(JEHEE—M)
2w hk - 3 E g
W & s

A Guide to the Measurement
of Anumal Bones from Archaeological Sites

ZiEH - DEREEE &
Ok REZE %

llIIP 4 4 & M ik
4 \www.sciencep.com



S AL 2P e s

(&) ehkis BimEw =
LRk ZES R

4 & & K &

| A



moE M A

AR B TP - 1% 15 B 5% ( Angela von den Driesch) {1~
GiE (Bt Rt - S B R I AR T ) 1976 SRRSO, B — A
BT o B Ak S BB R AL T . AR e
Fil o ROl s R EIE IR S E BRI B TR

A BABSCE Bk L S e SRR TAE AR,
e B R s M L SRR B S,

A GUIDE TO THE MEASUREMENT OF ANIMAL BONES FROM
ARCHAEOLOGICAL SITES

by Angela von den Driesch

Copyright © 1976 by the President and Fellows of Harvard College

Published by arrangement with Harvard University Press

Simplified Chinese translation copyright © 2007 by Science Press

ALL RIGHTS RESERVED

EHERSRm B (CIP) $iik
Eirgiat B S E IR FE Y £ (58) 15 % 45 B ( Driesch,
AV.DO) F TS BB EE . —Jba Bl iR, 2007
ISBN 978-7-03-019442-8
I. % 0O Q%@ 1. i - 88 -H+3x
Y- BHNE EEIE V. Q915
o E RAS B 3518 CIP BB T (2007) %6 111445 5
FlEGmE. A4/ Tkt 8
T RIEE / HBE . %

A 4 % BB IR
AR BRI 164
P EBCATS: 100717
http:// www .sciencep.com

& 0 A A P8 K 1172 8) E[T
Bl iRt KT BB E 28]
2007 4E8 HES — B JFA787x1092 16
2007 4E 8 HEE— K ENRI EPaK .12
B . 1-—3 000 F47.140 000
EHr:38. 00 5T
CUn A BN i B (R R, AL 5 57 R 3R 46 )



Foreword to the 2007 Chinese Edition

With great pleasure I write this foreword to the Chinese translation of what
has come to be known as “the bone measurement manual” or merely “von
den Driesch”. The first German edition of this influential volume was pub-
lished in 1976 by the Institut fiir Palaeoanatomie, Domestikationsforschung
und Geschichte der Tiermedizin of the University of Munich. The English
version followed shortly thereafter in the same year, published by the Pea-
body Museum of Archaeology and Ethnology, Harvard University. Subse-
quently there have been one new edition of the German original and five
reprintings of the English version.

The express purposes of publishing the volume in English have
been met, It has made available to a wide audience the system of taking
measurements developed by the “Munich school of osteoarchaeology,”
and it has become a standard, in fact the standard, for the measure-
ments of bones and teeth from many larger mammal and bird taxa.
Largely because of this volume, most zooarchaeologists (or archaeozoolo-
gists or osteoarchaeologists ) , particularly those working on collections
from Europe and Asia, now obtain and employ comparable bone meas-
urements in their research. And with the growing numbers of researchers
carrying out zooarchaeological studies in China, I expect that this edition
will produce the same results.

That said, the user of this volume would do well to read the fore-
word to the English edition where I have underlined some of the limita-
tions of this measurement guide. In particular, it is important for re-

searchers to understand that the dimensions defined in this guide may
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need to be supplemented or replaced by others in order to answer parti-
cular kinds of questions or to make their work comparable to that of
other investigators. For example, those who specialize in the study of
equids (animals of the family Equidae) have developed their own
measurement system, which is presented in various publications au-
thored or co-authored by Véra Eisenmann ( 1986; Eisenmann and
Beckouche 1986; Eisenmann et al. 1988; Dive and FEisenmann
1991). The measurements defined and illustrated therein include many
that are also in von den Driesch but replace some and add others. An-
other example is the different and often more comprehensive series of
measurements for bovine bones defined and illustrated by John Speth
(1983: 171-181 and figs. 37-60) in his study of an assemblage of
North American bison,

Another important part of this measurement guide is the text in
Part One and the beginning of Part Two. In Part One, Table 1 is par-
ticularly worth examining as it indicates which bones are more impor-
tant to measure ( “relative value”) and which are likely to involve
more or less inter-investigator variation ( “measurability” ). Concerning
“relative value,” research has shown that there, in fact, may be great
value in measuring unfused skeletal parts (which are often not meas-
ured, as per statements in this volume) as well as elements that have
early-fusing growth centers or lack such centers altogether ( those desig-
nated as “4” in Table 1). In an elegant study published in 1984, Bri-
an Hesse compared the measurements of fused and unfused distal meta-
tarsals of goats recovered from an early Holocene site in western Iran.
He was able to conclude that most of the unfused bones (from younger
animals) were larger and probably came from males while most of fused
bones (from older animals) were smaller and probably came from fe-

males. Subsequent research by Melinda Zeder (e. g. , 2005) has con-
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firmed the importance of such studies for investigating ancient animal
husbandry practices. Thus the researcher is encouraged to evaluate the
potential significance of measuring these types of bones, particularly in
taxa with well-defined sexual dimorphism in body size.

The first section of Part Two is especially significant in its effort to
standardize the terminology used in designating linear measurements
(length, breadth, height, depth) and directional nomenclature (figs.
3 and 4). Consistently using the terminology defined by von den Drie-
sch makes descriptions of measurements and of comparative osteology
easier to comprehend, thus promoting better understanding between in-
vestigators. For the same reasons using the names for skeletal elements
(and especially carpals and tarsals) listed in the Nomina Anatomica
Veterinaria (2005) is highly recommended.

Since this volume was first published, there have been numergus
technological changes that have affected the taking of measurements. A
notable example is the general availability of digital (electronic) cali-
pers (as opposed to dial and vernier calipers). Such calipers some-
times come equipped with the capability to download measurements di-
rectly to a personal computer, perhaps the most significant addition to
the toolkit of the researcher since this volume was first published. Most
digital calipers can provide more accurate measurements displayed to a
greater degree of precision. The faunal researcher must be wary, how-
ever, of false precision, since multiple trials of measuring the same di-
mension show that in most cases measurements are reproducible per-
haps to one-half or, at best, to one-tenth of a millimeter, even for
bones with better “measurability” (‘Table 1 in this volume).

The future of bone measurement may already be here in the form
of CMMs ( Coordinate Measuring Machines). These were first devel-

oped in fixed three-axis form for use in industry to test for and ensure
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precise three-dimensional manufacture of machine parts. They are now
available in portable versions with a jointed arm that uses angle meas-
urements taken at the joints to calculate the position of a stylus tip.
This permits accurate measurements between pre-defined points ( such
as those defined by Duerst 1930) and, if a grid is applied, allows
three-dimensional rendering of a specimen that can be compared with
other similarly measured specimens using appropriate computer soft-
ware. Small laser scanners attached to these arms permit capture of an
even greater degree of surface definition without the use of a grid. The
ability to easily measure and then compare skeletal parts in varying de-
grees of detail in three dimensions promises to permit better character-
ization of bone proportions with advantages for taxonomic identification
and for evaluation within a taxon of changing size and proportions be-
tween sexes and age groups over time. v
Even with the development of increasingly cheaper and more sen-
sitive and sophisticated methods of ancient DNA extraction and charac-
terization, it is unlikely that the value of measuring bones will be
eclipsed any time soon. What will change is how we measure, how we
compare measurements, and how we evaluate the significance of the re-
sults of our anlayses. This volume by von den Driesch will continue to
provide a valuable reference point for future work and be an essential

component of the toolkit of the zooarchaeologist.

Richard H. Meadow
Director, Zooarchaeology Laboratory

Peabody Museum, Harvard University
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