into the oyster, or that the pearl turned muefltly while it was 
gro*. 

The term keshi pearls was h t  applied to tiny pearls that were 
recovered hm -a oysters along with the harvest of nucleated 
cultured pearls. Although they are evidently induced by the culturing 
process, they occnrr by accident and are a by-product of it. They are 
smaller than the nucleated pearls and develop elsewhere inside the 
shell, at the same time as the nucleated cultured pearl. It is not known 
why they develop, but they could be the result of a piece of the mantle 
tissue breaking away h m  the graft, and setting up an irritation 
elsewhere. Today the name keshi - which means 'poppy seed' in 
Japanese - refers mainly m non-nucleated pearls occurring in the shells 
of South Sea or Tahitian oysters. 

Seed pearls are natural pearls that are less than 2 millimetres in 
diameter. They are a white or creamy colour, and were very popular 
in the nineteenth century. They were usually imported Ihm India 
(Fig. 9.23). 

Abalone p e d  h m  the abalone, of the genus Ha&&, are unusual 
in that they come h m  the group of molluscs called gastropods, and 
not fhm bivalves. The molluscs have only one shell (see Chapter 10, 

Figure 9.8 Abalone pearl (-dl. 



'Shell'). The pearls are iridescent, with the same blues, greens, purples 
and pinks that me displayed by the shells. The pearls are natural, and 
are usually hollow and of unusual shape - often cusp shaped - and 
very seldom round (Fig. 9.8). Nowadays cultured composite blister 
pearls are being produced in abalones. 

Non-nacreous pearls 
There are several other molluscs that can, on occasion, also produce 
pearls. The most famous are the conch and the baler, which both 
produce pearls of peat value, although they are non-nacreous. Others, 
such as h e  horse conch and the noble pen shell, are less well known. 
Some molluscs produce concmions that are called pearls, but which 
tend to be curiosities rather than beautiful items. The most famous is 
the clam. 

The conch, &mn&cp gigas, is a gastropod. The lining of a young 
shell is a peachy- oolour, becoming strong pink as the mollusc 
reaches maturity. When viewed under m a t i o n  the surface 
displays a W e l i k e  pattem, caused by the striated appearance of the 
aragonite crystals that make up the inner layer of the shell. This pattern 
is repeated on the pearls (Fii. 9.9). 

Conch pearls are very rare, slightly oval in shape, and are seldom 
more than 8 m i l h e m s  long. They have the same orange or pink 

Figure 9.9 Conch pearl, showing "8arnea pattern ( m m e d ) .  
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colour as the shell, and, like the shell, can fade to pure white if exposed 
to too much light. For this reason they are best stored in the dark. 
T h e  b h r ,  M& d, and other molluscs of the same genus, are 

dso gastropods and am also produce pearls. The Mer shell is orange 
inside and h the same W e  pattern as a conch shell. The p w l s  can 
muy in six, some being quite large. They display the same colouring 
md W e  pattern as the shell. 
T h e  clam, a bivalve of the genus Tm&cm, occmiondy produces 

pearls. They are uneven in shape and seldom show even a hint of pew1 y 
lustre. A large clam can develop a very large pearl - the h g e ~ t  known 
is 23 centimetres long and weighs over 6 kilograms - but it is not so 
much a thing of beauty, as a very interestins specimen. 

PEARL CULTIVATION 

The h t  cultivation process was a system d d o p e d  by the Japanese 
company Mikimoto, and it is still the method currently used for cultur- 
ing Akoya pearls. 

To produce these, mature oysters are taken fhm the water and 
dipped into a mild anaesthetic to make them gape. Each oyster is put 

Figure 9,10 Washbard mussel shell, sliced and cubed for making kad 
nuclei. 
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Fqure 9.11 Composite nucleated cultured blister pearl (hbt') ,  showing 
the mother-of-pearl back (mqnih l ] .  

and the success rate is not high. For example, Akoyas will produce 
about 200 saleable pearls and 50 top-quality ones h m  1000 grafted 
oysters. 

Some species of oyster, for example the South Sea pearl oyster, can 
be nucleated a second time, immediately after the h pearl has h e n  
removed, by inserrjng a new bead into the pearl sac already there. 
Akoyas can only be nucleated once. 

Marine pearl o m  that are farmed are all nucleated with a bead 
and a piece of mantle tissue. Freshwater mu~sels that are farmed are 
implanted with mantle tissue grafts only. In some areas the oysters and 
mussels to be used are bred and cultivated until they reach maturity 
and can be implanted. In other areas oysters are caught in the wild to 
be cultivated. 

As already stated, a mollusc can also cwer an object that is attached 
to the inside of its ahell. Tlis can be a natural occurrence, but is also 
copied to produce cultured blister pearls, A hemisphere of moth=-of- 
pearl or plastic is amched to the shell undernea~ the mantle, and the 
mollusc is left to coat the object with nacre. Usually the blistex pearl 
will be cut away from the bell and the shell back md nucleus removed, 
leaving a hollow hemi~phere of nacre. This is cleaned, and filled with 
resin or wax. The hemisphere is then backed with a new piece of 
polished mother-of-pearl. The mult is a composite cultured bli~ter 
p e d .  The term 'mabt' is now generic md used to demibe these 
pearls, although, strictly speaking, it should only refer to blister pearls 
h m  a single species of oyster - the black winged oyster (Figs 9.3 and 
9.11). 



Figure 9,12 Dyed 
Chinese &&water 
pearls. 

TREATMENTS AND USES 

A good pearl coma out of the oyster complete and ready for use. It 
needs no meament other than washing, and having a hole drilled for 
stringing or mounting purposes. This makes it unique among gem and 
ornamental materials. 

In times past, pearls were simply washed in water and buffed before 
use. Today most of them are washed in very dilute hydrogen perox- 
ide, which is said to bring out their natural colour. 
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1 
Figure 9.13 Nucleated cultured pearl destroyed by blading. 

Pearls can be soaked in hydrogen peroxide to bleach them. This 
used to be routine with Chinese kshwater pearls as their colour 
was not good, but is probably less necessary today as the quality of 
the pearls h m  China is much improved. Bleaching tended to dry 
out the organic matrix in the pearls and -use them to become 
brittle (Hi. 9.13). 
Pearls can be dyed. Nowadays they can be dyed any wlour, includ- 
ing totally unconvincing ones, such as bright blue. More usually, 
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Nuclated pearls are more suscepnile to breaking than those 
composed entirely of nacre, and a sharp blow can crarck the nacre, 
exposing the motherof-pearl nucleus beneath (Fii. 9.15). 

Shell l % d s  are made ham the same mated as the pearls 
themselves, so are naturally nacreous. H o w I  the nacre does not 
c m  the entire bead, but appears in layers due to the smcture of 
the shell (Fig. 10.13). When dyed black shell beads malre cowinc- 
ing imitations of black peds,  though they tend to be too regular in 
dupe. 





Figure 9,17 Cultured pearl, ahowing kd nucleus. 

Figure 9.18 Nucleated cultured pearl showing uneven layer of organic 
ma* 

Visual examhation 
A collection of pads, for m p l e  as a neckhe, which is perfedy 
matched in colour, is more typical of cultured peds.  N a n d  p e h  
w q  in colour and would not be bleached or dyed to correct this. 
A collection of pearls that me perkdy matched in size would 
simildy indiatte cultured pwls. 



Figure 9.19 Dyed nucleated cultured pearl, showing accumulmtion of dye. 

Figure 9.20 Nucleated cultured p d  with chipped nacre. 

A collection of cklk pearls would suggest nucleated cultured 
pearls. Circlees are rare as natural pearls. 
Viewed by mnsmitted light and nuned in h t  of it, d a t e d  
cultured v l s  may display what is hmwn as 'corndling'. The light 
shines d y  through the p d s  and it may be possible to see lighter 
and darker amis running - a i h  pearl. This eiTect is due to the 
motha-of-par1 b d  used as a nucleus, which has cryscolls running in 
s-t layem, and not in radiating layers. It is easier to see the 



×



Figure 9.22 Coated p h k  bead with worn surface. 

Tesa 
UllravioM light. Pearls from marine oysters fluoreace a ch&- 
white under W light, while some frebwater pearls fluoresce a 
yellowish colour. However, coated plastic pearls can also fluoresce 
s yellow colour. As shell - and therefore shell  bed^ - have the same 
fluorescence as marine pesrls, the test is not concluive. 

There is an old test for pearls that involves rubbing them gently 
a m s s  the teeth. It is not a desmctive test, but it is unhygienic. 









Figure 9.23 Seed p d  necklace. English, nineteenth mtury. V& a d  
Albert M ~ ~ ,  LDlDdDlR 

and were also popular as hair ornamens, where they were often 
combined with l h h  flowers. Motifs such as butterflies were often 
mounted 'en tremblant', that is m say threaded on wire in such a way 
that the butterfly d d  tremble as the wearer moved (Fig. 9.23). 

The diving methods used to retrieve pearls in the Arabian Gulf 
remained the same for centuries. Young men, at one time mostly slaves, 
were taken out on boats from which they dived. They could hold theit 
breath far some minutes, and descended to a depth of 20 or 30 metres 
- possibly with the help of a nose clip - where they collected a few 
oysters and returned to the boat. The exercise was repeated again and 
again with little thought to the divers' s m ,  and the mortality rate w a s  
very high. Diving for pearls in the area continued until the advent of 
cultured pearls in the twentieth century, Possibly more importantly for 
that region, oil hiid also been discovered in the Gulf. 

Natural pearls from the South S a s  were 6rst imported to Europe in 
1845, and in 188 1 the huge silver-lipped v t e m  were discovered in the 
seas d north-west Australia. In about 1900 the American fxe&- 
water pearl mussel industty started up. It was concentrated around the 
Mississippi, and began with besting moth=-of-pearl, most of which 
went to the button indugtry. 
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Figure 10.1 Con& shell, one end removed to show crosa-aection. 

The helmet shell has many varieties, two of which are commonly 
used as gem material and carved into cameos. As with the conch, the 
aragonite crystals give a striated appearance, but each hyer is at right 
angles to the next. The inner, ooloured hyer displays the solme flame 
pattern as do conch shells. The outer layer is sometimes incorporated 
in the awing, sometimes completely removed. Only one area of the 
shell provides goodquality cameos, while the rest is used for less 
expensive souv&syle items. 
T h e  black helmet, Cassis m a d a g a s A ,  comes h m  the 

Caribbean, (though it was originally thought to come h m  
Madagascar, hence its Latin name). It has a chak-white outer layer, 
a white middle layer, and a chocolate brown inner layer. 

The bull mouth helmetJ Cmsis tarfrq, has a brown outer layer, a 
mamy middle layer, and a tawny-red inner layer. 
One other helmet shell, the king helmet, Cmk t u b a J  is occasion- 

ally used instead of the black helmet. It has the same colouring. 
The cowrie, of the genus Cypram, has over 300 different varieties. 

Some are tiny and are used as beads, some are pure white all over, and 
some have a typical, dappled appearance. They come mostly h m  the 



Figure 10.2 Cowrie ahells: natural and worked. 

Mo-Pacific region. They consist of a whorl that envelopes the whole 
body. The whorl is only visible in young cowries as in an adult it is 
covered by the lip of the shell. The most popular vari- of cowrie is 
the tiger cowrie, which is sold in its natural state, or can be made 
into all manner of souvenirs, including those with m d e  ameo carvings 
on the shell. The periostracum is invisible on mature cowries, and the 
outer layer is a thin but shiny mottled brown, which does not need 
polishing. The middle and inner layers have a bluish hue (Fig. 10.2). 
Another popular version is the monq cowrie, which is much smaller 
and is used as jewellery. 

Abalone and paua are shells of the Halids W y  which have a 
nacreous inner layer. Haliotis shells occur worldwide, though the larger 
species grow in temperate waters. The temperature of the water affects 
the colwr of the shell. Those with a predominantly greenish hue have 
much thicker shellsI with up to ten times the number of aragonite 
platelets compared with the bluish shells h r n  cooler waters. The shell 
is open, thick and made of a single whorl that grows outwards at the 
same I d ,  giving the shell its relatively flat form, It has a row of holes 
dong one side. The animal moves little and tends to cling to one spot. 

The molluscs from New Zedand are known as paw, while their 
c o u h  across the P a S c  on the American coastline are hown as 
abalone. Both occur in glorious hid-t greens, blues, pinks and 
purples. The nacreous layer has a surface pattern merubling waves, 
which i~ caused by concenmtions of organic matrix. In the centre is a 
more uneven area where the animal was attached to the shell. The 



Figure 10.3 Abalone M e :  natural, poli&ed and chchons. 





Figure 10.5 Three opercula (magn5ed). 

Figure 10.6 Mother-of-pearl brooch. 

Figure 10.7 M o M - p e a r l  under high magnXcauon, ahowing overIapphg 
aragonite platelets. 
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amactive colours. On rare occasions a dam produces a pearl, though 
this is not nacreous. The group is mentioned bemuse the bell of the 
huge giant clam, Tridrrctur gigas, hag occasionally been used as a 
decorative or functional item, for example as a baptismal font. 

S d h p  shells, of the family Pectinidae, though once very popular, 
are now rather out of fashion. They come in a v m i q  of colours but 
the inner layer is usually a dull cream and is not nameous. 

Figure 10.8 Coquede-pede (magnified). 

Figure 10.9 Nautilus shells: mturd and polihed, m o s s - d o n ,  sliee~ and 
coque-de-perle. 
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Figure 10.10 Sphy oyster &ell*: natural d polished. 

Intricate carving and cutting of nacreous shell into hark has 
been used for many articles such as boxes and fans. 
Shells of sacient thickness, which have layers of different colours, 
can be carved into cameos. The periosmcum, and possily the 
outer shell layer are removed, so that the top layer of the wrving 
utilisea the white middle layer of ahell, and the coloured inner layer 
of the shell provides the background for the cameo. Sometimes the 
outer shell layer is left as an integral part of the design (Figs 10.1 1 
and 10.12). 
Very thiclc shell can be cut and made into beads. Beads from shells 
with alternating colour layera (such as the conch), or with nameous 



Figure 10.11 Conch - (-1. 

hyers, olre used to make attractive, inexpensive beds (Figs 10.13 
and 10.14). Shell beads a also be dyed to simulate, for example, 
black pearls. 
The shells of certain &water mussels are used as the nucleus in 
marine cultured pearls (Fii. 9.10). 
Shells can be dyed, though this is usual only with abalone or paua 
shells where a dye enhances or emphasim the colour already there, 
or with tiny, thin shells sold as inexpensive jewellev (Fii 10.15 
and 10.16). 
To protect the surface of a ahell item, it can be capped with plastic. 
The resulting doublet is extra ahiny and the subtle, natural sheen 
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Figure 10.13 Shell beads, &owing layers. 



Figure 10.15 Detd of abalone shell &owing accumulation of dye, d air 
bubbles. 

Figure 10.16 Detail of mnml abalone shell. 



of the shell is lost. It is usually only seen on small, inexpensive items 
such as dyed abalone or paua cabochons (Hi. 10.15). 
Similarly, thin pieces of shell such as paua and abalone may also 
be backed with plastic, forming a triplet. 
Small shells, or pieces cut h m  larger shells, can be incorporated 
in jewellery and used to adorn dresses, bags, saddles and bridles or 
even furniture Fi. 12.2). 
As an inlay, p i e s  of thin nacreous shell are used, for example from 
nautilus shells. They may be etched and stained to enhance the 
pattern, or to give the impression that the inlay is made up of more 
pieces and therefore more innhte (Fig. 10.17). 
The --blue nacreous cenm of the whorl of nautilus shell is used 
as a natural cabochon. It is called the 'ccque-deperle'. It is cut out 
and backed to give it body (Fig. 10.8). 
Mabk pearls are cultured blister pearls, @wed against the shell 
of a mollusc. They are dealt with in detail in Chapter 9 ('Pearl') as 
they are used aud sold as pearls ( F i i  9.2 aud 9.3). 

Shell is rarely copied as it is plentiful and cheap, though the more 
expensive  item^ such as cameos which involve a lot of hand c d b g  

Figure 10.17 --pearl inlay on h x  lid, etched and stained for greater 
effect. 



have, inevitably, been faked. Mother-of-pearl has ollso been copied, 
probably because natural motherof-pearl m o t  be moulded, which 
limifs its uses. 

C o d .  Though not actually a simulant of shell, coral bears a resem- 
blance, especially in carved or bead form. The structure of the 

FigUte 10.18 -tone 
moulded plank imitating 
shell amm. 

Figure 10.19 Detail of a phfic  cameo, showing signs of moulding. 
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material seems similar, as does the feel. Careful examination will 
show a different structure. Under high maPnification shell displays 
very much h e r  striatims, which ate lacking in coral. 
P l a s h  have been used to copy expensive shell items. In order to 
imitate shell cameos, a plastic substance can be moulded in layers 
of different colours. T h e  results tend to be obvious and m d e ,  with 
mould marks and air bubbles, lack of s u c t u r e  or marh from the 
carving tools, and a flat reverse side ( F i i  10.18 and 10.19). 

Cameos can also be moulded in one c o l a  of plastic and painted, 
to imitate the difhent coloured layera of the ahell. This is usually 
done in m y - w h i t e  plastic with just the painted an 
a-ste colour. These imimhna me easy to spot Wi. 10.20). 

Athirdmethod o f ~ p h i c  cameos is bygluinghyers of 
di&ent coloured plastic together, It is highly unlihly that two or 
more piem of &ell could be joined in this way as ash piece will have 
its own natural curve h t  may not n e c e d y  match the next piece. 

&tic imitations of mother-of-pearl are more tricky to detect. 
One simuhnt is made by suspendkg mica in a dear synthetic 
polymer. The effect is very redigtic with an apparent playof-colour, 
but the &ape i~ often a give-away aas the material is moulded. For 
sample, a round napkin ring with no joins in the mated  could 
not be made h m  one piece of shell. Small items such as buttons 
are more a c u l t  to identify. 

Figure 10,20 Painted plustic, 
imitating shell me0 (marmified), 



×
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Figure 10,21 Detail of slightly faded conch shell m e o ,  ahowing &tima 
& in the same direction. 

Figure 10.22 Detrmil of helmet shell cameo, showing saiations at right rmngle~ 
to ench other. 



×

×
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Figure 10.23 Bridal fan. Lace and mother-of-pearl. 





11 Coral
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md chalky. Its n u m l  colour is a grey-blue, but the material is 
kquently colour enhanced with dye, and usually impregnated with a 

when it is worked, which gives it a slightly &iny h i a h  (Figs 11.5 
md 1 1.6). Although the M e t a l  material is blue, the living t i ~ ~ u e  is 
pale brown, so that the c d  looh brown when it is gowing. 

Red soft cord 
The name 'soft cord' i~ very misleading, but the red coral, M&hu 
ocmm, that i~ now BO popular for jewellery i~ of the order Alcyonacea. 



Tlis order covers soft corals, but also includes some that have a rigid 
Meton. In MsMwu the minute hard particles produced by the living 
tissue have fused to make a hard aragonite Meton. The skeleton looks 
somewhat spongy and brittle, rather than solid, and its surface is 
abrasive rather than smooth. It is usually an orange-red colwr - though 
this can vary slightly - with intervals of mid-brown, which give it its 
typical, variegated appearance. It grows in a three-dimensional melike 
shape, in IndePac5c regions (Fig. 1 1 -8). 

Mehihum is often dyed a darker red, and, when used for jewellery, 
is always impregnated with some fom of resin to give a smooth and 
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F i  11.3 C. firbrarwr rough, detd, magni&d, showing ~lriations. 

slightly shiny surface. It is not necessary to impregnate it for carvings 
(Figs 11.9 and 11.10). 

Bamboo c o d  
These corals are so named because the jointed growth fwm of the 
branches bears a resemblance to canes of bamboo. They belong to the 
genus Iik. They are a combination of calcium carbonate and gorgonhI 
the longer dcareous sections being interspersed with nodes of dark 
brown gorgonin, The d c m u s  areas have sirnilsr, though comer, 
striations to C o d i m  d~, with the lines about 1 rnillimetre apart. 
They occur in white or pale brown (Figs 11.11 and 11.12). The c d s  
are dightly branched and have the appearance of very delicate shrubs. 
Rough material is hgile, but the gorgonin is usually removed in 
work@, leaving the shorter, more stable calcareous sections. These 
sections are sometimes dyed - usually a rich red colour - when they 
are worked 1 1.13). 

Black and golden c o d  
These corals come predominantly h m  the Malaysian archipelago, the 
Red Sea, the Mediterranean and Mew Zealand. There are several qpm 
of black coral used for jewellev. They have skeletons made of a horny 
mated  instead of calcium carbonate. 

It can be extremely dj5cult to tell the various black corals apart, 
even in their rough form, unless the whole c d  is present. When made 
into jewellexy or csrvings, the task is often impossible. 
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Figure 11.4 H&pm d, ,'blue cord', rough. 

Figure 11.5 Blue d necklace. 



rlgure 11.6 Detail of mlwr enhanced blue cod,  showing accumulation of 
dv. 
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Figure 11,8 M&wu 'red soft coral', rwgh. 

Most of the black cords used belong to the order Antipatharia (Fii. 
1 1.14). They can be branched or unbranched, and they have concen- 
tric layers of horny material around a tend canal, which may be verg 
h e  (the same applies to golden corals of the order Antipatharia (Figs 
11.17 and 11.18)). Common to the antipatharims is that they d l  have 
spines. Most of these are minute and, in many cases, are only present 



Figure 11.9 Detail of red soft coral, showing m. 

1 Figure 11.10 
Red soft wral 
beds md disc, 
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Figure 11.11 White isid 4, ' b m b o  cord', rough, showing calcium 
carbonate sections interspersed with gorgonin. 

on the h e r  branch tips, where they give an abrasive surface to the 
unpo1ithe.d coral. On close impemion some of the  pines appear almost 
tranducent. The thicker sterng may appear completely k e  of sgines, 
which is one of the reasons that they are f i d t  to identify and may 
be confused with corals of other orders. 

Some of the antipahrims have a M c e  that, when viewed under 
magdication, appem dightly bubbly (Fii. 1 1.15). This surbce m y  
remain when the d is worked. Snkhqdm and C i r r m  are 
cmmples of this. They we sometima called 'wire c d s '  rn they grow 
in s coiled unbranched form, which can easily be cut and made into 
circular bangles by joining the two  end^. hbp& is mother 
antipahrim, but it has a r~~turdly high lustre, even before polishing. 
It often shows growth rings in a paler colour ( F i i  1 1.14 and 1 1.16). 
It is well Imown mound the Mediterranean, 
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Figure 11,12 Brown bamboo coral: necklace and mu&. 

Figme 11,13 Detail of dyed bamboo cod,  showing accumulation of dye. 
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Another Mediterranean black coral is Germ&, of the order 
Zoanthhiaria. It is brownih to black, with a smooth surface, and can 
grow to 2 metres t a l l  with a very sturdy 'W. It has been lmown and 
used for centuries. 

Gorgonian black corals of the order Alcyonacea are also used for 
gem purposes. They have no central canal, and their growth rings may 
be more irregular than those of the antipatharians. Their texture is also 
more fibrous and nwer displays any translucency. Gorgonians nwer 
have spines, but may have h e  grooves (Fii. 11.19). 

Both antipatharim and gorgonim corals can also occur in golden 
vmieties. Here there is wen more difficulty in identifying the species 
with absolute accuracy, as black cord can be bleached to a golden 
colour. The bleach can permeate quite deep into the c o d ,  and it can 
be impossible to tell - without complicated tmts - whether the golden 
colour is natural or bleached (Figs 1 1.17 and 1 1.18). 

F o s d k d  c d  
Fossilised corals used today are of the orders Scler-, Rugosa and 
Tabdata. The latter two are extinct. All three types of c d  had 

Figure 11.14 Black antipatharian d rough and beads. Top and &ads 
-. 
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F I  11.15 Surface, of bhck autipatharian c o d  mu& (magnihl). 

Figure 11.16 Black bead, showing grow& in lighter eolour. 
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Figure 11,17 Detail of golden antipatharim coral bead detail, showing 
central canal. Possibly bleached. 

Figure 11.18 Golden antipatharim d necklace. PosBibly bleached black 
d. 
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Figum 11.19 Slice of golden gorgonian coral, showing growth r h g ~  d 
absence of cenml 4. Natural colour (m-ed). 

Figare 11,20 Fosailiaed c o d  beads and cabochons. 
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Figure 11.21 Glass beads imitating C. d r u m  ( r n m d ) .  

company that makes it - is made of cruahed calcium carbonate with 
other materials added. It has been produced in colours h m  white 
to deep red - so-wlled ox blood colour. It h no surface pattern 
or mcture, but am display pale., angular phcles,  
Jet would not be used to imimte black c d ,  but, when polished, 
the two could be confused. No ~tructure will be vi~ble on the 
polished surface of jet, but growth  ring^ and other  structure^ may 
be visible in d. 

TESTS AND IDENTIFICATION 

As with all other organic materials, idenfieation of coral is best done 
visually. It is most M c u l t  to disrjnguish coral and shell &om each 
other, and any chemical or hardness tests that ean be carried wt are 
likely give the same results for both materials. 

CO-M CORALS 
Unpolished Cmzhm c d  have a dull lustre md a finely ridged 
structure on the surface. The rid- run more or l e s~  longitudinally 
along the branches (Fi  11.2 and 11.3). 
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Y 
Figure 11.22 Celluloid brooch, imimdng d (ma@ed). 

Figure 11.23 Plastic caoochon, imitnting C. tlrbnrrm, showing swirls of 
colour. 

In poliahed C-  cod^ the longitdid ridges, though 
removed, are represented by a purallel striated pattern, with spacing 
of 0.25 to 0.5 millimetres between the b. The striations are easily 
visible in red corals, but are harder to discern in piuk or white 
varieties (Fig. 1 1.24). 
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Figure 11.24 C. rarbnrnt beads, showing striations (madkd). 

In cross-section, these shtions appear as d a t i n g  lines with very 
faint, concentric lines joining them, in a pattern somewhat resem- 
bling a spider's web. 
h c k  of these radial line8 in pink or white mamid may indicate that 
it is &ell. 
Under high mamcation, shell displays very h e  striations, which 
are verg much h e r  &an those of the C o d h a  corals, though these 
can be mcult to see. 
Glass beads with rows of minute air bubbles can give the impree 
sion of coral smcture, but their composition can be discerned when 
viewed under high mamcation (Fii. 1 1.2 1). 
It can be -ely dijlieult to see if Mlral has been dyed, especially 
when it is mounted in a piece of jewelleg. The width of the stria- 
tions may be some indication of whether or not an item is made of 
G m k m  cord (Fig. 11.13). 
Swirls of colour in an item that is cold to the touch indicate a glass 
simulant, though some M s  are dm variegated in colour. 
Complete lack of mcture in an item h t  is cold to the touch 
indicstes a glass simulmt, or reconstituted c o d  material. 
Complete lack of mucture in an item that is warn to the touch 
indicates a plastic simulant (Fig. 11.22). 
Air bubble9, mould mb, or swirls of colour in a material that is 
warm to the touch indicates a plastic imitation (Fig. 11.23). 



×









Figure 11.25 Xaron's bloat'. Comkm coral, silver and ebony. Possibly 
Italian, about 1650. R0smbm-g Gas&, C- Dmmwk. 





12 Miscellaneous organics
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m p l e  in the rnanuhcture of small boxes. It c m  be dijEcult, if not 
imposuile, to tell the two materials apart in a fiahed piece, as heating 
and moulding dmtroys much of the ~tructure of the mated. Tern, 
such as burning a tiny maping, will not distjnguiah between them, as 
they will both give off the same md (see Chapter 7, 'Horn'). 

By~sus is the name given to the sw threads produced by some bivalve 
molluscs. 
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climates, especially by the sea, and can reach 30 mems tall. The Mfs 
have a smooth outer layer, inside which is a fibrous layer protecting 
rhe coconut. The rough, had, brown shell of the nut concarins white 
flesh and liquid. 

The liquid is very nourishing, and the flesh is a rich source of protein 
&at can be pressed m produce oil. The sap of the me is fermented to 
produce an alcoholic drink, the mu& are used as timber, the leaves 
are plaited to make thafch, and the fibrous layer of the h i t  is made 
into coir matting, rope or compost. 

Figure 12.2 S e d w  of belt demted with shells, coconut shell discs and 
glass beads. Thailand. 

Figwe 12.3 Coconut wood salad servers. 
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In China there was a passion for king6her feathem. T h e  iridweent 
turquoise feathers were used instead of paint or enamel, and mounted 
with great creativity on metal, wood or even papier rnaehk, to make 
such items as screens, Earn and jewellery. They were popular for head- 
dresses, especially for bridal headksses.  These were exmernely e lab  
orate and often combined h e ,  feather-covered metalwork with coral 
and pearls - the pearls hanging in long 6ingea at the h n t  to cover the 
face like a veil. Many of the k i n g i i h  were imported hm Cambodia, 
and the use of these feathers goes back about 1000 years. When viewed 
under -cation, the h e ,  ridged appearauce of a f h e r ' s  mc- 
ture can be discerned. 

Today feathem are again popular in jewellery, most commonly 
hanging in pendant ear-- or necklaces. They are often dyed, as 
most of the birds with exotic, colwred plumage are protected by 
conservation treaties. The feathem used come mostly from domestic 
fowl such as dub, or h m  game birds. 

Many molluscs have a shell with a pearly surface lustre. TXis is due to 
optical dec t ion  effects h m  calcium carbonate, mystdising in the 

Figure 12.4 Two pieces of gem amnolite, on m o l i t e  rough. 









Figure 12.5 Chinme lacquer brooch ( e d ) .  

Today insect whgs are seldom used, though they are occasionally 
incorporated into jewelle ry. 

The lacquer used in traditional Chinese or Japanese camed lacquer 
ware is derived h m  the resin of the tree Rkus v e A $ h ,  which grows 
wild throughout China, especially on high plateaux. 

The resin is m c t e d  from the tree in much the same way as rubber. 
A cut is made in the tree aunk and the transparent resin pours into a 
little cup tied beneath the cut. As it comes into contact with the air, 
the resin becomes opaque and thickens. Before use it is boiled and 
atered, and mineral pigments are added m give colour. Examples are: 
cinnabar for bright red, or iron oxide for dark red. 

Today it often has oil added and is moulded before being carved, 
but in olden days it was used in its pure state and painted onto a piece 
of hemp cloth, with up to 300 thin layers applied, to obtain sdEdent 
thichess for adng. The multiple layers give an added brilliance and 
wllgfiness to the end product. The hemp cloth may be visiile as a 
slightly hairy backing to a piece of lacquer work. 
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Figure 12.6 Shtagcem and elephmt ivory games piecm. Bngland. 1930s. 

Wood can also be lacquered, which preserves and protects it. The 
lacquer surface can further be painted, or inlaid, for aample with 
mother-of-pearl or mend foil. 
Lacquer can be used on such varied items as furniture and smd  

brooches (Fig. 12.5). Boxes have always been very popular. 

Shagreen is a leather made from the skin of fib of the ray family, 
especially stingray. It can also be made from sharkskin. 

The natural skin is covered with denudes or bumps called phcoid 
scales, which me unique to sharks, rays and skates. These consist 
largely of d u u m  carbonate and calcium phosphate and are more 
mineralid than normal fish d e s  (which have a higher collagen 
content). The denticles appear as spots, some tiny, and some larger 
and qdy. 

Traditionally the skin is mated by a process involving being scmped, 
stretched, dried, filed smooth, dyed d varnished, and h d y  polished. 
In this form it is a rawhide and is not tanned. The most common 
colour for dying has been green, but it can take any colour. If it is not 



Figure 12.8 Vegetable ivorg structure. 
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Figure 12.9 Vegetable ivory carvings: sewing notdle case, hippo, und 
buttons. 

fled until after it has been dyed and varnished the result is a wloured 
background with white spots; however, an all-over colour is more usual. 
In the 1920s a method was found whereby the skin could be decalci- 
fied and tanned, which softened it. 

Shagreen has been used to bind the hilts of swords, as it is decm- 
tive and gives a good grip. Japanese warriors had &covered this by the 
eighth centuq, and the mated  was again put to this use in the 
Arnericsn Civil War. 
In Asia, in the 5fteenth century, it was used to cover trunks and 

coffess. Three hundred years later in Europe it wag o c c a i d y  used as 
an inlay or or for luxury items. h e r ,  in the art deco movement (the 
decorative style of the 1920s d 19308), it became very popular and 
was used to decorate all manner of objects, h m  jewellery to furniture. 
Boxes, humidjjiers, toilemy sets and games pieces were the more 

usual bases for the material, often in conjunction with ivory edging 
wig. 12.6). Today shagreen is still manufactured, though on a much 
smaller scale. Popular items are picture kames and small boxes. In rare 
instances it also appears on jewellery. 

It is uncommon to W a shagmen fake, but some were made at the 
height of the mated's popularity in the twentieth century. They are 
not convincing the t h e m 1  product hag s slightly uneven surface due 
to the denticles, while a fake is made of a printed laminate and is toeally 
smooth. 





MIScELIANROUS ORGANICS 233 

Figme 12.10 Necklace of coconut shell, omich egg shell, snake and hh 
vertebrae. .&weby by kindpmnksion of Wany Tomarlin 

pieces can be combined. Good examples of this are the sewing requi- 
sites so popular in Victorian times, such as thimble holders and needle 
cases. These were turned on a lathe in d o n s ,  and the sections were 
then screwed together (Fig. 12.9). 

In the latter half of the nineteenth century a whole industry grew up 
around the manufa- of vegetable ivory buttom. Some were intri- 
cately carved and multicolwred (Fii. 12.9), while OW were 
completely plain. With the advent of early pla&cs, this industry faded. 
There was a lot of wastage in the production of buttons, and it is said 
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that the resulting powder was sent to munitions factories for use in the 
manufacture of explosives. 

In the absence of animal ivory, vegetable ivory is again popular for 
small carvings, many of which reflect the shape of the nut (Fig. 12.9). 
The outer, brown husk is sometimes left for added effect. Today there 
is a large production of vegetable ivory netsuke in the Far East, and 
the nut is also used for scrimshaw. A small amount of buttons is still 
produced. 

OTHER MISCELIANEOUS ORGANICS 

Seeds and nuts are easy to jhd. They are not durable, so their early 
uses can only be guessed at, but it seems obvious that they would have 
been threaded in some way, and made into pretty necklaces. They can 
also be carved to make small, decorative objects. 



Figum 12.12 Two d e m t i v e  cups of osirich egg &ell and ivory. Lo- 
Spengler and J.E. Bmert. 1757. Ros+ Museum, Copmhgm, h a t . 8 .  

Small h e s ,  for example pouluy bones and fish or & vertebrae, 
can similarly be threaded, as can shark' teeth (Fii. 12.10). These teeth 
can sometimes be found washed up on beaches, in areas of the world 
inhabited by the shark They can also be purchased in fossilised form, 
though these are sold as curiosities and collectors' items. 

Animal claws are made of keratin, and have been used for adorn- 
ment for thousands of years. They could be threaded and worn for 
decoration, as trophies, or as smtus symbols. A necklace of large claws 
h m  fierce animals showed the prowess of the hunter. In recent times 
animal claws became popular, mounted in precious metal and made 
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Figare 13,l Shellac Union case. 

Shellac is dark in colour, and is usually dyed black, red or brown. 
Its best known uses were as gramophone records. Another use was 
for American 'Union cases', which were small boxes used as folding 
picture h e s  (Hi. 13.1). They could be closed to preserve the 
silver nimte coated glass photo slides called Daguerreotypes, which 
deteriorate in the light. Shellac was also used for dressing table sets 
and for brooches. It is a brittle material and can mack or chip. 
Shellac is compression moulded, and is still produced today. 
Bois durd was also a n a m l  polymer. It was made of albumen, 
usually h m  ox blood, but sometimes h m  egg white, reinforced 
with wood flour. The wood flour was usually h m  a dark 
hardwood, which gave the best result. It was compression moulded 
in heavy, metal moulds. It is a heavier material than most of the 
plastics, even among the early ones. It is no longer in production. 

It was developed by F r q o i s  Charles L.epage in France in 1855, 
and used to make decorative objects, such as picture or mirror 
hmes,  and for desk items. It was particularly suitable for making 
wall plaques, which usually depicted mythological scenes or 
portraits of famous people (Hi. 13.2). One popular use for the 
plaques was to mount them on the h n t  of upright pianos. 
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Figure 13.2 Bois durci plaque of Napoleon. 

Figure 13.3 Degraded celluloid box that once imitated tortoiseshell. 
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~igure 13.4 Cast phenolic brooch, imitating amber (mdkd), 

Bakelite (or phenol fomddehyde) heralded the new wave of 
plastics that were totally synthetic. It was made h m  phenol and 
formaldehyde, and was patented in 1907 by Leo Bahland, under 
the name of 'Bakelite'. As with other plastics, it took a while to 
perfect, but h a l l y  Baelreland found ways of stabilising the 
compound so that it could be put into production. 

Bakelite datlcens with age, so a pigment or dye was oftm added 
in mauufacture to mask this e m .  It also had a iiller added to 
reinforce the mated, giving it an opaque finish. It could be 
moulded, and has been used h r  countless numbers of articles, such 
as radio cabinets, or the well-ksown, black telq-. 
The decorative form of  Bakelite was cmt phenolic, which used 

a syrup for moulding, The manufacturing process was slower, but 
dowed for light, bright and wen m s p m t  colours. Reinforcing 
lillers were not added to cast phenolic. 

Both variations are commonly lmown as Bakelite, which has 
become s somewhat generic term for d 11 ~ m t e ~ d s ,  
Bakelite (as cast phenolic) was used to & brightly coloured 

jewellery, for m p l e  bracelets and brooches. It was dm u d  as 
a a i r n u t  for organics such us jet. It wag mmt ~uccesdul as a 
simulant for amber, d it can be =cult to distiqpish the two 



Figure 13.5 Bakelire ear-r&, imifating b d t e .  

Figure 13.6 Detail of Bakelite earring, viewed by mmmitted light, ahowing 
faint elongated colour bands. 

materials. Pressed amber and Bakelite are especially d43cult to 
dBhntiate by sight (Fii. 13.4). 
When dyed red it has been a convincing simulant of Burmese 

amber - b h t e  - a fact that has hem much utilid by unmpu- 
lous csaftamen. It is sometimes found for sale in some form of 
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Figure 13.7 Fakd W e  in ambd laeyring. 

jewellev, called 'cherry amber'. There are plen&d examples of 
'Qzinese burmite mxhgd, and b d t e  jewellev which, on inves- 
tigation, prove to be B W t e  (Fii 13.5 and 13.6). 

Bakelite keeps well and does not degrade in the same way as 
other early plastics, though it can fade. Today it is still in produc- 
tion, and though its uses me limited, it is again gaining popularity. 
Early Bakelite items are collecmrs' items, and - to illusmate the 
change in values - there have recently been repom of dyed pressed 
amber being mld as Bakelite. 

There me a few modern p h t l c e  that should possibly be 
mentioned, ag gb~tics are still being used to imimte organic gem 
materials. It is incmuhgly di5cult, however, to tell exactly which 
synthetic polymer has been used, and t h y  it is of less importance to 
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