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MYCENAEAN AND 
CYPRIOT LATE BRONZE 
AGE CERAMIC IMPORTS 
TO KOMMOS 
An Investigation by Neutron 
Activation Analysis 

ABSTRACT 

The results of a small-scale program of neutron activation analysis of 69 
ceramic fragments from the Minoan harbor town of Kommos are presented 
and critically evaluated. Prior to analysis, the vessels represented in the sample 
were thought to be imports from outside of Crete, manufactured either on 
Cyprus or in the Mycenaean cultural sphere. The chemical analyses support 
the identifications of the vessels as imports from the regions in question in 
roughly 80% of the cases. They further suggest that the vast majority of these 
ceramic imports were produced in a comparatively small number of produc- 
tion centers. 

INTRODUCTION 

The Minoan harbor town known by the modern name of Kommos is lo- 
cated on Crete's south-central coast, just to the north of the Hellenistic and 
Roman harbor of Mátala.1 The site was excavated for a total of 15 seasons, 
from 1976 to 1985 and again from 1991 to 1995, by an international team 
directed by J. W. Shaw of the University of Toronto under the auspices of 
the American School of Classical Studies at Athens. The results of these 
excavations have been published over the past two decades in a series of 
five volumes (one in two parts, for a total of six separate books), and a final 

1 . The authors would like to thank 
the editor of Hesperia as well as Priscilla 
Keswani and the two anonymous Hes- 
peria reviewers for numerous helpful 
suggestions, including the recommen- 
dation to add illustrative material. For 
active encouragement throughout the 
extended publication process, especially 
for the latest versions of the site plans 
(Figs. 1, 2) and the financial support 
to publish the second of these in color, 
we gratefully acknowledge our debt to 

Joseph and Maria Shaw, codirectors 
of the Kommos Excavations and co- 
editors of the associated publications. 
For suggesting the collaboration that 
has resulted in this article, we owe a 
special note of thanks to Elizabeth 
French. For successfully locating and 
making available the relevant Kommos 
analytical data in Manchester long 
after the analyses were run, we are 
very grateful to John Prag. The draw- 
ings were initially prepared by Julia 

Pfaff and have been reformatted for 
this publication by Tina Ross. The 
photographs were taken by Taylor 
Dabney. 

The contributions of the authors 
are as follows: the opening sections, 
discussion, and conclusions were writ- 
ten by Jeremy Rutter, the section on 
chemical analysis by Sandra Hoffmann, 
and the sections on statistical analysis 
and results by Jonathan Tomlinson. 

© The American School of Classical Studies at Athens 

HESPERIA 79 (2010) 
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Figure 1. Site plan of Kommos. 
G. Bianco. Courtesy J. W. Shaw 
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LATE BRONZE AGE CERAMIC IMPORTS TO KOMMOS 193 

Figure 2. Period plan of the South- 
ern Area at Kommos, identified 
in Figure 1 as the Greek Sanctuary. 
G. Bianco. Courtesy J. W. Shaw 

2. Kommos I-V. In preparation are 
Shaw and Shaw, forthcoming, and Rut- 
ter, forthcoming. 

volume in two parts is currently in preparation.2 The purpose of the present 
article is to report on the results of a provenience study of Late Bronze 
Age ceramics thought to represent imports to the site. Neutron activation 
analysis (NAA) was undertaken in order to assess this possibility. 

Excavations at the site were concentrated in three distinct sectors, from 
north to south, the Hilltop, Central Hillside, and Southern Area (Fig. 1, 
in which the Southern Area is labeled "Greek Sanctuary")- In the first two 
sectors the remains dated exclusively from the Final Neolithic and Bronze 
Age eras, between approximately 3500 and 1200 b.c. In the Southern Area 
(Fig. 2) the prehistoric remains were overlaid, after an apparent occupa- 
tional hiatus of roughly a century, by an extra-urban sanctuary that was in 
continuous use from the very end of the Bronze Age (ca. 1100 b.c.) until 
Roman Imperial times. The period most abundantly represented at the 
site is the Late Bronze Age (LBA), or Late Minoan (LM) era, to which 
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194 J- E- TOMLINSON, J. B. RUTTER, AND S. M. A. HOFFMANN 

a substantial number of residential buildings in the Hilltop and Central 
Hillside sectors belong. In the Southern Area a series of LM monumental 
structures (BuildingT below Buildings N and P) lie to the south of a major 
east-west road, on the north side of which is a particularly well-appointed 
domestic building (House X) that incorporated a shrine during its later 
phases of use. 

IMPORTED POTTERY AT LATE BRONZE AGE 
KOMMOS 

During the four-century span of the Late Bronze Age, Kommos enjoyed 
an exceptional range of contacts, as attested by the presence of imported 
ceramics, with regions both within and beyond the Aegean.3 At the time 
of writing, vessels originating from the Greek mainland, at least two west- 
ern Aegean islands (Kythera and Melos, possibly also Naxos and Thera), 
southwestern Anatolia, Sardinia, Egypt, various locales along the Syro- 
Palestinian coast, Cyprus, and possibly portions of central Anatolia have 
been recognized. This extraordinary body of evidence for maritime contacts 
with regions of the Mediterranean outside of Crete shows that Kommos 
was a uniquely well-connected trading emporium.4 It was one of a small 
number of sites throughout the eastern Mediterranean that functioned as 
major nodes of intercultural exchange during an era of increasingly intense 
cultural interaction, especially between ca. 1450 and 1200 b.c. These sites 
include Enkomi, Kition, and Hala Sultan Tekke on the south coast of 
Cyprus, Ras Shamra and its port at Minet el-Beida in coastal Syria, Tell 
Abu Hawam at the north end of the Carmel Ridge in Israel, and perhaps 
also Troy and Tiryns within the Aegean. 

Although the external contacts of Kommos were already impressive 
prior to the end of the Neopalatial era, ca. 1450 b.c., when it probably 
served as the principal port of entry for goods entering the polity controlled 
from either Phaistos (in Protopalatial times) or Ayia Triada (from the 
developed LM IA phase until near the end of LM IB),5 the site reached 
its acme as an entrepôt in LM II-LM IIIA2 Early, ca. 1450-1375 b.c. 
During this relatively brief interval of two to three generations, when the 
site of Knossos was home to the only known functioning palace center 
on Crete, Kommos served as the principal southern port of the Knossian 
administration. This role no doubt accounts for the fact that the only 
Egyptian New Kingdom ceramic containers known from the Aegean come 
from Kommos and were recovered from strata datable between 1500/1475 
and 1375/1350 b.c. 

3. The principal publications of 
ceramic imports to Late Minoan 
Kommos have been Watrous 1985; 
Kommos III, pp. 149-183; Cline 1994, 
esp. p. 106; Knapp and Cherry 1994, 
pp. 138-141; Rutter 1999, 2006b. The 
last of these offers the most up-to-date 
and wide-ranging overview of the evi- 
dence. Other Aegean sites with com- 
parably widespread external contacts 

during the LBA are extremely rare, 
arguably being limited to Troy in the 
northeast and Tiryns in the southwest, 
but in the case of the latter, they are 
evident only from the LH IIIA through 
early LH IIIC phases, ca. 1400 through 
1150 b.c. 

4. The northern harbor of Knossos 
at Poros- Katsamba was almost certainly 
as well connected as Kommos, but most 

of this site has unfortunately been lost 
to archaeological exploration due to the 
modern development of the harbor at 
Herakleion. 

5. For a convenient chart laying out 
developments at the site of Kommos 
within the broader context of events 
throughout the Mesara plain of south- 
ern Crete during the Bronze Age, see 
Shaw 2006, pp. 866-871, table 5:1. 
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LATE BRONZE AGE CERAMIC IMPORTS TO KOMMOS 195 

Despite the wealth of imported ceramics from Kommos identified 
already by Watrous in his 1992 publication of the site's LBA pottery, 
only a small selection of these imports had been specifically targeted for 
petrological and trace-element analyses prior to 1995.6 Up to that time, 
most of the analytical work on ceramics from Kommos was concentrated 
on the characterization of products of the local ceramic industry. The 
discovery of a LM IA kiln and its associated dump in the Southern Area 
during the 1993 and 1994 seasons provided a copious quantity of material 
for the study of this local industry for several more years.7 Two additional 
programs of ceramic provenience analysis were instituted in the mid-1990s. 
The first of these was aimed at the imports identified as originating from 
either the Mycenaean cultural sphere to the north or from Cyprus to the 
east. Because these two groups of material were comprised largely of fine 
wares, the method chosen to investigate them was instrumental neutron 
activation analysis. A second program that focused on bulk transport ves- 
sels produced in a variety of medium coarse fabrics (identified as Egyptian, 
Syro-Palestinian, and Minoan) made use of both petrological as well as 
chemical methods of analysis and will be published separately.8 

In August 1996 a series of 21 suspected Mycenaean ceramic imports to 
Kommos and a further 48 suspected Cypriot imports were sampled at the 
excavation's apothiki (storage facility) in Pitsidia (Figs. 3-5; Tables 1, 2).9 
The samples were transported shortly thereafter to the University of Man- 
chester for neutron activation analysis by Hoffmann in order to determine 
the provenience of the 69 vessels represented. Although the samples had 
already been analyzed by early 1997, a series of unforeseen events includ- 
ing the closing of the archaeometry program at Manchester prevented 
any further assessment of the significance of these analyses for a number 
of years.10 Unfortunate as the delay in publication has been, one positive 
consequence has been the full presentation of the overwhelming majority 
of the sampled pieces in prior publications, along with a broad overview 
of the full range of ceramic imports to LBA Kommos.11 

Both the Mycenaean and the Cypriot selections represented two- 
thirds or less of the imports identified from each of these two cultural 

6. Kommos III; Watrous, Day, and 
Jones 1998. 

7. For the full publication of the kiln 
and an overview of its production 
range, see Shaw et al. 2001. See also 
Buxeda i Garrigos, Kilikoglou, and Day 
2001. Some aspects of the output of the 
kiln at Kommos may now usefully be 
compared with those from a somewhat 
later but larger kiln at nearby Ayia 
Triada published initially by Levi and 
Laviosa (1979), but more recently in 
Belfiore et al. 2007. 

8. Day et al., forthcoming. 
9. The sampling was conducted on 

August 1, 1996, by Hoffmann and 
Rutter in the presence of E. Politaki as 
a representative of the Greek Archaeo- 
logical Service, as prescribed under the 

permit YnnO/IYNT/044/526/17317, 
dated April 1,1996. 

10. Hoffmann subsequently relo- 
cated to a new place of employment, 
and the data became inaccessible for a 
number of years, in part because of 
extensive renovations at the University 
of Manchester Museum, which now 
houses the Manchester archaeometry 
archive. Thanks to the efforts of Hoff- 
mann and Manchester Museum's then 
Keeper of Archaeology, A. John N. W. 
Prag, the data were finally located in 
December 2003, and Tomlinson was 
able to carry out a statistical evaluation 
and provide an initial draft of the find- 
ings to Rutter by April 2004. By this 
time, however, it had become too late to 
include the results in the most recent 

volume of the Kommos publication 
series to go to press {Kommos V), so 
that further progress on the publication 
of the NAA data was again stalled for a 
while. 

11. See Tables 1 and 2 and Appen- 
dix Table A; also Rutter 2006b. Only 
10 of the 69 pieces reported on here 
have yet to be published (C9126 
[Figs. 3, 6] in Table 1; C7237 [Fig. 12], 
C7238 [Fig. 12], C7239 [Fig. 12], 
C9013 [Figs. 5, 11], C9382 [Figs. 5, 
10], C9567 [Figs. 4, 8], C9612 [Figs. 4, 
8], C10209 [Fig. 4], and C10366 
[Fig. 4] in Table 2), and all but the three 
Protopalatial pieces (C7237, C7238, 
C7239) will be included in the relevant 
section of the final volume of the Kom- 
mos series (Rutter, forthcoming). 
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Figure 3. Fifteen of the 21 suspected 
Mycenaean imports sampled for chemical 
analysis by NAA. Scale 1:3. J. Pfaff 
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LATE BRONZE AGE CERAMIC IMPORTS TO KOMMOS K)J 

TABLE 1. SUSPECTED MYCENAEAN IMPORTS SAMPLED BY NAA IN 1996 
Kommos Suggested 
Inv.No. Shape [Date] Publications Provenience Comments 

C1473 Stirrup jar (FS 182) Kommos III, p. 74, no. 1264, fig. 46, pl. 29 Central Crete(?) Possibly from an as yet unidentified 
[LH IIIB] mainland Greek center 

C1771 Stirrup jar (FS 183) Kommos III, p. 155, no. 1017, fig. 69, Argolid 
 [LH IIIB]  pls. 24, 50  
C2058 Goblet (FS 255) Kommos III, p. 45, no. 789, pl. 18 Argolid Closest association is with group 

[LH III Al] from northwest Péloponnèse 
C2140 Stemmed bowl (FS 305) Kommoslll, p. 155, no. 1117, fig. 69, Argolid 
 [LH IIIB]  pl. 51  
C2424 Stirrup jar (FS 174) Kommos III, p. 107, no. 1881, pl. 47; Unprovenienced 
 [LH IIIC Early]  Rutter 2006a, p. 576, no. 79/1, pl. 3:86  
C2949 Stirrup jar (FS 171) Kommos III, p. 155, no. 1927, pl. 51; Argolid 

[LH IIIA2] Rutter 2006a, p. 495, no. 48/4, pl. 3:53 

C3346 Vapheio cup (FS 224) Kommos III, p. 155, no. 338, pls. 46, 50; Argolid Associated only 
 [LHI]  Rutter 2006a, p. 456, no. 37e/16, pl. 3:43  
C3896 Stirrup jar (FS Kommos III, p. 93, no. 1621, pl. 41 Central Crete(?) Possibly from an as yet unidentified 

167/171/173/180/182) mainland Greek center 

 [LH IIIB]  
C3897 Stirrup jar (FS 167/171/ Kommos III, p. 156, no. 1628, pl. 41 Argolid 
 173/180/182) [LH IIIB]  
C4271 Bowl (FS 284 or 305) Kommos III, p. 155, no. 1671, pl. 51 Argolid 
 [LH IIIA2/B]  
C4693 Kylix (FS 256-257) Kommos III, p. 155, no. 1928, pl. 51; Argolid 

[LH IIIA2] Rutter 2006a, p. 580, no. MI/MG/3, 
 pl. 3:90  
C5425 Piriform jar (FS 37/45) Kommos III, p. 155, no. 1133, pl. 51 Argolid Associated only, and also with some 

 [LH IIIA2/B]  central Cretan groups  
C5819 Goblet (FS 254) Kommos III, p. 155, no. 1926, fig. 69, Argolid Associated only 
 [LH IIB]  pl. 51  
C6709 Deep bowl (FS 284) Kommos III, p. 101, no. 1739, pl. 44; Argolid 
 [LH IIIB]  Rutter 2006a, p. 574, no. 78/23, pl. 3:86  
C6912 Vapheio cup (FS 224) Rutter 2006a, pp. 424-425, no. 24/30, Argolid Associated only 
 [LH I]  pl. 3:37  
C6919 Bridge-spouted jug Rutter 2006a, p. 467, no. 44b/19, pl. 3:48 Unprovenienced Single association noted with diffuse 

(FS 103) [LH ILA] group of transport stirrup jars from 
Mycenae, themselves probably of 
central Cretan origin 

C7116 Piriform jar (FS 20)(?) Rutter 2006a, p. 579, no. MI/MG/1, Argolid Associated only 
 [LH IIA]  pl. 3:90  
C7636 Angular alabastron Rutter, forthcoming, no. X5:5/S2 Argolid Associated only 
 (FS 94) [LH IIIA2]  
C7643 Pyxis [LM II] Rutter 2006a, p. 501, no. 52b/5, pl. 3:55 Crete Single association noted with group 

of eight fine ware samples from 
Pseira, probably all imported at that 

 site 
C7876 Stemmed bowl (FS 305) Kommos III, p. 101, no. 1737, pl. 44; Rut- Argolid 
 [LH IIIB]  ter 2006a, p. 574, no. 78/24, pl. 3:86  
C9126 Amphoroid krater Rutter 1999, p. 144, n. 45; forthcoming, Unprovenienced 

(FS 54) [LH IIIA2/B] nonjoining fragment of same vase as 
 |  |no.X5:6/12  |  |  
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Figure 4. Thirteen of the 31 sus- 
pected Cypriot pattern-painted im- 
ports (White SHp and White Painted 
Wheelmade) sampled for chemical 
analysis by NAA. Scale 1:3. J. Pfaff 
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Figure 5. Nine of the 17 suspected 
Cypriot solidly coated (Base Ring, 
Red Lustrous Wheelmade, Mono- 
chrome Painted) and plain (Mono- 
chrome, Plain White) imports 
sampled for chemical analysis by 
NAA. Scale 1:3: C9382, C8154, C10463, 
C2753, C7407, C4577. Scale 1:6: C3171, 
C7639,C9013.J.Pfaff C9013 ° 5 1Ucm 
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TABLE 2. SUSPECTED CYPRIOT IMPORTS SAMPLED BY NAA IN 1996 
Kommos Suggested 
Inv. No. Shape, Ware [Date]* Publications Provenience Comments 

C335 Milk bowl, White Slip II Kommos III, p. 159, no. 1946, Limassol area 

 [LM III]  fig. 70, pl. 51  
C340 Milk bowl, White Slip II Kommos III, p. 157, no. 570 Limassol area 

 [LM IIIA1]  
C344 Milk bowl, White Slip IIA Kommos III, p. 159, no. 1947, Episkopi area Associated only; one of just two examples of 

 [LM III]  pl. 54  White Slip IIA at Kommos [also C4127] 
C665 Milk bowl, White Slip II Kommos III, p. 158, no. 1938, Limassol area 

[LM IIIA] fig. 70, pl. 52 [mislabeled 
 "19541  
C993 Milk bowl, White Slip II Kommos III, p. 158, no. 1936, Limassol area 

 [LM IIIA2]  pls. 51, 52  
C1052 Shallow bowl, Base Ring I(?) Kommos III, p. 158, no. 1937, Episkopi area 

 [LM IIIA2]  pl. 52  
C1262 Milk bowl, White Slip II Kommos III, p. 159, no. 985, Limassol area 

 [LM IIIB]  pl. 52  
C1981 Milk bowl, White Slip II Kommos III, p. 158, no. 1939, Limassol area Associated only 
 [LM IIIA]  pl. 52  
C1982 Milk bowl, White Slip II Kommos III, p. 158, no. 1940, Limassol area Associated only 
 [LM IIIA]  pl. 52  
C2046 Milk bowl, White Slip II Kommos III, p. 157, no. 1935, Limassol area 

 [LM IIIA1]  pls. 52, 53  
C2141 Milk bowl, White Slip II Kommos III, p. 159, no. 1698, Limassol area 

 [LM IIIB]  pls. 52, 54  
C2753 Spindle bottle, Red Lustrous Kommos III, p. 156, no. 278, Unprovenienced 

Wheelmade fig. 70, pl. 51; Rutter 2006a, 
pp. 460-461, no. 40/35, 

 pl. 3:45  
C3156 Milk bowl, White Slip II Kommos III, pp. 157-158, Limassol area 

 [LM IIIA2]  no. 873, pl. 52  
C3171 Pithos, Plain White Kommos III, p. 158, no. 846, Limassol area 

 [LM IIIA2]  fig. 70, pl. 52  
C3218 Milk bowl, White Slip II Kommos III, p. 157, no. 1931, Limassol area Associated only 

[LM IIIA2 Early] pl. 51; Rutter 2006a, p. 495, 
 no. 48/3, pl. 3:53  
C3249 Milk bowl, White Slip II Kommos III, p. 158, no. 1941, Limassol area Associated only 
 [LM IIIA]  pl. 52  
C3681 Milk bowl, White Slip II Kommos III, p. 159, no. 1944, Limassol area 

 [LM IIIA2-B]  pl. 51  
C3729 Milk bowl, White Slip II Kommos III, p. 157, no. 808, Limassol area 

 [LM IIIA]  pl. 51  
C3947 Milk bowl, White Slip II Kommos III, p. 158, no. 935, Limassol area 

 [LM IIIA2-B]  pl. 51  
C4127 Milk bowl, White Slip IIA Kommos III, p. 159, no. 1340, Limassol area Associated only; one of just two examples of 

[LM IIIB] pl. 52; Rutter 2006a, p. 547, White Slip IIA at Kommos [also C344] 
 no. 60/32, pl. 3:73  
C4143 Pithos, Plain White Kommos III, p. 168, no. 1099, Kition area Associated only 
 [LM IIIB]  pl. 50  
C4249 Milk bowl, White Slip II Kommos III, p. 157, no. 1932, Limassol area Associated only 
 [LM IIIA1]  pl. 51  
C4432 Milk bowl, White Slip II Kommos III, p. 157, no. 1933, Limassol area 

 [LM IIIA1]  pl. 52  
C4577 Bowl, Monochrome Kommos III, pp. 156-157, Chania/western 

[LM IIIA2 Early] no. 1930, pl. 51; Rutter 2006a, Crete 

 p.578,no.MI/Cy/9,pl.3:89  
C4734 Juglet, Cretan Fine Gray Kommos III, p. 157, no. 803, Central Crete Recognized at the time of sampling as a Gray 

Wheelmade fig. 76, pl. 53; Rutter 2006b, ware rather than Base Ring juglet, hence 

p. 678 probably Minoan rather than Cypriot 
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Kommos Suggested 
Inv. No. Shape, Ware [Date]* Publications Provenience Comments 

C4773 Milk bowl, White Slip II Kommos III, p. 157, no. 1934, Limassol area Associated only 
 [LM IIIA1]  pl. 53  
C5122 Milk bowl, White Slip II Kommos III, p. 157, no. 847, Limassol area 

 [LM IIIA2]  pl. 52  
C5596 Milk bowl, White Slip II Kommos III, p. 158, no. 1942, Limassol area 

 [LM IIIA]  pl. 52  
C5645 Milk bowl, White Slip II Kommos III, p. 158, no. 1943, Limassol area 

[LM IIIA2] pl. 51; Rutter, forthcoming, 
 no. X10:2/l  

C5731 Jug, western Anatolian Kommos III, p. 164, no. 814, Unprovenienced Recognized some time after the sampling 
Reddish-Brown Burnished pls. 53, 56; Rutter 2006b, of 1996 as a misfired example of a relatively 
[LM IIIA1] p. 659 common class of jugs imported from western 

 Anatolia (Rutter 2006b)  
C5770 Pithos, Plain White Kommos III, p. 157, no. 807 Kition area Associated only 
 [LM IIIA]  
C6743 Milk bowl, White Slip II Kommos III, p. 159, no. 1945; Limassol area 

[LM IIIB] Rutter 2006a, p. 547, 
 no. 60/31, pl. 3:73  

C7237 Jug, Monochrome Painted For the context, Van de Unprovenienced Identified as a possible off-island import from 
[MM IIB] Moortel 2006, pp. 282- a Protopalatial context predating Building AA 

284, group Ba.  (Watrous 1985, p. 7)  
C7238 Jug, Coarse Monochrome For the context, Van de Chania/west Identified as a possible off-island import from 

Painted Moortel 2006, pp. 282- Crete a Protopalatial context predating Building AA 

 [MM IIB]  284, group Ba.  (Watrous 1985, p. 7)  
C7239 Closed shape, Coarse For the context, Van de Chania/west Associated only; identified as a possible off-island 

Monochrome Painted Moortel 2006, pp. 282- Crete import from a Protopalatial context predating 
 [MM IIB]  284, group Ba.  Building AA  
C7407 Carinated cup, Base Ring II Rutter 2006a, p. 578, Episkopi area Associated only 
 [LM IIIA2 Early]  no. MI/Cy/2, pl. 3:89  
C7639 Canaanite jar, medium Rutter 2006a, p. 504, Unprovenienced Recognized following sampling in 1996 as an 

coarse unpainted no. 52g/2, pl. 3:57 example of a standard Canaanite jar fabric quite 
[LM IIIA2 Early] common at Kommos 

C8154 Juglet, Base Ring II Rutter 2006a, p. 528, Episkopi area Together with C10463, part of possible pair of 
[LM IIIA2] no. 56e/10, pl. 3:61 jug plus drinking cup, both found in Building P 

C9013 Pithos, Plain White Rutter 2006b, p. 657; Enkomi 

 [LM IIIA2]  forthcoming, no. X4:2/17  
C9382 Carinated cup, Base Ring II Rutter 2006b, p. 657; Episkopi area Associated only; together with C12031 (not 

[LMIIIA2] forthcoming, no. X6:6/4 sampled), part of possible pair of jug plus drink- 
ing cup both found in House X 

C9567 Milk bowl, White Slip II Rutter, forthcoming, Limassol area 

 [LM IIIA]  no.X16:Misc./l  
C9612 Milk bowl, White Slip II Rutter, forthcoming, Limassol area 

 [LM IIIA]  no.X15:Misc./l  
C9990 Milk bowl, White Slip II Rutter 2006a, p. 578, Limassol area Unique example of White Slip II Late at Kom- 

Late no. MI/Cy/6, pl. 3:89 mos 

 [Historic]  
C10034 Milk bowl, White Slip II Rutter 2006a, p. 578, Limassol area 

 [LM IIIA2]  no.MI/Cy/7,pl.3:89  
C10111 Milk bowl, White Slip II Rutter 2006a, p. 578, Limassol area 

 [LM IIIA]  no.MI/Cy/8,pl.3:89  
C10209 Tankard, White Painted Rutter 2006b, p. 655; Enkomi Association is with a very diffuse group and is 

Wheelmade I forthcoming, no. X3:7/9 not at all close, so the connection with Enkomi is 
[LM IIIB] unlikely to be significant 

C10366 Tankard, White Painted Rutter 2006b, p. 655; Enkomi Association is with a very diffuse group and is 
Wheelmade I forthcoming, no. X3:4/6 not at all close, so the connection with Enkomi is 
[LM IB Late] unlikely to be significant 

C10463 Carinated cup, Base Ring II Rutter 2006a, p. 524, Episkopi area Together with C8 154, part of possible pair of jug 
[LM IIIA2] no. 56b/5, pl. 3:59 plus drinking cup, both found in Building P 

* The date is assigned according to the Minoan context of discovery. 

TABLE 2- Continued 
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spheres, but at the time of sampling, the pieces selected were considered 

broadly representative, both typologically and chronologically, of the ves- 
sels imported to Kommos from their respective regions of production. The 

principal purpose of the provenience analyses was to determine whether 

any noteworthy spatial or temporal patterns in the importation of either 
tablewares or transport vessels from these two distinct cultural spheres 
could be detected. 

During the eight years that elapsed between the sampling in 1996 and 
the completion of analyses in 2004, the numbers of imports identified on 

stylistic grounds, especially from Cyprus, increased substantially, thanks to 
the visits paid to the Pitsidia apothiki by scholars having greater familiarity 
with the wares in question.12 One unfortunate consequence of this rise in the 
number of recognized imports has been that two categories of what are now 
considered Cypriot imports were inadequately sampled, if sampled at all, in 
1996. The first is a series of Red Slip or Proto Base Ring jugs from LM IA 
Final to LM IB Early contexts,13 and the second includes Plain White shapes 
other than pithoi from LM IB through LM IIIB contexts.14 

A comparatively recent and more favorable development has been the 

proliferation of programs of provenience analysis directed specifically at My- 
cenaean ceramic imports from an increasingly wide range of sites in the east- 
ern Aegean, Cyprus, Syria, Israel, and Egypt.15 It is now possible, therefore, 
to compare the types of ceramics that were sent to southern Crete from 
various regions of the Mycenaean cultural sphere with those that were sent 
to other regions of the eastern Mediterranean in a way that would not have 
been possible when the samples were initially selected and analyzed. 

A further aim of this NAA project may be characterized as a check 
on the reliability of the identification of imports and their assignment to 

specific regions of production outside of Crete. The suspected Mycenaean 
imports that were sampled are listed in Table 1 and the suspected Cypriot 
imports in Table 2, along with their assignments after the NAA analysis. 
A small number of the pieces sampled in 1996 were already considered on 

stylistic or technological grounds to be uncertainly identified as imports 
from the production zones to which they had been attributed, notably juglet 
C4734 and Protopalatial fragments C7237, C7238, and C7239 (Table 2; 
see Fig. 12, below). A few additional pieces were subsequently recognized 
for similar reasons to have been erroneously identified as either Mycenaean 
(Table 1: C7643; Figs. 3, 6) or Cypriot (Table 2: C5731, C7639 [Fig. 5]) 
products. The results of the present analysis are rather sobering, in that 
the accuracy of the Mycenaean identifications in 1996 is shown to have 
been in the 70%-85% range and that of the Cypriot identifications in the 
83%-88% range. The overall accuracy of roughly 80% (55 of 69) is discussed 
at greater length in the concluding section of this paper. 

12. Rutter 2006b, p. 712, n. 215. Of 
particular assistance with respect to the 
Cypriot material were Celia Bergoffen, 
Linda Hulin, Vassos Karageorghis, and 
Sturt Manning. 

13. Rutter 2006b, p. 654, table 3:104, 
p. 656. 

14. Rutter 2006b, p. 655, table 3:105, 
p. 656. 

15. Mommsen, Hertel, and Mount- 
joy 2001; Mountj oy and Mommsen 
2006 (Troy); Niemeier 2002a, 2002b, 
2002c (Miletos and Ephesos); Karan- 
tzali and Ponting 2000; Marketou et al. 
2006 (Rhodes); Mommsen and Sjöberg 
2007 (Cyprus); Badre et al. 2005 (Tell 
Kazel); Gunneweg et al. 1992; Yellin and 
Maeir 1992 (Tell Dan); Mommsen et al. 

1992 (Tell el- Amarna); Mountjoy and 
Mommsen 2001 (Qantir-Piramesse). 
A more comprehensive examination 
of imported Mycenaean pottery from 
numerous sites in Israel is currently 
under way as a collaborative effort 
by Sharon Zuckerman, David Ben- 
Shlomo, Penelope Mountjoy, and Hans 
Mommsen; see Zuckerman et al. 2009. 
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CHEMICAL ANALYSIS 

Appendix Table A lists the results of neutron activation analysis of 69 
pottery samples found at Kommos, including multiple analyses of five 
sherds. All but one of the 69 samples were clipped from sherds at the site. 
The exception was C3947, which was drilled with a diamond- tipped drill 
on site. The other 68 sherds had their surface removed using a diamond- 
tipped drill head, and then the core of the sample was crushed using an 
agate pestle and mortar. The powder was dried for 24 hours at 150°C. An 
accurately weighed amount (approximately 200 mg) of the powder was 
put into a plastic tube that was then heat-sealed. The samples were irra- 
diated twice in the Imperial College reactor at Ascot at a neutron flux of 
~1 x IO12 n cm'2 s"1. Podmore red standard clay was used to determine the 
precise concentrations. 

The duration of the first irradiation was 90 seconds per sample, and 
20 minutes later the samples were counted on gamma ray spectrometers 
for 5 minutes. The element concentrations determined from the short 
irradiation were aluminum (Al), potassium (K), calcium (Ca), titanium 
(Ti), vanadium (V), manganese (Mn), and dysprosium (Dy). The second 
irradiation lasted approximately seven hours, and five to seven days later 
the samples were counted for 30 minutes. Two to three weeks after irradia- 
tion, they were counted for two hours. Comparing the gamma peak areas 
of the Podmore standards with the ceramic sample peak areas, concentra- 
tions were obtained for the following elements: sodium (Na), scandium 
(Sc), chromium (Cr), iron (Fe), cobalt (Co), rubidium (Rb), cesium (Cs), 
lanthanum (La), cerium (Ce), samarium (Sm), europium (Eu), ytterbium 
(Yb), lutetium (Lu), tantalum (Ta), hafnium (Hf ), and thorium (Th). Since 
the Ascot reactor's flux is only a third ofthat of the Universities Research 
Reactor at Risley, Warrington, which had been used for the analysis of the 
comparative material presented in Appendix Table B, it was not possible 
to measure uranium because the peak area was too small. 

Altogether 23 elements were measured. After comparing data ana- 
lyzed on both the Risley and Ascot reactors, however, it was found that 
concentration data for Yb, Lu, and Ta obtained at Ascot were unreliable. 
These elemental concentrations have been omitted, therefore, from the 
presentation of the analytical results in Appendix Table A and should be 
used with great caution in statistical analyses.16 

STATISTICAL EVALUATION 

Since all of the sherds analyzed are presumed to be imports to Kommos, 
no statistical analyses were carried out to look for chemical groups within 
the dataset. Rather, the Mahalanobis procedures in the MANHATTAN 
(MAHALA) program were used to compare the chemical profiles of the 69 
sherds with the 123 chemical reference groups in the Manchester-Berkeley 

16. The raw data are included in an 
archive of all NAA data generated by 
the University of Manchester on the 
website of the Archaeometry Labora- 
tory, Missouri University Research 

Reactor. The archive is freely available 
for download from http ¡//archaeometry. 
missouri.edu/datasets/uman/index. 
html. 
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TABLE 3. CHEMICAL REFERENCE GROUPS 

Region Sites/Areas Represented Groups 

Attica Perati 1 
Boiotia Eutresis, Gla, Kallithea, Tanagra, Thebes 3 

Argolid-Corinthia Asine, Berbati, Korakou, Mycenae, Tiryns, 
Tsoungiza, Zygouries 36 

Péloponnèse Achaia, Ayios Stephanos, Chora Ano Englianos, 
(other) Menelaion, Nichoria, Olympia-Kolosakos, 

Palaiokastro, Peristeria, Platanos-Renia 21 
Crete Chania, Knossos, Kommos, Palaikastro, Phaistos, 

Pseira 31 

Cyprus Akhera, Arpera, Enkomi, Episkopi Phaneromeni, 
Hala Sultan Tekke, Kalavasos Ayios Dimitrios, 
Kition, Maa Palaiokastro, Maroni Tsarroukas, 
Pyla Verghi 20 

Levant Lachish, Tell Abu Hawam 11 

database, listed in Table 3.17 Data for all elements common to both sample 
and group were used in each statistical evaluation.18 

For the MANHATTAN program, groups are predefined (by cluster 
analysis in this case) in terms of the mean and standard deviation of each 
element. For each sample compared against a particular reference group, 
the Manhattan distance to the center of that group is defined in units of 
standard deviation (a) of each of the elements concerned. 

The procedure that was used for establishing the chemical groups in 
the present study was as follows. First, a chemical grouping was identified 
by cluster analysis. Its group membership was then refined by considering 
the standard deviations of the group's elements as each sample in turn 
was removed from the group. If the removal of a particular sample from 
a group led to an overall increase in the standard deviations ofthat group 
(i.e., the group became more diffuse when the sample was removed), then 
the sample was in fact considered a member ofthat group and was returned 
to it. If, in contrast, the removal of the sample resulted in an overall de- 
crease in standard deviations (i.e., the group became tighter upon removal 
of the sample), then the sample was indeed excluded from the group in 

question. 
Since experience has shown that the sample members of a chemical 

reference group have a total distance to the group center less than the 
number of elements used in the comparison (i.e., an average of up to 1 g 

per element), then it follows that when comparing samples of unknown 

provenience against a group, a sample is deemed to "fit" with the group if 

17. Attica: Tomlinson 1995b; 
Boiotia: Tomlinson 1998, 2000; 
Argolid-Corinthia: Tomlinson 1995a, 
1996; French and Tomlinson 1999; 
Hoffmann et al., forthcoming; Tom- 
linson, forthcoming; Péloponnèse 
(other): Hoffmann, Robinson, and 
French 1992; Tomlinson 1997; French 

et al 2008; Jones and Tomlinson 2009; 
Crete: Tomlinson 1991; Tomlinson and 
Robinson, in prep.; Cyprus: Bryan et al. 
1997; Levant: Hoffmann and Robinson 
1993; Tomlinson 2004. 

18. The number of elements in 
common varies from 21 to 23, depend- 
ing on the dataset. 
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its average distance (d) from the group center in question is less than 1 o. 
A sample is deemed to "associate" with a group if its d is greater than 1 a 
but less than 1.5 a.19 

While the average d values are a very useful indicator, one must also 
consider the individual values for each element. A sample that seems to 
associate (rather than fit) with a group may do so because, for example, 
two of the elemental values lie a long way from the group mean, whereas 
all other values are very close to their respective mean. In this case, it may 
be that these two values are spurious for some reason, and that the sample 
should actually be considered a group member. 

Thus, it is important to look not only at the average d values, but also 
at the individual d values. Mathematically, in a normal distribution, 68% of 
the data points lie within one standard deviation of the mean value, and only 
5% lie beyond two standard deviations. Therefore, for a group comprising 
24 samples, for which 24 elements have been measured, the concentrations 
for each element in 16 of the 24 samples (68%) would fall within 1 g of the 

group mean value, while the concentrations of one or two (5%) samples 
would fall outside 2 a for that element. From another perspective, we would 
also expect each of the 24 samples to have concentrations falling within 1 a 
of the group mean for 16 of its elements, and for only one or two of its 
elemental values to be more than 2 o from the mean. 

The results of a comparison of a sample with a group are displayed 
by the MANHATTAN program not only as the individual d values for 
each element, but also as the average d value alongside an indication of the 
distribution of the individual elemental values. The latter is given in the 
form x/yy indicating that x elemental values are within 1 a of the group 
mean and y lie beyond 2 a of the mean. Thus, an average group member 

might have an x/y value of 16/2, while a group member close to the center 
of the group might have a value of 24/0, and another close to the edge of 
the group might have a value such as 13/2. 

Some of the reference groups are notably more diffuse than the major- 
ity, that is, their standard deviations are generally somewhat larger than 
normal. Since any individual sample will associate much more readily with 
a diffuse group (because the standard deviations are larger, the group ex- 
tends over a larger volume of hyperspace), associations with such groups are 

likely to be less meaningful than with "normal" (less diffuse) groups. Thus, 
the size of the standard deviation as a percentage of the mean (sometimes 
referred to as the coefficient of variation) must also be considered when 

evaluating the fits and associations indicated by the d values. Appendix 
Table B lists the chemical profiles of the 19 groups with which at least 
one Kommos sample fits. For the normal groups listed in the first section 
of the table, the average percentage standard deviation falls between 7.8% 
and 13.9%. For the diffuse groups listed in the second section, the values 
range from 18.1% to 29.9%. 

19. This term is used to indicate a 
sample occupying an area of hyperspace 
close to the group in question, i.e., a 
sample whose chemistry is quite similar 
to the group's chemistry. Of course, a 

particular sample may thus associate 
with several different chemical groups 
which, while separable, have similar 
chemistry. 
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RESULTS OF THE ANALYSIS 

Tables 4 and 5 list for each Kommos sample the chemical groups for which 
its average distance (d) from the group center in question is less than 1.5 o. 
The chemical groups are broken down into the categories of normal and 
diffuse on the basis of how tightly the samples forming the group in ques- 
tion are clustered within that group (see Appendix Table B).The degree to 
which each sample is related to a particular group is described according to 
two different thresholds of correspondence, fitting (with a d value of less 
than 1.0 a) and associating (with a d value of between 1.0 and 1.5 o). 

TABLE 4. RELATIONSHIPS BETWEEN SUSPECTED MYCENAEAN SAMPLES AND 
CHEMICAL REFERENCE GROUPS: MANHATTAN DISTANCES 

Normal Groups Diffuse Groups 

Sample Fits (d<1.0 a) Associates (d<1.5 a) Fits (d<1.0 a) Associates (d<1.5 c) 
C1473 Chania4(072) Kommos 1 (1.29) MycSJ B (0.65) 

Pseira 1 (1.39) Cyprus 15 (0.86) 
Tsoungiza 5 (1.43) 

 Lachish (1.48)  
C1771 Cyprus 2 (0.58) Lachish (1.01) Cyprus 15 (1.29) 

Hawam G (0.83) MycWH 2 (1.04) 
Asine 1 (0.94) Thebes B (1.07) 
MycLF 1 (0.95) Mycenae 2 (1.16) 

Zygouries 2 (1.20) 
Menelaion4(1.32) 

 ChaniaM4(1.49)  
C2058a Péloponnèse 3 (1.25) 

MycLF 1 (1.28) 
MycWH 1 (1.36) 
Mycenae 1 (1.40) 
Cyprus 2 (1.43) 
Menelaion 7 (1.45) 

C2058b  
C2140 Cyprus 2 (0.67) MycWH 2 (1.10) Cyprus 15 (1.46) 

MycLF 1 (0.98) Menelaion 4 (1.17) 
Hawam G (1.18) 
Asine l (1.22) 
Péloponnèse 2 (1.25) 
Lachish (1.26) 

 Tiryns 1 (1.45)  
C2424 Lachish (1.20) Cyprus 15 (1.01) 

Gla (1.23) MycSJ B (1.09) 
 Pseira 1 (1.23)  
C2949 Lachish (0.54) Chania M4 (1.16) MycSJ B (0.86) Cyprus 15 (1.21) 

Cyprus 2 (0.79) Zygouries 3 (1.19) 
Hawam I (0.96) Péloponnèse 5 (1.21) 
MycLF 3 (1.00) Berbati 2 (1.26) 

Asine 1 (1.34) 
Menelaion 4 (1.38) 

 Kommos 1 (1.48)  
C3346 MycLF 1 (1.13) 

Péloponnèse 2 (1.24) 
C3896 Chania 4 (0.75) Knossos M3 (1.20) MycSJ B (0.83) Cyprus 18 (1.25) 

Lachish (1.24) 
Kommos 2 (1.27)  
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TABLE 4- Continued 
Normal Groups Diffuse Groups 

Sample Fits (d<1.0 g) Associates (d<1.5 o) Fits (d<1.0 g) Associates (d<1.5 a) 

C3897 Lachish (0.72) MycLF 2 (1.13) MycSJ B (1.16) 
Cyprus 2 (0.78) Péloponnèse 4 (1.32) Cyprus 15 (1.33) 

Menelaion4(1.39) 
Pseira 1 (1.39) 

 ChaniaM4(1.40)  
C4271 Cyprus 2 (0.73) MycLF 1 (1.02) 

Lachish (1.02) 
MycWH 2 (1.17) 
Menelaion 4 (1.21) 
Péloponnèse 2 (1.32) 
Hawam G (1.41) 
Zygouries 2 (1.46) 

C4693 MycLF 1 (0.87) Cyprus 2 (1.07) 
Péloponnèse 2 (1.14) 
Hawam (1.26) 
Menelaion 4 (1.27) 
Berbati 1 (1.28) 
Lachish (1.28) 
Zygouries 1 (1.41) 

 MycWH 4 (1.44)  
C5425 Lachish (1.05) MycSJ B (1.09) 

Chania M4 (1.13) Cyprus 15 (1.19) 
Cyprus 2 (1.19) 
Kommos 1 (1.43) 

 Pseira 1 (1.45)  
C5819 Cyprus 2 (1.16) 

MycLF 1 (1.18) 
 MycWH 1 (1.46)  
C6709 Lachish (0.97) Cyprus 2 (1.00) MycSJ B (1.29) 

Gla (1.14) Cyprus 15 (1.38) 
Menelaion 4 (1.41)  

C6912 MycLF 1 (1.02) 
Péloponnèse 2 (1.16) 
Cyprus 2 (1.24) 

 Menelaion 7 (1.30)  
C6919  MycSJ A2 (1.33) 
C7116 MycLF 1 (1.18) 

Cyprus 2 (1.39) 
Péloponnèse 2 (1.46) 

 Menelaion 4 (1.48)  
C7636 Cyprus 2 (1.15) 

MycLF 1 (1.25) 
Péloponnèse 2 (1.29) 
Menelaion 4 (1.34) 

 Lachish (1.38)  
C7643  Pseira 2 (1.40)  MycSJ B (1.43)  
C7876 Cyprus 2 (0.85) Péloponnèse 3 (1.10) MycSJ B (1.32) 

Menelaion 4 (1.21) 
Lachish (1.24) 
MycLF 1 (1.33) 
Gla (1.36) 

 Pseira 1 (1.49)  ~  
C9126  

~ 

Abbreviations: MycLF = Mycenae fabric samples; MycSJ = Mycenae stirrup jars; MycWH = Mycenae West House. 
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Figure 6. Suspected Mycenaean 
imports C6912, C3346, C6919, 
C7116, C7643, C4693, C2949, 
C9126, C7636. For scale, see Figure 3. 
Photo T. Dabney 

Mycenaean Samples 

Of the 21 pieces analyzed that were thought to be Mycenaean, 15 are re- 
lated to Argolid groups and three to Crete, while the other three pieces 
are unprovenienced (Tables 1,4). 

Argolid. Related to groups displaying chemistry typical of the Argolid, 
whether from findspots in the Argolid or elsewhere, are LH I Vapheio cups 
C3346 and C6912 and LH IIA piriform jar C7116 (Figs. 3, 6); LH IIB 
goblet C5819 (Fig. 3); LH IIIAl goblet C2058; LH IIIA2 angular ala- 
bastron C7636, kylix C4693, and stirrup jar C2949 (Figs. 3, 6); LH IIIA2/B 
bowl C4271 and* piriform jar C5425; and LH IIIB deep bowl C6709 
(Fig. 3), stemmed bowls C2140 and C7876 (Fig. 3), and stirrup jars C1771 
(Fig. 3) and C3897.20 

20. Eight samples actually fit with 
groups of Argolid provenience (C4693, 
C2949, C4271, C6709, C2140, C7876, 
C1771, C3897; with closest d from 
0.54 to 0.97). The other seven samples 
merely associate with Argolid groups 
(C3346, C6912, C7116, C2058, 

C7636, C5819, C5425; with closest d 
from 1.02 to 1.28). Piriform jar C5425 
also shows associations with some 
central Cretan groups, but its associa- 
tions with Argolid groups are closer. 
Goblet C2058 has its closest associa- 
tion with a group of sherds from the 

northwest Péloponnèse. As this group s 
chemistry is quite similar to that of the 
Argolid (see Tomlinson 1997), however, 
and as this sample also shows associa- 
tions with Argolid groups, its prove- 
nience is most likely Argolid. 
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Central Crete. Related to central Crete are the LH IIIB stirrup jars 
C1473 and C3896. The LM II pyxis C7643 (Figs. 3, 6) is identified as 
being of possible Cretan origin.21 

Unprovenienced. The three unprovenienced samples are LH IIA bridge- 
spouted jug C6919 and LH IIIA2/B amphoroid (chariot) krater C9126 
(Figs. 3, 6), and the LH IIIC Early stirrup jar C2424 (Fig. 3).22 

Cypriot Samples 

Of the 48 pieces analyzed that were thought to be Cypriot, 40 are related to 
Cypriot groups, four to Crete, and four are unprovenienced (Tables 2, 5). 

Cyprus. Related to the groups from the Limassol area are all 26 White 
Slip II milk bowls, 11 of which are illustrated here (see Figs. 4, 7, 8). The 

Figure 7. Cypriot White Slip II Late 
milk bowl C9990. For scale, see Figure 4. 
Photo T. Dabney 

Figure 8. Cypriot White Slip II and 
White Slip HA (C4127) milk bowls 
C10034 (2 fragments), C6743, 
C9567, C3218, C9612, C5645, 
C10111, C4127. For scale, see Figure 4. 
Photo T. Dabney 

21. Both stirrup jars fit with a group 
of transport stirrup jars found at Cha- 
nia but of central Cretan provenience. 
The pyxis associates (d= 1.40) only 
with a group of eight fine ware vessels 
from Pseira. 

22. Amphoroid krater C9126 shows 
no associations whatsoever. The bridge- 
spouted jug C6919 displays only a sin- 
gle association (d= 1.33) with a diffuse 
group of transport stirrup jars found at 
Mycenae but of (most likely central) 

Cretan origin (see Tomlinson 1995a). 
Stirrup jar C2424 shows associations 
with groups from the Argolid (d = 1.20), 
Boiotia (d= 1.23), and central Crete 
(d= 1.23), indicating ambiguity at the 
very least. 
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TABLE 5. RELATIONSHIPS BETWEEN SUSPECTED CYPRIOT SAMPLES AND 
CHEMICAL REFERENCE GROUPS: MANHATTAN DISTANCES 

Normal Groups Diffuse Groups 

Sample Fits (d<1.0 a) Associates (d<1.5 a) Fits (d<1.0 o) Associates (d<1.5 c) 
C335 Cyprus lib (0.66) CypHMB (1.36) 
 Hawam B (0.80)  
C340 Cyprus lib (0.74) CypHMB (1.23) 
 Hawam B (0.76)  
C344 Cyprus 3 (1.28) MycSJ A2 (1.23) 
 ChaniaM3(1.39)  
C665a Hawam B (0.84) CypHMB (1.17) 
 Cyprus lib (0.85)  
C665b Hawam B (1.05) 

Cyprus lib (1.10) 
 CypHMB (1.29)  
C993 Cyprus lib (0.84) Hawam B (1.03) 
 _.  CypHMB (1.44)  
C1052  Cyprus 3 (0.76)  MycSJ A2 (1.46)  
C1262 Cyprus lib (0.86) CypHMB (1.19) 
 ;  Hawam B (0.89)  
C1981 CypHMB (1.02) 

Hawam B (1.14) 
 Cyprus lib (1.21) 
C1982 Hawam B (1.23) 

CypHMB (1.36) 
 Cyprus lib (1.37) 
C2046 Cyprus lib (0.72) CypHMB (1.50) 
 Hawam B (0.77)  
C2141 Cyprus 9 (0.86) Hawam B (1.14) 
 CypHMB (0.98)  
C2753  MycSJ A2 (1.50) 
C3156 Cyprus lib (0.75) CypHMB (1.26) 
 Hawam B (0.89)  
C3171a  Cyprus 10 (0.72)  
C3171b  Cyprus 10 (1.01)  
C3171C  Cyprus 10 (0.56)  
C3171d  Cyprus 10 (0.83)  Cyprus 7 (1.49)  
C3171e  Cyprus 10 (0.61)  
C3218 Cyprus 10 (1.09) 

Cyprus 7 (1.47) 
 Hawam B (1.12)  
C3249 Cyprus 9 (1.07) 

CypHMB (1.13) 
 Hawam B (1.23)  
C3681 Hawam B (0.80) CypHMB (1.19) 
 Cyprus lib (0.86)  
C3729 Cyprus Ha (0.70) CypHMB (1.25) 
 Hawam B (1.39)  
C3947 Cyprus lib (0.84) CypHMB (1.25) 
 Hawam B (0.87)  
C4127 Hawam B (1.39) 
 Cyprus lie (1.48)  
C4143  Cyprus 5 (0.98)  Cyprus 14 (1.37)  
C4249 CypHMB (1.24) 

Cyprus lib (1.25) 
 Hawam B (1.32)  
C4432 Hawam B (0.67) CypHMB (1.21) 
 |  |  I Cyprus lib (0.87) |  
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TABLE S- Continued 

Normal Groups Diffuse Groups 

Sample Fits (1.32) Associates (d<1.5 g) Fits (d<1.0 o) Associates (d<1.5 a) 
C4577 Chania Ml (1.10) MycSJ A2 (0.80) 
 Chania Bl (1.39)  ¡  
C4734 Chania 4 (0.75) Phaistos (1.09) MycSJ B (0.70) Cyprus 15 (1.06) 

Kommos 1 (1.15) 
Lachish (1.19) 
KnossosM2(1.33) 
Pseira 1 (1.35) 
HawamJ(1.36) 
Péloponnèse 5 (1.43) 

 Cyprus 2 (1.49)  
C4773 Cyprus lib (1.05) 
 Hawam B (1.12)  
C5122 Cyprus lib (0.97) CypHMB (1.26) 
 Hawam B (0.97)  
C5596 Hawam B (0.61) 

Cyprus lib (0.88) 
 CypHMB (0.99)  
C5645  Hawam B (0.91)  Cyprus lib (1.14)  
C5731 MycSJ A2 (1.21) 
C5770a Kommos 3 (1.40) Cyprus 5 (0.90) Cyprus 13 (1.31) 
 MycSJ B (1.32)  
C5770b Kommos 3 (1.20) Cyprus 5 (1.13) 

Tsoungiza 5 (1.39) Cyprus 15 (1.16) 
 MycSJ B (1.18)  
C5770c Cyprus 5 (1.04) 
 MycSJ B (1.47)  
C6743  Hawam B (0.75)  Cyprus lib (1.17)  
C7237  
C7238 Chania Bl (1.23) MycSJ A2 (0.87) 
 Chania Ml (1.23)  
C7239 Chania M2 (1.18) MycSJ B (1.06) 
 Cyprus 15 (1.26)  
C7407 Chania M2 (1.12) MycSJ A2 (0.85) 

Menelaion 1 (1.13) 
Cyprus 3 (1.18) 
Péloponnèse 10 (1.32) 

 Pseira 5 (1.41)  
C7639  
C8154  Cyprus 3 (0.68)  Menelaion 1 (1.44)  MycSJ A2 (0.98)  
C9013a Chania M4 (1.13) MycSJ B (0.92) Cyprus 4 (1.43) 
 Kommos 2 (1.31)  Cyprus 15 (0.99)  
C9013b Chania M4 (1.02) Cyprus 15 (0.75) Cyprus 4 (1.26) 

Kommos 2 (1.18) MycSJ B (0.82) 
Pseira 1 (1.30) 
Thebes A (1.45) 

 KnossosMl(1.49)  
C9013c Chania M4 (1.18) Cyprus 15 (0.82) Cyprus 4 (1.39) 
 Kommos 2 (1.38)  MycSJ B (0.94)  
C9013d Kommos 2 (1.00) MycSJ B (0.74) 

Chania M4 (1.05) Cyprus 15 (0.75) 
Pseira 1 (1.12) 
KnossosMl(1.17) 

 Phaistos (1.42)  
C9382  Cyprus 3 (1.17)  MycSJ A2 (1.18)  

Continued on next page 
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TABLE 5- Continued 

Normal Groups Diffuse Groups 

Sample Fits (d<1.0 a) Associates (d<1.5 o) Fits (d<1.0 c) Associates (d<1.5 c) 

C9567  Hawam B (0.84)  Cyprus lib (1.20)  
C9612 Cyprus Ila (0.88) CypHMB (1.35) 

 Hawam B (0.94)  
C9990 Cyprus lib (0.67) 

Hawam B (0.85) 
 CypHMB (0.97)  
C10034 Hawam B (0.85) Cyprus lib (1.02) 
 CypHMB (1.26)  
C10111 Cyprus lib (0.90) CypHMB (1.15) 
 Hawam B (0.98)  
C10209 Chania M4 (1.47) MycSJ B (1.41) 

 Cyprus 15 (1.43)  
C10366 Chania M4 (1.48) MycSJ B (1.27) 
 Cyprus 15 (1.44)   
C10463  Cyprus 3 (0.68)  Menelaion 1 (1.44) | MycSJ A2 (1.13) 

Abbreviations: CypHMB = Cypriot Handmade Burnished; MycSJ = Mycenae stirrup jars. 

particular samples are C335 (Fig. 4), C340, C665 (Fig. 4), C993, C1262, 
C1981, C1982, C2046, C2141, C3156, C3218 (Figs. 4, 8), C3249, C3681, 
C3729, C3947, C4249, C4432, C4773, C5122, C5596, C5645, C6743, 
C9567, C9612, C10034, and C10111 (for the last six, see Figs. 4, 8), 
White Slip II Late milk bowl C9990 (Figs. 4, 7), and the Plain White 
pithos C3171 (Fig. 5).23 

Related to a group from the Episkopi area are Base Ring I shallow 
bowl C1052, Base Ring II Bucchero juglet C8154 (Figs. 5, 9), three Base 
Ring II carinated cups (C7407, C9382, and C10463 [Figs. 5, 10]), and 
White Slip IIA milk bowl C344.24 Related to a group from Kition are two 
Plain White pithoi (C4143, C5770).25 

Related to a group from Enkomi is another Plain White pithos, C9013 
(Figs. 5, 1 1).26 Unknown, but apparently of Cypriot provenience, are White 
Slip IIA milk bowl C4127 (Figs. 4, 8) and the two White Painted Wheel- 
made I tankards C10209 and C10366 (Fig. 4).27 

various find sites but thought to origi- 
nate in the Episkopi area (Bryan et al. 
1997). The White Slip IIA milk bowl 
and two of the three carinated cups, 
C7407 and C9382, merely associate 
with the group, while the other three 
samples fit well with it. 

25. The group is diffuse, and the fits 
are not especially close (d = 0.98, 0.90), 
so the samples should be regarded as 
merely associated. 

26. The group is diffuse, but the 
sample fits well with it (d = 0.75). 
Note that the two White Painted 
Wheelmade I tankards (C10209 and 

C10366), which come from the same 
destruction horizon as the Plain White 
pithos, also show associations with this 
group. These samples, however, have 
d = 1.43 and 1.44 which, with a diffuse 
group, is not deemed significant. Their 
provenience thus remains unknown, 
though apparently Cypriot. 

27. C4127 associates with one of 
the aforementioned White Slip groups. 
C10209 and C10366 associate with a 
group from Enkomi. As both groups 
are diffuse, however, the associations 
are not close (d = 1.48; d = 1.43, 1.44) 
and are not deemed significant. 

23. Four of the samples, White 
Slip II milk bowls C2141, C3218, 
and C3249 and the Plain White pithos 
C3171, are related to mixed ware 
groups from find sites in the Limassol 
region. The remaining 24 samples are 
related to groups of White Slip pottery 
from various Cypriot find sites but 
display chemical profiles most closely 
mirrored in the aforementioned Limas- 
sol groups (see Bryan et al. 1997). All 
of these groups are diffuse, but many of 
the samples fit closely with them. 

24. All six samples are related to a 
group of Base Ring pottery found at 
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Figure 9 (above, left). Cypriot verti- 

cally ribbed Base Ring II juglet 
C8154. For scale, see Figure 5. Photo 
T. Dabney 

Figure 10 (above, right). Cypriot 
Base Ring II carinated cups C 10463, 
C7407, C9382. For scale, see Figure 5. 
Photo T. Dabney 

Figure 11. Cypriot Plain White 
krater C9013. For scale, see Figure 5. 
Photo T. Dabney 

Crete. Related to western Crete are Monochrome bowl C4577 and two 
peculiar Protopalatial specimens, C7238 and C7239 (Fig. 12). Related to 
central Crete is the Fine Gray Wheelmade juglet C4734.28 

28. The first three examples are 
associated with groups from Chania 
(nearest d from 1.10 to 1.23). The last, 
C4734, fits (d = 0.75) with a group of 
transport stirrup jars found at Chania 

but of central Cretan provenience 
(Tomlinson 1991;Tomlinson and Rob- 
inson, in prep.). It also shows associa- 
tions (d from 1.09 to 1.33) with other 
central Cretan groups. 
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Figure 12. Medium coarse to coarse 

Protopalatial (MM IIB) fragments 
originally identified as Cypriot 
imports: C7238, C7239, C7237. 
Scale 1:3. Photo T. Dabney 

Unprovenienced. The four unprovenienced samples are Red Lustrous 
Wheelmade spindle bottle C2753 (Fig. 5), western Anatolian jug C5731, 
Canaanite jar C7639 (Fig. 5), and another unusual Protopalatial piece, 
C7237 (Fig. 12).29 

DISCUSSION 

The determination on the basis of the NAA results that seven very ques- 
tionably identified imports, one supposedly Mycenaean (C7643 [Figs. 3, 6]) 
and six Cypriot (C4734, C5731, C7237 [Fig. 12], C7238 [Fig. 12], C7239 

[Fig. 12], C7639 [Fig. 5]), were, in fact, unlikely to be Mycenaean or 

Cypriot imports was unremarkable. The failure of a smaller number of 
other pieces to qualify unambiguously as non- Cretan imports - stirrup 
jars C1473 and C3896, shown by NAA to be related to a central Cretan 
rather than any known Mycenaean production center (Tables 1, 4), and 
bowl C4577, likewise related to a western Cretan rather than any known 

Cypriot compositional pattern (Tables 2, 5) - came as a surprise, however. 
Of course, a certain percentage of virtually all Mycenaean ceramic groups 
sampled for NAA testing have proven to have composition patterns that 
do not correspond with any previously identified compositional group. 
It is thus quite possible that the three fragments just cited indeed come 
from Mycenaean and Cypriot production centers that have simply not 

yet been identified by NAA work and thus do not constitute part of the 

Manchester-Berkeley database.30 

29. The first two vessels (C2753 and 
C5731) show associations (d= 1.50 and 
1.21) with a group of transport stirrup 
jars found at Mycenae but of western 
Cretan origin (see Tomlinson 1995a). 
This is a diffuse group, however, and 
the association is certainly not signifi- 
cant for the former vessel and probably 
not significant for the latter. There- 
fore, they remain unprovenienced. The 
last two samples (C7639 and C7237) 

show no associations whatsoever. 
30. In publishing their results from 

Troy, Mountjoy and Mommsen (2006) 
recently listed no fewer than 22 singles, 
or pieces unattributed to specific pro- 
duction locales, from a sample popu- 
lation of 151 Mycenaean sherds, or 
roughly 15% of the sherds tested. They 
consider this figure to be more or less 
normal for analytical programs of 
this kind; it is closely paralleled at Tell 

Kazel (Badre et al. 2005), with the 
equivalent figure being closer to 10% 
at Qantir (Mountjoy and Mommsen 
2001). Among the 20 sherds from 
Kommos considered to be stylistically 
Mycenaean (that is, not counting the 
probably Minoan fragment C7643), 
three pieces (15%) are here considered 
unprovenienced singles (C2424, C6919, 
C9126), while two small and fine 
stirrup jars with similar compositions 
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To put the NAA findings concerning Mycenaean ceramic imports to 
Kommos in a somewhat broader context, one should begin by noting that 
comparatively little attention has been paid to periods earlier than LM/ 
LH IIIAl or to individual Minoan sites other than Chania, Knossos, and 
Kommos.31 Birgitta Hallager s detailed 2005 presentation of the more than 
200 LH III Mycenaean ceramic imports to Chania has shown that far more 
Mycenaean pots have been recognized there than at any other Minoan 
site. She notes a LM IIIB1 temporal spike in these imports to Chania and 
comments on several other mainland Greek features that make their initial 
appearance at this western Cretan coastal center contemporaneously: fixed 
central hearths, figurines of Mycenaean types, and both stirrup jars and 
tablets bearing Linear B texts. In turn, she makes a compelling case for the 
actual presence of Mycenaeans at Chania in the earlier 13th century b.c., 
although where they may have come from within the Mycenaean world - 

Boiotia, the Argolid, Messenia, and now even Laconia all seem distinct 
possibilities - is unclear.32 

The imported Mycenaean pottery from Knossos may conceivably 
have been comparable in quantity, but no systematic study of it has ever 
been undertaken. A substantial amount of what may actually have been 
found there, especially if in sherd form, is likely to have been discarded 
long ago and is thus no longer available for study.33 The contribution of the 
imported Mycenaean pottery identified at Kommos lies not in its quantity, 
which constitutes a mere 10%-15% of what has been recovered at Chania 
and perhaps an equally small proportion of what might be identified at 
Knossos, but rather in the temporal range represented, the percentage of 
the material subjected to chemical analysis, and the seeming changes in 
the patterns of ceramic importation to this south-central Cretan harbor 
town through time. 

Only at Kommos have Mycenaean pots ranging in date from LH I 
through to the very beginning of LH IIIC been found. With the excep- 
tion of the LH IIIC Early stirrup jar C2424 (Fig. 3), the LH IIIA2/B 
amphoroid chariot krater C9126 (Figs. 3, 6), and the LH ILA bridge- 
spouted jug C6919 (Figs. 3, 6), all of the Mycenaean vessels sampled for 
NAA are likely to be Argive products.34 Mycenaean imports of the LH I 

(C1473, C3896; another 10% of the 
total corpus of Mycenaean pieces being 
tested) have been identified as fitting a 
composition pattern otherwise repre- 
sented exclusively by large, medium 
coarse transport stirrup jars. Rather 
than considering these last two pieces 
as necessarily Minoan products on the 
basis of this evidence, one might sug- 
gest that these two fine stirrup jars in 
fact represent a mainland Greek pro- 
duction center not previously isolated 
in the Manchester-Berkeley data bank 
of 61 reference groups derived from 
that region (Table 3). 

31. Hallager 1993, 2005; Rutter 
2006b, pp. 666-672. 

32. Mountjoy 2005; see also the 
discussion following Hallager 2005 and 
Mountjoy 2005 in D'Agata, Moody, 
and Williams 2005, pp. 299-302. 

33. For an overview of LH IIIAl- 
IIIB imports, see Hallager 1993; for 
some LH II A imports, see Mountjoy 
2003, pp. 105-107. 

34. Four pieces that were considered 
Mycenaean when sampled in 1996 have 
been shown by NAA to be unlikely 
non-Minoan imports (C1473, C3896) 
or only possibly Mycenaean inasmuch 
as they are categorized as unproveni- 
enced (C2424, C6919). None of these 
were identified as Mycenaean by Wat- 
rous {Kommos III), whose record for 

correctly identifying mainland imports 
is consequently unblemished by the 
NAA results, even if he also overlooked 
a few pieces that were, in fact, of My- 
cenaean manufacture (e.g., C2058, 
C6709, C6912, C7116, C7876; see 
Table 1). Unfortunately, the single 
attested example of a Palace Style 
pithoid jar of Mycenaean manufacture 
from Kommos had not been identified 
as such by 1996 and so was not sampled 
for analysis (Rutter 2006a, pp. 494-495, 
no. 47/21, pls. 3:53, 3:91:f), and the 
same is true for the single identified 
example of a Mycenaean semiglobular 
cup (Rutter 2006a, p. 467, no. 44b/20, 
pl. 3:48); both are of LH IIA date. 
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and IIA periods identified in LM I contexts at Kommos come exclusively 
from the monumental Building T (Fig. 2). This structure appears to have 
served as the towns civic center, and at least one of its functions may have 
been to accommodate periodic large social gatherings at which drinking 
and perhaps also feasting played a prominent role. The fact that all the 

Mycenaean ceramic imports from Neopalatial contexts in Building T took 
the form of either jugs or one-handled cups, that is, of drinking vessels that 
were in all likelihood used on these occasions (see, e.g., Figs. 3, 6: C6912, 
C3346, C6919), is unlikely to be coincidental. During the subsequent 
Monopalatial era, comprising the LM II and IIIAl periods, Mycenaean 
ceramic imports to Kommos were for the first time found in houses outside 
of the civic center, and their form changed to two-handled goblets (see, 
e.g,Fig.3:C5819). 

Finally, during the LM IIIA2 and LM IIIB periods, Mycenaean 
imports belonged to much the same functional range as that attested at 
Chania, with kylikes (Figs. 3, 6: C4693), stemmed bowls (Fig. 3: C7876, 
C2140), and deep bowls (Fig. 3: C6709) being the most common open 
shapes and small stirrup jars by far the most common closed form (Figs. 3, 
6: C2949, C2424, C1771). At Kommos, however, the quantities of such 

imported vessels were minuscule compared to the numbers recovered at 
Chania. Moreover, open shapes, virtually all of them pattern-decorated 
rather than either monochrome painted or plain (and thus plausibly all 
utilized as tablewares), were less common than the small, attractively 
decorated stirrup jars imported for the perfumed oil they contained. Thus, 
there is no reason to imagine, at least on the basis of the ceramic imports, 
that any Mycenaeans were ever resident at Kommos. 

Analytical programs employing NAA to determine the provenience 
of Mycenaean pottery from other sites in the eastern Aegean and eastern 
Mediterranean, whether such sites were Mycenaean in terms of their mate- 
rial culture (e.g., Pylona and Ialysos on Rhodes, Miletos on the southwest 
Anatolian coast), Aegean but not Mycenaean (e.g., Troy), or altogether 
non- Aegean (e.g., Qantir in Egypt, Tell Dan in Israel, or Tell Kazel in 

Syria), have provided some extremely interesting comparative data. For 

example, these analyses have shown that decorated Mycenaean pottery 
of high quality was produced at some eastern Aegean centers already as 

early as LH II.35 Ordinarily, by far the largest body of Mycenaean ceramic 

imports exhibits the Mycenae-B erbati (MYBE) compositional pattern 
characteristic of the Argolid-Corinthia.36 At several sites, however, locally 

35. It occurred at Troy as early as 
LH IIA (Mountjoy and Mommsen 
2006) and at Miletos at least as early 
as LH IIB (Niemeier 2002a, 2002b, 
2002c). 

36. Karantzali and Ponting 2000 
(Pylona, Rhodes: LH IIIA-C); Mar- 
ketou et al. 2006 (Ialysos, Rhodes: 
LH I-IIIB); Mommsen et al. 1992 
(Tell el- Amarna: LH IIIA2); Mountjoy 
and Mommsen 2001 (Qantir, Egypt: 
LH IIIA2-B); Gunneweg et al. 1992 

(Tell Dan, Israel: LH IIIA2 Late); 
Niemeier 2002a, 2002b, 2002c (Mile- 
tos, Turkey: LH IIB-IIIC); Badre et al. 
2005 (Tell Kazel, Syria: LH IIIA2 
Late-IIIB Final). Because of severe 
difficulties in distinguishing chemi- 
cally between Argive products of the 
MYBE group and Trojan products of 
the A-TROY group, it is as yet not 
possible to identify with certainty the 
geographic source of the largest chem- 
ical grouping of Mycenaean pieces 

tested thus far from Troy (Mommsen, 
Hertel, and Mountjoy 2001; Mount- 
joy and Mommsen 2006). For an 
overview of NAA programs directed 
at corpora of Mycenaean pottery from 
Syro-Palestinian and Egyptian sites, 
see Jung 2006, p. 153, nn. 24, 25; for 
the significance of the MYBE group 
specifically and its connection with 
the potters' quarter at B erbati, see 
pp. 173-174. 
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produced Mycenaean pottery constitutes a substantial percentage of the 
pieces tested (e.g., Troy, Pylona, Ialysos, Miletos,Tell Kazel), and the only 
site where the Mycenaean pottery analyzed has been attributed exclusively 
to the MYBE group is Tell Dan. From 19th Dynasty levels (latest 14th- 
century and all of the 13th-century b.c. strata) at Qantir in Egypt, although 
46% of the 138 pieces sampled came from Argive production centers,37 
roughly 25% have been attributed to Cypriot workshops, 9% to producers 
probably located in Egypt, and 9% to Canaanite workshops.38 

Against this backdrop, the identification of 75%-85% of the Myce- 
naean imports from Kommos as Argive, with just three (Fig. 3: C2424, 
C6919, C9126) to five (including the two small stirrup jars C1473 and 
C3896) pieces potentially representing other production locales, presumably 
located on the Greek mainland, reveals an unusually concentrated source 
of supply for the Mycenaean imports recovered at the site. Furthermore, 
of the few Mycenaean imports falling outside of the MYBE compositional 
group, C9126 (Figs. 3, 6) is highly unusual as it is the only chariot krater 
fragment identified at Kommos and one of just two known from all of 
Crete, while a second - the LH IIIC Early stirrup jar C2424 (Fig. 3) - is 
the latest known Mycenaean import not only from the site of Kommos 
but possibly from all of Crete. In other words, with a very few and rather 
special exceptions, most of the impressively long-lived and typologically 
varied repertoire of Mycenaean imports found at Kommos come from a 
single region of production located in the northeastern Péloponnèse. In 
this respect, the situation at Kommos is similar to, although not quite as 
extreme as, the picture of the much more narrowly dated importation of 
LH IIIA2 Late vessels found in tomb 387 at Tell Dan. 

With regard to the imports from Cyprus, of the 40 pieces effectively 
confirmed by NAA as Cypriot products, no less than three-quarters (30 
samples) are White Slip (WS) II milk bowl fragments, two of these (C344, 
C4127) being attributable to the WS IIA subgroup, and one (C9990) to 
the WS II Late subgroup (Figs. 4, 7, 8). With the exception of the two 
WS IIA fragments (one of which, C344, is related to products from the 
neighborhood of Episkopi), all of these are associated with groups from 
the Limassol area, although whether they may also be connected with the 
large production center identified at Sanidha, west-northwest of Kalava- 
sos in the eastern Troodos foothills, is uncertain.39 What is clear is that 
virtually all of the WS II milk bowls imported to Kommos were produced 
from clays found several kilometers inland from the south-central coast of 

37. Of 138 samples, 53 are assigned 
to the MYBEQ^group (that is, MYBE 
group constituents recovered from con- 
texts at Qantir), eight to the closely 
related MYKRQ^group (made up of 
samples with MYBE-like composi- 
tions except for divergent potassium 
and rubidium concentrations evidently 
caused by unusual taphonomic circum- 
stances), and three to the TIRQ^group 
(attributed to workshops at or in the 
vicinities of Tiryns and Asine, closer to 

the Argive coast than the workshops 
constituting the MYBE group). 

38. Of the 138 samples cited in 
the preceding note, 21 are attributed 
to the HCYP group (now suggested 
by Mommsen and Sjöberg [2007] to 
represent potters working at the site 
of Sinda), six to the ICYP group, and 
another eight to the KQAN group; 
the last two groups are also considered 
to be Cypriot. Nine samples in the 
LQAN group and four in the MQAN 

group are considered likely to represent 
Egyptian production centers, while 
12 samples make up the JPAL group 
identified as representing Canaanite 
production. 

39. For earlier NAA work on Cyp- 
riot Bronze Age wares by the Man- 
chester Archaeometry Laboratory, 
see Bryan et al. 1997; for the Sanidha 
production site, see Todd and Pilides 
2001. 
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Cyprus. However numerous the production centers that were supplying this 

Cypriot ware and its subvarieties to Kommos may have been, they seem 
to have been clustered within a fairly small area of the island, in much the 
same way as the Mycenaean imports to Kommos derived largely from the 

Argolid. All of the WS imports to Kommos were milk bowls, all of them 
are classifiable as WS II of one kind or another (i.e., there are no examples 
of either Proto WS or WS I), and all came from contexts dating between 
LM IIIA1 and LM IIIB.40 

The much smaller number of Cypriot Base Ring vessels sampled for 
analysis (C1052, C7407, C8154, C9382, C10463 [Figs. 5, 9, 10]) maybe as- 
signed to ceramic groups from sites further west along the south coast in the 
Episkopi area.41 Base Ring ware occurs at Kommos in the form of carinated 
cups, jugs and juglets, and a possible tankard, thus representing a wider shape 
repertoire than the WS II imports, but it makes its initial appearance in 
LM IIIA2 Early contexts, more or less contemporaneously with the WS II 
milk bowls.42 To judge from the comparatively scanty contextual data avail- 
able for this class of Cypriot imports, it is possible that the carinated cups 
and jugs were regularly used together at Kommos in paired sets. 

In marked contrast to the two preceding categories of Cypriot imports, 
the four Plain White pithoi sampled from Kommos seem to have been 
produced at several different locations along the south coast, one in the 
Limassol area (Fig. 5: C3171), two further east at Kition (C4143, C5770), 
and one yet further northeast in the neighborhood of Enkomi (Figs. 5, 
11: C9013).43 Appearing at Kommos at the same time as the first WS II 
milk bowls, these pithoi may well have been the large transport vessels in 
which smaller Cypriot tablewares were shipped abroad, as was evidently 
the case on the late- 14th-century b.c. wreck at Uluburun.44 Most of these 
very large vessels found at Kommos were recovered from contexts close 
to the harbor area where they would have been off-loaded rather than 
from houses located on the slopes above the harbor. In this respect, their 
distribution on the site resembles those of other large imported transport 
vessels such as Canaanite jars and is noticeably different from that of the 
smaller, decorated, and more readily portable tablewares. 

The provenience of two White Painted Wheelmade I jugs or tankards 

(Fig. 4: C10366, C10209) recovered from LM IB Late and IIIB contexts 
within House X at Kommos is uncertain, although they were probably 
produced at one and the same place on Cyprus. Unfortunately, no Plain 
White shapes other than pithoi were sampled in 1996, nor were any of the 
much earlier Red Slip and Proto Base Ring jugs from LM I A Final and 
LM IB Early contexts,45 for the simple reason that none of the pieces in 

question had by that time been identified with confidence as Cypriot. 
The single example of a Red Lustrous Wheelmade spindle bottle 

from Kommos (Fig. 5: C2753) cannot be confirmed as Cypriot, although 
the piece was certainly imported to Kommos from a non-Cretan produc- 
tion center. A Fine Gray Wheelmade juglet (C4734) initially mistaken as 
an example of Base Ring was confirmed as a central Cretan product.46 A 

piece first identified as a Cypriot Monochrome bowl (C4577) is instead a 

possible western Cretan product, as are two of the three Protopalatial 

40. Rutter 2006b, p. 654, table 3:104, 
p. 657. 

41. Bryan et al. 1997. For the spe- 
cialized manufacture of Base Ring 
ware at a limited number of production 
centers, see Vaughan 1991. 

42. See n. 40, above. 
43. For Cypriot pithoi, see Keswani 

1989, 2009; Pilides 2000. 
44. For a convenient summary of 

the finds from this wreck, see Pulak 
1998. 

45. Rutter 2006b, pp. 656-657. 
46. For examples of the Fine Gray 

Wheelmade class at Kommos and their 
probable manufacture at one or more 
sites on Crete, see Rutter 2006b, 
pp. 678-680. 
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pieces once identified as Cypriot (Fig. 12: C7238, C7239). Lastly, pieces 
once considered Cypriot but subsequently identified as western Anatolian 
(CS731) and Syro-Palestinian (Fig. 5: C7639) were confirmed by NAA 
to be not obviously Cypriot. 

The pattern of later Cypriot ceramic importation observed during the 
LM IIIA and LM IIIB periods suggests that tablewares manufactured at 
specialized production centers on Cyprus (e.g., White Slip milk bowls, Base 
Ring cups, bowls, and jugs, and White Painted Wheelmade I tankards) 
were shipped to Crete from discrete coastal emporia in Plain White pithoi 
produced at or near those emporia. The quantities of Cypriot tablewares 
being imported to Kommos were somewhat greater than those being im- 
ported from the Mycenaean mainland, and in both cases such importation 
appears to have flourished over approximately the same time span, although 
two Cypriot pouring vessels came from earlier Neopalatial contexts (one 
MM III, one LM IA Early) than anything identifiable as a mainland Greek 
product. Kommos has not furnished any mainland Greek functional equiva- 
lent to the large transport vessels, chiefly pithoi, imported from Cyprus, 
nor any Cypriot equivalent to the relatively numerous small and attractively 
decorated Mycenaean stirrup jars of LH IIIA2-IIIB date. 

Despite the somewhat larger quantities of imported Cypriot as opposed 
to Mycenaean vessels from Kommos, by far the largest numbers of Cypriot 
ceramics to have been recovered so far from any Minoan site, there is no 
reason to believe that Cypriots were ever actually resident at Kommos in 
significant numbers. Indeed, the distribution of Cypriot pithoi at coastal 
emporia further to the west in Sardinia, Sicily, and northern Egypt strongly 
suggests that Kommos was simply a convenient stopover for Cypriot en- 
trepreneurs engaged in long-distance exchanges with regions in the central 
Mediterranean, most notably Sardinia.47 

47. Rutter 2006b, p. 658; for 
Cypriot pithoi, see n. 43, above. For 
the likelihood of Cypriot residents 
at Tiryns in very early LH IIIC, see 
most recently Stockhammer 2007, 
pp. 323-325; for Cypriot and Levan- 
tine contacts with Tiryns, see also 
Maran 2004; Stockhammer 2007, 
pp. 156-157. 

CONCLUSIONS 

The program of chemical analyses initiated in 1996 on 21 pottery samples 
from Kommos regarded on stylistic grounds as Mycenaean imports and 
48 samples considered likely to be Cypriot imports has confirmed that 
between 15 and 18 of the first group and between 40 and 42 of the second 
group were accurately identified at the outset (Table 6). Had the samples 
been selected a decade later, more would have been chosen, since the num- 
ber of Mycenaean and Cypriot vessels recognized in 1996 constitutes less 
than two-thirds of the pieces now viewed as genuine imports (58.3% and 
63.2%, respectively). Furthermore, some of the pieces that were incorrectly 
identified in 1996 as possible Cypriot imports (e.g., western Anatolian jug 
C5731, Canaanite jar C7639 [Fig. 5]) or that proved to be Cretan (e.g., the 
Fine Gray Wheelmade juglet C4734, the LM II pyxis C7643 [Figs. 3, 6]) 
would not have been included in the selection. Comparison of the last four 
rows of information in Table 6 makes clear what the differences are between 
the date, ware, and shape ranges of the Mycenaean and Cypriot imports 
to Kommos that were sampled in 1996 versus those that were recognized 
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TABLE 6. MYCENAEAN AND CYPRIOT IMPORTS FROM KOMMOS: 
NAA SAMPLES TAKEN IN 1996 AND ADDITIONAL FINDS AS OF 2006 

Mycenaean Imports Cypriot Imports 

Suspected imports sampled in 1996  21 48 

Sampled pieces confirmed as correctly 15-18 40-42 
attributed imports by NAA  
Total identified imports in 2006 36 76 
(Rutter 2006b)  
Items sampled likely to be Minoan  3 (C1473, C3896, C7643) 4 (C4577, C4734, C7238, C7239) 
Items identified as imports in 2006 2 (C1473, C3896) 1 (C4577) 
perhaps to be disqualified as such by 
NAA results  
Items sampled likely or certain to be - 2-4 (C5731 = western Anatolian, C7639 = 

imports from elsewhere Syro-Palestinian, C2753 and C7237 = 

unprovenienced)  
Date (Mycenaean) or ware range LH I-LH IIIC Early (Table 1) Base Ring I(?), Base Ring II, Monochrome, 
(Cypriot) of items sampled in 1996 Plain White, Red Lustrous Wheelmade, 

White Painted Wheelmade I, White Slip II, 
 White Slip IIA, White Slip II Late (Table 2) 

Date (Mycenaean) or ware range LH I-LH IIIC Early (Rutter 2006b, Base Ring I(?), Base Ring II, Monochrome, 
(Cypriot) of imports identified as of p. 668, table 3:110) Plain White, Proto Base Ring, Red Lustrous 
2006 Wheelmade, Red Slip, White Painted IV, 

White Painted Wheelmade I, White Slip II, 
White Slip IIA, White Slip II Late (Rutter 

 2006b, p. 654, table 3:104)  
Shape range of items sampled in 1996 Open: Vapheio cup, goblet, kylix, bowl, carinated cup, jug, juglet, milk bowl, 

deep bowl, stemmed bowl; pithos, spindle bottle, tankard (Table 2) 
Closed: piriform jar, amphoroid 
krater, alabastron, jug, stirrup jar 

 (Table 1)  
Shape range of imports identified as Open: semiglobular cup, Vapheio basin, bowl, carinated cup, jug, juglet, krater, 
of 2006 cup, goblet, kylix, deep bowl, milk bowl, pithos, spindle bottle, tankard 

stemmed bowl; (Rutter 2006b, pp. 654-655, tables 3:104-105) 
Closed: pithoid jar, piriform jar, 
amphoroid krater, alabastron, jug, 
stirrup jar (Rutter 2006b, p. 667, 

 1 table 3:109)  |  

by 2006.48 Until the process of securing permits for work of this kind be- 
comes more streamlined and the number of archaeological scientists and 
research facilities hosting such analyses in Greece has grown appreciably, 
the problem of scheduling the optimal moment for such sampling is likely 
to continue. 

The chemical analyses presented here have interesting implications, 
nonetheless, especially when contextualized within the rapidly expanding 
corpus of data on Mycenaean ceramic imports at sites throughout the 
eastern Mediterranean. The chronological range of the Mycenaean imports 
to Kommos is unusually broad, extending for at least three and perhaps 
as many as four centuries from LH I to the beginning of LH IIIC. This 
range may be subdivided into three distinct stages (LH I-IIA, LH IIB- 
IIIA1, and LH IIIA2-LH IIIC Early), in each of which distinctive shapes 

48. See also nn. 13, 14, and 34, 
above. 
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were utilized in particular spatial contexts at Neopalatial (LM I), Mono- 
palatial or Early Postpalatial (LM II-IIIA1), and Final Palatial or Late 
Postpalatial (LM IIIA2-B) Kommos. Cypriot pottery was imported to 
Kommos mainly during the LM III period and seems to have consisted 
almost entirely of White Slip II milk bowls and Base Ring II cups and 
juglets. Such small to medium-sized tablewares were probably brought 
to the site in large Plain White pithoi of various types (see Figs. 5, 11: 
C9013, C3171), in much the same fashion as the Cypriot pottery recovered 
from the Uluburun wreck of ca. 1300 b.c. was being transported. Kom- 
mos is unique in the Aegean for the sheer quantities of imported Cypriot 
White Slip II and Base Ring II tablewares recovered, and the chemical 
analyses indicate that each of these classes of fine ware appears to have 
been produced in a discrete region within Cyprus. 
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APPENDIX 
NAA DATA FROM KOMMOS AND 
SELECTED CHEMICAL REFERENCE 
CROUPS 

The chemical compositions of the 69 samples from Kommos, along with 
multiple analyses of five sherds (C2058, C665, C3171, C5770, C9013), are 
presented in Table A. The elemental data are quoted to three significant 
figures and expressed in parts per million (ppm) except where noted as a 
percentage. 

Table B lists the chemical profiles of the 19 reference groups with 
which at least one Kommos sample fits. As noted in the text above, the 
normal groups listed in the first part of the table have an average percent- 
age standard deviation between 7.8% and 13.9%. The diffuse groups listed 
in the second part have values from 18.1% to 29.9%. These averages are 
calculated on the basis of the elements included in Table B and exclude 
the figures for Yb, Lu, and Ta. 

The suggested proveniences of the 19 groups presented in Table B 
are as follows: 

Asine 1: Argolid (Tomlinson, forthcoming) 
Chania 4: central Crete (Tomlinson 1991) 
CypHMB: Limassol area (Tomlinson, unpublished) 
Cyprus 2: Argolid (Tomlinson, forthcoming) 
Cyprus 3: Episkopi area (Bryan et al. 1997) 
Cyprus 5: Kition area (Bryan et al. 1997) 
Cyprus 9: Limassol area (Bryan et al. 1997) 
Cyprus 10: Limassol area (Bryan et al. 1997) 
Cyprus Ila: Limassol area (Bryan et al. 1997) 
Cyprus lib: Limassol area (Bryan et al. 1997) 
Cyprus 15: Enkomi area (Bryan et al. 1997) 
Hawam B: Limassol area (Hoffmann and Robinson 1993) 
Hawam G: Argolid (Hoffmann and Robinson 1993) 
Hawam I: Argolid (Hoffmann and Robinson 1993) 
Lachish: Argolid (Tomlinson 2004) 
MycLFl: Argolid (Tomlinson, forthcoming) 
MycLF3: Argolid (Tomlinson, forthcoming) 
MycSJ A2: Chania/West Crete (Tomlinson 1995a) 
MycSJ B: central Crete (Tomlinson 1995a). 
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rHr^rHOOrHrHrHrHOOÑrHr^r^r^COr^rNirHOOTHrH^rHO^vOCNr^ 

Q^ O^^O^^OÔoÔ^rHCO^CNiTfrHrHrH^CNivOCOOCNioNlOONl^lOCO 
H (N (N VÛ rHrHCMrHONCsírsIfSlCOtOCOrHrHíNíNrHT-llr) (NrH^cOrH 

r-l rH T- I t- I 

O vOOO^tOVOVOOOONlOOO^ONrH^TfON^CNprHONOOOtO^ONOO^^ 
OcOONO¿rHrHONCStOrHC^ON^O¿^'Ov¿CNÍONON^OÑOcOrHOÑOONCOO 

Tfco^(N^co^co^<NcncocO(/icococ^cocococotocsi 

^ rHrHON^^'OCX)(NONVOCOrHOcr)r^r^OONO^tOCOCO'OCOOONfS|ON 
l^> a^ootorH^qvoootocNlcnTHs£)to^N^cN^^o^o^corNî^s.lrìoorHT}|^^.ppco 

.S rsioovuTf^vor^ONcrjoor^íNrHtovococ^oON^csir^voiorsiONON^-o 
S ^-ONcorsi^fONONr^Tj-THr^TtTj-orHrHoooocovo^fOí^vor^r^oorH 
<i rHOrHCsIONOONCXíOrt-ONíNCOCOrsjrSOOOT-lONOfSlOONONTftOOOO 

Cj ^ CNOCsIrHTfr^ONrtrtONTfOOtorsltO^-OCOrHt^OOTÍ-CXíOOO-sOí^rHt^ ^ co^-ocNOt^^rooto^-oovorsirsiooN^i-co^tt^ocoTH 00 00 h to 00 
COvOíNTHCNrHíNTHCOrHrsir^OvOtOrHrHCNICvíCOfSírHCOrsIrH ^" ^1" CS 

 r^_ co (M (N co  

k sOONOtOr^vur^tOt^rHtoOíNCOONr-irsI^COrsIrHsufSICXltO^rHOOrH ^ COCO^<Nto^tOO(NCO^t^-vOOONUNCOONto^-rvítoU->rs|toOOTHCO^-ON 
rsiíNrsírHíN^rsir^rNirH^r^cotNrsrsirHíNrNiíNr^coT-ir^csjrHrHrsirsi 

s© (Ncoi^ot^rsir^rsirHONcooovooNTfTj-ONONVsOcorsivovot^vocor^ONrsi 
^ vOrHoo^tcor^votoONiovot^coocotooNt^ooc»r^cotocor<irHooooo 

coco^ocococo^f cotocotovovqtotoTt ^^ ^i^1^^^^ ^ ^ ^^ ööddöööööööööödööööööööööödöd 

vjvOrH O "^tOO^f 00 HcncOH^ONrNHNirirO^vONtNq^OOco^ttN 
^^'(NKooTfrsivooÑrHíriHcovo^toco^rsidKíNd^dHoooÑKíN 

Tt^TfT-l^rtTtcO^C<I^C^COCOCOCOCO^"^CO^-tO.(NTj-'^-rHrH^-Tf 

T^ONr^iNi^oooNOtorHr^vorvjooNco-^-^tr^ONoooNO ooorHr^oor-i 
j.^ ^ 00ptn00C0vO^rNlrHU^C0C0Tt|THvûCS'OCSNOrH^ ^ (NcorvirvicoHcorsirsicocooNONONoooNr^cor^cor^coc^ 

T-i 

■^-rHtO OOOr^vOON CO sOrHCOOrSJCNCO COrH ONO 
'> OOCOt^vOONs£)ONtOCOr^OOrHOONrH(NvOr^COOOrHCOvOCS|fNlCOCOvOtO ^s ^^^^^^p^^^^^^^^^p^^^^^^P1^:1^1^0^0^ 

ÖÖÖ<^ÖÖÖÖÖCiÖrA^<rA<rAÖÖÖÖ OOOrHOOrHCNOO 

^rHrH fSJ ON ONrH TfvOOOCOtOvO ^t" 1> ^tON ONSOONVO 

^J ON'oÑrHOÑdoÑdoÑoÑddvovovototooÑdoÑrHONrHtooNdoovooNOÑ 
rH t- I rH t-'t-' t-'t-4t-I t-' 

J^rHtO 00 "^VO ONSO 
T» t^rslvOtOONCSItOrHCOrHVOCOOONONr^'^-tOOrslOrHrHOOrHr^OOOtO 
^CO^vOvOC^TfT-J^tOCOCOrHC^rHCNlCOpp^ONt^ 
^ rHrHOOrHrHrHrHrHOrHrHrHrHrHrHrHrHrHOrHOrHrHrHOOrHrH 

- Cá O ÇJ '■^ QJ 
"^» rtX) (MCNrHfSIvOrHCOvOrHrHrHrHrHOOONrHONt^t^COONrsir^^fCOíN 
^totocotovooooo^^iotoi^i^t^r^t^rHTfoorsixj-rsiTfTfcor^cor^rsi 
SsOvOONOrsJONONOrHr^rHrHrHrHrHrHrNjrSJvOt^ONrHrHCN^tOt^t^rH 
m VUvOONrHrHrHrHrslfSr^COCOCOCOCOCOCOCOCOCOCO^^^^^^^ftO e? m ouuuouuuuuuuouuuuoou ululululOlolululo 
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¡^OrHONC^pa^OO^OONOT^CXJONT^OOONrHinU^OOp^lOrHCO^ 

p^TJ-cOr- ICsIOOO^ONVOt- I<Nt- It-Ht- IOt- It- ICOt- It- IC<JOn01-0<NsO 

Q OCS^O^prHOOppcOr^OOONONrHT^vOtOTflOt^iNlOT-jpON 

oo vo co t- i io r^ t- i o o co on 
S CNONvOr^T-lvOT-lOtn^OONU^OCOTt-loOcOt^OOMDOOvOCN^f^O 
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U^ONCN^CN^^p^ONpCOpcOT-J^T-JCNJONONOO^tp^CNON 

^^(^^ Ln^co^rco^CNCNCNCN^t CNCN^I" 

¿* CNÏCNiOiOOOT-iTHcriiN^^tOON^-cOOOT-irHCNcOT-iCNvoiO 
O OvOrHvOOOpfSC^^COvOasOOinr^^vOOOlOi-HCOT-HpOrHOO 

THT^vOCO^^CNuSNOvO^COOO'vûvOvONOOÔcSCNrHT-HT-ît^l^t^» 

^ONi^t^cocor^cN ^ 
^ ^ ^ ^^^t^ s0. °°. ^ ^ ^ 

^ OÔOOrHCOrviOOOÔvOl^TfrslT-îvÛCOOÔOOT-îoÔoÔoOKcOOt^ 
cNt^oor^ON rHOsi>.T-ioooNONOot^.oo'ocNT-i ocnco 

y- I T- I T- I   T- I     ___^ T- I T- I T- I 

^ r^iNÎTt^lO^lO^OÔvûONONT-î^uSvO^Ol-OT-HvûO^t^^P 
^^^¡^¡oJ^i^ÍHfsjT-,!-, CNCNCNCNcOCN^^-CO^CO^t-^I-CN 

^ tnas^-^tONCNlJ^^tT-'^'OOOOOOOr^OOvOT-lTfrHCNT-lOOOT- 100 

R TfcNicoT-i^i^r^TH^ON^O^coT-iT-ivooooioONT-icNOooco 

< PJK^SSSSrHONUìr-ìrHrqvoSvOr^OCSIOOOOOvOOOOOO 
i-i t- I rH T- I t-It- IrH tH 

^ COrSCOvOOOCOOCOONOO^Tf-iNl^T-liriNOONvÛT-ICNTHvOr^OOO 
>^ (NjiNT-iu^^vriCsiT-iT-iT-iT-iT-iT-i^^u^i^T-icorsirsirsiT^iriinT-i 

IO CO 
^ tn^-Ttvul^O^^OO^O^COt^-OOOOOsONONON^O^COCOU-ir^T-l 

ir^ìnCoOONOvO^-T-iOOOOCN^t-CNCNCNcOT-lT-l^COOOlOLnfSI 
fSj^^HT-i ^(^^^^^ T-lT-lT-lT-lrHT-ICNCNCNCNT-lT-lT-lrH 

^c» l^cOT-lvOT-lrHOT-lCOtor^^O^tl^CNl^^OONO^tOT-lT-lCO^t^O 
S* ^^§Sco^^^^coiocoi^^^<r5coMD^cocoTrco^f;^rio ^ ÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖÖ 

^ ^^pas^pcoco^i^vovnoooqoor^r^csppcsrHONOscoi^ ^ (^^coKoÔK^HKONOÔT-ÎOOppT^ojO^CNCOT^^K^lOOO 
T^^^T^T^T^T^cNT-HT-iT-iT^T-icNcNrsirsiT-iTt'i!i-^-Tj-cocNfNT-i 

^Osvn^t vO tncOvOl>-to vOOOIOvOOO^OOsONt-i^O^vOO 
« ^UNsoco^pcorsjvqONC^i^r^vqT-j^vqcoíNONpco^^pco ^ CvîfNOOONOcoO^rsicÔ^cO^OÔ^^CNCNrNÎCOCNCNvOvOcN 

T-l rH rH  

i^ on 1-o co in in 
Kjt oo^-r^r^T-ir^covooNinoocNONior^iooo^ooovoooooNT-icoo Kjt 
«^ 

oo^-r^r^T-ir^covooNinoocNONior^iooo^ooovoooooNT-icoo 
^^TOT-JTfT^COCO^ONTfONTfT^pUNON^MD^rsJiNpONOOp 
¿^(NJrvir^rviorNiT-ÎT-ÎT-ÎT-îr^rvicsirST-HcooOOOT-îrvir^c^ 

^^- OOCNr^T-H cOCOOn^OIOOt-iOnOcO O ^vOCN 
"^ u^Tfr^rH^pinco^vors^cxîu^vq^u^c^rqcor^rHTHvqTtsq ^ oÑoo^o^^ONOoo'r^oÑiooo^r^r^t^oÑoÑoooÑooóoooÑ 

rH T-l T-l rH rH rH 

»S» OO CO^I>-r^OCN VOTf '£)IOCN ^ CXJCNONr^lOCOCOrH^OcorslvÛU-it^CNCOOcOCNCOCNOOT-lONOvO 
^ rHONU^T-lTHrHvqU^TtON^cNvOCNCOCOC^vOcOsOpvqrHTtlOlO 
^ t-ÎOOt-5t-Î THT-lÖÖÖÖÖÖrHrHrHrHÖT-HÖrHrHrHÖÖÖ 

R cd_ÛU rt^CJ"l3 Tf t- I ON 'O CO 
•<* vovriT-iOOOcor^OOONt^ONTfcocOCOCOCNr^CNOcOT-iO^O^O 
■^ON^I-COr^r^r^Tl-COCOCOOCOinT-IrHrHrHOOvOT-lONOrHCNlÇO^ 
girì'OI>-I>.r^I>»I^CNCNCN^Ì-^OT-iOOOOcOU-ì'OONC: >OOOO 
m U^tOtO^Ol^^O^Or^l^^l^t^OOONONONONONONONONT- It- ItHtHt- I 

co m uuoouou U^tOtO^Ol^^O^Or^l^^l^t^OOONONONONONONONONT- 
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th i- i CN t- i 

© t- I t^ t^ NO CN 00 00 CO 
S 00 N CS (N (N CO On On Tf co nO NO 1"^ Tf f^ t- i Tf © tH in © On 'O 
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^^ - < CZ^ O*N <C^ ■« - H 00 -^ - 

j CZ> Vr-J CO i - H C^<J -» 
- H C^5 VO ■< - H C^> CO CO ^í¡ in CN tH © t-H © Tf 

T~ I T"H CO T~ I 

h CN co CN CN CN 
R CN© vOOOONTfTfCNTfT-ICNCNCOONrHTfON fc no oo co ©^-HinoocNOONcoco'^fNfNON^HOO 

Tf © 1>I U-iÖcOTtÖiO^tÖvOloÖTf-Ti-'ÖCN 
T- I 

^ rH Tf "O © ^O© LOCO ^-tH vOCO r^CO OnvO 
qj iflfsinooncoqvqqqwtsqoioNiSvûovNNoocNrjN^M 

CN r^nrivofsdvûHrti-'iofSTtviîtscnio^covû^iiioôi^rsio 
vO XT) v- ' 'O r- 1 00 SO UO IO NO IT) 

ON 
çj t^tn Tf ^ Tt cooo T-if^ ©on co Tf h m toON 

^ 
HHtfinntHfSNrÌHlOH(NN^(SvÒ^HVUWrìtONd« co CNi-ico ^f co CN CN co CN 

NO Tj- 
v, onooio'o© ©io i- t © t- i CN © in h Tf io © ONCN 

O^dtvOHOÔoÓHfNOÒdONONHinoÒHoitNHOÔri^ONrHiri 
t- I t- I t- It- li- It- l^rH 

CN 
"^ CNtHnOOnCN ^^ 0000 l>.U-i P1^. ^^ ^^ ^1°^ 
0^ TfOO^^T-HCNlOrHinONl^CNt^OONlrjT-ÎTfr- lOOtOCNÖNOT- IvOcO 

vOt-It-HONt- It-HCOCNt-HCOt- It- IVOCOT-HTfCNT-lCNT- It-HvOt- I CN t- It- I 
T- I r- It- It-It- It- It- It- I 

o Tf o m r^m noon cNin noi> ©oo ooio r^cN 
0 
o co ^ on ^ co t^ cz> i-o t- h t^- oq on t-j oo r^ ^ t^- no t^ "^ vo t-h vo co rsj r^i cz> 

on Hi-HcodoôHosOHOooNrivûvûrivûNfNoorstNoo'oôrsoô 
CN cOt-icN CN CN CN CS) CO CN 

va r^oococNCNCNONt^Tf ^ ON r- 1 CO CO CN TfLOrHT- ICNTfOOCOCOOOTft^T- ICNtHt- ITfOOOOONT- I 
l^> ^ cors©cNiorHcocoNq©cNTfcoTf©ONcooooNco^^co©ONCNON ^ uS©Tfin©©in©Noin©Tftn©o¿Tf©vOTf©soio©NOTf©Lo 

T- I 

00 CN ON vO 

^R NOCO©© On t^ON© ONOOCOCOON CN 
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O cNTfir^cNOÑONooT-5oóoNC'ioÑtncNTfT-iT-íoóinNocococ^ 

Tf tH t-I r^ t- I Tf CN CN t- I TfrH TfCN vOCOT-IOOTfT- ICOCNt- I 
csjTfcNT-icNCNcsjcNCN 

T- I 

K P^P10.00.^"! OnIOnOnOOOOO 

inNOCNCNONTfl^CN© OCOHOOtNOrid 
CNt-Ht-ICOt- ItHCNt- It- I CN ^~ I rH Tf t- I t- It-Ht- I 
T- I T-{ T- I T- I T- I T- I 

v© CNnO COnO t^CN nOCN ©00 SO 00 t- It- I COOO ONTf «^ vOCNnOt- icOONTfio ©!>• TfCNin©CNCNONNO COCOCNOOCOON 
t^» ^ Tfpu^TfpsOTfp^inpcNTfp^Tfpoo^pNOTfptv.cop'^: ^ OOuSoOOÔOOr-îoOTfOOvOOOvOOOiOOOOÔOOOÔ 

T- I T- I T- I 

T- I NO © 
vj in (N tN. ©© 1>*ON Ov N CO© On t- I LOCO t- ivO 

co coooooinincNNOTfi/^^^cNcoooooinooTfONCN 
CNOcOONCNCOT-ÎT-îvOOÔOTfT-ÎT-îoÔONT-îoNoNT-îvOcoOTfONT-îvO 
CN t- It- I CN r-i CN H t- I CN tH 

sS> 00 CO l^ On CN 
è"- ONOOt^ONt^ vO00I>ON00 ©CNOOt^-COTf CN NO ÍN. 
Q ^^ONOOQcOOOOOONTf^vO^ONlOTfO^OO^COONT-JcO 

O OÓOOoKíNNOOÓOONíNOT-íoNOoÑoÑOoÑT-ÍCNON'OT-HCOrHCNT-H 
CN CO t- It- It- It- It- ICN 

©Tf©T-Hvnoot^cooo 
K, ©no oo m t^.00 in© ©Tf ooTf ooNO moN r-ir^ 
«s NOTft^T-jcocOTfcoTfcoincocNinooTfTj-Q^ 

CNÖKoiÖNOCNÖinCNÖT-icNÖTfcNÖOo'cNÖinCNÖTfCNiÖoN 
t- It-Ht-HCNCNt- It- Ir-ICN 

sa inrnr^T-iCNCNCNONvO ^ coincoint^ooT- irH'oco©m©T- loor^T- looincor^oocNT- ivoONt^ 
TM lnTfCOONTf^CNCOOO©U^U^r^^NONOrv»CNt^TflOtN.CN]VOTfCNON TM ^ OOÖinNOÖNOCiOÖcOONÖlnOOÖoO^ÖoN^ÖlooOÖCNt^CJcO 

vC> OnU-ì 00 (N ©CN OOTf T-ÍT- I i^Tf ©On 00© CN© ^ inco O> N t^NO i - I t - TfCN COON rHt^ CN© t- i !>. 
^ ^CN^NOQTfiriTHTfvOQONtN.CNOO^QOONOrHCOinCNONsOCNT-H <¡ ddiodddddooddriddoNodriddoNddNddt 

COt-ICNt-ICNt- iCNCOTf 

r/3 sD vO 'O vO sp 'O vO 'O 'fl 

S|QQ|9Q|99|9Q|9Q|Q9|Q9|99|99 
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