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VARIATIONS OF CERAMIC COMPOSITION WITH TIME:
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INTRODUCTION

The opportunity recently arose to examine directly the variations in the chemical composition
of the output of a single pottery manufacturing centre over a period of several centuries.
Possible causes of variation include non-homogeneity of a clay source, changes in the exploit-
ation of clay sources by the potters, and changes in the potters’ methods of clay preparation.
It was expected that any chemical variations would be small, since several provenance studies
have found that ceramics of various periods from a given region are generally similar in com-
position (e.g. Farnsworth ef al. 1977 for Corinth, Millett and Catling 1967 for central Euboia).
Nevertheless, it was felt that examination of pottery of a single style whose origin was well-
established, and grouping the analytical data by period, would lead to more definitive results
than had hitherto been obtained. The collection of Lakonian pottery in the Redpath Museum
of McGill University proved ideal for such a study. The results of the analysis of eighty-two
sherds from this collection are presented here.

THE MATERIAL

Donated to the Redpath Museum in 1928, this small collection of sherds was chosen to be
representative of the most common types found during excavations at Sparta by the British
School at Athens in the first three decades of the twentieth century. These excavations
uncovered many important areas in and around Sparta, but most notable among them was the
Sanctuary of Artemis Orthia, with its succession of temples, altars, and votive deposits (Dawkins
1929). The votive objects had been dedicated to the goddess from Late Geometric to Classical
times; that is, from the eighth to the fourth centuries B.C. The quantity of finds at the sanctuary
allowed the pottery to be arranged in a sequence of phases showing a continuous stylistic devel-
opment. The popularity and uniformity of the style left no doubt that it was local, the output
of, at the most, a small number of workshops. The sequence of phases was first set out by
Droop (1908, 1929), and later refined by Lane (1934). The validity of the relative chronology
was reaffirmed by Boardman (1963), who revised some of the absolute dates. Table 1 shows the
names and approximate dates of each phase.
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Table 1  Chronology of Lakonian pottery (after Cook 1972)

Date B.C. Phase

14001200 Late Helladic ITIA and IIIB

750-690 Late Geometric

690650 Subgeometric (‘Transitional’)

650—620 Lakonian I

620-580 Lakonian II

580-550 Lakonian III

550-525 Lakonian IV (and masks)
5th century? Lakonian V
4th century? Lakonian VI
3rd and 2nd century Hellenistic

The McGill University Ethnology Collection has some sherds from all of these phases except
Lakonian II. Six to ten sherds from each phase were chosen for sampling and analysis. The main
criterion for not sampling a sherd was that it was too thin for the tungsten-carbide drill bit to
penetrate an edge without damaging the painted surfaces. The sherds are illustrated in figures 1
and 2, arranged by archaeological groups. Most of the material comes from the Artemis Orthia Figure 1la
sanctuary but is supplemented, for earlier and later periods, by pottery from other British
excavations in the area of Sparta. These groups can be described as follows: '

SP80—-SP89 Late Geometric sherds from the Khalkioikos Sanctuary on the akropolis at
Sparta (Dickins 1907) o

SP90—SP93 Late Geometric sherds from the Sanctuary of Artemis Orthia (henceforth
A0)

SP94—SP97 Subgeometric (Transitional) sherds from A.O.

SP11-SP19 Lakonian I sherds from A.O., mostly from bowls, cups, and skyphoi

SP31-SP39 Lakonian III sherds from A.O., some from bowls and plates -

SP41-SP48 Lakonian IV sherds from A.O., from bowls, plates and cups- '

SP51—SP56 Lakonian V sherds from A.O., mostly wall fragments =

SP61-SP69 Lakonian VI sherds from A.O., from bowls and cups

These pieces show the continuous stylistic development characteristic of Lakonian pottery,
and constitute the main series of analyses. Several samples lying outside the stylistic tradition
were also analyzed:

SPO1—SP07 Late Helladic III sherds from the Menelaion, a Mycenaean settlement near
Sparta (Wace et al. 1909, Catling 1977)

SP71—SP77 an assortment of sherds from Hellenistic tombs in the Sparta area, third to
second century B.C. except for the Attic red-figure piece (SP71), from a
squat lekythos, late fifth or early fourth century B.C.

SPM1—SPM9 fragments of terracotta masks (probably votives), again found at A.O, Figure 1  Photographs of sampled sherds, in numerical order from upper left to lower right (a) SPO1—-SP07,
mostly in the same strata as Lakonian IV pottery (Dickins 1929) SP80--SP97 (b) SP11-SP19, SP31-SP39.
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Figure 2  Photographs of sampled sherds, in numerical order from upper left to lower right (a) SP41—SP48,
SP51—SP56, SP61—-SP69 (b) SP71—SP77, SPM1—SPM9..

ANALYSIS

There were 82 samples in all. These were analyzed by instrumental neutron activation at
Brookhaven National Laboratory during 1976—1977, using the procedure developed by

A |

Variation of Ceramic Composition with Time: A Test Case using Lakonian Pottery 185

Harbottle and Sayre for the analysis of ancient pottery. This involves simultaneous irradiation
of vials containing pottery powder and United States Geological Survey standard rocks. As the
Brookhaven procedure is quite routine and has been described in several publications (in
greatest detail by Abascal ef al. 1974), we can discuss the results directly.

RESULTS

For each sample, the concentrations of 18 elements have been measured (table 2). The average
analytical precision of measurements made at Brookhaven has been determined by Bieber et al.
(1976, p. 71). A few samples can be assigned a non-Spartan origin immediately, on archaeo-
logical and/or analytical grounds. For instance, the Attic red-figure sherd SP71 has concen-
trations of Cs, Sc, Lu, Cr, and Fe far greater than those of the rest of the samples. In fact, it
matches a reference group of Attic pottery, established by Filliéres (1978), which is on file at
Brookhaven. The rest of the samples form a large, relatively cohesive group. Elemental standard
deviations range from * 10% for iron and scandium, to * 45% for manganese, with an average
around * 20%.

The variations with time of the elemental concentrations can be traced by plotting a histo-
gram for each archaeological group and lining up these histograms side by side (figure 3, a to f).
This has been done using the computer program BMDP7D (Dixon and Brown 1977). Several
patterns are evident. Some elements, such as Cs, do not change greatly from Mycenaean to
Hellenistic times (figure 3a). Others, such as Cr, are more variable. In fact, Cr concentrations
appear to rise gradually, if not from the Mycenaean period, at least from Geometric through to
Lakonian VI (figure 3b). The terracotta masks and Hellenistic sherds do not follow this trend.
This same pattem, a gradual rise in concentration from Lakonian I to Lakonian VI, is evident
for the elements Na, K, Rb, and Sc as well. The Sc histograms are presented in figure 3¢. Those
for Na (figure 3d) are more scattered, but still rise, in this case from the Subgeometric, or
Transitional, phase onwards. Another trend is also visible in figure 3d, the gradual reduction in
the dispersion of each group, from a standard deviation of + 29% for Lakonian I, to * 7% for
Lakonian VI. It is to be noted, however, that the masks and the early and late pottery groups
are quite dispersed.

For the rare-earth elements, the mean concentrations of each group show a gradual decrease
with time. Lutetium (figure 3e) is the clearest example. The mean falls from 0.79 parts per
million (ppm) of oxide for Lakonian I to 0.62 ppm for Lakonian VI, with associated group
standard deviations of +14% and * 11% respectively. The decrease in dispersion visible in
figure 3e is largely proportional to the falling mean concentration. Figure 3f shows the Hf
concentrations, again decreasing gradually with time, from Geometric to Lakonian VI. The
dispersions are irregular.

We may summarize the trends as follows: for the phases Lakonian I to VI, the group means
rise gradually for the elements Na, K, Rb, Sc, and Cr; they fall gradually for most rare-earth
elements and Hf; they remain the same for Cs, Th, and Fe, which are measured with high
precision; and they do not follow any particular trend for the rest of the elements. The dis-
persions of the groups seem to shrink with time for the elements Na and Fe. (It must be pointed
out, however, that these statistics are based on only a small number of sherds from each period,
and that the dispersions are estimated much less precisely than the means.) For some elements,
these trends can be extended back to Geometric, but the Mycenaean sherds, the Hellenistic
pieces, and the masks do not fall into the same pattern. This means that the stylistic continuity
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has been pointed out by Harbottle, who with Filliéres has found similar trends in terracotta
figurines from the Athens Agora (personal communication 1980). In the present study,
however, the scatter in the elemental concentrations for each chronological group is too great
to allow any regression curve which would be archaeologically useful to be drawn.

+

CONCLUSION

These results point to the exploitation of a single clay bed for the three centuries spanned by
the phases of the Lakonian style. Although for most elements the Mycenaean, Geometric, and
Hellenistic sherds and the terracotta masks do not follow the trends set by these phases, almost
all are still closer in composition to Lakonian I to VI pottery than to late Helladic pottery from
sites less than 100 kilometres away to the south or to the north-east (Ayios Stephanos and
Berbati respectively, Bieber et al. 1976). The results of this study give us confidence in working,
on a regional basis, with compositional reference groups for ceramics whose ages may range
over a few centuries, and show us what to expect in the way of short-term compositional
variations.
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