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ABSTRACT

THE MIDDLE HADRAMUT ARCHAEOLOGICAL SURVEY:
SETTLEMENT PATTERNS IN SOUTH ARABIA

Paul C. Zimmerman

Richard L. Zettler

Despite decades of archaeological excavations in the western Wadi Hadramt and its tributaries,
when compared to its neighbors in Southwestern Arabia, the Pre-Islamic kingdom of Hadram-
ut is poorly understood. The interior Wadi Hadramit of the Islamic period is even less well
known, having had no prior archaeological exploration. Conducted in four short field seasons,
1997-2004, the Middle Hadramiit Archaeological Survey (MHAS) cataloged scores of sites in the
great inland wadi system of Hadhramaut Governorate, Yemen, extending our knowledge farther
east and later in time than previous studies. It also pursued an aggressively computerized approach
to data collection and processing, as a test bed for future surveys. This dissertation presents the
results of that fieldwork, with descriptions of the sites and associated material remains, as well
as discussions of their implications for our understanding of the region’s culture and history. In
addition, it presents a ceramics typology spanning over two millennia of habitation of the wadi and
an assessment of the methods used in the field and in the lab. Analysis of the kinds, distributions,
and densities of sites found reveals the underlying organizational principles of Hadrami urbanism,
explaining the anomaly of its Pre-Islamic tell sites and lending strong support to the belief that
that the Wad1 Hadramiit of the terminal Pre-Islamic and Early Islamic periods underwent severe

depopulation.
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Chapter 1

Introduction

Located in what is now the Republic of Yemen, the Wadi Hadramit is the central valley of a
vast drainage system in the arid interior of Southwestern Arabia. At times a major thoroughfare,
wealthy trading kingdom, backwater, and exporter of people, culture, and religion, a broad and
diachronic understanding of the region’s archaeology has nevertheless been slow to develop. The
Middle Hadramiit Archaeological Survey (MHAS) was initiated to explore the central stretch of
the wadi with the express intent of further clarifying its most obscure chapters.

The problem of the underrepresentation of certain sites in the archaeological record of the
Wadt Hadramit has driven much of this study. Its missing Bronze Age and the particulars of the
Pre-Islamic to Early Islamic transition form two great gaps in our understanding of its history and
prehistory—gaps which this project intended to fill. But were these lacunae simply reflections of
the scholarly preoccupation with the major Pre-Islamic sites, to the exclusion of smaller sites and
ones of other periods? Or were sites from these poorly attested periods so ephemeral that they were
effectively obliterated by post-depositional processes, and thus overlooked by (or even invisible to)
previous expeditions? Or, perhaps, were the gaps indicative of regional depopulations? The very
act of searching for these sites, as part of the MHAS strategy of full-coverage survey, would ipso
facto address the first of these concerns; careful field survey would address the second; and the
analysis of data thus collected would permit the assessment of the importance of the third potential
reason for the gaps in the record. In the end, I propose, we find a predominance of Pre-Islamic
sites because those sites break the normative rules governing the formation and distribution of
settlements in the Wadi Hadramit. Moreover, we find that the dearth of sites dating to the terminal
Pre-Islamic and Early Islamic periods cannot be accounted for by taphonomy alone, and strongly
suggest a regional collapse. The absence of these sites, then, becomes a matter of historical and

anthropological interest, the counterpoint to the hypertrophied urbanism of the Pre-Islamic period.



Figure 1.1: Relief map of the Arabian Peninsula. The MHAS study area is marked here by the red
box. (Base map from Patterson, 2007.)
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Figure 1.2: Map of Southwestern Arabia, showing the major geographical regions, archaeological

and historical sites, and moderns cities mentioned in this text.



1.1 Regional Geography

South Arabian studies are characterized by a preoccupation with physical geography. Travel to
Yemen fosters this sense; each region has its own distinctive terrain—starkly beautiful seacoasts,
rugged mountains, arid plateaux, verdant valleys, and of course desert. Every bit as impressive
as the natural environs, human adaptations of and to their land—terraced hillsides, towns perched
precariously on cliffs, and clustered tower houses—capture the imagination of tourists and schol-
ars alike. This geography, literally and figuratively, undergirds the cultural history of the region,
informing all aspects of archaeological research there.

Though popular conceptions of Arabia picture it as endless sand dunes, much of it is actually
rocky and mountainous, and Southwestern Arabia is especially so. The region’s geology is primar-
ily sedimentary; the Yemeni highlands and the Abyssinian highlands, in particular, are composed
of the same layers, split from each other by the Red Sea and Gulf of Aden rifts, and pushed up
by basalt from below. In Yemen, east of the Red Sea littoral (the Tihama), the mountains rise
steeply before falling away gradually to the north and east. The tallest mountains in Arabia, ris-
ing some 4000m above sea level, are found in this zone, and the greatest portion of the Yemeni
population lives on the interior plateaux, at elevations of 2500-3000m. In places, lava has oozed
up through the cracks in this tableland, creating black mountains that jut through the overlying
sandstone. Cinder cones also stand prominently on the Gulf of Aden coast, further attesting to
volcanic activity. Away from the upward tectonic forces near the Red Sea, surface elevation drops
toward the Rub“ al-Hali desert (the Empty Quarter)—the southwestern corner of which, the Ram-
lat as-Sab‘tayn, is the homeland of the Pre-Islamic trading kingdoms for which the region is most
famous.!

East of the Yemeni highlands, between the Arabian Sea and the Rub“ al-Hali, three geological
zones are present: the ‘Adan littoral; the jol plateau; and the valleys that cut down into the jol.

The jol, itself, is an arid tableland comprised of about 200m of Eocene and Cretaceous limestones

I See Naval Intelligence Division, 1946, pp. 51-55, and Brunner, 1997, pp. 191-192, for more detail about the
region’s geology.



capping earlier sandstone deposits.” In the Wadi Hadramiit, the greatest of the valleys cutting
into the jol, these limestone layers form cliffs in the upper sections of the canyon walls, which
themselves can be up to 300m from the wadi bottom to the surface of the jol. Running from west to
east, the bed of the Wad1 Hadramit lies at roughly 1000m above sea level at its mouth near Sabwa,
and about 600m near Tarim in the east.> It narrows considerably across its length, but averages
roughly 5km in the stretch east of Sibam, at the middle of the MHAS study area. Numerous
tributary wadis, some of which are themselves quite significant geological features, flow into the
Wadi Hadramiit, from both the north and south. East of Tarim, the wadi narrows considerably,
and is known as the Wadi al-Masilah (“the flowing wadi”)—reflecting the year-round flow of its
waters.

The scree slopes at the base of the wadi walls continue to an unknown depth below the al-
luvial soils that form the valley’s current bed. This alluvial silt is interspersed with gravel beds,
which are occasionally exposed. Since Levallois flakes are found on the scree slopes and in the
alluvial deposits, it has been suggested that the wadis have remained more-or-less in their current
condition since the middle or late Pleistocene.* Though the region is generally poor in mineral
resources, salt is mined near Sabwa and high quality Jurassic clays are mined locally by Hadram1
potters. Locally-quarried limestone also forms an important part of the architectural tradition,
providing material for stone foundations and the lime plaster that is so important for decoration
and waterproofing. Recently, too, oil has been found in the area—so the jol, which ten years ago
was desolate, is now crisscrossed with mining roads. Fortunately, oil exploration has funded much
of the archaeological research in the jol and other affected areas, in what appears to be a genuine
attempt at environmental impact studies and cultural heritage management.

Another defining feature of the physical geography of Arabia, of course, is its aridity. As

with the notion of endless sand dunes, however, the actual hydrological environment is much

2 Caton-Thompson and Gardner, 1939, p. 22; Naval Intelligence Division, 1946, p. 54.
3 Naval Intelligence Division, 1946, p. 31.

4 Caton-Thompson and Gardner, 1939, p. 23; though see p. 318, below, for a discussion of the effects of irrigation
upon the accumulation of alluvial silts.



more varied and complex than is its popular perception. Rainfall, slight overall, is concentrated
in two monsoon seasons: a southwest monsoon in the early autumn, and a northeast monsoon in
the springtime. Because of this rainfall, parts of Yemen—most notably the southwestern moun-
tains around Ibb—are relatively lush, while the rest of the country (excepting during the monsoon
seasons) is in fact quite dry. In the Wadi Hadramit, yearly rainfall averages only 63mm per
year—most of which falls between March and April.’> The necessity of simultaneously control-
ling the destructive potential of flash floods, and capturing and diverting them for agriculture led
to the development of “sayl” irrigation. The earliest anthropogenic modifications to the landscape
are small-scale and regionally varied, but date to the 3rd millennium or earlier, and presage the
later, more highly elaborated, systems.® By the time of the great Pre-Islamic trading kingdom:s,
these irrigation systems were monumental and highly regulated, reflecting the investment in and

coordination by the kingdoms that they helped feed.

1.2 Timeline of Ancient South Arabia

Archaeological studies of Southwestern Arabia have focused most heavily on the Pre-Islamic
period—when the regional political economy was marked by the dominance of the spice and
incense trading kingdoms—and this study follows suit. But despite the far greater attention paid
to the Pre-Islamic, the past ten to fifteen years have seen an explosion of work on earlier periods.
Our knowledge of the Bronze Age, in particular,” has radically improved, and our understanding of
the the Iron Age prior to the rise of the trading kingdoms and the Neolithic has likewise benefitted.

Traces of various populations in what is now Yemen are attested from the Palaeolithic period
onward. Indications are that the earliest presence was temporary and seasonal, but by the Neolithic
period there is a regularity to the material culture of certain groups such that we can identify them

as distinct archaeological cultures (and perhaps even posit some as the earliest predecessors of

5 Verba, Al-Kasiri, Goncharova, and Chizhikova, 1995, p- 110.

6 See Edens, Wilkinson, and Barratt, 2000, pp. 860-861, and McCorriston, Harrower, Oches, and Bin ‘Aqil, 2005,
p. 150, for brief discussions of early water management systems in the highlands and eastern wadis, respectively.

7 The term “Bronze Age” is here used cautiously, as it is more aptly applied to a Syro-Palestinian setting, imperfectly
suited to the technology and chronology of Southwestern Arabia.



South Arabian culture). Following the end of the so-called “Neolithic Pluvial,” however, we note
the appearance of agricultural villages in the Jawf basin, the highlands, and the ‘Adan littoral.® In
the highlands, these settlements developed sophisticated strategies to maximize arable land and
control water, and desert fringe sites began diverting monsoon-fed floodwaters for irrigation.

Through the the 2nd millennium, these communities developed largely in isolation—perhaps
with some cultural and material interchange, but as regionally differentiated cultures. In the Wadi
Hadramit, traces of the local precursors of what could later be called “Classical” Pre-Islamic
Hadrami culture are found at Sabwa and in the Wadi Dii‘an and Wadi al-‘Ayn.® But the community
(and, probably, proto-state) that coalesced around Marib first developed the full suite of features
that are the hallmarks of “Sayhadic” culture:'® common artistic traditions and iconography, a local
variant of Arabian polytheism, monumental writing with the “Musnad” alphabet, long distance
trade in aromatics, and sayl irrigation.

But the distinctiveness of these cultural features should not be overly stressed; Some of the
earliest ceramics at Raybiin (the largest site in the Wadi Di“an), for example, bear Musnad inscrip-
tions. Nevertheless, changes in the material culture of the early 1st millennium BC does lead its

excavators to propose the introduction of elements of Sayhadic (and especially Sabaean) culture

8 See de Maigret, 1981, Wilkinson and Edens, 1999, and Vogt and Sedov, 1998, respectively, for discussions of these
discoveries. See also Edens, 2002, and Wilkinson, 2005, for good overviews of “Bronze Age” Yemen, and Parker,
Davies, and Wilkinson, 2006, p. 251 for studies showing the general increase in aridity in much of Arabia during
the 4th and 3rd millennia BC.

9 Sedov frequently uses the term “Classical Hadramawt Culture” as a self-explanatory label, but formally defines
it as the admixture of indigenous HadramT culture and a Sabaean import (Sedov, 1996b, p. 86). Germane to the
discussion of the origins of Hadrami culture, the reader of the present work will notice my preferred spelling of “Ha-
dramit,” as opposed to the more common “Hadramawt.” This choice follows Salibi’s etymology, which disposes
of the “aw” diphthong in favor of a long “@” sound on philological and historical grounds (Salibi, 1981). Since
this transliteration is aligned with the most common local pronunciation, which to my ears sounds like a long “5,” I
have chosen to use it as well. The prevalence of places in Hadramiit with names ending in “0t” is sometimes cited
as indicative of Canaanite roots for the pre-“Classical” culture. I am, however, uncomfortable with this hypothesis,
and do not subscribe to it, despite its rough synchrony with the initial settlement of the region, for lack of strong

archaeological evidence.

10 The growth of these related cultures on the agriculturally marginal fringe of the Ramlat as-Sab‘tayn, which was
known in antiquity as the “Sayhad,” led Beeston to dub them, collectively, “Sayhadic” culture (Beeston, 1976, p. 3).
Though this designation has been criticized for its imprecision, it has largely been adopted by archaeologists as a
convenient shorthand for the cultures behind the Pre-Islamic trading kingdoms.



upon the local substrate at that time.!! In the 1st millennium BcC, Hadramiit, along with Ma‘In,
Saba’, Qataban, and *’Awsan—the other Pre-Islamic trading kingdoms—grew to control territories
from capital cities situated in major wadis emptying into the Sayhad.

Of these kingdoms, Saba’ was clearly the earliest, most powerful, and most culturally influ-
ential (as is reflected by the relative size of its capital Marib, by far the largest in Southwestern
Arabia); Ma‘in was apparently in control of much of the long-distance trade, especially to North
Arabia and the Mediterranean Sea; and Hadramiit, flanked on its west by Qataban, stretched clear
across what are now Hadramawt and Mahra Governorates and into the Dofar region of eastern
Oman, and controlled the most valuable incense growing regions. >’Awsan, relatively insignificant,
was conquered by Saba’ in the early 7th century BC,'? while the remaining kingdoms each dom-
inated their own segment of the trade route. Frankincense and Myrrh were grown exclusively in
southern Arabia, but were highly prized in Egypt and the Mediterranean. Transported by great
camel caravans, each kingdom exacted tariffs on the goods passing through their territories, and
thus grew wealthy and powerful from that trade—gaining and exploiting a mystique that earned
them the name “Arabia Felix” from Roman geographers. This situation was not without conflict,
of course, but it has been suggested that the kingdoms co-existed in a sort of confederation that
lasted until the late 1st millennium.'?

By the late 1st century BC, Rome, with Nabataean help, had tried and failed to take Ma‘mn and
Saba’ militarily. And while the trading kingdoms retained their independence and economic base,
their control over the latter had already begun to change. Across the Red Sea, Axum was growing
as arival to the Southern Arabian states, fueled in part by the production of Frankincense in Africa.
The discovery of the monsoon route in the 1st century BC, however, changed the spice and incense

trade more drastically, as it permitted increasingly long sea routes between Arabia and India. To

11 piotrovski, 1994, p. 64. This suggestion that Pre-Islamic South Arabian culture and state formation was imported
from outside is certainly not new (see, for example, Miiller, 1987, p. 49), but the Raybiin excavations provided the
first concrete evidence from archaeological contexts to support the supposition that Sabaean culture—whatever its
origins—itself spurred a wave of secondary (or tertiary) state development.

12 Schippmann, 2001, p. 49.
13 Sedov and ‘Aydarus, 1995, p. 40. This would be the period of the Sabaean “Mukarribs”.
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Figure 1.3: Timeline of the Pre-Islamic kingdoms of Southwestern Arabia (from Robin and Vogt,

1997, pp. 228-229).
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be sure, the coastal trade along the Arabian Sea would remain important even into the modern
era—but it lost importance for the spice and incense trade as sailors mastered the monsoons and
bypassed many of the intermediary port cities. This also had the secondary effect of drying out
the inland camel routes into the Wadi Hadramiit and reorienting the economic and political center
of gravity in Southwestern Arabia away from the Sayhadic states, and more toward the coasts and
the southwestern highlands.

The period of conflict that arose in the late 1st millennium BC between Qataban and Hadramiit
resulted in the the ultimate destruction of the former in the 2nd century AD.'* At the same time, a
new power emerged from other (apparently) unaffiliated tribal groups: Himyar. This group, though
borrowing culturally from Saba’ and the remnants of Qataban, is not strictly of the Sayhadic
tradition, having formed in the highlands rather than the desert fringe. Though the “Himyarite
Era” is figured to have started in 115 BC, the Himyarites, themselves, were not a potent political
force until some centuries later—and the commencement of this era relies on extrapolation from

much later inscriptions. '3

And though Himyarite inscriptions are in the Sabaean language, the
Himyarites, themselves, may well have spoken another South Arabian dialect. Regardless of their
cultural affiliation, however, by the 4th century AD they were ascendant, with their Tubba“ kings
annexing or conquering both Saba’ and Hadramiit. In sole control of the bulk of the aromatics
trade, their wealth and influence grew. Art works from the period—statuary in particular—reflect
the consumption of Mediterranean luxuries, and the probable importation of Roman artisans as
well. The Himyarite kingdom continued to grow to empire size, eventually controlling much of
Arabia and butting up against the Persians in the east, Axum in the west, and Byzantium to their
north. Finally, in the 6th century, they lost territorial control to these other empires, being defeated,

in succession, by Axum and Persia.'® But with the dissolution of the Sasanian Empire, control of

Arabia devolved to tribes from Northern and Central Arabia, with Kindah gaining control of much

14 Miiller, 1987, p. 51
15 Beeston, 1981, p. 1.

16 In a cruel irony of history, the Persians were initially invited to Yemen in order to expel the Abyssinians, before
they themselves assumed power.
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of Yemen and Hadramdit.

The subsequent Islamic era, of course, saw the shift in power from Southwestern Arabia north-
ward to the Hijaz. Former Himyarite lands were among the earliest adopters of the new religion,
having already seen the growth of Jewish and Christian populations, as well as at least one au-
tochthonous monotheist religion, in the first centuries AD. But the conversion of the Persian
governor of San@’ in 628 AD ushered in the Islamic era in Southwestern Arabia.!” Other tribal
leaders also converted during the lifetime of the Prophet, but as should be expected in a region as
balkanized as South Arabia by this time was, the transition was not always entirely peaceful, and
met with resistance from certain tribal and religious quarters. Nevertheless, Southern Arabia soon
became an important part of the Caliphate, providing manpower for its early expansion.

The transition from the Pre-Islamic to the Islamic periods brings changes in modern scholar-
ship as well, from a predominance of archaeological studies to a predominance of historical ones.
Though important archaeological work on the Islamic archaeology of Yemen has been undertaken
in recent years—particularly along the coasts of the Red Sea and Arabian Sea—it is still far less
well explored than is the Pre-Islamic period.!® The present work makes no attempt to interpret
the archaeology of the Islamic periods (beyond the transition from the Pre-Islamic to the Early
Islamic), but merely documents what was found by the survey. The correlation of the archaeology
to historical events—which, at any rate, are known almost exclusively from sources outside of
the Wadi Hadramiit'®—is practically impossible, given the lack of archaeological excavation and
infrequency of imports in the area.’’ So, whereas a relatively detailed historical outline of the
last 800—1000 years of the Wadi Hadramit can be written, my archaeological analysis follows
the coarse but servicable periodization used by Whitcomb in the only extensive treatment of the

Islamic archaeology of the Wadi Hadramiit yet published: Early Islamic (to 1150 AD), Middle

17 Smith, 1987, p. 129.

18 See Keall, 1983, and Rougeulle, 2001, for discussions of the two major surveys of these regions’ Islamic archaeol-
ogy.

19 Serjeant, 1950, p. 283

20 Chinese porcelains are the notable exception to this absence of imported wares, but belong firmly to the Late Islamic
period (see p. 257, below).
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Islamic (1150-1500 AD), and Late Islamic (1500-1850 AD).%!

1.3 Goals of the Middle Hadramut Archaeological Survey

In three short seasons, survey work was conducted in the Wadi Hadramiit and its major tributaries
between the cities of Qatn and Tarim—a region chosen primarily because of my familiarity with
the region around Sibam (from having been site surveyor on the NYU excavations at Jdjah in
1994 and 1995). Though my initial intent was to survey only the area in the immediate vicinity
of Sibam—Wadi N am, Wadi Ja‘aymabh, the northern end of Wadi Bin “Al1, and the section of the
Wadi Hadramiit where they all join—I was advised by Professor Alexander Sedov to examine
a wider area if I expected to say anything useful about the regional settlement patterns. The
MHAS study area was thus expanded to the limits imposed by topography, prior surveys, and the
practical maximal extent that could be covered (see Fig. 1.4). Within this region, it was felt that
a full-coverage survey, recording sites of all types and periods, would be the most useful in the
construction of a new archaeological map. And though prior surveys had been made in the area, the
MHAS project would improve upon their results with its wide areal and chronological coverage.
Our knowledge of the archaeology in this region was mostly limited to the major Pre-Islamic
sites, at the expense of the smaller and later sites, and mostly collected by non-specialists—so
this project would, by filling in details grant a more holistic understanding of the region’s culture

history.??

21 Whitcomb, 1988. The coarseness of his periodization should in no way detract from Dr. Whitcomb’s excellent
study, upon which I rely heavily. However, it does highlight the poor state of Islamic archaeology in the Wadi Ha-
dramit that such an expert in the field would only divide the chronology so roughly. That the ceramics he studied
were collected by other archaeologists a full quarter century before his publication further illustrates the slow pace
of Islamic period archaeology in the Wadi Hadramdit.

22 Four prior surveys conducted by archaeologists had been through the MHAS study area: Gertrude Caton-
Thompson’s expedition, which only briefly scanned this region before settling into the Wadi ‘Amd; the Smithsonian
Institution, which conducted a fairly intensive survey of the region, but focused mainly on the Pre-Islamic sites (and
which was never adequately published); the Mission Francaise survey, which focused almost exclusively on Pre-
Islamic monumental architecture, especially in the Wadi ‘[dm and Wadr al-Masilah; and the SoYCE survey, which
did not treat this region in any systematic manner (and only as an aside to their long-term presence farther west).
These projects’ work is universally excellent, but too narrowly focused or incomplete to permit the reconstruction
of regional patterns of settlement and land use. Nevertheless, I am deeply indebted to my predecessors here, for the
work that they conducted.
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Figure 1.4: Map of the MHAS study area in the Wadi Hadramiit and its major tributaries.
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Given my computer-centric approach to archaeological fieldwork, the technophilic bent to this
study is both deliberate and unavoidable. Anticipating the central role that computerized methods
of data collection and analysis would play, this project was designed to address two broad and
interrelated goals in the pursuit of an improved archaeological understanding of the Wadi Ha-
dramiit: the primary documentation of archaeological sites, and the exploration of new techniques
for the production of that documentation. The present work divides these observations, chapter-by-
chapter, as follows: Chapter 2 describes the conduct of the field survey and discusses the computer
methods applied to the data, with reference to how they may be adapted to other projects; Chapter 3
is primarily a gazetteer of the sites found, with a discussion of other projects’ work; Chapter 4
describes the ceramics collected, and creates a typology of forms and decorations for the Islamic
periods; Chapter 5 lists the small finds, highlighting their significance to understanding the sites
on which they were found; and Chapter 6 concludes this work, drawing upon the observed patterns
of site distribution to discuss site recovery, the meaning of “urbanism” in the Wadi Hadramiit, and
to propose an explanation for the dearth of materials of the Pre-Islamic to Early Islamic transition.

Concrete contributions of the MHAS toward the archaeology of Southwestern Arabia include:

e The creation of a new map of archaeological sites of the Wadi Hadramiit. Newly-discovered
sites are noted, and previously-known sites are, thanks to GPS data collection, located with
a degree of accuracy not before possible. Public availability of these data in GIS formats

permits easy access and manipulation by other researchers.

e The creation of a publicly-accessible project database, which can serve as a data source for
the Yemeni antiquities authorities in their attempts to preserve their country’s archaeological
heritage. As such, it can be useful for urban planning, efforts to combat the looting and plun-
dering of sites, and as documentary evidence of sites lost to urban sprawl and mechanized

agriculture.??

e The creation of a ceramic typology that helps extend the regional chronology of the Pre-

23 This website is accessible at http://www.lugal.com/mhas/, and all attempts will be made to ensure its accessi-
bility for the next few years, at a minimum.


http://www.lugal.com/mhas/
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Islamic into the Islamic periods.

e The proposal of models of urbanism and site distribution that are applicable to the Wadi Ha-
dramiit, including underlying principles that can be used predict the predominant site types

and distributions in the Pre-Islamic and Islamic periods.

e The proposal of a sequence of events that resulted in the collapse of Hadrami society in the
terminal Pre-Islamic. It is hoped that future historical and archaeological work will test this

hypothesis.
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Chapter 2
Methods

From its inception, the MHAS was conceived of as a survey project, with little or no excavation
planned. This decision to forego excavation was a deliberate attempt to keep the scope and expense
of the project to a minimum. Though such a plan has obvious drawbacks—most notably the
difficulty of determining the chronological sequence of found artifacts—it also freed me from the
more prosaic managerial duties attendant with excavation and presented me with the opportunity to
aggressively explore technological solutions to the conduct and analysis of archaeological survey.
Major themes of this fieldwork—its goals and strategies, and the solutions found to particular

problems—are presented below.

2.1 MHAS Field Survey

Archaeological survey has a long and rich tradition in the Near East, particularly in Greater
Mesopotamia where it has been a staple for over a century.! Nevertheless, until recent years, South
Arabia has been outside the mainstream of archaeological research. The MHAS, as an outgrowth
of the NYU excavations at Jijah, is one of a number of projects of varying scope—including
surveys by graduate students at Western universities >—initiated in Yemen since Unification. Ar-
chaeological research in the former PDRY, in particular, has accelerated greatly with the change
in political alignment of the former South Yemen (after 1990) and the subsequent relaxation of
restrictions on foreign researchers. Recently, the intensification of oil prospection in Hadramawt
Governorate has funded numerous small-scale surveys as components of environmental impact
studies.

The most famous regional surveys in the Near East—Adams’ Mesopotamian surveys—were

! There is no benefit, here, to re-hashing the oft-repeated history of archaeological survey in Mesopotamia. But see,
for example, Sumner (1990) and Wilkinson (2000) for overviews.

2 E.g., Lewis, 2005, Khalidi, 2006, and Crassard, 2007.
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survey-only projects, lacking an excavation component.> Nevertheless, the data collected and
maps drawn from that work fed years’ worth of subsequent excavations. And though there is a
mild stigma against archaeological survey as of lesser value than excavation (and mostly useful
for finding sites to dig), it has recently come into its own as a valid approach to the study of past
societies, capable of providing insights that are unattainable by excavation alone.* Regardless of
its status vis-a-vis excavation, fruitful interplay between archaeological survey and archaeological
excavation has long been recognized. And though Neubauer recently argued for the cooperation
between archaeological prospection and excavation as if it were a new concept, there have been
decades of collaboration between the two modalities—including, in recent years, the use of GIS
as a data conduit (for which, admittedly, Neubauer is pressing).

In their most radical forms, “Landscape Archaeology” and “Siteless Survey” subsume the an-
alytical importance of sites (as discrete spatial units) to that of their spatial distribution, relative
densities of various traces of human activity, and/or the landforms across which those activities
took place.® The MHAS, however, cannot fall into this category, and retains sites as the principle
unit of investigation within its region, in what is sometimes termed the “Monument” model of
archaeological survey—an admittedly artificial treatment of sites as discrete points on the land-
scape.’

The survey region, itself, is chosen on purely pragmatic grounds. Recognizing the notorious
difficulty with which archaeological regions are defined,® Fish and Kowalewski point out that

archaeological study areas are most commonly chosen by physical boundaries enclosing an area

3 Adams, 1965; Adams and Nissen, 1972; Adams, 1981.
4 Wilkinson, 2000, p. 220.

5 Neubauer, 2004.

6 Banning, 2002, p. 87.

7 Banning, 2002, p. 13.

8 Clarke’s definition of site systems as “a set of sites at which it is hypothesized that the interconnection between the
sites was greater than the interconnection between any individual site and sites beyond the system” (Clarke, 1977)
is perhaps the most concise practical definition of an archaeological region. The wide time span covered by the
MHAS survey, however, invalidates this as the sole criterion for the definition of my study region, since it cannot
be demonstrated that the sites in the MHAS study area are in any way related across all time periods.
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with some degree of cultural integrity.® Thus it is with the MHAS study region, within the context
of pre-existing projects: the cliff faces of the wadi walls provide a ready spatial delimiter on all
sides, the change in topography and name (from Wadi Hadramiit to Wadr al-Masilah) east of Tarim
likewise creates a sensible eastern boundary, and the SoYCE projects (of which the excavations
of Raybiin was the centerpiece) effectively surveyed the Wadi Dii‘an and the western end of the
Wadi Hadramdt, providing a western edge to my survey region. The space contained by these
boundaries, called the “Middle Hadramiit” for convenience, then became the setting in which
archaeological sites are considered part of the MHAS.

Sites within the study region are defined rather loosely as nearly any physical evidence of
past human activity. Because, at the commencement of this project, the types of sites to be found
were largely unknown, and because the broadest possible chronological collection was desired, the
threshold for which sites were labeled as such is perhaps lower than it would be on other projects,
and is certainly lower than it now would be, having completed the analysis of the survey data.
Also, the spatial separation of sites—how far removed any given features need to be before they
are considered multiple sites, rather than simply two aspects of a given site—was never codified
during the MHAS fieldwork. Thus, sites such as S-16, S-18, and S-19 might have been designated
a single site, given what is now known about their chronology, and the Pre-Islamic and Islamic
houses at S-83 would now most certainly have been cataloged as two separate and unrelated sites.
Total counts of sites recorded, then, should be taken with a grain of salt.

Site types recognized by the MHAS survey include:

Encampment Stone rings, temporary stone shelters, and other similar ephemera that are sugges-

tive of short-term occupation.
Graffiti Inscriptions on immovable surfaces, such as boulders.

Industrial Sites with a clear industrial function (such as kilns), but without any immediate settle-

9 Fish and Kowalewski, 1990, p. 265.
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ment to which it could be associated.!®
Isolated Structure Houses and fortresses or lookouts, without any immediate neighbors.

Mortuary Cairns, caves, and stone alignments, all of which are most typically associated with
mortuary practices of various time periods, as well as Islamic period cemeteries and saints’

tombs.

Road or Path Paved or worn routes between and beyond point sites.!!

Settlement Any cluster of structures.!?

Water Management Canals, dams, dykes, and sluices.

2.1.1 Phase I: Pilot Project

The phased approach taken by Adams’ surveys, wherein he followed general survey with broad
coverage by localized and more intensive survey, was adopted by the MHAS as a reasonable
and scalable approach to archaeological survey. Banning’s recent book on survey methodology
provides ample justification for this kind of approach, checking and refining the results of the
extensive survey with quantifiable results of controlled intensive survey. Within his typology of
methods, the “Purposive survey” employed by the MHAS is validated as a reasonable approach,
3

given the project’s resources and objectives. !

The 1997 season of the MHAS, then, was conceived of as a pilot project.'* It was planned

10°5-34 is the only MHAS site designated as simply an industrial site, but it is likely that its associated settlement was
overlooked (see Fig. 2.11, below).

1 'When 1 decided to include this site type, it was expected that numerous roadways and paths would be found,
illuminating the ancient inter-site communication. However, S-39 is the only example of this type of site, and
owing to its apparent continuous use, it is unclear whether it is ancient or modern.

12 Owing to the influence of Mesopotamian archaeology to the field, the archetypal settlement site in the Near East
is the tell. However, it should be noted that tell sites are rare in South Arabia. Sibam is the most famous such site
in the Wadi Hadramat proper, and is in a distinct minority (Sabwa, Raybiin, and Makayniin being the only other
sizable tells in the region). Thus a simple “cluster of structures” serves as a perfectly useful definition for settlement
sites in the Wadi Hadramit and its tributaries.

13 Banning, 2002, p. 133.

14 See Zimmerman, 1997.
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to last two weeks, and to cover the area in the general vicinity of Sibam. No particular survey
strategy was employed because the primary intent of this season was to test my ability to conduct
fieldwork, rather than to collect data rigorously. Though data collection was clearly an important
component of this test, the data, themselves, were never expected to form a major body of the
overall project. Instead a subjective assessment of the kind and quality of data that could be
collected in this short time period was to be the season’s main contribution.

In fact, the project lasted ten days—August 22-31, 1997. The GOAMM representative was
Dr. *Abd al-Aziz Bin “Aqil, with whom I had worked in 1994 and 1995 at Jijah, and who I knew
would be an invaluable resource on this survey. Because of the skill with which Dr. *Abd al-
Aziz learned of sites in the region, my initial hope to survey Wadi Nam and Wadi Ja‘aymah (the
two wadis to the north of Sibam) somewhat systematically was abandoned almost immediately,
and we instead found ourselves traveling by car each day to various sites in the Sibam area (see
Subsection 3.1.1, below). This revised plan, though very haphazard, was deemed useful in that it
allowed me to see a wide range of sites and collect a variety of ceramics and other objects that
was likely greater than would be possible in the Wadi Nam and Wadt Ja‘aymah alone. Post facto,
it was reasoned that these would form a solid basis of a study collection for later stages of the
project.

Data collection on each site visited in 1997 was similar: a GPS receiver was placed in a
prominent location and permitted to take multiple readings (later to be averaged for greater accu-
racy—see Subsection 2.2.3, below) while we explored the site. A few photographs were taken of
the site, sometimes to record interesting features, but mostly to facilitate later positive identifica-
tion of the site. A brief description of the site was entered into a notebook, sketch drawings were
sometimes made, and collections were also taken. The surface collections were bagged on-site by
material (ceramic, stone, bone, etc.), and the contents were later referred to collectively by their
bags. After our return to our quarters, bagged collections were photographed and GPS readings,

notes, digital photographs, and records of the collections were entered into the project database.
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2.1.2 Phase II: Site Reconnaissance

Subsequent reference to the 1997 database revealed its inadequacies, so it was altered in prepa-
ration for the following season (see Subsection 2.2.5, below). However, the overall approach to
site reconnaissance taken during the pilot project was deemed sufficiently successful to warrant
a repeat in 1999. The second season of the MHAS, then, was taken to be a refinement upon the
1997 season, with a wider areal extent and somewhat more refined methods. Mostly, however, it
was conceived of as the first of two seasons in rapid succession. Sites identified in this prospection
phase were to be re-visited and recorded more carefully in the final phase of the project.

The 1999 MHAS season lasted the entire month of October, and was conducted by me with the
professional accompaniment of Hussayn al-‘Aydariis as the GOAMM representative.'> Fieldwork
followed a similar schedule and pattern to that of 1997, but was based out of Say’in, rather than
Sibam. The 1999 season attempted to cover the fullest extent of the chosen study area by car and
foot—and we succeeded in penetrating deeply into the largest tributary wadis of the main wadi
(Wadi Sarr, Wadi Ja‘aymah, Wadi Bin “Al1, Wadi Dahab, and Wadi ‘Idm), and to the ends of most
of the smaller tributary wadis. Much of the main wadi was also covered, but we were prevented
from fully exploring its northern half between Say’iin and Bor, which was unreachable for a full
week because of impassable floodwaters. The westernmost edge of the study area in the main wadi
(the region north of Qatn) lies under aeolian dunes, and was also omitted from our survey due to
lack of time and the great difficulty in traversing this terrain. Lack of time also prevented us from
exploring Wadrt ‘Idm as carefully as we would have liked, especially in the area around Masgah,
but since the sites there are relatively well-known, their omission from this phase of fieldwork was
deemed acceptable.

Out of expedience, the 1997 season only visited sites on the wadi floor and the lowermost scree
slopes. The terrain considered by the project was codified in 1999 to include the wadi bottoms,
the lower scree slopes, and the first limestone ledge as well as hillocks and spurs jutting from the

wadi floor. The upper scree, the cliffs behind them, and the jol were all explicitly excluded from

15 See Zimmerman, 1999.
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Figure 2.1: Cross section of the terrain types encountered in the Wadi Hadramit and its tributaries
(taken from Van Beek et al., 1963, Fig. 2). Here they are termed: A) upper plateau remnants;
B) main plateau; C) talus; D) limestone bench; E) spurs and outliers; F) low-lying features (of
varying types); G) rock shelters; alluvial fill; and seil bed.

the survey region (see Figs. 2.1 and 2.2). Though this region is somewhat artificial—in particular
given the existence of roads connecting the wadis with the jol, and the interaction of jol-dwelling
nomads with the settled populations of the wadis—it forms a cohesive unit that is easily recognized
as such in contour maps and satellite imagery (see Appendix C).

As during the first phase, GPS readings, photographs, and descriptions were taken of each site
visited so as to allow for re-identification of the sites in the third phase of the project. Notes and
GPS readings were also taken indicating the locations of other sites that were seen en route, but
not visited by us. On each site visited, surface collections were also made, but as opposed to those
taken the previous season (which were rather large and undiscriminating accumulations of surface
artifacts), these were selected in the field to serve as representatives of each site for comparison
with excavated materials in the reconstruction of a regional chronology. In the laboratory, all

collected materials were photographed, drawn, and entered into the project database.
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Figure 2.2: A view of Wadi Dahab, showing the terrain types noted in Fig. 2.1. Terrain included
in the MHAS survey extends across the valleys from the first ledge (D)—narrow and relatively
inaccessible in this wadi, but broad and easily reached in parts of Wadi Bin ‘Ali—across the
lower scree slope, including ridges and spurs (E), gravel beds and the valley floor (F), and the
alluvium. This photograph is taken from atop a ridge (E), the surface of which occupies most of
the foreground.

2.1.3 Phase III: Regional Survey

A small team was subsequently assembled, including another archaeologist, an architectural his-
torian, and a geomorphologist (all U.S.-based graduate students), and funding was being procured
for a third phase of MHAS fieldwork in early 2000. This phase was expected to last about two
months, and had as its mission the filling in of gaps left on the map from 1999, re-visiting a subset
of the sites found in previous years for more thorough data collection, and walking a number of
transects to test the efficacy of the previous years’ methods.'¢ Unfortunately, however, this phase

was postponed by a family emergency, and was subsequently abandoned. The loss of the third

16 Banning discusses the effects of visibility and obtrusiveness on archaeologists’ success in finding sites (Banning,
2002, p. 48). The problem of undercounted sites in Near Eastern surveys, however, has long been recognized;
Adams, through intensive re-surveying of a plot previously surveyed by Jeep, found that he had initially missed
up to 1/3 of the sites there (Adams, 1981, pp. 40—41). But the problem of under-recording of certain sites goes
beyond simply failing to find smaller sites because of a surveying method that moves too quickly; Casana’s recent
work in the Amugq valley of Turkey shows that Braidwood undercounted Late Bronze Age sites not only because
they are smaller and less prominent than Early Bronze Age sites, but also because they lack easily identifiable type
fossil ceramics (Casana, 2007, pp. 195-197). Correcting for this undercounting allows for a new reconstruction of
changes in the regional settlement patterns through time. Such fine-grained analyses are still not possible for the
Wadi Hadramiit, but it was hoped that the proposed Phase III survey would be a step in this direction.
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phase of the project has had the unfortunate effect that the data set herein presented is somewhat
incomplete, consisting of unsystematic “grab bag” surface collections, sketch maps, and brief de-
scriptions from Phase I and Phase II alone. Also, the inclusion of a trained geomorphologist in
Phase III would certainly have improved the certainty with which I present my historical con-
clusions. Nevertheless, the data presented still do appreciably improve the overall picture of the
archaeology of the Wadi Hadramiit.

Had Phase III of the MHAS project proceeded as planned, the as-yet unused (on this project)

field methods would have included:
e Additional prospection, particularly along the northern edge of the main wadi, west of Bor.

e Total station maps of a subset of the MHAS sites.!” Sites selected would have included, at
a minimum, S-15, S-23, S-26,'8 and S-65. (See Chapter 3, below, for descriptions of the
MHAS sites.) These maps would have recorded site topography and surface architecture.

They also would have served as the basis for the on-site collection strategy.

e Sampled surface collections on the selected sites. The specific sampling strategy to be
employed, the extent and spacing of the samples, however, was not decided upon before

this phase of the project was abandoned.

e Transects would have been walked across the wadis, including the scree slopes and lower
ledges (where present). The exact spacing and number of transects had not yet been decided
upon, but at a minimum we would have crossed the Wadi Bin “Al1 in the vicinity of S-
65, the Wadi Dahab near S-42, and the Wadi ‘Idm near S-45—three zones with different
types of silts which would have provided a clearer understanding of the various natural
and anthropogenic alluvial accumulations in the wadis. Time permitting, transects would

also have been walked across the Wadi Hadramiit to the west of Sibam and to the east

17 On most archaeological projects in which I have participated, I have done so as the project’s surveyor, usually using
the SiteMap software which I helped develop at MASCA (Zimmerman, Fitts, and Pouls, 1999). I was, therefore,
fully expecting to use these tools for mapping sites in the MHAS project.

18 This map would have been a refinement of the map that I made of S-26 (referred to as “J2” by the NYU project), as
part of the 1994 excavations at Jiijah.
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of Say’in—zones in which it is expected that the previous work missed a number of Pre-

Islamic village sites.

2.1.4 Subsequent Field Seasons

Travel to the Middle East afforded two short study seasons of the MHAS.!® One week in 2001 was
spent in Say’iin drawing, photographing, and describing objects and sherds collected in previous
seasons. No new fieldwork, however, was conducted. Then again, in 2004, two weeks were
spent in Say’tn, which afforded the opportunity to complete the drawing and photography of
objects collected in 1997 and 1999. One day was also found in 2004 to conduct some limited site
reconnaissance. Sites S-83, an Islamic town noted during the excavations at Jajah, and S-84, a
lookout on the scree slope to the west of S-23—both of which were previously discovered, but
not visited in the 1997 or 1999 seasons—were visited and recorded as per the methods of the
1999 season. Site S-23, a potentially significant Pre-Islamic village with an extramural hillside
temple, directly adjacent to S-84 was also briefly re-examined at this time. Significant numbers of
sherds were not fully recorded during the 1999 season because it was expected that they would be
examined in the subsequent Phase III season, so it was fortuitous that these two later seasons took
place. Had they not taken place, these objects would not have been properly cataloged, and thus

would not have been incorporated in the present work.

2.2 Computerization in MHAS

Owing to my decidedly computer-centric approach to data collection and management, computers
and other digital technologies would have naturally formed an important component of the present
study, regardless of how explicit their role would be. However, with financial backing from a joint
J. M. Kaplan Fund/University of Pennsylvania Museum Technology Grant, extra impetus was
given to develop and test systems for their broad applicability to other field archaeologists. What

follows, therefore, is a discussion of the major technologies employed by MHAS, details of their

19 See Zimmerman, 2001, and Zimmerman, 2004.
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use, and general tips and program code that may ease their adoption by others.

2.2.1 Computers in Archaeological Fieldwork

In archaeological fieldwork, as in businesses and offices, computers in general—and personal
computers in particular—were widely adopted in the 1980s and 1990s, and have approached
saturation in the first decade of the 21st century. Most of this use has tended toward the pro-
saic—particularly simple word processing—but more sophisticated and specialized applications
have also gained acceptance.

With regards to archaeology, the main catalyst of this adoption has been the recent introduction
of fast, cheap, and reliable laptops, powerful enough to compete with desktop computers, and
with batteries lasting three or more hours on a full charge. Though I, personally, have always used
laptops in the field, and though the MHAS research design always presupposed their availability, it
is only in the last few years that their capabilities have grown to the point that their use is no longer
a compromise between the benefits of having a computer in the field and the limitations imposed
by their portability.?? Currently, within a given vendor’s product line, the primary distinctions
between models are the screen size, CPU speed, amount of RAM, hard drive size, hard drive
speed, wireless networking options, and type of removable media drive. For a computer that
will be used for a variety of tasks (especially tasks such as those described below), it is highly
recommended that an archaeological project budget for a laptop near the high end of a given
product line. Provided that the computer is not mishandled, such a machine can be used for
two or three years in its primary role(s)—following which, it will probably best be used for less
processor-intensive tasks such as word processing and email.

Improvements in laptops notwithstanding, the most dramatic advancement in computer tech-

nologies since the mid 1990s has clearly been the growth of networking and the internet. However,

20 This thesis has been written on a series of laptops, ranging from an 800MHz Apple iBook in 2003 through a 2GHz
Apple MacBook in 2008. At the time of their purchase, each of these computers was at the mid-range of available
models. Furthermore, all of the data analyses, mapping, and illustration in this work were performed on these laptop
computers, without recourse of desktop workstations. Current, even more capable, hardware can be purchased from
a variety of vendors, and running a variety of operating systems (see below), for between $800 and $2000, US.
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owing to the remoteness of most archaeological sites, the internet, as such, has had very little di-
rect impact on the conduct of fieldwork. Certainly it has made fieldwork preparations—from basic
research to the purchasing of equipment—easier, and the ready availability of email and chat pro-
grams has sped up communications between field archaeologists and their colleagues and families.
But internet access in the field remains problematic. The internet, especially the web, however,
is an exceptionally good medium for the post-fieldwork dissemination of information—from rela-
tively simple posting of project reports to searchable online databases. Online access to the MHAS
database has been a goal of this project (see Subsection 2.2.5, below).

In contrast to in-field internet access, which is dependent upon some kind of data connection
to the wider world (meaning, at a practical minimum, decent quality direct phone lines), local area
networks (LANSs) are currently feasible. The low cost of many consumer-level network compo-
nents makes dig house or workroom LANS attractive propositions. Their practicality, however,
is debatable. I am aware of only a handful of projects that have attempted, with mixed success,
to create such a LAN, and have yet to see a pressing need for one. Four obvious uses for such
LANSs do present themselves: 1) to provide a common gateway for internet access; 2) to provide
for centralized file server(s) to facilitate data storage and backup; 3) to host a multi-user network-
accessible database server to manage the field data; and 4) to provide common access to a printer.
The first of these uses is, clearly, subject to the availability of internet access, as discussed above.
The second and third uses suffer from their inherent complexity. And whereas centralized file and
database services have great potential, it is unlikely that most projects can afford the dedicated
network and/or database administrator needed to ensure their proper functioning. Nevertheless,
laptop computers nowadays are usually equipped with standard wireless networking hardware
wireless network cards (802.11a/b/g/n and Bluetooth). This prevalence improves the ease with
which ad hoc project LANs can be created, thereby increasing the likeliness that they will become

integral in the management of project data. But regardless of the untapped potential of project
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LANSs, and regardless of their appeal to me,>! LANs have had no direct use in MHAS, with its
single field computer. However, given a larger project, a project LAN with a file server would cer-
tainly have been built to ensure data security and to further test the practical limits of computers
in archaeological fieldwork.

As computer hardware has advanced, so too have their operating systems. Modern oper-
ating systems—whether Windows XP, Macintosh OS X, or any of the numerous varieties of
Linux or BSD—have the features and stability required for fieldwork. Each of these has its own
strengths and weaknesses for the field archaeologist. The major strength of Windows is its ubig-
uity—software and troubleshooting know-how are easily found worldwide. The other operating
systems listed above, all UNIX variants or clones, are extremely stable, relatively untroubled by
viruses, and capable of running a vast array of Free and Open Source Software (FOSS)—though
finding and installing such software is sometimes tricky. The Macintosh operating system excels
at a tight integration with its hardware and software applications that place a premium on ease of
use, whereas Linux and BSD operating systems can be acquired for free and installed on a wider
range of hardware. With Apple’s adoption in 2006 of Intel processors, Windows, Linux, and BSD
could be used on all major brands of computer hardware—so one’s choice of operating system
can now be almost totally independent from one’s choice of hardware vendor. (Apple’s Macintosh
OS X operating system, however, can still only be used with Apple computers.) Because of my
deep familiarity with Macintosh programming and troubleshooting, MHAS has used Apple com-
puters since the project’s inception. The introduction of Macintosh OS X, with its UNIX roots,
however, has permitted the conversion of the project database, GIS, and much scripting from pro-
prietary (and frequently pricey) software to Open Source equivalents. This has been a very viable
approach, and other researchers are urged to investigate Open Source alternatives to commercial

software as a means of cutting costs while concurrently improving the portability and longevity of

21 As an aside to my dissertation research, I have also outlined a system for integrated, real-time, on-site data collec-
tion and management system for archaeological excavation that is critically dependent on a wireless LAN. Upon
completion of my thesis, I plan to develop this outline into a working prototype, and would like to test it in the field.
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their data files.?

2.2.2 Digital Photography

Since the commencement of the MHAS fieldwork, digital photography has evolved from expen-
sive novelty to one of the fastest growing segments of the consumer electronics industry, and has
all but replaced film for snapshots and amateur photographs. In 1997, in addition to two film
cameras (one for Black-and-White photographs, and one for color slides) I purchased an inexpen-
sive digital camera (an Agfa e370), with the intent of replacing Polaroid snapshots with digital
snapshots. This camera, a fixed lens point-and-shoot with minimal features, long battery life, and
640x480 pixel resolution (0.3 megapixels), proved to be an entirely adequate replacement for Po-
laroids—especially for the ease with which digital photos were included into the end-of-season
project report. Following the 1997 MHAS season, it was clear that digital snapshots were superior
to Polaroids in all respects but one: since they require a printer for hard copy, they could not be
annotated with a pen in the field as is often done with Polaroids. Though some portable inkjet
printers have been commercially available since the early 1990s, the expense, fragility, and power
requirements of most printers prohibited their use in the field except in the relatively clean condi-
tions of a dig house. The expense of inkjet cartridges and their propensity to clogging (especially
in hot climates) further reduced their practicality in the field. The inability to mark directly on a
digital image, as many archaeologists had become accustomed to doing to their Polaroid photos,

means that one has to resort to sketch drawings, written descriptions, and memory to record obser-

22 See Bezzi et al. (2004) for a recent overview of available Open Source programs of interest to archaeologists. As
of 2007, the pace of ongoing development of Open Source programs, spurred in large part by the worldwide Linux
community (which has far greater penetration into university science and engineering departments than into the
general computer-using public), has been dizzying. The introduction of new programs and improvements to old
programs are now so frequent that the screen captures from Bezzi er al.’s three year old article already appear dated.
Fortunately, improved usability has been a major driving force behind many of these changes—so the technical
barriers to non-computer specialist archaeologists are generally dropping. If this trend continues, the recommenda-
tion to consider Open Source alternatives to commercial products should become increasingly viable into the next
decade.
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vations and ephemera that could perhaps more quickly and easily be jotted onto a photograph.??

Because of the success of digital photography in 1997 and the improvements to digital cam-
eras over the following year, an even more aggressive use was conceived of for the 1999 sea-
son: In order to limit the number of cameras needed and the cost of multiple types of film, I
determined to abandon Black-and-White film photographs entirely. Nowadays, Black-and-White
photographs are useful primarily for publication graphics. However, publications are increasingly
being submitted electronically, implying that at some stage of the process, published photographs
are scanned into a computer (usually by the author). Because of this, I felt that it would be much
simpler to scan color slides and convert the scanned images to greyscale, than it would be to carry
around a dedicated Black-and-White camera (and film) for the few images destined for publica-
tion. Thus, field photographs in the 1999 season were taken with both the Agfa digital camera and
a Nikon 8008s SLR loaded with professional quality slide film. Object photographs were shot on
slide film with this SLR and also digitally with a Nikon CoolPix 700 digital camera at 1600x1200
pixel resolution (1.8 megapixels).

As I had hoped, abandoning Black-and-White photography in 1999 simplified fieldwork, and
proved to be very well suited to archaeological survey. Digital photographs, too, greatly acceler-
ated the speed with which photographs could be entered into the field database, thereby increasing
its usefulness (see Subsection 2.2.5, below). Reliance upon slide photographs, however, has been

the weakest link in the system. As expected, scanning slides for publication has worked quite

23 The growth in popularity of digital photography has inevitably led to the development of a variety of photograph
printers geared for the consumer electronics market. Though these are generally small components, and can be
purchased for under $200, they are still not considered portable printers. Moreover, as with their inkjet predeces-
sors, they require a constant supply of special ink and paper, which may not be easily obtained in many parts of
the world. Recently, printer paper with embedded dyes has been announced (see http://www.zink.com/), and
the anticipation that it will soon be found in portable printers for digital cameras has generated considerable ex-
citement among many consumer electronics pundits and digital photography enthusiasts. If these printers—as yet
unreleased—Ilive up to their expectations, are sufficiently durable, are relatively inexpensive, and their supplies can
be found worldwide, they may well prove useful to archaeologists by fusing the benefits of digital photographs
(i.e., their low cost, easy storage, and easy duplication) with the benefits of instant photographs (i.e., their nearly
immediate production of hard copy). Whether or not these particular products are adequate, however, remains to
be seen. Nevertheless, Polaroid’s recent cessation of instant films (Polaroid (Press Release), 2008), removes them
from the field archaeologist’s toolbox and will inevitably force the adoption of new technologies such as portable
printers.
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well. Likewise, scanning slides for digital projection at lectures has not been problematic.>* How-
ever, scanning large numbers of slides for inclusion in the project database, while not particularly
difficult, has proved to be very time consuming.

Fortunately, the intervening years have seen continued improvements in digital cameras. Al-
though most of these improvements have been aimed at point-and-shoot consumer grade cameras
(which are generally ill-suited to technical photography), Canon, Nikon, and the other makers
of advanced SLRs have in the past three or four years introduced digital SLR cameras targeted
at professional photographers and serious amateurs.”> These cameras use standard lens mounts,
thereby preserving photographers’ often considerable investment in high quality and specialty
lenses. Currently, these cameras are moderately expensive, costing between $500 and $1500 (and
up to multiple thousands of dollars for top-of-the-line models). However, one can be sure that their
price will continue to fall over the next few years, even as their capabilities improve.2® Moreover,
when powered by rechargeable batteries, the cost of their consumables is virtually nil—meaning
that they could, despite a considerable initial investment, actually save money in a research bud-
get over the long run. In future fieldwork, I plan to eschew film photography entirely, in favor
of an all-digital approach. I expect that this will save time and money, both during and after
fieldwork. Based on my MHAS experience, other researchers looking to introduce digital photog-
raphy to their projects may well consider doing so, though it should be noted that medium format
stills—particularly on Black-and-White film—still yield the best results for high-definition object

and technical photographs, and may, therefore, retain this specialized use for some years to come.

24 When I made the decision to abandon Black-and-White film, but keep slide film, slides were still the most common
medium for projecting images at lectures. Nowadays, with the drop in price of video projectors and laptop com-
puters, digital slideshows (virtually synonymous with Microsoft PowerPoint) predominate. In this respect, when I
decided upon slide film, I failed to foresee how quickly slide projection would become obsolete—though this has
not been, in and of itself, a problem.

25 Compare today’s availability of such cameras with the situation at the commencement of this project: As late as
1998, a very good (but now terribly outdated) article in the SAA Bulletin presented methods for optimizing the use
of flatbed scanners—which, at the time, were becoming commonplace in archaeology labs—for scanning actual
artifacts (Houk and Moses, 1998). Though the article presents an innovative use of available technology, its results
can now be produced easier and faster with digital cameras.

26 Film’s decline in still photography is strong enough that Nikon announced in early 2006 their decision to elimi-
nate all but a very small subset of their film cameras and lenses (see http://www.nikon.co.uk/press_room/
releases/show.aspx?rid