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Glossary

Gian Luca Bonora

This glossary, brief and without any claim of completeness typical of a dictionary, is only intended to help
the reader understand the translation of several specific terms and concepts appearing in Andrianov’s
book. The Russian words and the archaeological expressions included here are not widely diffused and
lack proper translation into English. The glossary is divided into two sections. The first, includes an
explanation of typical words and specific expressions, related to agricultural and irrigation practices and
to the Central Asian vegetal and animal world, belonging to Russian, Kazakh, Karakalpak, and Uzbek
languages. These lexemes are not translated within the text, but only transliterated and italicized. The
second section is represented by certain Russian and Central Asian terms that have been translated
into English, although they require a short explanation because of their cultural complexity. It must be
noted that some words typical of Central Asia physical and cultural landscape, such as kurgan, barchan,
wadi, etc., are not included in this glossary because their meanings are internationally known and are
included in the typical contemporary dictionary of English language.

Section 1: Explanation of the terms transliterated and not translated

Biyurgun (ButopryH)

Anabasis salsa, a semi-shrub 5-25 c¢m high of the Chenopodiaceae family, one of the species of anabasis. It
is very widely diffused in Central Asia in saline soils in semi-deserts and deserts from Southern Saratov
Oblast to Mongolia, occupying large areas in many places. It is an important fodder crop, especially
for camels.

Chigir (Mvrvpe in Russian; Wurvp -shigir- in Karakalpak and Kazak)
Primitive hydraulic device formed by a wheel with buckets for lifting water and irrigating small areas.

Farsakh (®apcax, from Persian Parasang)

It is a historical Iranian unit of itinerant distance, usually estimated at 3.4 or 3.5 miles (5.5 or 5.6
kilometers). In antiquity, the term was used throughout much of the Middle East but the Old Iranian
language from which it derives can no longer be determined. There is no consensus with respect to its
etymology or literal meaning. In addition, to its appearance in various forms in later Iranian languages
(e.g., Middle Persian farsang or Sogdian fasukh), the term also appears in Greek as [Jopacdyyng, in Latin
as parasanga, in Armenian as hrasakh, in Georgian as parsakhi, in Syriac as prsha, in Arabic as farsakh
and in Turkish as fersah.

Gryad (Tpsg), see karyk.

Irrigator (Mppuratop)

This term is widely used by Andrianov and it can have a double meaning: on one hand, it can be pertinent
to either a technician, engineer, or specialist in irrigation, involved in the study or the construction of
irrigation and hydraulic works; on the other hand, it is often used to refer to the farmer who provides
irrigation to fields.
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Itsitek (UTumTek or Utcerek)

Anabasis aphylla, plant of the Chenopodiaceae family. A short half-shrub with small branched scale-like
opposite leaves, flowers in spicate inflorescences. Fruit are bacciform with yellow or pink wing-like
appendages. It grows in saline and clay deserts and semi-deserts of the Near East, Middle and Central
Asia, as well as in the Southern European part of Russia and Ukraine, Caucasus, and Southern Siberia.

Kair (Kaup)

A type of agriculture without irrigation, practiced in river deltas, on moist, sandy and silt soils (Khazanov
1992, note 3). Rivers in the desert lose their water to evaporation, infiltration in the adjacent soil
loosens a large amount of sediments which accumulate and which eventually generate floods, usually
in spring or early summer. Stagnating waters from these floods saturate the ground to such an extent
that it remains wet until autumn. Fresh river silt is an excellent soil in which to sow that it provides an
abundant harvest even with the most primitive cultivation. In the lower reaches of the Amudarya River
there were stretches where the population used the areas of natural river floods or close occurrence
of groundwater for sowing. This so-called kair agriculture is a direct descendant of the earliest types
of desert farming. In kair agriculture man often had to protect their crops from excessive high water
floods by deviating embankments. On kair lands it is impossible to cultivate cereals because wheat,
barley and other cereals have predominantly surface roots impossible to nourish with the onset of heat
beginning from the second half of May. Then, under the heat of the sun, moisture evaporates quickly
and it is insufficient to allow the cereals to grow and develop. Thus in kair lands it is best to cultivate
melons, pumpkins and other cucurbitaceous because of their relatively deep roots (Fedorovich 1948;
Gulyamov 1957:59; Lewis 1966:484-485; Andrianov 1995).

Karyk (Kapbik, from Kazakh and Karakalpak)

This word can have several meanings: 1) OpocutenbHas KaHasa ans 6axdesbix KynbTyp - Orositelnaya
kanava dlya bakhchvykh kultur = irrigation ditch for melon fields; 2) Apbik - Aryk = irrigation ditch; 3)
Mpagka - Gryadka = ridged, or raised field; 4) O6unue, Usobunue - Obilie, Izobilie = wealth, abundance.
In Andrianov’s book, the third meaning (raised furrows for cultivation, mainly of melons, watermelons,
cucumbers and other cucurbitaceae) fits best with the context.

Ketmen (Ketmenb)
Agricultural implement such as a hoe, used in Central Asia for tilling crops, digging ditches, etc.

Keurek (Keypek or Keyrek cacbip)

Ferula assafoetida, it is an herbaceous perennial plant, growing to 1-4 m tall, with stout, hollow, somewhat
succulent stems, native to the Mediterranean Region and east to Central Asia, mostly growing in arid
climates. The leaves are tripinnate or even more finely divided, with a stout basal sheath clasping the
stem. The flowers are yellow, produced in large umbels.

Khum (Xym)

Large (up to 1.5 m) earthen jar, tapering downward and with or without a neck, to store water and/or
other food supplies. This type of container was widely distributed among the settled farming communities
of Central Asia from Neolithic times onwards. The outer surface of the large vessel can be decorated
with painted patterns or high relief clay figures. Contemporary Central Asian large containers have
handles and a glazed inner surface.



Glossary Xix

Khutor (XyTop)
Farm, separate farm in association with the land and the estate of the owner.

Mazar (Masap)

A mazar is a tomb or mausoleum. The word deriving from the Arabic verb zara “to visit”, whence also
comes the noun ziyarah “a visit”, or “visiting the tomb of a saint for blessings”. Though the word is
Arabic in origin, it has been borrowed by a number of eastern languages, including Persian and Urdu.
The mausoleums of Sufi saints are often places of pilgrimage for Muslims. The city of Mazar-i Sharif in
Northern Afghanistan is so called because it is also famous as a pilgrimage site.

Pakhsa (Naxca)

Pise, rammed clay, usually with addition of chalk, lime, straw, and gravel, widely used in ancient times
for the construction of adobe buildings, structures and dwellings in Central Asia. Today it is still used
by local populations mostly in rural environments.

Poisk (Mowck)

Any place in which a moderately brief survey sweep was made. Generally speaking, it is an archaeological
site and for this reason a poisk could be represented by: a low-quantity surface scatter of material (Touka
- Tochka, in Russian); by a camp-site or encampment or station (where the collection of artifacts is poor
- CrosiHKa - Stoyanka, in Russian); by a settlement, where a dense collection of surface material have
been identified (Mocenenue - Poselenie and/or Fopoauwe - Gorodishe); by a funerary mound or barrow
(KypraH - Kurgan); and by a generic archaeological monument (MamsatHuk - Pamyatnik).

Rustak (Pycrak, from Middle Persian rotastak)
Cornfield, worked or cultivated field.

Sajen (CaskeHb)
Old Russian measure of length equal to seven feet (2.13 m).

Saxaul / Saksaul (Cakcayn in Russian, Cekceyun - Sekseuil - in Kazakh)

Haloxylon ammodendron, plant belonging to the Amaranthaceae. The saxaul is distributed in Middle
and Central Asia (Iran, West Afghanistan, Western Turkestan), from the Aralo-Caspian region to the
Amudarya River valley, in the lowland areas of Central Asia and China (Mongolia, Xinjiang, Kansu). It
is a psammophyte, which grows in sandy deserts, on sand dunes, and in steppe up to 1,600 m a.s.l. In
Central Asia, it often forms ‘saxaul forest’, while in Middle Asia it usually grows scattered. White saxaul
is known as Haloxilon persicum; black saxaul is known as Haloxilon Aphyllum.

Sai / Say (Cait, in Russian from Kazakh; see also the synonym Jlox6uHa - lojbina)
Dry bed of temporary drainage, seasonal water course.

Sengir (Cenrup, from Kazakh; CeHrip - Sengir, Bepwuna - Vershina and Bbicokuit Vysokiy)
Place located on top of a plateau or mountain and visible from a distance.

Solonchak (Cononuak)

1) Mousa, HacblweHHan CONAMM, NerkopacTsopumbiMm B Boge - Pochva, nasyshchennaya polyami,
legkorastvorimymi; 2) O3epo uau Kntoy ¢ coneHoit Boaon, conorel, - Ozero ili klyuch s solenoy vodoy, solonets;
a type of soil formed usually by the salinization of soil in steppe, desert, and semi desert regions having
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an exudative water regime in which salts rise to the upper soil layers due to groundwater evaporation
from the surface. The profile of solonchak soils is differentiated into poorly defined horizons. Below
the surface usually there is a swollen and suberose saline horizon; farther down there is a weakly
defined or residual humus horizon with streaks and patches of salts. Salinized rock or a water-bearing
level occurs more deeply. Solonchak contains a substantial amount of highly soluble salts (from 1-3 to
10-15%). A distinction is made between solonchak of primary and secondary salinization. The latter
forms as a result of improper irrigation. There are semi-desert and sierozem solonchaks; the basis for
this classification is the residual features of soils, from which the soils were formed. Solonchak are found
in Central Africa, Asia, Australia, and North America. In Eurasia they occur in the Caspian Lowland,
Northern Crimea, Kazakhstan, and Middle Asia. Any agricultural crop of those regions is suitable to
be cultivated on solonchak. In preparation for cultivation, solonchak are desalinized by washing and by
lowering the groundwater level (desalinating drainage).

Takyr (Takbip, from Turkic ‘smooth’, ‘even’, ‘bare’)

It is an alkaline soil formation, generally containing only algae and lichens, which are formed by
the accumulation of dry elutriated alluvium in natural depressions. Physically, they form smooth,
bare, thin, and hard parquet-like or cracked structures which are the result of the rapid drying of silt
suspensions and the cementing of surface layers by calcium carbonate crusts. They are distributed over
large waterless tracts throughout the deserts of Central Asia, providing convincing evidence of former
drainage patterns and the retraction or shift in water courses. Since large takyr deposits generally reflect
former riverine courses, the occurrence of a takyr formed during post-Pleistocene times may indicate a
potentially rich area for archaeological research. The takyr is almost entirely devoid of vegetation; the
flora consists exclusively of algae and lichens. Takyr becomes vegetated only when watered by the runoff
of spring rains. Takyr zones are located outside the Tedjen and Murgab deltas, along the Amudarya
and Syrdarya, and around the oases of Northern Bactria. These basins serve as seasonal (springtime)
storage places for water where temporary wells are dug. They have a distinctive flora and fauna that
attracts grazing animals and predators, and they provide important seasonal plants and animals in the
deserts for caravans and herders.

Thalweg (Tanbser - Talveg - in Russian)
English loan word from German (tal = ‘valley’; weg = ‘way’), in geography and fluvial geomorphology it
means the deepest continuous slope within a valley or watercourse system.

Tugai (Tyrait, from Turkic)

Floodplain forest in the deserts of Middle and Central Asia. It is a type of fringing, or gallery, forest.
Tugai thickets and forests are found in river valleys where the groundwater is close to the surface.
Various species of trees are represented, including variable-leaved poplars (Populus pruinosa and others),
willow (Salix wilhelmsiana), tamarisk (Tamarix sp.), salt tree (Halimodendron halodendron) and buckthorn
(Rhamnus sp.). Some of these woods have little economic significance (some could be burned as fuel)
but are important for retaining water. Typical tugai extend along river channels and narrow islands.
Tugai on rich alluvial soils form dense stands of trees and shrubs entwined by lianas (Clematis, Calystegia).
The herbaceous cover includes species of reed, dogbane, and, in some places, plum grass (Erianthus).
In the floodplains of the Amudarya and Syrdarya there is a predominance of variable-leaved poplars;
on salinized soils thickets of Tamarix ramosissima (2-4 m or, sometimes, 5-6 m in height) and Tamarix
hispida (up to 1 m in height) predominate. Tugai are inhabited by boars, Bukhara deer, Turan Tiger,
swamp lynx, rabbit, water rat, mice, many birds, amphibians, and reptiles.
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Uldruk (Ynbapyk)
Anabasis aphylla, see Itsitek.

Uy (Y, from Karakalpak)

The first and most widespread meaning of this word is Jom - dom, }unuuwe - Jilishche = house, dwelling,
and any other adobe construction. The second meaning refers to a low-raised mound or hillock between
takyr areas, like an island between takyr lowlands, and on which camelthorn (Alhagi) sporadically grows.

Verst (sepcra)
Old Russian measurement, equivalent to approximately 1.067 kilometers.

Yantak (aHTak or fiHTak, BepbatoxKbs Kontouka - verblyujya kolyuchka)

Alhagi, is a genus of Old World plants of the Fabaceae family. They are commonly called camelthorns
or manna trees. There are three to five species. Alhagi species have proportionally the deepest root
system of any plants: a 1 m high shrub may have a main root more than 15 m long; due to their deep
root system Alhagi species are drought-resistant plants that utilize ground water, thus adapting perfectly
to a hyper-arid environment.

Section 2: Supplementary short explanation of some Russian and Central Asian words
translated in the new edition

Antichnost - AHTUYHOCTb

Classical Antiquity or classical period. It is a broad term for a long period of cultural history centered
on the civilizations of ancient Greece, ancient Rome, and others on the Mediterranean Sea. In B. V.
Andrianov’s work, this term refers mainly to archaeological monuments and historical events dating
back between the 4th century BCE and the 3rd or 4th century CE. We therefore refer to them by the
adjective ‘Antique’ (see also Yagodin and Betts 2006: 6).

Arkhaizm - Apxansm

Archaic Period, from the 7th to 5th centuries BCE (see also Yagodin and Betts 2006: 6). In Andrianov’s
book, Apxansm (Arkhaizm) and Apxauk (Arkhaik) refer to the period of the Khorezm Civilization blossoming
in the lower Amudarya, dating to the 6th and 5th centuries BCE, when irrigated agriculture development,
connected with the construction of numerous and big diversion canals, was one of the important factors
contributing to the formation of the so-called ‘Khorezm State’. During this period numerous fortified
city-type settlements and multiple farmsteads appeared.

Aryk - Apbik
Local term loaned from Turkish and meaning either a major canal for irrigation or a small furrow
supplying water to fields.

Aul - Ayn (in Russian, Awil in Karakalpak)
Small hamlet, village.

Gyr - Tbip (from Kazakh kpip - kyr)
It can have a double meaning: 1) ropHbliit xpeber, rpebeHb ropbl - gornyy khrebet, greben gory = mountain
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range; 2) c/ierka BO3BbILWEHHAA MECTHOCTb C MACTOULLAMM M MOCEBHbIMU yroabamu - slegka vozbyshennaya
mestnost s pastbishchami i poseviiymi ugodyami = a slightly elevated area of pasture land and sowing fields.

Janadarya - Xanagapbs or *aHbigapbs - and Inkardarya - Nnkapaapbs

The Syrdarya Delta consists of six main deltaic branches, here labeled from north to south: Syrdarya;
pra-Kuvandarya (in the past called Eskidrjalyk with Kurauly, Eskydaryalik, and Ajikhansaidarya as
tributaries); Kuvandarya (with Otakaly and Madenuet as tributaries); Zhanadarya (or Zhanydarya
according to the Kyrgyz-Kazakh pronunciation widespread in the 19th and in the first half of the 20th
century); Inkardarya (with two main courses, the Upper and the Middle); and lastly Karadarya (or Lower
Inkardarya). It must be noted that in all the ethnographical, archaeological, and historical literature
produced by the Khorezm Expedition, and thus even in Andrianov’s book, the hydronym Karadarya is
never mentioned because this ancient riverbed was recognized as the Lower Inkardarya.

Kala - Kana
From Russian, otherwise qala in Karakalpak, Kazakh, and Uzbek = a town, usually with a fortified citadel.
In the past also referring to an enclosure of yurts fortified by earthen ramparts.

Kel - Ken (in Karakalpak and Kazakh)
Lake, water basin; Kya - Kul (in Karakalpak and Kazakh) = ash, cinder. B. V. Andrianov did not distinguish
between the two words, because of their pronunciation being similar but dissimilar in meaning.

Lepnaya Keramika - Nennas Kepamuka
Hand-made rough pottery.

Limannoe oroshenie - lumaHHoe opolieHne

A type of estuary irrigation; small-scale gravity soil watering, in spring, by means oflocal water resources.
In this technique surplus water is used from reservoirs, canals and/or melting ice and snow flow from
an area higher than farms and fields. These are surrounded by a more or less complex system of dams
and embankments, thus appearing similar to an “estuary - semi-enclosed body of water” = Jiuman
(liman, in Russian). In recent times, this technique was mainly widespread in some regions of Central
Asia, in the Volga River valley and in the Northern Caucasus where it was used for cereals production.

Meridionalnyy - MepuanoHanbHbiit
HanpaeneHHbiit No mepuanaHy, ¢ cesepa Ha tor - napravlennyy po meridian, s severa na yug = along the
meridian, from north to south and vice versa, in a north-south or south-north direction.

Solyanka - Consvka
Salsola, is a genus of the subfamily Salsoloideae in the Amaranthaceae family. A common name of

various members of this genus is saltwort, because of its salt tolerance.

Stankovaya Keramika - Crankosasa Kepamuka
Wheel-made fine pottery.

Staritsa - Crapuua
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Old stream or riverbed. This term is generally used for a body of water typically found in flat, low-lying
areas, and can refer either to an extremely slow-moving stream or river (often with a poorly defined
shoreline), or to a marshy lake or wetland.

Tam - Tam
A single story flat-roofed house, traditionally built of mud bricks but now often with cement.

Zemlekopalka - 3emnexonanka
Digging stick.
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Preface: Boris V. Andrianov

and the Archaeology of Irrigation

Simone Mantellini

As Boris Vasilevich Andrianov stated in the very
beginning of his book (Andrianov 1969:3, 5),
life in Central Asia cannot be possible without
artificial irrigation. This is particularly true
today as in the past, and it is particularly true
in Khorezm, where, without appropriate water
management, the harsh climate condition can
easily turn a green oasis into a desert.

This is one of the main reasons why many
scholars engaged in Central Asian studies have
devoted most of their attention to ancient irrigation
and hydraulic systems, and their relationship with
ancient human settlements (see an overview in
Bartold 1965:95-233; Lewis 1966; Andrianov
1995; Lecomte and Francfort 2002). Among
these writings, Andrianov’s book Drevnie orositelnye
sistemy priaralya (Ancient Irrigation Systems of the
Aral Sea Area) can probably be considered the
major output on the subject for several reasons.
First, because this work summarizes the results
of studies on ancient irrigation achieved during
15 years of research around the Aral Sea with
the Khorezm Archaeological-Ethnographical
Expedition (hereafter KhAEE). Secondly, this
work is fundamental in understanding historical
changes in settlement dynamics and environ-
mental transformations which occurred in
Khorezm over the last three millennia. Lastly,
Andrianov and his archaeological-topographical
unit carried out intensive field work aimed
at collecting and analyzing data according to
an innovative and multidisciplinary approach
combining traditional archaeological methods
and techniques with those provided by other
disciplines such as geography, ethnography, and
geology. Before Andrianov, other scholars dealt
with the study of ancient irrigation systems in
Central Asia, specifically around the Aral Sea
(Gulyamov 1957; Voevodskiy 1938). However,

no one addressed this issue through a multi-
disciplinary approach and a systematic way over
such a vast area, and with a long-term perspective
as Andrianov did.

In spite ofits scientific value, Drevnie orositelnye
sistemy priaralya was written in Russian and
therefore its diffusion was limited to the former
USSR countries and among the few Western
scholars dealing with this specific research
topic. In the last decades, the increase in inter-
national archaeological expeditions to Central
Asia, as well as the growing interest with issues of
desertification and water archaeology, have made
the work of Andrianov central to landscape and
environmental archaeology projects currently in
progress in this region.

The universities of Bologna and Harvard
joined to translate Andrianov’s book into English to
make it widely available. Adding to the initial idea
of translating the Russian text was the addition of
papers centered on the figure of Andrianov and
his contribution to the study of ancient irrigation.
The volume is also enriched with a map published
by O. Lecomte and H.-P. Francfort (2002) which
summarizes the main archaeological discoveries
of the KhAEE: major settlements, their chronology
and function, graveyards, the main irrigation
networks, as well as the aerial and car routes used
during field surveys.

The first introductory article is by Pavel V.
Dolukhanov and it provides a general overview on
Russian, and later Soviet archaeology in Central
Asia, beginning with the Russian conquest in the
second half of the 19th century. Dolukhanov
describes the main archaeological investiga-
tion carried out in the former Soviet republics
of Central Asia, from the first excavation at
Afrasiab (ancient Samarkand) and Merv to the

multidisciplinary expeditions in Khorezm, under
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the directorship of S. P. Tolstov, and in Southern
Turkmenia (YuTAKE) headed by M. E. Masson.
Furthermore, specific attention is devoted to the
important study of ancient irrigation in Central
Asia and the fundamental contribution in this field
by Andrianov in the Aral Sea and by G. N. Lisitsyna
in Southern Turkmenia. The short description on
the research history at Samarkand-Afrasiab was
provided by Frantz Grenet, Director of the Mission
Archéologique Franco-Ouzbeke (MAFOuz).

Sergey B. Bolelov focused his paper on the
importance of research on ancient irrigation
systems carried out by Andrianov in Khorezm and
Lower Syrdarya. Bolelov also recalled a briefhistory
of the KhAEE, its different topics and targets, and
remarks on the most advanced multidisciplinary
approach given to the expedition by S. P. Tolstov.
As soon as the KhAEE started research in the Aral
region, a specific archaeological-topographical
unit was established, under the direction of
Andrianov, in order to map and study the so-called
‘lands of ancient irrigation’, i.e. the abandoned
ancient settlements, cultivated areas and irrigation
works. According to Bolelov, the pioneering and
innovative research, that combined the use of
aerial photos with field surveys and excavations,
made Andrianov the founder of the ‘archaeology
of irrigation’ in Central Asia.

The article by Zamira S. Galieva mostly deals
with the person of Boris V. Andrianov, who
accepted to be her main supervisor when, in the
early 1980s, Galieva moved from Tashkent to
Moscow to obtain her Ph.D. in Historical Sciences.
Even at that time, more than 40 years since its
beginning, the fame of the KhAEE was still so
high that Galieva considered it an honor to have
been trained by Andrianov in uncovering and
mapping archaeological evidence through aerial
photographs. Following these first experiences,
Galieva would improve these methods with
other scientific projects and throughout the most
advanced applications of informatics. Finally,
Galieva remarked how Andrianov was able to
connect his human qualities to scientific skills so
that he is still remembered today.

The article written by Vadim N. Yagodin and

Alison V. G. Betts provides an updated archae-
ological view of the area formerly investigated by
the KhAEE in light of recent discoveries by the
Karakalpak-Australian Archaeological Expedition
(KAAE). After a general overview of results
achieved by the KhAEE and the study of ancient
irrigation systems in that area, the authors focus
their attention on key sites investigated by the
KAAE, in particular on Tash-Kirman-tepe, now
interpreted as a ritual center associated with
the veneration of fire, and not a fortified manor
as Andrianov supposed after his preliminary
investigation.

The final article is a theoretical essay written
by C. C. Lamberg-Karlovsky on the role of
irrigation, and water management more generally.
Based on archaeological data, the written sources,
and the different schools of thought on this matter,
Lamberg-Karlovsky provides a comprehensive
analysis on the role of water in ancient civilizations
with numerous references to the contemporary
situation.

The major problems encountered during the
translation process was the presence of many
specific terms and technical words belonging
to Russian thought and archaeological school.
Sometimes these terms do not have an exact
corresponding translation in English (see for
example the question of poisk and irrigator in
Bonora, infra). Thus, these terms have been only
transliterated within the text, and then included
and explained in detail in a short glossary edited
by Gian Luca Bonora at the beginning of the book.
Given that this book wants to be also a mean
of spreading the archaeology of Central Asia
to Western scholars, the glossary includes the
explanation of some others terms and concepts
typical of the Soviet-Russian archaeological school.

Finally, the whole bibliography at the end of the
book includes all the references cited in the text
(on this matter, see also the notes on references,
infra). One part of the bibliography, edited by Irina
A. Arjantseva, has been specifically devoted to all
the work published by Andrianov throughout his
scientific career. It includes the work mentioned
in the book and in addition all the geographical-



archaeological research, particularly on the subject
of irrigation and water management, which he
published later. Andrianov’s complete scientific
writings consist of more than 50 publications,
the major part of which are dated to the 1960s
culminating in 1969 with the release of Drevnie
orositelnye sistemy priaralya. Almost ten years later,
in 1978, Andrianov also published a further,
but less known, essay on this subject entitled,
Zemledelie nashikh predkov (Agriculture of our
ancestors). Of all of Andrianov’s writings, four are
published in English. The first paper, entitled, Some
Aspects of the Problem of the Interplay of Nature and
Society (Andrianov 1966a) is the translation of an
article published earlier in Russian (Andrianov
1966b). In this work, mainly focused on the
18th-20th centuries, Andrianov supports the idea
that the major environmental changes occurred
recently in the Lower Amudarya due to human
activities rather than physical-geographical factors
(Andrianov 1966a:3). The second (Andrianov
1976)is a very short comment on the article, Canal
Irrigation and Local Social Organization (Hunt and
Hunt 1976). The discussion focuses on whether or
not irrigation was the major cause of development
of early states and civilizations. Based on his work
in Khorezm, Andrianov declared that the “State
power was an important condition, but not the
result, of the successful development of irrigation”
(Andrianov 1976:756). Although he considered
this study interesting, he criticized the approach
because the article “... haslittle specific information
on regional irrigation. Furthermore, the question
involved in the linkage of the development of
irrigation and the rise of state power is not
clearly elucidated” (Andrianov 1976:756). The
third article (Andrianov 1978b) is a theoretical
essay on the concept of the hydraulic society.
It has been treated in detail in the introductory
paper by Lamberg-Karlovsky (see infra). The last
paper (Andrianov 1995), is the most interesting
from the perspective of archaeology of water
management. Referring to the case of the Aral
area, the article is actually a general and updated
historical overview of irrigation and agriculture in
Central Asia based on data collected throughout
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this region in the last decades. In this work,
Andrianov describes the main development steps
of irrigated oases and farming practices, from
the early agricultural communities of Southern
Turkmenia in the 6th-3rd millennia BCE to
modern times. Moreover, Andrianov takes into
consideration all the historical regions of Central
Asia, from the foothill of the Kopet Dag to the West
Pamir, and from Bactria to the Lower Syrdarya. In
agreement with other eminent scholars, such as Ya.
G. Gulyamov (1974) and A. R. Mukhamedjanov
(1975, 1994), Andrianov considers the heyday of
irrigation development in Central Asia in the first
centuries CE, at the time of the Kushan Empire,
in connection with the development of urban
areas, flourishing of trades, progress in craft, and
development of hydraulic engineering (Andrianov
1995:13; see also Andrianov 1969:124; Tolstov
1948a:32, 1948b:113ff)).

The present book is divided in two parts.
The first part, chapters 1 and 2, is more general
and theoretical, and deals with the ancient
irrigation study methods, as well as the origin and
development of irrigated agriculture. The second
part, chapters 3, 4, and 5, regards specific field
work and results achieved by Andrianov and the
archaeological-topographical unit, in the so-called
‘lands of ancient irrigation around the Aral Sea’.

The book begins by commemorating D. D.
Bukinich, the engineer and irrigation specialist
whose work, according to Andrianov, marked
the beginning of the study of Central Asia ancient
irrigation systems.

Then, the author briefly describes the book’s
aims and structure. He underlines the importance
of artificial irrigation in areas with arid climates,
and the difficulty in studying ancient irrigation
systems and hydraulic devices because of their
poor state of preservation. In this regard, the lower
reaches of Amudarya and Syrdarya represent an
excellent case study due to the amount of field
data collected and the work of the many scholars
involved with the KhAEE.

In the Introduction, the author focuses on the
main aspects of ancient irrigation systems and their
main socio-economic implications. In particular,
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Andrianov underlines the double aspects of irriga-
tion systems: on one hand, they play a major role
in the development of arid regions, on the other
hand they are difficult to study and date.

The author presents previous studies on
ancient irrigation in Khorezm, started in the early
1930s with M. V. Voevodskiy. Ya. G. Gulyamov
continued this research during the prewar and
postwar years and published the result in the
well-known book Istoriva orosheniya khorezma s
drevneyshykh vremen do nashik dney (History of
Irrigation of Khorezm from the Antique Period
to Our Day; Gulyamov 1957), that Andrianov
considered as “the most important step in studying
the history of irrigation in Khorezm. However,
some of his conclusions “must be amended and
expanded on the basis of new material” (Andrianov
1969:8). The study of Khorezm ancient water
management was widely considered also by
Tolstov in his monumental work Drevniy Khorezm
(Ancient Khorezm, Tolstov 1948a), where the
author advanced some important conclusions
frequently noted and accepted by Andrianov
himself. In his book, Tolstov attempted a general
historical reconstruction of the population of
Khorezm from the earliest period up to the 19th
century. After the progress in irrigation techniques
in Antiquity and during the Kangju-Kushan
periods, Tolstov “convincingly proved that the
main reason for the formation of the ‘lands of
ancient irrigation’ was not natural catastrophic
changes, but, above all, socio-historical factors,
political and economic crises, and that “only a
centralized Oriental despotism could create the
great canals of Khorezm” (Andrianov 1969:10)

The Chronology of Research describes the field
work carried out season by season and major
interesting points and areas investigated by the
archaeological-topographical unit. This team,
headed by Andrianov, specifically addressed the
systematic survey and mapping of the ancient
irrigation system of the Aral Sea area in order to
reconstruct in detail settlement patterns developed
in this region, from the Bronze Age to their
abandonment by the Karakalpaks and Turkmens
in the 18th-19th centuries. Andrianov highlights

how this work was widely based on the use of
aerial reconnaissance and then field surveys.
The results of his unit were then combined with
those provided by the other teams forming the
KhAEE: archaeology (leader team S. P. Tolstov),
geography and ethnography (B. V. Andrianov),
geomorphology (A. S. Kes), botany (L. E. Rodin),
engineering-geodesy (N. I. Igonin), soil scientist
(N. I. Bazilevich). Finally, the author summarizes
the data collected during 14 seasons of field work
carried out by his team between 1952 and 1964:
1640 poisk were investigated on the right bank of
Amudarya, 981 poisk on the left bank of Amudarya,
and 1000 poisk on the Lower Syrdarya.

In the first chapter the author focuses
on the Ancient Irrigation Study Methods. The
author describes the approach employed by the
archaeological-topographical unit in researching
the historical dynamics of irrigation systems and
their relation to settlement pattern. The major
problems concern the poor state of preservation
of canals, hydraulic devices, and field layouts,
which many times were buried under sand
dunes, or highly damaged by agricultural works
and anthropogenic transformations. Andrianov
stated that “the cultural landscape is a complex
natural-historical formation, in which the effects
of influences from different historical periods are
gradually accumulated” (Andrianov 1969:16).
Therefore he argues that such a study “requires
an interdisciplinary approach combining natural
geography and human sciences” (Andrianov
1969:16). In this regard the modern desert
areas around the Aral Sea investigated by the
KhAEE represents a unique case study where
the irrigation systems form a sort of skeleton of
ancient and modern oases. Andrianov deals also
with the difficult task of dating ancient irrigation,
mostly because the major canals might have
supplied water for a very long time, and digging
a few settlements along a canal could not provide
a reliable chronology for the canal itself.

Part of the chapter is dedicated to the method
of detecting and mapping irrigation networks
through aerial methods. Andrianov provides a
summary of aerial archaeology history and its



application in studying ancient irrigation systems
and hydraulic devices. The author summarizes
the main publications and pioneer scholars in
aerial archaeology, such as G. A. Beazeley, O. G.
S. Crawford, A. Poidebard, and R. Chevallier in
the West, and the early experience in Russian
archaeology and the KhAEE. Andrianov shows
a wide knowledge of aerial archaeology history,
even of publications outside the former USSR.
In particular, he agrees with J. Bradford that
aerial archaeology cannot be separated from field
archaeological work, and it must be combined with
historical research, written sources, geography,
and the geology of an investigated area.

The second chapter deals with the Origin and
Development of Irrigated Agriculture, in different
areas of the world. Even in this case, Andrianov
shows a very good knowledge of the main research
achieved on this matter throughout the world, from
the main ethno-archaeological studies of American
Indians in the New World by J. H. Steward, C.
D. Forde, and E. W. Haury, to the archaeological
survey in Mesopotamia by R. McC. Adams, to
excavations in the Near East (Jericho, Jarmo, Ali
Kosh, Catal Hiiyiik, Hacilar, etc.), which allowed to
date the appearance of'irrigated agriculture in the
Old World as early as the 8th-6th millennia BCE.

In Irrigation and Ancient Civilizations, Andrianov
recalls the theory of ‘hydraulic societies’ advanced
by K. A. Wittfogel, where the development and the
maintenance of large-scale irrigation systems were
possible only through a centralized and strong
state, with a bureaucratic structure and the wide
use of forced labor. On this matter Andrianov
agrees that “... the slave character of collective
irrigation works is not in doubt” (Andrianov
1969:67). After an overview on the development
of irrigated civilization in Egypt (‘homeland of
irrigated agriculture’), Mesopotamia, and China,
attention is focused on Central Asia. The author
noticed the poor consideration given by western
scholars to this region, except for the work of
R. A. Lewis (1966), who provided a remarkable
outline of West Turkestan early irrigation. Among
the research on the history of water management
in Central Asia, the work by G. N. Lisitsyna in
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Southern Turkmenia is particularly outstanding.
Through a comprehensive approach similar to the
KhAEE, she was able to identify, in the foothill of
the Kopet Dag, early agricultural communities
of Central Asia (4th-3rd millennia BCE), which
were based on water exploitation from mountain
brooks (sai) and kair irrigation (for sai and kair see
Bonora, infra).

In concluding the first part of the book,
Andrianov argues that irrigation skills are highly
dependent on local and geographical conditions,
and closely connected with the technical and
socio-economic development of ancient societies.

The third chapter concerns The Southern Delta
of the Akchadarya, the first area investigated by
the archaeological-topographical KhAEE unit.
Irrigation works are described according to
their chronology and location. Although the data
available for the Bronze Age are poor, it is highly
possible that the inhabitants of Khorezm practiced
irrigated agriculture at that time. Archaeological
data proved, during this period, the introduction
of some important devices in the development of
irrigation technologies. First are the ‘head works’
at the Tazabagyab settlement, which were used
to control the level of flood water in the former
riverbed adapted for irrigation. Second, at the
settlement of Bazar 8, was the distributor, i.e. an
intermediate canal allowing a ramification of the
network of canals to irrigate a wider area. The
Archaic period (6th-5th centuries BCE) is the
building time of massive irrigation systems both on
the right and on the left banks of the Amudarya.
In that period, canals heads were moved into the
major river channel rather than in one of'its lateral
branches showing the great ability of Khorezmians
in building ‘artificial rivers’ and small ‘artificial
deltas’. The size and section of canals increased
and irrigation networks display a ‘sub-rectangular’
layout. The Kangju, and especially Kushan
periods (4th century BCE - 4th century CE)
represent the construction heyday of large
fortifications and towns and the development
of irrigation techniques. This is connected with
the increase in field size and cultivated crops.
Considering as an example the 90 km long
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Kyrk-Kyz canal, the author suggests that at least
15,000 workers were required for two months for
its construction, and 6,000-7,000 people for its
seasonal cleaning and maintenance. The Medieval
Age is characterized by a socio-economic crisis
leading to the decline of many urban centers and
the abandonment of settlements and irrigation
works. The Khorezmshah period (12th-early 13th
centuries) is a time of radical reconstruction of
old irrigation systems and further development
of Medieval irrigation techniques. The case of
the Gavkhore Oasis illustrates the extremely high
level of agricultural production reached at that
time. Finally, the Mongol invasion in the early
13th century marks the end of Khorezm right
bank economic development.

Research in the Sarykamysh Delta is presented
in the fourth chapter. Here the Bronze Age
finds are even poorer than in the Amudarya,
thus Andrianov argues that irrigated agriculture
and hydraulic facilities appeared in this region
somewhat later. However, the ethnographic
comparison suggests an integrated economy for
that period, where thickets served as pastures for
cattle, and the inhabitants fished in the channels
and cultivated millet and gourds in the kair. In
the Archaic period (6th-5th centuries BCE), the
construction of important irrigation systems on the
Chermen-yab and Daudan was connected with the
strong state formation developed in Khorezm. Like
on the right bank of the Amudarya, the progress
in irrigation technology is considerable, and the
water supply pattern was as follows: riverbed-head
works-drainage-main canal-feeder -field. The
massive construction of large irrigation systems
in the Sarykamysh Delta is mainly dated to the
Kangju and especially to the Kushan times (4th
century BCE-4th century CE), when small canals
were combined into a unique greater system.
Considering Medieval irrigation works, Andrianov
highlights the appearance of the chigir (see Bonora,
infra), i.e. the water-lifting device introduced
because of the lowering water in irrigation
canals. Research along Medieval Chermen-yab
demonstrates how the wide spreading of chigir
on one hand reduced the surface covered by

irrigation facilities but, on the other hand, increased
the irrigated land. The traditional scheme of the
irrigation network also changed according to this
scheme: river-headworks-main canal-distributors
of 1stand 2nd order-feeder-chigir-field. Also for the
Chermen-yab the author provides an evaluation
of labor investment required to accomplish its
digging: 12,000-14,000 laborers for 50 days and
5,000-6,000 workers for the annual cleaning.
Finally, modern era irrigation works are taken
into consideration. The 16th-18th centuries were
aperiod of decay for the Sarykamysh Delta and the
whole Khorezm, while in the 18th-19th centuries
cleaning and reconstruction of Medieval works
were implemented in Northern Sarykamysh.
The fifth chapter describes the results achieved
during work in The Lower Syrdarya, in particular
on the left bank of the river. Andrianov provides
an overview of the natural conditions of this
area. The Lower Syrdarya has less water than
the Lower Amudarya and it was a huge deltaic
area, with numerous swamps and lakes, before
the development of irrigated agriculture. The
Bronze Age sites have not been sufficiently studied
and irrigation systems of that period are poorly
identified. The hydraulic works of Antiquity
(4th-2nd centuries BCE), are better preserved,
especially in the environs of Babish-Mulla and
Chirik-Rabat along the Middle Inkardarya. These
systems were based on flood regulation, which is
rather primitive if compared to the more complex
systems of dikes and head-works developed
in Khorezm at the same time. The irrigation
scheme was also simple: riverbed-former river-
bed (reservoir)-feeder-field. However, quite
interesting is the adaption of former riverbeds
in reservoir-basins used to maintain the water
level required to irrigate fields. This system
was particularly widespread in the Djety-asar
Oasis between the 1st century BCE and the 9th
century CE. For the Medieval period (9th-16th
centuries CE), Andrianov mentions the example
of irrigation works developed in the so-called
‘swamp settlements’ and along the Janydarya. In
that period the Lower Syrdarya was characterized
by a primitive semi-settled economy, combining



pastoralism, irrigated agriculture on former
riverbeds, and fishing. The situation was different
in the Middle Syrdarya, where irrigation was
mainly based on gravity systems derived from the
main river through head-works and it resembled
the contemporary Khorezm systems. Several
irrigation works were also found on banks of
the Janydarya and Kuvandarya dry riverbeds
in connection with abandoned Karakalpak and
Kazak farming settlements (17th-19th centuries),
who sometimes deepened and rebuilt the canals
and the Medieval water works.

In the Conclusion, Andrianov retraces the
stages of development of irrigation systems
and water management after the research
of the archaeological-topographical unit in
Khorezm and in the Lower Syrdarya. From a
methodological perspective, the author recalls
the need for a comprehensive study of the
landscape, where the single features of irrigation
systems must be considered in close connection
with the geographical environment. With this
assumption, the preserved traces of ancient oases
are an excellent source for the study of economy,
material culture, and lifestyle of ancient people.
However, they can be studied only through
an approach combining historical and natural
sciences and using different methods, such as
field archaeological surveys and deciphering of
aerial photographs.

In Khorezm, the development of irrigation
techniques started in the Bronze Age, with the first
attempts of wetland reclamations, flood controls
and primitive forms of kair and estuary agriculture.
During the Amirabad (9th-8th centuries BCE)
and the Archaic (6th-5th centuries BCE) periods
regulated riverbeds and former riverbeds began
to be turned into small artificial main canals.
These water supply improvement methods led
to an increase in canal sizes and irrigated land.
The Kangju, and especially the Kushan periods
(4th century BCE-4th century CE), at the time
of the Khorezm State, were characterized by the
process of combining local systems into a single,
massive system. The next important advance was
the Medieval chigir (9th-11th centuries), i.e. the
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water-lifting device, which allowed an increase
of 30-40% of irrigated areas.

The development of water management in
the Lower Syrdarya was different, and somewhat
slower, than Khorezm. Irrigation appeared only
in the mid-1st millennium BCE, and without
the complex and extensive systems typical of
Khorezm. Andrianov gives a socio-economical
explanation of this gap. This vast and wet area
required strong efforts in flood control and dike
building by a long-time settled population, or
perhaps a strong and centralized state. In the 1st
millennium BCE this territory was occupied by
tribes with an integrated primitive economy of
agriculture, herding and fishing. To support this
hypothesis, Andrianov notes how the indigenous
Karakalpaks of this area lived under patriarchal-
kinship ties until the 20th century. Moreover, he
also reports labor calculations required for the
construction and annual cleaning of irrigation
works. Based on some ethnographical studies in
the Khiva Oasis, Andrianov evaluates the high
cost of labor investment required for such work
and introduces his hypothesis on the emergence
and development of the slave-owning mode of
production. This was typical at the time of the
Khorezm State, while in the Medieval period the
spreading of the chigir reduced significantly the
labor cost for constructing and cleaning canals.

In an attempt to consider the origin and
development of Khoezm irrigated agriculture
in a wider perspective of other Old World arid
zones, Andrianov used the most recent ethno-
archaeological (V. G. Childe, C. D. Forde) and
paleobotanic (H. Helbaek, K. V. Flannery, N. L
Vavilov) studies. He asserts that the spread of
irrigated agriculture was not a simple mechanical
transfer of skills in farming and irrigation methods
from one area to another, but rather a complex
historical-cultural process, varied in different
ecological conditions of natural vegetation and
water resources.

Thenceforth, Andrianov tries to explain the
causes of death of the ancient civilizations, and thus
the formation of the ‘lands of ancient irrigation’.
Supporting the theory of geographers L. S. Berg
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and A. I. Voeykov, and their criticism against the
determinism of E. Huntington, Andrianov suggests
that the decline of the Khorezmian and Central
Asian oases was primarily due to socio-economic
factors, such as wars and feudal fragmentation,
which contributed to the movement of people,
abandonment of cultivated lands and irrigation
systems. A similar process can be seen also in the
Diyala Basin thanks to the research of R. McC.
Adams.
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Notes on Translation, References, and Transliteration

Simone Mantellini

The English edition of Drevnie orositelnye sistemy
priaralya attempts to be as faithful as possible to
the original. The criteria followed in editing are
those of American Antiquity, while for specific
names and styles the Merriam-Webster’s Collegiate
Dictionary, 11th ed., and the Chicago Manual of
Style, 14th ed., were widely used. The introductory
papers, notes and captions follow these guidelines
as well as the style adopted by Andrianov in the
original book edition. All the words in languages
other than English have been italicized when not
included in the Webster’s Collegiate Dictionary, 11th
ed. (for example aryk, chigir, poisk , etc.) and then
explained in the Glossary by G. L. Bonora. Titles of
Russian publications cited by the author within the
text have been italicized, and then translated into
English between brackets immediately after the
original. For example: Drevniy Khorezm (Ancient
Khorezm).

However, some changes, corrections and
additions to the Russian edition were necessary
in order to adapt the translation and the trans-
literation of many specific terms, names, and
concepts belonging to Russian-Soviet archaeology.
These changes mostly refer to some inaccurate
and unclear citations, especially regarding foreign
bibliographies. They are included in the Editor’s
notes at the conclusion of this volume with a short
description of changes while footnotes placed
in the original edition remain unchanged in the
Endnotes. Question marks are in Andrianov’s
original Text and Endnotes.

Figures and plates were left as they were in the
original edition. Despite efforts to recover original
pictures and figures, they were no longer available
thus they were scanned at the highest possible
resolution in order to maintain good quality
images. The tables were completely redone.

The in-text reference citations have been
changed only when necessary to provide uni-
formity with the reference list at the end of the

book. Thus, in the multivolume work by V. V.
Bartold and N. L. Vavilov, the year of publication
was added after the author, and eventually the
number of Tom in case of two, or more Tom in
the same year. The number of the Tom (volume)
and Vypusk (issue/number either of a journal or
of a monograph in a series) remains numbered
in Arabic or in Roman characters according to
the original edition.

Reference citations of more authors also agree
with the order given by Andrianov, who usually
followed a chronological rather than alphabetical
sequence.

A final mention concerns the bibliography.
References quoted in the text are collected
at the end of the volume according to the
original book, where they are divided in three
sections: ‘Proceedings of the founders of Marxism-
Leninism’, ‘References in Russian’, and ‘Original
references in other languages’. To facilitate the
reader in searching single references, especially
those in Russian, several of the works reported by
Andrianov as Abbreviations either of journals or
edited volumes had to be spelled out to properly
attribute them to the right authors. Despite
many efforts, several remained difficult, when
not impossible, to be found and thus were left
as mentioned in the original book. Abbreviations
reported at the beginning of final references
concern bibliographical information transliter-
ated from Russian publications (for example, vyp.
= issue, izd. = edition number, etc.).

It must be noted that articles in journals or
in edited volumes were reported by Andrianov
without specifying singles pages. Checking all
the entries would have required a long time so
it was done only for those doubtful citations or
for those citations requiring additional scrutiny.
As mentioned above, all of Andrianov’s writings
are now listed in I. Arjantseva’s additional papers

(see infra).



XXXiV Ancient Irrigation Systems

The number of abbreviations for journals
and series were also reduced considerably after
transliteration in order to avoid matching journal
abbreviations published either in Russian or in
English. For example, SA might refer either to
Sovetskaya Arkeologiya or Scientific American. The
in-text abbreviations referring to an issue of
journal, or series, were replaced, when possible,
by the editor of that issue. Thus, MKhE, Vyp. 3
becomes ‘Tolstov and Itina 1960°. However, some
Russian abbreviations remain unchanged and
they are reported in the Abbreviations List.

The transliteration system used both in the
text and in the bibliography is Passport 2003 (see
the table at right), which simplifies the names and
terms, and makes them more similar to Western
standards. For example, the name of orientalist
B. B. bapTonbg is Bartold, and not Barthold,
Barthol’d, or Bartol'd; the culture of Kenbtemnnap
is Kelteminar, and not Kel'teminar, etc. This
system considers K’ as T, thus TagsukucraH is
Tadjikistan, and not Tadzhikistan or Tadzikistan;
archaeologist T. A. XgaHko is Jdanko, and not
Zhdanko or Zdanko:; the site of [xeiTyH is Jeitun,
and not Dzheitun or DZeytun, etc.

Place names, archaeological sites, rivers,
etc, were always transliterated according to the
original edition. Thus, Amygapbsa is Amudarya,
and not Amu Darya, Amu-Darya, or Amu-darya;
Kapakym is Karakum, and not Kara Kum, Kara-
Kum, or Kara-kum, etc.

Cyrillic
A,
B, 6

Q

=c

¢
X, x
U u
Y,u4
L, w
L,
b, b
bl, bl
b, b
3,3
tO, 10
A, a

Passport 2003
A a
B,b
V,v
G g
D,d
E,e
E,e
J,J
7,7
Li
Y,y
K, k
L1

M, m
N, n
0,0
P,p
Rr
S,s
T, t
Uu
F,f

Kh, kh

Ts, ts

Ch, ch

Sh, sh

Shch, shch

Y

Yu
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: Central Asian Archaeology:

The Russian and Soviet Times

Pavel M. Dolukhanov

A huge, isolated, landmass in the midst of Eurasia,
formerly known as Soviet Central Asia, became
a pawn in the global power struggle between
the Russian and British empires. Contrary to
expectations, backward Russia got an upper hand,
gradually encroaching into the Transoxian sands
and establishing its control over Tashkent (1865),
Samarkand (1868) and Turkmenistan (1880s)
with the Afghan quagmire and the Persian
despotism forming natural borders. By the end
of the 19th century this entire area became a
Russian colony, with only Khiva and Bukhara
retaining a status of formal protectorates. This
conquest occurred relatively peacefully, with little
or no open resistance. The Russian colonial rule
was rather mild. Preoccupied with maintaining
‘peace and order, Russian colonial authorities
tried to avoid disturbing the traditional way of life
and local social networks.

While sharing many common features with
the European colonization elsewhere in the
world, the Russian conquest of Central Asia
had several important distinctions. Unlike other
colonial powers, Russia had a stretched and
easily penetrable common frontier with its new
acquisitions. This facilitated a large scale influx
of immigrants which included both peasant folk
and skilled workforce from the intelligentsia
of Russia’s cultural heartlands. The centuries
of cultural isolation were rapidly overcome.
In 1888 the Trans-Siberian railroad reached
Samarkand and by 1905 the Russian railway
network reached the Caspian Sea. New European
suburbs with Russian educational institutions
cropped up some distance from the earlier walled
cities. These new urban centers harbored Russian
language educational institutions in which the
curricula from the outset envisaged training
the local elite. The Russian educated diaspora

included students of local histories, literature
and arts.

The middle and late 19th century was marked
by outstanding archaeological discoveries at
Central Asia’s doorstep, notably in Iran and
Mesopotamia. Not surprisingly, soon after the
Russian conquest, the first non-professional
archaeological digs were reported from that area.
Archaeological excavations started already in
1867, when P. 1. Lerkh studied the site of Djankent
in the Lower Syrdarya (Kohl 1984). Afrasiab (the
Old Samarkand) was unsystematically excavated
by Russian army officers in the 1860s. Its studies
were resumed under more competent direction of
N.I. Veselovskiy in 1875. The ancient city of Merv
was later explored by V. A. Jukovskiy in 1890.

Concerning the work carried out in Afrasiab,
ancient Samarkand, Frantz Grenet kindly com-
mented as follows about the first Russians
exploration after the conquest in 1868:

“N. I. Veselovskiy, at that time the leading

specialist in Scythian archaeology, excavated

Afrasiab more or less like a kurgan, digging

deep pits at irregular intervals, with very little

results. Between 1904 and 1932, large-scale
excavation were resumed by V. L. Vyatkin,

Director of the Samarkand Museum. He used

anon-destructive approach, mainly searching

and following the massive earthen walls. Using
also his excellent knowledge of Arabic and

Persian records he was able to establish the

main features of the pre-Mongol city such as

the concentric city walls, the water channels
and the pools, the citadel, and the Friday

Mosque. But, having no notion of stratigraphy

nor of Achaemenid and Greek pottery, he did

not recognize the most ancient levels and dated

the first phase of the site to the first centuries

CE, erroneously rejecting its identity with
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Maracanda (the ancient name of Samarkand)
mentioned by the historians of Alexander. He
published very little. The true chronological
and topographical sequence of Afrasiab was
established in 1945-48 by A. I. Terenojkin
and then by G. V. Shishkina in the 1960-70s".

At the same time General A. V. Komarov,
hoping to recover the remains of Alexander
the Great, opened up trenches on the northern
mound of Anau, the site that played a key role
in uncovering Central Asian prehistory (Kohl
1987). Likewise in other European countries,
19th century archaeology was largely dictated
by the agenda of antiquarians. Significantly, the
first museum was established in Samarkand in
the 1870s.

Very soon the antiquities of Central Asia
attracted Western archaeologists. In 1904 an
international team directed by the American R.
Pumpelly, a geologist with vast experience in
explorations of Asia, including Siberia, China
and Mongolia, started digging the mounds of
Anau, 12 km east of Ashkhabad (Pumpelly
1908). Although later criticized for small-size
exposures and poor recording techniques, these
excavations established the first recognizable
cultural sequence, extending from the Eneolithic
(northern mound), through the Bronze and Iron
Ages (southern mound) and into historic times
(city of Anau).

The new stage in the studies of Central Asian
prehistory focused on the establishment of Soviet
rule in the early 1920s. Soviet policy on ‘national
republics’ vacillated between encouragement
of national cultures loyal to proletarian inter-
nationalism and ruthless uprooting of the drive for
independence branded as bourgeois nationalism.
This took the form of establishing Academies of
Sciences with numerous research institutes and
laboratories in each Soviet Socialist republic
(Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan
and Uzbekistan). As a rule, these academies
included either institutes of archaeology or
departments of archaeology within the institutes
of history. In many cases, and particularly in
the republics of Central Asia, archaeological

institutions were initially manned by Russian
archaeologists, mostly from Moscow or Leningrad.
But eventually they were replaced by national
cadres, who were trained either in the local or
Russian universities. In those years archaeological
investigations in Central Asia were conducted
by prominent Russian and local academics,
including A. M. Belenitskiy, A. N. Bernshtam, Ya.
G. Gulyamov, G. F. Debets, M. M. Dyakonov, B.
A. Kuftin, M. E. Masson, A. P. Okladnikov, A. 1.
Terenojkin, A. Yu. Yakubovskiy among others.
These scholars left a legacy in the form of local
archaeological schools, which to this day form the
backbone of Central Asian archaeology.

Centrally-funded scholarly institutions began
to appear as early as the 1920s. Aimed at
promoting national cultures in the spirit of
proletarian internationalism these institutions
sponsored archaeological field projects. In those
years the Turkmenkult (Institute of Turkmenian
Culture, which organized many archaeological
expeditions in Southern Turkmenistan and along
the Amudarya between the 1929 and World War
II), financed excavations of prehistoric sites in the
Merv Oasis and along the Tedjen and Murgab
rivers. Significantly B. B. Piotrovskiy, who later
became famous for his discovery of Urartian sites
in the Caucasus, started there his archaeological
career. At the same time, D. D. Bukinich, an
irrigation engineer, began digging Namazga-depe,
the site he had discovered in 1916.

1937 the year associated in the collective
memory of Russians as a synonym of the
Great Terror, was a milestone in Central Asian
archaeology. During that year the Khorezmian
Archaeological Ethnographic Expedition was
set up under the aegis of the Soviet Academy
of Sciences. Under the efficient and competent
directorship of S. P. Tolstov, this institution
pioneered numerous novel field techniques,
advanced even by today’s standards. They in-
cluded settlement pattern studies, aerial photo
reconnaissance and the use of mechanized
digging equipment. Using these techniques the
expedition conducted large-scale surveys and
minutely recorded excavations of numerous sites
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in hitherto virtually unexplored areas of Central
Asian mesopotamia.

At that time, the first Old Stone Age sites
were discovered in Central Asia. One of the most
outstanding discoveries was the Neanderthal
burial at Teshik-Tash rock shelter in Southern
Uzbekistan, made by A. P. Okladnikov in 1938
(Okladnikov 1949). This burial remains the
focus of scholarly interest to this day (Krause et
al. 2007).

In 1946 the Southern Turkmenistan Complex
Archaeological Expedition, better known by the
acronym YuTAKE (Yujno-Turkmenistanskoy
Arkheologicheskoy Komplesnoy Ekspeditsii)
was organized under the leadership of M. E.
Masson. The YuTAKE became especially active
in 1952-1962 with large-scale excavations of
settlements on the Northern Kopetdag piedmont
and the Merv Oasis. These excavations included
Djeytun - the earliest agricultural settlement
northwest of Ashkhabad, and Namazga-Depe - the
largest tell-site in that area, and several others. In
1965 the YuTAKE, jointly with the Leningrad (St.
Petersburg) Institute of Archaeology under the
directorship of V. M. Masson initiated detailed
explorations of Altyn-Depe. At about the same
time large-scale excavations were undertaken
in the Geoksyur Oasis in the Tedjen Delta by
I. N. Khlopin and V. I. Sarianidi, respectively.
These studies, in which Tashkent University also
participated, continued until 1993. In the early
1990s a large multidisciplinary project with the
participation of the Institute of Archaeology of
the University College of London - UCL, was
conducted at Djeytun sites (Harris, Gosden and
Charkes 1996). These studies shed a new light
on the early development of agricultural systems
and the emergence of an urban-type culture in
that area. They also resulted in the revision of the
older Pumpelly system and the establishment of a
new cultural sequence for Eneolithic, and Bronze
Ages (Namazga I-VI; Kuftin 1956; Masson 1966,
1971, 1981, 1988).

Multidisciplinary investigations in the Central
Asian mesopotamia conducted in the 1930s and
1940s by the Khorezm Expedition under S. P.

Tolstov brought to light a panoply of Neolithic
and Bronze Age sites, on the basis of which
several archaeological cultures, including the
Kelteminar, were identified. Later on, they
became the object of specific multidisciplinary
projects (Vinogradov 1968, 1981; Vinogradov
and Mamedov 1975).

Following the early lead of Russian pre-
revolutionary Orientalists, Soviet archaeologists
attached paramount importance to studies of
early irrigation systems. This had both practical
and ideological underpinnings. Situated in the
area of an extremely arid climate (with less
than 300 mm of annual rainfall), agriculture in
Central Asia always was and still is dependent on
irrigation and hence remained largely restricted
to river valleys and oases. In Soviet times, Central
Asia became the principal producer of cotton in
the USSR which necessitated the expansion of
arable land and additional irrigation. Hence the
interest in related research and developments.
Several scientific institutions were established
in national Academies of Sciences aimed at the
studies of water resource management. At least
theoretically, this kind of research was linked
with historical and ethnographic studies, aimed
at elucidating the historical experience of Central
Asian nations in that area. Yet as often happens,
the historical experience was usually ignored by
political decision makers. Large-scale irrigation
development in the Lower Amudarya Delta was
conducted, notwithstanding the historical expert
opinion, and eventually wound up in the Aral Sea
ecological catastrophe.

The ideological raison d’étre of irrigation
related studies resided in the concept of ‘Asian
Mode of Production’. This concept was briefly
outlined by K. H. Marx and F. Engels in their
paper British Rule in India (1853) and much later
was (revised) by K. A. Wittfogel in the form of a
‘hydraulic civilization’ theory (Wittfogel 1957).
According to the original Marxist concept,
the ‘Asian Mode of Production’ was based on
irrigation and featured a self-sufficient economy;
limited degree of labor division; limited private
ownership of production means; underdeveloped
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trade; patriarchal-type slavery; monarchical
despotism as the predominant political system.
The applicability of this concept to the Central
Asian historical realities was a matter of prolonged
discussion amongst Soviet historians in the 1950s
and 1960s, in the course of which conflicting
opinions were advanced but no consensus was
reached.

In the 1920s D. D. Bukinich noted that early
agricultural settlements on the Northern Kopetdag
piedmont strip were located either on the upper
portions of alluvial fans of small streams or along
the flood plains of the larger rivers. As D. D.
Bukinich further noted, these locations were
highly favorable for primitive forms of irrigation
consisting in small earthen walls along borders
of plots, facilitating the collection and storing of
flood water (Bukinich 1924:113). Much larger-
scale investigations of ancient irrigation systems
followed in 1934, when a special project was
carried out in order to study the pre-Mongol
irrigation network in the cities of Khorezm
(Voevodskiy 1938).

Since its creation in 1937 the Khorezmian
Expedition had initiated several major projects for
the study of early irrigation systems in the lower
Amudarya catchment basin. The early stages of
these investigations were summarized by Ya. G.
Gulyamov (1957) and S. P. Tolstov (1958).

A new stage in the investigations of Central
Asian early irrigation was undertaken by Boris
Vasilevich Andrianov (1919-1993). Born in
Moscow, into an artist family, B. V. Andrianov
studied at the Department of Geography at
Moscow University, where he graduated in
1944. After 1945, his career became inextricably
linked with the Institute of Ethnography of the
Russian Academy of Sciences and especially
with the Khorezm Expedition. Becoming a
professional geographer, B. V. Andrianov headed
an archaeological survey branch, which included
the processing of aerial photo imagery. In the late
1940s he conducted ethno-geographical studies
in the Aral Sea area, which resulted in his Ph.D.
dissertation, Etnicheskaya territoriya karakalpakov v
severnom Khorezme XXVIII-XIX v (The Karakalpak

ethnic territory in Northern Khorezmia in the
18th-19th centuries; see Andrianov 1951).
Since 1952, Andrianov directed his principal
multidisciplinary projects targeted at ancient
irrigation systems in the Lower Amudarya and
Aral Sea area. The years of laborious, minute
investigations, resulted in 1969 with his seminal
book Drevnie orositelnye sistemy priaralya (Ancient
Irrigation Systems of the Aral Sea Area) of which
an English translation has now became available.

In the 1970s a similar technique which
included the processing of aerial imagery was
applied by G. N. Lisitsyna in the Geoksyur Oasis
on the lower reaches of the Tedjen Basin (Lisitsyna
1978). She concluded that, in the Late Eneolithic,
the irrigation system consisted of three parallel
canals, drawing water from one of the principal
delta branches. A network of minor ditches (aryks)
branched from each canal.

One of the notable advantages of archae-
ological studies of the Soviet period was their
multidisciplinary character, with the active
participation of paleoenvironmentalists, such as
L. P. Gerasimov, A. S. Kes, E. D. Mamedov, G. N.
Lisitsyna, and many others. These writers’studies
have revealed prolonged periods of increased
humidity, roughly dated to 8-4 ka BP. During
that period perennial fresh-water lakes developed
in the present day waterless Karakum desert
(Vinogradov and Mamedov 1975). The Amudarya
(Oxus) River emptied into the Sarykamysh
depression south of the Aral Sea. Its huge delta
with numerous prehistoric sites now lies east of
this depression. From there the Uzboy River, with
its long, sinuous valley, carried the river water
further west, into the Caspian Sea. According to
more recent estimates, at that time the Aral Sea
level stood approximately 100 m asl whereas its
present position is 66 m asl (Trofimov 1986).

The spread of agriculture in Europe and
Western Asia may be statistically approximated
as a gradual expansion from the Levantine center,
either enhanced or slowed by environmental
factors which created bottlenecks. The earliest
signs of agriculture in the Kopetdag piedmont
(Sang-i Chakhmak) suggest an age of 7000-6400
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cal BC, with 14C dates for early agricultural
Djeytun site being 6200-5800 cal BC (Harris,
Godsen, and Charkes 1996). Significantly, a
network of culturally related pottery-bearing
foraging sites arose along the waterways further
north (Vinogradov 1981). The stratum with early
pottery was dated to the Jebel Cave (Turkmenistan)
to 5300-4800 cal BC. Radiocarbon dates of
early pottery sites in the Lower Volga and North
Caspian Lowland suggest an older age of 8000-
6500 cal BC (Vybornov 2008).

A new perspective opens up with the identi-
fication of a cool and dry 8.2 ka BP event
(6400-6000 BCE), which is observed in a large
number of high-resolution climate proxies in
the Northern Hemisphere, including Western
Asia (Weninger 2006). This event might have
triggered, on one hand, a necessity for an artificial
regulation of water supply in the form of primitive
irrigation schemes and on the other an outflow
of surplus population from early farming areas.
The expanding population merged with hunter-
gatherers further north and transmitted to
them traditions of pottery-making. This process
encompassed the entire semi-desert and steppe
areas during the subsequent Altithermal period.
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|l: Boris Vasilevich Andrianov and

the Study of Irrigation in Ancient Khorezm

Sergey B. Bolelov

The Khorezm Archaeological-Ethnographic
Expedition has a special place in Soviet and
Russian humanities. It was set up by the out-
standing historian, orientalist, ethnographer
and archaeologist Sergey Pavlovich Tolstov in
1937. In its first years, the primary goal was to
discover and map the archaeological sites in
the Southern Aral region which had not been
investigated before, either archaeologically or
anthropologically. Its exploration tracks included
the entire region of desert lands once covered
by the irrigation systems of ancient Khorezm,
on the lower reaches of the Amudarya. The first
archaeological map of this historical and cultural
area was created, and the results of this work
were published in 1948 by S. P. Tolstov in his
Drevniy Khorezm (Ancient Khorezm).

In postwar years the work of the Khorezm
Expedition began within a new methodological
framework, and the research involved not only
the Amudarya Delta, but also the Lower Syrdarya
(east of the Caspian Sea), the Ustyurt plateau
and the central regions of the Karakum and
Kyzylkum deserts. The expedition was organized
for archaeological and ethnographic work, and
it quickly became one of the largest and best-
equipped scientific expeditions of the former
Soviet Union.

S. P. Tolstov was always convinced of the
value of a multidisciplinary approach, and was
therefore an adherent of complex research
methods. That is why, in addition to archaeologists
and ethnographers, specialists such as geologists,
geomorphologists, pedologists, geographers,
and physical anthropologists worked with the
expedition. Airborne research on the large scale

Once led Boris Vasilevich Andrianov
In the desert the topographical team ...
- (from a song of the Expedition)

used here was a first attempt in world archaeology.
The entire Southern and Southeastern Aral
Sea region was covered by aerial survey, which
produced an archaeological-geomorphological
map of the lower reaches of the Amudarya and
Syrdarya rivers.

All this work was done by S. P. Tolstov’s team
of associates that was formed during the years of
research. A special place among his pupils belongs
to Boris Vasilevich Andrianov. B. V. Andrianov
took part in the expedition for the first time in
1946 as a geographer and cartographer, and from
then on, all his life and scientific activity were
closely connected with the Khorezm Expedition
and the Southern Aral Sea region.

Throughout the work of the scholars, all past
human activities were studied by the Khorezm
Expedition in relation to the water flow of the
Amudarya and Syrdarya rivers and the artificial
irrigation network derived from them. As Egypt
has always been considered a ‘gift of the Nile’, it is
possible to call Khorezm a ‘gift of the Amudarya’.
For that reason, the history of ancient irrigation
drew S. P. Tolstov’s attention right from the start of
the project. As early as the postwar years it became
one of the priority research topics which for a
long time defined the direction of research. Thus,
in 1952, an archaeological-topographical team
headed by B. V. Andrianov was created within
the KhAEE, with the aim to study the ancient
irrigation systems around the Southern Aral Sea.

In spite of the great importance of his
work and results, B. V. Andrianov was not the
first to study ancient Central Asian irrigation.
In fact, several Russian scientists had already
dealt with that subject, as witnessed by K istorii
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orosheniya turkestana (On the history of irrigation
in Turkestan), a special section within V. V.
Bartold’s main work (Bartold 1965:95-233); the
works by D. D. Bukinich, primarily those on the
irrigation in Afghanistan reported as a chapter in
the book Zemledelcheskiy Afganistan (Agricultural
Afghanistan) written with N. 1. Vavilov (see Vavilov
and Bukinich 1929); B. A. Latynin’s research on
the history of irrigation in the Fergana Valley
(Latynin 1956, 1957); and many other works that
covered to some extent the irrigation of various
historical and cultural regions in antiquity.

The beginnings of research on the ancient
irrigation systems in Khorezm date back to 1934,
when M. V. Voevodskiy surveyed the ancient
irrigated land in the dry delta channels of the
Daudan and Daryalyk on the left bank of the
Amudarya (Voevodskiy 1938). This work was
continued by the Uzbek scholar Ya. G. Gulyamov
who joined the expedition in Khorezm and
studied both the ancient and the modern irrigation
systems of Southern Khorezm and the left bank of
the Amudarya. The results of Ya. G. Gulyamov’s
research were published in 1957 in the book
Istoriya orosheniya khorezma s drevneyshikh vremen do
nashik dney (History of the irrigation in Khorezm
from its ancient period to present day). All the
above mentioned works formed the basis on
which the studies of the ancient irrigation systems
of the Southern Aral Sea region were developed.

The beginning of work of the archaeological-
topographical team of the Khorezm Expedition
under B. V. Andrianov mark a new age in the
study of the history of ancient irrigation not only
in Khorezm, but in the whole of Central Asia, and
since then the history of irrigation has become an
independent direction of research in historical
and archaeological projects.

The study of ancient irrigated lands of
Khorezm represented a unique phenomenon
in the 1940s to 1960s. The desert fostered
the excellent preservation of archaeological
monuments which had not yet lost their original
form. Extending over a huge area, the remains of
ancient irrigation, the ruins of fortified sites and
open settlements of various periods represent

evidence of early settled farmers in that region.
The work of the archaeological-topographical
team focused on the ancient irrigated lands of
the Aral Sea region with an area of 4.5 million
ha, from the Sarykamysh Lake and the Ustyurt
plateau to the Middle Syrdarya. Investigations
covered the ancient irrigated lands of Khorezm on
the right bank of the Amudarya (about 2,000 poisk
surveyed), the Sarykamysh Delta on the left bank
of the Amudarya (about 1,000 poisk surveyed), and
the enormous area of the Lower Syrdarya. During
this work, thousands of settlement sites and the
remains of channels and other water works were
surveyed and mapped by B. V. Andrianov and
his team. Overall it represented a new approach
and new methods aimed at reconstructing
ancient agricultural settlements and the cultural
landscape: “the complex investigation of cultivated
landscapes requires an interdisciplinary approach
employing natural-scientific, geographic, and
humanities disciplines” (Andrianov 1969:16).
From the very beginning, the archaeological-
topographical team worked in close cooperation
with paleogeographers, geomorphologists, and
pedologists. In addition, and perhaps for the
first time in Central Asian archaeology, the
reconstruction of ancient cultural landscapes
was based on a wide use of aerial photography
which was also applied for identifying large and
small irrigation systems in neighboring regions
(the Babish-Mulla Oasis in the Syrdarya Delta
and the system of ancient irrigation around the
ancient settlement of Kalalygyr-kala I). During
this work the method of decoding aerial photos
of desert landscapes was developed to detect
features of various kinds of irrigation systems
and underground constructions. Further trace
correlations detected on air photos with evidence
found during linear survey work made it possible to
reconstruct to a large extent the ancient irrigation
systems and the landscape transformations which
occurred in the Southern Aral Sea region over
several millennia, from the Bronze Age up to the
Late Middle Age (19th century).

It should be emphasized that the irrigation
systems were not considered a separate
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phenomenon, but a part of the region during a
specific historical period. B. V. Andrianov was
able to identify some features of ancient irrigation
which were typical of certain neighboring regions
and differed according to geographical and
environmental conditions. All these data were
the basis for the reconstruction of paleoeconomic
systems of various neighboring communities in
the Aral Sea region.

Being a convinced adherent of the inter-
disciplinary approach to the study of the past, B. V.
Andrianov never limited himself'to the analysis of
ancient irrigation works. During the many years of
the expedition, hundreds of known archaeological
sites were surveyed, and artifacts characterizing
the Khorezmian material culture from the
Neolithic to the Late Middle Ages were collected.
Some new archaeological monuments were found,
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such as the Bronze Age burial at Kokcha 3; the
Late Archaic settlement of Dingildje; the oasis
of Nurum-depe in the Sarykamysh Delta dated
to the Antique period, and many others which
have become fundamental for the chronological
standardization of certain historical periods of
Khorezm.

In conclusion, it is difficult to overestimate B.
V. Andrianov’s contribution to the study of Ancient
and Medieval history of the Aral Sea region and,
without doubt, he can be considered the founder
of the branch of Central Asian archaeology
devoted to the study of ancient irrigation. Without
his conclusions and the basic theoretical positions
he formulated, the study of ancient history as
well as the history of material culture, not only of
Khorezm, but of all of Central Asia, would have
been impossible.
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IV: The Karakalpak-Australian Expedition in Khorezm
50 Years after B. V. Andrianov

Alison Betts and Vadim N. Yagodin

B. V. Andrianov and the Tash-Kyrman Oasis
The history of Central Asia is written in the lines
of its irrigation canals. In prehistoric times these
followed the channels of the ancient river systems,
meandering through the landscape, bringing new
life to long abandoned desert. Later, they became
more formalized, cut according to planned routes
to feed the fields that supported towns and cities.
In many parts of the region, these systems have
long disappeared under more extensive modern
ones and can no longer be reconstructed. This
is still possible in places where the rivers have
changed their course and left the canals dry in
the desert, or where political events have caused
wide scale abandonment of formerly productive
arable land. One of the latter, and also one of the
most important areas for study of ancient Central
Asian irrigation systems, is Khorezm, the delta of
the Amudarya River.

Khorezm is a land of contrasts. Today, con-
tained largely within modern Karakalpakstan,
it is a green oasis of irrigated fields planted with
sorghum, millet, melons and, above all, cotton.
Surrounding the oasis on all sides lie the arid
sands of the Kyzylkum, Karakum, and Aralo-
Caspian deserts, with only the thin line of the
river linking the delta to the outside world. But
this life supporting greenery only dates back to
the first half of the 20th century when scientific
explorations brought the potential of the region to
the attention of Soviet planners in Moscow. As the
first explorers travelled with great hardship across
the sandy wastelands south of the Aral Sea, they
were amazed to find the walls of ancient fortresses
rising up everywhere above the desert. It was clear
that this land had once been rich and prosperous,
and therefore could be made so again.

The very first exploration of Khorezm was
begun by A. Yu. Yakubovskiy (1928-1929) and

M. V. Voevodskiy (1934). These early visits were
shortly followed by the establishment of the
Khorezm Archaeological-Ethnographic Expedition
of the USSR Academy of Sciences, organized in
collaboration with several other central and local
scientific research institutions. The KhAEE, led
by the outstanding archeologist and ethnographer
S. P Tolstov, began work in 1937, and was one
of the most significant of a number of large
archaeological expeditions to various districts
of Central Asia launched in the mid-1930s (see
especially Tolstov 1948a-b, 1962). When S. P.
Tolstov began his research in the lower reaches
of the Amudarya, the land was untouched by
modern civilization. He noted that it seemed as
if a malicious spirit had turned the land to dust,
leaving only empty walls, dry canals and barren
fields. In the shimmering hot desert air the ruins
of ancient cities appeared like mirages on the
horizon. Lines of ancient canals stretched for many
kilometers, surrounded by innumerable ruins of
ancient settlements, and on the cracked dry surface
of the takyr mudflats the outlines of ancient fields,
gardens and vineyards could be clearly seen.

Deeply moved by this magnificent dead land,
S. P. Tolstov was reminded of the romantic fairy
tale of S. Perro about the sleeping princess in the
country where time had stood still, awaiting the
return of the handsome prince to kiss the princess
and bring the kingdom back to life. S. P. Tolstov
himself took on the role of the prince, together
with his colleagues and students. One of these
was Boris Vasilevich Andrianov, who for many
years traversed the harsh, arid landscape, steadily
mapping ancient cities, settlements, primary
irrigation canals and small distribution canals,
fossil field systems and gardens, thus providing
a basis for the systematic study of the ancient
civilizations that once thrived there.
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S. P. Tolstov and his team were the first to
create accurate plans of the ancient irrigation
systems in the lower reaches of the Amudarya.
Over almost half a decade of study the members
of the KhAEE identified and plotted the main
canals constructed on the right bank of the river
in the Antique and Middle Ages. On the basis of
this work they came to the important conclusion
that the modern system of principal canals on
the right bank coincides almost completely
with the Antique and Medieval systems (Tolstov
1948a:43-47; Andrianov 1969:99). This research
into the ancient irrigation systems of the right
bank of the river made it possible to study the
wider problem of the ancient and Medieval
irrigation systems of Southern Aral as a whole. Its
implementation required the ability to work at an
interdisciplinary level. B. V. Andrianov combined
the skills of topography, geography, ethnography,
and archaeology. He became head of a specially
created unit within the KhAEE of Academy
of Sciences of the USSR. His archaeological-
topographical group had the task of mapping and
documenting all the regions in the lower reaches
of the Amudarya not yet affected by modern
civilization, places on the right bank of the river
where the desert still preserved intact all the
ancient infrastructure.

Research into the problems of the history
of irrigation from a geographical perspective
permitted S. P. Tolstov, and after him B. V.
Andrianov, to establish that at the end of the Bronze
Age a branch of the Amudarya flowed towards
the Sarykamysh depression, causing the ancient
delta branches of the Akchadarya to dry out (Itina
1963:128; Andrianov 1966:111). The inhabitants
ofthe land at the time deepened and cleaned these
old river channels, effectively creating artificial
canals to lead water to their small settlements and
simple fields. In the beginning the canals were
modest in scale, but by the end of the Bronze
Age, at the time of'the so-called Amirabad culture,
some already stretched for several kilometers in
length. With its incorporation into the world of the
Achaemenids around the 7th century BCE (Briant
2002), Khorezm acquired new and advanced

technologies: the potter’s wheel, monumental
architecture, and also techniques for designing
and engineering large irrigation systems. This
enabled the full development of Khorezm as
a complex agrarian civilization. Based on the
material presented by B. V. Andrianov in his book,
it is possible to say without exaggeration that the
main system of Khorezmian canalization on the
right bank of the river was created in Achaemenid
times and has existed with certain changes and
technical improvements up to the present.

The research of B. V. Andrianov was con-
ducted at a level that was advanced for the
time, using both state sponsored air photographs
and aerial photography commissioned by the
expedition, in conjunction with ground survey.
This work, carried out when a considerable
part of the territory of ancient Khorezm was
desert where all the ancient systems were still
preserved, permitted B. V. Andrianov to achieve
a very extensive level of reconstruction for
almost the whole system of primary canals in
ancient and Medieval Khorezm. Andrianov’s
scientific documentation of the Ancient and
Medieval irrigation network and associated agro-
irrigation infrastructure is extremely important
and timely. In the 1960s and 1970s the lands
once under ancient irrigation systems in the south
of the Republic of Karakalpakstan, where the
main centers of early civilization appeared and
where tens of kilometers of ancient canals were
recorded, were placed under modern irrigation
agriculture and densely occupied. In the course
of this development many of the most valuable
archaeological features have been lost, among
them all traces of the ancient canal and agro-
irrigation systems. Now only B. V. Andrianov’s
work preserves this extraordinary record for
scientific study.

After the disintegration of the Soviet Union
and the establishment of independent states
in Central Asia, the role of scientific study of
the archaeology of ancient Khorezm passed
to the Institute of History, Archeology and
Ethnography (IHAE) of the Karakalpak branch of
the Academy of Sciences of Uzbekistan. In 1995,
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the establishment of the Karakalpak-Australian
Archaeological Expedition (KAAE) saw the start
of a new chapter in the story of Khorezmian
exploration as a collaboration between the
University of Sydney and the IHAE. The aim of the
Expedition was to follow on from the earlier work
of S. P. Tolstov and his team through investigation
of the last remaining unstudied oasis in the
southern delta region, that of Tash-Kyrman. Full
interpretation of the archaeological record at the
key sites in the oasis would be impossible without
the valuable record left by B. V. Andrianov. His
work in Tash-Kyrman Oasis is especially detailed,
and much of the evidence on which his data was
based has now disappeared. The KAAE has been
working at two key sites: Tash-Kyrman-tepe and
Akchakhan-kala (Kazakly-Yatkan; see Helms and
Yagodin 1997; Helms et al. 2001, 2002; Betts
et al. 2009). Tash-Kyrman-tepe was believed by
B. V. Andrianov to be a fortified manor, but has
now been shown to be a ritual center associated
with the veneration of fire. The massive spread
of the fortress of Kazakly-Yatkan makes it a likely
contender for a regional capital founded around
the 2nd century BCE and lasting up into the 1st
or early 2nd century CE.
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No site in ancient Central Asia could function
without its agricultural hinterland, and control
of food production was central to the success
of the oasis states of Khorezm. Through the
vision of S. P. Tolstov and the extensive work of
B. V. Andrianov it is possible to reconstruct in
large part an archaeological map of the ancient
irrigation systems, with their farmsteads and
fields, and so to understand in considerable depth
the economic and environmental influences that
shaped the history of the Tash-Kyrman Oasis and
the surrounding lands of ancient Khorezm. There
is no doubt that archaeologists working today,
with modern methodologies, access to satellite
imagery and all the tools of the 21st century, owe
a very great debt to the pioneers who trekked
across the desert in the early 20th century and
recorded so much invaluable data, now long lost
to us today.
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V: Memories of Boris Vasilevich Andrianov

Zamira S. Galieva

One of the most important periods of my life and
my career is connected with Boris V. Andrianov.
In the 1970s and 1980s, the scholars dealing
with historical landscapes and in the development
of monitoring and mapping the archaeological
monuments of Central Asia were compelled to
use materials that had high visibility and spatial
information. However, topographical maps were
quite inaccessible for Soviet archeologists because
they were classified, and when it was possible to
access aerial photos, there was the problem of
their decoding.

At that time, in our vast country, the methods
of aerial archeology were widely used only
within the Khorezm Archeological-Ethnographic
Expedition of the Institute of Ethnography of
the USSR Academy of Sciences. In 1982, the
Institute of Archaeology of the Uzbek SSR
Academy of Sciences sent me to Moscow in order
to gain a doctorate in History. It was to be with
the Khorezm Expedition with Boris Vasilevich
Andrianov as personal supervisor. For the younger
generation of archaeologists, to which I belong, it
was considered an honor to study and to work side
by side with B. V. Andrianov and these legendary
Khorezmian scholars.

The great prestige of the Khorezmian Expedi-
tion lasted for more than seventy years. The
important turning period of the expedition was in
1950s when, after returning from World War II,
the Khorezmians, unanimous in their enthusiasm
and led by the founder and head S. P. Tolstov,
resumed their research (Tolstov 1948:3-4). A
large-scale multidisciplinary research project
developed in the wide region comprising the
lower reaches of the Amudarya and Syrdarya
and the deserts of Karakum and Kyzylkum.
One of the main aims of the research was the
reconstruction of the historical landscapes of
Khorezm, including the reconnaissance and
mapping of archaeological sites and ancient water

systems. The European experience in the use of
aerial archaeology methods certainly influenced
S. P. Tolstov to expand and to update his project
in Khorezm and to extend it along the Lower and
Middle Syrdarya Basin.

For many years the multidisciplinary project
in Khorezm was one of the most technically
advanced expeditions in the former USSR and it
introduced aerial methods in complex archae-
ological, paleogeographical, and cartographical
research. Several disciplines were combined to
develop the expedition in Khorezm: planning the
ground and air routes; carrying out aerial surveys
of distinct and wide areas; archeological pro-
spection of discovered sites, ancient roads and
water systems. Laboratory decryption of aerial
photos, topographical plans of archaeological sites,
and irrigation systems were performed before the
beginning of each field season (Tolstov 1962).

The successes in studying the environment of
settlements and the reconstruction of historical
landscapes and water supply were owed, in
many respects, to the work of the archeological-
topographical team headed by B. V. Andrianov
since 1952. For thirteen years (1952-1964) B.
V. Andrianov and his associates provided great
field-work: considerable areas behind the Aral
Sea were surveyed, 1,650 poisk were surveyed
including a thorough archaeological description of
objects and finds (Andrianov, Itina and Kes 1975).
All hidden traces of the archaeological landscape
revealed by aerial photographs and map analysis
were recorded by means of topographical and
surveying instruments. Researchers managed
and processed more than ten thousand air photos
covering 5 million ha of the region, providing
important data on the history and changes of
the irrigation systems and settlement patterns
of ancient Khorezm (Andrianov 1958:311-328;
Tolstov 1948:37-62; Tolstov and Andrianov
1957:6-7). B. V. Andrianov generalized the
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data set of complex archeological-geographical
research, providing the analysis and tracing the
general character ofirrigation systems of Khorezm
in each ancient period. He created a method of
relative dating of watercourses for different times
and established an outline of the irrigation works
in the Aral Sea region from the Late Bronze Age up
to the 19th century CE (Andrianov 1969:30-41).

From the 1980s, B. V. Andrianov seldom went
in the field and spent more time on his scholarly
and scientific work. I am personally indebted to
him for teaching me geography, geomorphology,
cartography, and methods of decoding aerial
photos. Thanks to his advice I worked on decoding
air photos stored in the archives of the Khorezm
Expedition, a unique material created in 1960
by N. L Igonin on the ancient irrigated lands of
Khorezm on the right bank of the Amudarya and
the Eastern Aral region (Igonin 1965, 1968).

B. V. Andrianov was an excellent scholar as
well as a demanding, responsible, and careful
teacher. All my work regarding literature, reports
on decoding, results, writing of synopses, and my
studies at the Geographical Faculty of Moscow
State University were planned and supervised
by B. V. Andrianov. Despite his poor health, he
decided to train me in the interpretation of aerial
photos in the field. Thus, in the summer of 1983,

we took part in the expedition of the Institute of
Archaeology of the Uzbek Academy of Sciences
which intended to study the ancient settlement
of Kavardan, in the district of Tashkent, and the
Medieval farmstead of Shakhdjuvar, in the Tian-
Shan mountains. I will never forget the extreme
mountain travel conditions at an altitude of
3,000 m asl, when B. V. Andrianov commented
on all the unexpected adventures of that journey.
Although it was my only joint field season with
Boris Vasilevich, I remember what I learned from
him, as well as his encyclopedic knowledge, his
indefatigable diligence and self-control.

Later on, in the 1990s, I tried to improve
the methods developed by the Khorezm
Expedition while conducting archeological-
geographical research on the historical landscape
transformations in the Lower Syrdarya Basin of the
Eastern Aral region (Galieva 1999, 2002). Seeing
the rapid development of computer technology
and the appearance of remarkable topographical
software, I am often reminded of B. V. Andrianov.
He had dreamt of such a time. In each of his
lectures, reports and articles he promoted the
importance of information obtained by aerial
photography and the methods used for that. In that
sense B. V. Andrianov was looking at the future,
combining a sense for flight and the unknown.
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Along the ancient channel near the ancient settlement site of Kavardan (1983). From left to right: Zamira S. Galieva and her son,
Kabul A. Alimov (Head of the Kavardan Archaeological Expedition of the Institute of Archeology of the Uzbek Academy of Sciences)
and Boris V. Andrianov (Doctor in Historical Sciences of the Institute of Ethnography of the Russian Academy of Sciences).
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Shakhdjuvar farmstead in Tian-Shan Mountains (1983). Standing, from left to right: Kabul A. Alimov (Institute of Archeology of the
Uzbek Academy of Sciences), Boris V. Andrianov, Mikhail R. Tikhonin (Head of the Shakhdjuvar Archaeological Expedition), Yuri F.
Buryakov (Doctor in Historical Sciences, Deputy Director for Research of the Institute of Archeology of the Uzbek Academy of Sciences);
sitting, the local people working with the expedition.
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Boris V. Andrianov and Kabul. A. Alimov on the ancient settlement of Kavardan (1983).

21
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VI: Irrigation Among the Shaykhs and Kings

C. C. Lamberg-Karlovsky

When you are about to take hold of your field [for cultivation], keep a sharp eye on the opening
of the dikes, ditches, and mounds [so that] when you flood the field the water will not rise too
high in it. When you have emptied it of water, watch the fields water-soaked ground that it
stay virile for you.

-Sumerian Farmers Almanac, ca. 1600 BCE; S. N. Kramer 1963:340

For the whole land of Babylon like Egypt, is cut across by canals. The greatest of these is
navigable, it runs where the sun rises in winter, from the Euphrates to another river, the Tigris...

-Herodotus, I, 193; A. D. Godley 1966

Yes, if the kings did not control irrigation, who did?
-J. S. Lansing 1991:4
This is not a technological issue. The technology is easily available. It is a political and
organizational issue. Water is a social good.

-P. Gleick (on irrigation); in de Villiers 2000:17

....it is better to be head of the water than head of the people

Water is essential to sustain life. Its distribution
ranges from abundance to scarcity. Where
scarcity prevails, whether as a resource or due to
the demands of population, irrigation allows for
increased agricultural productivity. For millennia
the management of water has been a foundational
element within human society. Today we are
informed that water shortages, on a continental
level, will lead to a crises in sustainability (Solomon
2010). Water management today, as in the past,
has been as much an economic reality as a political
necessity. In this essay I touch upon a variety of
issues that concern irrigation, its management
and control. The complex technology of channel,
dike, dam, sluice, reservoir, and leveling are all
but ignored.

Many of these issues have been addressed in
book or monograph length. No pretense is made
that any topic addressed is comprehensive, yet,
the hope is that the bibliography may allow one

-C. Bichsel 2009:49

to find further readings on the topics addressed.

Vernon Scarborough (2003:11) notes that
“water management requires cooperation among
people who might otherwise be in conflict”.
It is of importance to recognize that an entity,
whether it be a village, or a network of cities
and villages that share a single water system
form an ecological unit that are bound by the
advantages and necessities of cooperation. While
the amount of water remains a limiting factor
with regard to populations inhabiting a specific
landscape, the availability of water is also a
function of organizational skills and institutions
that can mobilize labor, technological innovation,
and production. Water, specifically its use in
irrigation offered a directional arrow to the growth
of civilization. It was not the only factor in the
evolution of cultural complexity but it facilitated
transport, trade, colonial settlement, military
conquests, and most importantly the production
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of an agricultural surplus, and, its consequence,
population increase. Water sustains, devastates,
and purifies. It is the quintessential resource for
sustaining life and a universal presence in origin
myths and religious ritual (Frazer 1981:53-56).
Water, whether in its feeding of agricultural
fields, conversion to energy, or construction of
monumental dams has always been a significant
actor in transformational events in human history.
The historian of cities, Lewis Mumford (1961:71)
observed that “the first efficient means of mass
transport, the waterway” was the “dynamic
component of the city, without which it could not
have continued to increase in size and scope and
productivity. That the first growth of cities should
have taken place in river valleys is no accident....”.

Years ago Karl Wittfogel (1957) advanced the
thesis that ‘irrigation civilization’ was character-
ized by a centralized authoritarian administration.
The construction, management and maintenance
of irrigation networks, he argued, led to political
regimes of ‘oriental despotism’. His was a determ-
inistic view for the role of irrigation in stimulating
both the origin of the state and its despotic rule. His
experience in a Nazi concentration camp (1933-
1934) led to personal anguish and his hatred of
totalitarian regimes. He advocated a multilinear
approach to cultural evolution grounded in
Marxist frameworks. In his classic work Oriental
Despotism (1957) he juxtaposed a ‘western’ vs.
an ‘eastern’ world of political divergence.* The
former is characterized by industrial capitalism
in which power and authority was decentralized,
innovative, and entrepreneurial. The latter is
characterized by highly centralized autocratic
sovereigns. Irrigation agriculture allowed these
‘despots’ to mobilize a large labor force for the
control and management of irrigation networks.
Stagnation followed.

Wittfogel did not, in fact, propagate the notion,
for which he is frequently held accountable,

namely, that irrigation stimulated the productivity
of agriculture and totalitarian rule. In his view the
importance of ‘hydraulic societies’ was not in its
contribution to agricultural productivity, but in
its contribution to a ‘revolution in organization’.

In his words (Wittfogel 1957:18):

If irrigation farming depends on the effective

handling of a major supply of water, the

distinctive quality of water - its tendency
to gather in bulk - becomes institutionally
decisive. A large quantity of water can be
channeled and kept within bounds only by
the use of mass labor, and this mass labor
must be coordinated, disciplined and led. Thus

a number of farmers eager to conquer arid

lowlands and plains are forced to invoke the

organizational devices which - on the basis of a

premachine technology - offer the one chance

of success; they must work in cooperation with
their fellows and subordinate to a directing
authority (emphasis mine).

Irrigation involves a multiplicity of tasks
including construction, allocation, maintenance,
conflict resolution, and the conduct of ritual, all
invariably connected to aspects involving water
as a limited resource (Scarborough 2003). The
importance of irrigation was in its establishment
of a new system for the organization and control
of labor. In this vein irrigation is seen as a
public works program, much as the pyramids
of Egypt as argued by (Mendelssohn 1986), that
establishes a new organization and control over an
institutionalized labor force. Wittfogel maintained
that the origin of the ‘revolution in organization’
was the concentration of power in the hands
of a single individual whose organization of
labor allowed for the construction of irrigation
works, monumental architecture, and a military
organization. To substantiate such a perspective he
gathered ethnographic data, rarely archaeological,
from Asia, Africa and the America’s. Wittfogel’s

We note that Boris V. Andrianov (1978) was deeply hostile to Wittfogel's concept of ‘Hydraulic Society’. He charged

Wittfogel with the misuse of Marxist terminology, rejected the deterministic singularity of irrigation as ‘cause’, and

rejected Wittfogel's notion (promulgated 50 years before Samuel Huntington's 1996 Clash of Civilizations) of an

insurmountable gulf between a despotic totalitarian East and a democratic West.



emphasis upon ‘organization’ and ‘management’
is not dissimilar to that of Henry Wright's (1969,
1977) emphasis on the role of organization in the
development of an administrative bureaucracy,
so significant in the emergence of the state.
Wittfogel's ‘hydraulic societies” has given birth to
a substantial shelf of books written to counter, to
support, and to adjudicate between contending
views. For a review of this literature see Fagan
2011; Salomon 2010; Hassan 2006; Scarborough
2003; Mitchell 1973; Hunt and Hunt 1976; and,
various citations in this paper. For an extremely
interesting and informed critical review of the
debate concerning Wittfogel's hypothesis see the
engaging paper by Boris V. Andrianov 1978. The
‘causal’ issue with regard to irrigation, and its role
in the emergence of civilization, is well stated by
Robert Murphy (1967:29-30) during the period
of its central debate:

When pursuing historical causality, we often

end up by chasing our own tails. Does the

political requirement of irrigation beget the
state, or is a state a necessary precondition
for irrigation? Actually, it probably works
both ways. The irrigation hypothesis never
required us to believe that communities
undertook projects beyond their political
means and then caught up institutionally to
their accomplishments. Of course large-scale
irrigation works were built by large-scale
polities, but both had antecedents in small
communities and small irrigation projects.

It would be surprising indeed if significant

temporal priorities were to be found, for the

two variables probably emerged together.

Perhaps our real problem is a mechanistic

model of causality that leads us to seek for the

cause at a point in time distinctly before the
effect (emphasis in the original).

The author’s proposal that there is a synergistic
action regarding irrigation and its centralized
coordination, relating scale of irrigation complexity
to greater political integration, is an opinion that
would have been shared by the author of this book
as well as by numerous authors addressing this
specific issue, see the seminal works of Bennett
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1974, 1976 (new edition 2005); Hunt 1976,
1988; and, Scarborough 2003, for excellent
reviews of the debate.

Neither Wittfogel nor Julian Stewart (see
below) were the first to propagate the notion that
irrigation, and its administered bureaucracy, was
implicated in the emergence of both the state and
its authoritarian rule. Lev Mechnikov in Civilization
and the Great Historical Rivers (1889, in French), as
pointed out by Andrianov (1978 in a publication
following the writing of this book), argued for
three stages of cultural evolution: 1) The great
riverine civilizations of Egypt, Mesopotamia,
India and the Hwang Ho were all resultant from
irrigation and shaped despotic slave owning states.
A thesis that almost exactly parallels Wittfogel’s; 2)
Mediterranean oligarchic and feudal states; and,
3) Oceanic... the absence of governmental control.

Mechnikov was followed by Karl Marx and
Friedrich Engels in repeatedly pointing out the
formative role of irrigation in the emergence of
class oppression and the state.

In a letter to Marx Engels wrote:

Artificial irrigation here is the first condition

of agriculture and this is a matter of either for

the communes, the provinces or the central
government. An Oriental government never
had more than three departments: Finance

(plunder at home), war (plunder at home

and abroad), and public works (provision

for reproduction) [June 6, 1853] (quoted in

Andrianov 1978).

The belief that irrigation is ‘causal’ to the
growth of cultural complexity, or is related to the
origin of the state, is today out of fashion; as is
its role in population increase (Smith and Young
1972; Boserup 1981). Today’s general consensus
holds that cultural complexity and state origins
precede the centralized control of irrigation
practices. Brian Fagan (201 1:xxi) summarizes that
position: “As I argue, the main interest of rulers
and their officials was not in irrigation and water
management as such, but in the food surplus they
produced, which supported the state”. Note: there
would be no food surplus without irrigation. This
is like saying that modern nation states are not
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interested in taxes only in what the money can
support. The question of a central authorities role
in the control of irrigation is directly related to the
scale of complexity inherent in both the management
and the size of the irrigation network. The scale of
anirrigation system is directly proportionate to the
scale of management. Even within an imagined
community of self-sufficient villagers, particularly
within an arid environment as the Near East,
where the earliest agriculture and irrigation
systems are evident by 6000 BCE. Simple furrow
irrigation directed water run-off from streams
and rivers in canals that proportioned water to
allow its benefit to reach the most distant fields
(see below). Some individual or group had to be
responsible for coordinating the digging of canals,
the apportioning of the water, the maintenance of
the canals and adjudication in times of land and/
or water disputes. In time that individual became
the Pharaoh of Egypt whose divine responsibility
was the annual inundation of the Nile. One of
the earliest pharaohs, referred to as the ‘Scorpion
King’, is depicted on a mace head directing the
construction and management of irrigation net-
works (Kemp 2006). Tension between individual
rights to water versus the corporate rights of all
sharing a single canal system necessitated some
form of management; an authority to adjudicate
between disputes.

We note in passing that the Sumerian epic
myth Enki and the World Order offers some support
for the importance of organization and the central
control of irrigation systems. This myth writes
Richard Averbeck (2003:758a,2003b) “...consists
of imaginative stories that are, in fact, based
on reality and/or history, and therefore, reflect
foundational understandings of the world that are
important to the culture of the composer and those
who read his compositions or hear them recited”.

Enki, the Lord of the Earth and god of the city-state
of Eridu, god of underground waters, fertility and
productivity, assigns specific deities to organize
and take charge of certain functions within the
Sumerian world order. After Enki creates the
Tigris and Euphrates, the crops and tools of
the farmer, he places Enbilulu as ‘Inspector of
the Waterways’ and appoints Enkimdu as the
responsible agent for overseeing the ditches and
the dikes of the irrigation networks. Fundamental
to the Sumerian ‘World Order’ is Enki positioning
his brother Enlil as the chief god of Sumer. It
is Enlil who invents the agricultural hoe, made
plants to grow, and organized plows, yokes and
oxen teams. Central to this myth is its emphasis
upon the maintenance, restoration, and vigilant
control over the efficient and prosperous natural
order of the Sumerian world.*

Wittfogel's ‘hydraulic society’ theory, although
largely dismissed today, remains of relevance in
relating power to the structure of water manage-
ment. Traditional models advocate hierarchical
structures of centralized control, linking economic
needs to political power, in which alimited number
of individuals maintain a ‘despotic’ control. One
cannot avoid the fact that water management
requires cooperation among individuals or
groups that otherwise would be in conflict for
access to the limited resource. As Robert Netting
(1993:12) points out, the inequality within villages
necessitates a coordination of access to water
which, in turn, require some form of centralized
decision making. An alternative interpretation
for a degree of centralized control is evident in
what Carol Crumley (1987, 1995) has termed
hetarchy. Unlike hierarchical models in which a
top-down linear chain-of-command dominates
hetarchies envisage densely settled communities
interacting, cooperative, and interdependent.

We note that in Mesopotamia, the Babylonian supreme deity Marduk was responsible for the management of irrigation

networks. Marduk, whose symbol was the marru, the spade “used for digging canals, was both the supplier of water
and the controller of irrigation (Oshima 2007). In like manner, the Scorpion King, pharaoh of Egypt in Dynasty

0, is depicted holding a digging stick and commanding the cleaning and construction of canals. We also note that
Yu the Great, founder of the Xia Dynasty of China (ca. 2070 BCE), was accorded divine characteristics taught his
people flood control techniques, constructed dikes, and built irrigation canals to distant farm lands (Lewis 2006).



Hetarchy does not imply that coercion and
centralization are absent it merely emphasizes the
role of interdependency, a corporate management
of labor, water, and the production/consumption
of agricultural produce. One can readily imagine
that hetarchy characterized the management
of water resources already in Neolithic times.
In this manner we envisage a continuum in the
size of irrigations systems related to the scale of
their management and control, ranging from
hetarchical corporate (tribal) to hierarchical
(state) control. It is not the presence and/or
absence of centralized control that matters it
is the scale of the irrigation system, on the one
hand, and the scale of centralized control, on
the other hand, that matters. Hetarchical control
is characterized by horizontal economic and
political interdependence and co-operation
while hierarchical control was vertical in which
a single urban center dominated the economic
and political structures of a considerable territory.

In discussing the earliest irrigation practices
Brian Fagan (2011:119, 31), is influenced by
Robert McC. Adams’s (1966) comparative study
of Mesoamerican and Mesopotamian civilizations.
In Adams’s study irrigation is relegated to near
insignificance in the emergence of cultural
complexity. This view was re-affirmed in his
seminal archaeological research in Mesopotamia,
in which the administrative management of
irrigation systems followed, was not ‘causal’ or
related to, the emergence of urban complexity.
In his own words the late development of large
systems suggest that “if anything, large-scale
complex irrigation practices were a derivative
of the prior development of urban and state
organization rather than vice versa” (Adams
1981:245). One may fairly ask what is meant
by ‘large-scale’ and when are we dealing with
‘urban’? Surely, by the middle of the 4th millen-
nium sites in Northern Mesopotamia reached
an urban status of over 100 ha (Tell Brak at 130
ha) and are estimated to have a population of
10-15,000 (Ur 2011). In spite of the size and
number of such communities, both surveyed
and excavated in Northern Mesopotamia, we are
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informed by Jason Ur that “Despite the intensive
and potentially overextended agricultural econ-
omy, and the monumentality of settlement and
landscapes, we should not assume that the hand
of a centralized administration lay behind these
developments.” This conclusion follows the authors
writing that “Excavations at these centers revealed
remarkable concentrations of political and economic
power: monumental temple, palace institutions,
writing and administrative technologies, craft
specialization and mass production, and con-
siderable disparities in status and wealth” (Ur
2011a, emphasis mine; see also Ur 2011b). The
contradictory implausibility of both statements
is self-evident. In spite of such contradiction
there is a conclusion “The EBA urban landscape
appears to have been the non-planned result of
widespread rules and attitudes about land tenure,
household based surplus production and the social
role of communal meals”. One would think that
populations in urban environments, numbering
in the tens of thousands and constructing monu-
mental temples and palaces, would require
the management and centralization of labor
in dealing with an “overextended agricultural
economy” that reaches far beyond a “household
based surplus production”. In an urban landscape
labor, agricultural production, and surplus, are
essential requirements. Similar contradictions,
or inherent tensions, exist in Adams (1981:244-
245). Prior to his rigid conclusion that “complex
irrigation practices were a derivative of the prior
development of urban and state organization,
rather than vice versa” he emphasizes that
the emergence of “Mesopotamian cities can
be viewed as an adaptation to this perennial
problem of periodic, unpredictable shortages.
They provided concentration points for the storage
of surpluses, necessarily soon walled to assure
their defensibility”. Storage, urban supply, he
notes are a dominant concern (Adams 1974:3),
thus: “It is noteworthy that the objective of
urban supply, rather than irrigation, is stressed
in the few early royal inscriptions dealing with
watercourse maintenance, and that the principal
technological distinction, is between navigable
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and non-navigable channels”. Are the navigable
rivers not also the major source for irrigation
canals? It is relevant to observe that Medieval
authors, in discussing the irrigation networks of
Mesopotamia and Central Asia clearly emphasize,
and offer the names of, the navigable canals while
ignoring mention of the omnipresent irrigation
canals. The emphasis in the texts is upon the rich-
ness and variety of agricultural products rather
than the canals that allowed for their production
(see Le Grange 1930 and Bartold 1958 for full
discussion). What is of relevance is not ‘storage’
nor even ‘surplus’ but the organization of labor
that produced the surplus and the management
that distributed it! Adams in recognizing that a
“narrowly deterministic view of urban genesis as
merely the formation of walled storage depots” is
insufficient we read:

The drawing together of significantly larger
settlements than had existed previously not
only created an essentially new basis for
cultural and organizational growth but could
hardly have been brought about without the
development of powerful new means for
unifying what originally were socially and
culturally heterogeneous groups (emphasis
mine).

Thus, it was the ‘organizational growth’ and,
within that context, it was the management of
labor that produced the surplus by which cities
could come into being! It is not unreasonable to
suppose that already within the 4th, if not the
5th millennium that communities that reached
the size of 15+ ha (37 ac) were producing a
surplus under supervised labor management.
Adams projects a perspective that allows for a
multiplicity of interacting determinants, favoring
an equal opportunity approach for all that might
be deemed ‘causal’ in culture change (see also
Adams 1996). In discussing the competition
that would have evolved between upstream and
downstream access to water, whether riverine or

*

irrigation, we come to a conclusion that Adams
(1981:245) takes to have occurred “no earlier
than the 3rd millennium™:

It may well be that differentiation along this

[upstream/downstream| and similar lines

had as much to do with the appearance

of complex, hierarchical state and urban
institutions as the much more frequently
and explicitly chronicled rivalries that took
an interurban, overtly military form... Hence
in response to all of them [the challenging
ecological conditions] the husbanding of
surpluses under hierarchically organized
institutions with even a modest, strictly
relative assurance of continuity represented
the most broadly advantageous course of
action that was available. This further implies,
of course, that irrigation should be seen not as
one of the most important of a group of such
forces that tended to pose social challenges of

a particular kind”.

Au contraire! The control and management of
labor as well as the production of a surplus are
very much “social challenges of a particular kind”.*

The control and management of a labor force,
and the production of an agricultural surplus,
are as determinist in today’s world as they most
assuredly were in the ancient world. Whether it
is the leader of a tribal entity or a modern state
there always was and remains an essential need to
control the equitable access to water. Whether it
be the Hoover Dam, the Aswan Dam or the Three
Gorges Dam the control and management of labor
and its relationship to water, are inextricably inter-
twined with an agricultural surplus. Within the
20/21st century the triumvirate of water/labor/
management remains of continental consequence
(see Fagan 2011).

The tribal role in the management and
control of irrigations systems in the 19th
century is nowhere better documented than in
Central Asia (MacGhan 1874; Schuyler 1876;

For a recent discussion on conflicts and violence due to water access, boundaries, and ethnicity (Kirghiz and Tajik)

in Central Asia see Bichsel 2009. Her conclusion regarding upstream vs. downstream access to water is that it is
“better to be head of the water than head of the people” (p. 49).



O’Donovan 1882; Mukhamedjanov 1978).
Southern Mesopotamia, on the other hand, was
sparsely settled and as reported by Lady Anne
Blunt (1879:442):

A principal feature of all these [development|
schemes seems to be the restoration of fertility
to the Babylonian plain south of Baghdad. This,
rich as the plain formerly was, could not now
be effected without a prodigious outlay in the
form of water-works. To reconstruct entirely
the Babylonian system of canals is financially
impossible, even for the richest country in
the world, at the present day; and without
irrigation not a blade can grow.

An abundance of 19th century information,
gathered during the expansionist Tsarist period
on tribes, settlement patterns, social systems,
agricultural production and irrigation, followed
by the Soviet conquest of Central Asia, offered the
foundation and the inspiration for the undertaking
of the decades long Khorezmian Expedition of
1937-1945, directed by Sergey P. Tolstov (see
below).

The Merv Oasis, in today’s Turkmenistan,
constitutes the apex of the Murghab deltaic fan
which is some 40 miles in width and constitutes
afan of some 1,600 square miles (424,398 ha). In
the 19th century Henry Lansdell (1885:476-477)
gave the width of the Murghab River as “80-100
paces” and up to “23 feet” in depth. Concerning
irrigation he notes the presence of a large dam
that:

Diverts the water among two sections of

the oasis by means of two main canals, the

Otamish and the Tokhtamish.... each of the

two canals distributes the water through about

50 leading arteries, and these in turn feed

hundreds of smaller leats.

Each of the above two canals was occupied
by different clans of the dominant Tekke tribe,
themselves divided into 17 distinctive clans.
Additionally, the Merv Oasis was inhabited by
the Akhal, Saryk, Salor, Ersari, “and other” tribes
totaling 230,000 souls”. Significantly, the control
of irrigation systems was in the hands of tribal
leaders that delegated their authority to lineage
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heads, which, in turn, managed the control
over the distinctive branches along which they
resided. The management of irrigation between
the different tribes required alliances. The system
of tribal and kin control over extensive irrigation
networks as described by Lansdell, in both
geographical spread and technical sophistication
in the construction of dams, dikes, reservoirs
etc., is almost identical to that described by A. R.
Mukhamedjanov (1978) for the Medieval period
in the Bukhara Oasis. Nineteenth century travel
literature offers an abundant description of the
settlement regimes, a state of constant conflict, an
omnipresent irrigation network, and the presence
of formidable fortification systems (the qala, or
kala) belonging to distinctive tribes to protect
their settlements and their irrigation networks. E.
O’Donovan (1882, 11:143, 175) observes that the
forts functioned, in part, to protect the irrigation
networks. In discussing the imposing Baba Kabasi
fort, next to the great Dam of Banfi, he states
that “without this dam the present cultivated
area would be reduced to a condition as bleak
and arid as that of the plains that surround it....
the old Sarouk fortress....constituted the central
stronghold of Merv and protected the water
works”.

We note that the forts were also the residences
of the tribal leaders of the dominant Tekke tribe.
Eugene Schuyler (1876:67-68) in one of the first
geographic descriptions of the region wrote:

The whole of this region shows traces of

ancient cultivation, and it is evident that a

large population at one time existed here. In

various parts there are mounds, now covered
with growths of saxaul and other shrubs, which
are evidently the ruins of former cities. There
is an old legend that the whole valley of the

Syrdarya was at one time so thickly settled

that a nightingale could fly from branch to

branch of the fruit trees, and a cat walk from
wall to wall and house-top to house-top from

Kashgar to the Sea of Aral. From the traces of

former culture one can in part believe this...

but nothing which could enable the age of the

ruins could be ascertained.
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Schuyler (1876:284-307) also offers descrip-
tive detail as to environmental and climatic
conditions, the management and technology of
irrigation networks, the types and quantities of
agriculture produced under irrigation (termed
obi) as opposed to agricultural lands fertilized by
spring and autumn rains (termed lalmi), details
pertaining to the agricultural cycle (fallowing,
manuring, seeding, harvesting, watering, etc.),
the quantification of lands cultivated for specific
harvests, population numbers within specific
named settlements, the allocation of the number
of laborers assigned to agricultural production
and irrigation needs, the traditional accounts of
taxation (including that said to be ‘most important’,
the kosh-pul - the tax for building and maintaining
the irrigation system (Schuyler 1876:305), and
finally, the management of the entire Zeravshan
irrigation network, and the five types of land
tenure, by both the centralized authority, i.e. the
Emir of Bukhara’s administrative management
and the local management by the authority of
the tribe/lineage.

...the irrigated lands, on account of their

richness and fertility, the constancy of their

harvests, and the variety of their produce, are
by far the most important to the well-being
and civilization of the country. The proper
regulation of irrigation is, therefore, a matter
of the greatest consequence, especially in
the valley of the Zeravshan where every
drop of water has value, and where without
more water there is hardly room for another
inhabitant. The worth of land is estimated
chiefly by the amount of water to which it
has a right, and most of the lawsuits about
lands arise out of disputes concerning water

(Schuyler 1876:286).

On the waters of the Zeravshan which sup-
plied water to the Bukhara Oasis we read in
Arminius Vambéry (1865:220):

The water flows through a canal, deep enough

but not maintained in a state of cleanliness.

It is permitted to enter through the Gate of

Dervaze Mezar once in intervals of from every

eight to fourteen days, according as the height

of the river may allow. The appearance of the

water, tolerably dirty when it first enters, is

always a joyful occurrence for the inhabitants...

It has, it is true, absorbed thousands of

elements of miasma and filthiness.

The bilateral control and management of
irrigation systems by both state and local control,
as reported by Schuyler for the 300-year Bukhara
Emirate and by Mukhamedjanov for the Medieval
period, is similar in many respects to that reported
by Robert Fernea for the management of irrigation
system in Iraq in the 1960s (see below).

Noting the extreme variability of winter snow
in the mountains and spring rain in the Bukhara
region Schuyler (1876:292) notes that “It is not
surprising then that famines are of not infrequent
occurrence”. In the famine of 1810 “there was
such a famine that men sold their children, their
sisters and their mothers, and killed the old people
or left them to starve”.

Finally, as observed by Adams, conflicts did
emerge in the competition for water between
upstream and downstream inhabitants (1981:300):

...as an irrigating canal is made for the benefit

of all the lands bordering it, the use of water

is subject to certain restrictions. Proprietors
living near the beginning of the canal have
no right to use more than their proper share
of water to the detriment of those farther on.

The fact that inhabitants near the “beginning
of the canal” routinely took more water is a
frequent theme of 19th century travel literature,
as well as in the modern era, as noted by Christine
Bichsel (2009:49). On the occasion of disputes
concerning water rights and access settlements
are typically adjudicated at the local level, and
are most commonly settled, but, if they are not,
the administrative bureaucracy of the Emirate
imposes a resolution.

Within Central Asia, by Andrianov in this
book, a rich inventory of Bronze and Iron Age
settlements have been surveyed and excavated.
Today’s knowledge of Central Asia has very
considerably expanded (Sarianidi 2010; Salvatori
and Tosi 2008; Lamberg-Karlovsky 2013) yet
the role of irrigation, assuredly present from the



beginnings of urban settlement (Masson 2006),
remains little examined and less discussed. Again,
the earliest evidence, as in Mesopotamia, remains
buried under meters of alluvial silt.

Recently, with regard to the Mesopotamian
world, Guillermo Algaze (2008) has correctly
noted that the low gradient of the Mesopotamian
plain, and the ease in which the gravity trans-
port of water facilitates irrigation in agricultural
productivity and water transport, forms at least
since the 4th millennium a critical element in the
‘Mesopotamian advantage’. In recent decades, the
use of CORONA, and other satellite images, has
facilitated and transformed our understanding of
Mesopotamia’s ancient landscape - particularly
in the study of later periods where the signature
of land use is less eradicated by the passing of
time (Adams 2005). The anastomosing effects
of the Euphrates and Tigris (Pournelle 2003)
as well as the very considerable alluviation that
buried earlier settlements under meters of silt
buried also the evidence of irrigation networks.
Dramatic evidence for the extent of alluviation,
and its role in burying archaeological sites, was
gathered by David Stronach (1961:97, 124) at
Ras al ‘Amiya in Central Iraq. The top of this 2.3
m high mounded site was found 2 m beneath the
modern day surface. The site is dated to the Hajji
Mohammed phase of the Ubaid Period (early 5th
millennium). Stronach writes:

At present prolonged irrigation, coupled with

long periods of neglect, has increased the

degree of salinization in this flat country to

a dangerous degree. But in ancient times the

rich alluvial soil must have been remarkable

productive wherever sufficient water was
available. For this reason ever pond, river
or water-hole must have been of immense
importance in early ‘Ubaid times, and the
precise location of sites like Ras al ‘Amiya must
have often depended on the temporary course
of some meandering river.... Many sites must
lie beneath the alluvial cover of Central and

Southern Mesopotamia.

Clearly, in Mesopotamia the very evidence
for early irrigation, let alone the nature of its
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management, lie buried beneath the alluvium.
The absence of evidence should not be taken as
the evidence for absence! Additionally, contrasting
data derived from archeological survey and the
3rd millennium written record, indicate that
Mesopotamia was a heartland of villages rather
than cities. The presence of a significantly larger
number of villages then detected in the land
surveys of Adams (1981) has recently been
documented by Piotr Steinkeller’s study of the
written documents. In those texts more than four
times the number of villages are recorded when
compared to those identified on archaeological
survey (Steinkeller 2007). It is entirely within
the realm of our present understanding that
all of these villages would have to be served by
irrigation canals!

The 3rd millennium texts suggest that there
was a favoring of barley cultivation over other
kinds of cereal. Barley is the most resistant of
cereals to saline soil. An emphasis upon the
production of barley, reported in the texts, is taken
as proxy evidence for intensive irrigation; a well-
known agent of salinization. If irrigation water is
not drained from the land the water table will rise
bringing salts to the surface by capillary action.
This, in turn will render the soils increasing less
fertile. Thorkild Jacobsen (1982) advanced the
controversial thesis that by the end of the 3rd
millennium increased salinity, resulting from
over irrigation, brought about a shift from wheat
to barley production which by the 18th-17th
centuries BCE led to the abandonment of many
urban centers of Southern Mesopotamia. A
detailed critique negating the evidence in support
of'the ‘salinity theory has been put forth by Marvin
Powell (1985).

The verdict implicating irrigation and salinity
as involved in both the shift to barley and
the abandonment of settlement in Southern
Mesopotamia remains inconclusive. There is
simply a lack of evidence for 3rd millennium
patterns of land use, their relationship to water
supply, the shifts in fallow systems, and their
technical skills in dealing with (and/or reversing)
salinity. The same verdict must be concluded
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for the very role of irrigation in the formation of
Mesopotamian cultural complexity in the Uruk
Period of mid-4th millennium. Although we
believe it played some role the scale and degree
of its implication simply cannot be determined
from the evidence at hand. For this period of
time we have little idea on the nature of land
ownership, the scale of the irrigation networks,
their technological achievements, the organization
of labor (a critical component), the relationships
and demography that characterized the relations
of farmer and pastoral nomad, and indeed, the
political and economic systems that structured
the communities. Nevertheless, the synergistic
action of irrigation and the essential need for its
management and allocation was likely involved
in the evolution of centralized authority. There
is no denying this fact in the later Assyrian/
Achaemenid/Sasanian Empires (Adams 2005; Ur
2011). The detailed analysis of irrigation systems,
its technology, labor force, number and types
of agricultural items produced, so thoroughly
documented for the 19th century by J. A. Barois
in his superb Irrigation in Egypt (1889), is essential
were we to truly understand the nature of
Mesopotamia’s ancient irrigation practices.

The Medieval Period

There is a considerable library of manuscripts
and books from 900 CE to 1200 CE that consider
aspects of dynastic rule, geography, social and
political conditions, agricultural productivity,
and importantly, from our perspective, irrigation
networks. The works of such renowned Persian
and Arab authors as al-Biruni, al-Idrisi, Ibn Batuta,
al-Maqadisi, Samani, al-Masudi, Ibn-Hawkal,
al-Istakhri, al-Tabari and many, many others are
given detailed review (and bibliography) by Guy
Le Strange (1930) and Vasili V. Bartold (1958).
The great cities of Baghdad, Isfahan, Samarkand,
Merv, Balkh, Bukhara, to mention but a few, as
well as their distant countryside are discussed as
are the irrigation systems that served them. The
fall-off of literature following 1200 CE is directly
related to the fact that all of the above cities, and
more, were completely destroyed by the Mongol

invasion. In the city of Merv alone over 10 thousand
books and manuscripts were publicly destroyed, a
task repeated in many of the major cities. Yakut,
a resident of Merv, informs us that Merv was
completely reduced to rubble by the Mongols and
that the dikes, bridges, irrigation networks were
all destroyed, the fields reduced to swamps and
nine million corpses filled the countryside. Two
centuries later Ibn Batuta passed by and reported
that Merv consisted of a pile of ruins.

Bartold (1930:89-97, 104-107) tells us
that in Samarkand, before its destruction, was
inhabited by 10 thousand families and offers a
description of the watercourses that fed the city.
One canal, the Juybar-Bakar was said to water
one thousand gardens while hundreds of sur-
rounding fortified villages, many encircled by
moats, were fed by numerous canals dug from the
Amudarya (Oxus) River (Bartold 1930:150). The
Medieval authors followed a common narrative,
referred to as the ‘Book of Roads’, in which
various itineraries, roads and canals detailed the
routes and waterways that offered communication
between major cities. The names of the principal
cities, the towns and villages in-between, their
monuments, administrative detail, irrigation
networks, industries, and agricultural products
formed the substance of their narratives. Bartold
(1930:181-182), observes that from this literature
one obtains a view of their ‘warlike spirit’ and the
fact that they were “constantly at war with one
another”. A fact we have seen reaffirmed in the
19th century travel literature.

In the early 8th century the Arab conquest
of Central Asia, commanded by Qutayba bin
Muslim, and much reported in contemporary
literature, avoids discussing the nature, or the
extent, of the irrigation works. We note, however,
that following the Arab conquests in 733 a great
famine is reported while in the anti-Arab revolt
of 816-817 the export of grain was terminated. It
is entirely possible that the famine was the result
of the Arab destruction of the irrigation systems.
A contemporary author of the mid-9th century
writes of walls built “round the vineyards and
cultivated fields of the inhabitants” to protect them



from invasion” (quoted in Bartold 1930:211).
Even after Arab subjugation of local rule the
quarrels over water rights remained a constant
factor. Abdullah bin Tahir, the ruler of Khorasan,
took a special interest in agriculture. In attempting
to adjudicate irrigation disputes he discovered that
the Muslim lawbooks offered neither instruction
on their management nor on the resolution of
disputes. He summoned the faqihs (religious
scholars) of Khorasan, to collaborate with their
counterparts in Iraq, and work out the legal
principles regarding the use of irrigation water.
Deliberations resulted in the writing of the Kitdb
al Quniy (Book of Canals) that held influence for
several centuries. Notable is a concern for the
moral issues of equity and justice, the protection of
the interests of the peasant class, and an emphasis
upon education - all championed concerns of bin
Tahir. He believed that “The autocrat must above
all be a good landlord” implying the judicious
treatment of the farmer and the maintenance of
the irrigation canals (Bartold 1930:213, 226).
The absence of being a good ‘landlord’ was the
imposition of excessive taxes. The absence of
‘Muslim lawbooks’ does not imply the absence of
rules governing irrigation networks by the local
populations. It might imply that the nascent Arab
state had not formalized any colonial rules for
dealing with subjugated populations.

Isfarayini writes in the 11th century that
ruinous taxation led to disastrous consequences,
“the agricultural districts were to a great degree
deserted and the irrigation works in some places
had fallen into decay, in others had ceased
altogether” (Bartold 1930:287). The noted
Medieval historian Muqaddasi states that in the
10th century, in the city of Merv, an appointed
overseer of irrigation commanded 10 thousand
corvée laborers, and horse guards, responsible
for the digging and maintenance of the canals.
This suggests a high degree of centralized control
over both the labor and maintenance of the water
networks. As the Murghab River approached
Merv major dikes separated the river into four
major canals and a large reservoir that nourished
fields for miles in every direction, extending “six
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leagues from the city” to the town of Jirang “while
one league beyond it lay Zark. Here stood the
mill where Yazdajird 111, the last of the Sassanian
kings, fled for shelter, and was murdered by the
miller for the sake of his jewels” (Le Strange
1930:400). Sassanian kings were above all
responsible for the vast construction of irrigation
networks. Among the largest was the construction
of the Nahrawan Canal in Iraq that extended
from Dur to Madharaya (see Map II, Lestrange
1930) a distance of over 200 miles (for Sassanian
irrigation, see Adams 2006). The Sassanian
monarchs were not alone in the construction
of large irrigation networks. The contemporary
Khorezmian Shahs were their equal (see below).

The Ethnographic Evidence

Fagan (2011:119, 31) follows the consensus

view: “But there was no central authority” in

the management of early irrigation systems.

It is relevant to point out that Adams’s highly

influential conclusion was influenced by the

study of his colleague Robert Fernea’s (1970)

ethnographic study of irrigation among the El

Shabana of Southern Iraq. Fernea emphasizes

the local management of irrigation systems and

sees the El Shabana as ‘typical’ of tribal groups in

Southern Iraq. Several features within the social

organization of the tribal El Shabana are ideally

suited to irrigation practices. Some aspects of the

El Shabana are seen by Fernea as near universals

of tribal organization and well suited to the local

organization of irrigation. These are:

1. “As in all traditional societies the irrigation
technology employed is very simple. Neither
survey equipment nor leveling devices are
used. Joint ownership of land prevails which
helped assure that there were no “plots
without access to water” (Fernea’s 1970:3)
thus avoiding potential conflicts”.

2. The El Shebana established alliances with local
tribal and nomadic groups having distinctive
tribal affiliations. Marriage ties, alliances,
shared economic concerns, i.e., permitting
pasturage on fallow fields to nomadic groups
also alleviated conflict.
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3. The El Shabana kept livestock in sheep, goat
and cattle which allowed some (or all) to revert
to pastoral nomadism should conditions make
farming too tenuous. Animals were not only a
source of income “but an ultimate insurance
against drought, loss of land, or other crises”
(Fernea’s 1970:6).

4. Tribal hospitality, mutual obligations, kin
relations, and ritual ceremony (birth, mar-
riage, circumcision, death, etc.) between
different members of the tribe allowed for risk
reduction and strengthened the co-operation
required in digging and maintaining the
irrigation networks. The structured formality
in their social relations allowed for both
fragmentation and coalescence in time of
crises and stability.

5. Fernea argues persuasively that the most
adaptive feature of the tribes social organiza-
tion (and arguably all tribal societies) is its
ability to prevent the concentration of wealth
and power in the hands of the few. The social
organization of tribal societies is generally
regarded as egalitarian (Sahlins and Service
1988). Among the El Shabana the shaykh, or
chief; is regarded as the first among equals.
His principal function (typical of all tribal
societies) was to lead in combat and act “as
a reservoir of tribal law and an astute judge
enforcing culturally defined and traditional
norms” (Fernea’s 1970:9).

6. The shaykh lacked political power. The seg-
mentary lineage system of tribal organization
inevitably favored a decentralized rule which
led, in turn, to frequent revolutions resulting
in shaykhs emerging from different lineages.

7. Lastly, the shaykh did not attempt to build
up his land-holdings or invest in his control
over new irrigation works. Such efforts would
be contested by the tribe. His concern was
enhancing his prestige and status. What
wealth he acquired he expended “in the
form of hospitality, help in crises and the like
(Fernea’s 1970:10).

The social organization of tribal cultures are
well suited to manage and control irrigation

networks. Tribal society are clearly not entirely
without organization. The organization, however,
is not hierarchical as when a state polity takes
central control over the entire irrigation network.
That form of communal, decentralized control,
but nevertheless control, we have referred to as
an hetarchy. It is the characteristic structure of
decision making in a tribal society.

Did irrigation agriculture in its increasing
complexity require ever more bureaucratic
management and create the centralized state or
vice versa? The debate misses the essential point,
namely, irrigation, and its ever increasing techno-
logical requirements and consequent population
increase are co-evolutionary processes in the
development of cultural complexity. Cultivation
and irrigation in arid environments go hand-in-
hand. The scale of agricultural production and
irrigation management trace an evolutionary
process that moves from hetarchy to hierarchy,
from tribal societies to state formation. Hydraulic
societies existed where water resources were
both concentrated and essential for agriculture.
This concentration, in turn, allowed for the
centralized management of the resource for the
distribution and allocation of water to distant
villages. Although the ‘Wittfogel Hypothesis’
has little traction today we note that there are
some archaeologists that adhere to the belief
that irrigation was, in fact, a central factor in the
emergence of cultural complexity. Thus, Richard
McNeish (1967) contends that irrigation was
central to the emergence of civilization in Peru
and Mesoamerica while William Sanders (1968)
shares the same opinion for Mesoamerica. Almost
a decade before Wittfogel proposed his thesis
the distinguished anthropologist and ecologist
Julian Steward (1949, 1955) proposed that
irrigation was a major ‘cause’ in the emergence of
a centralized political authority. Steward proposed
that ‘irrigation civilizations’ (Egypt, Mesopotamia,
China, Mesoamerica, and the Andes) had common
developmental sequences resulting from their arid
environments that required large-scale irrigation.
Later, and largely due to the influential criticisms
of the ‘irrigation hypothesis” by Adams (1966),



Steward (1968:323) drew back from his position
and attributed the emergence of Mesoamerican
civilization to the centralized control of produc-
tion and trade rather than irrigation. It is worth
pointing out that in 1966 Adams had virtually
no evidence as to the role that irrigation played
in the emergence of cultural complexity in the
early periods in Mesopotamia and scant more for
Mesoamerica. His rejection of irrigation as a factor
in the emergence of cultural complexity seems to
be more against the likely accuracy of Wittfogel's
singular emphasis on irrigation as ‘cause’ or with
its political implications for the emergence of
‘despotism’ than upon any solid evidence that he
marshals to oppose its role in the emergence of
urban complexity.

The Earliest Irrigation Networks

Rain fed agriculture came into being some 10
thousand years ago in the arid lands of the Eastern
Mediterranean. At the Neolithic village of Choga
Mami, in Eastern Iraq near the Gangir River,
archaeologists discovered the presence of simple
gravity flow furrow irrigation dated to the 6th
millennium BCE (Oates and Oates 1976). Even
earlier simple irrigation practice is argued for
the 7th millennium site of Beidha in Southern
Jordan (Byrd 2005). The manipulation of water
came long before the emergence of social power
that controlled the huge irrigation networks of the
3rd millennium. Channeling water to fields must
have come soon after the domestication of plants,
if so, Choga Mami is a late representative of the
manipulation of water to feed agricultural fields.
Access to water is tantamount to managing risk
whether a hunter-gatherer or a farmer. Where
water is a scarce resource and populations are
wholly dependent on irrigation for agricultural
yield the risks are high and risk management is
essential. Thus, the tenuous nature of irrigation
necessitates the management of risk for the very
survival of the community.

In the late 1960s and 1970s the earliest fully
preserved landscape of irrigated agriculture in
the Near East was discovered by the Tepe Yahya
Project in the Kerman Province of Southeastern
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Iran. The late Martha Prickett (1986) undertook the
survey and excavation of a number of early 6th-5th
millennium sites in the Shah Maran-Daulatabad
region where a system of spate irrigation was
mapped in association with a dense settlement
distribution (see also Wilkinson 2003). The village
of Dolatabad, in the Shah Maran-Daulatabad basin,
is located 24 km from the site of Tepe Yahya in
Southeastern Iran. Today the mean rainfall is
150 mm. The extremely restricted rainfall pro-
duces an arid environment of sparse xerophytic
and halophytic shrub and grass vegetation. In the
absence of irrigation there is clearly insufficient
rainfall for agricultural production. The Shah
Maran-Daulatabad basin is watered by two peren-
nial surface water flows, the Rud-i Gushk and
Rud-i Ab Dasht. The Rud-i Gushk channel is a
broad anastomosing network of 20-300 m wide
braided channels with banks under 2 m (ca. 6.5 ft)
in height. Settlements in the immediate region
of Tepe Gaz Tavila, form a cluster of 11.57 ha
(ca. 43 ac) and date from the late 6th to mid-5th
millennium. The total settlement within the survey
area numbered 313 mounded sites and 227
‘scatter sites’. Individual sites were discontinuously
settled, however, over the course of 1,200 years
the region itself was continuously inhabited. The
area of terraced and irrigated agricultural fields
encompassed a region of approximately 400 ha,
almost 1,000 ac. Irrigation channels were narrow
depressions ranging from 30 ftin length to 3.8 mi
(6 km). Low stone dams were placed across the
rectangular fields to both deflect the water to
downslope fields as well as to capture the silt in
flood conditions - during the monsoonal period of
late summer. The region was totally abandoned in
the late 4th millennium, resulting perhaps, from a
shift in the pattern of the monsoon (Brooks 2006).
The Shah Maran-Daulatabad basin provides the
earliest preserved irrigated landscape with an
associated settlement regime extending over an
area of almost 1,000 ac. The range of over 500
settlements from a maximum of 12 ha (29.65 ac) to
six hundredths of a hectare (two-tenths of an acre)
represent a likely population in the low thousands
living in villages numbering from no more than 50
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to several hundred. The settlement and associated
irrigation found here is almost two millennia before
centralized authority takes over the management
of irrigation in Mesopotamia (Adams 1981). The
evidence presented here would be contemporary
with the Ubaid Period in Mesopotamia where
Adams sees little evidence for the centralized
management of irrigation. Adams (2007) in dis-
cussing Mesopotamia and the role of irrigation
has remained wholly consistent in his belief that
“Large dendritic systems of canals bringing whole
subregions of the plain into coordinated control....
did not exist”. If so, Mesopotamia was behind the
contemporary agricultural developments of distant
Southeastern Iran and, as discussed below, the even
more distant irrigated agricultural regions of 5th
millennium Turkmenistan.

It is impossible to conceive of the absence
of a degree of central management over the
Shah Maran-Daulatabad irrigation system that
sprawled over 1,000 ac and in which over 500
variably sized settlements were located. Clearly,
there had to be some form of management. The
scale of settlement density, population, and the
expansive irrigated fields would have required an
oversight. Without management for scheduling
access, amount, construction and maintenance
of canals, chaos and combat would prevail in the
fight for individual rights, as opposed to corporate
needs, for water. The rare evidence derived at
Choga Mami and the unique landscape of the
Shah Maran-Daulatabad region attest to a scale
of irrigation network that required some degree
of centralized control. The terraced field systems
in the Maran-Daulatabad region consisted of
both constructed stone dams (30-80 cm in
height) and silt dams to prevent the run-off of
sheet-flooding and river flood. Complimenting
these water management systems was the con-
struction of canals as well as the construction
of dams diverting water from natural widyan
into agricultural fields or canals. Excavations of
sites in the region of the fields yielded wheat,
barley, millet varieties, cultivated grapes, dates,
poppy (Papava sp.), and legumes (Prickett 1985,
1986a). Within the estimated 300 ha (741 ac) of

ancient terraced fields there are over 30 km (18
mi) of walls lines that were mapped. Many others
were too poorly preserved to record. Prickett
(1986b:243) is clear in stating that the complexity
of the terraced field systems and spate irrigation
that bound the agricultural fields into a single
network required “Intensive labor input and
organization....that supported a large settlement
growth for over half a millennium”. As nascent as
that management might have been the adjoining
irrigated fields amid a considerable settlement
density was of such a size and complexity as to
be beyond the control of individual households.
The Shah Maran-Daulatabad region involved over
500 settlements of towns, village and homesteads
scattered over 1,000 ac! (For a remarkably
detailed analysis and illustrations depicting the
environment, ecology, settlement regime and
irrigation systems as explored by the Tepe Yahya
Project see Prickett 1979, 1986a, 1986b).

The Shah Maran-Daulatabad region may
be the best preserved ancient landscape of
settlements and irrigation practices within the
Near East but it is not the only one. Dr. G. N.
Lisitsyna, a paleoethnobotanist affiliated with the
Institute of Archaeology, Moscow, was directly
involved in the paleogeographical investigations
in Southern Turkmenistan. In the eastern part
of the ancient delta of the Tedjen Oasis nine
archaeological sites were discovered in a region
referred to as the Geoksyur Oasis. A general
description of this Central Asian world, consisting
of dominant rivers forming oases surrounded
by forbidding deserts and specific settlement
pattern, is well described by Barnard Taylor
(1874:17):

The dry climate, which makes a desert of

the greater portion of the land, in fact, allow-

ing habitation only in the neighborhood of
the mountains, has given rise to a singular
arrangement of the settlements. In the
absence of periodic rains the inhabitants
are obliged to rely upon the streams which
come from the mountains in spring and
summer for the fertilizing of their fields.
They therefore construct long canals and



ditches from the gorges of the streams to
their fields, and thereby, notwithstanding the
rudest agricultural implements they obtain
regular and excellent harvests, unless there
happens to be an unusually scanty snowfall
upon the mountains, and the supply of water
is diminished in consequence.

The Geoksyur Oasis consists of 400 km?
(105 mi?) of irrigated lands in which nine archae-
ological sites were discovered, ranging from the
mid-4th to the early 3rd millennia. Geoksyur 1, a
settlement of 8-10 ha (27-36 ac) was fed by Canal
1 that extended over 3 km (1.86 mi). The extent
of the irrigation canals dug in the Geokysur Oases
amount to 7,500 m* (264,8593 ft). The 3 km
Canal 1 was 3.47 m (11 ft) wide and 1.2 m (3.9
ft) deep. Using Alexander Vaiman’s (1961) figures
for canal diggers in Sumer it is estimated that the
construction of Canal 1 took 2,500 man-days or
100 men working for 25 days. The irrigated lands
around the settlement of Geoksyur 1 were
estimated to range from 50 to 80 ha (123-197 ac).
If these irrigated lands produced one harvest it is
estimated that production would amount to 100
metric tons. The possibility for two harvests was
considered and deemed possible. This would have
produced a substantial surplus. Wheat and barley
were sown with a clear dominance of barley.
Again, was the preference for barley due to the
salinization brought about by irrigation? Adjacent
to the settlement of Geoksyur IV, dated to the end
of the 4th millennium, a water storage pit, a
reservoir, was discovered with a surface of
1,000 m? (10,7642 ft). The Geoksyur surveys and
excavations were aided by the pioneering use of
aerial photography followed by ground-truthing.
Regarding the irrigation network Lisitsyna (1969:
279) concludes:

The changes which have been determined
by archaeologists in the distribution of early
settlement sites were related, not to those
changes in the natural environment which
were caused purely by the climate, but to the
organization of the hydrographic network and
the constant oscillations in the water supply
of certain regions.
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‘Organization’ implies some degree of con-
trol and when one examines the considerable
distance traversed by canals, as well as the
dams constructed for sheet and river flood
control, and the number of villages served by
the irrigation network one cannot help but
consider some degree of centralized control.
It is likely that the Geoksyur and Shah Maran-
Daulatabad irrigation systems were managed in
a hetarchical manner. Thus, several institutions
representing different constituents, i.e. tribes,
specific lineages, religious authorities, etc., formed
a communal decision-making authority. With the
passing of time and under demographic pressure
within the ever increasing size of settlements
social forces required a new control over the
productive forces of the economy. This, in turn,
required a greater centralization of authority
for securing the necessary labor force, as well
as for the design, construction and management
of the irrigation systems that characterized the
2nd and 1st millennia BCE. Control over the
means of production, whether labor, land tenure,
irrigation, trade or craft production, evolved from
an earlier hetarchical communal authority to the
hierarchical power in the hands of an increasing
few. Perhaps, within the Old World the one
region with the best evidence for the transition
from irrigation as hetarchy, the Geokysur Oasis,
to hierarchy, the Khorezmian Expedition, is in
Central Asia. The author of this book, Boris V.
Andrianov, was involved in that project serving as
the director for the specific study of the irrigation
systems.

The Khorezmian Expedition

Sergey Yatsenko (2007), on the occasion of the
2006 opening of The History of One Expedition at
the State Museum of Oriental Art in Moscow,
referred to the Khorezmian Expedition as “The
Biggest Expedition Studying the Ancient Iranian
World”. That statement need not have been
restricted to the ‘Iranian World’. The Khorezmian
Expedition was under the leadership of
Academician Sergey Pavlovich Tolstov (1907-
1976). Born of a family that supported the
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monarchy his father was an officer in the
Emperor’s guard, his grandfather a general in the
Ural Cossacks. Tolstov was to change allegiance
and became a dedicated member of the
Communist Party and an academic leader in the
Soviet Academy of Sciences. His enthusiasm for
the Party whether dedicated, necessary, com-
promised, or forced is today a subject of debate
in Russia. In 1923, Tolstov became a student in
the Department of Anthropology and studied
with the distinguished environmentalist Professor
Vsevelod Aleksandrovich Anuchin (see below). In
1929 Tolstov took part in an expedition to the
lower Amu Darya (Oxus) River studying the
traditions of the Turkmen Yomud. In 1935 he
completed his doctorate and in 1938 became the
head of the Khorezmian Archaeological-
Ethnographical Expedition. His was a meteoric
rise, in both academic and party circles. In 1939
Tolstov became the Director of two leading
institutions: the Department of Ethnography in
Moscow State University (which he headed until
1952) and the Institute of the History of Material
Culture (today the Institute of Archaeology,
Russian Academy of Science). In the 1950s he
added to these administrative responsibilities the
directorship of the Institute of Oriental Studies
and the editorship of the magazine, Soviet
Ethnography. In the 1930s ethnology was being
declared a bourgeois science and in 1933 a new
system of cultural institutions was established to
study regional cultures (kraevedenie). Previous
institutes with ethnographic interests were
closed, their leaders dismissed, some killed
(Miller 1956). Tolstov became a new leader, an
ideologue supporting the new tenets for the
collectivization of farming, the elimination of
private property, and the sedentarization of
nomads. Following WW II from 1946-1952 he
concentrated on the excavation of Toprak-kala
and from 1952-1957 on Koy-Krylgan-kala . Both
sites are in the Ellik kala, the ‘Fifty Fortresses
Oasis’ in modern day Uzbekistan. At Toprak-kala,
capital of the Khorezmian Kingdom and dated to
the 1st-5th centuries CE, Tolstov excavated
palaces, temples, and wall paintings depicting

Zoroastrian deities, some 14 m in height. At Koy-
Krylgan-kala, 400BCE-400CE, excavations
revealed a Mazdian Fire Temple. [For photos and
accessible text see http://www.heritageinstitute.
com/ zoroastrianism/khvarizem/page 3.htm,
www.heritageinstitute.com/zoroastrianism/
khvarizem/page 3.htm, one of several web sites
pertaining to Tolstov’s expedition].

From 1952-1957 Tolstov directed an expedi-
tion that was extraordinary in its interdisciplinary
perspective (for two seminal publications see
Tolstov 1948a-b). We note that the author of
this book, Boris V. Andrianov, was both a col-
league and a co-author with Tolstov on numerous
publications pertaining to the expedition results.
The expedition obtained permission to utilize
airplanes, carried portable power-stations, photo-
labs, and had special caravan automobiles.
Excavations were combined with archaeological
survey on both the land and through flight. It was
among the very first expeditions that combined
aerial photography with ground truthing. In 1946
over 9,000 km (ca. 5,500 miles) were covered by
air routes with 60 landings and 5,000 air photos
taken. More than 250 new sites were recorded.
Central to the expeditions concern were the
recording of ancient settlements, roads, irrigation
systems and the extent of land cultivated. During
10 field seasons, 1952-1961, scientists studied
the modern and ancient topography, climate,
environment, ethnography and archaeology of
the right bank of the Khorezmian Amudarya. In
the course of five seasons the field work covered
2,000 km (1,242 miles), recorded and described
more than 400 archaeological monuments
from the 4th millennium BCE to the 16th
century CE. The topographical-archaeological staff
responsible for documenting and mapping the
ancient irrigation systems was directed by Boris
V. Andrianov. The presence of settlements and
associated irrigation systems within the Bronze,
Iron, and the Medieval Periods were all duly
recorded. A dramatic change in the complexity
of irrigation is noted in the 6th-5th centuries
BCE when irrigation canals were 100-150 km
(62-91 mi) long and 2-3 m (6.5-9.8 ft) deep.



Barley, wheat, millet, grapes (for wine production),
and a variety of fruits including numerous types
of melon (for which the region today remains
famed) were all cultivated by irrigated fields.
Numerous forts surrounded the settlements.
Andrianov (1995:11) in a more recent publication
summarizes that within all periods one notes that:

Periods of political centralization coincided
with the rise and spread of irrigation-based
farming, and vice versa, the reduction of
irrigated areas occurred in troubled war
and crises time....in the lower reaches of
the Amu-Darya and Syr Darya.... Complex
archaeological study of these areas has made
possible the reconstruction of complicated
history of the development of irrigation and
irrigation-based farming.

Tolstov, not including hundreds of his articles,
published two highly significant synthetic works
summarizing the results of the expedition in
1948 and in 1962. One may fairly ask why is
this remarkable expedition virtually unknown
in the western literature. Although there are
rare instances of its mention, (i.e., Altman 1947)
its truly remarkable results, a landmark in the
history of 20th century archaeology, are all but
ignored. Its 1930s interdisciplinary approach, let
alone its independent development of settlement
survey analysis, are of historic significance. The
answer is perhaps obvious. During the Soviet
period travel, let alone collaboration, in Central
Asia, even for scientists (maybe particularly for
scientists) was not possible. Sadly, political barriers
simply prohibited collaborative undertaking
and, without such, nations and science become
separatist if not even antagonistic. This barrier
was only lifted in the mid-1980s with the first
USA-USSR collaboration in joint archaeological
symposia, five held in both countries, as well
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as collaborative field work (Lamberg-Karlovsky
1994) Archaeological collaboration with the
USSR was quickly followed by the French, Italian,
British, and Germans. By the early 1990s, with the
collapse of the Soviet Union, many nations were
undertaking collaborative research in Russia and
its former ‘autonomous republics’.

We mentioned above that Professor Vsevelod
Aleksandrovich Anuchin was a mentor to Tolstov.
Anuchin, a geographer, was a major figure
and much involved in what became known as
the ‘Anuchin controversy’. It has an important
bearing on the entire approach taken by Tolstov.
In the 1930s the geographer N. N. Kolosovski
was among the most influential scientists in pre-
Soviet Russia advocating a unified geographical
approach for an appreciation of the importance
of the environment on human affairs. Anuchin
was his able disciple. The notion that the environ-
ment may be a ‘determinist’ factor in land-man
relationships directly countered official Soviet
ideology. On this point Stalin’s Short Course was
abundantly clear. In Chapter 4 of the Short
Course, “Dialectical and Historical Materialism”,
Stalin states that the chief causal force in social
development is not to be found in the geographic
environment but in the “mode of productions of
material values”. In following Marxist-Leninist
ideology Stalin asserted that the physical environ-
ment can never decisively determine the growth
of society.* Such a perception is consistent with
Marxist-Leninist views that natural laws and
social laws occupy distinctive realms. In sum,
man is capable of mastering nature through
social development and is not subject to the
influence of his natural environment. Anuchin
expressed outspoken views in favor of a unified
geography that favored an increased emphasis on
environmental determinism. He wrote:

The Kratkiy kurs (Short Course) is the Istorii Vsesoiuznoy Kommunisticeskoy partii (bolshevikov) Kratkiy kurs 1938 (History

of the All Union Party Bolsheviks). This massive volume, written by Stalin (who compiled it from various authors)
served as the ultimate and unalterable textbook of Marxism-Leninism-Stalinism. Both the Kratkiy kurs and Stalin

were denounced by N. S. Khrushchev at the Twentieth Party Congress on February 25, 1956. The Kratkiy kurs was

withdrawn from circulation and Pravda announced that “the cult of the individual leader” was to be replaced by
“collective leadership” of the Party (see Avrich 1960 for further details on the Short Course).
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The interaction between society and nature
always bear a clearly defined character, and
given any social structure, it will be different
in different countries and regions, since it
depends on the geographic environment,
which cannot be alike all over the surface of
our planet.

Anuchin cast down the gauntlet. His criticisms
of inadequate environmental planning and
conservation, whether the reduction of cropland
in favor of urban development, the diversion of
rivers, irrigation without soil conservation, the
construction of excessively large reservoirs, or
the felling of forests without adequate plans for
re-growth all have a modern ring. Anuchin’s
doctoral dissertation Theoretical Problems in
Geography did not obtain the necessary two-thirds
vote and was rejected by his committee. The
‘Anuchin controversy’ received some attention
in the US (Hooson 1962; Chappell 1965) and,
significantly, his doctoral thesis, with identical
title, was published in the US (Anuchin 1977)
but never saw the light of day in the USSR. He
did, however, publish parts of this dissertation in
literary journals.

In spite of Soviet opposition to environmental
determinism the issue of man-land relationship
occupied Marx in his recognition that environ-
mental challenges posed specific socio-political
economic problems. He took up the notion of
‘Oriental despotism’ in attempting to explain why
some Asian nations, embedded with totalitarian
regimes, did not experience the ‘normal tran-
sitions from slave to feudal to capitalist, and finally,
to socialist conditions. The near universal rejection
of Wittfogel’s hypothesis concerning ‘hydraulic
civilizations’ overlooks his valuable contribution
in focusing on the importance of man-land
relationships in Marxist and non-Marxist thought.
That relationship was at the very core motivating
the research of the Khorezmian Expedition
and the contributions of S. P. Tolstov and B. V.
Andrianov. In this book Andrianov, collaborating
with Tolstov, and directing the study of irrigation
for the Khorezmian Expedition is explicit as
to the determinative role of environment and

the transforming effect of irrigation on both
environment and human society.

Irrigation under Colonial Deconstruction
Lastly, we consider an antithesis, namely, rather
than states and irrigation being intertwined in
the rise of cultural complexity, we consider the
thesis that contends that state control of irrigation
is ruinous to both environment and agricultural
production. McGuire Gibson (1974:15, 31) has
this to say about British and Turkish colonialism
and rule:

By supporting and keeping one family [the

shaykh’s| in position of power, by changing a

chief [shaykh] to a landlord; by concentrating

wealth while inducing individuals to take up
small, fixed plots; by imposing yearly taxes
and encouraging rents and debts, the central
authority brought about widespread violation
of fallow. Eventually the selling out by small

holders to large landholders did not lead to a

reversal of agricultural decline because debt

ridden farmers often did not stay on the land
as sharecroppers, but became nomads or fled
to the cities.

The British administration’s construction
of dams, the centralization and extension of
canal networks, intensification of agricultural
production, and absentee landlords led to a
predictable increase in salinity and a dramatic
decrease in agricultural productivity. Gibson, again
notes (1974:15): “Directly, through engineer-
ing that promoted water-logging and salinity,
the central government acted to undermine
agricultural productivity”. The reduction of fallow
meant a reduction in pasturage and a consequent
decrease in livestock. The gradual disintegration
of the tribal system, resulting, in part, from a new
system of private land ownership, rents, taxes,
interest on loans, and a newly constituted market
economy all fostered the bankruptcy of the small
land-holder as well as labor shortages. Tribal land,
previously held communally, became private
property transforming the shaykhs into landlords
who were now concerned “increasingly in their
own family interests”.



Colonial powers transformed traditional
societies. They appointed tribal shaykhs as their
agents, empowering them as landlords, and invest-
ing in them powers which were not traditionally
theirs. Shaykhs became absentee landlords, their
tribal members tenants obligated to taxes and
debt, or sold off their lands to speculators. On
such occasions Esther Boserup (1974:12-13)
observes that:

When (large-scale irrigation) regions are left in

the uncontrolled possession of a landlord class,

which is either of foreign origin or partner in
precarious alliance with a foreign conqueror,
rural investments are in danger of being
neglected, because the landlords inevitably go
for quick profits and liquid assets. In extreme
cases, the result is starvation and depopulation.

To the above voices lamenting the destructive
policies of a state control in the management
and construction of irrigation systems we can
add that of Robert Fernea (1970:37). He studied
the traditional irrigation of both the El Shebana
tribe and that of Iraq’s central government. His
conclusion:

All evidence seems to indicate that localized
tribal organization was sufficient to sustain and
at times to extend irrigation-based cultivation in
the region over many centuries, in the absence
of sustained governmental administration
and investment. Indeed, contemporary study
suggests the extensive patterns of decentralized
irrigation agriculture as practiced by the tribes
may actually have been better suited to the
physical environment of Southern Iraq then the
more intensive patterns of land use which have
followed technological improvements in the
irrigation systems, improvements developed
by modern central government in Iraq.

In fact, the advantages of local management
over irrigation practices were well recognized
by the British colonial administrator, “I am very
strongly of the opinion that it is sounder to leave
the distribution of [water| from all except the main
canals almost entirely to the Arabs themselves....
rather than entrust it to subordinates who will
certainly involve our administration in a great
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deal of odium” (quoted in Fernea 1970:138).
Gibson (1974:7, 15) is even more strident: “In
Mesopotamia the intervention of government
has tended to weaken and ultimately destroy the
agricultural basis of the country”. The deleterious
effects of state management were recognized at
an early date. In the most extensive and well-
documented treatise on irrigation in the 19th
century we read in J. Barois’s exhaustive study,
Irrigation in Egypt (1889), of the ambivalence and
tensions that accompanied the transition from
traditional approaches to irrigation in the service
of state control.
Barois (1898:99-101) writes:
As to the distribution of the water amongst
the different branches of the canals, as well
as for the secondary canals, it is entirely in
the hands of the Government agents yet, on
the one hand, the farmer enjoys the greatest
liberty in opening the ditches or making inlets
in the banks of the canals...no [government]|
rules exist for regulating the discharge...on
the one hand the Government assumes all
authority over irrigation, and on the other
the individuals are subjected for the use of
the water to no special regulations...It is the
unity of interests which causes the necessary
measure to be taken to bring water and to
maintain the level and drain it afterwards.
Barois reviews the ancient and modern history
of irrigation in Egypt, observing that from time
immemorial the sovereign, whether pharaoh or
king, laid claim to the ownership of land while
in practice the usufruct, the territorial unit, was
one in which land was communally held. “This
system lasted, with some slight modifications, until
the beginning of this century (with the initiation
of Mehmet Ali’s (1769-1849) developmental
programs involving land reform, the construction
and control of large scale irrigation networks, the
establishment of corvée labor, the employment of
450,000 laborers for four months largely devoted
to irrigation constructi