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Abstract

The harbor town of Berenike functioned in the long-disiance trade between the Mediterranean
and the Indian Ocean Basin from the third century BC to the early sixth century AD. This
contribution aims to view the Berenike material within its wider historical context through a
preliminary analysis of the combined archaeological and textual evidence. By comparing the
results of the work of different specialists, the potential of a multi-disciplinary approach
becomes apparent. A number of caveats are given, which illustrate the interpretative prob-
lems arising from comparing the results of different disciplines. Lastly, this attempt at inte-
gration shows that the discrepancies between the different sources offer important insights,

Le port maritime de Berenike fonctionnait dans le commerce de longue distance entre la
Meéditerranée et le bassin de la Mer des Indes depuis e troisibme siécle avamt JC jusqu’au
début du sixidme sidcle aprés JC. Cette contribution examine le matériel de Berenike dans
un contexte plug large par une analyse préliminaire croisant des données archéologiques et
textuelles. En comparant les résultats proposés par plusieurs spécialistes, le potentiel du tra-
vail multdisciplinaire devient évident. Un nombre de caveats est présenté pour illustrer des
problémes d'interprétation, provenant des comparaisons de résultats de plusieurs disciplines,
Enfin, cet essai d’intégration montre que les divergences entre plusieurs sources offre des
aperqus fmportants.

Keywords: maritime trade, Egypt, Roman, gem stones, botanical

* Willemina Z., (Willeke) Wendrich, Department of Near Eastern Languages and Cultures,
University of California, Los Angeles, 396 Kinsey Hall, P.O. Box 951511, Los Angeles,
CA 90095-1511, wendrich@humnet.ucla.edu.

Roberta 8. Tomber, Department of Archaeology, The University of Southampton,
Southampton, SO 17 1BJ, United Kingdom, rst3@scton.ac.uk.

Steven E. Sidebotham, Pepartment of History, University of Delaware, 230 .Iohn
Munroe Hall, 46 W. Delaware Avenue, Newark, DE 19716-2547, ses@udel.edu.

James A, Harrell, Department of Earth, Ecelogical and Environmental Sciences, The
University of Toledo, 2801 West Bancroft Street, Toledo, OH 43606-3390, james.
Harrell@utoledo.edu.

René T.J. Cappers, Groningen Institute of Archaeology, Vakgroep Archeologie, Poststraat
6, 9712 ES Groningen, r.t.j.cappers@let.rug.nl

© Koninklijke Brill NV, Leider, 2003 JESHG 46,1
Also availabie online — www brill.ni




BERENIKE CROSSROADS: THE INTEGRATION OF INFORMATION 47

INTRODUCTION: HISTORY AS TEXT AND ARCHAEQLOGY

The dichotomy of history and pre-history suggests that historical information
by definition is ‘textual information.” The insight that more often than not texts
give biased and incomplete information is now generally accepted, and it seems
that a more balanced historiography is in place, in which textual and archaeo-
logical evidence are used to balance the representation of past periods. Textual
evidence in the form of inscriptions, ostraka, papyri and graffiti is, however,
also archaeological evidence and should be studied using the same methods as
other archaeological finds. The depositional and post-depositional processes
result in an often erratic survival. The textual materials we find in excavations
thus are not only the result of original human intervention, i.e., of deliberate
decisions in antiquity on what to save and what to discard, but also of natural
processes of decay and of later human intervention. These processes thus pro-
vide another, uncontrolled, selection. This sometimes results in the ironic situa-
tion that what was discarded in antiquity is what survives today. Primary textual
finds thus are an integral part of the archaeoclogical record, in contrast to what
perhaps could be called secondary textual finds: texts that have survived in
often much later copied versions. These, mostly literary, historical or geograph-
ical texts, served a specific purpose that may have changed over time from
invaluable source of practical information to canonic textual corpus and finally
to important historical source. Both primary and secondary textual sources are
considered in relation to our ongoing effort to understand life and work in the
Greco-Roman harbor town of Berenike.

THE STUDY OF BERENIKE'S ROLE IN THE LONG DISTANCE TRADE

Berenike was one of the Egyptian Red Sea emporia in the long distance trade
between the Mediterranean, Arabia, Africa south of the Sahara, and the Indian
Ocean Basin. The existence of a harbor by the name of Berenike was known
from classical texts such as Pliny the Elder’s late first century AD Narural
History (Ball 1950; Eichholz 1962, Rackham 1952). Additional sources include
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Agatharchides’ second century BC On the Erythracan Sea (Burstein 1989;
Huntingford 1980), Diodoros Siculus® first century BC Library of History (Murphy
1989; Oldfather 1961) Julius Solinus’ early third centiry AD Collection of
Memorabilia (Mommsen 1958), Strabo’s late first century BC or early first cen-
tury AD Geography (Jones 1959; 1961; 1966), archives found elsewhere in
Egypt, such as the Nikanor archive (Fuks 1951; Meredith 1956) and an anony-
mous first century AD merchant’s handbook, the Periplus of the Erythraean Sea
{Casson [989; Huntingford 1980; Schoff 1912).! These sources describe the
character of the harbor and the goods transferred there from ship to desert car-
avan and vice versa.

Excavations from 1994 to 2001 have shown that the harbor town of Berenike
existed for eight centuries, from the third century BC to the early sixth century
AD (Sidebotham and Wendrich 1995; 1996; 1998; 1999; 2000; forthcoming),
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! These sources are abbreviated as follows: CM (Collection of Mémombilia); G or Geo-
graphy (Strabo, Geography); LH (Library of History); NA (Nikanor Archive), NH (Natural
History), QES (On the Erythraean Sea), Periplus or PME (Periplus Maris Erythraei).
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The Berenike excavation team has a strongly international and multi-discipii-
nary character.

Due to the fact that Egypt does not allow archaeological finds to leave the
country, all project staff travel to the site and work in the laboratories at
Berenike. This enables an interaction of specialists that, in theory, should lead
to integrated results of the research. In practice, however, the pressure of work
does not allow for a leisurely comparison of results, and staff are not all on site
at the same time. The Berenike project publishes its yearly reports promptly, but
for the final report the available information will be integrated folly. This edi-
tion of JESHO is, therefore, a good opportunity to explore the methodological
angle, using a selection of the specialized information in a process of discussing
interpretations and deciding the central issues of the past excavation and study
seasons in the light of the original research questions and the subsequent exca-
vation results. We would like to stress that this paper draws upon the results of
all expedition members and that those who are not listed as co-authors have
also made extremely important contributions to the database from which this
article draws.?

For our present exposition we choose to concentrate on a specific period and
subject matter: the provenance and destination of trade commodifies in the early
Roman period (first and second century AD). For this period we have a wealth
of both archaeological and textual evidence that is in stark contrast with both
earlier and later perieds. Although it has been shown clearly that Berenike was
active in the Ptolemaic period, the evidence of habitation and trade is scant
(Sidebotham and Wendrich 2000). The Piolemaic remains were robbed exten-
sively in the later periods of occupation. During the third century AD there is
evidence for a decrease in activity in the town, while the early fourth century
AD was clearly a period of expansion, during which the entire eastern part of
the town was rebuilt, and extended following the gradually receding shoreline.
The general historical sources for the late Roman period, however, are not as
abundant as those of the first and second centuries AD and, therefore, the late
Roman evidence from Berenike, albeit ample, is less suitable for a comparison
between archaeological and historical evidence. The organic remains in the late
Roman trash dumps yield important information on trade contacts in the fourth
and fifth centuries AD, but show a dearth of textual evidence from Berenike.

> During the past nine years aver 90 persons have coniributed to the work in Berenike.
Here we would like to highlight in particular the work of our excellent trench supervisors,
especially Shinu Abraham, Jolanda Bos, Lauren Bruning, Anne Haeckl and Lisa Pintozzi,
along with specialists Peter Francis Jr. (beads), Martin Hense {metal), Wim Van Neer
(archaeozoology), André Veldmeijer (cordage) and John Peter and Felicity Wild (textiles).
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itself. Why the quantity of textual records in the early Roman period differs
remarkably from that in the late Roman contexts is a matter of debate. Should
we presume that in the fourth century textual records were deemed less impor-
tant than in the first century AD? That seems too simple a conclusion. The first
century ADD trash dumps which yielded most textual evidence were located in a
separate sector, away from the town itseif, while the late Roman trash was
excavated in residential areas, on empty plots of land, along the outside wall of
a shrine and even in abandoned houses, Thus the trash deposits in the two peri-
ads indicate very different patterns of discard. The late Roman period trash
dumps are very near to the areas where the refuse was produced. We probably
just have not found the relevant fourth century offices and their adjacent office
dumps.

The early Roman textual material has been partly published (Bagnall er al.
2000); our tables below also use the unpublished material. Most ostraka and
papyri were found in the first and second centuries AD trash dumps northwest
of the main part of town. The collection comprises a customs archive (ostraka)
and letters and contracts (ostraka and papyri), that give some insight into the
organization of trade and the movement of people and goods, as well as the
mode of living in Berenike. Apart from the Berenike textual evidence, other his-
torical sonrces are the ostraka found in the way stations along the route from
Berenike to the end of the desert route in Koptos in the Nile Valley, archives
found in Koptos, such as the Nikanor archive (Fuks 1931; Meredith 1956) and
the well known literary, historical and geographical sources mentioned at the
beginning of this section.

The integration of archaeological and historical information sources proves to
be extremely useful, but it has to be stressed that further work is necessary,
especially the difficult task of quantifying the different commodities in relation
to the archaeological context, in order to determine the size and extent of the
freight traffic (Tomber 1993). This contribution should, therefore, be considered
a work in progress, rather than the final word on the trade that came through
the harbor of Berenike.

COMMODITIES aND CONTAINERS

Berenike was a desert town on a wind-swept sea shore, an arid coastal empo-
rivm with hardly any local food production and a lack of local raw materials.
Apart from a small number of sheep, goats and camels, animals that could sur-
vive on the desert vegetation in an area with a Hmited carrying capacity, local
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food stuffs would be mainly garlic, beans, salad greens and other plants that
could be grown in small garden plots, moistened with waste water (Cappers
2002: 31-53). Most food (for instance grain), but also water and raw materials
had to be brought in. Therefore, the goods transported by caravan from the Nile
Valley to Berenike, a trip that took 12 days along a well-established route with
way stations at regular intervals, were not entirely shipments of trade goods. A
considerable part of the commodities were destined to be consumed at Berenike.

Water was brought in from a number of fortified wells at a distance of
approximately 8 kilometers from the town. We must keep in mind that just as
the caravans that traveled through the Eastern Desert brought not only goods
for export, but also supplies for the ships as well as the local inhabitants of
Berenike, the water transports, probably on donkey or camel back, provided the
drinking water both for the town’s consumption and for provisioning the ships
in sufficient quantities to allow them to reach the next place along the Red Sea
shore where water could be taken in.

Furthermore, the trade passing through Berenike moved in two directions:
from the Mediterranean and Egypt goods were transferred onto Nile ships, taken
by boat up the Nile to Koptos, loaded on camels and walked through the
Eastern Desert to the harbor, to be transferred there from caravan to seagoing
vessel. The ships awaiting the goods had just unloaded their commodities from
India, Arabia and Africa; these were taken back to Koptos, Alexandria and
thence on to many other places in the Roman Empire. Most of this activity took
place in summer months, the ships arriving with the Monsoon wind from the
East and up the Red Sea in early summer, while ships heading out across the
Indian ocean had to leave in late summer (PME 39, 49, 56). At a transfer har-
bor there is always a certain percentage of loss of goods, partly through acci-
dents with loading, partly because even in well-controlled circumstances, the
local population seems to get access to some of the commodities, either legally
or otherwise. Thus our evidence in Berenike consists partly of mentions of
goods in documents, partly of containers (wine, oil or fish sauce amphorae)
from different areas of the Mediterranean, partly of remains of the goods them-
selves that were apparently available in such abundance that they could end up
in the trash dumps. The archaeological finds from the higher elevated and west-
ern parts of Berenike show a surprisingly good level of preservation of organic..

materials (Wendrich 1998). Thus, the area of the early Roman trash dump,

which is located at a considerable height above ground water level and to the
west of the town’s center, has vielded an abundance of organic evidence that
includes seeds, textiles, basketry, matting, cordage, leather,-animal bones and
papyri. Apart from these perishable articles, there are also commodities that
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have a much more permanent character. Gems were an imporiant commodity
and they do survive in the archaeological record. A wide variety of precious and
semi-precious stones have been found in early Roman contexts in Berenike.

In this section an inventory is made of the commodities that we would expect
to encounter in Berenike, based upon textual evidence and the goods that were
actually found. In the discussion we will try to explain why certain goods do
not occur in the archaeological record, while others have been found in abun-
dance, but are never mentioned as a trade commodity. This enables us to define
the specific angle from which the texts were written, and so gives insight into
the possible biases of our textual sources. To balance the information the
authors of this contribution have looked at perishable and non-perishable mate-
rials, products for local use, and trade goods.

There are some fundamental problems with the latter division, Goods pass-
ing through the Eastern Desert to Berenike were transported to support the local
population of the harbor town and to provision ships as well as Roman com-
munities abroad. An important part of the goods transported from the Nile
Valley to Berenike were not trade goods, but support products. To a lesser
extent goods that came to Berenike by ship may have contained support prod-
ucts (e.g. rice} for a local non-Romanized population or for ships’ crews while
in port.

In Tables 1-3 an inventory is made of a selection of goods found in first and
second century AD contexts. A summary of the archaeological context type is
given, and the historical context is indicated (type of source), as well as the
information we have on the provenance and destination of the goods. The lat-
ter information is mainly based on textual evidence, since we do not have com-
parable archaeological data for the distribution of the goods around the Red Sea
and in the Indian Ocean Basin for all our categories. Table 1 deals with a non-
perishable goods par excellence: stone. The distinction between stone for local
use and as a trade good is not very complicated for this category. It follows
roughly the distinction between building stones and gemstones, although there
are some exceptions, as will be shown below. Table 2 lists botanical com-
modities. Table 3 lists wine, oil and fish products, based on ceramic evidence.
This selection excludes a large number of goods, such as glass, beads, metal, .
textiles and animal products (e.g. ivory, leopard skins, turtle shell, coral, pearls,
and of course fish, meat, lard as well as escargots that were imported for local
consumption in Berenike).

The three categories presented in Tables 1-3 have been selected because they
give a good overview of the different types of evidence as well as the variation
in sources and destinations. Gemstones are non-perishable and their transporta-
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tion is based solely on their value as trade goods. The botanical evidence is
much more complicated, because shipments of, for instance, wheat may have
any of four functions: provisioning of the population of Berenike, provisioning
ships for crew consumption at sea, shipments of food for the outlying Roman
posts in Africa and India, and trade commodity. Apart from the complex ques-
tion of the destination of wheat, the fact that botanical materials are perishable
means that the amounts found at Berenike do not reflect the quantities that were
once deposited. Archaeological evidence for spices and incense is equally
dependent on the preservational circumstances for organic materials, but the
rationale behind the shipment of these goods is less equivocal than for that of
food stuffs. The shipments of wine and oil, as outlined in Table 3, are based
upon a third body of evidence, the remains of amphorae.

Stone (Table 1)

Egyptian stone products for local use and export—The Eastern Desert was
an important source for both decorative building stones and gemstones. In the
early Roman period the quarries of Mons Porphyrites and Mons Claudianus pro-
duced columns, fountain basins and revetments which were exported to other
parts of the Roman Empire. The only decorative building stone found in
Berenike, however, was Proconnesian marble from the Sea of Marmara in
northwestern Turkey (Harrell 1996: 111; Harrell 1998: Table 4-13). The marble
is never mentioned in ancient sources concerning Berenike and was probably
transported to Berenike in small quantities to decorate some of the temples and
official buildings in the harbor town, rather than for export. Most of Berenike
was built of coral heads collected from the nearby reefs. Rock gypsum and the
closely related rock anhydrite were also used at Berenike for ashlar blocks and
other architectural elements. These materials were locally available on Ras
Benas, the peninsula just north of Berenike which shelters the harbor from the
prevailing northern winds (Harrell 1996: 106-107).

Exports from Berenike concentrated on gemstones, which were mostly
shipped to Arabian and African harbors. The abundance of Indian gemstones
(see below) effectively closed off the Far Eastern market, with the exception of
three minerals and one type of gemstone. The latter is the chrysolithon of the
Periplus (PME 39, 49 and 56) and was taken to Barbarikon, Barygaza, Muziris®:

* In addition to the abbreviations listed above in note 2 this section has the reference QS
to Theophrastus’ On Stores (Caley and Richards 1956).
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Table | evidence for stones found in early Roman (Ist and 2nd century AD) contexts in
Berenike or in contemporary textual sources, in the order of their occurrence in the text

Commodity: Berenike Textual Source Provenance Destination
Stones Finds (harbor)
marble yes no Turkey Berenike?
(Proconnesus}
rock anhydrite yes na Eastern Desert  Berenike
rock gypsum yes no Eastern Desert  Berenike
coral heads yes no Berenike Berenike
Peridot yes Agatharchides Red Sea India
(OES), Diodorus  {Berenike) {Barbarikon, Barygaza,
(LK), Periplus Muziris, Nelkynda)
(PME), Pliny
(NH), Strabo (G)
realgar yes Periplus (PME),  Eastern Desert India
Pliny (NH) (Berenike) (Barygaza, Muziris,
Nelkynda)
orpiment no Periplus (PME),  Eastern Desert India
Pliny (NH), (Muziris, Nelkynda)
Theophrastus
(08)
stibnite no Periplus (PME),  Eastern Desert India
Pliny (NH) {Barygaza, Muziris,
Nelkynda)
amethyst yes Periplus’ (PME)  Eastern Desert  Africa {(Mosyllon)
quartz “stones” (Berenike)
green beryl yes Periplus’ (PME)  Eastern Desert Africa {Mosylion)
(emerald) (“stones™) (Berenike)
Pliny (NH),
Strabo (G)
alabaster no Diodorus (LH), South Arabia Egypt or Mediterranean
gypsum yes Periplus (PME),
(“true alabaster’) Pliny (NH}
or white marble
obsidian yes Periplus (PME),  Ethiopia/Eritrea  Egypt or Mediterranean
Pliny {NH)
furquoise 1o Periplus (PME),  Sinai/NE Iran Egypt or Mediterranean
Pliny (NI (Barbarikon)
lapis lazuli yes Periplus (PME), NE Afghanistan Egypt or Mediterranean
Pliny (NH) (Barbarikon) -




BERENIKE CROSSROADS: THE INTEGRATION OF INFORMATION 35

Table 1: (cont)

Commaodity: Berenike Textual Source Provenance Destination
Stones Finds (harbor)
chalcedonic ves Periplus (PME), India Egypt or Medijterranean
quartz: banded Pliny (NH) (Barygaza)
agate, onyx
and sardonyx
{cameo blanks)
fluorite and/for yes Periplus (PME), Iran or India Egypt or Mediterranean
chalcedonic (quartz.  Pliny (NH) (Barygaza)
quartz: agate, only}
carnelian or
sard
diamend, or no Periplus (PME}, India (diamond) Egypt or Mediterranean
colorless Pliny (NH), or
corundum Theophrastus Sri Lanka
(08) {corundum)
{Muziris,
Nelkynda)
blue corundom yes Periplus (PME), India or Egypt or Mediterranean
(sapphire) Pliny (NIT) Sri Lanka
Soiinus (CM} (Muziris,
Nelkynda)
red corundum no
(ruby}
amethyst yes Periplus’ (PME)
quartz
citrine quartz no
colorless yes “transparent India or Egypt or Mediterranean
quartz gemstones of Sri Lanka '
all kinds” (Mugziris,
Nelkynda)
chrysoberyl no
aguamarine yes
beryl
almandine yes
garnet
zircon no
tourmaline no
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and Nelkynda (Casson 1989: 74-85). Pliny says chrysolithus is “a bright golden
transparent stone {that] comes to us from Ethiopia” (NH 37: 126), which, for
the Romans, included the southern part of Egypt’s Eastern Desert and its exten-
sion into present Sudan. The Periplus’ chrysolithon can only be the warm yel-
lowish-green peridot (the gemstone variety of olivine) from Zabargad or St.
John’s Island, 80 km southeast of Berenike (Ball 1950: 281-284; Casson 1989:
190, 260; Harrell 1999: 115-116). Zabargad Island was the only known source
of peridot in the Classical world (Keller 1990: 119-127; Warmington 1974: 253)
and, thus, would have been an important Egyptian export during Roman times.
It is odd that the Periplus does not refer to this mineral by its common ancient
name fopazos.

Numerous ancient writers refer to the Egyptian peridot. Strabo (G 16.4.6)
describes the neighborhood of Berenike and mentions the existence of fopazia
quarries on the island of Ophiodes (“snakey”) that produced a “transparent stone
that sparkles with golden luster (chrysoeides).” Strabo’s account basically para-
phrases that of Agatharchides (OES 5.82). which was also the source of
Diodorus’ nearly identical account (LH 3.39). Pliny (NH 37.107-109}) certainly
knew the Egyptian fopazo and, significantly, says that topazo “is the only pre-
cious stone that is affected by an iron file, whereas all others have to be
smoothed with Naxian stone [i.e. emery, a granular variety of corundum].” With
a Mohs hardness of 6.5-7, peridot is softer than most other gemstones. It is
clear from the above descriptions of topazo that it would not be out-of-line for
the author of the Peripius to call peridot chrysolithor (“golden colored stone™).
Several unworked pieces and one shaped cabochon of peridot have been found
at Berenike.

At Berenike the team found a few small pieces of realgar, a red mineral
(AsS), which was used anciently for paint pigment and medicine (Caley and
Richards 1956: 171-172; Casson 1989; 208; Harrell 1999: 116-117; Schoff
1912; 191-192). Geologically, realgar commonly occurs in gold veins, and usu-
ally in close association with orpiment and stibnite. All three minerals were exported
from the numerons Roman gold mines in the Eastern Desert to India. However,
no evidence was found in Berenike for orpiment and stibnite.

In ancient sources realgar is referred to as sandarache (PME 49, 56), while:

orpiment (As,S,), which like realgar, contains arsenic, is called arsenichon:,

(PME 56), arrhenicum (NH 34.56,178) or arrenikon {OS 40, 31). Stibnite
{Sb,S,) should perhaps be identified as the stimi of the Periplus (PME 49, 56).
Even though Pliny’s (NH 33.33.101) description of stimi (also stibi) is not a
good fit to this mineral, it is still probably the material referred to by the
Periplus’ author (Casson 1989: 208-209; Harrell 1999: 117; Schoff 1912: 192-
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193). This identification is strengthened by stimi’s close association with
sandarache and arsenichon in the Eastern trade, and with the close geologic
occurrence of stibnite, realgar and orpiment. All three were used as medicine.
Realgar and stibnite were exported to Barygaza, Muziris and Nelkynda (Casson
1989: 80-85), while orpiment was shipped to Muziris and Nelkynda only
{Casson 1989: B4-85).

The Periplus mentions export from Egypt to the African harbor of Mosylton
of lithia which is the iotacistical writing of litheia (PME 10). The term literally
means ‘gemstones’ but Schoff (1912: 26) thinks it refers to glass. This latter
translation is almost certainly wrong, because the author of the Periplus
identifies glass as Ayelos in a list of Egyptian exports {Casson 1989 80-81). As
indicated above, it i3 significant that these were brought to Mosyllon, rather
than to the gemstone-exporting Indian ports.

Two gemstones which Egypt surely exported and for which Roman quarries
are known are amethyst {purple quartz, $i0,) and emerald, the Roman smarag-
dus (green beryl, Be,AL[S1.0 1. The amethyst quarries are in Wadi el-Hudi,
230 km west of Berenike (Shaw and Jameson 1993: 84, 86, 94) and Wadi Abu
Diyeiba, about 300 km north of Berenike, near the Roman port of Myos Hormos
at Quseir (Meredith 1958: 9; Murray 1914). Amethysts have been found at Berenike,
but these could have come from India rather than the Eastern Desert (see
below).

Emerald is by far the most abundant gemstone found at Berenike, with sev-
eral scores of crystal fragments recovered to date. Does this indicate that it was
an important trade item, or was it the only gemstone readily available to the
Berenike inhabitants? The quarries of Mons Smaragdus (the mountains around
wadis Sikait, Zabara, Nugrus and Umm Kabu), about 90 km northwest of
Berenike (Hume 1934: 109-125; Sinkankas 1989: 542-548) were well known in
antiquity. Several ancient authors refer to these quarries, among whom are
Strabo (G 17.1.45) and Pliny (NH 37.17.65, 37.16.64 and 37.18.69). Emerald
is, however, not specifically mentioned in the Periplus. Perhaps Pliny gives a
clie to why the emeralds were apparently not exported to India, but instead to
Mosyllon and perhaps minor ports along the various routes. He describes the
Egyptian variety of smaragdus as “bright green, although they are rare.iy_
flawless or uniform in tint.” More recent authors share this low opinion of
Egyptian emeralds. For example, Smith and Phillips (1972: 308) write they are
mostly “cloudy and rather light in color.” They were, thus, probably not a trade
item to India, which had its own pale greenish-bloe aquamarine beryls (De Romanis
1997: 95-98; Sinkankas 1989: 445-355, 507-508; Wadia 1975: 458). Other pos-
sible gemstones for export from Egypt are green malachite (Cu,CO,[OH],) and
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greenish-blue turquoise associated with copper deposits in the Sinai (Lucas and
Harris 1962: 202-205, 400-401, 404-405). Malachite is also commonly associ-
ated with copper deposits throughout the Eastern Desert. The Sinai mines wete
heavily worked during the Egyptian dynastic period, but they may not have
been active in Roman times. Egypt's importation of Indian turquoise (see
below), indeed, seems to indicate that they were not. No turquoise has been
found at Berenike and only one piece of malachite has been recovered,

African and Arabian stones encountered in Berenike—Some stones that are pre-
sented as ‘Arabian’ by classical authors did not necessarily originate in the
Arabian peninsula, but were traded through the Arabian harbors. An example is
Pliny’s listing of ‘Arabian’ varieties of adamas, a costly clear stone, either a
clear colorless variety of corundum or diamond (see below). The first probably
came from Sri Lanka, the latter from India, but both were probably traded
through Arabian ports.

A stone that probably did derive from the Arabian peninsula was lygdinos, a
celebrated sculptural stone, which Pliny compares to the brilliantly white mar-
ble from the Greek island of Paros and of which he says: “in earlier times it
[lvgdinos] was normally imported from Arabia” (NH 36.13.62, a similar account
is found in Diodorus’ LH 2.52). Pliny’s Arabia is almost certainly Arabia Felix,
which corresponds geographically to modern-day Yemen (Harrell 1999: 109-
110). The Peripius mentions “lygdos” (PME 24) and states that its provenance
is Muza in South Arabia (Casson 1989: 64-65, 156). Contrary to the translation
of Huntingford (1980: 34, 141) and Casson (1989 31, 114), the [ygdos men-
tioned in the Periplus may not be geologic marble (i.e. a metamorphic rock con-
sisting largely of the mineral calcite CaCO,), but rather, as Schoff (1912: 31,
114) suggests, “alabaster gypsum.” This is the ‘true alabaster,” not to be con-
fused with the ‘Egyptian alabaster,” which is a calcitic rock more correctly
referred to as ‘travertine.” True alabaster is a fine grained, massive variety of
‘rock gypsum,” which is a sedimentary rock consisting mainly of the mineral
gypsum (CaSO,+2H,0). Although an ancient quarry for white marble does exist
near Marib in Yemen (Geukens 1966: B12), this country is better known for ifs
alabaster gypsum. From at least medieval times until the present, it has been
the principal decorative stone used in Yemen with quarries near Sana‘a and
elsewhere (Fricke 1953: 1062; Scott 1947: 125). The lygdos of the Perip'ﬁi;rﬁ;f@
may, thus, be either alabaster gypsum or, iess likely, marble. The former has
not been encountered in Berenike and the presence of the latter is uncertain,
unless a fragment of a well-carved platter in white marble is of Yemeni origin.
The building stones in Berenike were either local rock gypsum, rock anhydrite
or Proconnesian marble imported from Turkey (see above).
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A harbor in Fritrea, Hauvachil Bay, is mentioned in the Periplus as the source
of opsianos lithos (PME 5, Casson 1989: 52-53). This stone is the only one
mentioned in the Periplus that was not specifically identified as a trade item.
The fact that it is mentioned at all, however, suggests that it may have been of
interest to traders and, thus, a commercial commodity. [t is the same material
as Pliny’s opsiano (NH 37.65.177) and obsianae (NH 37.76.200), about which
he says (NH 36.67.196): “the stone [was] found by Obsius in Ethiopia” (De
Romanis 1996: 225-239).

Opsianos lithos is clearly the black volcanic glass known as obsidian (Ball
1950: 327, Casson 1989: 109; Harrell 1999: 115; Schoff 1912: 66). The local-
ity mentioned in the Periplus, Hauachil Bay, is a well-known source of this
rock (Zarins 1989; 348). Although not normally considered a gemstone, obsid-
ian was occasionally used anciently for jewelry and other small, carved objects.
Its naturally witra-sharp edges would have also made it especially useful for cut-
ting blades. Numerous unworked fragments of obsidian have been found at Berenike.
An alternative source of these may be areas in South Arabia.

Gemstones from India and Sri Lanka—In the early Roman period India was the
precminent source of gemstones. The Periplus lists challeanos lithos, sap-
pheivos, onychine lithia, moyrrine, adamas, hyachinthos and [ithia diaphanes
pantoia. The first came from Barbarikon (Casson 1989, 74-75). The challeanos
lithos corresponds with Pliny’s callainag and callais, which he says (NH
37.33.110-112) originates in the “hinterfand beyond India™ (see also NH 37.56.151).
There is widespread agreement that the name challeanos lithos and its variants
refer to the gemstone turquoise (CuAl, [PO,],JOH]»4H,0) (Ball 1950: 285-289;
Casson 1989: 194, Harrell 1999: 110; Schoff 1912: 170; Smith and Phillips
1972: 447). Wadia (1973: 460) and Warmington (1974: 255) report that tur-
quoise was not a product of India, but was probably brought to Barbarikon,
where it was traded, from the well-known deposits at Ma‘dan near ancient
Nishapur in northeast Iran, i.e. in Pliny’s “hinterland beyond India.” If turquoise
was truly imported into Egypt this is somewhat surprising, because this minerai
was quarried anciently (from the Old Kingdom onwards) at Magharah and
Serabit el-Khadim in the southwest Sinai peninsula (Lucas and Harris 1962:

202-203, 404-405). Pliny (NH 37.33.112) seems to know this when he says
“some authorities say that callainae are found in Arabia.” Perhaps the Fastern ™

turquoise was of a superior quality, as Smith and Phillips (1972: 448) maintain,
and so fetched a better price in the Mediterranean trade than that from the
Sinai. Alternatively, perhaps the Sinai quarries were not in operation at the time
the Periplus was written. No turquoise has so far been found at Berenike.

The sappheiros (PME 39) came from Barbarikon along with the challeanos
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lithos (Casson 1989: 74-75). Pliny, in referring to sappiri, says (NH 37.39.120)
“the best is found in Persia” (see also NH 33.21.68, 37.39.119 and 37.54.139;
Theophrastus’ OS 23 and 37). Sappheiros is, unquestionably, the gemstone now
known as lapis lazuli, although the name was apparently also occasionally
applied to other opaque blue stones (Ball 1950: 291-292; Caley and Richards
1956: 136-137, Casson 1989: 194; Harrell 1999; Schoff 1912: 170-171). Lapis
lazuli is a medieval rendering of the Persian lazhward, meaning blue (Mitchell
1985: 110). It is a rock consisting mainly of dark blue lazurite ({Na,
Ca] [AISIO, ] [SO,, S,Cl],) or the closely related mineral haiiynite ([Na, Cal,,
[AISIO][S0,], ) with scattered specks of golden pyrite (FeS,) and occasional
veins and patches of white calcite (CaCO,). The only known ancient source for
this rock is the Kokscha Valley in northeast Afghanistan (in the eastern part of
Pliny’s Persia), and so the port of Barbarikon would have been a place where
lapis lazuli was traded (Rosen 1988: 11-13; Smith and Phillips 1972: 446-447,;
Warmington 1974: 251-252). Only one small, unworked piece of lapis lazuli has
so far been found at Berenike,

The onychine lithia (PME 48-49) came from Barygaza (Casson 1989: 80-81).
Pliny (NH 37.24.90-91), in describing onychis, says “while the Indian onychem
has several different colors, fiery red, black and that of horn, surrounded by a
white layer as in an eye, and in some cases traversed by a slanting layer. ..
[there is] also an Arabian onychem which differs from the Indian in that the lat-
ter displays a small fiery red layer surrounded by one or more white bands . . .
[whereas the former] is found to be black with white bands . . . [but there is also
another} Indian [onyx] that is flesh~colored, with part of it resembling the car-
bunculi fpossibly red] and a part, the chrysolithis [i.e., yellow or perhaps yel-
lowish green as in peridot, see above] and the amethystin [i.e. purple amethyst
quartz].” A complementary description of onychion is provided by Theophrastus
(08 31).

From these descriptions there can be no doubt that the onvchine lithia of the
Periplus is the gemstone variety of chalcedonic quartz (8i0,) known as agate
(Ball 1950; Caley and Richards 1956: 127-128; Harrell 1999: 111-112; Schoff
1912: 193-194), including its subvarieties ‘banded agate’ with concentric layers
of various colors, ‘onyx” with plane-banded alternating white and dark grayish..

to brownish layers, and ‘sardonyx’ with plane-banded white and reddish layers. ;.

There are many sources of fine agate in India and these have been a trade com-
modity from ancient times onward (Smith and Phillips 1972: 434; Wadia 1975:
460; Warmington 1974: 237-242). Warmington (1974: 259) i3 of the opinion
that the agate referred to by Pliny as “Arabian™ actually came from India, but
was traded from some of the Arabian ports. Many pieces of onyx and sardonyx




BERENIKE CROSSROADS: THE INTEGRATION OF INFORMATION 61

have been found at Berenike, and most of these are cut into flat, oval disks for
cameos. [t may be then that the trade in onychine lithia mentioned by the
Periplus largely involved cameo blanks,

The mourrhine (PME 48) came from Barygaza along with onychine lithia
{Casson 1989: 80-81). This material is probably the same as Pliny’s myrrhina
(also murrina and murrhing) that he says (NH 37.8.21-22) “come to us from
the East. .. particularly within the kingdom of Parthia (see also NH 33.2.5;
36.67.198 and 37.7.18-20). There has been disagreement among scholars over
the identity of this material, but the strong consensus is that the name mour-
rhine and its variants refer either to fluorite, also known as fluorspar, or agate
(Ball 1950: 215-221; Casson 1989: 206; Harrell 1999: 112-113; Loewental ef al.
1949; Schoff 1912: 193-194). Roman cups and bowls in both materials are
known. However, the properties of the material as described by Pliny and other
ancient writers fit only fluorite (CaF,) as is convincingly argued by Loewental
et al. {1949). Also, it seems unlikely that Pliny would have confused his achates
{NH 37.54.139-142) and onychis with a myrrhina of agate composition. Although
there are reports of fluorite deposits in Iran (Loewental et af. 1949), no ancient
and modern workings are known. There are also no anciently worked deposits
in India and this led Ball (1950: 220-221) and Warmington (1974: 238-239,
259} to conclude that myrrhina from India was either agate or another form of
chalcedonic quartz, such as carnelian or sard. In one passage (PME 6), the
Periplus mentions morrines in the context of glassware (apparently glass imita-
tions of stone), and says it was a product of Diospolis (Thebes) in Egypt and
exported to Barbarikon (Casson 1989: 52-53, 111-112). Thus, the mouwrrhine
imported from Barygaza is not likely to also be glass. No fluorite has been
found at Berenike, but carnelian, sard and agate are abundantly present. Occurrences
of these gemstones are rare in Egypt and no ancient workings are known. The
carnelian at Berenike commonly occurs as well-worn pebbles and this is con-
sistent with a provenance in Sri Lanka’s famous gemstone-rich placer gravels.

The adamas (PME 56} came from Muziris and Nelkynda (Casson 1989: 84-
85). Pliny (NH 37.15.55-58) recognized varieties of adamas from widely scat-
tered localities throughout the anclent world, including Arabia and India (see
also NH 37.15.60-61 and 37.76.200 and Theophrastus’ OS 19). It is widely .

agreed that adamas is either colorless corundum (ALO,) or, more likely, dia- S

mond (C), both among the most precious of gemstones (Ball 1950: 242-246;
Caley and Richards 1956: 91-92; Casson 1989: 223; Harrell 1999: 113-114;
Schoff 1912: 224-226). The name ‘corundum’ is apparently derived from the
Indian kauruntaka, and ‘diamond’ is a corruption of the Greek adamas
{Mitchell 1979: 107, F11). Pliny’s detailed description of adamas fits best with
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diamond. In antiquity, diamonds came only from India (Ball 1950: 249-25G;
Smith and Phillips 1972: 26; Wadia 1973: 455-456; Warmington 1974: 236),
and so the other varieties of adamas mentioned by Pliny may be corundum
which is a more widely distributed mineral. Colorless corundum could also have
come from Sri Lanka (Smith and Phillips 1972: 300) where deposits of colored
varieties of this mineral (red ruby and blue sapphire) are well known (Wadia
1975: 456-457;, Warmington 1974: 247-249). No diamond or colorless corun-
dum has been found at Berenike.

The hyanchinthos (PME 56) came from Muziris and Nelkyunda along with
adamas (Casson 1989, 84-85). Pliny (NH 37.41.125) and Solinus (CM 30.32-
33) provide useful descriptions of Ayacinthos (Ball 1950: 294) bui say nothing
of its sowrce. It is generally accepted that the word hyanchinthos and its vari-
ants refer to the blue variety of corundum known as sapphire (Ball 1950: 264-
295; Casson 1989: 223: Harrell 1999: 114; Schoff 1912; 226-227). This modern
name is derived, of course, from the ancient sappheiros/sappiri, which referred
to lapis lazuli and occasionally other blue stones. Blue sapphire was produced
anciently on Sri Lanka and would have been traded in the nearby ports on the
Indian mainfand (Smith and Phillips 1972: 299-300; Wadia 1975: 456-457;
Warmington 1974: 247-249). One unworked fragment of sapphire has been
found at Berenike, and a nicely shaped double cabochon was recovered from
Shenshef, a satellite settiement 35 km southwest of Berenike.

The lithia diaphanes parntoia (PME 56) translates as “transparent gemstones
of all kinds,” and these came from Muziris and Nelkynda along with the
adamas and hyachinthos (Casson 1989: 84-85). It is impossible to say what
stones these are, but they undoubtedly include at least some of the following
gemstones that are known to have come from southern India and especially
Sri Lanka: amethyst quartz, citrine quartz, colorless quartz (rock crystalj,
chrysoberyl, ruby corundum, aguamarine beryl, almandine garpet, zircon, and
tourmaline (Ball 1950: 66-67; De Romanis 1997 95-98; Sinkankas 1989: 445.-
455; Warmington 1974: 245-254). Of these minerals the ones found at Berenike
were: amethyst quartz, coloriess quartz, aquamarine beryl, and almandine garnet.

Botanical commodities (Table 2)

In Egypt plant remains are preserved in both a chamred and a desiccated con- S,

dition. Especially the latter preservation mode, owing to the arid climate, facil-
itates identification mostly to the level of species. A successful identification,
however, depends on the degree of fragmentation and the availability of match-
ing reference material. In an archaeobotanical context, soiid'piant parts such as
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seeds, fruits and stem fragments of woody plants, account for the largest part
of the archaeobotanical records. This will introduce bias for plant species that
are traded for their fragile plant parts such as flowers (e.g. saffron [Crocus
sativus L.]) or leaves (e.g. malabathron [Cinnamomum spp.]). The identification
of the well preserved and diagnostic plant remains at Berenike is partly ham-
pered by their broad scope of origin. The number of cultivated species that
come into consideration is huge, as trade contacts were maintained with Africa
south of the Sahara, the Arabian peninsula and the Indian Ocean Basin. Furthermore,
indirect trade contacts with the Far East via India were possible from the first
century AD onwards, enlarging the potential commodities with a distinet set of
vegetal products (Cappers forthcoming a).

The archaecobotanical research at Berenike has yielded a substantial list of
cultivated plants, representing cereals, pulses, vegetables and tubers, fruit plants,
condiments and spices, oil, incense and fibre crops, and dye and tannin pro-
ducing plants (Table 2). The identification of their possible area of origin and
final destination is often ambiguous. To determine the area of origin is espe-
cially problematic when the distribution range of a plant species is relatively
large. A complicating factor is the enlargement of the distribution area by a
spread of cultivated species such as rice and cotton outside their area of origin,
a process that was accelerated during classical times. The destination of the
plant products could have been Rome, Berenike or foreign harbors that were
visited for their exotic commeodities (for a detailed discussion see Cappers forth-
coming bj.

The number of plant species that is evidenced by both texts and botanical
remains at Berenike is limited. Of the 54 botanical commodities mentioned in
Table 2, only nine items meet this critetion. They concern staple foods repre-
senting cereals, vegetables and fruits. Three plant species are, so far, only
konown from written sources: cabbage, dill and parsley. The absence of seeds/
fruits might partly be explained by assuming that vegetative plant parts were
consumed. The ‘pickles’ mentioned in the Berenike ostraka refer perhaps to
pickled peach and apricot. These were perishable fruits that could not be grown
in Berenike, nor, when ripe, could have survived the 12-day crossing of the
Eastern Desert, but remains of which were, nevertheless, found in the trash
dumps of Berenike.

In more detail, this lack of balance is also recognized in the Periplus with
respect to import and export localities of botanical commodities. A total of 34
items of botanical origin are mentioned. The enumeration of plant names in
Table 2 clearly demonstrates that this document is far from complete.
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Table 2: evidence for botanical commeodities found in early Roman {1st and 2nd century AD)
contexts in Berenike or in contemporary textual sources

Commodity: Berenike Textual Transport Provenance Destination
Botanical Finds Source
Goods
CEREALS
Hard wheat desiceated Periplus in balk Nile Valley Berenike
and bread and (PME), and India
wheat carbonized Nikanor
(Triticum grains from (NA),
turgidum ssp. trash dump Ostraka
durum / Berenike
Triticum
aestivim)
Hulled 6-row desiccated Periplus in bulk Nile Valley Berenike
barley and (PME),
(Hordeum carbonized Nikanor
vulgare ssp. grains from (NA),
vilgare) trash dump Ostraka
Berenike
Rice (Oryza desiccated Periplus small India Periplus:
sativa} grains from (PME) numbers east African
trash dump (not ports;
cansidered as Roman
a grain) Empire
Job’s tears desiccated no textual smail India Roman
(Coix lacryma  fruits from sources numbers Empire
-jobi) trash dump
PULSES
White lupine desiccated no textual reasonable  Nile Valley Berenike
(Lupinus seeds from sources rumbers
albus) trash
Grass pea desiccated no textual small Nile Valley Berenike
(Lathyrus seeds from sources rumbers
sativis) trash
Lentil desiccated no textual in bulk Nile Valley Berenike
(Lens seeds from sources
culinaris) trash
Bitter vetch desiccated Nikanor (NA) small Nile Valley Berenike
(Vicia ervilia) seads from numbers
trash
Faba bean seeds from no textual small Nile Valley Berenike
(Vicia faba) trash sources numbers
desiccated
Mung bean desiccated no textuai small India Berenike or
(Vigha radiata)  seeds from sources numbers Roman
trash dump Empire
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Commodity: Berenike Textual Transport Provenance Destination
Botanical Finds Sources
Goods
VEGETABLES AND OIL PLANTS
Beet desiccated Ostraka reasonable  Nile Vailey Berenike
(Beta vulgaris)  receptacle Berenike numbers and

clusters Berenike
Garlic desiccated no textual reascnable  Nile Valley Berenike
(Allium bulbs and source numbers and
sativin) bulbel bases Berenike
Onion desiccated Ostraka smali Nile Valley Berenike
(Allium cepa) bulbel base Berenike aumbers and

Berenike

Caper bush desiccated no textual reasonable  Local Local use
{Capparis seads from sources numbers production
spinosa) trash
Colocinth desiccated no textual reasonable  Local Local use
(Citrullus seeds from SOLrces numbers production
colocinthus) trash
Watermeion desiceated no textual -reasonable  Nile Valley Berenike
(Citrullus seeds from sources numbers and export?
lanatus) trash
Bottle gourd desiccated no textual reasonable  Nile Valley Berenike
(Lagenaria seeds sources numbers and
siceraria) Berenike
Cabbage 1o Ostraka pickled? Nile Valley Berenike?
(Brassica sp.) archacological Berenike

evidence
Dill 1o Nikanor (NA) unknown Nile Valley Berenike?
(Anethum archaeological
graveolens) evidence
Parsley no Ostraka unknown Nile Valtey Berenike?
(Petroselinum archaeological Berenike
crispunt) evidence
Safflower desiccated no textual reasonable  Nile Valley Berenike?
(Cartharus fruits from sources aurnbers
tinctorius) trash
Sesame desiccated Nikanor (NA) in sacks, India Egypt
(Sesamum seeds and Periplus possibly
indicum) (PME): limited

sesame oil supply

Flax (Linum desiccated ne textuat sinall Nile Valley Berenike?
usitatissimurm) seeds sources nurnbers
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Commodity: Berenike Textual Transport Provenance Destination
Botanical Finds Sources
Goods
FRUITS AND NUTS
Fig desiccated no textual Fresh? Nile valiey Berenike?
(Ficus carica) fruits from sources Dried?
trash reasonable
numbers
Hazel desiccated neo texgual reasonable  Mediterranean  Berenike?
{Corylius fruits from sources numbers area
avellana) trash
Almond desiccated no texival reasonable  Mediterranean  Berenike?
{(Amygdalus fruit remains  sources numbers area
communis) from trash
Stone pine desiccated no textual in bulk Mediterranean  Berenike
{Pinus pineq) and charred sources area and export
seeds and itern?
cone
fragments
Peach desiccated noe textual single Mediterranean  Berenike
(Prunus fruitstone sources specimen area
persica)
Pomegranate desiccated no textual small Nile Valley Berenicke?
{Punica seeds sources numbers
arandaium)
Apple desiccated no textual small Mediterranean ~ Berenike?
(Malus seeds sources numbers area and
domestica) Nile Valley
Nabq (Ziziphus  desiccaied no textual Fresh in Eastern Berenike
spina-christi) fruit remains  sources bulk Besert
from trash
Olive desiccated Periplus in bulk Fayum and Periplus:
(Olea and charred (PME): olive Mediterranean  not
europaed) fruit stones oil and area mentioned
possibly
olives
(translation
unclear),
Nikanor (NA}
Grape desiceated Periplus Fresh, Nile valley Berenike
(Vitis vinifera)  seeds from (PME): bunches of and and ?
trash possibly grapes Mediterranean
grapes area
(translation
unclear),
Ostraka

Berenike
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Commaodity: Berenike Textual Transport  Provenance Destination
Botanical Finds Sources
Goods
Sugar date desiccated no textual in bulk Eastern Berenike
(Balanites fruit remains  sources Desert
aegyptiaca) from trash
Doam palm desiccated no textual in bulk Eastern Berenike
(fyphaene fruit remains  sources Desert
thebaica) from trash
Egyptian plum  desiccated no textual in bulk, Nile vailey ?
(Cordia myxay  fruits and sources dried? and
calyxes Fresh? Mediterranean
area
Cordia destccated no textual small Gebel Elba Berenike?
nevitlii/sinensis  fruits sources nummbers and
southern
area
Date desiccated Periplus in bulk Arabia and Arabia
(Phoenix and charred (PME) India
dactylifera) seeds
Balsam tree desiceated no textual small Gebel Elba Berenike?
(Commiphora fruits and sources nambers and
cf. gileadensis)  seeds southern
area
Coconut Trash dump:  Vita complete India Roman
{(Cocos fruit Apollonii: fraits or Empire
nucifera) fragments possibly first fruits
(endo-, meso- record without
and exocarp) fibers
Carob tree desiccated no textual reasonable  uncertain ?
{Ceratonia seeds sources numbers
siligua)
Semnna (Senna desiccated no texteal reasonabie  numbers Pesert
alexandrinafhe  fruits and sources numbers Desert
{oseri-ceda) seeds
Cacculus desiccated no textoal small Gebel Elba Berenike?
pendulus fruits sources numbers and
southern
areas
pickies stones of Ostraka pickied Nile Valley? Berenike?
peaches Berenike fruit?
SPICES AND CONDIMENTS
spices several Periplus dried East African not
(unspecified) (PME) ports specified
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Commodity: Berenike Texmal Transport  Provenance Destination
Botanical Finds Sources
Goods
Fenugreek desiccated no textuai reasonable  Nile Valley Berenike?
(Trigonella seeds sources numbers and
foenum- Berenike
graecum
Cumin desiccated no textual reasonable  Nile Valley Berenike?
(Cuminum seeds sources numbers and
cyminum Berenike
Black pepper abundant Periplus in bulk India Romar
(Piper nigrum)}  evidence in {PME) (Muziris, empire
trash dump Alexandrian Nelkynda)
and as hoard  Tarif: black
and white
pepper
Long pepper no Periplus dried India Roman
(Piper longum) archaeological (PME) {Barygaza) empire
evidence
Saffron no Periplus dried pistils ? Peripius:
(Crocus archacological (PME) Arabia
sativus) evidence
Coriander desiccated no textaal reguiar Berenike Berenike
(Coriandrum fruits from. sources supply
sariviim) trash dump
Fernel desiccated no textual reasonable  Nile valley Berenike
(Foeniculum fruits from sources numbers and
vilgare} trash Mediterranean
area
Abrus desiccated no textual reasonable  East Africa? Romas
seeds from SOUTCES numbers Empire?
trash
Incense indirect Ostraka Resin Ethiopia or Berenike
evidence Berenike? South Roman
Arabia Empire

The fact that Berenike was located in a4 remote, desert environment that only.

facilitated local cultivation of some vegetables on a regular scale, implies that:;

both staple and loxury items must have been imported from other regions
(Cappers forthcoming b). Most of the staple food, cereals and legumes, were
obtained from the Nile Valley. Additional supplies were imported from the
Mediterranean area and from more southernly located regions, including Gebel
Elba, 210 km south of Berenike, which receive considerable rainfall and are
characterised by a different flora (i.e. Flora Sudanense).
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The Mediterranean area not only delivered food which keeps well, such as
walnut (Juglans regia L.), hazel (Corylus avellana L.) and almond (Amygdalus
communis 1..), but also perishable food such as peaches (Prunus persica {L.]
Batsch.), cherry plums (P. cerasifera Ehr.) and domestic plums (P. domestica
L.}. The less arid regions south of Berenike provided, for example, incense
(Commiphora gileadensis [L.,] C. Christ) and the rare Ethiopian pea (Pisum
abyssinicum Braun), which has recently been accepted as a separate species.
The only archaeological context from which this plant is presently known is
Berenike.

Several textual sources mention pepper trade as one of the main objectives
of the Indian connection, in which three kinds of pepper are distinguished: white
and black pepper (respectively unripe and ripe fruits of black pepper [Piper
nigrum L.]) and long pepper (P. longum 1..). Long pepper grows in north India
and could have been obtained from Barygaza, whereas black pepper is native
to the Malabar coast (Kerala) and could have been traded in Muziris and
Nelkynda. Long pepper is traded as complete spikes with quite small fruits and
is, therefore, not to be confused with black pepper which has much larger fruits
that are separated from the spike. The presence of the wrinkled outer fruit wall
in most of the Berenike specimens indicate that we most probably are dealing
exclusively with ‘black pepper.” The huge quantities of black pepper that have
been found at Berenike, including an Indian doliam (storage jar) filled with well
over 7.5 kg of peppercorns, representing a value equivalent to enough wheat to
supply the average Roman for two years, contrast sharply with the scanty
records from other localities within the Roman Empire: Oberaden/Germany: 12
(Kucan 1984); Straubing/Germany: 52 (Kiister 19953}, Hanau-Salisweg/Ger-
many: 12 (Kreuz 1995); Biesheim-Kunheim/France: 1 (Jacomet and Schibler
2001). The dearth of pepper finds in Rome itself, perhaps the most important
destination for the trade, should probably be explained by a combination of fac-
tors. The published botanical research from excavations at Rome itself is scant
(Follieri 1975}, and the preservational circumstances for organic materials are
less favorable than in the deserts of Egypt. The large quantities of peppercorns
found at Berenike are only a fraction of the large supplies that must have been
temporarily stored in the town on their way to the large Horrea piperataria near
Rome (Platner and Ashby 1929: 16,63; Rickman 1971: 104-106).

The absence of long pepper, the price of which was 3.75 times that of black
pepper according to Pliny (NH 12.14.26-28), from the archaeobotanical record
seems to indicate that this spice was not much traded, possibly because it was
not much in demand or because most ships called at Indian harbors along the
Malabar coast (Kerala). It is striking that today’s supply of black and long pep-
per in Near Eastern spice markets mirrors that of Classical times.
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Whereas texts and archaeobotanical evidence supplement each other with respect
to black pepper, written sources are silent on other Indian plants found at
Berenike (coconut [Cocos nucifera L], vice [Oryza sativa L.], amla [Phyllanthus
emblica L.], mung bean [Vigna radiata (1..) Wilczek} and Job’s tears [Coix lacryma-
Jobi L.1). The transport of these items might, of course, be related to the pres-
ence of Indian traders in Berenike, preferring their own food above local supply,
but the quality of the items suggest that they were also brought to Rome. The
presence of many botanical items found at Berenike without Roman counter-
parts illustrates that trade centers such as harbors are pre-eminently places for
studying exotic commodities for the Roman markets.

The discrepancy between the archaeobotanical evidence from Berenike and
evidence from written sources is not confined to commodities from India, but
reflects also evidence from other botanical itemns. This phenomenon is explain-
able by taphonomic processes and excavation strategies. Unlike written sources,
botanical remains are not intentionally archived and the recovery of reasonable
concentrations in situ, such as the dolium with black pepper, is rather excep-
tional. Most of the unearthed botanical remains can be classified as waste mat-
ter and would have been discarded outside buildings. In the very early stage of
deposition, much of this archive will vanish, as it becomes prey to wind dis-
persal and browsing animals, Also incinerating rubbish will partly result in loss
of plant remains. Only when it is covered with a sufficiently thick layer of new
rubbish or sand will it have the opportunity to become part of the archaeo-
botanical archive of the site. The quality of the archacobotanical record greatly
depends on the sampling procedure. Common plant species, such as wheat, bar-
ley and date are present in almost every sample. Rare species, on the other
hand, such as amla and Ethiopian pea have a disjunctive dispersal pattern. It is
obvious that the presence of large dump areas calls for special sampling strate-
gles to optimize the recovery of these clustered species.

Because archaeobotanical research in Berenike has been based on morpho-
logical features, special categories of plant products will be underexposed. This
is true for liquids and secretions from stems, leaves and roots (e.g. resing, gums
and oils), all of which are well represented in written sources dealing with the
trade in Berenike. ;

A special problem is the interpretation of plant names in written sources. Fot:.
many botanical commodities from India it is still unclear which Latin or Greek
names were used. Although scientific plant names are in Latin, it should be
realised that the binomial nomenclature was only introduced by C. von Linné
in the 18th century. And even though these binomials are partly based on Greek
and Latin names mentioned by classical writers, their current status might devi-
ate from their original ‘classical’ name. The reason is that every taxon (e.g.
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plant species, subspecies or variety} may be subject to remodelling and conse-
quently new names may be introduced, in which the assignment is determined
by the international code of botanical nomenclature (ICBN). Because the ICBN
rules may result in the reuse of existing names for newly defined taxa, linking
old trade names with analogous modern scientific plant names may lead to
wrong identifications. For the interpretation of the Latin cuci and the Greek cuciofeer
in classical texts, for example, references have been made to cucifera and
nucifera. Both words are used in Latin plant names, including palm trees. Pliny
(NH 15.34.114) uses the word cuci for an Egyptian tree and it is most likely
that it concerns the indigenous doam palm. The legitimate scientific name for
this plant is Hyphaene thebaica (L.) Mart.,, but one of its synonyms (i.e.
Cucifera thebaica Delile) includes the original classical term. In his transtation
of the Periplus, Schoff (1912: 99) interprets the Greek term nauplios (PME 17)
as ‘palm oil,” a translation which is adopted by Miller (1969: 27). Schoff
reached this identification through first correcting the Greek word nauplios to
nargilios, which in turn is related to the Sanskrit narikela or narikera and the
Prakrit nargil. According to Schoff, this palm oil came from the coconut. He
supports this interpretation by relating the Greek cuciofeer and the Latin cuci to
the scientific name of the coconut (Cocos rucifera 1.}, which, however is not
tenable. Especially for the coconut, which is conspicucus for its size, use and
taste, it is likely that a separate trade name was in use by the Romans.
Hohlwein (1939}, citing a work by Theophrastus (IV.IL.7), was misled by the
cutrent scientific name for the coconut (Cocos nucifera 1..) and interpreted xou-
kibgopdv as a coconut. Also Warmington (1928: 217) was of the opinion that
carly classical writers mentioned the coconut. The coconut is mentioned in Vira
Apallonii (3.5), a book on the life of Apollinius of Tyna written by Philostratus,
who lved in the second century AD, but only by a brief descriptive phrase:
farge nuts that are dedicated to shrines (cited by Warmington 1928: 217).
Warmington is correct in his interpretation that coconuts are meant, but he mis-
judges the context: the text is not referring to Greek temples, but to Indian
(family) altars dedicated fo deities such as Saraswati, Dantesvari and Khandoba.
The first indisputable description of the coconut is from Cosmas Indicopleustes
in his Topographia Christianae (11.444.D, Wolska-Conus 1973), which is dated -
to 530 AD. This text gives a name for the nut (Greek: karuon indikon, “Indian
nut”; Latin: argellia).

Of the 34 botanical commodities listed in the Periplus, 23 have been
‘identified” by conspicuous parallels in which generally the level of speculation
is high. Only the 11 botanical commodities, of which the identification is more
or less established, have been incorporated into Table 2. '
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The introduction of new botanical commeodities into the Roman Empire also
necessitated the introduction of new plant names by the classical authors. Such
new names may contain clues, relating them to indigenous terminology, but for
many their exact identification has to be derived from the textual context. This
might be a description referring, for example, to the morphology of the plant
product, its use or its origin. Also the common denominator in an enumeration
may contribute to a well-considered interpretation. But prudence is called for as
modern groupings may deviate from former ones. In the Periplus, for example,
rice is not considered a grain, nor is Berenike mentioned as a transit port for
rice. Nevertheless, the import of rice in Berenike has been confirmed by
archaeobotanical research. Rice could have been obtained from Socotra or the
so-called far-side ports on the porthern coast of Somalia.

Amphora-borne Products (Table 3)

Table 3 summarizes the evidence for the different products and source areas
represented by the amphorae from Berenike. This includes all types of first/sec-
ond century AD date, regardless of their findspot and therefore includes those
that may be present only residually in later deposits, There are, naturally, addi-
tional imported amphora types for which no source can be assigned.

Amphorae, the transport containers of antiquity, were used for the long-dis-
tance conveyance of liquid commodities, particularly for goods associated with
and necessary to the Roman way of life. Although a diverse range of products
was transported in amphorae, the most common include wine (and by-products
such as defrunom and inferior wine known as vinegar), olive oil, and fish prod-
ucts (such as garum). The manufacture of amphorae is normally linked to the
regions or estates producing their confents and in this way to the agricultural
economy. Their widespread distribution relates primarily to their contents, rather
than to the amphorae as objects in their own right, Many other ceramic classes,
including fine table wares, were imported into Egypt, from where they were
transported to the Red Sea and eventually further east, alongside amphorae but
whereas amphorae are considered primary objects of trade because of their con-
tents these objects are considered secondary.

Amphora studies in themselves provide a complex example of the inter-rela-.

tionship between textual and archaeological studies, for when well preserved %,

many of the vessels have inscriptions relating to source, contents, weight etc.
These inscriptions—known as tiruli picti or dipinti-——can clarify many details
about specific vessel types, including date, provenance and contents. In addition,
some vessels, particularly during the period being dealt with here, are stamped
with the name of their maker or estate (see Peacock and Williams 1986: 9-14
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for a summary). As archaeological objects, source can also be investigated
through scientific analysis of the clay body (Bourriav ef al. 2000), the distribu-
tion patterns of the objects and, in some cases, the discovery of production sites.
Contents, too, can be scientifically investigated to detect residue absorbed into
the clay wall (Serpico 2000).

The foundation for amphora typology remains that established by Heinrich
Dressel in 1899, based on the amphora inscriptions from Monte Testaccio in
Rome, although obviously expanded and refined over the last one hundred years.
Essentially, an amphora type is defined by the association between vessel shape
and clay fabric, which in turn normally equates with a production area. Furthermore,
basic shapes are associated with certain food products, providing ease of prod-
uct identification in much the same way as today we associate particular bottle
shapes with, for example, cola or wine. Significantly, a one-to-one relationship
does not exist between fabric (and in turn source) and shape: instead as already
noted, certain shapes may be associated with specific products but manufactured
in a number of places and therefore in a range of fabrics. The best and most
extreme example of this is Dressel’s Type 2-4, which is common at Berenike.
This vessel, which carried wine, is characterized by a bead rim, double-rod han-
dle, carinated shoulder and peg base.

Table 3; Ceramic vessels for the transport of wine, oil, and fish products of early Roman date
(Ist and 2nd century AD) found at Berenike or in contemporary textual sources

Commeodity: Berenike Finds: Textual Provenance Destinations
Wine, OQil,  Ceramic Vessels Source and Listed in the
Fish Name of Periplus
Products Vessel

Wine Dressel 2-4; Mareotis

Amphores Egypticnncs
4 (Empereur 1986, figs
2-5% Class 10

(Peacock and Williams

1986)

Wine Dressel 2-4; Campania
Class 10 (Naples)
(Peaock and Williams
1986}

Wine Dressel 2-4 (Williams Northera
1994}, Campania
Class 10

(Peacock and Wiiliams
1986)
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Table 3: (cont.}

Commodity: Berenike Finds: Textual Provenance Destinations
Wine, Oil, Ceramic Vessels Source and Listed in the
Fish Name of Periplus
Products Vessel
Wine Gauloise 4 Gaul (Galiia
(Laubenheimer 1989); Narbonnensis)
Class 27
(Peacock and Williams
1986)
Wine Dressel 2-4 (Tomber Ladikena: Citicia Adulis (PME 6)
1998); Ostraka (Laodicea Muza (PME 24)
Class 10 Berenike, ad Mare) Barygaza for
(Peacock and Willlams  Nikanor Ozene (PME 49)
1986) archive,
Periplus
Wine Dressel 2-4 (Tchemia Tarraconensis
and Zevi 1972);
Class 10
(Peacock and Williams
1986)
Wine Early variant of Gaza Gaza
vessel (Majcherek
1995, pl. 4), probably
present but more
typical of the late
Roman period
Wine Onisian; Near Crete
Nikanor
archive
Wine Class 9 Rhodia: Rhodes
(Peacock and Williams  Ostraka
1986); (Peacock 1977)  Berenike
Wine Ttalika: Italy Adulis (PME 6)
Ostraka Muza (PME 24)
Berenike, Barygaza for -
Periplus Ozene (PME 49) &z
Wine Periplus Unknown Avalites (PME 7)

Azanian ports
(PME 17
Muza (PME 24)
Kane (PME 28}
Barbarikon for
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Table 3: (cont.)

Commodity: Berenike Finds: Textual Provenance Destinations
Wine, Oil, Ceramic Vessels Source and Listed in the
Fish Name of Periplus
Products Vessel
Minnagar
(PME 39)

Barygaza for
Ozene (PME 49

Nelkkynda/Muziris
for Bakare
(PME 356)
Wine Aminaia: Unknown
Ostraka
Berenike,
Nikanor
archive
TWine Late Roman Ephesia: Ephesus
(Bagnall Amphora 3 Ostraka region/
et al, (Riley 1981); Berenike Meander
2000, 20) Class 45 Valley

(Peacock and

Williams) Probably
represented in the st ¢,
but more typical of the
mid-4th and later.

MWine Kolophonia:
{Bagnall Ostraka
et al. Berenike,
2000, 20 Nikanor
archive
Gil Dressel 20; Baetica
Class 25

(Peacock and Williams
1986); (Ponsich 1988).

Oil Tripolitania I or I Tripelitania
(Panella 1973);
Classes 36-37
(Peacock and Williams
1986). Sherds generally
too fragmentary to
attribate to a specific
form.
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Table 3: {(cont.)

Commodity: Berenike Finds: Textual Provenance Destinations
Wine, Oil, Ceramic Vessels Source and Listed in the
Fish Name of Periplus
Products Vessel
Oil ftalika:
Ostraka
Berenike
il ‘ Ostraka Unknown Adulis (PME 6)
Berenike, Muza {PME 24)
Nikanor
archive,
Periplus
Fish Africana I ‘Piccolo’ North
products, {Zevi and Tchernia Africa
oil 1969); (Tunisia,
Class 33 (Peacock Byzacena)
and Williams 1986).
Fish Eg Classes 17-18 Cadiz
products (Peacock and Williams

1986) probably
represented by body
sherds (see also
Ponsich 1988).

7Fish Epimenia:
(Bagnall QOstraka
et al. Berenike,
2000, 2D Nikanor
archive
Wine Egyptian carly Roman,  Ostraka Egypt (Nile
(including including Amphores Berenike, Valley and
vinegar), Egyptiermes 3 Nikanor Mareotis)
fish (Empereur and Picon archive
products 1989, figs 11-12).
Unknown (Ballet and Vichy Aswan
1992, fig. 11}

Despite our extensive knowledge of amphorae, both from the textual and
archaeological evidence, the interpretation of amphora-borne commodities in the
documents is not simple. In particular, whether the usage of place names refers
to source area or is generalized to refer to vessel shapes and in turn measures
has been a matter of some debate (e.g. Bagnall er ¢l 2000; Kruit and Worp
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2000; Rathbone 1983): the consensus is that foreign geographical names gener-
ally refer to imported vessels/contents, Nevertheless, there is no simple re-
solution and individual documents need to be evaluated. For example, the
Kolophonion appears to be used as a wine measure rather than as a direct indi-
cation of the presence of foreign wine (Bagnall ef al. 2000: 18-20), and the
same may be true of the Rhodion, a measure commonly used in Egypt in con-
texts where imported wine is unlikely. Given Berenike’s role as an export entre-
pot, however, and the presence of Rhodian vessels on the site, it remains
possible that at Berenike the term does refer to imported wine.

One example of the complexity of the documents relevant to the Berenike
archive is the use of ltalika and Aminaia. On the basis of the evidence avail-
able in 1983, Rathbone convincingly equated the Aminaia of the Nikanor with
the [talika of the Periplus. Based on the large number of Berenike texis refer-
ring to Italian, rather than Aminean wine, Kruit and Worp (2000: 131-132)
argued that the Aminaia and [talika could no longer be equated and that the
Aminaia derived its name not from a place or vessel shape, but from the
Aminean vine. Bagnall et al. (2000: 19-20) concluded from the Berenike texts,
that Aminean wine was a rarer type of Italian wine, and could be Aminean
wine from Campania.

Although there are numerous amphora types of this period found at Berenike
for which a source cannot be identified, the majority of identifiable Italian ones
are Dressel 2-4 vessels of Campanian origin. Rathbone (1983: 85) has identified
Italy (especially Campania and central Italy), Sicily, Spain and Syria as areas
in which the Aminean vine was cultivated. Dressel 2-4 amphoras can be
identified at Berenike from three of these four areas: Italy (Campania), Spain
(Tarraconensis) and Syria (Laodicea ad Mare), the last matched to the Ladikena
of the Berenike ostraka. The only recurring and identifiable type of Dressel
2-4 not certainly mentioned in the documents is that from Mareotis, and it too
may have contained Aminean wine (Empereur 1986).

Thus during the Roman period there is a correlation between the Dressel
2-4 and areas producing wine from the Aminean vine (see also Empereur 1986),
suggesting that in these cases there was a link between vine and vessel shape
(Dressel 2-4 amphorae produced elsewhere may have been intentionally creat-

ing an association with well-known wine producing areas). At Berenike these .

three source areas listed above are quantitatively represented in decreasing order
by Campania, Syria and Spain. Of these, Campania is by far the most common.
Therefore, quantitatively there is an argument to equate the Aminaia with Campania,
although they could also refer solely to the vessel form we call Dressel 2-4.
While at present there is no positive evidence in support, it is not impossible
that references to Aminaia refer to local vessels, thereby not requiring further
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adjectival clarification. However, a number of texts found at Berenike in 2000
and 2001 may refer to the Mareotis region (Bagnall er af. forthcoming) and
future interpretation of these texts will contribute to this debate.

The published documents do not provide direct evidence for the transport of
Egyptian wine or other products in amphorae. Bagnall {ef al. 2000: 19) has sug-
gested that some of the wine from unspecified sources may have been Egyptian
and this is supported by the identification of the ‘Amphores Egyptiennes 3’ type
at Kane (Ballet 1996) and Ras Hafun (Smith and Wright 1988). The presence
of the Egyptian Dressel 2-4 wine amphorae at Kane (Ballet 1996) is the most
compelling evidence for the export of Egyptian wine from the Red Sea.

H we return to Table 3, we see that the majority of references to wine in the
Periplus are to unspecified types; thus imported wine amphorae identified at
Berenike but not specified in the documents may be subsumed within this cat-
egory. However, refinement in our understanding of export will rely on inter-
pretation of archaeological evidence from Berenike and more easterly sites {see
Tomber forthcoming for an overview of amphora evidence available in 1998).

There are fewer mentions of oil than wine in the Periplus, and the text is
entirely silent regarding source area, whereas Table 3 shows that in Berenike
oil vessels from Spain, Tripolitania and probably North Africa can be identified
in the ceramic assemblage. A single Berenike ostrakon refers to an [talikon of
oil (Bagnall et af. 2000: 38 no. 4). If denoting Italian oil in an Italian vessel,
the text is problematic, for during this period there are no Italian amphorae
found in the Eastern Desert known to have been oil containers. A more likely
explanation for this, applicable to other goods as well, is the reuse of contain-
ers. The practice is documented by Berenike ostrakon no. 88 which refers to
Ladikena filled with local wine (Bagnall et al. 2000: 18). Archaeologically a
similar phenomenon is indicated by a Campanian Dressel 2-4 with an intact
plaster stopper stamped with the Egyptian Uraeus, 2 motif common throughout
the Eastern Desert (Gates forthcoming). There is no reliable method to quantify
the reuse of vessels, but here the ratio of ostraka indicating primary use {export
of non-Egyptian goods) to this single example of secondary use might argue
that the practice was uncommon; there is no evidence either textually or archae-
ologically that the bulk of containers for export were reused. :

References to fish products are virtually absent from the documents, and can__:‘
only be tenuously identified by equating the Epimenia of Berenike and the™
Nikanor: referring to provisions in general, this may include fish (Bagnall er al.
2000: 21). Nevertheless, the presence of Spanish amphorae associated with the
exclusive use of fish products at Berenike, Myos Hormos and Arikamedu (Will
1996) indicate that fish products were exported from the Red Sea to India.
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On the basis of the documents {mainly the Nikanor archive), Casson (1989:
113-114) interpreted the Aminaean and Italian wine sent to Berenike as local
consumption rather than export, but the broader picture now available implies
to Bagnall er al. (2000: 16) that most of the amphora-borne commodities were
destined for export. Nevertheless, these goods were without doubt available to
some sectors of the Berenike population, whether officially or unofficially, as
seen from their presence in domestic contexts. Elsewhere in the Eastern Desert,
they were available at non-port sites, including the Imperial quarries of Mons
Claudianus (Tomber 1996) and Mons Porphyrites (Tomber 2001) and, significantly,
on the Nile and the Red Sea road at the praesidium of Maximianon (Brun
1996).

SUMMARY AND DISCUSSION

Although historians still sometimes see archaeology as ancillary to textual
sources, the work at Berenike shows that combining results from various special-
ists on a basis of equality results in a more balanced historical reconstruction.
The tables as presented in the previous sections show that there is a discrep-
ancy between the textual evidence and the archaeology. Using these tables as a
heuristic tool, by also explaining why certain commodities do not occur, or why
some goods found in Berenike are not mentioned in the textual sources, our
understanding of the harbor and its context is enhanced greatly.

Although the subject matter, a study of the harbor town of Berenike in rela-
tion to the long-distance trade, is the same, the four sources presented here,
textual, stone, botanical, and ceramic materials, provide different kinds of infor-
mation which have to be balanced carefully in order to present an overall image
of the emporium and the organization of the trade. On a methodological level
three caveats become apparent.

First, the interpretation of archaeological assemblages, of which locally
retrieved textual evidence is a part, starts with the context. As was highlighted
above, it is extremely important to understand the way objects have been
deposited and preserved. While noting the occurrence or quantifying commodi-
ties one should take into account that, for instance, each date consumed in
Berenike produced a hard kernel that stood a good chance to survive wind, *
browsing animals and fire. Plants with edible seeds will have been dispersed
through human or animal feces, while a considerable portion of the original
botanical presence has disappeared without trace. Peppercorns were ground
before being added to food and it was such a costly commodity that spillage
was rare. In Berenike the fact that peppercorns were found in the trash dumps
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witnesses 10 the relative abundance of this spice, but they were also found
charred as part of offerings. A large dolium with 7.5 kg of peppercorns reflects
deliberate storage.

Incense, as was noted in Table 2, was not found., Nevertheless, indirect evi-
dence for incense offerings was discovered in several of Berenike’s shrines. Circular
soil colorations, one of which was found on top of a small stone offering table,
indicated the presence of wooden bowls. A cross section showed that the bowls
were lined with a layer of sand and filled with charcoal, presumably in prepa-
ration of incense offerings.

Contrary to botanical remains, written sources are produced for future con-
sulting, though their life span may be relatively short as is the case with, for
example, ostraka. Written sources are sensitive to fragmentation and fire, ink
may fade in the sunlight. In order to gain insight into the extent and organiza-
tion of the trade, a variety and considerable number of ostraka are needed. As
outlined above, to date we have not encountered a late Roman archive in
Berenike. Therefore, just as with botanical remains, the sampling procedure for
textual evidence is of major concern, as is the interpretation of the depositional
and post-depositional processes. Thus it is important for each find to decide why
and how it became part of the archaeological record and to record if it was an
in situ discovery (archive / storage), systematically dumped waste (¢.g. the Berenike
ostraka ‘archive’), or subject to loss.

Secondly, in a comparison of ancient Greek or Latin with modern terminol-
ogy similar names may denote different materials or objects. Examples are the
terms sappheiros/sapphire (anciently for lapis lazuli, at present for blue corun-
dum) and coconut. For amphorae the discussion on terminology focuses on the
question if geographical terms refer to the source area of the wine, to vessel
shapes or perhaps even to standardized measures. Interweaving textual and
archaeological evidence starts with carefuol identification of terms, based on spe-
cialists” knowledge and lexicographical study.

The third caveat is to be aware of the purpose and bias of the text material.
The textual sources available for the first and second centuries AD show an
inferest in trade goods, economic value and a characterization of the different
markets. The goods listed in the Periplus are mentioned because of their attrac-
tion as a trade item. The Berenike ostraka are overwhelmingly concerned with:.
the transportation and customs process for export goods; only a scattering of
texts so far deal with other subjects. Thus the Berenike ostraka give a good
overview of the goods that were brought from the Nile Valley by caravan for
loading aboard the ships. The relatively small quantiti€s mentioned in the
ostraka are probably attributable to the carrying capacity of the camels of an
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individual driver rather than to the intended use of the goods. The ostraka do
not specify whether these goods were trade commodities or provisions for the
ship’s crew and distant populations. The Nikanor ostraka, by contrast, appar-
ently deal heavily with the supply of the population of Berenike. Differences
and similarities of commodities included and excluded may be explained to a
large degree by these differences of textual origins and objectives. The physical
objects and materials found at Berenike, are also present for a variety of rea-
sons: imports that represent a residue of trade, imports for local use and con-
sumption as well as ships provisions.

In spite of these three caveats a multidisciplinary approach of archaeology is
not only worth while, but necessary to maximise the level of interpretation.
Especially in a site such as Berenike, where {tems rarely found under less favourable
preservational circumstances for once become part of the archaeological record,
a broad spectrum of approaches not only produces a more complete inventory
but, as the occasion arises, also shed light on probiems of interpretation. It is,
therefore, a challenge to the multidisciplinary oriented archaeology to compare
the different kinds of evidence in the hope that interpretative problems are tackled
and the reconstruction of the past is as complete as possible.

Thus an integration of information on textual scurces, stones, botanical com-
modities and ceramic evidence (to list only the Berenike specializations in-
volved in this contribution) helps to interpret the long distance trade, but also
highlights interpretative problems.

Gemstones were an important export article from India, the Indian hinter-
land and Sri Lanka. Some of these have been found in Berenike, others not.
Turguoise, for instance, has not been encountered at Berenike. Is this a reflec-
tion of its rarity, or of the trade route? Although there are turquoise deposits in
the Sinai, turquoise was imported into Egypt from northeast Iran through the
harbor of Barbarikon. This was also the transit harbor for lapis lazuli, which
was quarried in northeast Afghanistan. The one piece of lapis lazuli that has
been found in Berenike is not a strong indication of direct contacts with Bar-
barikon. The rarity in Berenike of the stones said to have come-through Bar-
barikon stands in contrast with the considerable number of cameo blanks
imported through Barygaza. Fluorite, also possibly an import through this har-
bor, has not been encountered in the excavations.

From the evidence of the diversity in stone, it is possible to lay out a tenta-
tive trade pattern in which Barygaza seems to have been of greater importance
than Barbarikon. The botanical evidence, however, suggests major contacts with
the harbors of Muziris and Nelkynda, while evidence from the 'north is scant.
The abundance of black pepper {from the south), compared with the dearth of
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long pepper (from the north) could be interpreted as indicative of the trade
route. Muziris and Nelkynda are located opposite the Ethiopian ports and
Socotra, and can be reached through a direct crossing of the Indian Ocean,
rather than a coast-hugging shipping route. The evidence from the northern
gemstone trade, however, prevents a rapid and simplifying conclusion. It seems
that a considerable number of ships visited or originated at the northern harbors,
but did not load large quantities of long pepper for transportation to Egypt.
Long pepper was more expensive and perhaps less popular than black and white
pepper.

The purpose of stone shipments is clear cut: peridots and medicinal minerals
were exported from Egypt, while the majority of the gemstones were imported
from India and Sri Lanka. Arabia and Africa exported attractive sculptural stone
and obsidian. If we concentrate for a moment on the guestion why some stones
are found in Berenike, but are not encountered in textual sources, then the abun-
dant presence of green beryls from the Mons Smaragdus area stand out. It
stands to reason that these low quality beryls did not meet a demand in the
Indian harbors that concentrated on gemstone export. Their presence in Berenike
can be explained either by assuming that all beryls were for local use, which is
unlikely since the stones found at Berenike were not worked, or by postulating
that the beryls were traded in the less important harbors en roufe. Another pos-
sible explanation for their absence from the texts is that they did not have to
travel from the Nile Valley to Berenike and thus were not part of the customs
process that most of the Berenike ostraka document.

The botanical finds at Berenike do not necessarily denote trade goods, but
form a combination of local produce, imported goods for consumption in the
harbor town, provisioning of ships, provisioning of populations in distant har-
bors and, finally, trade goods. The same is true for the oil, wine and fish sauce,
which are identified through their standardized containers.

Of the 53 plants listed in Table 2, 46 species have been found at Berenike,
of which 36 have not been mentioned in any of the textual sources. This can
partly be explained by identifying local Berenike produce, such as sugar dates,
harvested in wadis in the Eastern Desert, and plants that can be grown for per-
sonal use in small garden plots. On the other hand, Berenike has yielded a

considerable quantity of coconut, a species that was not mentioned in first

and second century AD texts, but clearly is not a local product. The only ref-
erence is a description of the use of coconut in India. The Nikanor archive,
which lists produce that is mostly for local use in Berenike, mentions wheat,
barley, bitter vetch, sesame, dill and olive oil. The Berenike ostraka, referring
to goods entering the harbor area, mention nine plant species: wheat, barley,
beet, onion, cabbage, parsley, pickles, grapes and perhaps incense. The Periplus
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refers to wheat, barley, rice, sesame oil, olive oil, grape, dates, spices, black
pepper, long pepper and saffron as well as to 23 other plant commodities of
which the identification is uncertain. Thus it is clear that, not surprisingly, wheat
and barley are the most important botanical bulk goods to which all textual
sources make reference.

From these examples it is clear that a systematic integration of the different
sources should take into account a range of biases that are the result of depo-
sition, post-deposition and preservation, but also of purpose and politics. Some
of these biases can be countered by a well-designed sampling procedure, but for
the most part they cannot be easily traced or corrected. One way of taking these
biases into account in the interpretation is to specifically look for and explain
evidence that does not ‘fit.” The comparison of the different sources is particu-
larly helpful in this procedure. The methodical problems that are involved in
such a comparison have been highlighted in this contribution and summarized
above. Apart from the ‘confirmation’ of textual evidence through the archaeo-
logical research, or the archaeological discovery of mew textnal evidence and
the deeper understanding of the texts’ referents, a major gain of a multi-disci-
plinary approach is heuristic and corrective. The discrepancies between the dif-
ferent sources help to identify biases and prevent a simplified interpretation. The
combination of evidence gives us insights that none of the categories separately
could offer and enable us to give a more balanced image of the way the har-
bor town functioned in the organization of the long distance trade.
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