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ABSTRACT

To facilitate recognition of cultural units of measure associated
with Euroamerican archaeological remains in North America, knowledge of
historic measurement systems commonly used by Euroamericans is
essential. For Canadian research, specific systems used in England,
France, America and Canada during the 15th - 19th centuries provide a
comprehensive view of the plethora of measurement units in common use.
Measurement units constituting these systems are systematically
organized by country, type of measurement system and period of usage.

To facilitate commercial research of archaeological remains in
Canada, a compilation of the major legislative statutes governing the
use of weights and measures provides a glimpse of measurement customs
and regulations which governed commerce during the 17th - 19th
centuries.

To facilitate future research within archaeological metrology, six
inferences of metrological systems, units and archaeological remains are
inferred from observations of historic measurement systems, suggesting a

few of the more relevant correspondences among systems, units and
surviving remains.

Submitted for publication 1980, by Lester A. Ross, Parks Canada, Ottawa.
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INTRODUCTION

Jack and Jill went up the hill

To fetch a pail of water.

Jack fell down and broke his crown,
And JZ11 came tumbling after.
(Klein 1974:39)

The Greeks had a word for it - metrologia - denoting the theory of
ratios. In our present age, metrology denotes the study of systems of
weights and measures. For many non-literate societies, weights and
measures appear to be idiosyncratic or communal, while among
commercially oriented and literate societies, weights and measures tend
to be societal, regional and national. Literate societies also attempt
to standardize and codify metrological systems for the explicit goal of
regulating trade. For such societies, research on past systems tends to
be historical, but as one well-known classical archaeologist came to
recognize, many historical metrological systems were either never
historically recorded or their records of existence have subsequently
been lost.

At the 9 April 1878 meeting of the Anthropological Institute of
Great Britain, William Flinders—Petrie read a paper on inductive
metrology in which he defined his subject as the deduction of ancient
units of measure from measurements of existing archaeological remains
of both historic and prehistoric architectural features (Nature 1878).
One year earlier, Flinders-Petrie (1877) published his initial work on
inductive metrology and through his lifelong work on pharaonic Egyptian
archaeology he consistently demonstrated the value of historical and
archaeological metrology for the description and interpretation of
architectural and commercial remains (e.g. Flinders—Petrie 1926, 1931).
Flinders-Petrie noted that cultural units of measure were easily
discernible from surviving architectural remains, and argued that such
units should be explicitly sought with the goal of defining ancient
systems of linear measure.

Extending Flinders-Petrie's primary goal, archaeologists should
seek to define culturally significant metrological units and systems for
all categories of material culture, not just architectural structures.
Within the anthropological and archaeological disciplines, one commonly
held belief is that mankind produces material culture according to
preconceived mental templates. As such, items are manufactured to meet
pre—existing material, functional, stylistic and metrological
requirements. Thus, the manufacture of a lithic projectile point by a
pre-literate knapper may be subjected only to material, functional and
stylistic requirements, while the manufacture of a firearm cartridge
must also meet rigorous requirements of size and mass.

Archaeological research of material culture generally requires size
determination, occasionally for interpretive purposes, but more often
only for descriptive purposes. Archaeologists have a penchant for
discovering statistically meaningful sizes, but rarely are such research
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sizes related to cultural units and systems. In measuring artifacts,
archaeologists attempt to discover valid sizes which have some
significance for interpretive conclusions. Complete measurements are
taken in order to define absolute size variability and relative size
comparisons which may be useful for research purposes (Figure 1). Once
an absolute size, with its variability, has been defined, partial
artifact measurements can also serve to help identify research sizes.
Normally, researchers generate size information for the purpose of
demonstrating stylistic variability within an artifact class.
Occasionally, however, sizes are compared to cultural measurement units
in an attempt to document an historical interpretation; but rarely are
attempts made to document or reconstruct cultural measurement systems.

Cultural measurement systems consist of two basic classes of
systems - relative and metrological (or absolute) systems (e.g. Figure
2). Relative systems attempt to size material according to a hierarchy
of relative units which are vaguely defined in relation to one another.
For example, British clothing merchants used the unit vest button to
signify the size of a button larger than a shirt button but smaller
than a brace button (Figure 2). The actual metric size of a vest
button probably had a wide range of variability, and may have
overlapped in size with both shirt and brace buttons.
Metrological systems, however, attempt to size material according to a
mathematical scale of multiple units which are more or less precisely
defined according to a standard unit of measure and which generally
share one or more common ratios of relationship to one another. For
example, American clothing merchants used the metrological unit of a
line (0.635 mm) to measure button sizes, with sizes ranging between
8-50 7imes. 1In this instance of a metrological system, only one
metrological unit was required, and sizes were designated by a
mathematical ratio of even—numbered Zimes.

For these two basic classes of cultural measurement systems there
are seven types of systems classified within three groups defined by the
standards used to define each system (Table 1).

Table 1. Types of cultural measurement systems classified according

to standards used to define each system.

System Standards Types of Measurement Systems

Mass Standards Dry Weight Systems
Liquid Weight Systems

Capacity Standards Dry Capacity Systems
Liquid Capacity Systems

Linear Standards Linear Systems
Superficial Systems
Volumetric Systems
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Figure 1.

STATISTICAL
SIZE
VARIATION

METROLOGICAL
UNIT

METROLOGICAL
SYSTEM

Relationships among material culture measurements,

postulated sizes, cultural units and systems of weights and
measures for archaeological research.

a) British Clothing Button Sizes

Shirt
Vest
Brace
Jacket
Coat
Overcoat

b)

810121418

8 20 22 24 26 28 30

Figure 2.
sizing 19th-century clothing buttons:
by British merchants (Ross 1976:

American Clothing Button Sizes (8-50 lines)

32 34 36 40 50

Examples of relative vs. metrological cultural systems for

a) relative cultural system used

1380) and b) metrological cultural

system, based upon a culturally unidentified line measuring 0.57 mm,

used by American merchants (Montgomery Ward & Co. 1895:

85).
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Standards applied to systems within a single group represent
primary standards while standards associated with systems from one group
and applied to systems within another group represent secondary
standards. Thus, a capacity standard used to define dry or liquid
capacity systems is a primary standard, but when used to define a dry
weight system it becomes a secondary standard. For example, the
bushel used to define wheat capacity in England during the 15th
century would be regarded as a primary standard for the Henry VII
Winchester Corn Capacity System, but when it was used to define wheat
weight as in the Henry VII Winchester Corn Weight System it functioned
as a secondary standard. According to the definition of wheat weight
used by Henry VII, a bushel of wheat weighed 66 2/3 Troy pounds.

For the dry weight system, the Troy pound was the primary standard,
while the weight of a bushel of wheat from the dry capacity system
was the secondary standard.

Reliance upon mass, capacity and linear standards for various types
of measurement systems is paramount and must be both explicitly
understood and well defined in order to reconstruct historic cultural
systems from existing artifact measurements. When research measurements
are taken according to a linear standard, they must be converted to a
capacity standard in order to reconstruct a capacity system. Likewise,
standards used to measure artifacts must be well known and convenient to
work with so that discrete cultural units and ratios of such units can
be easily recognized by the researcher. To facilitate the collection,
manipulation and interpretation of metrological data the basic standards
to be employed in research are metric weight, capacity and linear units.
Converting from these units to other cultural units has become
recognized as the accepted method for all metrological research, and the
tables forming the body of the following report have been established to
facilitate such conversions.

Prior to initiating the reconstruction of historical units and
systems of measurement, it is desirable to have access to all available
historic systems pertaining to the culture in question. For North
American historical archaeologists working with European material
culture, it would be desirable to have access to a resource document
listing all European and North American measurement systems used during
the 15th through 20th centuries. Such a document is non-existent, but
in an attempt to partially remedy this problem, information has been
compiled for many of the more common English, French, American and
Canadian systems in use during the 15th through 19th centuries. These
systems have been identified from various published sources, and have
been arranged by country, type of measurement system and period of use.
This collection of systems is far from complete, but it should serve as
a basic guide to the major systems represented in North America.

Through subsequent research it is hoped that specific systems used for
various classes of material culture may be explicitly identified, such
as the button systems mentioned previously, and such as the systems used
for glass beads, nails, ceramics and glass vessels, etc. Through such
research, the goal is to demonstrate the significance of metric data for
deriving cultural and temporal ascriptions, and for identifying and
describing unrecognized historic systems of measurement. Perhaps with
the publication of the following collected work of known historical
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systems of measurement, other researchers will be encouraged to analyze
their metric data with similar goals in mind - such at least is the hope.
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ENGLISH SYSTEMS OF WEIGHTS AND MEASURES

Unlike the French systems of weights and measures, English systems
were primarily based upon national systems enacted in law by the Crown.
There were also city and county systems, but their usage was officially
discouraged by the use of regional inspectors who possessed "exact"
copies of royal metrological standards. Through use, these comparative
standards often became inaccurrate copies of original standards which
only approximated the true metrological units of their systems.
However, the use of these regional inspectors and gaugers did help
alleviate regional variability for national and international commerce,
and this national uniformity should be reflected by English material
culture.

Dry Weight Systems

0f the 29 English dry weight systems identified (Table 2), seven
can be regarded as systems of major importance (Figure 3); three
presumed systems, based upon secondary dry capacity standards and
probably used in the weighing of wheat, were of insignificant importance
for the weighing of other commercial commodities; and the remaining 19
systems were based upon the seven major systems.

The two primary standards for the seven major systems were the
wheat and Troy grains of 0.04556 g and 0.0648 g, respectively.

These standards were physically embodied within each dry weight system
by a larger unit known as a pound, with each pound being

identified by the total number of wheat and/or Troy grains it
contained. Unfortunately, few pound standards survived into more
recent times, thus denying modern scholars an opportunity to check the
accuracy of earlier systems. In fact, the question of weight
variability for wheat and Troy grains through time has never

been completely addressed, and it is highly likely that physical

pound standards maintained by the Crown and various merchant guilds
varied considerably in relationship to their mathematical counterparts.
From this observation it is inferred that metrological systems identify
mathematical relationships among metrological units, but the physical
units of a system will not always equate in size or mass with their
corresponding metrological units.

Thus, metric weights given in the following tables must be regarded
as approximate weights which undoubtedly varied within the real
marketplace. For comparative historical archaeological purposes,
recognition of the relative weight ratios among the seven major systems
is essential. The Tower pound was the lightest of all, with the
Haverdepoise pound being the heaviest (Table 3).







