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ABSTRACT
Lead has had a destructive effect on hum an health throughout history and
has greatly influenced hum an behavior. Lead poisoning has affected all socio
economic classes of people.

In the eighteenth century lead poisoning was

prevalent in the underclass factory workers and the upperclass artisans such as
the Wedgwood family. There was a higher incidence of lead poisoning in the
upper class individuals on plantations of the eighteenth and nineteenth century
south due to the use of lead glazed ceramics. Fem ales are m ore prone to suffer
acute lead poisoning than males due to their calcium requirem ents.

Lead is

removed from the bones into the bloodstream when m ore calcium is needed by
the body.
In 1996 the EPA has estim ated that 1.7 million children are poisoned by
lead in the U nited States. The study of historic lead use and the exam ination of
established guidelines for lead exposure provides data helpful in addressing
current and future regulations for its management.

LEAD POISONING
FROM THE COLONIAL PERIOD TO THE PRESENT

INTRODUCTION

Lead has no known functions or health benefits associated with human
beings; it is strictly a metabolic poison (Greenley 1991). Lead has poisoned
human beings throughout history and continues to be a problem in the twentieth
century. The following excerpt by Pound, Contra Naturam, Cantos XLV, reveals
a reference to the effects of lead on individuals in society.
Usur [a lead poisoning?] slayeth the child in the womb
It stayeth the young man’s courting
It hath brought palsey to bed, layeth
Between the young bride and her bridegroom.
A combination of

twentieth century medical knowledge about

lead

poisoning and information gleaned from the archaeological record can assist
archaeologists in interpreting past human behavior.

This thesis analyzes lead

poisoning and its historic effect on individuals and society, and how the
archaeological record can be used to provide information about past lead use.
Aufderheide (1981 and 1988), Handler (1986), Rathburn (1987),

have

used the lead content of excavated skeletons to develop theories about past
human behavior. The studies of Catocin Furnace, College Landing, Governor’s
Land, and Irene Mound undertaken by Aufderheide
this research.

(1981) were reexamined for

These studies concluded that the higher the socio-economic
2
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standing of an individual in Colonial America, the more likely they were to suffer
from lead poisoning. These individuals had greater exposure to high status/lead
glazed ceramics and pewter than the less affluent servants and slaves of the
eighteenth century.
To test the Aufderheide hypothesis further, contemporary cases of lead
poisoning due to lead glazed ceramics were examined, and historic ceramic sherds
were tested for lead leaching rates.

Current cases of lead poisoning due to

modern lead glazed ceramics have been documented, as well as those in the
eighteenth century. Therefore, lead glazed ceramics of the eighteenth century
may have leached lead. The amount of lead ingested by a consumer varies due
to the amount of lead in the glaze, the condition of the vessel, and the length of
exposure.
Ceramics provide a tool to help interpret past activities, therefore, lead
glazed ceramics provide a useful tool for the study of lead by archaeologists.
Eighteenth century ceramic sherds were tested for leaching lead. Eighteenth
century heirloom ceramics would have been preferred, but the experiments may
harm the vessels.

Therefore, ceramic sherds from an excavated eighteenth

century tavern were tested.
Lead glazed ceramics had a debilitating effect on potters and consumers
of such wares from the seventeenth century to the present. Many undiagnosed
diseases recorded in the seventeenth through eighteenth centuries fit into the
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category of lead related illnesses, and were often attributed
potteries.

to work in the

Some health problems suffered by early British potters, such as the

Wedgwood family, are related to lead exposure.

Early factory workers were

exposed to dangerously high levels, having no safeguards

to protect themselves

from exposure.
When a lead glazed ceramic is observed by museum patrons, few realize
the processes involved in its manufacture. Workers toiled in the early British and
American potteries during the processes of developing and manufacturing lead
glazed ceramics.
presented

Pottery development in the region of Staffordshire, England,

significant health problems for the potters, their helpers, and the

consumers of the lead glazed wares. Many potters, dippers, and other pottery
workers endured

diseases due to their occupation.

Early potters such as

Wedgwood are well-known today for their creations; however, the names of the
glaze dippers and other workers are generally unknown.

The pottery workers

who gave so much to their craft deserve recognition for their part in the
development of pottery admired and sought after today. According to historic
documentation, many of these workers knew it was certain death to work in the
factories as dippers (glaze dippers) yet still did so, having no alternative.

The

likelihood of disease or even death was often used as a bargaining tool for higher
wages. Efforts to develop a leadfree glaze were economically unsuccessful.

5

Today we have industry guidelines set forth by the government and the
Occupational Safety and Health Administration (OSHA) to help prevent and/or
reduce lead exposure, yet millions of Americans have unacceptable

blood levels

of lead.
Early written records refer to the devastating effect of lead on health.
Nicander (second century BC) apparently was the first person to write about the
toxicity of lead compounds. Nine centuries later, Paul of Aegina in his third book
of De re medica gave the following account:
I consider moreover a colicky affection, which still becomes violent
from a kind of collection of humors, which took its origin from
regions in Italy, moreover in many other places in Roman territory
whence it spread like the contagion of a pestilential plague.
Wherefore in many cases it passed into epilepsy, to some there
came loss of motion with sensation unhurt, to many both, and of
those who fell victims to the epilepsy, very many died. Of those
indeed who were paralyzed, not a few recovered, for the cause
which attacked them by crises.
A 1991 government nutrition study reported that two percent of Americans
have an elevated blood lead concentration (Franklin 1991). This suggests that
about 40 million people, including 200,000 children, are at high risk for
developing symptoms of lead poisoning.
reduction due to lead exposure.
toxicity held in Geneva

Children can suffer irreversible IQ

A 1989 international meeting on heavy-metal

reported

that children

who have levels of 10-15

micrograms of lead per deciliter (mcg/dl) are likely to have problems.

This is

6

an extremely small amount, probably far less than that of the eighteenth century
Staffordshire pottery workers.
In addition to lead glazed ceramics, lead hazards are associated with lead
crystal, secondary lead smelting, battery manufacturers, radiator repair, gun firing
ranges, lead based paint, lead soldered water pipes, and lead laden soil from
leaded gasoline exhaust, printed bread wrappers, and wine bottle seals etc. Once
lead is mined, it never goes away, it is picked up by plants and animals.
continues to be a problem for industrialized

societies.

It

In, 1974, Dr. Clair

Patterson of the California Institute of Technology tested 1,200 year old bones
excavated in Peru. She tested five skeletons for lead, and detected a lead content
of 1/2 mg. She estimates that modern humans carry about 200 mg in their bones.
Currently, there is a strong push for the clean up of lead in our environment, but
much more needs to be done.
Data used for this study consisted of a literature search of archaeological
lead bone content and lead leaching experiments on historic ceramic sherds from
the Swart Jackson Site, Fishkill, New York. Medical journals helped in defining,
lead related symptoms and illnesses. Current guidelines established by the Food
and Drug Administration (FDA) and the Center for Disease Control (CDC) were
also reviewed.

The early development of this thesis determined that there is

a dearth of information available on the subject related to historic ceramics and
lead poisoning.

More research and evaluation of lead leaching ceramics are
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required to make an informed recommendation concerning the safe handling of
historic ceramic sherds.

Until the subject is better defined, caution is advised

during exposure to lead glazed ceramics and the excavation of lead contaminated
soil.
The following questions will be addressed: How are individuals affected
by lead? Who is most affected by lead poisoning? Is there a relationship between
social/economic class or sex and the frequency of lead poisoning? What changes
in material culture did lead cause?

Furthermore, how did the manufacture and

use of lead glazed pottery influence the potting industry?

Did the early

recognition of lead poisoning help mold and develop modern controls and
restriction of lead and its use?
Chapter I examines previous archaeological studies of human lead bone
content.

Chapter II provides the results of lead testing experiments on historic

ceramic sherds. In Chapter III, Josiah Wedgwood provides an example of how
potters and their families were effected by lead poisoning. Chapter IV details the
history of
production.

potteries in England, and the hazards of lead glazes and pottery
It concludes with a discussion of factory acts and other efforts to

remove lead hazards from the environment . Chapter V presents current medical
literature on the process of developing lead poisoning in the human system. It
covers the historic uses of lead for medicinal purposes and provides historic
accounts of lead poisoning.

Chapter VI provides the conclusions.

CHAPTER I
ARCHAEOLOGY

AND HUMAN LEAD BONE CONTENT

The lead content of excavated skeletons provides a supplemental tool in
developing social, economic, and behavioral inferences from the archaeological
record (Aufderheide

1981 and 1988; Handler 1986; Rathburn

1987). Historic

lead use can be detected by examining the amount of lead stored in bone and
lead glazed ceramics found in the archaeological record. Analysis of the lead
content of human bones can help determine social and occupational activities of
past cultures and individuals.
Bone lead content analysis has been used to separate
American

population

(Aufderheide

into

plantation

owners

and

the

the Colonial

slave labor

force

1988:932). The wealthy plantation owners were exposed to lead

from the lead glazed tableware and lead lined jars they used to store food. The
less affluent slave laborers had less access to the lead glazed ceramics; their
predominate ceramics were Colonoware, an unglazed pottery manufactured by
the slaves for their own use. Thus, according to Aufderheide (1981), a high lead
bone content can be used as an indicator of wealth and status within the context
of Colonial America.

Aufderheide

et al. (1981), conducted studies of the

8
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Catocin Furnace, College Landing, Governor’s Land, and Irene Mound.

The

following is a summary of their findings.
The same methods were used at all sites to prepare the bones for lead
content testing. The bones were cleaned mechanically before testing to prevent
contamination.

The cortex of the tibia was gently scraped with a stainless steel

blade, and three full thickness cores of 3 mm were removed with a stainless steel
hollow-core bit in an electric drill. The samples were then ashed, dissolved in
nitric acid and analyzed
spectrometry.

for lead by graphite

furnace atomic absorption

All lead concentrations are listed as parts per million (ppm).

Twenty-four skeletons were sampled for the Catocin Furnace site in
Maryland.

The individuals’ studied were direct descendants of West African

slaves, the work force for an iron furnace that operated between 1790 and 1840.
There were few grave goods associated with burials, suggesting little wealth.
Arthritic patterns characteristic of heavy lifting and work were noted among the
population studies. The women had a nearly threefold greater mean bone lead
content than the men (40.3 vs. 14.1 see Table 1). This difference probably reflects
the differences in the male and female occupational roles. The men working in
the ironworks did not have access to pewter and lead glazed ceramics, whereas
the women, assigned to domestic duties in the wealthy owners’ quarters, were
exposed to leaded ceramics.
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Table l.Lead Levels in Human
1985:354).

Bones

at Catocin

Furnace

(Aufderheide

Specimen No.
Males
C32
C26
C4
C6
C33
C22
C15

Age (yr)

Lead content Bone

65
58
54
36
28
20
16

9. 3
30.2
33.9
12.3
0
2.4
10.8

Mean

39.6

14.1

Females
C14
C8
Cl
C ll
C23
C35
C3
C18
CIO

54
53
50
46
34
34
22
20
18

79.2
24.5
45.4
20.9
25.6
43.2
29.2
52.6
42.2

Mean

36.8

40.3

tibia
tibia
metatarsal
tibia
tibia
tibia
tibia

tibia
tibia
tibia
tibia
tibia
tibia
tibia
tibia
tibia

Seventeen skeletons were sampled for the College Landing, Williamsburg
study. Their status

is believed to be that of free blacks.

The bone content

varied very little between the males and females (39.6 vs 43.7 Table 2).
same assumption that lead content is an indicator of wealth/status

If the

is applied to

the College Landing blacks, their lead content suggests an individualistic and
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highly variable degree of economic success by these free blacks in Colonial
America (Aufderheide 1981:356).
Table 2.Lead Levels in Human Bones at College Landing (Aufderheide 1985).
Specimen No.

Age (yr)

lead content

bone

Males
CL109D
CL115L/M
CL109C
CL109J/K
CL117E/F
CL117G/H

56
49
33
29
27
21

93.3
41.5
9.9
21.7
57.5
13.7

tibia
tibia
tibia
tibia
tibia
tibia

Mean

35.8

39.6

Females
CL109B
CL115N/P
CL117L/M
CL117Q/R
CL117J/K
C117N/P
CL115Q/R
CL109L/M

50
40
37
37
36
33
30
22

47.9
62.2
44.3
11.3
34.8
76.3
34.9
37.7

Mean

35.6

43.7

tibia
tibia
tibia
tibia
tibia
tibia
tibia
tibia

The Governor’s Land study included individuals from two sites located
near Jamestown, Virginia.

All of the inhabitants

were white.

One group

consisted of a single household of three white individuals and five white servants.
The individuals buried show status differences in method of interment and bone
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lead content. The household female, buried in a shroud and coffin and in a deep
grave, revealed a high bone lead content consistent with her status. The servants
were buried in shallow graves and had low lead levels.
The other group was from the plantation of William Drummond. Samples
were taken from skeletons buried in what was presumed to be the

servants’

cemetery. One female was placed in a shroud and coffin, while the males were
buried with only a pillow under their heads.

The female tested very high for

bone lead content, while the males were low (Table 3). It can be assumed that
the female was not a person of high status, since she was buried in the servant’s
graveyard. However, she must have shared the food and beverages of

her

mistress’s family. The 1677 inventory of William Drummond lists many items
containing lead,

as well as lead glazed ceramics found during the excavation.

Due to the documentary record and the female’s burial and high lead content, it
can be inferred that her occupation may have been that of a family cook.
Irene Mound, a prehistoric burial mound,
Georgia.

is located near Savannah,

Twenty-nine white burials, intrusive to the Native American Burials

were excavated in 1939. Of the 29, 16 were

preserved well enough

tested for lead bone content (Table 4). The mound was
cemetery

by the family of John Rae after 1761.

showed low lead levels.

used

to be

as a private

Most of the tested adults

Three were very low and two were very high.

The

skeletal lead content suggests that access to pewter and leaded ceramics may have
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Table 3.Lead Levels in Human Bones at Governor’s Land (Aufderheide 1985).
Specimen No.

Age (yr)

Sex

1619-1625
GL128C
GL148A
GL149A

33
29
20

F
M
F

113.1
24.7
67.1

tibia
tibia
femur

1650-1680
GL496H
GL496K
GL496N

43
22
29

F
M
M

264.8
28.1
5.7

femur
femur
femur

1680-1720
GL344A

35

M

52.8

1725-1750
GL356B
GL357B
GL358C
GL359C
GL360B
GL361B
GL362B
GL370B
GL364B
GL365B
GL363B

47
20
20
41
11
9MO
61/2
101/2
53
37
14

M
F
F
M
M
7
M?
F?
M
F
F?

115.7
98.5
118.8
190.4
126.3
94.2
40.1
55.8
40.7
51.3
45.1

1770-1800
GL355B
GL366B
GL367B
GL368B
GL369B

30
23
11/2
23
44

M
F
F?
F
M

48.1
76.4
64.2
40.9
64.7

been limited.

Lead Content Bone

tibia

tibia
tibia
tibia
tibia
tibia
longbone
tibia
tibia
tibia
tibia
tibia

tibia
tibia
tibia
tibia
tibia
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Table 4.

Lead Levels in Human Bones at Irene Mound (Aufderheide 1988).

Specimen No.

Age (yr)

Lead content Bone

Males
CC3
CC23
CC20B
CC10
CC2
CC28
CC18
CC10A

67
46
40
38
34
31
30
26

4.9
96.1
17.0
44.5
14.4
43.6
50.7
33.9

MEAN

36

38.1

Females
CC20A
CC33
CC16
CC27

36
31
26
25

57.5
151.2
67.4
31.9

Mean

29.5

77.0

longbone
tibia
tibia
femur
tibia
rib cortex
tibia
humerus

tibia
tibia
tibia
tibia
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Because lead exposure was generally found in the household, it can be inferred
that the male and female with high lead levels may have been husband and wife.
These levels are consistent with what the plantation owner’s daughter and her
husband may have had. However, it was not certain that they were correctly
identified.
These four sites provide an example of how lead content can be used to
supplement the archaeological and documentary record. Caution should be used
when making inferences using bone lead content. If bone content shows life time
exposure to lead, recent research must be considered. Lead
leaches into the bloodstream
menopause,

therefore,

a

resident

in bone

of females during pregnancy, lactation,

and

one time sample taken from a female may not

accurately show her lifetime exposure. If her death occurred due to childbirth,
her bone lead levels are not representative of her true lead exposure. The same
principle would apply to a woman who died while she was lactating or in the
menopause stage of life. In addition, bone stress such as a break also distorts the
total lifetime lead bone content (JAMA 1991).

CHAPTER II
A STUDY OF HISTORIC LEAD GLAZED CERAMICS

In order to test the Aufderheide theory further, historic pottery

was

tested for lead leaching. Pottery helps interpret everyday life providing insight
into the wealth, social status, and occupation of its former owners (Deetz 1977).
Thus, if a high lead bone content can be used

as an indicator of wealth and

status within the context of Colonial America, there must be a measurable
relationship between high status/lead glazed ceramics and lead leaching rates.
Ceramic artifacts recovered from an excavation of a late eighteenth-century site
were

used for this thesis to provide an indicator of lead leaching rates for

historic ceramics.

As discussed in the Introduction, intact heirloom ceramics

would have been preferable to using ceramic sherds, however, the lead testing
experiments may have caused damage to the vessels.
vessels would have provided a basis for

Heirloom (museum)

determining how much lead leaches

from the vessel during the years it is in the archaeological record.

This effort

determined past exposure possibilities by the users of lead glazed ceramics, and
current exposure possibilities by archaeologists recovering and cleaning such
artifacts.
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The sample assemblage was recovered from the Swart/Jackson site, a late
eighteenth-century

tavern located in the Village of Fishkill, Dutchess County,

New York. Extant architecture and the recovered artifact assemblage support the
documentary record of the tavern’s existence. Archaeological excavation yielded
lead glazed tableware, utilitarian ware, and storage vessels. Meals in the tavern
were served on lead glazed ceramics. Stews and soups were

common

tavemfoods served in utilitarian vessels. Shifts in the design and marketing of
ceramics made lead glazed pottery available to the masses.
A representative

sample of ceramics from the

selected to test for the presence of leaching lead.
type of ceramic was selected.

Swart/Jackson

Site was

At least one sample from each

Ceramics used in the analysis consisted of

redware, buff slip decorated earthenware (1670/1795), cream ware (1762/1820),
pearl ware (1780/1820), stoneware,

whiteware 1820+), Delftware (1680/1800),

salt glaze stoneware (1740/1785), clouded Whieldon ware (1740/1770), ironstone
1840/+), and salmon earthenware.
All ceramics were carefully cleaned to prevent soil from interfering with
the lead testing.

Two different testing kits were

used.

These included the

Frandon Lead Alert Kit, Seattle, Washington

and the Lead Check Swabs,

HybriVet Systems, Framingham, Massachusetts.

Both kits provided identical

results.
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The Frandon Lead Alert Kit requires the application

of several drops

of leaching solution to a sherd with a cotton swab. The swab is moved
forth for approximately 10 seconds across the glaze.

back and

Two drops of indicator

solution are then added to the tip of the swab that was in contact with the glaze.
A rose to red color indicates that the lead glaze is leaching at dangerous levels.
A system of one to three pluses was _ used to represent the degree of leaching.
One (+ ) indicated a positive leaching; three (+ + + ) pluses

indicated a very

high and fast leaching rate.
The HybriVet Lead Check Swabs are self contained swabs that contain
the leaching and indicator solutions in them. Vial

A is broken in the tube of

the swab, then vial B is broken. This releases the two chemicals together.

The

swab is rubbed on the glaze for 30 seconds. If the tip of the swab turns pink, it
| indicates that lead is present.

The results of testing on each ceramic type are

presented in Tables 7 through 12.
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Table 5.Measurement of Lead in Redware.
Cat. no.
5 ’N2
5 ’N22
10
6
6
6

Description
cl. glaze redware
black gl. redware
cl.glaze redware
cl.glaze redware
glazed redware
br. glaze redware

Date

Rate

-------------------------------------------------------

+
++
+
++
+

Six redware sherds were tested. Out of the six, five tested positive for lead leaching.
Two of the sherds leached very high rates.

Table 6.Measurement of Lead in Buff Slip Decorated Earthenware (1670/1795).
Cat. no.

Description

Date

5 ’N22
10
10
10
6
3
7
6
6
6

buff body slipware
yellow/br dec buff
yellow/br dec buff
yellow/br dec buff
yel/br buff slipw
buff yel deco
buff yel/br deco
buff slip
buff slip deco
buff slip deco

1670/1795
1670/1795
1670/1795
1670/1795
1670/1795
1670/1795
1670/1795
1670/1795
1670/1795
1670/1795

Rate

-

+
+
-

-

Ten sherds were tested, only three tested positive for lead leaching.
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Table 7 .Measurement of Lead in Creamware (1762/1820).
Cat. no.

Description

Date

Rate

6
5
5
Well
15
15
7
7
7
6
6
6

creamware
creamware
creamware
creamware
creamware
creamware
creamware
creamware
creamware
creamware
creamware
plain creamware

1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820
1762/1820

+
+
+
+
+
+
-

-

Twelve creamware sherds were tested, six of these tested positive for lead leaching.
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Table 8.Measurement of Lead in Pearlware (1780/1820).
Cat. no.

Description

5 ’N22

pearlware mocha
1790/1890
bl. trans.pearlware
1800/1840
trans.print.pearlw.
1800/1940
polychrome pearlware
1795/1825
pearlware bl. h.p.
1780/1820
old blue pearlware
1815/1835
undeco.pearlware
1780/1840
plain pearlware
1780/1840
bl.trans pearlware
1810/1840
plain pearlware
1780/1840
1780/1840
pearlware
plain pearlware,
w/ little glaze
1780/1840
handpainted pearl
1784/1840
ware, bl
handpainted pearl
1784/1840
ware, bl
blu. trans.pearlw.
1815/1825
1780/1840
pearlware
green shelledg. pearl
ware
1780/1840

5 ’N22
5 ’N22
5 ’N22
5 ’N22
10
6
5
5
16
7
6
6
6
3
6

Date

Rate
++
-

+
++
-

++
+
+
+
+
++
+
+
+
+
++

Seventeen pearlware sherds were tested, thirteen tested positive for lead. Four of
those leached at very rapid rates.
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Table 9 .Measurement of Lead in Stoneware, Whiteware, and Porcelain.
Stoneware
Cat. no.

Description

Date

15

blu glaze stonew.

---------

Rate

Stoneware did not leach lead.
W hitew are
5 ’W ll
13.5N
13
6
6

dipped whiteware
bl. trans. whiteware
overglaze h.p.,
whiteware
whitew. overg. deco
handpainted white
ware

1820/1860
1855/1915
1820/1992
1820/—

++
+

1820/—

Five whiteware sherds were tested, two of those leached lead.
Porcelain
5
15
7
6
3

porcelain
hardpaste porce.
w/polychrome o.g.
hardpaste porcelain
w /gilding
hardpaste porcel.
with bl.under.gl.
underglaze porce.

-----------------

++

1885/1992

++

---------

Five porcelain sherds were tested, two leached lead at a high rate.
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Table 10.Measurement of Lead in White Combed Slipware, Delftware, Salt
Glaze, Milkglass, Whieldon Ware, Miscellaneous.
Description

Date

Rate

W hite Combed Slipware
wh.combed slipware

1670/1795

+

D elftware (1680/1800)
31
16

bl.glaze deco delft
delftware

1680/1800
1680/1800

+
+

Salt glaze (1740/1785)
10
10

white salt glaze
bl.saltglaze ston.w

1740/1785)

M ilkglass
5

decorated milkglass

++

W hieldon W are
7

whieldon ware

1740/1770

+++

Ironstone
ironstone

1840/—

Miscellaneous
salmon earthenware,
w/glaze missing

+
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The analysis of ceramic sherds from the artifact assemblage provided
interesting results. It also provided several additional research topics related to
historic lead glazed ceramics.
Earthenware

is fired at low temperatures of 800-1000 degrees C. The

lower the kiln temperature, the more likely lead is to leach. All tested pieces of
redware leached with one exception.

Perhaps this sherd was made by local

potters who used different glaze recipes or firing temperatures, or had lost its
lead content

during the time in the ground.

The buff bodied slipware is lead glazed. However, out of the ten vessels
tested, only three leached lead.

As in the redware,

manufactured by different

potters may explain the differences or the length of time in the ground. Local
potters were not able to compete with the fine British earthenware; however, they
were able to

make utilitarian and functional ware equal to any produced in

England.
Creamware results were ambiguous.

Twelve sherds

sherds produced negative results and six were positive.

were tested. Six

Creamware represents

a continuum of refinement, with later types progressing towards a finer ceramic.
The year it was manufactured

may be related to the lead content of its glaze.

Pearlware was the most consistently positive ceramic tested. Of 17 sherds
tested, thirteen were positive. Some pearlware leached at very rapid rates. The
hand painted overglaze, polychrome, and the green shell edged wares had the
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highest leaching rate. It is safe to assume that the more decorative the piece, the
more likely it is to leach lead. The "old blue" pearlware also leached quickly.
Five whiteware sherds were tested. Two of those leached lead.

The

plain whiteware did not leach; however, the hand painted overglaze pieces
leached rapidly.
Porcelain, which is fired at extremely high temperatures, did not leach,
except for the polychrome overglaze decorative wares.
decorative hand painted

This was also true of

milkglass.

One piece of delft, one white combed slipware, and one clouded whieldon
ware were tested. They were all positive for lead leaching. The whieldon ware
leached at a faster rate than any other ceramic tested. Lead glazed ceramics may
provide data to address socio-economic status of site occupants.
index was established

using tested

sherds from the

Ceramics were given either a low or high cost rating.
to define low or high cost vessels.
higher its cost rating.

A ceramic cost

Swart/Jackson

Site.

Ceramic decoration served

Thus, the more decorated the ceramic, the

It is assumed that the more effort expended in the

manufacture of the vessel, the higher its cost of manufacture and its market price.
Table 11 provides the results.
These results also support evidence from the Aufderheide (1985) study
that lead can be used to determine social/economic class. The higher priced,
more decorative ware had the highest lead leaching rate.

Therefore, more
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Table 11. Relation ship of Value and Lead Leaching.
Ceramic

High Status

Y/Br. Deco Buff
Trans. Pearlware
H.P. Poly. Pearlware
Old Blue Pearlware
Green Shelledge
H.P. Whiteware
Ovrglze deco Whiteware
H.P. Porcelain
Gold Gilding Porcelain
Combed Slipware
Whieldon Ware
Redware
Plain Creamware
Plain Pearlware
Plain Delft

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

exposure to lead was encountered
slaves/servants

Low Status

Leaching Rate
+
4+ +
+ +
4- +
+
4- 4+ 44-4+
4—1—h
4-4444-

by the affluent members o f society.

were generally not exposed to the same levels of lead.

The
Their

heavy reliance on Colonoware (particularly on southern plantations) generally
lessened their exposure to lead glazed ceramics.
Results of lead testing of sherds suggest a hazard may exist for the
archaeologist in the field during the recovery phase and the laboratory analysis
o f lead glazed sherds.
caution in the laboratory.

Lead glazed ceramic sherds should be handled with
Lead glaze breaks down because o f normal use, and

this continues after disposal in the archaeological record.

Earthenware such as

delft and redware is frequently recovered with portions of the glaze missing. The
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glaze on these

earthenwares is very soft and easily flakes. The lead from the

glaze may be in dust after periods of storage and/or handling.

Artifact bags

containing large quantities of lead glazed ceramics were tested for lead dust after
the contents were removed. In two out of four bags tested, the dust was positive.
The fairly common practice of testing earthenware, stonewares, etc., with a touch
to the tongue to decide paste, should be practiced with caution, if at all. If eating
from a lead glazed dish causes lead poisoning, touching it with the tongue
regularly is a precarious and dangerous practice.

CHAPTER III
JOSIAH

Josiah

WEDGWOOD

- A STUDY OF LEAD AND THE POTTER

Wedgwood and his family were probably the most instrumental

potters in the development of fine ceramics. Wedgwood’s family provides an icon
for the study of lead hazards faced by the early potters. There were many potters
among the Wedgwoods.

After two years of school, young Josiah went to work

in his brother’s pottery. At age eleven, smallpox left him with a painful stiff knee.
At 14 he was apprenticed to his brother Thomas for five years. In 1754 Josiah
went into partnership with Thomas Whieldon.

During this time Wedgwood

prepared models and molds, and set up experiment books. He experimented with
clays, metallic oxides, and glazes in the evening.

Potters of the day were very

secretive and possessive about their discoveries of glazing, manufacture, and
firing.

Josiah Wedgwood was so secretive about his discoveries that he set up

a laboratory in the cellar of his home rather than in the factory. The cellar
laboratory was partitioned off from other cellar rooms by thick walls and thick
doors. Wedgwood could reach the laboratory by a trap door in his study. He had
a long underground

passage with a stone floor, that connected

his secret

workshop with the pottery factory. Wedgwood was the only one to have keys for
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this laboratory (Burton 1976).

It can be assumed that the ventilation of his

laboratory was poor under the best of circumstances.
Josiah Wedgwood suffered from ill health much of his life. Wedgwood
was bothered

by insomnia and nightmares.

He also suffered with intense

headaches, and complained of particles in front of his eyes and a blurring of
vision (Burton 1976).

Many of his complaints are most likely attributed

to

inhalation of lead dust and other pottery-associated hazards.
Josiah

Wedgwood was not the only one in his family to suffer ill health.

His wife Sally was frequently ill, as were his children. Sally worked closely with
her husband, and was considered by her husband to be instrumental in all of his
developments. She reportedly worked closely with him on keeping his experiment
books and making recommendations.

It can be assumed that she was exposed to

lead in his workshop and as a consumer of his wares. Wedgwood used his wife’s
taste to help develop new designs for the showrooms.

Wedgwood is quoted as

saying "I speak from experience in female taste, without which I should have
made but a poor figure among my Potts, not one of which, of any consequence
is finished without the approbation of my Sally" (Burton 1976).
Sally suffered
incapacitating

from

depression

frail

health

most of her life.

and

what

was described

as

an

Many of her symptoms can be

attributed to lead exposure. In the year 1771, Sally became very ill after the birth
of her fifth child. She suffered a series of illnesses that confined her to bed and
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left her severely depressed.

Upon doctors orders, she traveled to Bath for the

healing powers of the mineral waters. In 1772, Sally was so ill that Dr. Eramus
Darwin suggested that she live at his house to convalesce under his care (Burton
1976). She did improve at Dr. Darwin’s, but her recovery was short-lived. When
she returned
depression.

to her home, she suffered nervousness, irritability, and fits of
It is interesting that the stay at Dr. Darwin’s home may have

provided a respite from lead exposure. This may account for the improvement in
her condition.

At Christmas that year she had another relapse consisting of

fainting fits, chills, and a high temperature.

Dr. Darwin suggested she return to

Bath (for the mineral waters) for the rest of the winter. However, by January she
was too ill to get out of bed, and in February considered seriously ill. Mrs.
Wedgwood also suffered from ill health after the birth of her last child in 1786.
The child was named Mary Ann and died at the age of eight.

She was born

mentally and physically disabled.
In April 1792, the 21 year old son of Josiah and Sally experienced a
nervous collapse.

During his life, he complained of unmanageable headaches,

eyesight trouble, and depression. He was said to suffer from abrupt mood swings,
from manic elation to incapacitating depression, and various intestinal maladies
(Burton 1976). Most of his health problems are the same as those induced by
lead exposure. Wedgwood’s brother suffered from dropsy, a disease of the wrist
attributed to lead.
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Research revealing the link between lead and calcium may help explain
the female predisposition for developing lead poisoning symptoms.

As stated

earlier, pregnancy, lactation, and menopause cause females to lose calcium from
their bones. Also, women are more prone to developing osteoporosis than men.
Thus, when bone demineralization is taking place, it is also releasing lead stored
in the bone. In addition, women in the eighteenth and nineteenth century were
not aware of nutrition and calcium requirements.

Sufficient calcium was most

likely not included in their diets. Females were also at risk for producing babies
with low birth weight, and babies with toxic levels of lead in the blood.

A

developing fetus requires 20-30 g of calcium in the last trimester of development.
This calcium is taken from the mother’s bone stores.

In the case of a lead

poisoned mother, lead is released with the calcium. The lead then crosses the
placenta to the developing

fetus. The released lead interferes with molecules

o

that guide developing nerve cells, thus causing irreversible damage to the fetus.
A recent case (1991) reported a pregnant woman who’s BLL rose to 74 mcg/dl
during pregnancy.

The baby had a BLL of 55 mcg/dl at three months of age.

In this case, lead exposure was 30 years before the pregnancy. During lactation,
lead is again released from bone. Childbirth was perilous during the eighteenth
century due to lack of medical knowledge.

However, the lead/childbirth

relationship may explain why many eighteenth-century
to their bed" after the birth of a child.

women reported "taking

CHAPTER IV
HISTORY OF THE POTWORKS AND FACTORY ACTS

The development process that transposed the small family pot works in the
countryside of England to large industrial pottery factories caused a myriad of
changes. The large village potteries were extremely unhealthy places to work.
The workers were exposed to dangerous levels of lead ore dust, in addition to the
environmental dangers resulting from smoke generated by the kilns, and gas
releases due to salt-glaze firing. Exposure to lead was not the only hazard facing
the pottery workers.

Among the unhealthy conditions of the potteries were

exposure to dust from siliceous and common clay, dust from flint and plaster of
paris, coal dust and coal smoke, lack of ventilation within the factory, extreme
heat brought about by the firing process, bright light from the kiln fire, long
hours, and unsanitary conditions (Nriagu 1983).
The lead ore from Staffordshire and Derbyshire was particularly valuable
due to the high silex content. Many of the colored clay vessels were glazed with
a clear glaze made of lead ore called smithum.
ore, beaten

Smithum consisted of fine lead

into dust, finely sifted and dusted on the vessel before firing.

Another lead based glaze, magnus was used extensively. Magnus glaze was lead

32

33
mixed with manganese.

This lead glaze was used to glaze the butter pots found

in almost all homes.
"Potters rot" was a term given to a pulmonary disease developed by the
pot-workers due to inhalation of the siliceous duct. The likelihood of developing
"potters rot" was for centuries accepted as incidental to employment as a potter.
In Dr. Arlidge’s work of 1892, Diseases o f Occupations, he states:
In one sense , indeed, it is unfortunate that it does not for the
most part awaken attention
by any immediate tangible
consequences.
Its disabling action is very slow, but it is ever
progressive, and until it has already worked its baneful results upon
the smaller bronchial tubes and air-cells...it is let pass as a matter
of indifference-an inconvenience of the trade. The knowledge that
potting was a hazardous trade, which shortened one’s lifespan, was
used quite often in the bargaining process for higher wages by the
potters.
The degree and frequency of exposure to lead varied according to the jobs,
and thus

determined the likelihood or the degree of lead poisoning a worker

may exhibit. Some workers were extremely ill, and other cases were passed off
as "malaise" or lowered vitality.
After the potters created the ware, it was dried then fired for the first
time. After the first firing, the biscuit fire, a vessel is still porous and unsuitable
for domestic use. It must be glazed to make it usable.

At this point the ware

is dipped into a glaze mainly of silica, alumina, alkalis, and lead, and perhaps
further decorated.
Workers

It was at this stage that the most danger from lead occurred.

who contacted

lead

included:

dippers

and

dippers’ assistants,
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ware-cleaners after dippers, glost placers, majolica paintresses and glaze blowers,
ground-layers and color-dusters, and litho-transfer dusters.
The dippers and dipper’s assistants generally worked in an area known as
the dipping-house.

They would dip the ware into a solution of glaze containing

the glazing material very finely ground, held in a suspension in water. Typically
their whole arm or forearm was covered in glaze. The glaze dries quickly and a
thin coating forms on the fingers and arm, eventually contaminating the lips,
nostrils, and face.

There are accounts of dippers being coated with the glazes

due to the dipping and splashing process, often their hands, arms, clothes, hair,
and beard were completely covered.
Ware cleaners examined the dipped pieces to see if they were properly
dipped, and removed all superfluous glaze by scraping with a knife.

This of

course created a lead bearing dust.
Glost placers placed the glazed and cleaned ware in "saggers" for firing.
Often they also cleaned the ware first, exposing themselves to the lead bearing
dust. Glaze covered their hands from handling the ware while placing it in the
kiln. The extreme temperatures these workers were subjected to while placing
the saggers in the kilns also contributed to major health problems.
Majolica paintresses and glaze blowers applied glaze to earthenwares by
painting or blowing. This occupation was extremely dangerous, since much dust
was inhaled.

The lead content of Majolica glaze was as high as 40-65 per cent.
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They not only inhaled the dust, but their clothes were coated with it, and worn
home to contaminate their surroundings further.
After the ware had been fired and glazed, further decoration was added
by the ground-layers and color-dusters.

The ware was decorated by applying

enamel colors to the surface of the fired glaze.

The colors of metals used

contained large proportion of lead compounds so that when exposed to moderate
heat, the melting of the fluxes will fuse the color into the surface of the glaze.
They contained an average of 58 per cent lead.
Another hazardous decorating process was the litho-transfer dusters. The
color, as a powder, was dusted onto prepared sheets that were applied to the
ware as decorative transfers.

Due to the extreme fineness of the dust, this was

considered the most dangerous process.
Translucent

china glazes contained

about

17 percent

lead. Opaque

earthenware glazes contained about 22 per cent, Majolica contained 40-50 per
cent, while jet and Rockingham ware contained 60 per cent or more.
There were many early efforts to produce a glaze without lead.
Josiah Wedgwood produced a lead free glaze but the surface was rough. Vessels
with this glaze were not purchased in great numbers so it was discontinued.

In

1745, Enoch Booth, successor of Astbury, took Astbury’s white earthenware body
and applied a lead glaze rather than a salt glaze.

Booth improved on the
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dangerous dust application of lead, by making a fluid glaze from ground lead ore,
flint, clay, and water.
In 1828, a process of fritting the lead was developed.
the lead less hazardous.

This process made

The fritting process requires the lead to be melted

before being ground up with other ingredients in the glaze. Fritting made the
glaze insoluble and suitable for dipping. The fritted glaze required more precise
firing and did not produce a smooth glaze. Glazes without lead, that used borax
as a flux were experimented with. The glaze made with borax was less glossy
than that of lead and prone^ to imperfections.

The Society of Arts awarded the

gold medal in 1823 to Job Meigh of Hanly for development of a lead free glaze;
however, it was used only on coarse red pottery. A discovery in 1826 by Henry
Daniel in Shelton developed a very dangerous process of decoration called
ground laying color dusting.

Enamel paints were used to decorate the vessel.

While the paint was still sticky, a leaded dust glaze was blown on to it. It was
impossible for the blowers not to breath in large quantities of lead. In 1890, the
aerograph was invented. This was a mechanical device that lessened the risk of
exposure to lead dust during its application to ceramic vessels.
According to Arlidge (1982), females employed as paintresses had a death
rate of 13 per cent from phthisis, three per cent from bronchitis, 19 per cent from
gastric problems, and 21 per cent from uterine associated problems.

Of 60
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dippers and dippers helpers, (mainly women), 47 suffered colic or paralysis or
both (Arlidge 1892:320).
The gilding department was also a hazardous work area in the potteries.
Gold was reduced to a fine powder, combined with mercury and mixed with oil
as a medium.

It was painted on the vessel and fired again. When it was fired,

the mercury dissipated, but the gold remained

dull.

The gold

was then

burnished, or rubbed until it became shiny. This released dust impregnated with
heavy metals.
In 1892 pottery workers had an extremely high mortality rate. Their death
rate was considered second only to "costermongers," who were the poor and
homeless people in society at the time.

Potting was declared

"one of the

unhealthiest trades in the country" (Arlidge 1892:315). According to Arlidge,
many deaths attributed to colic, stoppage of bowels, constipation, and abdominal
disorders were really the result of lead poisoning.

The pathological effect was

described by Dr. Arlidge as:
The other dust noted -viz.
that of lead - exhibits injurious results
exceeding those of all other kinds of dust in severity, by reason of its
highly poisonous properties. The group of maladies provoked by it go by
the name of Plumbism; a condition represented by colic, paralysis, severe
brain phenomena, and general deterioration of the blood and nutrition of
the body. The poison finds its way gradually into the whole mass of the
circulating blood, and exerts its effects mainly on the nervous system,
paralysing nerve force, and with it, muscular power. Its victims become
of a sallow, waxy hue; thefunctions of the stomach and bowels are
deranged, appetite fails, and colic supervenes.
The loss of power is
generally shown first in the fingers, hands and wrists, and the condition
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known as ’wrist drop’ soon follows, rendering the victim useless for the
work. The palsy will extend to the shoulders, and after no long time to
the legs also. Other organs frequently involved are the kidneys, the tissue
of which becomes permanently damaged, whilst the sight is weakened or
even lost.
Table 12.Cause of Death for Pottery Workers in 1875 (Arlidge 1892).

Bronchitis
Phthisis
Rheumatic affections
Stomach disorders
Plumbism
Cerebra spinal diseases
Cardiac disease
Epilepsy

Pottery
Males
36.57
20.90
7.79 4.46
8.44
8.00
4.32
2.81
1.73

Workers
Females
7.14
16.96

Bronchitis
Phthisis
Rheumatic affections
Stomach disorders
Plumbism
Cerebra spinal diseases
Cardiac disease
Epilepsy

Non-pottery Workers
Males Females
48.00 16.00
13.00 11.00
21.001.00
19.00 31.00
0.00 0.00
5.00 2.00
6.00 3.00
5.00 7.00

19.64
5.06
2.97
2.08
4.46

A statistical study of the mean age of death of pottery workers was
compiled during the last quarter of the nineteenth century by physicians at the
North Staffordshire Infirmary at Stoke-Upon-Trent.

The mean age of death of

male potters, aged 20 and upward, was 46 1/2; it was 54 for non-potters.

The
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most prevalent causes of death for the potters were diseases of the chest,
pulmonary consumption, and diseases of the heart and nervous system. Table 14
displays a chart compiled by physicians at the Staffordshire Infirmary.

Eight

hundred people were used in the study, 463 male and 337 female (Arlidge
1892:318).
When the Arlidge study was undertaken, women were generally hired to
do the glazing and decorating of pottery. This may explain the higher incidence
of lead related

stomach disorders among female pottery workers. A high

percentage of stomach disorders among female non-pottery workers were also
noted. According to Arlidge, this was a result of general poor nutrition, lack of
proper lodging, heavy work, and general ill health among female workers. The
high ratio of phthisis

among pottery employed women is probably due to the

working conditions they were subjected to such as mineral dust, confinement in
hot shops, and sedentary work (Arlidge 1892:3190).
According to some of the early British literature on lead poisoning
associated with pottery factories, female workers succumb more quickly to lead
poisoning and suffer more severely from its effects (Hamilton 1925:8). A 1910
factory inspection of the Staffordshire potteries in England revealed that the
female dippers were twice as likely to develop lead related disease as the male
dippers.
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In 1912, an investigation of American potteries by Dr. A. Hamilton of
Harvard University reflected a higher rate of lead poisoning among females than
males. The potteries in the investigation were located in New Jersey and Ohio.
In 1912, potteries

in America were divided into whiteware potteries

utilitarian or art potteries.

They were very different in nature.

and

The whiteware

potteries had a strong organized trade union. The unions lobbied successfully for
better working conditions.

Labor in the utilitarian potteries as unorganized,

working conditions were poor, and pay was extremely low. However, in both
types of potteries, women were not allowed to belong to the trade union. In Dr.
Hamilton’s study, the contrast between the sexes was striking in the whiteware
potteries.

Among 796 male workers, 39 (4.9 per cent) were diagnosed with lead

poisoning.

However, among 150 female workers, 29 (19.3 per cent)

were

diagnosed with lead poisoning. A much higher incidence of lead poisoning was
noted for the "unorganized" female workers (Hamilton 1925). There was not as
much contrast in the utilitarian factories. Among 304 male workers surveyed, 48
(15.78 per cent) were ill with lead poisoning; among 243 females, there were 28
(11.52 per cent of total) cases. The workers in the utilitarian potteries were
generally in the same economic class. All were impoverished, with no organized
union, and worked under the worst possible conditions (Hamilton 1925).
Lead

remains

an occupational

problem

for women

in the

1990s.

Employees at the Johnson Controls company in Milwaukee, Wisconsin filed a
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discrimination

law suit against their employer, Johnson

manufacture lead plates and lead oxides for car batteries.

Controls.

They

The women work in

very hazardous jobs exposed to large quantities of lead dust.

Company policy

does not allow any female employee that is fertile to work in the high paying jobs
that expose the workers to lead dust. The company claims a moral obligation to
the parties that cannot participate in the woman’s decision to work in the lead:
her unfertilized ovum and any fetus.

Female employees claim discrimination;

they are unable to work in the high paying positions and feel that instead the
company should take greater measures to clean up the lead in the working
environment.

Women

who are

voluntarily

sterilized

or those

past the

childbearing age are allowed to compete for the high paying jobs. The company
claims its lead levels are safe for adults, but not for fetuses.
union, the lead levels are not safe for anyone.

According to the

The company provides special

helmets that blow clean air across the workers face.

They are provided with

uniforms, required to take showers before leaving work, and some workers wear
respirators.
air.

The company also has an elaborate vacuuming system to clean the

Even with these precautions the U.A.W . local has learned that about 75

workers have BLLs determined to be unsafe. OSHA has not changed its 12 year
maximums for lead. Almost 200 years later than the early potworks, lead remains
a problem for workers.
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Little effort

was made before the Factory Acts to alter the deplorable

conditions of the Staffordshire potteries.

Most improvements were concerned

with hours of labor allowed and whitewashing

of the workshops. These

improvements provided no protection from the health hazards faced by the
pottery workers.
The 1864 Factory Act in England caused changes that reduced the total
numbers of potters’ asthma and lead poisoning.

In addition, women, young

people, and children were under the protection of the state.

Their work hours

and days were regulated.
The 1891 Factory and Workshop Bill also caused significant changes. This
bill provided a provision empowering the Home Office to make special rules
regarding

"dusty processes" in dangerous

professions including the pottery

industry. Although the bill was passed mainly to cover those in the textile trade,
the potters sent lobbyists to London to inform members of the House of
Commons of health dangers in potteries.

As a result, an amendment was passed

to provide for the manufacture of china and earthenware. It was later amended
to give the Home Secretary the right to investigate the dangerous conditions of
labor in factories, and make special rules applicable to them. Employers strongly
objected, and in 1894, it became law, with slight modification (Nriagu 1983). This
historic act marked the beginning of efforts to improve conditions in the potteries
and was hailed by potters as their "Charter of Health."

Although conditions
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improved in the potteries regarding dust, little protection was given to the lead
poisoning positions. The use of lead-free glaze and a fritting process, that renders
the lead harmless

was suggested, but again was not found suitable.

The lead

free glaze was unable to compete economically with lead glaze. Consumers did
not buy it.
In 1898, Professor Thorpe and Dr. Oliver’s report on lead poisoning for
the Home Office stated that glaze could and should be made lead free or with
fritted glaze. The employers again resisted, threatening to close down the entire
pottery industry. This controversy continued for four years.
In 1902 an arbitration court before Lord James of Hereford provided for
monthly inspections of factories using lead and ordered compensation paid to
workers suffering from lead poisoning.
The 1907 W orker’s Compensation

Act was the first requirement

to

consider lead a liability. In 1905-1907 the average number of reported cases of
lead poisoning was down to 93 per year, from 362 reported cases from 1896-1898.
It must be considered though that not all cases were reported, and the workers
may have been rotated from leaded to lead free jobs while of testing.

CHAPTER V
DEVELOPMENT

OF LEAD POISONING IN THE HUMAN SYSTEM

When lead initially enters the human body, it causes damage to the brain.
Research at the University of California at Los Angeles determined that lead
inhibits the growth of cells that make up the blood-brain barrier. Lead damages
the membrane so that it no longer prevents entry of substances that can disrupt
normal brain function. The endothelial cells that make up the capillaries in the
brain generally prevent transfer of all but a few essential nutrients, like glucose,
into the brain from the blood.

High levels of lead (60-80 mcg/dl) inhibit cell

growth, reducing the capture of substances from fluid outside the cell by the
cell’s membrane (e.g.,cell drinking).

At lower lead levels (40 mcg/dl) no cell

changes were observed. Lead’s apparent ability to make this membrane leaky can
explain the brain hemorrhages, tissue swelling, and nerve dysfunction seen in
people suffering from acute lead poisoning (AJPH 1990).
A graphic and chilling reference to historic lead poisoning can be found
in the following excerpt of "The Uncommon Traveller," a satirical chronicle of
lead poisoning by Charles Dickens.
The woman of the room [Irish] had picked up some long strips of
wood, about some wharf or barge; and they had just now been
44
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thrust into the otherwise empty grate to make two iron pots boil.
There was some fish in one, and there were some potatoes in the
other. The flare of the burning wood enabled me to see a table,
and a broken chair or so, and some old cheap crockery ornaments
about the chimney-piece. It was not until I had spoken with the
woman a few minutes, that I saw a horrible brown heap on the
floor in there, which, but for previous experience in this dismal
wise, I might have not suspected to be "the bed." There was
something thrown upon it; and I asked what it was.
"’Tisthe poor craythur that stays here, sur; and ’ tis very bad she is,
’tis very bad she’s been this long time, and ’tis better she’ll never
be, and ’tis sleep she does all day, and ’tis wake she does all night,
and ’tisthe lead, sur."
"The what?"
"The lead , sur. Sure ’tis the lead-mills, where the women gets took
on at eighteen-pence a day, sur, when they makes application early
enough, and is luck and wanted; and ’tis lead-poisoning she git,
sur, and some of them gets lead-poisoning soon and some of them
gets lead poisoning later, and some, but not many, niver; and ’tis all
according to their constitooshun, sur, and some constitooshuns is
strong, and some is weak, and her constitooshuns is lead-poisoned,
bad as can be, sur; and her brain is coming out at her ear, and it
hurts dreadful; and that’s what it is, and niver no more, and niver
no less.

The somber reference to her brain leaking from her ear is most likely the
result of brain hemorrhage and tissue swelling. The story continues with the line
spoken by the Irish woman’s daughter that exemplifies the hopelessness of the
underclass and their exposure to lead:
...Thevery smell when you stood inside the door of the works was
enough to knock you down, she said; yet she was going back again
to get "took on." What could she do? Better be ulcerated and
paralyzed for 18 pence a day, while it lasted, than see the children
starve.
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Medicinal uses of lead has been documented

in early civilizations. The

most common ore of lead (galena [ PbS]) was used as an eye salve in predynastic
Egypt as early as the Badarian period (approximately 6000 years ago). Lead was
also used as eye makeup in India 3200 to 2800 B.C.

The use of lead is

mentioned in the Old Testament and in inscriptions of ancient Mesopotamian
cultures.

Hindu prescriptions for lead occur in Sanskrit medical compendia.

Therapeutic

applications

(Needleman

1991).

The detrimental

were used commonly during the Roman

effects of lead

were also acknowledged

Empire

in early

civilizations. Greek, Latin, and Arabian physicians knew that if lead is swallowed,
it would cause colic (a severe stomach disturbance).

During the first or second

century after Christ, Dioscorides described that lead not only causes colic when
swallowed, but the breathing of its fumes was also hazardous.

The literature of

Dioscorides refers to devices used by laborers to protect themselves from lead
fumes.
In France during the seventeenth
promote fermentation.

century, lead was added to wine to

Poitou was the wine region, thus the name "colic of

Poitou" was given to the massive cases of lead related colic. In 1656 a paper was
published that established the relationship between "colic of Poitou" and lead.
England also reported cases of lead poisoning resulting from contaminated cider,
as did Spain, where lead was used to line cooking vessels (Hamilton 1925:10-25).

Konrad Celtes (1450-1508), Latin poet, wrote on the "new invention"
adulterating

wine.

The following excerpt provides classic symptoms of k

poisoning:
I wish those who adulterate wine were punished with greater
severity; for this execrable fraud, as well as many more
descriptions, has been invented in the present age; and a villainy by
which the colour, taste, smell and substance of wine are so changed
as to resemble that of another country, has been spread not only
through Germany, but also through France, Hungary, and other
kingdoms. It was invented, they say, by a monk named Martin
Bayr of Schwarzen-Eychen in Franconia. He undoubtly merits
eternal damnation for rendering noxious and destructive a liquor
used for sacred purposes and most agreeable to the human body;
thus contaminating and debasing a gift of nature inferior to none
called forth from the bosom of the earth by the influence of the
solar rays; and for converting, like a sanguinary destroyer of the
human race, that bestowed upon us by Nature to promote mirth
and joy and as a soother of our cares, into a poison and the cause
of various distempers. But if the debases of the current coin are
punished capitally, what punishment ought to be inflicted upon the
person who hath either killed or thrown into diseases all those who
used wine? The former by their fraud injure a few, but the latter
exposed to various dangers people of all ages, and both sexes;
occasions barrenness in women; brings on abortions and makes
them miscarry; corrupts and dries up the milk of nurses; excites
gouty pains in the body; causes others in the bowels and reins, than
which none can be more excruciating; and produces ulcers in the
intestines; in short, his poison inflames, corrodes, burns, extenuates,
and dries up; nor does it allay, but increase thirst; for such is the
nature of sulphur, which, mixed with allay, and other noxious and
poisonous things, the names of which I should be ashamed to
mention is added to wine, before it has done fermenting, in order
to change its nature.
This poison we have been obliged to
purchase for our friends, wives, children and selves, at a high
price; as wine has been scarce for several years past; and it would
seem that Nature had denied this liquor so long out of revenge
against her enemies and the destroyers of the whole human race.
You ought, therefore, most prudent fathers, not only to empty their
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vessels, by throwing this poison into your river, but to cast alive
into the flames the sellers of this wine, and thus to punish
poisoning as well as robbery.
During the sixteenth and seventeenth century secret poison consisting of
lead was considered an awful weapon.

In 1846 J. Beckmann wrote about a

poison used by the French and Italians.

The following quote is from A History

o f Inventions, Discoveries and Origins.
there is no doubt that the slow poison of the French and Italians,
commonly called succession powder (Poudre de la succession),
owes its origin to sugar of lead.
I know a chemist who
superintends the laboratory of a certain prince on the confines of
Bohemia, and who by the orders (Perhaps not very laudable) of his
patron, has spent much time and labour in strengthening and
moderating poisons. He has often declared, that of sugar of lead,
with the addition of some more violative corrosive, a very slow
poison could be compared; which if swallowed by a dog or other
animal, would insensibly destroy it, without any violent symptoms
in the course of some weeks or months.
Lead has been used as a cosmetic throughout history and continued to be
an ingredient in shampoo until the 1970s.

Earliest references to lead as a

cosmetic are found in ancient Oriental texts. The invention of the lead-carbonate
(ceruse) cosmetic is generally attributed to High King Chou, the last ruler of the
Shang dynasty (1520-1031 B.C.). Recommended

uses included making the hair

grow, preventing the hair from going grey, preventing

wrinkles and spots,

improving the skin, and preventing body odor.
During the Thang Dynasty (618-906 A.D.) white lead was applied to not
only the faces of women, but their backs, breasts, and shoulders. After applying
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the white rouge, red cinnabar was used to add beauty spots. St. Jerome (345-420
A .D .) wrote that the use of lead

paint on faces was sinful and unbecoming to

Christian women. He led a movement to discourage its use.
The use of lead cosmetics became widespread in Europe following the
introduction of Venetian ceruse in the sixteenth century. Venetian ceruse was a
mixture of white lead and vinegar that gave the face a white mask concealing
blemishes.

The lead not only ruined the skin, but caused the hair to drop out;

hence the fashion in the Elizabethan period of shaving the front of the hairline
became popular because so few ladies had hair there anyway. Warnings about
the hazards of lead cosmetics were commonplace.

The Bishop of Llandaff

warned
...thecertain ruin of the complexion, to say nothing of more serious
maladies, which must ever attend the constant use of this
drug But is, as is most probable, they will neglect this caution, I
warn them, to forbear the sue of such washes at Harrowgate,
Moffat, and other places of the same kind lest they should be in
the state of the unlucky fair one whose neck, face, and arms, were
suddenly despoiled of all their beauty, and changed quite black by
the sulphurous waters.

Although the dangers of lead were well known, ladies of the day insisted on using
lead to whiten their complexion until the early twentieth century.
A nineteenth century French physician, Dr. Tanquerel, performed a study
of lead poisoning at the Hospital of La Charite in Paris between 1831 and 1839.
He reported

1,217 cases of lead colic.

Dr. Tanquerel

noted lead induced
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arthralgia (pain in large joints, numbness, muscle cramps, hot and cold flashes)
in 755 cases, paralyses in 127, and encephalopathy in 72 (Hamilton 1925:59). The
number of cases and occupations he recorded are listed in Table 1.
In 1924, a Harvard physician, Dr. A. Hamilton listed the symptoms of
lead poisoning as:
constipation, abdominal pain, heaviness and discomfort referred to
the region of the stomach, evidence of indigestion with eructation
of gas, foul taste especially in the morning, loss of appetite
especially for breakfast, headache, insomnia or disturbed sleep, loss
of strength especially in the muscles most used, loss of weight,
slight tremors of tongue, lips, and fingers. Often a yellowish gray
pallor, and a bluish black line on the gums.
Table 13.Hospital of La Charite Lead Poisoning Cases, 1831-1839 (Hamilton
1925:59).
Occupation
white lead work
painting
red lead (massicot making)
color grinding
potteries
lapidaries
refining
German glaze, card making
making lead salts
misc. trades

Number of Cases
406
382
75
68
61
35
25
11
10
-10

each
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The bluish-black line on the gums is called a Burtonian line. It usually
appears along the lower incisors. The line is an indicator of the absorption and
excretion of lead (Hamilton 1924:94).
Lead can enter the body in several ways. Most commonly, it is inhaled
as a dust or ingested through the mouth. Lead disrupts vitamin D metabolism.
Vitamin D maintains the body’s balance of calcium and phosphorus (Koo 1991).
Lead moves in and out of bone in tandem with calcium. When the body does not
get enough calcium, either from dietary deficiencies or hormonal

changes,

calcium is taken from the bones, and any lead in the bone goes with the calcium.
The body cannot differentiate between the two elements.

Therefore a person

exposed to lead at one time is at a risk for developing lead poisoning whenever
their body requires extra calcium. This can happen to females when they become
pregnant, lactate, or during

menopause, and for men during their seventh and

eighth decade of life (Blakeslee 1990).
Ingested lead remains in the bloodstream and soft tissues for about two
weeks, then is absorbed by bone. It continues to assimilate over a lifetime in the
bones.

High exposure to lead can present serious health problems years after

exposure and symptoms have ceased. The half-life of lead is about two weeks in
the blood, but about 20 years in the bone. The migration of lead from the bones
can lead to symptoms of lead poisoning later in life as a person ages. There are
historic medical accounts of retired

pottery workers, who had long since
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recovered from initial ill effects, becoming extremely ill after suffering a bone
fracture. Early doctors recorded this phenomenon, but did not understand that
lead held in the bones can migrate upon trauma.
Lead accumulation and release from bone tissue poses a particular hazard
for astronauts.
demineralization

In

addition

to

normal

biological

factors

resulting

in

of bones, astronauts are subject to developing lead poisoning

while in space. According to Doctor R. Thomas of NASA, astronauts lose 20-30
per cent of their bone calcium during extended periods of weightlessness.

The

calcium release from their bones would also release any lead that may be
harbored. Their bones get thinner very rapidly. Some calcium is replaced when
they are back on earth, but not all of it. If an astronaut was exposed to lead
early in life, an extended weightless experience could trigger acute lead poisoning
and mental confusion after only a few days in space.

Because of these latest

findings, NASA now screens all astronauts for prior lead exposure. Research is
currently

underway

demineralization

to

learn

if

calcium

supplements

given

during

stress will help protect people with high lead stores from

developing symptoms of lead poisoning.
Lead

circulating in the bloodstream can also cause significant damage.

Small capillaries

become leaky. High amounts of lead cause the blood to leak

or ooze from vessels into the surrounding tissue, causing it to swell, as often
happens with the brain.
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Lead also interferes with blood regeneration.

It inhibits the production of

heme, the oxygen carrying part of the hemoglobin in red blood cells, thus
resulting in lead induced anemia.
tested positive for lead indicated

A study of battery production workers who
that the lead caused lower hemoglobin

concentrations and lower counts of both immature and mature red blood cells.
Their blood was tested at five day intervals.

The first test indicated a low

number of red blood cells, the second test revealed that they had not sufficiently
recovered from the blood loss of the first test and had an even lower number of
red blood cells. The third test showed an even more significant delay in recovery
of blood loss and red blood cell manufacture (Grandjean 1989). This occurrence
is interesting to put in the historic context of eighteenth century medicine. It was
a common procedure to "bleed" patients for various ailments. Records show that
Josiah Wedgwood, due to various aliments, was bled often by his friend and
physician, Dr. Eramus Darwin.

In addition to the routine problems caused by

blood loss, bleeding a person with lead accumulation was even more disastrous.
Their blood was unable to regenerate and recover quickly. Thus, they developed
lead-anemia in addition to their other aliments.
Lead poisoning is the most common and devastating environmental disease
among children today.

It has profound affects on rapidly growing biological

organisms such as developing fetuses, infants, and children (Greenley 1991).
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Children are particularly vulnerable to lead based paint in older homes.
The paint may chip or dissipate into dust breathed by children. Also, some toys
are painted with a lead based paint, which young children put in their mouth.
Soil contaminated with lead is another hazard faced by children.

The exhaust

from leaded gasoline has left some areas near highways and major cities polluted
with lead laced soil (Daniel 1990).
In young children lead may have adverse effects on cognitive development
and behavior. The damage may be permanent.

A study reported in the Brown

University Child Behavior and Development Letter showed that the effects of
lead poisoning early in life may persist into adulthood. Researchers measured the
amount of lead in 240 children, measuring the lead levels of their baby teeth in
the first and second grade.

Eleven years later the same children in the study

were examined. They found that participants who had childhood levels of at least
20 ppm were more likely than their peers to have a learning disability. Higher
lead levels were also associated with lower vocabulary scores and poorer hand-eye
coordination (Daniel 1990).
Lead also presents a problem for elderly people who were exposed to lead
early in life.

According to research by Dr. Deborah

Cory-Slechta of the

University of Rochester’s School of Medicine and Dentistry in New York, older
people may be more vulnerable to lead poisoning as they age.

As part of the
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ageing process, bones degenerate and stored lead is released to the brain, liver,
and kidneys (Brown University Long-Term Care, Vol. 10:1990).
There are several drugs that can help cure a person with lead poisoning.
However, all the lead cannot be removed. Lead absorbed in the bones remains
there throughout their life, or until something causes its displacement.

EDTA

(edetate disodium calcium) is a commonly used drug. It is administered through
an IV drip. The EDTA binds with the lead and is excreted in the urine (JAMA
8:1991).

In 1991 the FDA approved another drug named Succimer.

administered

in oral form.

It requires an initial 19 day treatment

It is

regime.

However, an elevated blood lead level (BLL) and associated symptoms may
return upon completion of therapy due to redistribution of lead from bone stores
to soft tissues and blood. The patients BLL’s should be checked weekly with a
minimum of two weeks

between courses of therapy (JAMA 4:91).

People

treated successfully with either of these chelating agents may require another
treatment should they break a bone later in life (Markowitz 1990).
Lead poisoning may develop in an acute case or over time.

Acute lead

poisoning has been reported in families whose children have eaten peeled paint
chips laden with lead. Many homes built before the 1960s were painted with lead
based paint. Chips of this paint reportedly have a sweet taste, and young children
naturally experiment by putting things in their mouths. The lead paint can create
a lead dust that settles over everything. It can be inhaled, or enters the body
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through the mouth after contact with contaminated

objects.

Lead buildup

generally happens over time with very little indication of ingestion until the levels
are high enough to cause damage and outward symptoms.
Research in 1990 found that a pallid complexion, loss of appetite, and
lethargy are associated with a BLL of 60 mcg/dl.
the abdomen)

is associated

Vomiting and colic (pain in

with a BLL of 70-80 mcg/dl.

Brain swelling,

convulsions, and coma are brought on by a BLL of 80-100 mcg/dl.

As little as

10-15 mcg/dl is believed to cause cognitive problems in children, and an overall
reduction in IQ scores (Franklin 1991).
The Center for Disease Control (CDC) has consistently lowered the
standards
acceptable.

of acceptable

lead levels.

In 1960, 60 mcg/dl was considered

It was lowered to 25 mcg/dl in the 1980s, and the current guidelines

suggest action for a BLL of 10 mcg/dl. It is assumed that historic pottery workers
had very high BLLs, as most of them exhibited some outward symptoms usually
associated with dangerously high levels.
Since 1987, the state of California has required all BLLs greater than 25
mcg/dl to be reported.

Lead poisoning associated with the manufacture of

pottery was included in the occupations that reported levels above the 25 mcg/dl
index. However, occupations in the lead smelting trade, battery manufacturing,
foundries, construction, radiator repair, and gun firing ranges were also reported.
The survey in 1987 consisted of 1,293 adults. This report indicated occupational
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lead poisoning remains a threat, despite the current OSHA standards (Maizlish
1990). These data are presented in Table 14.
Table 14.1987 California Lead Blood Levels (Maizlish 1990).
Percent of Reported Cases
75 %
17%
7%

Blood lead levels
25-40 mcg/dl
40-50 mcg/dl
+ 50 mcg/dl

Historically and currently, some lead glazed ceramics provide a vector for
lead poisoning. Lead glaze is smooth and shiny, easily controlled, durable, and
melts at low temperatures.

Historically, lead ore glaze was applied to the vessels

either in a calcinated state, or simply powdered or dusted on the ware.

The

dusting of powdered lead is extremely hazardous; it is impossible to avoid
inhalation of large quantities of airborne lead.
The temperature of the firing, the acidity and temperature of a food or
beverage in the vessel, and the length of time the acidic food or beverage remains
in contact with the vessel determine the amount of lead released from the glaze.
The FDA is responsible for checking shipments of pottery entering the United
States.

Guidelines established in recent years limit the amount of

lead in
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ceramics.

These limits describe the amount of lead that can "escape" (leach)

from a vessel over a given period.

Current FDA standards allow lead to leach

at a rate of 5.0 ppm. Great Britain and Japan have strict standards, but Italy,
Mexico and China do not. However, these guidelines were established within the
last 20 years. It is therefore a good idea to test heirloom pieces before using
them for food consumption.
The temperature of the firing process is related to the amount of lead that
will leach from a glaze. Vessels fired at low temperatures less than 1150 C, such
as earthenware,

are much more likely to leach lead than vessels fired at

temperatures of 1200-1260 C, such as stonewares. The extreme heat completely
fuses lead into an insoluble lead silicate glaze.
Acidic foods and beverages, such as tomatoes, tomato juice, most fruits
and fruit juices, cola drinks, wine, cider, pickles, and relishes stored in vinegar or
cider can dissolve the lead in improperly lead glazed earthenware.

Repeated use

can cause properly fired glaze to flake. Apple juice stored in an earthenware
pitcher may contain 157 mg/liter of lead if stored in the pitcher for 3 hrs and
1,300 mg/liter of lead if stored for three days (Environmental Nutrition 2:1988).
The ratio of lead oxide to silica in the formulation of the frit and the
presence of pigments in the frit also can influence the amount of lead that can
leach into food or beverages.

59
In 1991 a routine inspection of Turtlecreek Pottery in Ohio revealed the
manufacture of pottery that had extremely high leaching levels. The Turtlecreek
pottery manufactured replicas of early American designs. The FDA inspection
found pottery intended for food use that leached lead at a rate of 11.6 ppm.
This is 6.6 ppm more that the allowable limit. The company was cited for failing
to keep detailed firing records of times and temperatures.
recall almost 3,000 pieces.

They were forced to

The company now manufactures

only museum

reproductions (Greenly 8:1991).
In September 1991, Prevention Magazine reported a case of lead poisoning
in a couple named Fran and Don Wallace, caused by lead glazed pottery
imported from Italy. Mrs. Wallace’s health was extremely frail. She complained
of extreme pain, had severe stomach cramps, and aches and pains over her entire
body. She lost weight, and was weak and pallid. During the bouts of extreme
illness she continued to drink from ceramic mugs, unaware that they were the
culprit. Her husband also began to have problems.
mood swings and was very irritable.

He was subject to extreme

His entire personality changed.

He had

flown 133 combat missions in Vietnam but was forced to quit his job because "he
couldn’t cope." While Mrs. Wallace was in the hospital, she improved (she was
not able to use her own dishes). Her husband asked the doctor to test them for
lead poisoning. The BLLs were very high for both of them. Mrs. Wallace had
a BLL of 74 mcg/dl. Her husband displayed a BLL of 144 mcg/dl, a level high
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enough to cause brain disease.

Their young son who did not drink coffee and

rarely used the mugs tested practically negative. The Wallaces were treated with
chelating agents, and recovered, but will require periodic testing throughout the
rest of their lives.
Recent research has shown that lead crystal is also a health hazard. Dr.
Conrad Blum, a Columbia researcher
into wine within minutes.

discovered that crystal glasses leach lead

His study found that port wine stored in lead crystal

decanters for four months contained extremely high levels of lead (approximately
3.500 mcg/liter). Brandy stored in a decanter for more than five years contained
21.500 micrograms per liter. These amounts compare to the lead laced Roman
wine responsible for severe lead poisoning during the Roman Empire. The 1992
upper limit allowed in drinking water is 50 micrograms per liter. The study also
found that acids, such as wine and liquor encourage the seepage of lead from
crystal.
Lead is added in glass manufacture to make it more malleable, thin and
delicate looking, yet heavy.
reflective.

It makes the glass brilliant, clearer, and more

As of 1992, the FDA has not established allowable lead leaching

standards for crystal (FDA: personal communication 4/24/93).

However, the

FDA recommends that any food or beverage should not be stored in lead crystal
for more than a few hours. Additionally, pregnant women, or those who think
they might be pregnant, should not use crystal decanters or glasses at all. Also,
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children and infants should not drink from crystal. Lead crystal manufactured by
well-known names such as Waterford, Baccarat, and Mikasa produce crystal that
is 22-33 per cent lead by weight.

CHAPTER VI
CONCLUSIONS

Testing of human bones for lead content

permits the archaeologist to

make assumptions about past human behavior. Likewise, lead glazed ceramics
provide information on the population exposed to lead during its usage.
Therefore, lead may be used as a tool by the archaeologist to make inferences
about past behaviors.
Although all socio-economic classes were affected by lead poisoning
during the seventeenth through nineteenth century, the lowest socio-economic
class, the most desperate of the population, were at greater risk for developing
lead poisoning. These individuals were forced by their economic conditions to
take the most dangerous jobs in the potteries and factories.

These positions

guaranteed an almost constant exposure to lead. Their condition is reflected in
the following work by Charles Reade (1814-1884). He was an English novelist
and contemporary of Charles Dickens. The following is taken from Put Yourself
in His Place an essay on lead file cutters’ health in England.
The file-cutter never lives the span of life allotted to man. After
many small warnings his thumb weakens. He neglects that; and he
gets touches of paralysis in the thumb, the arm, and the nerves of
the stomach; can’t digest; can’t sweat; at last can’t work; goes to
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the hospital; there they galvanize him, which does him no harm;
and boil him, which does him a deal of good. He comes back to
work, resumes his dirty habits, takes in fresh doses of lead, turns
dirty white or sallow, gets a blue line round his teeth, a dropped
wrist and to the hospital again, or on to the file cutters box; and so
he goes miserably on and off, till he drops into a premature grave,
with as much lead in his body as would lap a hundred-weight of
tea.

The upper socio-economic individuals were also at risk for lead exposure
due to the use of lead glazed ceramics. However, the amount of lead ingested
due to lead dishes varies greatly depending on the vessel and the length of
exposure. The factory workers were subjected to an almost constant exposure to
lead.
The people currently most at risk for developing lead poisoning are those
people working in lead mining industries, lead paint, lead glazed ceramics, lead
crystal, lead water pipes, lead soldered pipes, lead laden soil from gasoline
exhaust, printed bread wrappers, and lead bearing materials (e.g.,pewter artifacts,
wine bottle seals, etc). Society has responded to lead poisoning by attempting to
provide controls limiting the amount of lead exposure to individuals. Laws have
been passed to protect factory workers and consumers from lead poisoning.
Working conditions continue to improve for those persons employed in factories
that handle or mine lead. Improved lead glazes, lead-free glazes, and improved
firing methods

have been developed

for ceramics.

Guidelines

have been

established for the storage of beverages in lead crystal. These guidelines and
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restrictions are currently changing to meet the latest research findings. Lead has
been removed from most paint, and recommendations for renovating homes with
lead paint have been set. Gasoline is now lead-free. Many wineries have begun
sealing the corks with a plastic wrapper instead of the leaded ones. The CDC has
continuously lowered the standards of acceptable lead levels.

Whereas, 60

mcg/dl blood level was acceptable in 1960, current guidelines recommend no
more than 10 mcg/dl.

As research continues, guidelines set forth by the CDC,

OSHA, and the EPA will be lowered even further.
The EPA passed

a law that will go into effect in 1996 requiring

homeowners and landlords to inform buyers and tenants of the presence of leadbased paint in their homes.

The EPA estimates that 64 million homes in the

United States have lead-based paint in them.

That is more

than half of the

homes in the nation. However, Henry Cisneros, Secretary of the Department of
Housing and Urban Development, has been quoted as saying that the need to
remove lead based paint should be balanced with the need for affordable housing.
"Simply adding a cost to every single transaction in the country is too gross a
response to something that might require more discreet
said (Post and Courier 3:7:96).

judgement," Cisneros

Although the EPA will require notification of

lead based paint in homes, it will not set any requirements for the removal of the
lead paint. It is not economically feasible to require a clean-up.
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The use of lead solder on canned infant formula was voluntarily stopped
in the United States in 1982 due to pressure from the FDA. In November 1991,
the Can Manufacture Institute informed the FDA that lead was no longer used
in the United Sates in the canning process.

However, lead soldered cans are

allowed in some countries that export canned foods to the United

States

(Greenley 1991). The World Health Organization (WHO) has set guidelines for
lead solder in the canning process. The FDA has proposed that all countries stop
the use of lead soldered cans.
The U.S. Bureau of Alcohol, Tobacco, and Firearms developed data in
the content of lead in wines due to the foil capsules covering the neck and the
cork on wine bottles.

The seal prevents infestation of the cork and acts as an

oxygen barrier. The AFT report concluded that significant amounts of lead could
leach into the wine if seeps occur between the cork and the seal. The FDA is
concerned about long time exposure of individuals who regularly consume wine.
Many wine producers in the United States and Europe have already stopped their
use. The FDA currently advises that the top of the rim and the cork be wiped
with a cloth dampened with lemon juice before consumption.
The International Crystal Federation has provided the FDA with a report
of research conducted on lead leaching rates from leaded crystal. The industry
has started a voluntary program to develop a manufacturing process that reduces
the lead leaching rate.
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In 1996 the EPA has estimated

that the largest population

of

individuals affected by lead poisoning are children. Their estimates are that 1.7
million American children are poisoned by lead. The culprit continues to be lead
based paint in homes although lead was banned from household paint

in1978.

Many older homes were painted with lead based paint.Children are exposed

to

lead dust and chips from the peeling lead paint. This affects children of all socio
economic backgrounds, as the EPA estimates that more than half of the homes
in the United States have lead based paint. Lead poisoning is more likely to be
discovered in those children on public assistance, because lead tests are routinely
done at all public health

clinics.

The American

College of Pediatrics

recommends testing all one-year old children for lead levels, but it is not typically
done by private physicians (Lead Special Task Force, Charleston, SC1996).
Lead poisoning has been so pervasive in society that it became a common
theme in literature.

The following excerpt is from a Keats poem, Ode to a

Nightingale:
Fade far away, dissolve, and quiet forget
what thou among the leaves hast never known,
The weariness, the feaver, and the fret.
Here, where men sit and hear each other moan;
Where palsy shakes a few, sad, last gray hairs,
Where youth grows pale, and specterthin, and dies;
Where but to think is to be full of sorrow
and leaded-eyed despairs.
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References to lead poisoning are also found in the literature such as
Chaucer’s The Canterbury Tales:
There I was wont to be right fresh and gay
Of clothing and of other good array,
Now may I wore an hose upon myn heed;
And wher my color was bothe fresh and reed,
Now is it wan and of a leden hewe;
Who-so it unseth, sore shal he rewe.
G.B. Shaw is quoted as saying the following in an essay:
They were the respectable ones. Well what did they get by their
respectability? I ’ll tell you. One of them worked in a white lead factory
twelve hours a day for nine shillings a week until she died of lead
poisoning. She only expected to get her hands a little paralysed: but she
died
that was worth being respectable for, wasn’t it?
Further research should address lead levels that archaeologists are
exposed to while excavating lead glazed ceramic sherds, and those involved in the
laboratory process of cleaning and identifying historic artifacts. Additionally, high
lead levels have been noted in the soil surrounding lead bearing human remains.
This may be a health hazard for excavators.
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