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notes

in 1998, excavations in area G at tel dor, 21 
kilometers south of Haifa along the coast of israel, 
produced two examples of glass from the early 
part of the iron age i period (about the 12th cen-
tury B.C.).1 Because the years between 1200 and 
950 B.C. are considered to be something of a dark 
age in the production and distribution of glass in 
the eastern Mediterranean and the near east, any 
early iron age specimens are a welcome addition 
to the small corpus of material from this period.2 
the pieces from tel dor are especially important 
because they are the only examples found in israel 
that are known to be of this date.

Descriptions

the first piece (reg. no. 183768, from locus 
18320) is a small fragment from the neck and 
shoulder of a small, apparently core-formed vessel, 
a juglet (fig. 1). it is made of amber glass, with 
four or five bands of threading of indeterminate 
color, and it is very heavily weathered.

the second piece (reg. no. 184514, from locus 
18355) is a rather flattened spool shape (Max. 
dim. about 3 cm). it is made of opaque pale green-

Iron Age I Glass from Tel Dor, Israel

fiG. 1. Fragment of vessel 183768.

1. the tel dor excavations were conducted from 1980 to 
2000 by the Hebrew university of Jerusalem and directed by 
Prof. ephraim stern. the 1998 season in area G was sponsored 
by Cornell university. J. r. Z. supervised work in this area, as-
sisted by dr. Klaas Vansteenhuyse. He thanks the directors of 
the dor excavations—ephraim stern, ayelet Gilboa, and ilan 
sharon—for granting permission to publish the glass specimens 
and for providing the illustrations that are used in this note. the 
photographs were taken by Gabi laron, and the plan is based 
on one produced by Yiftah shalev.

2. robert J. Charleston, Masterpieces of Glass, new York: 
Harry n. abrams, 1990, p. 23; david f. Grose, “the origins 
and early History of Glass,” in The History of Glass, ed. dan 
Klein and Ward lloyd, london: orbis, 1984, pp. 15–16; Veron-
ica tatton-Brown and Carol andrews, “Before the invention of 
Glassblowing,” in Five Thousand Years of Glass, ed. Hugh tait, 
london: trustees of the British Museum, 1991, pp. 25–26; dan 
Barag, “early Glass Vessels: introduction,” in Ancient Glass in 
the Israel Museum: The Eliahu Dobkin Collection and Other 
Gifts, ed. Yael israeli, Jerusalem: the israel Museum, 2003, p. 
24. the last major glass assemblage from iron age i israel came 
from the egyptian mining temple at timna, apparently ending 

ish blue glass that is bubbly and filled with darker 
(original color unknown) swirling relief patterns, 
and it has a central dot on one face (figs. 2 and 
3). this piece, too, is heavily weathered. While its 
form suggests no obvious function, comparable 
material from new Kingdom egypt demonstrates 
that this was a type of plug inserted into the ear-
lobe to distort and extend it. such types of jewel-
ry are still used in some cultures today.3 the dor 

with the reign of ramses V: Gusta lehrer-Jacobson, “egyptian 
Glass,” in The Egyptian Mining Temple at Timna, ed. Beno 
rothenberg, london: institute for archaeo-Metallurgical stud-
ies, 1988, pp. 212–217, pls. 5–10; ibid., p. 277.

3. anne K. Capel and Glenn e. Markoe, eds., Mistress of the 
House, Mistress of Heaven: Women in Ancient Egypt, new 
York: Hudson Hills Press, 1996, p. 90, fig. 27; tatton-Brown 
and andrews [note 2], pp. 35–36, fig. 36; Cyril aldred, Jewels 
of the Pharaohs, london: thames and Hudson, 1971, pp. 143–
144, pls. 68 and 134; lawrence M. Berman, Catalogue of Egyp-
tian Art, Cleveland: the Cleveland Museum of art, 1999, pp. 
290–291, figs. 218 and 220; Egypt’s Golden Age: The Art of 
Living in the New Kingdom, 1558–1085 B.C., exhibition cat-
alog, Boston: Museum of fine arts, 1982, pp. 231–232, figs. 
301–303; the plug illustrated in figure 301 is 6.5 centimeters in 
diameter. the mummy of teye from deir el-Bahri preserves dis-
tended earlobes created by such plugs. see Herbert e. Winlock, 
Excavations at Deir el-Bahri, 1911–1931, new York: Macmil-
lan, 1942, p. 111, pl. 87. ear plugs found in egypt are made 
from a variety of materials, including glass, faience, and even 
gold. such plugs came into fashion there during the amarna era, 
about the mid-14th century B.C. 
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ear plug is rather plain, while some of the egyptian 
examples feature a rosette on the outer face or fine 
polychrome decoration. 

the only other site in israel that has yielded com-
parable ear plugs (although these are made of ivory 
and a bit cruder) is tel Miqne (biblical ekron) in 
the southwestern part of the country.4 these plugs 
are also dated to the iron age i period. it is in-
triguing to note the cultural connection between 
dor and ekron. Both sites were settled by groups 
of the sea Peoples, whose attempt to invade egypt 
in the eighth year of the reign of ramses iii (20th 
dynasty, about 1176 B.C.) was rebuffed by the 
pharaoh. some of the sea Peoples subsequently set-
tled along the southern levantine coast. (Whether 
this was on their own initiative or the result of be-
ing placed there by the egyptians as mercenary 
garrisons is debatable.) the Philistines, who lived 
along the southern coast of Canaan, occupied ek-
ron and other settlements, while their less famous 
relatives, the tjekker, settled at dor, according to 

the egyptian tale of Wen-amon. did the sea Peo-
ples’ brief contact with egypt lead them to adopt 
this style of jewelry?

Context

Phase 10a–c in area G of the tel dor excava-
tion (fig. 4) was part of a metallurgical center em-
ployed in the recasting of bronze or copper objects, 
as is evidenced by finds of thin, laminated ashy 
layers (the refuse from small-scale firings), fire pits, 
a furnace, a bellows pot, crucible fragments, and 
bits of copper and bronze. analysis by infrared 
spectroscopy showed that soil sediments from this 
phase had been exposed to temperatures of 600°–
800°C, and some samples suggested temperatures 
as high as 1300°C.5 the excavated area of the 

fiG. 3. Top view of ear plug 184514.

4. trude dothan, “Philistine fashion,” Biblical Archaeology 
Review, v. 29, no. 6, november/december 2003, pp. 46–49.

5. francesco Berna and others, “sediments exposed to High 
temperatures: reconstructing Pyrotechnological Processes in 
late Bronze and iron age strata at tel dor (israel),” Journal of 
Archaeological Science, in press.

fiG. 4. Schematic plan of central section of Area G 
at Tel Dor, showing glass findspots.

fiG. 2. Side view of ear plug 184514.
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phase measured only about 80 square meters, and 
it seems to have been an open courtyard enclosed 
by walls on at least three sides.

Both of the excavated glass samples appear to 
have been deposited during the earliest portion of 
Phase 10 (10c), which is dated to the earliest part 
of the iron age ia period (about 1160–1120 B.C.6). 
While it is possible that these pieces were redepos-
ited from the late Bronze age, all of the pottery 
found with them dates from the iron age i period. 
the vessel fragment came from locus 18320, 
which was debris on the floor of room 18286 
north of Wall 18229 (fig. 4), the northern border 
of the metalworking courtyard room 18344. floor 
18286 either runs under Wall 18229 (i.e., the wall 
was built on top of the floor, which is unusual at 
tel dor) or reaches the wall at its lowest point. 
the ear plug came from locus 18355, a pit that 
was dug into Phase 11 debris from floor 18344 of 
Phase 10c, about two meters south of Wall 18229 
and one meter east of the courtyard’s western 
boundary, Wall 18250.

Discussion

a sample was removed from one edge of the 
vessel specimen (CMG-7030) with an air abrasive 
cleaner. the crust of weathering products was suc-
cessfully removed from one end to expose some 
of the original glass. it had been anticipated that 
the glass would be either a dark blue, colored by 
cobalt, or a lighter blue derived from copper. some-
what surprisingly, it proved to be amber in color.

the chemical analysis of the glass sample was 
consistent with the observed amber color. no oth-
er colorants—copper, cobalt, lead, or antimony—
were present. the “default color” of glasses of this 
period (i.e., the color that would have resulted if 
no colorants were deliberately added) was either 
a pale aqua green, due to iron impurities, or am-
ber. the amber color was produced if the glass was 
melted under strongly reducing conditions, and it 
is attributable to the presence of iron as an impu-
rity and of sulfur. the sulfur would have come 
from plant ash, if that was the source of the al-
kali used for making the glass. (if natron was the 
source of the alkali, sulfates may or may not have 
been present.)

there is some reason to believe that amber glass-
es are less common in egypt than in the near east. 
lead isotope analysis of the lead antimonate pig-

ment that colored such glasses yellow can distin-
guish between leads from egypt and Mesopota-
mia. further study of this piece by such means is 
to be desired.

the ear plug specimen (CMG-7031) was more 
problematic. this fragment was weathered through-
out; no original, unaltered glass remained in it at 
all. it must have experienced very severe weather-
ing conditions during its 3,100 years of burial. 
What could be salvaged from the interior was sent 
for qualitative chemical analysis.

the analysis showed that the soda (which un-
doubtedly was the predominant alkali) had been 
almost completely leached by long exposure to a 
moist environment. normal seasonal rainfall in the 
Middle east would have supplied sufficient water 
to produce the weathering. the weathered remains 
of the glass contain a substantial level of copper, 
indicating that the glass was originally blue. the 
lack of antimony shows that the glass was not 
opaque. if it had been opaque, there would have 
been remains of the calcium-antimonate opacifier 
used in that period. therefore, the glass was trans-
parent light blue.

in addition, no cobalt was detected. Had it been 
found, it would have provided rather strong evi-
dence that the glass had been made in egypt. How-
ever, since it is a copper-colored light blue, it could 
have been made either in egypt or in Mesopotamia 
(or, for that matter, anywhere in the eastern Medi-
terranean). the ratio of copper to tin suggests that 
the copper colorant was added in the form of a 
material derived from a bronze alloy having a 92% 
Cu : 8% sn composition. that is suitable for a 
bronze of the period under discussion here.

the larger part of the ear plug was left un-
touched. there is probably unaltered (unweath-
ered) glass in the interior, but the piece would have 
to be virtually destroyed in order to obtain an ana-
lytical sample.

the chemical analysis yielded the following re-
sults: 

6. ayelet Gilboa and ilan sharon, “an archaeological Con-
tribution to the early iron age Chronological debate: alterna-
tive Chronologies for Phoenicia and their effects on the levant, 
Cyprus, and Greece,” Bulletin of the American Schools of Ori-
ental Research, no. 332, november 2003, table 21. the presence 
of Philistine bichrome pottery in the same context that yielded 
the cored vessel suggests a date a few decades after the beginning 
of the iron i period.
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* * *

Summary and Conclusion

an iron age i level at tel dor produced two 
glass specimens: a fragment of a vessel that was 
apparently core-formed, and a nearly complete ear 
plug. the amber color of the vessel may indicate 
that it was produced outside egypt. the chemical 
analysis of the ear plug shows only that it could 
have been made anywhere in the eastern Medi-
terranean, but it strongly parallels similar objects 
known from egypt, and this may suggest an egyp-
tian origin. dor had persistent connections with 

 7030 7031
 Amber Glass Weathering  
  Products

sio2 d 67.85 93.09

na2o 17.3  0.22 
Cao 7.65  1.12 
K2o 2.02  0.19 
Mgo 3.73  0.51 
al2o3 0.67  0.99 
fe2o3 0.35  0.63 
tio2 0.070 0.15 

sb2o5  0.26 
Mno 0.017  0.034 
Cuo 0.009  2.44 
sno2  0.22 
ag2o 0.001  0.0005 

Pbo 0.002  0.005 

Bao 0.005  0.005 
sro 0.089  0.011 
B2o3 0.02  0.01 

Cr2o3 0.005  0.005 
nio 0.005  0.005 
Zno 0.028  0.011 
Zro2 0.005  0.005 

P2o5 0.17  0.085 

Reduced Composition 

sio2* 68.14 96.22
na2o* 17.37 0.23
Cao* 7.68 1.16
K2o* 2.03 0.20
Mgo* 3.75 0.53
al2o3* 0.67 1.02
fe2o3* 0.35 0.65
total 100.00  100.00 

tel dor, Possibly 10th Century B.C.

An Early Roman Composite Ribbed Bowl 
with Base-Ring in the Archeological 
Museum of Grobbendonk, Belgium

although polychrome ribbed bowls with a base-
ring have been published on numerous occasions,1 
they are a very uncommon type of vessel, and those 

egypt during the iron age i period (attested both 
by finds of egyptian artifacts at dor and by the 
tale of Wen-amon), so this is not surprising. two 
comparable ivory ear plugs are known from a cul-
turally and chronologically related site in southern 
israel.

the question remains as to why the only two 
pieces of glass found in iron age contexts in area 
G came from an obvious industrial complex. Could 
the nearly intact ear plug have been worn by some-
one working in the Phase 10 copper-casting fa-
cility? if so, why was it discarded in this area? a 
broader issue, beyond the confines of this short 
note, is whether these pieces may be taken as mark-
ers of the beginnings of the later famous Phoeni-
cian glass industry.
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1. see, for example, david f. Grose, The Toledo Museum of 
Art. Early Ancient Glass: Core-formed, Rod-formed, and Cast 
Vessels and Objects from the Late Bronze Age to the Early Ro-
man Empire, 1600 B.C. to A.D. 50, new York: Hudson Hills 
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World, 1600 B.C.–A.D. 50: Ernesto Wolf Collection, ostfildern: 
Verlag Gerd Hatje, 1994, pp. 316–319, nos. 93 and 94.
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