EMULATION OF AEGINETAN POTTERY IN THE MIDDLE BRONZE AGE OF
COASTAL THESSALY: REGIONAL CONTEXT AND SOCIAL MEANING"

Joseph Maran

It may seem unusual to start an article dealing with
Middle Helladic (MH) pottery by referring to the
Mycenaean period. Nevertheless, I do this, because in
my opinion certain aspects of MH pottery can only
be set in proper perspective if we take the later devel-
opment into consideration. One of the remarkable
characteristics of the Late Helladic (ILH) period is
the process of the homogenization of the production
of fine decorated and undecorated pottery through-
out the Greek mainland. What we call Mycenaean
pottery originated somewhere in the Peloponnese
and spread in different stages to other areas of main-
land Greece.' Until the beginning of LH IIIB, at the
latest, even the northern border regions of Greece
had integrated into their pottery repertoire, in vary-
ing degrees, morphological and stylistic elements of
southern Greek derivation. The factors underlying
this homogenization of pottery are insufficiently
understood, but one point is certain: the homoge-
nization was embedded in a many-faceted process of
the “Mycenaeanization” of Greece. Since there are no
indications that this “Mycenaeanization” occurred as
the result of an occupation or a political federation
spanning the whole of Greece, any attempt to explain
it must necessarily turn to the prospect of a volun-
tary adaptation of customs and values originating in
southern Greece.” The reasons why Mycenaean cul-
tural traits were regarded as exemplary by other
societies must be sought in the political upheaval
triggered during the shaft-grave period by the emer-
gence of centers of power in regions such as the
Argolid and in the ensuing transformation of inter-
societal relations in Greece. We will return to this
linkage between material culture and social structure
at the end of this paper.

When we look at the pronounced ceramic region-

" Special thanks go to Prof. H. Mommsen who through his
analyses and statistical groupings provides invaluable
insights into the provenance of Middle Helladic pottery.
Tables 1-4 as well as figure 2 are also his. I would like to
thank Drs. A. Batziou-ErstaTaiou (Volos), PH. DAKORONIA
(Lamia) and D. SKOrRDA (Delphi) for taking part in our NAA
project and for allowing our group to sample the vessels.

alism of the MH period, the phenomenon of the
“Mycenaeanization” of the fine pottery seems at first
sight to represent a completely new quality of ceram-
ic uniformity. However, by using Thessaly as an
example, I will argue that the reorientation of the
production and use of pottery toward southern
Greek prototypes had been already foreshadowed
long before the actual “Mycenaeanization” got
underway.

It is characteristic of the diversity of MH pottery
production that apart from a few widely distributed
types of pottery, such as fine Gray Minyan and
Aeginetan wares, we are confronted with a bewilder-
ing variety of pottery classes reaching only a rather
limited distribution. This characterization applies
especially to matt-painted pottery, with its conspicu-
ous regional differentiation. When we concentrate on
Thessaly we see that within the seemingly confusing
variety of matt-painted pottery types, certain basic
patterns emerge, pointing to a complex interplay
between producers and consumers in different parts
of Greece. During the entire Thessalian Middle
Bronze Age (MBA) we are confronted with a marked
dichotomy in the use of pottery between the coastal
regions and the Thessalian plains. While fine Gray
Minyan and matt-painted pottery abound in the
Magnesia peninsula, in Phthiotis, and in the
Spercheios Valley, they only rarely appear in most
parts of the Thessalian plains.?

Among the MBA pottery of Pefkakia-Magula, I
was able to differentiate no fewer than 17 different
kinds of matt-painted pottery. Of these, however,
only two stood out for reason of high frequency of
occurrence. The first is the pottery identified by
Wace and Thompson in Lianokladi in the Spercheios
Valley and called by them the A1 class.* This pottery

' MounTJOY 1999, 19-38.

Fruer 1983, 202-7; Davis and BENNET 1999, 111-4;
WRIGHT 2004b, 13-7.

3 MARAN 1992, 285-9.

' WacE and THOMPSON 1912, 20; MARAN 1992, 151-6.
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Fig. 1 Mattpainted jugs of the AlB-class from Pefkakia-Magula sampled for NAA. 1-2 Group phtk; 3 Single. Different scales. 1) Sam-
ple-No. Pefk 7 (MARAN 1992, pl. 122:7); 2) Sample-No. Pefk 9 (MArRAN 1992, pl. 110:1); 3) Sample-No. Pefk 8 (MARAN 1992, pl. 50:9)
(graphics by S. Matskevich, Seminar fiir Ur- und Frithgeschichte, Universitit Heidelberg; drawings by .J. Maran)

is distinguished by a decoration applied very densely
on a burnished reddish surface, usually with a fine or
very fine brush. While at the type site Lianokladi this
pottery is represented by a wide range of open and
closed shapes, in Pefkakia-Magula a specific kind of
vessel, namely the beaked jug, clearly predominates
(Fig. 1:1-3).> The chronological distribution of the
A1 class has hitherto been determined only at
Pefkakia. There it first appears at the time of Early
Helladic (EH) III in central and southern Greece,
and reaches its climax contemporary with MH 1.
Although afterwards a slight decline in frequency can

> Wack and THOMPSON 1912, 180185, figs. 125-6, 128, 131-3;
MARrRAN 1992, 152-3.

b MARrAN 1992, 151-2.

" MARAN 1992, 286, fig. 24.

¥ For Boeotia see GOLDMAN 1931, 158, pl. 11:4; SARRI 1998,

be noted, it continues to belong to the main matt-
painted categories until the end of MH II. Only
thereafter, during the time of MH III, does its fre-
quency significantly decline.’

The A1B class shows a strange distribution. It is
frequently found around the Gulf of Volos, in the
region of Pharsala, in the Othrys Mountains, in
Phthiotis, and especially in the Spercheios Valley.”
But in nearby Boeotia and Kuboea the number of
pieces that can be attributed to this class diminishes
significantly.® Thus, a seemingly clear picture
emerges, suggesting that this variety of matt-paint-

89, pl. 66:1-10; MARAN 1992, 305 with footnote 912. In the
unpublished MH sherd material from Lefkandi on Euboea,
I saw one sherd of this class. In the Argolid this ware is
extremely rare: see ZERNER 1978, 178-9, fig. 2:D604/2;
MARAN 1992, 343 with footnote 1237.
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Fig. 2 Discriminant analysis of 193 samples, mostly belong-
ing to Middle Helladic mattpainted pottery, using concen-
trations of 27 elements (see Table 1, not As, Ba and Na) and
assuming 4 groups: phth (12 samples, the 4 samples from
Kirra are marked with black circles), phtk (2 samples from
Pefkakia, according to the statistical analysis not very dif-
ferent from group phth), pfka (5 samples from Pefkakia),
AEG-A (174 samples, local pattern of Aegina with 100 sam-
ples from that island and 74 samples of imported Aeginetan
pottery in Lerna). Plotted are the discriminant functions
W1 and W2 which cover 96% and 4% respectively of the
between group variance. The ellipses drawn are the
26-boundaries of the groups (diagram by H. Mommsen,
Institut fur Strahlen und Kernphysik, Universitiat Bonn)

For published examples of such matt-painted beaked jugs
from Kirrha see DOR et al. 1969, pl. 42:27-9; NIKOPOULOU
1968, 145, fig. 2; TsirorouLoU 1980, 259, pl. 110:B.

10 MARAN 1992, 315 with footnotes 998-9, 317 with footnote
1020.

The sampled matt-painted jugs from Kirrha, which are
stored in the Museum of Delphi, derive from the Greek
excavations and are still unpublished. They resemble the
vessels cited in footnote 9 above. For the recent excavations
at the site see CHATZIMICHATL-SKORDA 1989, 205-10; SKOR-
DA 1992, 215-8. Sample no. Kirr 54: Fragment of a beaked
jug. Sample no. Kirr 63: Beaked jug (Delphi Museum inv.
no. 17870). Sample no. Kirr 64.: Beaked jug (Delphi Museum
inv. no. 17929). Sample no. Kirr 65: Beaked jug (Delphi
Museum inv. no. 17931).

The two sampled matt-painted vessels from Perivoli are
stored in the Museum of Lamia. For this site see DAKORO-
NIA 1994, 240-1. Sample no. Peri 1: Amphora (Lamia Muse-
um inv. no. K3639: published in DAKORONIA 1994, 240, fig.
23). Sample no. Peri 2: Beaked jug (Lamia Museum inv. no.
K2638).

The two sampled unpublished matt-painted vessels from
Achinos are stored in the Museum of Lamia. For the site

ed pottery did not significantly spread southward
beyond the Spercheios Valley. That things are not
that simple is proven by the astonishing fact that
many examples of beaked jugs as well as other
closed and open shapes of this pottery were found
beyond the high central Greek mountain ranges at
Kirrha.” While studying the unpublished pottery
from this site, I was surprised to find that the AI(
class seems to be the predominant kind of matt-
painted pottery."

Since the matt-painted jugs from Kirrha are
archaeologically indistinguishable from those at
Pefkakia and many other sites in the border regions
between northern and central Greece, the question
of the origin of such vessels immediately arose. In
order to pursue the inquiry, vessels from Kirrha,"
from Perivoli in the Spercheios Valley,"” from Achi-
nos at the Pthiothian coast,"” from Neo Monastiri in
southwest Thessaly'* as well as from Pefkakia-Mag-
ula (Fig. 1:1-3) were included in a project of prove-
nance determination by NAA undertaken between
1994 and 1997 under the direction of H. Mommsen
and myself."” With the exception of an amphora
from Perivoli, all other vessels were beaked jugs.
According to Mommsen’s analyses, all of the sam-
pled vessels from the widely dispersed sites of Kir-
rha, Neo Monastiri, Perivoli and Achinos belong to a
narrowly defined chemical pattern (group phth:
Tables 1-2; Fig. 2)."° On the other hand, contrary to
my expectations none of the three sampled vessels
from Pefkakia showed this chemical pattern.

see DAKORONIA 1997, 211-4; 1999, 181-5. Sample no. Achi

1: Beaked jug (Lamia Museum inv. no. K8006). Sample no.

Achi 2: Beaked jug (Lamia Museum inv. no. K8034).
" For the site see DAKORONIA 1985, 178-9: 1997, 214-20;
1999, 183-5. Sample no. NeoM 1: Beaked jug (Lamia Muse-
um inv. no. K8280).
For the initial results see MOMMSEN ef al. 2001, 347.
In addition to the A1B vessels three examples of other pot-
tery classes proved to be members of group phth. Two of
them derive from Bounarbashi in northeast Thessaly, and
the third comes from Bikiorema in eastern Lokris. Sample
no. Biki 17: Undecorated small one-handled jug (Lamia
Museum inv. no. K927) with highly burnished reddish yel-
low surface. Sample no. BuBa 7: Handle, Thessalian undec-
orated handmade plain ware. Sample no. BuBa 8: Fragment
of the neck of a closed vessel; Thessalian undecorated
handmade plain ware. The jug from Bikiorema again points
to the Spercheios Valley as a likely source of the A1B class
because the vessel is related to the T30 class, another kind
of pottery typical of Lianokladi, which is the undecorated
version of the Aly class of that site; see WACE and THOMP-
SON 1912, 19, 21, 185.
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Fig. 3 Mattpainted vessels of the Magnesia polychrome class from Pefkakia-Magula sampled for NAA. 1-5 Group pfka; 6-7 Sin-
gles. Different scales. 1) Sample-No. Pefk 1 (MARAN 1992, pl. 78:4): 2) Sample-No. Pefk 4 (MARAN 1992, pl. 78:3); 3) Sample-No.
Pefk 5 (MARAN 1992, pl. 110:5); 4) Sample-No. Pefk 10 (MARAN 1992, pl. 78:9); 5) Sample-No. Pefk 11 (MARAN 1992, pl. 80:2);
6) Sample-No. Pefk 2 (MARAN 1992, pl. 78:1); 7) Sample-No. Pefk 6 (MARAN 1992, pl. 87:2) (graphics by S. Matskevich, Seminar

fir Ur- und Frithgeschichte, Universitat Heidelberg; drawings by J. Maran)
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Instead, two of them form a group (group phtk;
Tables 1, 3; Fig. 1:1-2), and the third one is a sin-
gleton (Fig. 1:3).""

Therefore, in spite of its homogenous appearance
the A1B class was probably manufactured in different
workshops. One of these workshops seems to have
had supraregional significance, and 1 assume that it
was located in the Spercheios Valley or its immediate
vicinity, since in this area of its distribution the A1
class appears most frequently and exhibits the widest
range of products. From there these matt-painted
vessels were transported over the mountain ranges to
the region of Delphi, a fact clearly underlining the
importance of the routes of communication cutting
through the high mountain regions."

In view of the variety of MBA matt-painted pot-
tery in Thessaly it is striking that Aeginetan matt-
painted vessels are almost unknown in this region.
Moreover, the few examples likely to belong to such
pottery show a conspicuously uneven distribution.
While the very large ceramic assemblage from
Pefkakia has not yielded a single piece of Aeginetan
matt-painted pottery, the relatively small MBA pot-
tery corpus from the site of Velestino in the south-
ernmost part of the east Thessalian plain includes
fragments of at least two probably Aeginetan matt-
painted vessels." To my knowledge, these are the
only known examples in Thessaly likely to belong to
this class of Aeginetan pottery. At first sight, the
obvious explanation for the rarity of Aeginetan
matt-painted pottery in Thessaly seems to be that
the island was too far away and the transport infra-
structure not capable of moving Aeginetan vessels
that far north. But in my opinion, this explanation
does not stand up under close scrutiny. In Boeotia,
for instance, huge matt-painted Aeginetan pithoi

Although five of the nine members of group phth (sample
nos. Achi 1, Achi 2, NeoM 1, Kirr 63, Kirr 64, Kirr 65) have
a painted cross on their base, this feature is not restricted
to this specific group since one of the sampled jugs from
Petkakia belonging to a different chemical group also
exhibits this feature (fig. 1:2). For this base decoration of
the AIB class, see WACE and THOMPSON 1912, 20; MARAN
1992, 155.

5 MaRAN 1988, 350-1; E.W. KASE in KASE el al. 1991, 21-45,

figs. 3—1 to 3-6.

" It must be stressed that the Aeginetan origin of the frag-
ments from Velestino has not yet been confirmed by NAA
or petrography. An Aeginetan origin was already assumed
in MARAN 1992, 247 with footnote 505, for the neck frag-
ment of an amphora or hydria (KAKAVOJTANNIS 1977, fig. 6:
lower row, right). MARAN identified other sherds belonging

were moved overland seemingly without difficulties
and reached inland sites such as Orchomenos.” More-
over, S. Gunel was able to ascertain the presence of
fragments of Aeginetan matt-painted vessels in the
coastal site of Liman Tepe in the Izmir region of
western Anatolia, thus emphasizing the wide radius
of distribution of such vessels.”!

IFor an adequate assessment of the factors involved
in the distribution of Aeginetan vessels in the area to
the north of the Spercheios Valley we have to turn to
the second main category of matt-painted pottery in
Pefkakia. During phase 5 of the local MBA sequence,
contemporary with the beginning of MH 11, the first
examples appear of a kind of pottery that, at the
start of phase 6, suddenly rises in quantity to become
the dominating matt-painted class.” This second cat-
egory, for which I propose the term “Magnesia poly-
chrome class”,* is distinguished by a decoration in
different colors applied with brushes of varying thick-
ness on a light-colored, burnished clay surface or thin
coating. Among the mostly large open and closed
shapes, three appear most frequently, namely
amphoras (e.g., Fig. 3:3.5), beaked jugs of different
types (e.g., Fig. 3:4) and basins with upturned rim
(e.g., Fig. 3:6). Rather uncommon are barrel jars,
which are all of small size.”* Small and medium-sized
open shapes, on the other hand, were only very rarely
produced in this category, probably because this sec-
tor of fine table ware was already taken by Gray
Minyan vessels. Typically enough, the few open ves-
sels of the Magnesia polychrome class are all based on
Gray Minyan prototypes.”

The Magnesia polychrome class differs from the
A1B class not only in the colors of its surface and
paint, but also fundamentally in the syntax of deco-
ration. Stylistically the decoration of the latter is

to a closed vessel with a ribbed yellowish green surface and
a matt decoration (KAKAVOJIANNIS 1977, fig 6: lower row,
left and center) as imports, citing comparisons from other
sites in central and southern Greece (MARAN 1992, 246 with
footnote 502). Until now, however, it was not possible to
assign such matt-painted vessels to a specific region. Dur-
ing the Salzburg conference, Dr. W. GAUSS pointed out that
an Aeginetan origin is very likely.

2 SARRI 1998, 87, 92.

1 GUNEL 1999, 56-7, figs. 17-8, pls. 12:9-10, 13:4.

* MARAN 1992, 162-6, figs. 13-4.

The term “Magnesia polychrome class” is here introduced

as a substitute for the names proposed in MARAN 1992, 163,

166.

' MARAN 1992, pls. 81:1, 102:21.

»(Cf. MARAN 1992, pls. 92:15, 102:19.
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characterized by the dense filling of broad horizontal
zones bordered by multiple parallel lines, while the
former exhibits a sparse and much more openly
arranged decoration that emphasizes the proportions
of the vessels.”

Joncerning the use of the vessels of this class of
pottery, House 311B of early phase 6, uncovered in
1970 in the excavation of V. Milojéic, provides impor-
tant clues because it was suddenly destroyed, leaving
the equipment inside the destruction level.” Both
rooms of the house were densely packed with vessels
and evidently had served as a separate storage space
for one or more households in its vicinity (Fig. 4). In
the eastern room three huge coarseware pithoi with
heights of 1.30, 1.35 and 2.0 m, respectively, were
found with their lower parts dug into the floor. Next
to the pithos in front of the south wall two ceramic
funnels, one of the Black Polished class and the other
Gray Minyan, were discovered, and a third funnel,
again in Gray Minyan, came to light in the western
room.” In the eastern room, fragments of numerous
examples of the Magnesia polychrome class were
found, including at least five amphoras, two beaked
jugs, one of them with an original height of about 0.5
m, and basins with upturned rim.*” In addition, this
deposit also comprised open and closed vessels of
other ceramic categories with or without painted dec-
oration, among them fine Gray Minyan goblets,
bowls and kantharoi. In contrast only a few small
sherds and no whole vessel of the A1} class appeared,
and this in spite of this pottery figuring very promi-
nently in deposits of the preceding phase 5 and still
being well represented even in contexts of the follow-
ing middle subphase of phase 6.

Remarkably, the one completely preserved
amphora with polychrome decoration and most other
fragments of this pottery class were not found on the
floor of House 311B, but rather in the fill above it.*

2 MARAN 1992, 155, 168-72.

2T MARAN 1992, 246, pl. VIII:1-2, plan VIIA.

* The inventory of the house is listed in MARAN 1992, 25.

' MARAN 1992, pls. 78:1-2.4.9, 79:1, 80:1-2.4, 81:2.

% MARAN 1992, pl. 81:2.

' This view differs from the interpretation given in MARAN
1992, 25-6. There I argued that after the collapse of the
house, inhabitants searched the debris in order to recover
objects, and that through these activities some of the frag-

v

ments had moved upward within the fill. After looking
again into the linkages of sherds I changed my opinion and
now think that the vertical displacement stems from a
downward movement of the objects in the course of the
collaps of the house.

The marked vertical dispersal of the pottery suggests
that at the moment of the catastrophe some objects,
and especially all large vessels of the Magnesia poly-
chrome class, were situated above the floor, probably
standing on shelves.”’ Undoubtedly still in situ were
the three huge pithoi, of which at least one must have
been used for the storage of wine or oil. By the use of
smaller vessels the fluid was scooped out of the pithos
and poured through a funnel into the matt-painted
and plainware amphoras or jugs, which then were
transported to the households of the owner or the
owners of the storage space.

There can be little doubt that the range of shapes
as well as the principles of decoration of the Magne-
sia polychrome class cannot be explained on a purely
local basis since they do not conform to the morpho-
logical and stylistic traditions of pottery production
in the previous phases of the Thessalian MBA. Still,
all archaeological indications point to a manufacture
somewhere in the region. Not only do the surface
treatment and clay particles of this pottery closely
resemble those of the contemporary Thessalian plain
ware (“Gebrauchskeramik™), but also, and most
importantly, this kind of matt-painted pottery is
often found at sites around the Gulf of Volos while
outside of this area it is extremely rare on the Greek
mainland.” It is all the more astonishing that, in the
excavation of Chr. Boulotis at Koukonisi on Lemnos,
large closed vessels very likely to belong to the Mag-
nesia polychrome class,” and at least one other possi-
bly also of Thessalian origin,** were recently discov-
ered in a destruction deposit of a MBA building.

In order to obtain additional clues about the
provenance of the Magnesia polychrome class, we
included in our NAA project eight vessels from
Pefkakia. Five of them proved to be members of a
well-defined chemical group, hitherto known only
from Pefkakia (group pfka; Tables 1, 4; Fig. 3:1-5).

MARAN 1992, 286, fig. 24. In eastern central Greece, |
noticed a few fragments of this class in the unpublished
sherd material of Kirrha (MARAN 1992, 317-8 with foot-
note 1021), Eutresis (MARAN 1992, 305 with footnote 909)
and Lefkandi (MARAN 1992, 333 | Lefkandi phase 5]). SARRI
(1998, 89, pl. 56:10) has identified one fragment of this
class at Orchomenos.

B BouLoTis 1997, 264, fig. 26:2-3. T have not seen this pot-
tery, but Dr. Boulotis was kind enough to show me color
photographs.

BouLoTis 1997, fig. 26:1. The neck decoration, consisting of
a net of cross-hatched chevrons, is often found in the AIB
class (cf. WACE and THOMPSON 1912, fig. 126:a-b), while it
is unknown in the Magnesia polychrome class.
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Fig. 4 Pefkakia-Magula. Distribution of finds in House 311B of early Phase 6 of the Middle Bronze Age.
After MARAN 1992, plan VIIA with finds added which according to the excavation diary were found on
the floor (graphic by S. Matskevich, Seminar fiir Ur- und Frithgeschichte, Universitit Heidelberg)

two of them are singletons (Fig. 3:6-7), and another
sherd belongs to a group whose other members derive
from Boeotia (group thebM).” The scientific analyses
certainly do not contradict the notion of a manufac-
ture of this pottery in the area of its highest archae-
ological concentration. Nevertheless, the question
remains of how we should explain its strange distrib-

% Sample no. Pefk 3: Fragment of a closed vessel (MARAN
1992, pl. 107:5). It has to be said that the archaeological
assignment of this sherd to the “Magnesia polychrome

ution and the quite abrupt change in local traditions
heralded by its appearance.

The solution to these problems lies in the investiga-
tion of the origin of the shapes and decoration of the
Magnesia polychrome class. While they are not rooted
in local traditions, they are linked to Aeginetan matt-
painted pottery. Forms such as the large ovoid

class” was not well founded. On the other hand, the two
sherds analyzed as “singles” (sample nos. Pefk 2, Pefk 6;
fig. 3:6-7) showed all traits characteristic for this class.
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amphoras, the beaked jugs and the basins with

upturned rim are very close to contemporary vessels of

Aegina, and the same holds true for syntactical ele-
ments of the decoration. The large hatched or cross-
hatched hanging triangles on Aeginetan amphoras and
jugs are replaced in coastal Thessaly by the hourglass
motive, and the paneling of the rim zone is a common
feature of basins in both production regions.”® The
major differences between the two varieties of matt-
painted pottery lie in the careful burnishing of the sur-
face and the polychrome decoration, both features
characteristic of the Magnesia polychrome class but
alien to Aeginetan pottery during MH II.

What we observe at Pefkakia at the transition
between MH I and II is in my opinion a response to
the growing popularity of pottery from Aegina. By
emulating the main shapes and schemes of decora-
tion of the matt-painted gold mica fabric, pottery
workshops in the area of the Gulf of Volos started
picking up a very successful southern trend. The
Thessalian workshops thus managed to create an
equivalent for the true Aeginetan vessels and were
able to meet the growing demand for such vessels.

In Pefkakia at exactly the time of the described
change in matt-painted pottery other ceramic ele-
ments pointing to Aegina emphasize the far-reaching
impact of the widening exchange circles based on
that island. In early phase 6 not only are two frag-
ments likely of gold mica red-slipped bowls repre-
sented,” but also a new type of ovoid cooking pot
with one or two vertical handles on the shoulder, sim-
ilar to gold mica cooking vessels.* Since none of the
cooking-pot fragments from Pefkakia showed pot-
ters’ marks and since we were not able to sample
them for NAA, we cannot say whether these are gen-
uine imports from Aegina or whether they again stem
from a local adaptation of the Aeginetan pottery.

There is reason to believe that the emulation of

Aeginetan pottery is part of a wider process extending

% Compare MARAN 1992, pls. 80:1, 81:2 with SIEDENTOPF

1991, pl. 42; MARAN 1992, pls. 78:1-2, 141:11 with SIEDEN-
TOPF 1991, pls. 82-3; MARAN 1992, pls. 78:9, 79:1 with
SIEDENTOPF 1991, pls. 59-60. 64.

T MARAN 1992, 105-7, pl. 72:1-2.

 MARAN 1992, 145, pl. 73:2-4.6.

Cf. MARAN 1992, pls. 48:1-3, 60:1-3.

* The function of the different Gray Minyan shapes would
warrant a study of its own. Although the goblet is the pre-
cursor of the kylix, it is in my opinion uncertain whether
prior to MH III the goblet was already used solely as a
drinking vessel. Instead, this shape may have undergone a
slight change in function from MH II to the shaft-grave

beyond Thessaly and northern central Greece. Indeed,
the discovery of large matt-painted closed vessels of
probable Thessalian origin on Lemnos and of Aegine-
tan origin in the [zmir region leads me to suspect that
the decision to follow Aeginetan pottery traditions was
guided in part by the wish to maintain outside mar-
keting areas for commodities stored in the ceramic
containers. Behind the differing distribution of
Aeginetan and Thessalian vessels, two MBA networks
operating in the Aegean begin to emerge. Through the
southern network, Aeginetan vessels that were proba-
bly used as containers for certain commodities reached
the central part of the coast of Asia Minor, while
through the northern network Thessalian products
were distributed to the northeastern Aegean.

But this likely economic incentive for introduc-
ing new types of containers for commodities only
partially accounts for the changes in pottery,
described above, at the Gulf of Volos. I say this
because the adoption of the new type of cooking
vessel and of the large matt-painted basins and jugs
provides evidence for an even more profound
impact, namely on methods of food preparation and
consumption. At the table, the matt-painted basins
with diameters between 0.30 and 0.50 m must have
replaced or supplemented large undecorated bowls
of the local plain ware® and, in turn, the jugs of the
Magnesia polychrome class offered a functional sub-
stitute for the jugs of the A1[ class. The result of all
this was the transformation of the composition of
pottery used in households. Until the end of MH 1
at the Gulf of Volos the table and cooking wares
were characterized by a combination of local deco-
rated or undecorated open and closed vessels with
open Gray Minyan shapes.* In MH 11, Gray Minyan
pottery maintained its significance, but the addition
of the new range of open and closed shapes based on
Aeginetan prototypes must have challenged previ-
ous traditions.

period. At least the Gray Minyan goblets of MH II date are
usually larger than Mycenaean kylikes and even larger than
Yellow Minyan goblets of MH III date. Since, as far as I
know, kraters only become a regular part of mainland pot-
tery inventories starting with the shaft-grave period, it is
possible that the MH II Gray Minyan goblets served as
mixing vessels out of which the fluid was scooped with cups
and kantharoi. This does not exclude the possibility that
the Gray Minyan goblets had a dual function and were also
passed around at the table as vessels for communal drink-
ing. An argument in favor of their use as drinking vessels is
the elaborate shaping of the lip of Gray Minyan goblets;
see MARAN 1992, 85-6.
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Iividently, already during MH II in a certain zone
of Thessaly a segment of pottery production was
adjusted to models of southern Greek derivation.
But why were the MH Aeginetan potters” workshops
much more successful than their competitors in other
regions, and why were their products so attractive?
Undoubtedly, factors such as the geographical posi-
tion of the island, a well-organized infrastructure of
transport and distribution by land and sea, the exis-
tence of excellent clay sources and finally certain
functional and aesthetic properties of the vessels con-
tributed to this success.*' Still, these advantages
alone do not suffice to account for the demand for
Aeginetan vessels and for their serving as models for
pottery production in distant areas. The one addi-
tional factor instrumental in the success of this pot-
tery was the position of Aegina as the outstanding
center of political power in MH Greece,*” an example
which the elites in other regions strove to match.

The social meaning of this transformation of table
and cooking wares in MH IT coastal Thessaly becomes
more apparent when we consider the fact that mater-
ial culture in addition to its often utilitarian function
also has the quality of conveying messages related to
the position of persons within society. The impor-
tance for LBA elites of access to certain material sym-
bols obtained from abroad has been impressively
underlined in recent years by S. Sherratt and G.J. van
Wijngaarden in their analyses of the background for
the spreading of Mycenaean pottery in the eastern
Mediterranean and the social construction of its value
in different regions.*” In order to understand the
mechanisms linking the choice of certain cultural
traits with the social standing of individuals, the

1 ZERNER 1993, 49-50; LINDBLOM 2001, 131-3.
2 RUTTER 1993, 776-80; NIEMEIER 1995; KILIAN-DIRLMEIER
1997, 108-11.
B SHERRATT 1999; VAN WLINGARDEN 2002, 23-9, 275-80.
" The importance of BOURDIEU’s work for archaeological
studies dealing with aspects of the communal consumption
of food and drink has already been emphasized by
DIETLER (2001).
BoUrDIEU 1998, 13-27; 1987, 277-311, 378-499. DIETLER
(2001, 77) is right to emphasize that such “competition”
does not necessarily indicate a wish to aggressively domi-
nate and relentlessly accumulate power. It should be under-
stood instead as the effort to maintain or redefine one’s sta-
tus in comparison to others. This point was also empha-
sized by BOURDIEU, who observed that his concept of
“social space” is per definitionem relational, inasmuch as
the position of each person in it is not absolutely fixed, but
rather defined in relation to the positions of the other
members of society; see BOURDIEU 1998, 15-23.
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work of P. Bourdieu offers important insights.** He
has demonstrated how cultural practices, goods and
values can be mobilized and employed by social
groups in order to emphasize their distinctiveness and
hence either to bolster their current position or to
compete for a higher position in what he calls the
social space typical for a particular society.” The sig-
nificance of pottery in such intrasocietal struggles lies
in its integration into communal eating and drinking
customs, that is, forms of social interaction through
which the ties and relationships between people as
well as their norms and values are reproduced and
socially negotiated.' This interaction offers the
opportunity to increase what Bourdieu has called the
social and symbolic capital of individuals and their
families.*” In the case of Pefkakia, I would assume
that through the possession and use in feasts of new
kinds of exquisite wares and possibly also through
changes in the ways that food and drinks were pre-
pared and served, the host signaled to the members of
his kin group and to his guests that he participated in
feasting practices of contemporary elites in other
parts of Greece. This activity would correspond to
what M. Dietler in his classification of different modes
of commensal politics has called “diacritical feasts”.*
Dietler argues that such feasts are based above all
upon categories of style and taste and “represent a
special kind of boundary-defining practice based
upon commensal exclusion”.* In order for the use of
particular wares to function as a sign of distinction
the participants of diacritical feasts must have shared
similar categories of perception and taste, on the one
hand, allowing them to appreciate the relevance of
the use of certain kinds of pottery, and on the other

YOWRIGHT 1996, 287-295; 2004b, 13-25: DIETLER 2001;
SHERRATT 2004; HALSTEAD and BARRETT 2004.

T BoUrDIEU 1998, 108-15, 1987, 204209, 311-22.

¥ DIETLER 2001, 85-88. DIETLER (2001, 76-85) has called the
other two modes of commensal politics “empowering
feasts” and “patron-role feasts”. Although he stresses that
these three modes should not be mistaken for evolutionary
stages, he states that diacritical feasts “are generally a fea-
ture encountered exclusively among state societies”
(DIETLER 2001, 93). He does not elaborate on the reasons
for this conclusion, and it is difficult to see why the sym-
bolic logic characteristic of diacritical feasts should not
apply also to pre-state societies. In fact, JUNKER (2001)
presents a very good example of this kind of feast in the
context of chiefdoms of the prehispanic Philippines.

¥ DIETLER 2001, 94.
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hand they must have set themselves apart from other
groups within society.” At Pefkakia we possibly even
have an indication that new pottery features were
introduced through the competition between differ-
ent instrasocietal groups. The surprising fact that the
inventory of House 311B was filled with a whole array
of new kinds of pottery, substituting for earlier forms
of cooking and table ware still in use in other house-
holds, may indicate that the novelties were initially
accepted only by specific “progressive” groups within
society.” They may have used these novelties to exhib-
it their distinction from “conservative” families still
clinging to the old fashions, and to forge new coali-
tions with like-minded persons through social interac-
tion.

To understand why certain segments of the soci-
ety living at Pefkakia-Magula ascribed such a high
value to the use of emulated Aeginetan pottery, it is
necessary to link this phenomenon with the social
dynamics in the wider region and especially with the
hierarchy of settlements. The striking difference in
the distribution of imported pottery classes in MBA
Thessaly was already noted in relation to Velestino,
currently the only Thessalian site with true Aegine-
tan matt-painted pottery. In addition, there is the
interesting case of ITolkos, where, in the excavation of
D. Theocharis, there appeared groups of imported
pottery unknown from Pefkakia-Magula, which is
situated just opposite on the other side of the Gulf of
Volos.” As in the case of Velestino, this occurrence of
imported pottery is particularly noteworthy inas-
much as the MBA pottery assemblage from Iolkos is
so much smaller than that from Pefkakia. Seemingly,
certain goods coming from abroad were destined for
specific sites, probably because these were the seats of
regional elites.” They were the primary recipients of

" DIETLER 2001, 77 rightly states that feasts “both unite and
divide at the same time”.

The occurrence of cooking pots of Aeginetan type (see
above) at MBA Pefkakia seems to be chronologically and
spatially highly restricted. Besides the examples from
House 311B (early phase 6) there are only two such pots
from a later context, dating to the late subphase of phase 6
(House 310B; MARAN 1992, 146, pl. 112:4-5). It seems that
after the early subphase of phase 6 these vessels were not
generally integrated into the pottery assemblage but
remained confined to specific contexts. For the social
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importance of different cooking practices see BORGNA
1997, 200-12; SHERRATT 2004, 194-6.

At lolkos were found not only a fragment of a Minoan
light-on-dark decorated bridge-spouted jar, but also a
sherd of a decorated closed vessel of probably Cycladic ori-

the novel vessels from faraway centers such as Aegi-
na and Crete, and they set the standards for inte-
grating such vessels into the social strategies of dis-
tinction that were subsequently followed by groups
in other villages and that ultimately trigeered the
demand for substitutes for Aeginetan pottery.” I
would hence identify as the main reason for the hith-
erto rare finding of Aeginetan matt-painted vessels
in Thessaly a highly directional distribution toward
the socially dominant sites that have not yet been
excavated on a large scale.

In making these observations, I wanted to under-
line the need for focusing our attention on possible
interrelations between the outputs of pottery pro-
duction centers in different regions of MH Greece.
The possible significance of the distribution of a pot-
tery class begins to unfold only when we do not look
at it in isolation. Evidently, the expansion of mar-
keting areas for the ceramic products of a workshop
had repercussions on the range of production and
usage of vessels in distant areas. This suggestion
holds true especially in the case of the Aeginetan
workshops, with their outstanding role in the distrib-
ution of pottery. The reasons for the special attrac-
tion of Aeginetan vessels in MH 11 were in my opin-
ion similar to the ones leading to the widespread
acceptance of Mycenaean pottery a few centuries
later. In both cases, the combination of certain utili-
tarian qualities and an ascribed social value - stem-
ming from the connection of the pottery to a source
of political power - created the incentive for inte-
grating it into the local context. And in both cases
the transformation in pottery was intimately linked
to social dynamics fueled by a continuous intrasoci-
etal competition that made use of cultural traits to
exhibit the distinction of specific groups.

gin and also a small pithos with white decoration on a pol-

ished red surface, likely to derive from Boeotia; see MARAN

1992, 218-22.
» See already MARAN 1992, 246 with footnote 500. Another
case illustrating the uneven distribution of imported goods
is the citadel of Larisa, where there appear types of true
Gray Minyan pottery that are missing in the surrounding
settlements of the eastern Thessalian plain. This circum-
stance was interpreted in MARAN 1992, 286 as a sign of the
special importance of this site.
DIETLER (2001, 86) makes the important point that since
diacritical feasting is founded on criteria of style and taste,
it is often the subject of emulation by groups who want to
reach a higher status. A good example of the mechanisms
underlying such processes of ceramic emulation is provided
by JUNKER (2001, 289-95) for the prehispanic Philippines.
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AEG-A Phth phtk ptka

174 samples 12 samples 2 samples 5 samples

factor 1.00 factor 1.00 factor 1.21 factor 1.00

M +/-() M +/-() M +/-() M +/-()
As 9.89 46. 7.82 29. 9.60 57. 37.3 36.
Ba 380. 31. 520. 53. 490. 17. 695. 19.
Ca % 10.5 23. 1.04 38. 0.73 62. 6.26 33.
Ce 45.4 4.0 4.7 3/7 73.2 6/6 82.4 8.0
Co 19.9 9/9 23.5 19. 18.6 12. 16.1 7/8
Cr 383. 12. 229. 9/9 231. 24. 143. 13.
Cs 5.50 11. 7.07 71 7.95 10. 6.93 2/3
Eu 0.93 37 1.38 4/2 1.32 3/5 1.25 11.
Fe % 4.10 3/6 5.57 5/7 5.66 11. 4.54 0.8
Ga 12.8 30. 21.3 25. 38.6 14. 21.8 41.
Hf 3.98 5/5 5.82 8/1 5.81 11. 4.30 9.0
K % 1.85 14. 2.13 10. 2.47 2/9 3.13 4/2
La 21.9 3/6 35.2 3/9 34.8 7/6 39.4 11.
Lu 0.34 8/1 0.59 36. 0.45 5.0 0.41 14.
Na % 0.98 15. 1.09 18. 1.45 3/2 1.63 14.
Nd 19.7 8/4 32.3 6.0 27.3 14. 33.4 11.
Ni 312. 12. 137. 17. 116. 8.0 152. 11.
Rb 74.2 7/1 137. 5/3 150. 1/8 157. 2/5
Sb 0.72 18. 0.67 14. 0.77 8.0 2.83 6/5
Sc 15.9 37 22.6 4/6 24.0 8/3 17.1 1/5
Sm 3.78 6.0 6.25 5/2 5.07 0.9 6.07 13.
Ta 0.65 6/4 1.01 6/4 1.01 10. 1.00 4/5
Th 0.57 7/5 0.88 7.0 0.84 5/7 0.79 11.
Th 7.48 5/6 13.4 4/2 13.8 3.0 16.2 5/2
Ti % 0.37 25. 0.44 5/9 0.54 7/4 0.43 19.
U 2.05 14. 2.76 7/3 2.96 5/2 2.09 20.
w 1.36 14. 2.42 12. 3.09 6/9 2.56 14.
Yb 2.28 4/2 3.40 5/7 3.64 1/6 2.82 6/6
Zn 93.0 13. 104. 5/1 115. 2/2 96.1 9/5
Zr 174. 17. 267. 13. 256. 12. 194. 18.

Table 1 Grouping values, 30 elements. Concentrations of elements: Averages M in g/g (ppm), M, corrected for dilu-
tion; the pattern phtk is quit similar to phth, if a dilution factor of 1.21 is applied as shown here and in Figure 1
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Mample  Tactor As Ba Ca % e (o Cr (s 12 Ie %o Ga
Biki 17 1.4x24 4.55 460, 1.581 5.0 292 244, 641 146 5.55 251
Teril 1.009 1.93 3410, (.82 8.5 25.1 200). T.38 1.33 5.52 21.5
Pe1i2 1.045 5.03 1381, 0.74 79.1 315 234, G.97 1.28 5.43 23.5
Achi | 01986 445 418, 1.02 705 18.4 217. 732 1.31 N 26.6
Achi 2 4975 5.4 444, 1).531) Th.1 264 297 T .43 5.70 244
NeoM 1 1.044 7.55 130, (.96 2.8 22.5 224, TAT 1.33 6.01 23.2
BUBAT 0.843 3.53 452, .55 5.1 16.6 284, 7.12 1.42 4.79 24.5
BUBASR 0912 11.2 542, 1.11 0.6 23.1 2328, n.72 1.42 H.80 16.8
Kire 54 1054 T-23 BT .85 TH.2 25100 28 6.76 1.37 5.4) 15.6
Kirr 63 1.AH57 G.05 376, 1.t 1.1 201 208, .01 1.4 5.76 14.5
Iirr 64 1.059 10.1 416. 1.39 72.2 19.9 242, 746 141 5,36 1001
Kirr 65 0,997 814 470, 0.76 T35 24.0 202. .68 1.43 5.03
AV ICELA. G PO 011 Hi. (.22 0.67 013 1.2 (.04 (.027 (020 23
in % 1.4 10 22, 0.9 0.6 .5 1.3 1.9 0.4 11.
av.value M 7.8 520, 1.0 75. 24, 229, 7.1 1.4 4] 21.
spreacd 23 276. (.30 Ty 4.4 23, (.50 0.055 (.32 0.2
in % 29, 53 38, 3.7 19. 9.9 7.1 4.2 DT 25.
Tuble 2 continued
Sample  factor Hf I % La Lu Na % Nd i Eb &b M
Biki 17 1024 6.38 1.79 3a.l .52 1.03 29.6 196. 127, 0.62 225
Peri 1 1.0006) 078 2.12 A4l 1.4¥7 | .My 308 105, 144, 0,66 221
Peri 2 1045 G334 216 340 (414 1.35 308 153, 124, .61} 221

Achil 0.986 873 1.94 B (.5l (3.59 204 148. 138, .54 21.5
Achi 2 0.975 a7l 1.92 3.2 (.50 (099 IR 136. 135, .58 23.0

NeoM | 1 044 0.0 2.26 3440 (1.24) .25 288 138, 1532, 0.75 anan
BUBA T (1843 2. 10 RN 381 1331 16T 344 151. 133. 0.1 2534
BURAS 002 .73 2,53 n6.3 a1 1.24 32.1 114, 127, (.40 21.2
Isirr Hd 1.029 .63 2:13 33.8 (.46 0.99 305 124, 135. 0.66 21.2
Isirr 65 LOKT (.00 195 352 (2.20) 1.21 336 131. 135, .88 231
Kirr 6id 1.059 .72 a2.8a3 anad [1h.88) 121 246 133, 141). 097 205
Kirr 65 0.997 a.al 2496 a6 (1.141) 1.21 208 114, 147, 0.50 22 4
AT INeas. eITor 0074 0.034 .13 0017 0.008 1.9 11. 2.5 0062 0.029
in % 1.3 1.6 0.4 2.9 0.7 6.0 A1 1.8 9.3 ol
av.value M o 9.1 35. .54 1.1 22 137. 1375. (.67 23,
spread 0% (.22 1.1 .21 0.20) 1.9 23 7.3 0,093 1.0
in % 5.1 10. 3.9 36, 15. 6.0 17. 5.3 14. 4.6

Tahle 2 continued
SHample [actor Sm Ta Th Th Ti % 18 W Yh Zn Zr
Biki 17 10824 6.35 .94 (.83 15.4 (43 253 D95 R 95.6 230,
Peri 1 1.009 2.7 1.01 .84 13.7 0.42 263 231 318 107, 257,
Peri 2 L1045 .36 1.03 (.83 13.0 .45 2.69 2.28 3.39 10, 232,

Achi 1 (LO56 ti.4d 1.07 (1.7 14.7 (.45 2.80 241 344 101, 207
Achi 2 0.975 G.40 (.99 (.95 15.6 (.46 a.03 248 3.16 1401, 2591,
NeoM 1 1044 e (.92 0.79 154 .42 2.5 2,20 514 111. 171.

BUBAT 0.343 .64 1.03 .36 13.49 (.47 2,34 2.30 395 112,
BUBAR 0012 .78 1.07 1.02 13.5 {1 2.50 3.03 386 112, --

Kirr 54 1039 G.20 1,07 {158 126G 047 2 88 218 2,30 1n. a8
Kirr 63 1.067 6,22 1.01 (.89 13.3 .12 21449 243 3.8 104, 202,
Ivirr 64 1.05H9 5,95 1.058 .59 13.2 .44 3.16 2.29 3,39 102, 251.
Kirr 65 0097 .97 {139 {54 12.8 041 267 3.13 343 144, 245,
AV LS CPPOP 1311 a2 R Fedri 47 1AGY 121 (VAL}] 110 T LEE

in % 5 2.6 a3 0.5 1.8 a6 6.7 i 2.2 10.

av.value M iR 6.2 1.0 (1.8% 13. .44 2.8 2.4 3.4 104,

gpread 32 N06GH G2 .07 026 .20 030 019 ] KER

in % a2 5.4 T 49 a4 T3 13, a7 2.1 13.

Table 2 Group phth (12 samples). Concentrations of elements C in g/g (ppm), if not indicated otherwise, average errors, also in
percent of C, average values M and spreads, also in percent of M, corrected for dilution (factor, column 2)
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Sample [actor As Ba Ca % Ce Co r Oy |DAT) I'e % Ga
etk 7 0.973 11.1 454, (1.3% (3.3 16.G 155, 7.04 .11 433 330
Pefl: 9 1.025 4.76 355, .43 57.7 14.1 234 6.10) 1.06 5.02 309
AV MEAS CrTror a1l 5 (.35 .40 (1.096 1.0 0054 0.023 LRV 4.4
i % 14 13. 62, 0.7 0.6 0.5 1:: 21 04 14,
av.valuc M T4 403, (.61} 6. 13, 191, (.6 1.1 4.5 32,
spread 4.0 0. 0.37 4.0 1.8 47. {1.G6 0038 (r44 4.4
in % a7, 17. Hi2. 6.6 12. 24, 10, R 11. 14,

Table 3 continued

Hample tactor Hf K % La L. Na % Nd Ni Iih Sh Se
Petk 7 .973 218 209 303 (1.38 1.22 220 041 124, 064 18.7
Pofl B 1.025 443 2.01 27.2 .36 1.17 252 ui.s 124 (.61 21 .40
AV IEAR ETTOV (0.063 0.049 .079 0.01% 0.008 &2 i 22 (1052 (.024
in %o 1.3 2.1 .3 5.0 .57 11. 5.0 1.5 5.0 0.1
av.value M 4.5 2.0 29. .37 2 23, 0103, 124, (G4 20,
spread .53 0.06K) 2.2 0.01% (1039 3.3 A 2.2 (0,052 1.6
i % 11, 2.9 7.6 5.0 3.2 14, s 1.5 8.0 8.3

Table 3 continued

Rample factor Rm Ta Th Th 11 % U W Yh /n A
Pefl 7 (.47, 1.19 (.90 (.70 11.6 015 2.4l 2.61 3.04 B1.0 194,
Pelk 9 1 025 4.1% .58 (.65 (N (44 230 2500 2.08 369 230
AV ILEAR, CETOL (0.036 (024 {1,040 (10506 (033 0.13 14 0,047 2.0 23,
in % 04 98 2.7 .5 T4 5.2 (3.4 .G 21 I,
av.value M 4.2 .84 (1,68 11. (44 24 2.5 3.0 0. 211.
spread 0,036 (L08E (.040 (.34 0.033 0.13 15 0.047 21 25,
in %4 [R5 10}, a7 3.0 7.4 5.2 (5.9 1.6 AR 12,

[a—

IR

Table 3 Group phtk (2 samples). Concentrations of elements C in g/g (ppm), if not indicated otherwise, average errors, also in

X

percent of C, average values M and spreads, also in percent of M, corrected for dilution (factor, column 2)
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Sample [EYBATS Az Ba Cla Cie Co e (s Fiu I'e ™ (74
etk | 0980 42.0 63 a.96 R7.6 18.0 124, G.77 1.35 4.54 25.8
Pefk 4 0.997 o 607, 9.62 885 16.3 126, 65.75 1.42 4 48 --
Pullk 5 100340} -- 716, 7149 na2 16.0 164, T.01 1.19 4.506 --
Petk 10 1.002 47.7 V3. 3.69 7.9 14.9 157. T.09 1.08 4.5% 28.9
Pefk 11 0,980 22,4 942, 6.25 81.9 15.1 139, T.04 1.22 4.56 12,5
AV IMEAE CTTOT 014 i .80 043 0.095 0.82 0.076 .024 016G 3.3
in %o 0.4 9.2 13. 0.5 (.6 0.6 1.1 1.9 0.3 14,
av.valuc M a7, G453, 6.3 52, 16. 113, 6.9 1.3 1.5 22,
spread 13. 134, 201 ti.G Iz 19. 0.1a 014 (1035 8.9
in %o 3. 19, a3, 8.0 7.8 13. 2.8 11. .84 41,

Table 4 continued
Hample factor  HT K % La L Na'  Nd Ni Ith Sh Se

etk 1 0.985 3.58 3.08 42.9 0.49 1.87 3.3 139, 1at. 2.6 17.3
Pells 4 0.997 1.50 - 114 012 - 37.2 152, 151. 2,00 16.9
Peik 5 1030 4.70 -- 36.3 043 3.6 178. 16Gi). 2.08 16.5

Petk 10 1.002 4.00 3.28 34.1 (.34 1.44 20.0 1a%. 16i1. 2,584 1.2
Pefli 11 (0,980 4,18 3.0 3.3 0,585 1.58 6.3 15a. 157. 3.0% 17.3

AV.MEA.ETTOr 0007 0044 0.73 0.014 (L0059 2.0 3.0 2.3 (084 (N2l
i % 1.3 1.4 1.9 3.5 0.5 11. 5.3 15 3.0 0.1
av.ovalue M 4.3 a1 39, 041 1.6 3. 132 157. 28 15.
spread .39 013 4.3 0.05% 0.22 3.0 17. 4.0 018 .26
i % 9.0 42 11. 14, 14. 11, 11. 2.5 6.5 1.5

Table 4 continued

Hample factor  Sm Ta Th Th 11 U W Yh Zin A
Pefl: 1 (.98 6.52 (.94 (.85 16.9 (.38 274 281 302 h0.4 191.
Pelk 4 0997 6.71 0.9 R4 17.0 0.43 153 - 2,494 9.6 204
etk 5 1.030 | .98 0.77 16.2 .50 2.28 244 34.3 170.
Pefl 10 1.002 4.82 105 0.67 149 (.46 1.67 276 275 94.5 244,
Pelk 11 1980 G.51 1.05 .79 16.2 .34 .42 216 256 1S, 156,
AV TIEAR.BFTOL 0.038 0.025 0.044 0.063 (.04% .12 .16 0.11 1.9 22.
in %o (.t 2?5 5.0 0.4 1. 6.0 6.1 4.0 ) 11.
av.value M 6.1 1.00 0.79 14. 0.43 2.1 26 2.8 96. 194
spreaid (.58 (044 0,084 (.84 0.081 .42 .37 0.18 9.1 HEN
in % 13, 4.5 1, 5.2 14, 20, 14, 6.6 0.9 18,

Table 4 Group pfka (5 samples). Concentrations of elements C in g/g (ppm), if not indicated otherwise, average errors, also in
[=lR=} 2 =] >
percent of C, average values M and spreads, also in percent of M, corrected for dilution (factor, column 2)
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