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Down the great aqueduct, by freight of politics and gravity, |
came the excess waters
—Mark Arax, The Dreamt Land
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Preface

This project was long in gestation. The 2012 Berkeley dissertation that inspired
it was researched and written in haste during a difficult period. That it was
completed at all is owed largely to my PhD adviser and mentor Todd Hickey,
who gave me the time I needed to find both my footing and a research topic that
would take me beyond the boundaries of traditional papyrology. The topic
eventually emerged from the accidental but fortunate intersection of two unre-
lated (or so I thought) streams of research. The first was my hobbyist’s interest
in the Columbia Valley Project, the government-directed water reclamation
project that transformed my home in arid southcentral Washington State into
an agricultural and hydroelectric powerhouse. The second—Arabic and the
history of early Islamic Egypt—was sparked by Jim Keenan’s seminal work on
Abii ‘Uthman al-Nabulust’s fiscal survey of the Fayyiim. Jim was an indis-
pensable guide to this text and helped me begin to tease out further connections
between al-Nabulust’s Fayytim and the landscape more dimly revealed in the
papyri. More important still, Jim put me in touch with Yossef Rapoport and Ido
Shahar, who in 2011 graciously shared a preliminary draft of their English
translation of al-NabulusT. This greatly expedited my reading of the text and
did much to improve my then rudimentary Arabic to boot. I also received assis-
tance from Alan Mikhail, who fielded many emails about his work on irrigation
in Ottoman Egypt, and from Cornelia Rémer and Willy Clarysse, who intro-
duced me to the Fayylim’s archaeological landscape during a November 2011
visit. Back at Berkeley, the other members of my dissertation committee—
Susanna Elm, Carlos Norena, and Maria Mavroudi—offered constant advice
and encouragement. Maria’s discomfort with the overly materialist framework
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of the dissertation was also instrumental in precipitating my eventual turn
away from an obsessive and vaguely determinist emphasis on the material
agency of water, soil, and salt, and toward the more humane approach reflected
here. Finally, Ari Bryen’s kindness, generosity, and much-needed companion-
ship during these years will never be forgotten and cannot adequately be repaid.

I wrote this book entirely at Michigan, and I thank my library supervisors,
chairs of Classics, and faculty mentor—James Hilton, Bryan Skib, Ruth
Scodel, Sara Forsdyke, Artemis Leontis, Celia Schultz, and Arthur Verhoogt—
for their unstinting support. Thanks also to my students in environmental his-
tory, graduate and undergraduate alike, for many stimulating discussions.
Henry Upton provided valuable research assistance, and Eli Weaverdyck and
Julian Thibeau produced the maps and drawings. Yossef Rapoport and Ido
Shahar (again), Noha Abu Khatwa, Jessica Barnes, Aileen Das, Usama Gad,
Khadija El-Hazimy, and Ibrahim Khalaylih helped me with Arabic, and Lance
Jenott and Andreas Winkler with Egyptian. Todd Hickey and Lajos Berkes
read the entire manuscript and offered valuable feedback. So too did an “anon-
ymous” reader, whose lonely last stand against the split infinitive will long be
remembered in song. Preliminary versions of some of my arguments were pre-
sented in New Orleans, Oxford, Leuven, Edinburgh, Tokyo, and Newcastle.
My thanks to Ryan Boehm, Tyler Franconi, Sofie Waebens, Katelijn Vandorpe,
Kimberley Czajkowski, Andreas Gavrielatos, Ryosuke Takahashi, Wakako
Kumakura, Guillemette Crouzet, Jane Rowling, and Rebecca Wright for orga-
nizing these events. An earlier version of chapter 3 appeared in Japanese in the
Journal of Social Sciences and Humanities (Jinbun Gakuho) 515-19, and His-
tory and Archaeology 47, translated by Ryosuke Takahashi. An earlier version
of chapter 4 was submitted in 2017 for inclusion in a forthcoming volume of
Studia Hellenistica edited by Sofie Waebens and Katelijn Vandorpe.

Working with Ellen Bauerle at the University of Michigan Press, both on
this project and others, has been a pleasure and I thank her for her professional-
ism and her patience. The readers whose commentary she solicited also offered
many helpful critiques that substantially improved my arguments and organi-
zation. That I did not take all their advice is not a judgment on its merits but a
reflection of my own idiosyncrasies—a passion for seeking out ever more (and
ever more obscure) sources, and a preference for the journey over the destina-
tion. Whether my resulting tendency to err on the side of “more is more” is an
asset or a liability I leave to the reader to decide.
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Finally, none of this would have been possible without my wife, Amanda, and
our daughters Evelyn and Lydia, who have had to endure my too many absences
over the last few years. They are my life and my joy, and it is to them that this work,
such as it is, is dedicated. Words cannot express my love and gratitude.
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Aids for the Reader

1. Calendar

The Egyptian calendar consists of twelve months of thirty days, along with
five intercalary days (six in leap years). The calendar below lists the names of
each month (Greek, Bohairic Coptic, and al-Masa tidi’s Arabic) along with
non-leap year Julian equivalencies.

®®0 (Thoth) OwoyT (Thoout) oy (Tit) 29 Aug.—27 Sept.
Dadt (Phadphi) MMaom (Padpi) 4\, (Babah) 28 Sept.—Oct. 27
A0vp (Hathyr) Aewp (Hathor) ,5ls (Hatiir) 28 Oct.—26 Nov.
Xotax (Choiak) Xowak (Koiak) 2eS” (Kihak) 27 Nov.—26 Dec.
TOP (Tybi) Twsi (Tobi) 45b (Tiibah) 27 Dec.—25 Jan.
Meyeip (Mecheir) Mewip (Meshir) W‘ (Amshir) 26 Jan.—24 Feb.

Dapevodd (Phamendth) TMapemat (Paremhat) &lgsp (Baramhat) 25 Feb.—26 Mar.
Dappovot (Pharmouthi) (l)z\pMOYel (Pharmouthi) 34+ (Baramidah) 27 Mar.—25 Apr.

Hoydv(Pachon) [Mawonc (Pashons) & (Bashans) 26 Apr—25 May
Iadvi (Payni) Maw (Padni) 5 (Baunah) 26 May—24 Jun.
Emneip (Epeiph) €mn (Epip) u__j (Abib) 25 Jun.—24 Jul.
Megoopr| (Mesorg) Mecwpt (Mesori) < ,.«.1 (Musra) 25 Jul.-23 Aug.
Epagomenal days:

24-28 Aug.

2. Units of measurement

* aroura: basic Graeco-Roman unit of land measurement = 2,756.5 m?.
* artaba: basic Graeco-Roman unit for dry goods = 38 dry liters.
* cubit: Greek pechys (nfjyvc) = 52.5 cm; Arabic dhira“ (65.6 = (C\Ji cm.
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XX AIDS FOR THE READER

* naubion (vavpov): Egyptian measure of volume equaling 3 cubits in each
direction = 3.9 m>.

* gabda (i2$) “fist width” (ca. 10.9 cm), the unit in which al-Nabulust
reports Fayylim water rights.

3. Administrative terms

* meris (Lepic): administrative subdivision of the Graeco-Roman Fayytim, of
which there were three (Herakleid€s, Themistos, and Polemon).

* nome (vopog): administrative district in Graeco-Roman Egypt, of which
there more than forty.

* stratégos (otpatnyoc): the Graeco-Roman governor of an Egyptian nome.

4. Irrigation and agricultural terms

* ayyam al-Nil (|} (\J): lit. “the days of the Nile,” i.e., the Nile flood.

e bahr (,>): lit. sea or river, designating a large public canal, including the
Bahr Ysuf.

* choma, pl. chomata (y®po, ydpoto): earthwork embankments built along a
canal to reinforce it in advance of the flood.

» command area: the total amount of land irrigated by a canal.

* dioryx (1dpué): large public canal.

* drymos, pl. drymoi (dpvpudc, dpvpoi): marshes along the outskirts of the
ancient Fayytm, artificially irrigated for the cultivation of brushwood.

* embléma (EupInpo): transverse dike or weir that slows canal flow in order
to create a small reservoir or to divert water into adjacent land.

e faddan (»\3): Egyptian unit of land measurement = 6,368 m?.

* hydreuma (bdpevpa): well through which the water of reservoirs was
accessed.

* khalij (@lﬁ-): term for a large public canal in Abll Ishaq’s survey of the
Fayyum.

* masqa (iiwws): contemporary term for a tertiary canal shared by a small
number of irrigators.

* nasba (4..): contemporary term for a weir-cluster on a branch canal that
governs the apportionment of water to multiple smaller masqas.

* pedion (mediov): lit. “plain,” the agricultural area of a village.

* perichoma, pl. perichomata (mepiyopa, Teprydpota): square or rectangular
ring-dike surrounding a field to contain water for flood-recession irrigation.

* phrontis (ppovtic): lit. “concern,” referring to a division of a large estate in
the third century CE.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88
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* saqiya (i$L.): animal-powered waterwheel. Greek méchané (unyovn).

* sayfi (_4we): the canal-irrigated summer crop unique to the Fayyam.

* shadiif (<243L2): counterpoise lift for drawing water from a well.

* shatawt (s5=5): standard flood-irrigated winter crop in the Nile Valley,
Delta, and Fayytim.

« sluice gate: Greek thyra (00pa), Arabic bab (—\), movable gate for
modulating the flow of water through a dam or weir.
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Transliteration and Translation

Arabic is transliterated in accordance with standards of the International Jour-
nal of Middle East Studies. For Greek, long vowels éta () and omega (o) are
indicated by a macron except in proper names. All translations are the author’s
own except where indicated.
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Map 1. Egypt and the Fayyiim (Cartographer: Julian Thibeau).
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Key to Map 2

Ancient Marginal Sites

A. Bakchias (Umm al-Athl)

B. Dionysias (Qasr Qartin)

C. Euhemeria (Qasr al-Banat)

D. Karanis (Kaum Aushim)

E. Kerkesoucha Orous (Buljustiq)

F. Narmouthis (Narmtida/Madinat Madr)
G. Perkethaut/Philagris (Haml)

H. Philadelphia (Al-Kharaba al-Kabir)
I. Philoteris (Watfa)

J. Soknopaiou Nesos (Dima al-Siba ")
K. Talithis/Talei (Talit)

L. Tebtynis (Umm al-Burayjat)

M. Theadelphia (Batn Ihrit)

Central Sites

Abi Ksa

Akhsas Abt ‘Usayya (Harfush)
Al-Rawda

Al-Rubiyyat

Andrianton Komé/Piamouei (Biyahmi)
Arsinoiton Polis (Al-Fayyiim)
‘Izbat Abu al-Nir (Arsinoe on the Lock?)
Banii Majniin

Haueéris (Hawwara)

10.  Thrit

11. Itsa

12. Mouchis (Dumtishiyya)

13. Nagqalifa

14. Phentemin (Fidimin)

15. Pisais (Ibshayat al-Rumman)
16. Psenaryo (Sinar)

17.  Psenhyris (Sanhir)

18. Pseonnophris (Suntifar)

19. Psineuris (Sinniris)

20. Ptolemais Hormou (al-Lahiin)
21. Qalamshah

WAL=

22. Qushish
23.  Selg (Sila)
24. Shidmu

25. Tamauis (Tamiyya)
26. Tebetny (Difidni)

27. Tirsa
28. Tubhar
29. Tutiin

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



'soLIeIqI] plojuelS ‘10jud)) depy Aoswny praeQ ‘uonoaqjo)) dey Aoswny praeq Jo £s03anoo
oZeW] *(978]) WO 61 21400 ‘anbrydp.i50doy 21407 “UNOJE[ SLILIJ 90O "21dAT7, | ap uondidsar Ay ul winkke ‘¢ dey

3

i

B

S e : > .. - F
(. CWOoTVE )

E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
Downloaded on behalf of 18.222.163.88



Q
o
Q
—_
<
=
o
=
<
=
E
o
Q
k=)
=]
=
QO
—
m
~
fi=]
[
=)
<
<
Q
=
<
on
(A
@]
>
|2
Q
k=
=
o
Q
&
<
=
—
e
~
N
=
Q
=
2
N
S
©“y
2
S
g
=
%
=)
=
=
Q
=
Q
/M
Q
=)
=
<
g
—
v
2
=
]
n
)
<
0
—
R=
=
5
<
=5
Q
=
=
*
§

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88




"00URL{ Op d[euoneu onbpor[qry / 1 Juq edl[[es Jo Ase1mod agew ‘23dASy
auuadlows v} ap anbrydp.1304pAy 21.4p7) ‘SPUOII[[OF OP JUBUIT WOLJ [IBJ9(] :90IN0S HG][ Ul wnkke oy ‘¢ depy

E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
Downloaded on behalf of 18.222.163.88



Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10. 3998/mpub 11736090.
Downloaded on behalf of 18.222.163.88



Introduction
From Water, Everything'

This low-lying place has come to resemble the heavenly realm
—Al-Nabulusi, Villages of the Fayyiim (1244 CE)

an emerald isle of verdure in the all-surrounding wastes
—John Ward, “The Oasis of Roses” (1902 CE)

A Strange and Unexpected Beauty

Egypt was not always so green. Before modern irrigation infrastructure began
to impound the Nile’s annual flood, thereby enabling irrigation and cultivation
year-round, the river’s annual rise and fall progressively altered the color of the
countryside. Drawing on a tradition ascribed to Egypt’s Arab conqueror ‘Amr
ibn al-‘As, the tenth-century historian and geographer al-Mas‘@idi evocatively
described this cycle in his Murij al-dhahab wa-ma ‘adin al-jawhar (“Meadows
of Gold and Mines of Gems”).? During the Egyptian months of Abib, Musra,
and Tut when the floodplain was submerged beneath the Nile’s inundation, the
surface of the waters glistened like a white pearl (/u lu’a bayda’) and the vil-
lages atop their hillocks and tells, inaccessible save by boat, stood out like the
stars in the sky. In Babah, Hatiir, and Kihak, the season of black musk (miska

1. Qur an (hereafter 0.),21:30: ;LJ\ ) Llp—; Lalis Lm) B u"Jy‘J WAl J )y J,.U! e (..SJV
d}-‘-‘_}’ Sl i~ sl Jf (“Have those who disbelieved not considered that the heavens and the earth
were a joined entity, and We separated them and made from water every living thing? Then will they
not believe?”).

2. Al-Mas‘udi, Murij, 2:356-58; Butler, The Arab Conquest, 433-34.
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2 GARDEN OF EGYPT

sauda’), the waters retreated, leaving the dark and silty earth, moist and exhal-
ing a musk-like fragrance, ready to receive seed. Throughout the following
months of growth, Tibah, Amshir, and Baramhat, the country’s flourishing
pastures and vegetation shone green like an emerald (khadra’ k-al-zumurrada).
Finally, at the approach of the harvest in Baramiidah, Bashans, and Baunah
these green fields first blanched (yabyad) and then reddened (yatawarrad), at
which point the landscape took on both the appearance and the value of an
ingot of gold (sabikat al-dhahab).?

But even after the harvest when Egypt’s fields were dry and bare, and the
Nile had shrunk to an unpalatable trickle—"heated in its bed, becoming green-
ish, fetid, and filled with worms” in one French orientalist’s acerbic account*—
premodern observers consistently remarked that the Fayylim, an oasis-like
depression west of the Nile Valley in Middle Egypt, remained verdant, its
canals full and flowing. Marveling at its uniqueness, the first-century BCE
Greek geographer Strabo wrote that “this nome is the most remarkable of all in
its appearance, prosperity, and design; it is the only one planted with large and
full-grown olive trees, which produce a fine crop.” Centuries later, Arab writ-
ers would offer still more fulsome appreciations. In his history the Futith Misr
(“The Conquest of Egypt”), the ninth-century Egyptian author Ibn ‘Abd al-
Hakam credited the Hebrew patriarch Joseph (Yiisuf), pharaoh’s vizier, with
the Fayyiim’s design and construction. At pharaoh’s command the divinely
guided prophet (nabi) drained the marsh from this wasteland pit (jawba) and
excavated its unique canal system, thereby transforming the Fayytim into a
garden whose canals always delivered the right amount of water at the right
time. “Those who look upon what Joseph brought to life from the Fayytm,”
Ibn ‘Abd al-Hakam averred, “know nothing like it in all of Egypt.”® In the fol-
lowing century al-Mas‘0d1 likewise extolled the virtues of Fayyiim irrigation,
particularly the dam near the village of al-Lahiin that regulated the head of its
canal system, which he loftily described as “among the most wondrous objects

3. Cf. Volney’s description of the floodplain Voyage, 1:234: inondé pendant trois mois, fangeux et
verdoyant pendant trois autres, poudreux et gercé le reste de |’année (“inundated for three months,
muddy and green for three others, dusty and cracked the rest of the year”).

4. Volney, Voyage, 1:18: elle s échauffe dans son lit, devient verddtre, fétide, et remplie de vers. Green
vegetal matter washed down from Sudan in this late season presaged the coming of the flood. Derr,
The Lived Nile, 28-29 with refs.

5. Strabo, Geog. 17.1.35: #5118’ 6 vopog 00t0g 6E10L0YDOTATOG TAV GIAVI®V KT TE THY SWIV Kod THY
ApeTNV Kol TNV KATOoKELNV: EAAOPLTOS T Yap HOVOS €0Ti Heydlolg kol Tedeiolg dévopeot Kol
KOAMKGPTOLG. X

6. Ibn ‘Abd al-Hakam, Futith Misr, 15-16: M LlS™ aay 4 gselay ¥ ('}'-“i'“ o gy ol) (N 130 1 Lo
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INTRODUCTION 3

and most ingenious structures, an edifice that has long endured upon the face
of the earth.” The dam, he claimed, was designed to admit only such water as
the Fayylim needed and no more. Moreover, every ruler who had ever con-
quered Egypt traveled to admire it, drawn by the renown of its construction and
workmanship.” Yet even this breathless hyperbole was surpassed by the late-
Ayyiibid functionary Abt ‘Uthman al-NabulusT, author of a detailed fiscal sur-
vey of the Fayytm entitled Bilad al-Fayyiam (“Villages of the Fayytm,” 1244
CE). In al-Nabulusi’s account, the Fayyiim’s ceaselessly flowing waters and
perennial bloom were nothing less than an earthly reflection of the Qur’anic
Garden of Paradise (Janna) with its “orchards and trees and ‘gardens beneath
which rivers flow.””® A local Fayyimi couplet that al-NabulusT transcribed put
it similarly: “How wonderful is the land of the Fayylim among countries / like
the Garden of Eternity (Jannat al-khuld) in its rivers and trees.”

Nor has this unusual landscape, the so-called “Garden of Egypt,” lacked
for modern admirers.'® The German theologian, traveler, and manuscript col-
lector Johann Michel Wansleben, the first modern European to record an exten-
sive tour of the province (1672-73), exclaimed that its central canal was

I irrigating a flourishing

“remarkable, because it keeps fresh water all the year,
landscape of crops unseen elsewhere in Egypt, including vineyards, orchards
of diverse fruit-bearing trees, and roses. “All that grows here,” he asserted, “is
of a better taste than in the other provinces.”? Although the Ottoman Turkish
traveler Evliya Celebi (1685) was annoyed by the ceaseless twittering of birds
in the Fayylim’s orchards, the “mournful creak of thousands of waterwheels
and the frightful gurgle of myriads of gushing fountains,” he still celebrated the
many parks and rose gardens that carpeted the environs of its capital in flow-
ers: “at dawn,” he claimed, “one can even smell the roses in Tamiya, a town
two hours away from Faiyum [City].” The produce of the Fayyim’s many
orchards—grapes, apples, pears, peaches, plums, pomegranates, dates, and
quinces—also filled the markets of Cairo for a full five months out of the year,
he claimed, complemented by other characteristically Fayytm produce like

7. AlMas‘0di, Muriy al-dhahab, 2:386: . iz si0)sled) ooy <0lid) oSt pns ¢ 50V s n 58l 2o
U’JY\ ) ASLQ s s i L,

8. Al-}\!ﬁbulusi, Villages of the Fayyim (hereafter VF), 31, quoting Q. 3:15: .Jue 13451 Cpl [._ib o
MGV s e 55 Zis ,-€§) (“For those who fear God there are, with their Lord, gardens beneath
which rivers flow”). .

9. Al-Nabulust, VF, 36: .1 la-ls | L) alsd) LS\ s o 2l s i L

10. So dubbed by Karl Lepsius, Discoveries in Egypt (London: Richard Bentley, 1852), 85.

11. So also Lucas, Voyage, 2:46; and Lane, Description of Egypt, 231 and 236.

12. Wansleben (Vansleb), The Present State of Egypt, 153-54.
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4 GARDEN OF EGYPT

white bread, rose water, and linen.” Celebi’s account is echoed by that of the
French traveler and antiquities collector Paul Lucas, who visited Fayyiim in
September 1707: “one encounters entire fields filled with roses, small woods
composed of fig trees, and gardens everywhere planted with the most beautiful
fruit trees, such as apples, oranges, lemons, peaches, prunes, apricots, palms,
and others, whose fruits the Phioumites travel or send to Cairo to sell, the dates
above all, of which there is always a very great quantity.”'* Entranced by roses,
the eighteenth-century French orientalist Claude Etienne Savary lapsed into
heady romance in his Lettres sur I'Egypte (1786), writing that “the surrounding
air is perfumed and when the weather is warm under a clear sky one feels still
more intensely the pleasure of breathing in the fragrance of the rose mingled
with the sweet scent of orange blossom.”" This floral landscape, Egypt’s prin-
cipal source of attar of roses in the early modern period, was still visible at the
beginning of the twentieth century. Indeed, in addition to dubbing it an “emer-
ald isle of verdure,” the Irish artist and popular author John Ward christened
the Fayylim an “oasis of roses.” After his trip across the barren desert the weary
traveler found a welcome respite in this “land of running waters, amid the
noise of streams, the plash of rapid brooks of clear crystal, and the music of
countless water-wheels.™'®

Yet of all of these admirers it is perhaps the Irish classicist and historian
John Pentland Mahaffy whose gaze best encompasses the peculiar otherness of
the Fayylim—an oasis of cultivation bounded by desert, at once intimately
linked to yet somehow distinct from the Nile Valley:

When the train leaving Wasta on the Nile has passed a long cutting in the des-
ert, through the saddle of high ground separating the oasis of Arsinoe from the
Nile valley, the traveler suddenly looks down upon a band of the richest
green—orchards, gardens, farms—which extends north and south as far as the
eye can reach; from its east border he looks downward about five or six miles,
till the gradual slope reaches a long very blue lake, stretched out as the western
boundary of the oasis, and beyond it the amber mountains of the Libyan desert,
rising abruptly from its shores. The scene is one of strange and unexpected
beauty, and probably the most fascinating in all of Egypt.!”

13. Dankoff, Tezcan, and Sheridan, Ottoman Explorations, 358.

14. Lucas, Voyage, 2:47-48.

15. Savary, Lettres sur ['Egypte, 2:44.

16. Ward, Pyramids and Progress, 64; cf. Ward, “The Oasis of Roses.”
17. Mahaffy, Empire of the Ptolemies, 173.
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INTRODUCTION 5

Figure 1. View of the Fayyiim from Kaum Aushim (Karanis). Photo by author,
November 2011.

Today Mahaffey’s strange and unexpected beauty is readily accessible
from Cairo via a desert road that runs southwest from the capital for some 60
km, eventually passing by the Graeco-Roman archaeological site of Kaum
Aushim (ancient Karanis) on the Fayy@im’s northeastern outskirts. Yet thanks
to modern perennial irrigation, much of rural Egypt is now blanketed in green
for the majority of the year, thereby diminishing the Fayyiim’s immediate
visual distinctiveness and making it difficult to recapture the emotional and
psychological impact of these historical encounters. But even if the Fayytim’s
perennial green now blends seamlessly into that of the Nile Valley, a glance to
the south from the desertified mound of Karanis still presents the striking vista
of a vast garden ringed by desert. After crossing the Bahr ‘Abdallah Wahbi, a
large irrigation canal that runs past Kaum Aushim and marks the northern bor-
der of the Fayytim’s agricultural area, the descent into the cultivated portions
of the depression is rapid and the greens quickly grow darker and denser as the
field crops and scattered palms of the margins give way to orchards irrigated
by a complex network of gravity-driven canals. Fed by the water of the Bahr
Yisuf, a side channel of the Nile that enters the depression in its southeast, the
gravity-driven canals flow swiftly along the steep slopes of the central plain,
powering the undershot waterwheels that are so unique to the Fayyim that they
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6 GARDEN OF EGYPT

emblazon its provincial crest.!® This easily watered and verdant plain—the
“green belt” of orchards, vineyards, and field crops so admired by travelers
over the centuries—continues its sharp decline toward the north until it
reaches some forty-five meters below sea level (mbsl) along the shores of the
Birkat Qariin, a shallow, brackish lake that occupies the deepest northern por-
tions of the depression and that receives much of the region’s agricultural run-
off. As one climbs up and away from the lake toward either the western or
southern margins of the depression, the fields begin to thin once again as water,
so plentiful in the center near the head of the canal system, grows scarcer. And
as in the north, the landscape suddenly reverts to desert beyond the border
canals that flow along the depression’s western and southern rims. Here the
desert hills that enclose the Fayyim—Mahaffey’s amber mountains—begin to
rise abruptly just beyond the cultivated area, sometimes only meters from the
edge of the last field, prohibiting any major extensions of the gravity-canal
network.

Despite these topographical obstacles, farmers on the margins continue to
capture water and bring new land under cultivation. Wherever the local terrain
allows, long narrow fields reach out into the higher desert ground beyond the
border canals, irrigated by reused drainage or water mechanically pumped, at
times illegally, from farther up the canal system. In some places long slender
mounds of earth are simply heaped directly atop the sand and fitted with drip-
irrigation tubing that carries a steady trickle to struggling tomato plantings,
their bases encrusted with the salt and minerals left behind by the rapid evapo-
ration of reused and heavily polluted drainage water. If this precarious water
supply gives out, farmers will either attempt to restore it or find another source.
Failing that, they may abandon their marginal plantings altogether and move
inward in search of lands higher up the canals where water is more abundant.
But if they are later able to restore their water supply, they will return to the
margins, their fields stretching out as far as the water can be made to flow.?°

18. On the ubiquity of waterwheels see already Shafei, “Fayoum Irrigation,” 290: “The drone of their
oilless shaft bearings is a peculiarity of the Fayoum.”

19. So characterized in Price, “The Evolution of Irrigation,” 299; cf. the remarks in Girard, “Mémoire
sur les irrigations,” 3:334, on the ease of gravity-powered water distribution in the immediate envi-
rons of the capital city: “comme ils sont dominés par les canaux qui viennent de Médine, il est aise
d’y faire descendre les eaux et de les diriger a volonté.”

20. For agricultural life and mobility at the tail end of the canal system, see Barnes, Cultivating the Nile,
esp. 69-70, 121-22, 163-64, and 176-77.
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INTRODUCTION 7

This picture of a perpetually fluid and flourishing landscape is a recent intro-
duction to the scholarship on the premodern Fayyiim, a region often thought to
have suffered a sudden collapse in late antiquity, heralding centuries of stagna-
tion and obscurity to come. The common narrative holds that the Fayytm pros-
pered from the Ptolemaic period until the later Roman era, becoming on one
reading the most fertile and productive landscape in Rome’s Mediterranean
empire.”’ Sometime in the 300s CE, however, a sudden “hydraulic and/or
administrative crisis”?
doned. The phenomenon has commonly been attributed to the later Roman
state’s failure to maintain the canal system—a portrait in miniature, some have

struck and many villages were subsequently aban-

claimed, of broader Roman decline at the end of antiquity.>* With the retreat of
the state, water ceased to flow and many formerly vibrant villages were
returned to the desert, there to await the revival of the irrigation system under
British colonial rule.?* Yet even though this spate of village abandonments is
an incontrovertible historical fact (though as we will see, some apparent aban-
donments were only shifts), it is increasingly recognized that the perceived
rupture between antiquity and the early Islamic period is more apparent than
real, largely the product of longstanding disciplinary divides between scholars
of Graeco-Roman Egypt and Arabists.”> This book thus represents the first
study of the premodern Fayytim to both collate and systematically exploit an
evidentiary corpus composed of ancient papyri, medieval Arabic historical,
geographical, and administrative texts, as well as modern comparative evi-
dence. It simultaneously brings the tools of environmental history to bear on
the Fayylim’s unique canal irrigation system in order to elucidate the human
relationships with water that have sustained the region since antiquity. Indeed,
as an object of study water encourages such diachronism. Existing both inside
and outside of historical time, it transcends the various temporal, linguistic,
cultural, and material categories by which scholars periodize Egypt’s past and

21. Bagnall, “Agricultural Productivity and Taxation,” 297.

22. Davoli, “The Archaeology of the Fayum,” 155.

23. Bowman, “Egypt,” 324. Classic accounts in Boak, “Irrigation and Population”; and Westermann,
“The Development of the Irrigation System.” Recent restatements include Alston, “Urban Popula-
tion in Late Roman Egypt”; Kelly, Petitions, Litigation, and Social Control, 23; Rathbone, “Surface
Survey,” 18. On Theadelphia as an example of wider Roman decline see Bell, “The Byzantine Ser-
vile State” 96; and Ermatiger, “The Economic Death of Theadelphia.”

24. So Boak, “Irrigation and Population,” 364. Cf. Scott-Moncrieff, prefatory note to The Fayiim and
Lake Moeris, by Brown, v.

25. The seminal statement is Keenan, “Deserted Villages.”
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8 GARDEN OF EGYPT

apportion its study among various heavily siloed disciplines.?® Eschewing such
disciplinary particularism, this study draws on archaeologist Matthew Edge-
worth’s characterization of rivers as “entanglements of nature and culture” to
argue that the Fayytm’s irrigated landscape should be regarded in all periods,
past and present alike, as an unstable and dynamic entanglement between flow-
ing water and its human dependents.?” Within this dense network of shared
canals, every reorientation of prevailing water flows, whether purposeful or
not, compels downstream irrigators to adapt their cultivation habits and, at
extremes, even their settlement patterns to the new water regime. Yet such
adaptations necessarily alter canal flows once again, in turn stimulating still
further human adjustments to the surrounding land- and waterscapes, a per-
petual dialectic between flowing water, canals, and the rural communities they
bind and sustain. Productive and disruptive in equal measure, I argue that this
liquid mutability is the defining feature of the Fayylim’s landscape, a place
where water, space, and society are deeply entangled, mutually constitutive,
and in constant flux.

From Reclamation to Retrenchment: Historical Overview

The Fayyim occupies the deepest portions of a homonymous geological
depression in Egypt’s Western (Libyan) Desert. The origins of the depression
are uncertain but it was likely formed over millions of years either (or both) by
the erosive action of wind (aeolian deflation) or the dissolving of underground
channels and caverns by rainwaters acidified by their passage through the
upper limestone strata (solution weathering), a process that gradually caused
the earth to subside.?® Although often referred to as an oasis, unlike true oases
the depression does not overlie groundwater sufficient to support agriculture
on a wide scale. It instead receives its water via the Nile’s largest distributary,
the Bahr Yusuf (“Joseph’s River”), so named for its creator in Islamic myth.?
After branching from the Nile near the southern city of Dayriit, the Bahr Yasuf
follows a sinuous course northward for some 190 km before bending sharply to
the west and debouching into the Fayylim depression through a small inlet

26. Cf. Terje Oestigaard, Water, Christianity and the Rise of Capitalism (London: 1.B. Tauris, 2013), 1.
27. Edgeworth, Fluid Pasts.

28. Sampsell, The Geology of Egypt, 90.

29. Whitehouse, “Le Bahr Youssouf.”

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



INTRODUCTION 9

straddled by the villages of Hawwarat ‘Adlan and al-Lahiin. This connection to
the Nile was intermittent throughout much of prehistory, becoming consistent
only during the early Holocene some ten thousand years before present. There-
after, the Bahr Yasuf carried a portion of the Nile’s annual flood into the
Fayyiim each year.*® Yet apart from this single inlet, the Fayylim is an enclosed
(endorheic) basin from which water can escape only through evaporation. As a
result, the annual influx of floodwater created and sustained a large lake that
once filled most of the depression.

The Birkat Qartin in the northwest of the Fayyiim is all that remains of this
ancient lake, which was reduced during two phases of land reclamation
between the pharaonic and Hellenistic periods.?! The first reclamation is not
well understood due to a lack of hard evidence and may be more legend than
fact.3? It is nonetheless often repeated in scholarly literature that during the
Middle Kingdom the pharaohs Sesostris II (ca. 1842-1837 BCE) and Amenem-
hat III (ca. 18181770 BCE) successfully reclaimed from the ancient lake
roughly 450 km? of land on the Fayylim’s central plateau, an area ca. 23-27
meters above sea level (masl).?® That the Fayylim was important to pharaohs of
this period is undeniable as the presence of their pyramids and other monu-
ments amply attests. Yet it remains impossible at present to determine the
extent of Middle Kingdom hydraulic works in the region.* Regardless, the
shallow, marshy lake that continued to occupy the depression—dubbed Sy
(“Lake”) or Sy-wr (“Great Lake”) during the Middle Kingdom—continued to
be a fishing and fowling destination throughout the New Kingdom (ca. 1550—
1077 BCE), a “water-meadow” frequented by those keen “to snare birds and
catch many fish.”** It was during this latter period that the lake began to be
called pa-yom (“The Lake”) by Egyptians. The toponym survived for centuries
and was variously pronounced Piam, Peiom, and Phiom in later Coptic Egyp-
tian dialects. Arabized as al-Fayyim after the Islamic conquest, it remains in
use to this day:.

30. Marks et al., “Holocene Lake Sediments.”

31. Drawing on language in Thonemann, The Maeander Valley, 18. For a pictorial overview of the
landscape history of the depression see now the series of maps by Matthias Rebentisch entitled
“Fayyum Blue Moeris”; and Rebentisch, “Notes on the Maps ‘Fayyum Blue Moeris,”” both in
Romer, News from Texts and Archaeology, 187-93.

32. Malleson, The Fayum Landscape, 49.

33. Manning, Land and Power, 99—-102.

34. Malleson, The Fayum Landscape, 56.

35. So characterized in a New Kingdom poem entitled “The Account of the Pleasure of Fishing and
Fowling.” Cited from Blouin, Triangular Landscapes, 220.
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10 GARDEN OF EGYPT

A massive reclamation of this lake—known to Greeks since the fifth cen-
tury BCE as the limné Moirios (“Lake of Moeris”)*—was undertaken by
Egypt’s first two Hellenistic kings Ptolemy I (323-283 BCE) and his son Ptol-
emy II Philadelphos (283-246 BCE). Although no written record of their
method(s) survives,” it appears that much of the Bahr Yusuf’s annual influx
was diverted from the al-Lahiin inlet, which deprived the lake of annual
recharge and allowed the high rate of evaporation—ca. 2 m per year for stand-
ing water—to reduce its surface area.’® After the lake had retreated, Ptolemaic
engineers excavated a radial canal system to distribute the waters of the Bahr
Yisuf throughout the newly reclaimed land. By exploiting the natural slope of
the depression’s terrain, these canals could deliver water by gravity, a method
of irrigation largely absent from the Nile Valley where the level terrain and the
dramatic fall of the river’s water level after the flood rendered radial canaliza-
tion all but impossible. The head of this innovative system at the al-Lahiin inlet
was regulated by a dam that was opened to admit the waters of the flood and
later closed again when the inundation began to ebb. Once within the depres-
sion, these floodwaters were then distributed by the radial canal network.
Along the eastern, western, and southern rims of the depression, three large,
long border canals irrigated settlements located along the depression’s near-
desert margins, while the interior was watered by a dense network of smaller
canals that filled the Fayytim’s central alluvial plain. A system of drains subse-
quently channeled wastewater into two massive natural ravines—known today
as the Masraf al-Bats and the Masraf al-Wadi—that discharged into the much-
reduced lake in the north, now repurposed as the Fayytim’s primary drainage
sump.* This virgin terrain was then dotted with dozens of new villages and
settled by Graeco-Macedonian klerouchs (klérouchoi), military reservists
given plots of land (k/éroi) on long-term loan in return for their service to the
crown. Voluntary Egyptian immigration along with the influx of native agricul-
tural laborers soon contributed to the cultural makeup of the new region, its
emerging Graeco-Egyptian village toponymy indicating the arrival of settlers

36. So Herodotus, Hist. 2.149-50.

37. Papyrological evidence of the original reclamation is limited to a single text describing works in a
late phase of the project, SB 20.14624 (258-256 BCE). It preserves a proposal for work on 70,000
arourai to be undertaken by fully 15,000 laborers. See also Van Beek, The Archive of the Architek-
tones, 14-15.

38. See most recently Romer, “The Nile in the Fayum”; and Willems et al. “The Analysis of Historical
Maps,” 302—4. Evaporation rate: Wolters et al., “Managing the Water Balance,” 106.

39. Brief overview of the new canal system in Morini, “La nuova gestione indrica”; Thompson, “Fayum
Irrigation in the Third Century BC”; and Thompson, “Irrigation and Drainage.”

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



INTRODUCTION 11

from various parts of the Delta and Middle Egypt.*° In 257 BCE the burgeon-
ing nome at last received an official designation. Hitherto referred to by Greeks
as simply “the lake” (he limne), the Fayylim was rechristened the Arsinoite
Nome (Arsinoités Nomos) in honor of Ptolemy Philadelphos’ deceased sister-
wife Arsinoe II (d. ca. 270).# By century’s end its population had swelled dra-
matically, reaching upwards of 85,000 or 95,000 persons.*?

Absent contemporary documentation, the speed and scale of the Ptolemaic
reclamation remain unknown and scholars vary in their estimates of the amount
of cultivable land it produced. The standard estimate of between 1200 and 1600
km? is perhaps too high, however, since it is now known that the lake was not
immediately reduced to its present size and level (43 mbsl) during the reigns of
Ptolemy I and I1.** The clustering of some of the earliest Ptolemaic village
foundations at several meters above or below sea level likely indicates the
approximate extent of the lake at the time of their founding in the mid- to late-
third century BCE.** A lake at roughly sea-level will therefore still have occu-
pied some 960 km?, leaving just under 900 km? available for settlement and
cultivation.®> The lake nonetheless continued to retract during antiquity. By the
first centuries CE it reached some 20 mbsl, exposing ca. 1350 km? of cultivable
terrain.*® Newly discovered Roman-era village sites to the north of the lake
also prove that it dropped as low as 40 mbsl at certain points during Roman
rule, potentially opening up as much as 1700 km? in some periods.*’ Yet due to
regular variations in the size of the Nile’s annual flood, the volume of water
that entered the Fayyiim fluctuated from year to year. Inhabitation and cultiva-
tion along the lake’s shifting shoreline were consequently sporadic and unpre-
dictable throughout Graeco-Roman antiquity.*® Notwithstanding this relative
instability, the reclamation of the Fayytim was the single greatest expansion of

40. Clarysse and Thompson, Counting the People, 90-92.Clarysse, “Toponymy of Fayyum Villages”;
and Clarysse, “Graeco-Roman Oxyrhyncha.” Egyptian labor, see e.g., PLond. 7.1954 and 1955
(257 BCE).

41. Tt is still so called in the Ptolemaic Revenue Laws of 259/8 BCE (P.Rev.) and other near-
contemporaneous documents, e.g., P.Zen.Pestm. 29 (257 BCE).

42. Clarysse and Thompson, Counting the People, 101.

43. 1200-1600 km? is the standard range. See Manning, Land and Power, 107049 for references.

44. Cf. Romer, “The Nile in the Fayum,” 180.

45. Lake size in Shafei, “Fayoum Irrigation.” My figure assumes the contemporary agricultural area of
1,850 km? as the maximum extent of the irrigable space.

46. On historical lake levels see Hassan and Tassie, “Modelling Environmental and Settlement Change”;
Marks et al., “Holocene Lake Sediments.”

47. Cappers et al., “The Fayyim Desert.”

48. Hobson, “Agricultural Land and Economic Life.”
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12 GARDEN OF EGYPT

Egypt’s agricultural area during premodernity. Hovering around 1500 km? or
more by the early Roman period and boasting ca. 170,000-200,000 inhabit-
ants, it represented some 7.5 percent of Egypt’s agricultural area and roughly 3
percent of the country’s population.*’ Rigorous, state-coordinated maintenance
of the canal system simultaneously ensured that water flowed smoothly
throughout the region, irrigating fields that supplied the Roman state with plen-
tiful grain taxes in kind.

Troubles are generally thought to have begun in the latter half of the second
century CE in the form of a population shock following a disease event that
afflicted the Roman Empire between 165 and 180 CE—traditionally called the
Antonine Plague.’® As we will later see, the effects of this disease event remain
highly debated. But whatever its long-term effects, if any, on Egyptian demo-
graphics, the Fayyiim’s agricultural landscape was radically changed by the
third century CE due to the emergence of large private estates in various parts
of the nome, which enclosed both former smallholdings as well as public lands
that had once been worked by lessees.’' By the middle of this century the set-
tled area also began to contract, in some cases precipitously. The Egyptian
temple-town of Soknopaiou N&sos (Arabic Dimah al-Siba‘) is commonly
regarded as the first ancient village site to be abandoned since the last secure
reference to the site dates to the year CE 239.%? Sacred to the Fayyiim’s tutelary
crocodile god Sobek (Greek Souchos) and located atop a low mound in the
desert north of the lake, the village lacked both a fresh water source and reli-
able access to an agricultural territory of its own, making it unusually precari-
ous.> But by the early fourth century even some formerly prosperous Ptole-
maic foundations in the northwestern Fayytim were teetering on the edge of
abandonment.>* The village of Dionysias (Qasr Qariin), the farthest-flung agri-
cultural settlement in the western reaches of the nome, clung to a half-life as a

49. Assuming a maximum cultivable area during the Roman period of ca. 20,000 km?. For the latter
figure see Scheidel, Death on the Nile, 220-23; and Haug, “Agriculture in Roman Egypt,” 524-25.
Population estimates in Monson, From the Ptolemies to the Romans, 40. Percentages assume a
population of six to seven million persons, for which see Haug, “Agriculture in Roman Egypt.”

50. Bruun, “The Antonine Plague.” See also Andorlini, “Considerazioni sulla ‘peste antonina’ in
Egitto”; Elliott, “The Antonine Plague”; and Harris, “The Great Pestilence.” Environmental-
historical perspective in Blouin, Triangular Landscapes, 243-97.

51. Rathbone, Economic Rationalism; and Schubert, Philadelphie are the principal studies of the
phenomenon.

52. SB14.11907 (239 CE). The two possible later references in Trismegistos are, as noted there, dubious
at best: SB 26.16540 (250-325 CE), P.Oslo. 3.162 (ca. 360 CE).

53. Davoli, “Archaeological Research” 54; Hobson, “Agricultural Land and Economic Life.”

54. For a recent reassessment see Romer, “Why Did the Villages in the Themistou Meris Die?”
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INTRODUCTION 13

Roman military encampment into the second half of the fourth century and
may even have endured into the sixth although the evidence for this is a single
attestation of the toponym in a late papyrus.*® Neighboring Euhemeria (Qasr
al-Banat) 13 km to the east is last mentioned in 347 CE.> The fate of Theadel-
phia (Batn Ihrit), 2 km east of Euhemeria, is better known thanks to the sur-
vival of the papyrus archive of Aurelius Sakaon, one of early fourth-century
Theadelphia’s leading residents. As described in his papers, the village suf-
fered from a minuscule population, persistent water shortages, and an unsus-
tainable tax burden in the first decades of the 300s CE. Its problems proved
irresoluble and the last few residents were probably gone by the middle of the
century.’” Similar waves of abandonment affected the east and northeast of the
Fayyiim in the following centuries. Here, the long-established Ptolemaic vil-
lages of Philadelphia (Kaum al-Kharaba al-Kabir), Bakchias (Umm al-Athl)
and Karanis appear to have been in decline by the 400s or 500s CE although
there is no evidence for systemic conflicts over their water supply as in The-
adelphia.®® Archaeology nonetheless suggests that Karanis held on well into
the sixth century CE, far beyond the latest securely dated papyri from the site.>
It may even have persisted into the seventh century but, like Dionysias, the
evidence amounts to a single papyrological attestation of the toponym.®°
Although the Fayylim’s southern margins were likewise eventually aban-
doned, settlements here endured for centuries longer. The southwestern village
of Narmouthis (Madinat Madi), another old Egyptian temple-town, even
remained in use as an administrative center well in the eighth century CE. Ara-
bized as Narmiuida during this latter period, it served as the base of the Muslim
Arab administrator in charge of the south/southwest portion of Fayytim prov-
ince.®! Along the Fayylim’s southern border canal, several settlements also
remained active on their original sites into the eleventh century CE: Tebtynis,
Talithis, and Kerkesoucha Orous, known in this period by Arabized versions of

55. PLaur. 3.93 (sixth century CE) seems to refer to the elders (meizones) of Dionysias but provides no
additional evidence.

56. SB22.15728.

57. Bagnall, “The Population of Theadelphia.”

58. Pace Van Minnen, “Deserted Villages,” 50-51.

59. Pollard, “The Chronology and Economic Condition.”

60. SPP 10.291 (seventh century CE) at 1. 19: [8(1¢r) T]wévvov Kapaveitov.

61. Sijpesteijn, Shaping a Muslim State. Cf. briefly Berkes and Haug, “Villages, Requisitions, and Tax
Districts.” The village is attested in Greek in the eighth century: Keenan, “Fayyum Villages in SPP
XX 229,” 489.
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14 GARDEN OF EGYPT

their native Egyptian toponyms as Tutiin, Talit, and Buljustq.®* By the thir-
teenth century, however, only Tebtynis/Tutiin still survived, having abandoned
its ancient site (Umm al-Burayjat) and migrated north toward the Fayyim’s
interior. Now Tatiin, the village is still extant some 4.5 km north of its original
location.®

This much of the Fayylim’s history is known in part through archaeology
but primarily through everyday handwritten texts on papyri, ostraka (pot-
sherds), and other media preserved in the dry sands that covered the region’s
marginal villages following their abandonments. Of these, documents in Greek
overwhelmingly predominate, amounting to more than 16,400 texts published
to date, though smaller corpora of documents composed in various forms of
the Egyptian language, Latin, and Arabic survive as well. All told, the papyri
provide historians with minute insights into the administration and agricultural
society of the Fayylim’s margins between the early Ptolemaic period and the
initial centuries of Muslim Arab rule. By contrast, the Fayytim’s wet and con-
tinuously inhabited interior has preserved vanishingly few ancient documents
from country villages, ensuring that this portion of the depression’s landscape
remains largely obscured throughout the Graeco-Roman millennium. The inte-
rior first appears, albeit dimly, in the early Arab period thanks to a cache of
administrative documentation recovered in 1877-78 from the ruins of the
Fayytim’s ancient capital. Among these is a large number of village lists dating
to the seventh and eighth centuries CE, records compiled by the central admin-
istration in order to track incomes and arrears from the countryside. Mostly
fragmentary, often alphabetical, and devoid of accompanying detail, the lists
nonetheless offer a tantalizing administrative bird’s-eye view of an agricultural
landscape that continued to thrive even in the face of the progressive desertion
of its outer margins.®

This robust interior emerges more clearly in Arab literature, though the
earliest discussion is Ibn ‘Abd al-Hakam’s telling of the Fayytim’s Islamic
creation myth.® In his account, several of pharaoh’s advisers had become jeal-

62. Respectively T3-Tn, T3- It (T3-3lyt), and P3-r-glg-Sbk. On Kerkesoucha/Buljusiiq see the references
in Berkes and Haug, “Villages, Requisitions, and Tax Districts,” 215. Medieval attestations in
Gaubert and Mouton, Hommes et villages, esp. 167-68.

63. The toponym’s initial /@’ (L) in the Arabic papyri has been exchanged for the 7a” (<) found in liter-
ary texts like Nabulusi’s VF. Gaubert and Mouton, Hommes et villages, 167n4.

64. Banaji, Agrarian Change, 241-50; Morelli, “I yopio in o”’; Keenan, “Fayyum Villages in SPP XX
229”; Keenan, “Deserted Villages”; Berkes and Haug, “Villages, Requisitions, and Tax Districts.”

65. The following three paragraphs depend on Rapoport, Rural Economy, 32-51.
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INTRODUCTION 15

ous of the now-aged vizier Joseph and spitefully convinced the king to put the
old man’s powers to the test with an all but impossible task. Pharaoh accord-
ingly ordered Joseph to reclaim the vast and nigh-unreachable desert depres-
sion known as “the Pit” (al-Jawba), which at that time served as an outlet
(musala) for the excess waters of the flood. Joseph accepted the task and set his
workmen to excavate a massive canal called al-Manha (now the Bahr Ytisuf),
which took off from the Nile in the far south at al-Ashmiin (al-Ashmiinayn)
and ran north to al-Lahiin. He then excavated the Fayytm’s canal system and
cleared the depression of reeds and brushwood. Thereupon the water of the
Nile poured into the al-Manha and the new canal system, transforming the pit
into a gulf (/ujja) of the Nile and a vast expanse of cultivable land watered by
precisely regulated perennial canals. Completed in a mere seventy days,
Joseph’s accomplishment so impressed the pharaoh that he dubbed it the work
of “one thousand days” (alf-yaum), whence the popular Arabic folk etymology
of al-Fayyiim.®® Repeated and elaborated by later authors, Ibn ‘Abd al-Hakam’s
pious fiction marks the beginning of a long fascination in Islamic literature
with the Fayylim’s canal system and the productivity it enabled. Later writers
also often repeated the myth that Joseph had founded 360 villages in the
Fayytim, one for each day of the Egyptian lunar year. Gifted by Joseph with
abundant perennial water, each village was sufficiently productive to feed the
whole of Egypt for a single day, thus ensuring that the Fayytim could provision
all of Egypt in years of poor flood.®” While such folktales may preserve cultural
memory of its actual ancient reclamation(s), they also reimagined the Fayytim’s
landscape as a distinctly Islamic-Egyptian space by linking its establishment
both to native Egyptian pharaohs and to the biblical Joseph, who is revered as
a prophet (nabi) in the Islamic tradition.®

Later historians and geographers indicate that the Fayytim remained highly
productive throughout the first Fatimid century (969-1068 CE). In addition to
traditional grain and garden produce, it was known in this period for producing
water-intensive crops not found in the Nile Valley such as sugarcane and rice,
both of which had been introduced after antiquity. According to the eleventh-
century Andalusian geographer al-Bakri (ca. 1068 CE), the ability of the

66. Ibn ‘Abd al-Hakam, Futith Misr, 14—16. See also Malleson, The Fayum Landscape, 150-53.

67. Al-Magqrizi, Khitat, 1.668—69; Ibn al-Kindi, Fada il Misr, 33.

68. On early Islamic Egyptian identity in Ibn ‘Abd al-Hakam see Omar, ““The Crinkly-Haired People
of the Black Earth.”” For Joseph/Yusuf in Islam see John Kaltner and Younus Mirza, The Bible and
the Qur’an: Biblical Figures in the Islamic Tradition (London: Bloomsbury T&T Clark, 2018),
99-104.
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16 GARDEN OF EGYPT

Fayytim’s unique canal system to capture and store water also allowed it to
produce a second, summer (sayfi) harvest in addition to the single flood-
irrigated winter crop harvested in the rest of Egypt.®” As late as the mid-
eleventh century, this canal system was closely regulated by Egypt’s central
administration. The detailed knowledge possessed by the state emerges in an
account of regulations (dustiir) concerning the operation of major canals com-
posed in 1031 CE by the otherwise unknown Egyptian functionary Abu Ishaq.
Although the original text is lost, the dustir survives in a much-abridged
twelfth-century recension penned by the Fatimid tax official al-Makhztm (ca.
1189 CE), whose text was transmitted by the fifteenth-century Egyptian histo-
rian and geographer al-Maqrizi (see appendix below).”’ Even in this abbrevi-
ated form, Abt Ishaq’s dustir is the only synoptic premodern account of the
flow and functionality of the Fayytim’s canal system. While it reveals a thriv-
ing and well-administered system, it nonetheless simultaneously demonstrates
how far the Fayyim had retracted since the Graeco-Roman period. Of the three
large border canals excavated along the east, west, and southern margins under
the Ptolemies, only the southern border canal of Tebtynis (Greek oreiné dioryx
Tebtyneos) seems to have been in full operation under the name Khalij (canal)
Tanabtawa. The eastern canal may also have been in use in this period, but this
is far from certain (see below in chapter 2).

Beginning in 1069 CE, the Fayytim’s second Fatimid century is more
poorly documented. It is nonetheless during this period that multiple ancient
sites along the southern border canal were finally abandoned, completing the
long retrenchment that had begun at Soknopaiou Nesos some eight centuries
earlier.” This last phase of retraction was instigated in part by an economic
crisis under the caliph al-Mustansir (1068—1174 CE) and allegedly compounded
by several low Nile floods and resultant famine. While the southern border
canal continued to function and support some agricultural settlement in the
area, the remainder of the depression’s cultivated area would be confined to the
Fayyiim’s central alluvial plain, an area bounded on east and west, respec-
tively, by the al-Bats and al-Wadt ravines. Memory of these abandonments
persisted and Ayytbid authors of the twelfth and thirteenth centuries accord-

69. Al-Bakri, Al-Masalik wa’l-mamalik, 1:515 (no. 866). Al-Bakri’s account is excerpted by the
fifteenth-century Andalusian geographer al-HimyarT in his Kitab al-Rawd al-Mi ‘tar, Textos mediev-
ales 10, ed. Maria Pilar Maestro Gonzalez (Valencia: Graficas Bautista, 1963), 445.

70. Al-Maqrizi, Khitat, 1:669-75.

71. Gaubert and Mouton, Hommes et villages, 172—73.
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INTRODUCTION 17

ingly describe the Fayytim in their period as a shadow of its former self. Indeed,
al-Makhziim1’s abridgement of Abu Ishaq’s dustir was prompted by the inter-
vening abandonment of many of the villages mentioned in the original
eleventh-century text. The world geography of the encyclopedist Yaqat al-
Rimi1 (11791229 CE) entitled Mu jam al-buldan (“Dictionary of Countries,”
1228 CE) sums up this perception, noting that the 360 villages of Joseph’s
Fayyiim were a thing of the past, this once-miraculous landscape now reduced
to a mere tenth of its former size.”

Despite this final spate of abandonments, the Fayytim described by al-
NabulusT in his thirteenth-century Villages of the Fayyiim (hereafter VF) was in
the process of rehabilitation. Long-neglected maintenance was underway on
both the Bahr Yiisuf’s inlet and the al-Lahtin dam and multiple abandoned vil-
lages were being reestablished. According to al-Nabulusi, the recent recovery
had achieved all that could reasonably be accomplished without undue state
coercion of the native population. Yet all of this resurgence was still confined
to the central Fayytim. The ancient margins remained entirely unreclaimed and
the ruins of long-abandoned villages were still visible along the silt-clogged
and disused border canals. Al-NabulusT catalogues these desolate sites in full
by their local Egyptian-Arabic toponyms, remarking that this great swath of
derelict land could never be reclaimed without an amount of labor and expense
so immense that it would fill the inhabitants’ hearts with fear and risk putting
them to flight.”® Yet in contrast to this evocative desolation, the more than one
hundred active villages in the central plain were highly productive, cultivating
awide array of field crops—for example, wheat, barley, rice, vetch, sesame—as
well as water-thirsty flax, cotton, sugarcane, dates, olives, and grapes, along
with livestock. Confirming the earlier assertion of al-BakrT in exhaustive detail,
al-NabulusT’s village-by-village survey documents that most of the Fayytim’s
settlements produced both a flood-irrigated winter crop (shatawr) and a sum-
mer crop (sayfi) watered by the perennial canals (sagi) that were unique to the
region. Impressed by this singularly productive irrigation system, al-Nabulust
prefaced his survey with a detailed autopsy of the Fayytim’s water supply and
canal system, stressing its distinctiveness throughout. He nonetheless com-
plains at various points that this abundance of water produced a swampy, stink-
ing, and miasmic environment that impaired both the health and moral charac-

72. Yaqut, Mu jam al-buldan, 4:288.
73. Al-Nabulusi, VF, 47.
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18 GARDEN OF EGYPT

ter of its inhabitants (as well as that of any visitor unlucky enough to remain
too long in this miserable environment). Together with his more sober analyses
of the Fayylim’s peculiar hydrology, these caustic asides—the grumblings of
an urban sophisticate contemptuous of the pungent smells of the rural
countryside—open rare windows onto mundane human entanglements with
water, a subject about which the Graeco-Roman papyri are less forthcoming.

Reading for Water: Proximity, Distance, and Perspective

Thanks to this abundant diachronic evidence there is no other rural Egyptian
landscape whose history can be traced in such minute detail between Graeco-
Roman antiquity and the early Islamic period. Yet evidence for human-water
relationships is preserved unevenly throughout this diverse corpus. We must
therefore read closely and carefully, alert to the various ways in which the
region has been viewed, interpreted, and represented over time, between cul-
tures, and across a multiplicity of textual genres. Our resulting picture will
therefore be something of a patchwork stitched together from the testimony of
a wide array of authors, each of whom observed the landscape from a different
vantage point and, as a result, saw something distinct.

The documentary papyri, the greatest source of everyday writing from
antiquity, bring us closest to life at ground level and might thus be expected to
contain the most abundant and detailed information on human interactions
with water in rural Egypt. Yet while they are at times revelatory, they more
often disappoint. This is largely because much of the documentary corpus was
generated by the demands of the state, taxation above all. The papyri thus tend
to view the countryside through the prism of the fisc and to document only
those hydrological or hydraulic events that threatened to reduce agricultural
productivity and subsequent tax revenues, such as lands flooded either insuf-
ficiently™ or to excess,” as well as conflicts over water between neighboring
farmers and neighboring villages.”® Such episodes might prompt the affected
irrigators to petition the state for tax relief or other sorts of assistance, thereby

74. Abrochia declarations: Habermann, “Aspekte des Bewésserungswesens.”

75. E.g., BGU 2.571 (151-52 CE), referring to waterlogged hollows (koilomata embrocha) exempt
from tax.

76. E.g., PLond. 7.1967 (225 BCE); P.Tebt. 1.61B, 11. 350-80 (118-117 BCE); P.Tebt. 1.50 (112/111
BCE); P.Sakaon 35 (ca. 332 CE).
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INTRODUCTION 19

generating written evidence of human relationships with water at a particular
place and time. By contrast, unproblematic, everyday encounters with water
required no such documentation and are therefore referenced only briefly and
sporadically in the papyri, and even then only obliquely. Of course, this ten-
dency to overlook the ordinary is itself unremarkable. As papyrologist Andrea
Jordens has remarked, “the smooth running of affairs generally has, as one of
its chief characteristics, that it leaves no obvious traces in the papyrological
record.””” This habit persists in the present day. In a recent study of contempo-
rary Fayylim irrigation practices, geographer Jessica Barnes notes that “as a
substance that runs through all aspects of daily life, water is so apparent and
obvious it does not need constant discussion.” Though the lives of modern
Fayyumis are literally and metaphorically entwined with the flow of Nile water
through the canal network, these flows are taken for granted until they are con-
tested, interrupted, or fail altogether.”® Yet even during such periods of contes-
tation and conflict, contemporary Fayytm irrigators prefer to settle disputes
locally instead of seecking the intervention of external authorities through
petition—this, in order to avoid prolonging and intensifying the conflict and
because outside authorities “are not aware of the organizational details of irri-
gation” at the local level and therefore lack the ability to adjudicate any conflict
fairly and impartially.” So too in antiquity, where only in periods of disruption
and dispute did water generate heated debate and, much rarer still,
documentation.

Notwithstanding the occasional revealing exception, the papyrological
record therefore tends to document only small-scale disturbances to prevailing
patterns of water flow that, for whatever reason(s), eluded local resolution and
hence generated a written record designed to solicit state intervention on the
complainants’ behalf. Regardless, these occasional glimpses can help us to
establish how both the physical and the social infrastructure of Fayytm irriga-
tion was supposed to function at specific times and places—or at least how
complainants claimed that they ought to function. Yet a second methodological
hurdle extends from these very documents, namely their questionable repre-
sentativeness. This is a critical consideration since the ancient village papyri
derive only from the abandoned settlements that lined the Fayytim’s outer rim.
Sitting at or near the tail ends of a long and complex canal network with their

77. Jordens, “Communicating with Tablets and Papyri,” 237.
78. Barnes, Cultivating the Nile, 33; Barnes, “Governing Flow,” 239.
79. Gouda, Social Capital, 168—69.
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backs to the desert, these villages were marginal in every sense of the word and
thus particularly vulnerable to water shortages and other related issues such as
soil salinization, sand encroachment, and desertification. By contrast, the
Fayytm’s interior has preserved vanishingly few village papyri, consequently
obscuring agroenvironmental conditions within this most robust and enduring
portion of the depression. The pattern is repeated throughout Egypt, a “survival
of the least fit” in papyrologist Roger Bagnall’s incisive phrasing. The papyro-
logical corpus thus reliably illuminates peripheral or desert settlements while
leaving “the most fertile and continuously occupied lands of Egypt . . . docu-
mentarily blank.”8 We must accordingly be wary of generalizing from the
evidence of these marginal settlements to the rest of the Fayytim, let alone all
of rural Egypt where conditions were far different.

A third and related concern is the perspective afforded by the village papyri.
This paradoxically stems from the greatest strength of the corpus, namely, the
proximity it grants to everyday life in antiquity. Such documentary immediacy
draws papyrologists directly into the world of Graeco-Roman Fayyim vil-
lages, allowing us to observe rural society in often intimate detail. Yet like rural
communities elsewhere in time and place, the world of a Fayytim village was
small and its horizons narrow, often scarcely extending beyond the borders of
the village itself or the small constellation of its nearest neighbors. The result-
ing parochialism of the village papyri accordingly restricts the historian’s field
of view, making it difficult to see any farther afield than ancient villagers them-
selves. Nowhere is this constraint more keenly felt than in our attempts to
contextualize and interpret the village desertions that began in late antiquity.
Indeed, the only robust contemporary testimony to the phenomenon is the
aforementioned early fourth-century CE archive of Aurelius Sakaon of The-
adelphia, whose protagonists portray the collapse of their community as an
existential crisis. In various petitions and hearings before state officials Sakaon
and his companions vividly describe persistent water shortages, an unsustain-
able tax burden, and the near-total desolation of their village. In one uniquely
evocative courtroom narratio, Sakaon and two other men claim through their
advocate that they were Theadelphia’s only remaining inhabitants. “We sold
ourselves!” they plead, yet were still unable to make good their fiscal dues on
lands permanently desiccated by allegedly water-thieving villages upstream.

80. Bagnall, Reading Papyri, 11. The most significant exception is the carbonized municipal rolls from
Roman Thmouis in the Nile Delta. See Blouin, Triangular Landscapes.
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Perched on high ground (en hypsélois topois) at the end of a shared canal, they
had come to inhabit a deserted village (erémon komén).¥!

Courtroom speech is designed to persuade, of course, but even when
steeled against its rhetoric it is difficult to read such desperate accounts without
being struck by a pang of sympathy—the “certain affective tremor” described
by archival historian Arlette Farge.®> Such sympathy then all too easily shades
into credence, subtly encouraging us to see the world through our subjects’
eyes alone. Yet our understanding of the evolution of this irrigated landscape
will remain incomplete if we interpret it only through the narrow, emotive, and
deeply personal frameworks of a few individuals living through the death of
their village. We must therefore approach such testimony with historian and
anthropologist Harvey E. Goldberg’s admonition borne firmly in mind: “There
may be ethical value in recording the views of those whose voices are rarely
heard, but that, in itself, does not make good history. On the other hand, history
in which one cannot hear people speaking faces the danger of being condemned
to irrelevance.”®® Viewed in this light, the voices of fourth-century Theadel-
phians are essential but insufficient to the interpretation of landscape change in
the Fayytim. They humanize the region’s transition between late antiquity and
the Islamic period by laying bare both the hardships that accompanied village
decline and the various strategies by which farmers adapted to a changing
landscape. As we will see later on, the Theadelphians’ problems also highlight
the crucial links between internal communal integrity and successful water
management. All the same, I read Theadelphia’s story as one deeply rooted in
time and place. Absent confirmatory evidence, these local events cannot be
regarded as exemplary of a widespread contemporary collapse of the irrigation
system, let alone uncritically shoehorned into larger metanarratives of late
Roman decline and fall.* Indeed, what may reasonably have been perceived
by a handful of farmers at ground level and in real time as an agroenvironmen-
tal crisis might appear otherwise from the perspective of distance.®

Since the village papyri cannot offer such distance and the broader perspec-
tive it affords, it is here that the utility of the later Arabic evidence becomes
clear, the autopsies of al-Mas ‘Gidi, al-Nabulusi, and al-Maqrizi in particular. In

81. PSakaon 35 (ca. 332 CE), 1. 18: xotenmAncapey 8¢ £00TOVG.

82. Arlette Farge, The Allure of the Archives (New Haven: Yale University Press, 2013), 31.

83. Goldberg, Sephardi and Middle Eastern Jewries, 49.

84. For this critique see already Cook, “Landscapes of Irrigation,” 79.

85. On environmental crises in perspective see Fisher, Hill, and Feinman, “Environmental Studies,”
8-9.
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contrast to the hyperlocalism of the papyri, these authors treat the Fayyim
panoptically and dwell on issues that are fundamental to an environmental his-
tory of irrigation in the region yet are largely invisible in the Graeco-Roman
documentation, such as the hydrological regime of the Bahr Yasuf, the form
and function of the al-Lahtin dam, the administration of canal flow, and the
agroenvironment of the Fayylim’s interior. Such evidence enables us to view
the canal system holistically and deepens our understanding of the wider land-
and waterscapes in which the marginal villages of antiquity were embedded.
Of course, this broader view necessarily comes at the expense of papyrological
granularity, which even al-Nabulust’s detailed village survey cannot duplicate;
his narrow remit was to record the agricultural produce and prescribed fiscal
value of each settlement, not to describe the mundane human relationships
with water that sustained them.’® His record of village water rights, for
instance—the amount of water to which a village was entitled and from what
canal—is prescriptive rather than descriptive and consequently obscures the
ways in which water flow was produced, sustained, negotiated, and contested
within and between villages. These limitations notwithstanding, his survey can
still be mined for revealing insights on the water regimes of single settlements,
the links between crop choice, canal flow, and landscape change, and the often-
unpleasant lived experience of perennial water.

This is not to say that Arabic sources are otherwise unproblematic, since
these authors often situate their accounts within the mythographic tradition
established by Ibn ‘Abd al-Hakam. Indeed, both effusive praise of the Fayyim’s
productivity and laments for its decline were already topoi by the tenth century
CE and must be treated with caution. For example, al-Nabulusi’s extravagant
depiction of the region’s plentiful and perennial water supply (VF 4l1) is at
times belied by the testimony of his own survey, which records variable water
availability and even water shortages in certain parts of the depression, espe-
cially at the tail ends of canals during the Nile’s low-water season. Though
surely influenced by observations of the many deserted ancient villages that
limned the Fayylm’s desert margins, assertions of the region’s precipitous
decline must also be balanced against the clear and consistent evidence of
robust continuity in the central alluvial plain. These caveats aside, the general
reliability of early-Islamic-era descriptions of the Fayylim’s landscape and
hydrology is confirmed by comparison to the works of modern European

86. On al-Nabulust’s “blind spots” see Rapoport, Rural Economy, Xxvii.
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authors, who observed and described the region before its conversion to mod-
ern perennial irrigation at the end of the nineteenth century. As we will see in
chapter 1, the frequent agreement between these two independent corpora
overwhelmingly demonstrates that Arabic sources provide a firm foundation
for the reconstruction of premodern environmental conditions.?’

Documenting the Fayytm’s irrigated landscape from above and below, from
the center and the margins, and across more than sixteen centuries, this body
of evidence unsettles the traditional historiography of the region in two sig-
nificant ways. First, by revealing the continuity of irrigated agriculture, it
challenges the persistent assumption that the village abandonments of late
antiquity and the early Islamic period represented a systemic crisis. Painful
though these events surely were to those affected, when viewed diachronic-
ally they instead appear not as a short, sharp shock to an otherwise stable
equilibrium but as a long, transformative phase in the evolution of a land-
scape that was, in papyrologist James Keenan’s seminal phrasing, “not static
but shifting, and not always for the worse.”®® Second, by illuminating a com-
plex array of changing human entanglements with the Fayyim’s hydrology,
this corpus will enable us to see and to represent the flow of water through its
canal system as a socioenvironmental phenomenon, that is, an entangled
coproduction of nature and human agency. Thus construed, it becomes both
conceptually and methodologically dubious to ascribe changes in the land-
scape to single exogenous variables such as climate change,® infrastructure
collapse,”’ or the administrative neglect of the canal system.”! While these
were perhaps part of the story, so too were the myriad human interventions
that continually reproduced the flow of water through the system. It is ulti-
mately this complex interplay between flowing water and everyday life with
which this environmental history is concerned.

87. Pace Romer, The Fayoum Survey Project, 17, who is less sanguine about al-Nabulusi’s accuracy
based on his confusion about the original routes of the ancient border canals.

88. Keenan, “Deserted Villages,” 138.

89. Elliott, “The Antonine Plague”; Huebner, “Climate Change”; and McCormick et al., “Climate
Change.”

90. Romer, “Why Did the Villages?”

91. Bonneau, “Fiscalité et irrigation,” 65.
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Water, Flow, and Premodern Environmental History

Born of the nascent green movement of the 1960s and 1970s and initially con-
cerned with the consequences of industrial modernity, environmental history is
arelative newcomer to the study of Mediterranean premodernity and it remains
methodologically underdeveloped as a result.”> While classical philologists
have become adept at elucidating environmental representations and mentali-
tés in Greek and Latin literature,” progress on the historical side has been
slower largely because these same texts preserve little in the way of hard evi-
dence for everyday human interactions with nature. Archaeology can fill some
of this gap by providing compelling material evidence for human adaptation to
local or regional ecologies and for the long-term evolution of physical land-
scapes but yet material remains rarely reveal the voices of humans in nature
that environmental historians so prize.** The few existing studies of ancient
environmental history are therefore either broad ecological surveys,? cursory
treatments of major environmental phenomena,’® or works marred by the
attempt to impose a single interpretive paradigm on the whole of Mediterra-
nean antiquity.”’

In the attempt to push past these roadblocks, some have turned to innova-
tive scientific methodologies such as paleoclimatology and paleoepidemiology
in the hope of modeling the impact of exogenous environmental phenomena on
ancient society as a whole, particularly during periods of political upheaval or

92. For a general introduction to the field see J. Donald Hughes, What Is Environmental History? (Mal-
den, MA: Polity, 2016).

93. E.g., C. Bosak-Schroeder, Other Natures: Environmental Encounters with Ancient Greek Ethnogra-
phy (Berkeley: University of California Press, 2020); R. F. Kennedy and M. Jones-Lewis, eds., The
Routledge Handbook of Identity and the Environment in the Classical and Medieval Worlds (Lon-
don: Routledge, 2016); A. Merrills, Roman Geographies of the Nile: From the Late Republic to the
Early Empire (Cambridge: Cambridge University Press, 2017); and Patricia Cox Miller, In the Eye
of the Animal: Zoological Imagination in Ancient Christianity (Philadelphia: University of Pennsyl-
vania Press, 2018).

94. For an innovative approach see Andrea L. Brock, “Rome at Its Core: Reconstructing the Environ-
ment and Topography of the Forum Boarium” (PhD diss., University of Michigan, 2017).

95. Giangiacomo Panessa, Fonti greche e latine per la storia dell ambiente e del clima nel mondo greco
(Pisa: Scuola Normale Superiore, 1991); Robert Sallares, The Ecology of the Ancient Greek World
(Ithaca: Cornell University Press, 1991); Horden and Purcell, The Corrupting Sea. See also Alfred
Thomas Grove and Oliver Rackham, The Nature of Mediterranean Europe: An Ecological History
(New Haven: Yale University Press, 2003).

96. Lukas Thommen, An Environmental History of Ancient Greece and Rome. (Cambridge: Cambridge
University Press, 2012).

97. Ginther E. Thiiry, Die Wurzeln unserer Umweltkrise und die griechisch-romische Antike (Salzburg:
Otto Miiller Verlag, 1995); J. Donald Hughes, Environmental Problems of the Greeks and Romans:
Ecology in the Ancient Mediterranean (Baltimore: Johns Hopkins University Press, 2014).
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major structural change. The methods and interpretive goals of this new sci-
entism are on clearest display in three recent, high-profile contributions.’® In a
widely publicized 2017 study, an interdisciplinary team of scientists and
humanists led by Ptolemaic historian Joseph Manning exploited ice-core
records of historical volcanic events to argue that volcanic suppression of sub-
Saharan rainfall depressed Nile flood levels several times during the Hellenis-
tic period. These flood shocks, in turn, correlate with periods of significant
internal revolt against the Ptolemaic state.”® In a far more broad-reaching con-
tribution published in the Journal of Interdisciplinary History, a similar team
led by early medievalist Michael McCormick compiled a wide array of climate
proxy data ranging from tree rings to ice cores to argue that climate change was
a critical component in the destabilization of the later Roman empire. McCor-
mick’s team concluded that climate conditions in the late Roman West were
less favorable than those in the East, thereby contributing to the failure of the
Western half of the empire and the continued vitality of the East.'” The most
accessible yet by far the boldest contribution, however, is the 2017 monograph
The Fate of Rome: Climate, Disease, and the End of an Empire by Kyle Harper,
a member of McCormick’s team. Synthesizing both original scholarship and
copious recent publications on ancient climate and disease, Harper’s study
identifies the end of the so-called “Roman Climate Optimum” in ca. 150 CE
and a subsequent rise in epidemic disease as the primary drivers of Rome’s
progressive decline from its second-century height. Other proximate causes, in
Harper’s analysis, were drought on the Eurasian steppe, which drove the Huns
into the Roman Empire, decimating an already weakened army and splitting
the empire in two at the end of the fourth century CE."”! Climate and disease,
in other words, were Rome’s ruin.

While this new scientism’s reliance on unorthodox evidence and method-
ologies is controversial,'? its robust interdisciplinarity offers a riposte to

98. Humanist Russell Blackford has criticized the deprecatory term “scientism” because of its roots in
eighteenth- and nineteenth-century theological objections to scientific thought. This critique not-
withstanding, I retain the term here as a shorthand for a mode of ancient environmental history in
which empirical data derived from the hard sciences drive the narrative, while traditional sources are
employed only as support. R. Blackford, “The Sciences and Humanities in a Unity of Knowledge,”
in Science Unlimited? The Challenges of Scientism, ed. Maarten Boudry and Massimo Pigliucci
(Chicago: University of Chicago Press, 2017), 11-29.

99. Manning et al., “Volcanic Suppression.”

100. McCormick et al., “Climate Change.” See also McCormick, “What Climate Science.”

101. Harper, The Fate of Rome.

102. See, e.g., the three-part critical review of Harper, The Fate of Rome in Haldon et al.; as well as Marx,
Haunschild, and Bornmann, “Climate and the Decline and Fall.”
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Roman historian William Harris’ concern that “no historian knows enough sci-
ence and no scientist knows enough history” to write the environmental history
of antiquity successfully.'®® Yet Harris’ remark simultaneously elides a funda-
mental if seemingly unasked methodological question: must premodern envi-
ronmental history be so dependent on scientific forms of knowledge produc-
tion? While scholars of antiquity—forever short on evidence—should be
receptive to new methodologies and new datasets whatever their disciplinary
origins, there are compelling reasons for caution. Practically speaking, elevat-
ing the approach of Manning, McCormick et al., and Harper as the standard
model for ancient environmental history risks creating a ghettoized and self-
referential subfield walled off from the rest of the discipline of ancient history
by terminology and techniques with which traditional historians are ill-
equipped to engage critically. More importantly, the conviction that complex
historiographical problems can be resolved or at least made more tractable by
appeal to data-driven empiricism is dubious. In the first place, fields like paleo-
climatology are obviously dominated by scientists with little historical training
and historians must approach their conclusions warily. The science of ancient
environments is also rapidly evolving, and its datasets are continuously, indeed
exponentially, expanding. Any conclusions based on so protean a foundation
are accordingly both premature and insecure.!%* Yet all the more troubling from
a methodological perspective is the failure of the new scientism to fully inte-
grate social, political, economic, and cultural factors into its grand narratives.'%3
By effacing human agency in favor of empirical data, studies like Harper’s rest
entirely on the alleged temporal coincidence of environmental perturbations
and sociopolitical change. Not only is this a simple fallacy of correlation
implying causation, by treating human communities as the passive subjects of
a tyrannical nature it also lapses into neodeterminism, even if authors claim to
reject such deterministic monocausality.'® But despite the perverse appeal of
environmental determinism in this era of existentialist climate alarmism, it
cannot withstand close scrutiny.!” As Romanist Paul Erdkamp argues in an

103. Harris, “What Kind of Environmental History for Antiquity?” 1.

104. So Marx, Haunschild, and Bornmann, “Climate and the Decline and Fall.”

105. So Haldon et al., “Plagues, Climate Change, and the End of an Empire (3),” 7; and Sessa, “The New
Environmental Fall of Rome.”

106. Sessa, “The New Environmental Fall of Rome,” 219-20. On contemporary neodeterminism see
William B. Meyer and Dylan M. T. Guss, eds., Neo-Environmental Determinism: Geographical
Critiques (Basingstoke, Hampshire: Palgrave Macmillan, 2018), esp. 39-96.

107. See the favorable, activist receptions of Harper’s monograph in Ellie Robins, “How the Environ-
ment Topples Empires: On Kyle Harper’s The Fate of Rome,” LA Review of Books, 7 December
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essential statement on the current debate, the effects of emergent natural phe-
nomena on premodern societies were neither as predictable nor as preordained
as the new scientism assumes.'”® Indeed, a plethora of regional case studies
from various parts of the Mediterranean demonstrate that ostensibly adverse
environmental factors like climate change rarely correlated with the sudden
simplification or deterioration of social structures during the Holocene. Rather,
such transformations were regularly stimulated by political, economic, or insti-
tutional change.!” In Erdkamp’s formulation, exogenous natural phenomena
were always mediated through a dense array of social, economic, and political
institutions, all of which provided a greater or lesser degree of resilience to
environmental pressures. For instance, although climate change may have led
to more frequent harvest failures in the late Roman West, such events were a
regular feature of life throughout Roman history. It was therefore not climate
shocks per se that destabilized the western half of the late Roman Empire,
Erdkamp concludes, but rather the collapse of social and administrative infra-
structure that reduced overall societal resiliency to such events.

Given the evident interpretive limitations of scientistic approaches, envi-
ronmental historians of the premodern Mediterranean must therefore begin
to refine both our understandings and representations of natural-environmental
causality. As historian Kristina Sessa counsels, this means moving beyond
the current first phase of scholarship in which “science (and the work of sci-
entists) ultimately drives the inquiry, while historical evidence (and the work
of historians) serves largely to validate their hypotheses.”"? Sessa’s proposed
second phase would represent true interdisciplinarity by better integrating
human experience, social organization, and culture into scientifically
informed studies of the material environment. In my own formulation this
means eschewing the binary and deterministic apposition between humans
and nature that characterizes the new scientism and refocusing on humans in

2017, accessed 28 June 2019, https://lareviewofbooks.org/article/how-the-environment-topples-
empires-on-kyle-harpers-the-fate-of-rome; Madeline Ostrander, “When Rome Fell, the Chief Cul-
prits Were Climate and Disease. Sound Familiar?” Undark, 16 March 2018, accessed 28 June 2019,
https://undark.org/article/book-review-harper-fate-of-rome; Williamson Murray, “Reviewing the
Fate of Rome,” Real Clear Defense, 30 August 2018, accessed 28 June 2019, https://www.real-
cleardefense.com/articles/2018/08/30/reviewing_the fate_of rome 113755 html.
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109. See the special issue of Quaternary Science Reviews 136 (2016), ed. Alexandra Gogou, Adam
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nature, thereby highlighting dynamic, mutually constitutive entanglements
between ancient peoples and the environments within which they were
embedded.

Narrower case studies are surely the best starting point for this study of
human-nature embeddedness. Firmly grounded in all the evidence from spe-
cific times and places, the higher granularity of such work permits historians to
elucidate more clearly and convincingly the complexity and contingency that
have always characterized human entanglements with nature. There has
already been some important work in this vein, most notably Peter Thone-
mann’s historical geography of the Maeander River Valley between antiquity
and the Byzantine period."! Magisterial though it is, the scope of Thonemann’s
study is nonetheless expansive and its arguments diffuse, reflecting the impos-
sibility of describing the totality of human relationships with nature even
within a tightly circumscribed geography. As the water historian Terje Tvedt
has already trenchantly observed, “the terms ‘nature’ and ‘environment’ cover
such a myriad of variables and aspects of importance to societies that meaning-
ful, empirically oriented research or precise discussions become virtually
impossible.”"? In consequence, attempts to analyze a given society’s innumer-
able and ever-evolving relationships with “nature” must either expand to
unwieldy length' or else sacrifice analytical depth in favor of broad but shal-
low coverage." A more rigorous and revelatory approach, Tvedt argues, is to
probe human interactions with particular elements or subsystems of the natural
world. At first blush, this methodological exhortation might seem redundant,
since environmental historians have already been producing such close analy-
ses for decades.! Even the few outstanding studies of Graeco-Roman environ-
mental history thus far produced are narrow in compass.!'® Tvedt nonetheless
proposes a novel approach to long-term environmental history that foregrounds
human relationships with water. Why water? Essential to biological life and
thus of paramount importance to all societies in all periods, water is indisput-
ably universal. Yet owing to environmental, cultural, socioinstitutional, and

111. Thonemann, The Maeander Valley.

112. Tvedt, ““Water Systems,”” 144-45.

113. Horden and Purcell, The Corrupting Sea.
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technological diversity, this universality manifests itself in myriad ways across
space and time—a “‘simultancous embodiment of the universal and the
particular.”” To embrace such diversity, Tvedt urges the interrogation of
human-water relationships at three interlocking analytical levels: (1) the
natural-environmental characteristics of particular hydrological systems, (2)
evolving human exploitation and manipulation of these systems, and (3) the
ideologies and institutions that structure human-water interactions within spe-
cific temporal and cultural contexts. Ultimately, this approach is founded on
the unabashedly materialist assertion that “water exists independently from
cultural ways of knowing it.”!"® In other words, its innumerable and shifting
cultural resonances notwithstanding, water possesses intrinsic physical proper-
ties that remain constant over time and that necessarily inform but do not deter-
mine human interactions with it. Although outwardly commonsensical, these
observations in fact push back against the increasingly vigorous critique of
nature/culture dualism in contemporary water studies. In this literature “nature”
and “culture” elide into “hybrid socionatures,”® while the “hydrological
cycle” is transformed into the “hydrosocial cycle,”'?® thereby collapsing the
human and the nonhuman into a dense, ever-shifting web of relations. From
this relational-dialectical perspective, no material substance possesses physical
properties inherent to itself; rather, such “properties” are better characterized
as “relations” since they are manifest only at moments of interface between
two substances. Water thus becomes little more than a “process of engage-
ment,” a substance whose properties are emergent and are realized only through
its relationships with other substances or human beings.””! On this reading,
water’s capacity to flow, for example, does not exist per se, since it is expressed
only in relation either to another material surface—for example, the bed of a
canal, stream, or river—or to human perceptions.””?> As geographer Bruce
Braun writes, such monism abolishes every distinction between nature and
culture and represents “all ecological, social, cultural, and political forms as

2123

historical and relational effects Thus the influential water theorist Erik
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Swyngedouw, who has programmatically declared that “nature outside the
social and the political does not exist.”!24

Such literature is often inscrutable to the uninitiated, its arguments cloaked
in a “veil of verbal mist” that obscures more than it reveals.'?> Still more criti-
cally, the total elision of nature and society raises a fundamental methodologi-
cal obstacle to environmental history as it is commonly practiced, for how can
we study humans in nature if the two spheres cannot be distinguished? Yet one
need not adopt a relational-dialectical mode wholesale to agree with the central
(and sensible) proposition that water ought to be viewed as existing and operat-
ing within both spheres simultaneously: “neither purely ‘natural’ nor purely
‘social,” but rather simultaneously and inseparably both™?¢ Indeed, Tvedt’s
proposed water systems methodology merely urges us not to ignore or discount
the materiality of water, since its social manifestations are significantly
informed by the unique and unchanging physical and chemical properties of
H,0, along with its absolute indispensability to biological life. As Jessica
Barnes describes it, taking the materiality of water seriously simply means
“attending closely to water’s physical characteristics—its ability to flow,
reflect, absorb, collect, divide, dissolve, disperse, transform, and erode.”?” As
we will see, this attention to materiality is hardly deterministic, since water’s
physical characteristics inform rather than dictate the myriad ways in which it
is put to use by its human dependents.

Argument and Organization

Inspired by Tvedt’s water systems approach, as well as by geographer Jessica
Barnes’ and archacologist Matthew Edgeworth’s scholarship on water flow
and its social production, this study interrogates human entanglements with
flowing water in the Fayytim, the socioenvironmental relationship central to
the evolution of its irrigated landscape.”?® Its arguments are thus firmly

124. Swyngedouw, Liquid Power, 229.

125. John McNeill, review of Liquid Power,160—61.

126. Perreault, “Introduction to Part I1,” 118. Cf. Strang, The Meaning of Water, 5: ““As the substance that
is literally essential to all living organisms, water is experienced and embodied both physically and
culturally . . . Engagement with water is the perfect example of a recursive relationship in which
nature and culture literally flow into each other.”

127. Barnes, Cultivating the Nile, 29.

128. Barnes, Cultivating the Nile; and Edgeworth, Fluid Pasts.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



INTRODUCTION 31

grounded in the material, specifically the hydrology and the hydraulics of
Fayyiim canal flow. While such a perspective necessitates some engagement
with the science of the Fayytim’s physical environment, I introduce such infor-
mation sparingly and demonstrate throughout that natural-environmental phe-
nomena were never the primary drivers of historical change. In further contrast
with the new scientism, this study draws its evidence primarily from textual
sources, ancient, early Islamic, and modern alike. It may therefore be read, at
least in part, as a programmatic assertion of the continued importance of text-
based local environmental histories of the premodern Mediterranean world,
which will lend much-needed texture and detail to the macroscopic pictures
sketched by authors working at the level of the Mediterranean basin. Indeed,
only written sources can shed light on the issues at the heart of this study: the
lived experience of human-water entanglement and the human interventions
that continuously reshaped its flow. This approach, moreover, will demonstrate
to scholars of Graeco-Roman Egypt the value of later sources for the study of
Egyptian landscapes. Moreover, by consistently highlighting both the crucial
role of human agency and the significance of (micro)regional variation,° this
study cautions future environmental historians of Mediterranean premodernity
not to reduce the complexity and contingency of human-nature relationships to
simple narratives of mechanistic environmental causality.

In its attempt to represent water flow as an entangled coproduction of envi-
ronmental phenomena and human agency, this study moves from the macro- to
the microscopic, following the flow of the Fayylim’s water from its origins in
southern Egypt, northward down the Bahr Ysuf, into the mouth of the depres-
sion, through its canal system, and finally to the moribund village of Theadel-
phia near the northwestern terminus of the system in the fourth century CE.
The goals of this approach are threefold. First and most broadly, I hope to
clarify the nature and function of the premodern Fayyiim’s canal system, a
subject about which there is some confusion in the scholarship.®® A more
refined and holistic understanding of the environmental parameters of Fayyim
irrigation and the various methods by which the region’s water supply was
governed, distributed, and utilized over time will make a significant contribu-
tion to the landscape, agricultural, administrative, and socioeconomic history
of premodern Egypt. Second and more specifically, this environmental-

129. Drawing on the arguments of Horden and Purcell, The Corrupting Sea, though the focus of this
study is far narrower.
130. E.g., Romer, “The Nile in the Fayum,” esp. 172-73.
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historical interpretation of Fayyiim water flow will serve as the context for a
reexamination of the troubles that afflicted the village of Theadelphia in its
final years, thereby enabling us to see more clearly than before the complex yet
highly localized socioenvironmental circumstances that precipitated the vil-
lage’sdecline. Third, by consistently accentuating environmental particularity—
the particularity of the Fayytim as a whole as well as the distinctly local strug-
gles of late Roman Theadelphia—this work also endeavors to explore
premodern human-nature relationships where they are most meaningful and
deeply felt: on the ground, wet and dirtied with the water and soil of home.

The first two chapters lay the materialist and technical foundations of the rest
of the book by establishing the hydrological and hydraulic conditions that
informed the agroenvironmental and socioinstitutional features of Fayyim
irrigation discussed later on. Chapter 1 reconstructs the hydrological regime of
the premodern Bahr Yisuf, arguing that although the channel rose and fell in
time with the Nile’s annual cycle, it could still provide some water to the
Fayyiim year-round, albeit in much reduced quantities during the dry season.
The peculiar hydrology of the Bahr Yuisuf notwithstanding, the form and func-
tion of the Fayylim’s physical irrigation infrastructure, particularly the large
reservoirs that dotted the landscape in all periods, indicate that perennial culti-
vation in the region was largely enabled by its unique ability to capture, store,
and later distribute floodwater for the irrigation of a second annual crop. Peren-
nial irrigation in the premodern Fayytim therefore did not require the constant,
high-level influx from the Nile that characterizes the modern irrigation system.
The agroenvironments produced by this unique irrigation system are the sub-
ject of chapter 2, especially the apparent discrepancy between the double-
cropped landscape described by later Arabic and early modern European
authors and the primarily (though not exclusively) single-cropped environ-
ment documented in Graeco-Roman papyri. Rather than regarding these con-
trasting images as mutually exclusive, I argue that differential productivity was
a feature both of natural-environmental phenomena and human decision-
making. That is, the Bahr Yaisuf’s hydrology, the topography of the depression,
and the functionality of the canal system all combined to produce two distinct
agroenvironments in the Fayytim: a robust, resilient, and well-watered central
plain, and the drier single-cropped margins.

Having sketched the material-environmental parameters of Fayytim irriga-
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tion, the remaining chapters more closely investigate the social production of
water flow, beginning in chapter 3 with the role(s) of Egyptian state govern-
ments. This focus on central state agency departs from most contemporary
Egyptological work on irrigation, which instead emphasizes local water con-
trol as a means of combatting the lingering influence of Karl Wittfogel’s theory
of hydraulic despotism. While such work has done much to reveal the enduring
contributions of local actors to the making of Egypt’s irrigated landscape, it has
too readily dismissed the possibility of significant and sustained yet nondes-
potic state intervention. As Ottomanist Alan Mikhail has convincingly demon-
strated, a premodern state could be deeply involved in encouraging, coordinat-
ing, and supporting the annual local maintenance of public irrigation
infrastructure—a system of “coordinated localism” that nonetheless never
amounted to totalizing control over rural irrigation practices.”®' This chapter
accordingly urges a more thoroughgoing reintegration of the state into the
study of premodern Egyptian water management, albeit in a way that respects
the often significant differences in state interests, capacity, and configuration
between (and even within) discrete historical periods. With the Fayyiim as case
study, I trace the evolution of state intervention between the early Ptolemaic,
Roman, and late ‘Ayytibid periods, arguing that government oversight was
essential to the maintenance of the original shape, extent, and productive capa-
bilities of the region’s unique canal system. This intervention nonetheless took
markedly different forms between the Ptolemaic and Roman periods, evolving
from a centralized administration that emerged from the state-directed Ptole-
maic reclamation of the depression to a form of coordinated localism under
Rome, whose extractive interests in Egyptian agriculture incentivized the for-
malization of local rituals of annual dike- and canal-maintenance as a closely
supervised and rigorously documented corvée. By contrast, the late Ayyubid
state had no significant fiscal stake in Fayyltim agriculture and had conse-
quently retreated from the countryside, leaving the maintenance of the canal
system almost entirely in the hands of local actors. Although locals proved
more than capable of operating the much smaller Ayytibid-era canal system,
the advanced degradation of key components of its physical infrastructure tes-
tify to the significant practical and material contributions of earlier, more inter-
ventionist governments.

But beyond these broad programmatic aims, this chapter draws particular

131. Mikhail, Nature and Empire; and Mikhail, Under Osman's Tree, 19—110.
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attention to the abundant and richly textured written record generated by Roman
coordinated localism, arguing that it was central to the production of rural sub-
jectivity in Roman Egypt."*> Here at ground level, state authority was keenly felt
through the administrative and documentary practices that bound cultivators to
their villages of record (idia) and compelled them each year to contribute cor-
vée labor for the maintenance of its public irrigation infrastructure (and at times
critical infrastructure elsewhere in the depression). Constituted at the site of
these compulsory entanglements with earth and water, rural subjectivity in
Roman Egypt was a phenomenon at once embodied and environmental—the
product of the work of annually reproducing the Fayytm’s irrigated landscape
for the benefit of an extractive imperial state. Yet this individualized and spa-
tially circumscribed vison of the rural subject—single bodies, fixed (theoreti-
cally) in place, and there compelled to recursively reproduce existing patterns
of water flow—was ultimately in conflict with the internal constitution of
Fayylim irrigation communities. While this disjuncture was largely obscured
and unproblematic during periods of communal prosperity, it became increas-
ingly apparent and exacerbated during phases of communal dissolution.

Chapter 4 accordingly pivots toward these rural irrigation communities and
the socioenvironmental production of water flow at the local level. Building
upon the discussion of the first two chapters and drawing upon comparative
historical and anthropological work on small-scale, internally self-organized
irrigation communities, I foreground the issue of water rights—the means and
methods by which public waters were apportioned among irrigators—arguing
that the contrasting watersharing regimes attested in Greek papyri and medi-
eval Arabic evidence represent context-specific human adaptations to the
hybrid hydrology and hydraulics of the Fayyiim’s canal system. In the center
of the depression where water flows were more plentiful and predictable, a
system of strict water allotments obtained (at least in the Islamic period, when
this portion of the Fayylim becomes visible). By contrast, along the flood-
irrigated Graeco-Roman margins where the water supply was unpredictable in
both volume and the time of its arrival, water was instead treated as a common
resource to which all irrigators had a right of access. Maintaining such access
nonetheless required significant investments of social capital, ranging from
monitoring the water use of canal-sharing neighbors, to contesting the obstruc-
tion of public waterways, and even to aggressive, potentially violent, collective
action in defense of communal rights to the commons.

132. Drawing on language in Derr, The Lived Nile, esp. 3.
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Yet irrespective of the methods by which they were apportioned, the pro-
duction of rural water flows was entirely contingent upon annual communal
maintenance of local public irrigation infrastructure, the informal social prac-
tice formalized as a corvée during the Roman period. Moreover, it was through
these annually recurring labors—the shared work of producing a shared water
supply—that Fayyiim irrigation communities were internally constituted. Seen
in this light, participation in the yearly maintenance of village irrigation infra-
structure can be regarded not as an individual but rather a communal obliga-
tion, while the water flows such labor produced likewise appear as material-
environmental expressions of communal integrity annually reinscribed on the
landscape. Here, then, the disjuncture between Roman constructions of rural
subjectivity and the internal constitution of Fayylim irrigation communities
becomes evident. By reconfiguring these internally generated collective social
obligations to community into externally imposed individual corvée obliga-
tions to place—both idia and nome—Roman coordinated localism was sus-
tainable only in the context of healthy and internally cohesive irrigation com-
munities collectively invested in the maintenance of the particular stretch of
the Fayyiim’s public water infrastructure upon which their livelihoods
depended. Yet if an irrigation community were to destabilize and its population
start to trickle away, the social relationships that had once enmeshed its mem-
bers in bonds of mutual obligation to one another and to their shared irrigation
infrastructure would begin to fray, a process that would only intensify as it
grew harder and harder to keep the water flowing.

The final chapter brings all of these arguments to bear on the case of fourth-
century CE Theadelphia, whose terminal struggles over water are a microcosm
of the themes explored in the rest of the book. As recounted in petitions and
related documentation preserved in the archive of Aurelius Sakaon, the sparsely
populated settlement lay on high ground toward the tail end of the canal system
and suffered persistent water shortages allegedly produced by the illicit or
malicious actions of irrigators located upstream along shared public water-
ways. The result, the Theadelphians claim, was the virtual desolation of their
village and their attendant inability to meet their fiscal responsibilities to the
state. Although these events have traditionally been viewed as evidence of
Roman administrative neglect of the Fayyim’s canal system,'33 the most recent
scholarship instead posits epidemic disease or climate change as the principal

133. See above nn. 21-22.
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drivers of decline.3* After a critique of these arguments, I argue that Theadel-
phia’s fourth-century struggles were internal and socioenvironmental in origin:
the end result of a long population decline that had progressively undermined
the coherence of this marginal irrigation community and left it unable to pro-
duce the water flows it needed. Readings from Sakaon’s archive indicate that
the Theadelphians understood irrigation in much the same way, for they con-
sistently described their problems as a unique concatenation of local socioen-
vironmental phenomena—field height, a disadvantageous position in the canal
network, population depletion and their subsequent weakness in the face of
upstream competition—that had together resulted in their complete inability to
irrigate by traditional means. Narrow and particular, the narrative that emerges
from Sakaon’s archive reflects a deeply contextualized local knowledge born
of the work (increasingly futile) of moving water to their own fields. The
Roman state, however, viewed these conflicts through the prism of its own
constructions of rural subjectivity, which prioritized the perpetual reproduction
of the Fayylim’s irrigated landscape. In consequence, its attempts to resolve
these conflicts only reinforced the bonds that tied the remaining Theadelphians
to their idia—the territory and relict water infrastructure of an irrigation com-
munity already defunct in all but name. This, if anything, was the real tragedy
of late antique Theadelphia: the failure of the Roman state to perceive how the
Fayytm’s water was made to flow and thus to realize that here at Theadelphia
it no longer could.

Note on Irrigation in the Nile Valley and the Fayyiam'>

Egyptian irrigation practices have been familiar to modern Western readers
since at least Shakespeare’s day if not earlier.*® Broadly speaking, the agricul-
tural year was divided into three principal segments: the inundation (Akhef),
the growing season (Peret, “emergence”), and the harvest season (Shemu,
prob. “low water”). During the inundation season in the Nile Valley, the flood

134. Elliott, “The Antonine Plague”; and Huebner, “Climate Change.”

135. For a technical overview of irrigation from sources of the twelfth through the fourteenth centuries
see Sato, “Irrigation in Rural Egypt.”

136. .William Shakespeare, Antony and Cleopatra, act 2, scene 7: “Thus do they, sir: they take the flow
o’ the Nile / By certain scales i’ the pyramid; they know / By the height, the lowness, or the mean, if
dearth / Or foison follow: the higher Nilus swells / The more it promises; as it ebbs, the seedsman /
Upon the slime and ooze scatters his grain, / And shortly comes to harvest.”
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was captured and contained for forty days or more within dense networks of
earthwork basins that covered the cultivable land of the floodplain. This first
cleansed the soil by leaching away accumulated salts and other minerals dele-
terious to plant life and, second, fertilized the ground by depositing on the
floodplain a thin layer of silt that had been carried down from the highlands of
Ethiopia by the Blue Nile during the inundation. As the flood ebbed, these
basins were breached and wastewaters returned to the Nile, leaving the wet,
fertile soil ready for the sowing of a single annual cereal crop (the winter or
shatawt harvest of later Arab authors like al-Nabulust). Commonly dubbed
“basin irrigation,” the practice is more properly known as flood recession irri-

gation or recessional agriculture.'¥’

Yet the strict seasonality of Nile Valley
irrigation must be distinguished from irrigation practices in the Fayyim. The
twelfth-century CE Egyptian bureaucrat [bn Mammati, chief of all ministries
under Salah al-Din (r. 1174-93) and his successor al-‘Aziz ‘Uthman (r. 1193—
98), makes this distinction clear in his administrative survey of Egypt Qawanin
al-Dawawin (“Regulations of the Ministries”). In his chapter on Egypt’s canals
and dikes, Ibn Mammati surveys the annual breaching of dikes and feeder
canals in the Delta provinces of Buhayra, Hauf Ramsts, and Damanhiir, which
principally occurred at the arrival of floodwater early in the month of Tat."
The Fayytm, however, was radically different, home to “many renowned
canals, filled to the brim and overflowing, as well as sluicegates, waterways,
and divisors; every village has a fixed water-right at a known time.”3® Open to
the Nile when the flood was at its height, these canals were then alternatingly
closed and opened on a repeating schedule during the next six months of the
year (Hatir—Baramiidah). As discussed in chapter 2 below, this regulatory
schedule governed the peculiarly abundant water supply of the province and
enabled the cultivation of two annual harvests—the standard shatawr as well
as a summer or sayfi crop—in portions of the depression. A more detailed
account of the schedule also appears in Abii Ishaq’s redacted dustir of 1031 CE,
which is translated in the appendix.

137. “Basin irrigation” technically refers to the practice of flooding a field at a low level and allowing the
water to infiltrate, rather than draining it as in flood recession irrigation.

138. Ibn Mammati, Qawanin, 205-33. Translation in Cooper, “Ibn Mammati’s Rules,” 60-77. For a
study of this system as described by the contemporary bureaucrat al-Makhztimi see Borsch and
Sabraa, “Qaniin al-Riyy.”

139. Ibn Mammati, Qawanin, 229: o4 i\ JQ) V_.wl.bj C\J‘.} uﬁf‘\} Baley sale by sgine 5,58 cL;- ab
poede s 3 ‘o slra
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Chapter 1
Capturing the Flood

And the river of the Fayyiim emerges from the Nile of Egypt upon
its rise.
—Abu-1-Fida’, Tagwim al-buldan

The Bahr Yiisuf and the Water Supply of the Fayyiim

The Fayyim receives water not directly from the Nile but through a natural
side-channel of the river known as the Bahr Yaisuf (“Joseph’s River”), which is
either an ancient subsidiary branch of the Nile or the partial remains of its pre-
historic course.! The Bahr Yusuf presently takes off from the western bank of
the Nile near the city of Dayriit and travels some 190 km north before bending
sharply to the west and emptying into the Fayytm at the village of al-Lahan.
The location of its headwaters has nonetheless been unstable over time.
Nineteenth-century British engineers claimed to have identified an early, albeit
undated, mouth at Mafallit some 35 km south of Dayrit, while certain early
Islamic geographers variously located its origin at Ashmiinayn or farther to the
south at Sohag—a 165 km stretch of the southern Nile Valley in all.? Beginning
with Ibn ‘Abd al-Hakam in the ninth century, however, Islamic authors most
frequently linked the head of the canal to a region called al-Manha located
somewhere in the vicinity of Dayriit (then Darwat Sarabam, later known as
Darwat al-Sharif). Arab geographers subsequently applied this obscure top-
onym metonymously to the entire length of the Bahr Yusuf between Dayriit

1. Sampsell, Geology, 90.
2. Cooper, The Medieval Nile, 101-2. See also Said, The River Nile, 63; and Sampsell, Geology, 90.
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CAPTURING THE FLOOD 39

and al-Lahtin, which was called the Khalij al-Manha (“al-Manha Canal”) and
attributed to the prophet Joseph.> The thirteenth-century geographer Yaqit
accordingly describes the region of al-Manha near Dayriit as “the name of the
mouth (famm) of the stream (nahr) excavated by the Righteous Joseph, which
brings to the Fayylim what it receives from the Nile.”* According to al-
Nabulusi, the al-Manha canal branched from the Nile “at the southern part of
the district of al-Ahmiinayn above a village known as Darwat Sarabam.” After
flowing past al-Bahnasa (ancient Oxyrhynchus), he continues, the channel
entered the Fayytim at al-Lahtin. Al-NabulusTt then gives several names to the
final section of the channel within the Fayyiim including the Bahr al-Fayyim
al-A ‘zam (Grand Canal of the Fayyum) and the Bahr al-A ‘zam al-Yisuft
(Grand Canal of Joseph). In the fifteenth century, al-Maqriz1 continued to dis-
tinguish between the channel’s southern arm (Khalij al-Manhd) and its termi-
nal stretch inside the Fayytim (Khalij al-Fayyiam), the latter then colloquially
known as the Bahr Yisuf.® In 1672 the German Wansleben still refers to the
channel as both the Calitz il Menhi and the Bahr Jusef, though the Ottoman
traveler Evliya Celebi in 1685 calls it only the Bahr Ydisuf. Both nonetheless
agree that its head lay at Dayrat.

In order to ascertain the water supply of the premodern Fayytim, we must
first remember that the perennial flow of the contemporary Bahr Yiisuf'is a rela-
tively recent development, the product of nearly a century of modern hydraulic
engineering in southern Egypt. This current perennial link between the Nile and
the Bahr Yusuf was first established only in 1873 via the opening of the
Ibrahimiyya canal, which branches from the river at Asyit and discharges into

3. Ibn ‘Abd al-Hakam, Futiih, 6 and 15. Early modern European authors variously transliterated o
as Mounha, Manhi, or Menhi. The pronunciation ¢ is established by Yaqut and Ibn ‘Abd al-
Hakam and is so rendered in Rapoport and Shahar’s translation of al-Nabulusi. For further refer-
ences see Maspero and Wiet, Matériaux, 83; and Timm, Das christlich-koptische Agypten, 1562.
According to Carsten Peust, the Egyptian name of the channel, Tm.¢, is likely derived from the root
im, “to be over/at an end,” while manha stems from the synonymous Vnhy, suggesting that the name
is to be interpreted as “last canal,” i.e., not leading to any other waterway (Peust, Die Toponyme,
103). An attractive but probably fanciful Coptic etymology is Ma n 2ae, “place at the end,” i.e., of
the canal.

4. Yaqut, Mu jam al-buldan, 5:217. Cf. the entry for Darwat Sarabam in Yaqut, Mu jam al-buldan,
2:453.

5. Al-Nabulusi, VF, 34: 43 3 oisedN) Jles) o Ll LIl 3 Ll dlanedl ang ol oy |
Pl [35)2] 89y S5 ) ) )

6.  Al-Magqrizi, Khitat, 1:190. The portion of the channel within the Fayyim is today officially known
as the Bahr Yuisuf behind (khalf) al-Lahain. Barnes, Cultivating the Nile, 22.

7. Wansleben, The Present State of Egypt, 153; and Dankoff, Tezcan, and Sheridan, Ottoman Explo-
rations, 204 and 354-55. Celebi also refers to the stretch of the channel within the Fayylim as the
“Canal (is;) of Joseph.”
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the head of the Bahr Yiisuf some 60 km north alongside Dayriit.? Yet before the
completion of the Asytit Barrage (1903), which diverts water into the head of the
Ibrahimiyya, this new canal had no headworks whatsoever and its water level
consequently rose and fell in time with the annual cycle of the Nile.” The flow
of the newly perennial Bahr Yiisuf was therefore subject to considerable
interseasonal variability in its early decades. Writing in 1889, the French engi-
neer Julien Barois claims that the discharge of the Ibrahtmiyya into the Bahr
Yisuf during the low-water season was insufficient for the irrigation of every
district along the Bahr Yaisuf’s course—Asytt, Minya, Bant Sweif, and the
Fayytim. It was therefore necessary to curtail all cultivation along the southern
stretches of the channel during these months in order to conserve the entirety of
its limited flow for the Fayyiim. According to Barois’ calculations, the channel’s
discharge at al-Lahtin was some 85 m*/second (7.3 million m*/day) during the
flood, falling to 17 m*/second (1.47 million m*/day) during the low-water season,
a decrease of some 400 percent.” Figures supplied in 1892 by the British engi-
neer Robert Hanbury Brown, Inspector-General of Irrigation for Upper Egypt,
are roughly identical: a discharge at al-Lahiin of 6.5-7 million m*/day during the
flood compared to 1-1.5 million m%/day at low water, a decrease of between 300
percent and 600 percent.!! Yet even after the completion of both the Aswan Low
Dam (1902) and the Asyiit Barrage the following year, discharge at al-Lahiin
still fluctuated between 3 million m*/day at low water and 8 million m*/day dur-
ing the flood."? Only the opening of the Aswan High Dam (1970) has stabilized
the flow of the channel at a high level throughout the year, thereby completing
its conversion into a truly perennial irrigation canal.”

In premodernity, the connection between the Nile and Bahr Yaisuf was
seasonal. Indeed, European colonial engineers noted that the mouth of the

8.  Before the construction of the Ibrahimiyya, Linant de Bellefonds proposed to divert the tail of the
natural Sohagiyya canal at Delga, some 14 km northwest of Dayrit, into the Bahr Yasuf to “main-
tenir les eaux d’étiage” in the latter channel. Linant de Bellefonds, Mémoires, 402. See also the
drawing of the connection in Linant de Bellefonds, Carte hydrographique de la partie septentrio-
nale de la haute Egypte.

9. Willcocks and Craig, Egyptian Irrigation, 1:434-35. See 438 for the annual discharge of the
Ibrahimiyaa in the early twentieth century.

10. Barois, Irrigation, 41.

11. Brown, The Fayim, 12.

12. Willcocks and Craig, Egyptian Irrigation, 1:444. Cf. the similar 1904 figures in Barois, Les irriga-
tions, 184: 15 m¥/second (ca. 1.3 million m*/day) during étiage and 95 m*/second (8.2 million m3/
day) during the flood, a 533 percent increase.

13. Wolters et al., “Managing the Water Balance.” See the graph in Barnes, Cultivating the Nile, 11, for
Nile discharge at Aswan before and after 1970.
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Figure 2. Cross section of the Nile Valley. Brown, The Fayiim and Lake Moeris
(1892).

Bahr Yasuf at Dayriit lay at a higher level than the low-water level of the
river. Consequently, before the opening of the Ibrahimiyya in 1873 the chan-
nel was linked to the Nile’s surface flow only during the inundation. After the
flood receded, this connection was again severed until the following year.'
This cycle surely resulted in far greater seasonal fluctuations of the Bahr
Yisuf’s flow than those recorded in the early years of perennial irrigation.
Unfortunately, the thoroughgoing restructuring of Nile hydraulics in the
nineteenth and twentieth centuries has made it impossible to observe and
document the channel’s natural cycle, and we must instead rely on scattered
ancient, early Islamic, and modern observations. Such testimony nonetheless
consistently describes a channel whose rhythms were intimately (and unsur-
prisingly) entangled with the annual increase and decrease of the Nile. Yet
several observers also remark that the Bahr Yiisuf alone of the Nile’s major
canals and branches continued to carry a reduced amount of water even after
the flood had receded and its visible connection to the river had been broken.
This peculiar semiperenniality notwithstanding, the remainder of this chap-
ter argues that the channel delivered the overwhelming majority of the
Fayyiim’s water supply during the inundation. This annual influx thus influ-
enced the form and function of the Fayylim’s premodern irrigation infra-
structure, which was designed not to regulate a perennial flow of water
through the al-Lahiin gap but to capture and contain the flood.

Arabic sources are consistent in their description of the seasonality of the
Bahr Yasuf. In a passing reference to the hydrology of Egypt, the fourteenth-
century geographer Abii-1-Fida’ remarks that “the river of the Fayytim (nahr

14. See the cross section in Brown, The Fayim, 10. Cf. Barois, Irrigation in Egypt, 28; Buckley, Irriga-
tion Works in India and Egypt, 13; Brown, “The Bahr Yusuf”; Willcocks, Egyptian Irrigation, 60;
Maury, “Irrigation et agriculture,” 82.
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al-Fayyiim) emerges from the Nile of Egypt upon its rise.”™ That is, direct
communication between the Bahr Yasuf and the Nile was annually reestab-
lished upon the rising (ziyada) of the Nile in flood. Ibn ‘Abd al-Hakam
describes the situation succinctly in his mythographic narrative, writing that
“[after] the water of the Nile rose, it then entered the head (ra’s) of the al-
Manha and flowed through it until it reached al-Lahiin.”'® The precise point
during the flood stage at which this linkage occurred cannot be determined
with certainty and probably changed over time in response to shifts in the
course of the Nile and the Bahr Yasuf, the migration of the channel’s head, and
the progressive siltation of the floodplain. Writing in the tenth century, al-
Mas ‘Udi claims that “when the rise of the water has reached nine cubits (s ‘at
adhru ‘, roughly 6 m), water enters the Canal of al-Manha and the Canal of the
Fayytim.”"” Although this passage is quoted verbatim in later authors and
seems to have become traditional,'® it puts the point of communication at just
past the halfway mark of a minimally optimal Nile Valley flood of 16 or 17

15. Abl-1-Fida’, Taqwim al-buldan, 46: 45\, ks pedll & pas Jo oo Cfu

16. Tbn ‘Abd al-Hakam, Futith Misr, 15: . J) ) s 4 o ¢ gmal) oy (B 508 < Jdl el wiily
osadI

17. A}leas Udt, Murdj, 2:368: a4l cb-) ]! C‘k" J2 ) das wsly b CL 131 oSy See also
Sijpesteijn, Shaping a Muslim State, 28. )

18. Al-Magqrizi, Khitat 1:158-59; Al-Magqrizi, al-Suliik li-ma ‘rifat duwal al-mulitk (Beirut: Dar al-
Kutub al-‘Tlmiyya, 1997), 1:80; and Ibn Tagribirdi, Nujam al-zahira fi mulik Misr wa-I-Qahira
(Leiden: Brill, 1855), 1:59.
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cubits (10.5-11.3 m).!"” Yet whenever the connection was established, the water
level of the channel subsequently began to rise. As recounted by the engineer
Pierre-Dominique Martin in the Description de I’Egypte, this increasing down-
stream flow soon enabled the irrigation of rural districts along the Bahr Yasuf’s
southern course: “during the inundation, the Bahr Yaisuf communicates with
the other parallel canals [i.e., the irrigation canals that take off from it] and
through them covers the lands that lie between it and the river.”?* In heavy
flood years, the waters carried by the channel could lie long on the countryside.
The French engineer Edme-Francois Jomard remarks in the Description that a
massive flood in the year 1800 still stood high at the end of December, covering
all the lands between Bani Sweif and the Fayyiim and making foot travel
between the two provinces impossible.?!

While papyrological evidence is scant, the progressive downstream rise of
the Bahr Yuisuf is alluded to in the fragmentary record of a hearing held in 208
CE before the prefect of Egypt Subatianus Aquila in the city of Oxyrhynchus
on the western bank of the channel, which was then known by the Hellenized
Egyptian name Tomis potamos (Tomis River).?? The hearing concerned the
organization of the shipping of tax-grain downstream from Oxyrhynchus in the
direction of Alexandria. As described by one Ammonios, head of the Oxy-
rhynchite city council, it was customary to empty the public granaries that lay
alongside channel and to transport their contents only during the flood, when
the water level was high:

6 motapdg 6 Muétepoc odtoc O mapakeipevoc Tf| dvaphot (I avopdoet)
énipolav ioyt (L Toyer) kai doyidiay Hdatog. a&lodpev Tote 0 Thola Téumecon
Kol tag moapamotapiong kopog tpdtov PactalecHor \petd tovTov/ [[did
10d3¢]] T0d Totapod, petd 10010 TO KOTH TAGGAAOV TO GHVNOEC £fval Kai TO
VEVOLLGULEVOVVOV.

This river of ours [the Bahr Yusuf], which lies adjacent to the flood, has an
influx and an abundance of water. So we ask that boats should be sent at that
time and that the villages adjacent to the river be cleared first by means of this

19. Sixteen-cubit flood: Sijpesteijn, Shaping a Muslim State, 20 and note 29. Seventeen-cubit flood:
al-Mas ‘udi, Murij, 2:362; and al-Maqrizi, Khitat 1:157.

20. Martin, “Description hydrographique,” 12—13. Cf. Barois, Les irrigations, 180. See also Willems et
al., “The Analysis of Historical Maps.”

21. Martin, “Description hydrographique,” 20.

22. From Egyptian #3- ‘m, “the channel.”
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river, and afterward the usual [system] according to the peg (to kata passalon
to synéthes) be in effect beginning, as is customary, from the upper regions, and
that each granary be emptied and [its contents] carried to the usual place.?

Although this local terminology was obscure to the prefect, Ammonios clari-
fied that rather than leaping from village to village, under the customary “peg”
system each district began in its upper, that is, southern, districts and emptied
its granaries together in time with the flood, starting with those directly adja-
cent to the Bahr Yasuf. In other words, Oxyrhynchite granaries were cleared
from south to north, moving downstream with the rising waters. The “peg”
(passalos) of the system perhaps referred to Nilometers in miniature, local
measuring devices that indicated when the channel had risen high enough to
bear a laden vessel safely.?* The seasonality of shipping on the Bahr Yasuf is
likewise noted by the tenth-century geographer al-MuqaddisT, by al-Nabulust’s
survey, and by the seventeenth- and early eighteenth-century travelers Wansle-
ben and Lucas, all of whom write that only during the flood was the water level
of the channel high enough to enable the safe passage of vessels.? In a separate
treatise on Ayyuibid administration, al-NabulusT also reports that in one recent
year (i.e., sometime during the early 1240s CE), the level of the Nile fell before
all of the tax grain could be transported by boat out of the Fayyim through the
dam at al-Lahiin (on which see below), thus trapping some 80,000 ardabbs of
grain (ca. 7.2 million dry liters) inside the depression.?® A late ninth- or early
tenth-century Arabic letter sent from the Fayytm to the capital Fustat likewise
attests to the seasonal impassibility of the Lahiin inlet. The sender writes that,
shortly after his arrival in the depression, “no one is arriving from or leaving
for Fustat and there is no longer any water in the Fayyiim Canal (khalij al-
Fayyiim) and no boat enters or leaves.”?

The recession of the flood thus dramatically reduced the water level of

23. POxy. 22.2341 (208 CE), I. 4-10.

24. So the ed. pr. 114.

25. Al-Nabulusi, VF, 42. Al-Muqaddasi, Kitab ahsan al-tagasim, 208 (cited from Rapoport and Shahar,
“Irrigation,” 7); Wansleben, The Present State of Egypt, 153; and Lucas, Voyage 2:46. See also
Cooper, The Medieval Nile, 102n10 with refs.

26. Rapoport, Rural Economy, 80. See the partial translation of al-Nabulusi’s Luma * al-qawanin in
Owen and Torrey, “Scandal in the Egyptian Treasury,” 74.

27, e Ny ol o ol Lol s 3 dy Blladll I i Yy ps 1) D6 (P Cambr: UL Tnv.
Michael. A 1337, 11. 19-20). Publlshed in Tllher and Vanthleghem “Un voyageur.” On the relatively
poor navigability of the Bahr Yasuf in general see Martin, “Description hydrographique,” 3, where
he claims that the channel “suffit a peine a la navigation de quelques légeéres barques.”
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CAPTURING THE FLOOD 45

the Bahr Ysuf, eventually delinking it from the river’s surface flow. As
described by the English traveler James Augustus St. John in 1845, this
caused portions of the channel’s bed to dry out entirely, permitting foot traf-
fic along its exposed bed:

By [a local farmer’s] aid we traversed the bed of the great arm of the Bahr
Yusuf, by which, at the season of the inundation, the waters of the Nile are
conducted into Lake Mceris, and diffused in innumerable smaller streams all
over the province, which they fertilize and beautify. In several parts of the
channel, now dry, we observed immense quantities of oyster-shells, bright and
shining like mother of pearl.?8

Yet the channel was not totally dry, for St. John elsewhere describes it as
“reduced, during the hot season, to a chain of small shallow ponds, in many cases
miles asunder.”” The source of this moisture is not altogether clear since there
has been no scientific study of the phenomenon. Some is surely attributable to
residual floodwater that pooled in low-lying areas of the channel. Moreover, a
recent analysis of eighteenth-century maps suggests that the Bahr Yaisuf was the
only viable drain for wastewaters released from the Middle Egyptian districts
that the channel had itself irrigated during the flood.*® Robert Hanbury Brown
confirms this suspicion, describing the Bahr Yasuf as the “channel of discharge
for the basins which it has filled, or helped to fill.”*! Devoid of fertilizing silt and
contaminated with salt and other minerals leeched from fields during irrigation,
this drainage water would nonetheless have supplemented the flow of the chan-
nel for a brief period during the low-water season.*? Still, persistent infiltration
from the Nile Aquifer probably accounted for much of the Bahr Yaisuf’s dry-
season flow, especially late in the year when the period of drainage was long past.
Underlying most of the floodplain and recharged by infiltration from the earthen
beds of canals and fields irrigated by flooding, the aquifer’s water can be exploited
through both seepage and wells.* Indeed, aquifer seepage would account for al-

28. St. John, Egypt and Nubia, 182.

29. St. John, Egypt and Nubia, 192.

30. Willems et al., “The Analysis of Historical Maps,” 295-300 and 309. See also Subias, Fiz, and
Cuesta, “The Middle Nile Valley.”

31. Brown, The Fayim, 11.

32. The higher salinity of water entering the Fayyiim through the Bahr Yusuf was noted by William
Willocks: Willcocks and Craig, Egyptian Irrigation, 2:854.

33. Omran, “Land and Groundwater Resources.”
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Nabulust’s description of the continual replenishment of the Bahr Ysuf after the
flood season. In his words, the rural districts of al-Bahnasa and al-Ashmiinayn
along the southern arm of the al-Manha continued to irrigate from the channel
after the flood, drawing so much water that it would have been depleted within
in a month were it not for perpetual seepage (nazaz) from underground sources
(nab ). He claims that no matter how much water was withdrawn, “this seepage
immediately substitutes for it, mixing with what was obtained from the Nile’s
[flood] water.” Although the text is not entirely clear, it seems that seepage water
within the final stretch of the Bahr Yusuf continued to supply gravity-driven
lateral canals in the depression during the low-water season:

SISy Ll zn o ol e Lzl 3 By 4 gndl o o s Ay
Bladl Jdl slo G o dnans Dol U3y Bodmn 4 wslon 0 Gl Jp3 G
S ol 5l Sl 5w bl sl LIS @l &L 2SSl g
st oy oo Al by Lplally balndly eslowy Leyliny Lapdl
19 Lol 1SS Ll ol o ab o Joloed) an oy ol 5l Sl b il

I say—may God grant success—there are openings (khuriig) in the bed of the
al-Manha Canal and in the lower parts of its banks at numerous locations,
which are fed by an underground source (nab ‘) from which water seeps. This
is because its level descends below the level of the water of the Blessed Nile.
It is part of its ingenious design that whenever water is drawn through these
openings toward the lands of the villages of the Fayylim—its cultivated fields,
gardens, trees, and sugar plantations—or by means of water wheels, thereby
decreasing the water level [in the Bahr Yusuf], the seepage immediately substi-
tutes for it, mixing with what was obtained from the water of the Nile [i.e., the
flood]. This is always and forever the case.>

Modern observers described the Bahr Yaisuf in similar terms, such as
Wansleben’s aforementioned remark that the channel “keeps fresh water all the
year,”® Lucas’ assertion that it “never lacks water,”* and Jomard’s observation
that “the canal that irrigates the Fayylim carries water all year.”* Yet this water
was explicitly received from sources other than the surface flow of the Nile. As

34. Al-Nabulusi, VF, 41. Translation lightly modified from Rapoport and Shahar.
35. Wansleben, The Present State of Egypt, 153-54.

36. Lucas, Voyage, 2:46.

37. Jomard, “Mémoire sur le lac de Moeris,” 160.
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described in 1854 by the French engineer Linant de Bellefonds, chief of Egypt’s
Ministry Public Works from 1831-69, the Fayyiim, like the rest of rural Egypt,
was inundated by water carried into the depression by the Bahr Yasuf during
the annual flood. Unlike the rest of Egypt, however, “in the season of low water
(I’etiage), this natural canal [i.e., the Bahr Yusuf] still provides waters for irri-
gation, but they no longer come directly from the river and are only waters that

come from springs that emerge from the bed of the canal.”®

Linant says much
the same in his 1871 memoirs, writing that that “the Joussoufi [i.e., Bahr Yasuf]
is the only canal in Egypt that, despite not receiving water from the river dur-
ing low stages (étiages), nevertheless retains [water], which serves for the irri-
gations of the Fayyum.”*® Elsewhere he clarifies the situation, remarking that
during the flood season, the Bahr Yaisuf “has as much water as is necessary for
flood-recession irrigation (inondation) and canal irrigation (arrosage). But
since its mouth (prise d’eau) at Dayrit is not cut deeply enough to receive
water from the Nile during the low season, it “bears only those waters that arise
from the depths of its bed.”*® Later authors echoed these descriptions. As
described in 1891 by the former chief irrigation engineer of the Egyptian Sudan
Alfred Jacques Chélu, “at low water (/’étiage), the Bahr Youssef, nearly dry,
brought [to the Fayyiim] only brackish infiltrations from the lands of Middle
Egypt, along whose lowest parts it ran.”* So too the British engineer William
Willcocks, who in 1913 states succinctly that “the Bahr Yusuf used to obtain its
summer supply from infiltrations only” before the opening of the Ibrahimiyya
Canal.#?

That the Bahr Yasuf was never completely desiccated is thus abundantly
clear. Yet if St. John’s account of a dry bed dotted by “small shallow ponds™ is
representative of typical conditions, this suggests that the channel did not carry
a steady, if shallow, stream throughout its entire length during the dry season.
Al-Magqrizi suggests as much in his brief account of the al-Manha-Fayyim
canal, claiming that the channel was merely wet in patches along its southern
extremities, becoming a true stream only when it neared the Fayytim:

38. Linant de Bellefonds, Carte hydrographique de la moyenne Egypte.

39. Linant de Bellefonds, Mémoires, 4.

40. Linant de Bellefonds, Mémoires, 18, cf. also 55: “Le Bahr Joussef, ou Bahr Youssef, est un cours
d’eau naturel qui peut avoir existé de toute anti uité, mais qui n’a di couler que pendant les inonda-
tions.” So also Shafei, “Fayoum Irrigation,” 298: “Its [i.e., the Bahr Yasuf’s] bed was higher than
the Nile summer level and only infiltration water reached Lahtn after the flood.”

41. Chélu, De I’équateur a la Méditerranée, 384.

42. Willcocks and Craig, Egyptian Irrigation, 1:305.
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Khalij al-Fayyam and al-Manha, which Allah’s prophet the Righteous
Joseph—Peace be upon Him—excavated when he created the Fayyiim, as is
recounted in the report on the Fayylim in this book.*® It derives from the Nile
and its course is never interrupted. When the Nile reaches the region of Darwat
Sarabam, which is today known as Darwat al-Sharif . . . an arm branches from
its western side called al-Manha, which receives a stream that leads to the
Fayyiim, now known as the Bahr Yusuf. The course of this stream is uninter-
rupted throughout the entire year and it irrigates the Fayytim perennially, chan-
neling its excess water to the lake that is there. Remarkably, its water [flow] is
cut off at its mouth [at Dayriit], but [further downstream] there is moisture and
then a place covered in wetness. From this wet place, the channel flows weakly,
thereafter becoming a flowing stream that cannot be crossed except by boats.
Streams branch from it and they are distributed throughout the Fayytim, irrigat-
ing its villages, farms, gardens, and all its dwelling places. Allah knows best.**

The premodern Bahr Yaisuf was thus something of a hybrid: an inundation
canal that received water directly from the Nile only during the flood, but also a
semiperennial channel that carried drainage and infiltration during the rest of the
year. This water regime scarcely resembles that of the present day, in which the
now-perennial Bahr Yaisuf carries a steady stream of water into the Fayylim with
only minimal interruption throughout the year.*’ It is therefore important to avoid
retrojecting into premodernity the contemporary hydraulics of the channel.*¢

43. Multiple variants of the legend are recorded in Al-Maqrizi, Khitat, 1:655-68.

44. Al-Magqrizi, Khitat, 1:190. See the French translations of this passage in Silvestre de Sacy, Chres-
tomathie arabe, 2:308; Quatremére, Mémoires géographiques, 1:402-3; and Toussoun, Mémoire,
1:175-76.

45. Water is cut off for several weeks in January, a period known as the gafaf (“drying out”), during
which cleaning and other maintenance work is performed. Price, “Evolution of Irrigation,”
261-64.

46. Pace Romer, “The Nile in the Fayum.”
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Indeed, in marked contrast to the current situation, Arab observers often remarked
that the primary distinguishing feature of the Fayyim’s irrigation system was its
ability to store floodwater for use in double-cropping. Thus the Egyptian physi-
cian Ibn Ridwan (988-1061 CE), who writes that “the Fayytim stores within itself
(vakhzan fihi) the waters of the Nile and is cultivated multiple times per year.”*’
This following section investigates this phenomenon, arguing that the Fayytim’s
major irrigation infrastructure was designed not to regulate and distribute a
perennial influx as it does today but to capture and contain the flood.

Capturing the Flood: The al-Lahiin Dam

Arriving in Aswan in early June, the flood began to rise rapidly during July and
August. According to Arabic historiographical tradition, the administrative
dustir of Abtu Ishaq, and al-Nabulust’s survey, Fayyum irrigation required a
rise in the Nile of only 12 cubits (ca. 7.8 m), compared to the 16 or 17 cubits
deemed optimal in the Nile Valley. It was a marvel, al-BakrT writes, for “there
is not in the land of Egypt a place irrigated from these [twelve] cubits apart
from the Fayyim.”*® This was surely a function of topography. Whereas in the
Nile Valley the flood had to reach a height sufficient both to overtop the river’s
embankments and expand to cover the entire agricultural landscape, water
flowed directly into the Fayyiim depression through the Bahr Yaisuf and was
then swiftly transported across the sloping terrain of the depression by gravity,
which may have enabled irrigation at lower flood-volumes. The moment at
which the flood arrived nonetheless surely differed from year to year. Wansle-
ben records that the inundation of 1672 arrived on 2 August and purified the
province’s waters, which had become scant, stinking, and so polluted by agri-
cultural waste that they were undrinkable. It is at this time, he writes, that “the
Cisterns of the Town [Madinat al-Fayytim] are fill’d with Water, which the
Inhabitants drink all the year long, therefore this inundation makes all the peo-

ple of the Country round about to rejoice.”

47. Tbn Ridwan, Kitab daf* madar al-abdan, 16.: e\ b S\s ale &3 ¢S elo a5 (}:.‘SJ\ Quoted
by Al-Maqrizi at Khitat, 1:669 (see appendix below).

48. Al-Bakri, Al-Masalik wa’l-mamalik, 1:515 (no. 866): .%\).U\ e e piy asr p2n o)) pp s
O?A!\ & Abil Ishaq in al-Magqrizi, Khitat, 1:670; and al-Nabulusi, V'F, 44. ngijpesteijn, Shaping a
Muslim State, 28 with note 82. For flood levels and the Nile Valley see Borsch, “Nile Floods and the
Irrigation System,” 133.

49. Wansleben, The Present State of Egypt, 161-64.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



To the Bats Drain I A
t ,"‘ Pyramid (Amenemhat Ill) and Labyrinth

gy

A
Ravines
. —~

Pyramid (Senwosret Il) -
- To the Nile
\ \\_\ 5 Gisr EVSheikh Pl
/ Gadallah

/‘ Bahr Yusuf
N\ | Lahui

1 D

To the Fayum

Hawaret El-Maqgta

Gisr El-Bahlawan |

& Gebel Abu Sir
/ N
L'/\\_/
Legend
= Dam near El-Lahun
Heavy Bank Protection (Walls) on the Bahr Yusef 0o 1 2 4 8
[ == Kilometers|
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The initial capture of the flood at al-Lahtin was controlled by two large
dikes, the stone-clad Jisr al-Shaykh Gadallah and the earthwork Jisr al-
Bahlawan, the latter of Ptolemaic date and the former probably dating to the
pharaonic period.>® These two structures helped to divert floodwaters west-
ward into the inlet. The inlet itself was then blocked by a masonry dam that
spanned the breadth of the channel. According to Ibn ‘Abd al-Hakam the dam
was constructed by Joseph during the reclamation of the depression, whence
its common appellation the “Rock of Joseph™ (al-Hajar al-Yiisufi).>' The earli-
est extant literary description of the structure is that of the first-century BCE
geographer Strabo, who simply mentions that “locks” (kleithra) on the canal
allow engineers to store (famieuousin) water within the Fayytim.’?> There is
little evidence in the papyri with which to compare this account. The only
ancient references to control works at al-Lahiin (Greek Ptolemais Hormou)
derive from the third-century BCE archive of Kleon and Theodoros, two chief
engineers (architektones) who successively administered the Fayytim’s irriga-
tion system in the first decades after the Ptolemaic reclamation (see chapter 3
below). Yet it is not altogether clear whether the few references in this archive
are to the dam itself or other downstream infrastructure that governed the ini-
tial apportionment of water into the Fayylim’s various canals.> The most prob-
able notice comes from a fragmentary letter of 260-249 BCE that refers to
water flowing from the “locks” (katakleides) at Ptolemais Hormou through the
“great canal” (megalé dioryx), the latter probably a reference to the terminal
stretch of the Bahr Yiisuf within the depression.>* The archive elsewhere pre-
serves references to sluice gates (thyrai) at Ptolemais Hormou, which could be
opened or closed to regulate the flow of water through the rest of the canal
system. In a damaged letter of 256 BCE, the sender refers to the potential clos-
ing of one such gate (mian thyran) at Ptolemais Hormou in order to moderate
water flow.>> A contemporaneous letter from a writer based in Philadelphia on
the Fayyiim’s eastern margins requests that multiple sluice gates (tas thyras) be
opened since the water level of an unnamed canal (perhaps the eastern desert

50. Hassan and Tassie, “Modelling Environmental and Settlement Change,” 40.

51. Ibn ‘Abd al-Hakam, Futith Misr, 15.

52. Strabo, Geog. 17.1.37.

53. Most notably the so-called “six-gated sluice” (é£aBvpog) mentioned in some two-dozen penthémeros
receipts, e.g., BGU 4.1075 (148 CE) and PKron. 68 (150 CE). See Pearl, EEA®YPOX.

54. P.Petrie Kleon 34 (260-249 BCE).

55. PPetrie Kleon 18 (26 August 256 BCE).
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52 GARDEN OF EGYPT

canal) has not sufficiently risen.’® Even if these are regarded as explicit refer-
ences to the dam, they offer little beyond the indication that it was equipped
with sluice gates.

Detailed accounts of the form and function of the dam begin to appear only
in the early Islamic period.’” Al-Mas Gdi provides the earliest notice, a passage
that confirms the existence of sluice gates (qanatir) that allowed water to pass
through the dam itself. His reference to the “days of its [the dam’s] closing
(ayyam saddihi)” nonetheless suggests that its primary function was to admit
and then to contain the flood, just as Strabo had remarked centuries earlier:
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In the wall of the rock are streams (fawwarat), through some of which water
flows today yet some cannot be seen. And at the upper part of the rock . . . is a
conduit (shadhrawan) . . . and water enters the Fayyim [in proportion to] the
weight-bearing capacity of the Rock. And the isqala—these are channels
(gandtir)y—were created for water to flow through and so that the dam might
not be submerged during the days of its closing. And as for the proportions in
the construction of the Rock of al-Lahiin, they were calculated such that only
the water that is sufficient for the Fayytim passes through it.>

The later Andalusian geographer al-BakrT appears to draw on al-Mas ‘0d1,
likewise describing a dam with both a large central conduit (shadhrawan)
and multiple “streams” (fawwarat). Basing himself on unknown sources in a
later passage, he offers yet another description of the “day of the closing of
the Rock of al-Lahiin” (yaum sadd hajar al-Lahiin [sic]) as the flood receded,
an event attended by the local district amir, juristic officials, engineers (ahl/
al-handasa) who oversaw the closing of the structure, and even the amir of
the Fayytim, all accompanied by crowds and music.*® Similar events sur-

56. PPetrie Kleon 19 (13 October 256/55 BCE).

57. The following draws in part on Rapoport and Shahar, “Irrigation,” 6-9.
58. Al-Mas‘udi, Muriyj, 2:385-86.

59. Al-Bakii, Al-Masalik wa’l-mamalik, 1:514-15 (no. 865).
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CAPTURING THE FLOOD 53

rounded the breaching of dikes at Cairo during the flood—the kasr or fath
al-khalij—festivities that celebrated the annual arrival of the waters that
filled the city’s canals and cisterns.®’

The sluice gates first described in the tenth century were gone by the elev-
enth. The geographer al-Muqaddast, who visited Egypt in this period, describes
a simple spillway dam that could be passed over by boats when the Nile was
high. Glass outlets at the base of the dam (mandfis) also allowed water to
escape when the dam was shut and the Fayytim had received all that it need-
ed.® Writing in 1031 CE, Abii Ishaq similarly suggests that the dam’s form had
simplified since the Hellenistic and early Islamic period, though the glass
mandfis were still present at its base. In his account, the structure was com-
posed of two sections, a long stretch running north-south and a shorter wall
running east-west, which intersected the longer span at its southern terminus.
This likely refers not to the dam itself but to the Jisr al-Sheikh Gadallah and the
Jisr al-Bahlawan. The primary purpose of the dam proper—The Rock of
Joseph (al-Hajar al-Yusufiy—was to hold back floodwaters until they had
reached the requisite height of 12 cubits, at which point the dam would be
breached to allow water to flow toward the capital city. Since the ancient
qanatir were no longer in use, water entered the Fayylim in Abt Ishaq’s period
through two openings in the dam, one in the south and one in the north, each of
which was later closed via an embankment (jis7) made of local grass and veg-
etation (see the appendix below).

Al-Nabulust later offers a detailed description of the annual opening and
closing of the dam via its central spillway. Closed with a block (git ‘@) fash-
ioned of a palm log wrapped in rags and rope to increase its girth, the spillway
was opened during the inundation to admit floodwater and to allow the passage
of vessels that might otherwise founder if they attempted to pass over the stone
cap of the dam, which would eventually be submerged by the rising waters.
Missing entirely from al-Nabulust’s description is any indication that the dam
in this period could admit significant amounts of water after the flood.
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60. Echols and Nassar, “Canals and Lakes of Cairo,” 207.
61. Al-Muqaddasi, Kitab ahsan al-tagasim, 208.
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The aforementioned block is a long palm log upon which straw and rags are
affixed. These are tied up with ropes, so that it becomes very thick. There are
strong ropes at its edges, and the ends of these ropes are in the hands of large
groups of men on the bank adjacent to the village called al-Lahtin, and on the
opposite bank. They release the ropes little by little, while the water carries the
block and pulls it toward the opening located in the dam of al-Lahtn, in the
midst of the structure. The water of the days of the Nile (ayyam al-Nil, i.e., the
flood), flows out from this opening, and boats go in and out through it, as they
do not want to risk passing over the stone (hajar) [crest of the dam] for fear of
being shipwrecked, due to the power of the water’s turbulence. But when the
Nile recedes, and the stone is exposed, water continues to escape from this
opening. It is then that large groups of men from the villages of the Fayytim, as
well as engineers, gather together to install this block as has been explained.
They release it little by little until it comes to the mouth of the opening and
blocks it, and thereby prevents the water from escaping. The men pile up soil
and clay upon it so that it resembles the bank adjacent to the structure, so much
so that a person may cross over the dam from al-Lahun to the bank of Qay, just
as he would proceed on the same bank. The purpose of blocking the opening is
so that the water, which [otherwise would have] escaped through it, will be
available for the villages of the Fayytim. This occurs at the time when the Nile
still reaches it, and before its flow stops at the opening of al-Manha Canal [i.e.,
at Dayrit], which becomes dry each year as I described.

Modern accounts of the dam are relatively few, beginning with Evliya
Celebi’s description of the Jisr al-Lahiin as “a great bridge of [three?] arches

62. Al-Nabulusi, VF, 41.
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CAPTURING THE FLOOD 55

that stretches like a rainbow in the sky over Joseph’s canal.”®* European autop-
sies supply slightly more information. Paul Lucas writes that the Nile commu-
nicated with the Fayytim through the inlet “in the times of its height (hauteur)”
by means of a “lock” (écluse) on the Bahr Yaisuf.* Savary offers slightly more
detail, remarking that the locks (écluses) at the entrance to the Fayytim are
opened during the months in which the Nile descends, at which point water
enters and is stored in the Fayylim, a “second inundation” that can later be
directed at will for irrigation.%5 P. D. Martin in the Description de I’Egypte
writes of a three-arched pont at the entrance to the Fayyiim. Each archway was
2.8 meters wide and was fitted with a movable weir (déversoir) used to modu-
late the influx of water during the flood.® Elsewhere in the Description, Jomard
writes of a perennially permeable structure that could admit the Bahr Ysuf’s
meager flow during the dry season: “a bridge of stone with three arches,
through which waters flow, falling about one meter during the low waters [sea-
son].” He adds that another dike runs east-west along the base of the gorge
north of al-Lahiin, “along which the waters of the canal flow, in part, in the
time of the flood.” Waters not admitted through the dam and inlet during the
inundation continued to flow north through an extension of the Bahr Yusuf.%’
This notice is reflected in Pierre Jacotin’s map of the Fayytim for the Descrip-
tion (see fig. 5 above), which illustrates the features described by Jomard, and
in Hanbury Brown’s account of the three-arched “old Lahtin regulator.”

This testimony suggests that the dam at al-Lahtin underwent significant
changes over the centuries, transitioning from a structure pierced by sluice
gates to a simpler spillway and then back again by the later Ottoman period. As
I will argue in chapter 3 below, these changes were in part a response to vary-
ing levels of state investment in Fayytm irrigation, primarily the maintenance
of the Bahr Yasuf’s inlet, which tended to become clogged with silt. Regard-
less, the balance of the evidence from Strabo to the nineteenth century indi-
cates that the primary purpose of the dam at all times was to capture and store
water in the Fayylim—tamieud in Strabo’s Greek and yakhzan in Ibn Ridwan’s
Arabic. Only near the end of the nineteenth century was the dam redesigned as
a regulator in order to control the influx of the newly perennial Bahr Yasuf

63. Dankoff, Tezcan, and Sheridan, Ottoman Explorations, 352. I have suggested the restoration of the
lacuna based on Jomard’s and Martin’s later accounts. See below with notes 66 and 67.

64. Lucas, Voyage, 2:41.

65. Savary, Lettres, 2:37.

66. Martin, “Description hydrographique,” 21.

67. Jomard, “Mémoire sur le lac de Moeris,” 160.
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56 GARDEN OF EGYPT

Figure 6. The “old Lahiin regulator” at the Bahr Yusuf’s inlet. Brown, The Fayiim and
Lake Moeris (1892).

precisely. Writing near the end of the century, the French engineer Jacques
Chélu remarked that modern restructuring of the Bahr Yasuf’s flow had indeed
effected a dramatic change in the infrastructure at al-Lahiin, which had previ-
ously served merely to retain the waters stored (emagasinées) in the depres-
sion.%® The following section explores the phenomenon of water storage in
greater depth, arguing that the ability to store and later distribute floodwater
was the foundation of the Fayyiim’s singular productivity.

Storing the Flood: The Tutiin Basin and Other Reservoirs

Located in the Tuttin Basin are the remains of a massive dike or seawall, sec-
tions of which are extant between the modern villages of Itsa and Shidm, the

68. Chélu, De ['équateur a la Méditerranée, 384.
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Figure 7. Remains of the Itsa-‘Izbat Abu al-Nur dike. Redrawn by Julian Thibeau
from Garbrecht, “Historical Water Storage,” 53, fig. 4.

Figure 8. The Itsa-‘Izbat Abt al-Nir dike and the Tutlin Basin. Detail from
Jacotin Pierre, Carte topographique, Carte 19, Faioum (1818). Image courtesy

of David Rumsey Map Collection, David Rumsey Map Center, Stanford
Libraries.
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Figure 9. The Itsa-‘Izbat Abt al-Nar dike and the Tutlin Basin. Detail from Linant de
Bellefonds, Carte hydrographique de la Moyenne Egypte (1854). Image courtesy of
gallica.bnf.fr / Bibliothéque nationale de France.

latter an Arabized Egyptian toponym meaning “dam of the water.” Originally
running more than 7 km between Itsa and the village of ‘Izbat ‘Abi al-Niir,
much of the structure now serves as the foundation for the modern road linking
the two settlements.®® The purpose of the dike remains debated. In the most
sustained investigation to date, the hydrologists Giinther Garbrecht and Horst
Jaritz concluded that its original construction was in opus caementitium, thus
dating its initial construction to the early Roman period, though Dominic Rath-
bone prefers an earlier but unspecified Ptolemaic date.”® The mixture of materi-
als and construction styles throughout nevertheless indicates that the dike was
continuously repaired well into the nineteenth century, after which point it
went out of use.

Sitting largely perpendicular to the mouth of the Wadrt al-Nezla, the pri-
mary drain in this part of the depression, the dike clearly would have prevented
floodwater from escaping from the Tutlin Basin and draining into the Birkat
Qartin.” Garbrecht and Jaritz accordingly suggest that it enabled the creation
of a reservoir of some 114 km? every year between October and February/
March, which would have been drawn down by local farmers. Overflow would
have passed into the small lake in the neighboring Gharaq basin via a canal cut

69. Davoli, L archeologia, 269.

70. Garbrecht and Jaritz, Untersuchung; and Garbrecht, “Historical Water Storage.” Contra Rathbone,
“Mapping the South-West Fayyum,” 1113.

71. See also the brief description in Bagnall and Rathbone, Egypt, 142—43.
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CAPTURING THE FLOOD 59

Figure 10. Remains of the Itsa-‘Izbat Abt al-Nur dike near Itsa. Photo by author,
2011.

through the rock barrier separating the two basins. The presence of a reservoir
in the Tutlin Basin, they argue, accounts for one of the region’s modern top-
onyms, “Basin of the Birds” (Haud al-Tuyiir) since a large, semipermanent
body of water would have attracted considerable waterfowl. The current col-
loquial name for the region, a/-Mala a, Garbrecht suggests, refers to “a wide
and open area covered with water.””> Relatively sparse premodern settlement
in the region apart from the villages of Tutiin and Qalamshah, they add, lends
further support to the idea that this portion of the depression was long given
over to other purposes. Building on this theory, papyrologist and archaeologist
Cornelia Romer has recently argued that a reservoir impounded behind the
dike could have retained water not only for use in the Tutlin but also for the
canals that served the northwestern stretches of the province, the Themistou
meris in the Graeco-Roman period. Damage to the wall dated by Garbrecht and
Jaritz to the third or fourth centuries CE would therefore seem to explain the

72. Garbrecht, “Historical Water Storage,” 59.
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60 GARDEN OF EGYPT

Figure 11. Stone-faced section of the Itsa-‘Izbat Abii al-Niir dike near Itsa. Photo by
author, 2011.

decline of marginal western settlements like Theadelphia in the later Roman
period.”

There are several apparent problems with this theory. Archaeologist Paola
Davoli has already questioned what economic purpose would have been served
by flooding a vast area of prime agricultural land for much of the year. Indeed,
Graeco-Roman villages along the southern border canal such as Tebtynis and
Kerkeosiris farmed lands to their north, an area that would have been covered
by the proposed reservoir.” Further, the Tutiin Basin was not as depopulated as
Garbrecht and Jaritz suppose. Though thinly settled by comparison to the rest
of the central Fayytim, al-NabulusT identifies a handful of settlements in the
area, all of whose fields would have been inundated were the Tutin flooded to
the extent proposed by Garbrecht and Jaritz (see map 3).” Finally, although the
dike was still in use well into the nineteenth century, European travelers and
scientists do not describe, in text or in their maps, a reservoir in the Tutiin of

73. Romer, “Why Did the Villages?”
74. Davoli, L archeologia, 270.
75. Hayshat Dumishiyya, al-Qalhana, Umm al-Siba‘, Qambasha, al-Mahimsi, Tutin, Buljusiq.
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CAPTURING THE FLOOD 61

the massive size imagined by Garbrecht and Jaritz. Absence of evidence is
hardly dispositive, of course, but it does suggest caution.

Drawing on a passage in Robert Hanbury Brown’s 1892 study of the
Fayytim, Davoli has suggested that the Itsa-‘Izbat Abt al-Nir dike was indeed
designed to retain water in the Tutlin but only temporarily for the purposes of
traditional flood-recession irrigation. Brown writes that large-scale flood-
recession irrigation in the Tutlin, a practice that had only recently been aban-
doned, was responsible for the seasonal variations in the level of the Birkat
Qartin, which received a massive influx of drainage from the Tutiin in the early
autumn:

The former manner of conducting the irrigation of parts of the province would
have caused a much larger proportionate discharge into the lake, than finds its
way to it at present. Considerable areas were enclosed by banks, and inundated
under the Basin system, known in the Fay(im as “Malaq,” in contradistinction
to irrigation by small field channels, a system called “Misqawi.” The contents
of these small basins, when emptied, flowed into the lake. On the south side of
the Faylim there was, until late years, a large basin known as “Hod-el-Tuyr”
(the Basin of the Birds), which was formed by building an immense wall across
a fold contour of R.L. 15.00 [i.e., 15 masl]. The top of this wall is about R.L.
16.00. The bed of the basin is as R.L. 12.00, so we may conclude that, when
this wall was built, the lake levels must have been at any rate below R.L. 12.00.
This basin was abolished in 1886 and ordinary perennial irrigation introduced
over the area formerly included within the basin limits.”®

Although Garbrecht cites this passage as support for the reservoir theory,
Brown is clearly not describing the use of the Tutin basin as a reservoir.”’
Rather, this notice is part of a discussion of traditional flood-recession irriga-
tion in the Fayyiim before the introduction of perennial irrigation via the
Ibrahtmiyya Canal. The description of a “large basin” in the Tutlin simply
complements his discussion of the many smaller basins previously in use
throughout the depression, all of which were drained to the Birkat Qartin at
roughly the same time during the year, thereby causing the surface-level insta-
bility and shoreline flooding that British engineers were attempting to remedy.
Indeed, other nineteenth-century sources echo Brown’s account, thus lending

76. Brown, The Fayim, 96.
77. Garbrecht, “Historical Water Storage,” 54, 59, and 65.
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62 GARDEN OF EGYPT

support to Davoli’s proposition. In the Description, Jomard describes the dike,
then still in use, as an aid to the irrigation only of the southwest:

If we go southwest of Medynet el-Fayoum, we first meet, in the village of
Begyg [Abgig], a granite obelisk;’® farther on, a league and a half, in the same
direction, a dike built of stones, of considerable height and thickness. It is
regarded as antique, although it was, it seems, rebuilt several times. It is nearly
seven thousand meters long and runs by Defennoti and Sedmoueh. Its object is
to maintain the waters of the flood at a certain height, and to irrigate the south-
ern part of the province. Excess waters fall into a great ravine called Bahr el
Ouaddy [i.e., the al-Wadi drain].”

P. D. Martin’s brief account of the dike in the Description is much of a piece.
He writes that because of a sixty-meter-wide rupture somewhere near the vil-
lage of Shidm, the dike could no longer retain water for the irrigation of the
surrounding territory. In consequence, the structure was altogether “without
purpose . . . [since] the waters run through the Ouady [ravine] to flood fruit-
lessly the lands from [the village of] Nazleh to the Birket-Qeroun.”®® Linant
likewise describes the dike as a structure that served only to retain water for
large-scale flood-recession irrigation in the area around the villages of Tutiin
and Qalamsha. If the dike and the spillway of this great irrigation basin (bassin
d’inondation) were damaged, waters would rush into the Masraf al-Wadt
uncontrolled and be lost, just as Martin had witnessed some decades earlier:

The other great ravine, the Bahr Neslet or EI-Ouadee, rather than originating
directly from Bahr Joussef, [originates from] a very large masonry dam at
Miniet-el-Heit. Today this dike serves, by retaining the waters that the Bahr
Joussef delivers through several channels, to prepare for the flooding of the
largest basin of Fayoum cultivation, the one in the area of the villages of Tout-

oun and Calamcha.®!

78. The obelisk-like monolith of Senusret I (1920-1875 BCE) at Abgig, now relocated to Fayytim City.

79. Jomard, “Description des antiquités du nome Arsinoite,” 449.

80. Martin, “Description hydrographique,” 53. In 1801, P. S. Girard describes a major rupture in the
dike occasioned by “une inundation extraordinaire” some fifty years before, which had left much of
the structure largely useless (Girard, “Mémoire sur les irrigations,” 332). This is probably the dam-
age caused by the flood of 1745, which is referred to in Ottoman documentation (Mikhail, “An
Irrigated Empire,” 581). See also Garbrecht, “Historical Water Storage,” 64—65.

81. Linant de Bellefonds, Mémoires, 54.
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Writing in 1893, former British colonial Inspector General of Egyptian Irri-
gation Justin Ross discusses the Haud al-Tuyir in terms similar to Brown,
calling attention to the fluctuation in the level of the Birkat Qartin caused by
the drainage of the Tutiin in early autumn as well as the subsequent conversion
of this part of the Fayytim to perennial irrigation and double-cropping:

On the eastern edge of the Birket el Qurian there is a wide flat foreshore—the
result of many centuries of erosion from the lands by the irrigation canals, etc.
Owing to the large amount of waste water from the Bahr Ysif and to the exis-
tence of an old basin, called the Hod et Tuydr, the level of the lake rose at least
17 feet between 1870 and 1883, and about 10,000 acres of cultivable land were
submerged. The measures adopted to remedy this state of affairs were to abol-
ish the basin irrigation of the Hod et Tuyr, making it séfi—that is, cultivating

cotton, etc., in summer.$?

These issues are also touched upon in several annual Irrigation Reports
published by the British colonial Ministry of Public Works. In the 1887 report,
the first colonial Inspector General of Irrigation Colin Scott-Moncrieff writes
that the recent decision to abolish this basin of 12,000 faddans (50.4 km?) and
to replace it with perennial irrigation was an attempt to halt the swamping of
lakeshore farmland caused by the yearly draining of the Tutiin basin.?3 In an
appendix to the report added by Ross, the basin is explicitly referred to as “the
‘Malaqgah’ or the last flood basin in the Fayum.” Ross writes that the annual
October draining of this massive irrigation basin would cause a 40—60 cm rise
in the lake and subsequent land loss along the lakeshore. It was thus decided to
make the basin “Misqawi, or irrigated by water courses both winter, flood time,
and summer.”% By the end of the nineteenth century, British engineers had
begun to adopt such traditional Egyptian Arabic agricultural terminology in
their own writings, regularly using terms like sayfi in place of English “sum-
mer” to refer to a second annual crop.®® Their “malaq” or “malagah” is likely

82. Ross, “Irrigation and Agriculture in Egypt,” 185.

83. Scott-Moncrieff, Irrigation Report for the Year 1887, 14.

84. Ross in Scott-Moncrieff, Irrigation Report for the Year 1887, appendix C at 63. Justin Ross remarks
(p. 88) on his Report of the Administration of the Department of Irrigation for the Year 1890 (Cairo:
National Printing Office, 1891) that the level of the Birkat Qarin had been falling steadily, opening
up more than 10,000 feddans of land along its shores since the Hud al-Tuytir was converted to
perennial irrigation.

85. Derr, The Lived Nile, 36-39.
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a hypercorrection of Arabic mala’ (to fill or irrigate by flooding). The local
toponym al-Mala'a attested by Garbrecht and Jaritz is thus a linguistic rem-
nant from the era of traditional flood-recession irrigation in the Tutlin basin.®
Indeed, the authors cited above indicate that the dike did not create a reservoir
in the later nineteenth century but instead enabled traditional Egyptian irriga-
tion practices on a large scale by preventing water from escaping into the
Masraf al-Wadi. Only after irrigation was complete in the early autumn was
the entire region drained by the al-Wadi, thus causing the surface level of the
Birkat Qartin to rise precipitously.

While this much seems clear, al-Nabulust complicates matters by explicitly
describing a reservoir (al-gharg, lit. “flooded” or “submerged”) in the Tutiin and
its accompanying dike (jis).#” In his description of the water supply of the vil-
lage of Qambasha (mod. Qalamsha) in the southern Tutiin, he states that the
settlement receives water both from the Bahr Tanabtawayh (the southern border
canal) but also from al-gharg as an allowance or wages (rizqa) for watching over
the jisr al-gharq.®® Muqran, a village located somewhere on the western edge of
Tutiin basin, also received water from a/-gharg, though only when its water was
high (min a la al-ma’).® Yet al-NabulusT also writes that this al-gharg served
villages in the far west of the Fayytim, well outside the confines of the Tutlin
basin. Diglawa, a hamlet of Minyat Aqna somewhere in the northwest, is said to
draw water both from a local canal and from al-gharg, sharing this reservoir
allotment with the nearby settlement Masjid ‘A’isha, also of uncertain location.”
Al-Nabulus’s description of Masjid ‘A’isha provides the clearest testimony to
the existence and functionality of the reservoir. In his account of the settlement’s
water supply, al-Nabulust writes that it receives water from “al-gharg, known as
Qambasha, from water that drains through the sluice gate of the arch (bab al-

»91

qabw).””! Unfortunately, this notice is insufficient to reconstruct the mechanics

of the reservoir in any detail. The “sluice gate of the arch” may be the opening in

86. Since the letter gaf'is often rendered as a glottal stop in spoken Egyptian Arabic, British engineers
probably understood mala’ as malaq. Cf. Flinders Petrie’s erroneous restoration of an initial gaf'in
al-Lahtin, whence the erroneous but enduring “Kahun” in Egyptological scholarship, derived from
spurious al-Qahiin. David Warburton, Architecture, Power, and Religion: Hatshepsut, Amun & Kar-
nak in Context (Zirich: LIT Verlag, 2010), 71.

87. The first occurrence of al-gharq (VF, 147) seems only to concern remission of the land-tax (kharaj)
for the village of Dumishiyya (Gk. Mouchis, Copt. Tmoushi) because of al-gharg, i.e., overinun-
dated and hence uncultivable land.

88. Al-Nabulusi, V'F, 199.

89. Al-Nabulusi, V'F, 216.

90. Al-Nabulusi, VF, 213.

91. Al-Nabulusi, VF, 222.
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the dam at ‘Izbat AbG al-Nir, a site likely identical with the ancient village
known both as Arsinoe on the Lock (epi fou zeugmatos) and Arsinoe on the Dike
(epi tou chomatos). The Bahr Nazla, the canal that irrigates the contemporary
Fayytim’s western margins, still follows this path and may have been the conduit
for waters released from the al-gharg in al-Nabulusi’s day.”> More than this,
however, it is impossible to say without additional evidence.

Eighteenth-century Ottoman sources continue to refer to the so-called dam
of al-Gharaq as a “huge dam (sedd-i azim) of impressive stature (bina-i cesim)
that had been in existence since times of old (kadim iil-eyyamdan).” Its stated
purpose was to prevent water from “spreading and branching out (intisar ve
ingi ‘ab)” and to retain a “huge lake (buheyre-i azime)” in order to provide
water to residents until the next flood, though it is not clear what settlements
outside the immediate vicinity of the reservoir, if any, benefited from its
waters.”® Regardless, alongside the dam at al-Lahiin, the Tutiin dike was a criti-
cal piece of state-maintained irrigation infrastructure. As a record of repair
work in Istanbul dated to 1734 put it, the al-Gharaq dike was constantly
“exposed to the force of the Nile’s crashing waves (huris-i telatum-i emvac)
and the rush of its deluge (tezahiim-i cereyan),” and therefore required assidu-
ous attention lest it fail.”* In the first half of the eighteenth century alone almost
twenty major repair operations, all largely ineffectual, were undertaken in
response to constant petitions from local villagers. By 1746 the dike was almost
entirely in ruins and was at last subjected to extensive and costly repairs.”

The evidence, in short, is contradictory. On the one hand, nineteenth-
century authors write that the dike simply enabled traditional flood-recession
irrigation (mala’) in the Tutiin Basin. Earlier testimony, on the other hand,
indicates that the dike allowed for the creation of a reservoir that could deliver
water to relatively far-flung villages. How to account for this apparent change?
It is possible that the initial introduction of perennial irrigation in the 1870s and
the subsequent increase in the Fayyiim’s aggregate water supply obviated the
need for a proper reservoir. The lack of routine maintenance documented in
Ottoman evidence may also have contributed to a reduction in the functionality
of the structure and its transformation into a simple retaining wall that facili-
tated traditional flood-recession irrigation.

92. Romer, The Fayoum Survey Project, 31-33.

93. Mikhail, “An Irrigated Empire,” 574-75.

94. Mikhail, “An Irrigated Empire,” 576.

95. Mikhail, “An Irrigated Empire,” 582 with note 81.
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Whatever the changing nature of the Tutlin and its dike, it is only the largest
instance of water storage in the Fayylim, since cisterns and reservoirs were in
continuous, widespread use in the depression between antiquity and the later
nineteenth century. This should come as no surprise, since the storage of water
for human and animal consumption was a ubiquitous practice throughout
Egypt until the modern period as a result of the yearly decrease in the level of
the Nile and the resulting decline in its water quality.’® The same was true of
the water in the Fayylm’s canals. Al-NabulusT is churlish on the subject,
describing the Fayyiim’s canal water as “urine dripping from a bladder” and
referencing its allegedly deleterious effects on human health.” These com-
plaints, however, probably only have concerned the quality of canal water in
the waning months of the year. As Wansleben observed in his aforementioned
remarks on the flood of 1672, the quantity and quality of the Fayytim’s canal
water had visibly (and olfactorily) declined significantly by the closing weeks
of the year. While visiting Sinniris in late July, he was accordingly unwilling
to drink from local canals and instead had his water delivered from the capital,
likely from the same cisterns previously replenished by the flood.”® Early in the
next century, the English traveler Richard Pococke likewise claimed that
already by February “the water of the canals is a little salt and not good, and
must be worse till the Nile rises.” Condescending though al-Nabulust’s char-
acterization may have been, he may also have been correct about the health
hazards posed by the Fayyiim’s low and stagnant water late in the year, which
would have been a potent vector for various diseases and a breeding ground for
malaria-carrying mosquitoes.'%

While the insufficiency and unsatisfactory quality of canal water seem cer-
tain, the nature of Fayylim reservoirs and cisterns is less so. Village cisterns of
Graeco-Roman date are archacologically attested only at the site of the ancient
village of Philoteris on the western edge of the depression. Here the remains of
six large cisterns are preserved, embanked by dikes averaging 2 m in height

96. Cisterns at Alexandria: Wansleben, The Present State of Egypt, 116; Volney, Voyage, 1:6; and Goit-
ein, A Mediterranean Society, 68. Cairo: Raymond, Cairo, 246-50; Echols and Nassar, “The Canals
and Lakes of Cairo,” 203—12. Cf. Bagnall, Egypt in Late Antiquity, 18. The green water of the final
months of the low-water season was at times considered poisonous, though it was more likely sim-
ply unpleasant. Derr, The Lived Nile, 29.

97. Al-Nabulusi, VF, 39: &l oo 7 5 <l

98. Wansleben, The Present State of Egypt, 161.

99. Pococke, 4 Description of the East, 58.

100. In the nineteenth century the Fayyim was second only to the Delta in rates of malaria infection.
Scheidel, Death on the Nile, 70 and 76-90.
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and covering a total area of some 75,000 m?, representing a total potential
volume of at least 150,000 m3. While the water source of each is not clear, at
least two appear to have been filled by one of the village’s primary canals dur-
ing the flood season. Like these neighboring canals, the cisterns were exca-
vated down to a bedrock layer of relatively impermeable limestone. The lime-
stone floors of the cisterns, however, were fitted with drains that channeled
their water into subsidiary underground chambers. These chambers were in
turn accessed from above ground by wells, which were fitted either with a
human-operated shadiif or animal-powered sagiya. By this method the cisterns
were drawn down for drinking water and small-scale irrigation until the next
flood, at which point they would be refilled for another year.!! This practice of
filling local cisterns from a village’s principal canal is directly attested papyro-
logically in P.Bacch. 19 (171 CE), a petition from the eastern village of Bak-
chias. The text describes the dioryx Patsontis—the eastern border canal, which
ran northward past the village—as both watering the fields around the village
and filling local basins below it (ta hydrostasia ta hypauté katerchetai).'> The
critical importance of such infrastructure is also suggested in a short papyrus
letter published as P.Fay. 131 (late third to early fourth century CE). “If the
water comes down (katelthei),” the writer orders a subordinate, “make every
exertion until the cistern (hydrostasion) is full.”'0?

The capacity of cisterns devoted to the irrigation of specific plots could
also be quite significant, since the collapse of one at Karanis in ca. 342 CE,
here dubbed a hydreuma, left 190 arourai in the village dry and uncultivable.'*
Larger reservoirs termed hypodocheia are also papyrologically attested on par-
cels of land under date palms, grape vines, or other garden crops requiring
perennial irrigation. Such reservoirs were often paired with adjacent wells that
presumably functioned in much the same way as those at Philoteris.'”> The
word hypodocheion likewise denotes large public reservoirs substantial enough

101. Kopp, “Water Management.” See earlier in Romer, The Fayoum Survey Project, 234; and Romer,
“Philoteris,” 297.

102. Cited in Romer, “Philoteris,” 297.

103. The term lakkos (Maxkog), likewise indicating a cistern or reservoir, is also attested in two papyri
definitively assigned by editors to the Fayytm: P.Vind.Sijp 10 (fifth-sixth century CE) and SB
22.15745 (sixth century CE). Other attestations are uncertain. Bonneau, Régime administratif, 56.

104. P.Col. 7.174, cited in Bonneau, Régime administratif, 61.

105. E.g., PMich. 5.272 (45-46 CE); P.Flor. 2.153 (257 CE). See in general Bonneau, Régime adminis-
tratif, 63—67. A property at Tebtynis described in P.Mich. 5.322a (46 CE) comes with a share (meros)
in a hypodocheion, unspecified waters (hydatos), fish, mud (likely for use as fertilizer), and well-
sweeps (kéloneion, i.e., a shadiif). Cf. PST 8.918 (38-39 CE).

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



68 GARDEN OF EGYPT

to contain fish, the rights to which were leased out by the state.'% The earliest
Arabic evidence for such public reservoirs appears in Abii Ishaq, who writes
that a canal on the eastern edge of the Fayylim known as the Khalij al-AwasT,
which took off from the Bahr Ytsuf and thence flowed to the north, filled lakes
or ponds (birak, sing. birka) at both the village of Bayad on the eastern edge of
the depression and at another nearby settlement of uncertain identity called al-
Khariba. Water stored in these birak was then channeled into several small
ditches, which irrigated the surrounding area.'"’

The use of reservoirs and cisterns persisted until the introduction of mod-
ern perennial irrigation at the end of the nineteenth century. Colonial-era
sources thus provide valuable detail on the purposes of these structures in the
last years before their disappearance. Writing in 1893, the British engineer Jus-
tin Ross remarked that reservoirs, Arabic khazzan, were widespread until the
construction of the IbrahTmiyya and were used for the irrigation of higher-lying
lands, that is, lands ill-served by the canal system during the low-water
season:

Before 1865, when there was no Ibrahimiyah canal, the people in the Faylm
used to collect water in small reservoirs called Khazzan. These reservoirs held
up at their lower end about 20 feet of water. In the winter they were partially
emptied by a sluice and the higher parts were cultivated, and at the end of win-
ter they were filled up again. Some of the more important ones were filled in
September and retained full during the winter. As the Fayim has no wells in it,
the importance of these reservoirs must have been very great. The last one was
abandoned in 1885 and its cultivable area sold.'%®

Jomard provides greater detail in the Description de I’Egypte in his account
of a large reservoir at Abli Ksa in the northern Fayyiim, also visible on Jaco-
tin’s contemporary map. In Jomard’s account, the Abii Ksa reservoir served
precisely the same functions hypothesized for the dike and reservoir of the
Tutiin, albeit on a smaller scale: to prevent water from escaping into the lake
and to retain it for agricultural irrigation. According to Jomard, the reservoir
had openings at different levels, thus allowing it to be exploited continuously

106. PHamb. 1.6 (129 CE); and SPP 8.838 (sixth century CE).

107. Al-Magqrizi, Khitat 1:671. This canal is identical with either al-Nabulusi’s Bahr Sharqiyya (mod.
Bahr Sila) or, perhaps less likely, the ancient eastern desert canal, whose abandoned remains al-
Nabulust dubs the Bahr Waradan. See “The Margins” in chapter 2.

108. Ross, “Irrigation and Agriculture,” 184-85.
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as its water level fell. To judge from Jacotin’s map, small canals branched from
the northern end of the reservoir carrying either (or both) drainage and irriga-
tion water by gravity in the direction of the lake, a functionality that resembles
the summary description by Abt Ishaq of the birak at Bayad and al-Khariba:

Fourteen thousand meters northwest of Medynet el-Fayoum, one encounters
the village of Abu Keseh, where there is a very large water reservoir. It is
square in shape, fifty meters in length and width. Its construction is of brick
with a very hard cement . . . The water of the Nile is introduced into the reser-
voir during the flood, and it supplies the water necessary for irrigation, by
means of openings made at different heights. At the same time, this work func-
tions as a dike to retain the waters of the flood, which arrive at Abu Keseh by
one of the nine branches [of the Bahr Yiisuf] mentioned in the preceding para-
graph. Otherwise, since the waters run along too steep a slope, they would not
remain on the countryside long enough, and their rapid course could even
erode the land. The reservoir permits the distribution of water by degrees and

at needs.!??

Yet even such a large reservoir could be depleted by year’s end. Having stopped
in Abii Ksa on 9 July 1827, the orientalist Edward William Lane described the
structure as a “large reservoir, or tank, lined with brick; at this season nearly
dry.”1'0 A similar structure was also located in the eastern village of Tamiyya
(Gk. Tamauis), which supplied water to nearby villages throughout the year.!"
Pococke describes this Tamiyya reservoir in greater detail. At the time of his
visit in February of 1737 the eastern border canal that served the village was
low and the reservoir therefore served as the primary water source for the sur-
rounding area. He describes it as a brick-built structure, a “sort of pond about
half a mile round,” which is filled by a feeder canal branching from the main
canal. Subsidiary canals take off from the reservoir and carry its water to
nearby agricultural land. When full, water overtopped the western edge of the
structure and continued its flow through the canal toward the Birkat Qariin."?
In his memoirs Linant likewise describes this reservoir as an enormous
masonry massif bisecting the al-Bats (then the Bahr Bi-la-ma’, Canal without
Water), which had at Tamiyya once been joined by the Bahr Waradan (see

109. Jomard, “Description des antiquités du nome Arsinoite,” 450-51.
110. Lane, Description of Egypt, 245.

111. Jomard, “Description des antiquités du nome Arsinoite,” 452.
112. Pococke, A Description of the East, 56.
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Figure 12. Reservoirs at Abl Ksa (r.) and Ibshaway (1.). Detail from Jacotin Pierre,
Carte topographique, Carte 19, Faioum (1818). Image courtesy of David Rumsey
Map Collection, David Rumsey Map Center, Stanford Libraries.

maps 5-6). This structure, he continues, created a reservoir within the body of
the canal itself, though it had been destroyed several times in recent decades
when damage to the head works at the mouth of the al-Bats on the Bahr Yasuf
had allowed massive amounts of water to rush in uncontrolled."> While Jaco-
tin’s principal map of the Fayytm (carte 19 in his Carte topographique de
1’Egypte) omits the northeastern corner of the depression, his following carte
20—encompassing the northeastern Fayyiim and the desert to the north as far
as Giza—depicts a dike across the al-Bats at Tamiyya, which retained a head
of water. Linant de Bellefonds’ later Carte hydrographique de la moyenne
Egypte (1854) depicts much the same, though he labels the feature Réservoir
pour les eaux/Krasne-t-tamich (i.e., Khaznat al-Tamiyya, the reservoir of

113. Linant de Bellefonds, Mémoires, 18 and 54.
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Figure 13. Various
reservoirs in the
eastern Fayyiim. Detail
from Linant de
Bellefonds, Carte
hydrographique de la
Moyenne Egypte
(1854).

Tamiyya). In this period the reservoir was still able to overtop this dike since
Linant depicts the border canal as continuing to flow past Tamiyya toward the
lake."* He also indicates similar reservoirs in the eastern Fayylim at the vil-
lages of Ma‘sarat Sawi, Sayla, Maslib, and Matar Taris. The maps of both

114. There is an explicit reference to the reservoir in the sixth-century CE papyrus SPP 3(2).467, a
receipt for taxes paid in wheat on behalf of the so-called bmodoyiov (. vYmodoygiov) Tapavemc. The
editors translated the otherwise unattested phrase as “granary (Speicher) of Tamauis,” which makes
the nature of the payment obscure. It should instead be understood as a payment of wheat-taxes on
lands watered by or at least adjacent to the “reservoir of Tamauis.” The reservoir is also probably
identical with the area dubbed the “Little Late” (pukpd Aypvn: see TM Geo 1256 w. refs.) in early
Ptolemaic papyri, as already recognized by Grenfell and Hunt in P.Tebt. 2 at: Appendix II, p. 403, w,
plate 3. In a 1914 map produced by the Egyptian government, the area comprising the then-defunct
reservoir of Tamiyya is still labeled Khazzan Tamiyya: Egypt, Atlas of Egypt Compiled at the
Offices of the Survey Department. Vol. 2, Upper Egypt Comprising Maps of the Cultivated Area
between Cairo and the Sudan Boundary (Cairo: Wizarat al-Maliyah, 1914), sheet 99, Mudiriyet el-
Faiym, Sinniris.
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Jacotin and Linant clearly represent the canals or ditches that drew from these
reservoirs, just as Abii Ishaq had described centuries earlier.

Conclusion

Writing in 1845, the English traveler James Augustus St. John described a brief
respite at Qalytib, north of Cairo. Sitting under a sycamore, St. John and his party
observed “a large pond of water, left by the inundation, which served as a foun-
tain, washing-place, and horse-pond to the whole village.”"> Whether occupying
natural hollows in the floodplain or manmade structures, cisterns and reservoirs
were vital elements of rural Egyptian infrastructure, since they made a store of
fresh water available even after the Nile had declined to its lowest level. So too
in the Fayytim, where the most significant pieces of irrigation infrastructure—the
al-Lahtin dam and the Itsa-‘Izbat Abii al-Nar dike—were designed not to regu-
late the flow of a truly perennial irrigation system but to capture and contain the
flood. The depression’s unique canal system then distributed these waters both
for immediate use in the irrigation of the annual winter crop and for storage
within local cisterns and reservoirs scattered throughout the landscape. The
importance of water storage notwithstanding, this chapter has also suggested that
the peculiar hydrology of the Bahr Yiisuf supplied some amount of water to the
depression year-round, at least sufficient to keep this principal canal full for the
duration of the year. Premodern Fayytim irrigation was therefore something of a
hybrid characterized by both the manipulation of the Bahr Yiisuf’s unusual semi-
perennial water flow and the capture, containment, and subsequent distribution
of annual floodwaters. This unique infrastructure sustained the garden-like envi-
ronment so admired by the centuries of travelers quoted in the Introduction. The
following chapter more closely investigates the issue of water distribution in
order to sketch in outline the patterns of flow throughout the canal system. As we
will see, not all parts of the Fayytim benefited equally from the peculiar hydrol-
ogy of the depression, especially the far-flung settlements of the margins. These
disparities contributed to the further hybridization of a landscape whose topogra-
phy and soil structure already displayed significant differences between the cen-
ter and the margins.

115. St. John, Egypt and Nubia, 99.
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Chapter 2
Hybrid Landscapes

It contains many renowned canals, filled to the brim and overflowing
—Ibn Mammati, Qawanin al-Dawawin

Topography and Soil Structure

Although the Fayyiim’s canal system takes advantage of the natural slope of
the depression’s terrain to deliver water by gravity, the slope of the terrain is
shallow in places, particularly in the southern half of the depression, and only
becomes steeper in the north once the sea level contour is reached (see map 2).
Since water delivery is gravity-dependent, this produces sluggish canal flow in
various portions of the system. The problem is most acute along the margins
where the terrain is so level and water delivery so slow that it can be difficult
to determine at sight which direction water is flowing.! Under modern peren-
nial irrigation the increased water supply has combined with this occasional
sluggishness to produce considerable waterlogging.? The relatively imperme-
able clay lens atop which the entire depression rests also promotes surface
pooling and pond formation, which reduces the volume of soil available to
plant roots.? Overall, the 2,680 mcm of water that presently enter the Fayyim
each year have created a high water table within 1.5 m of the soil surface.
Standing water is abundant and the attendant health hazards—exposed sewage
and mosquitoes breeding in pooled water—are a source of state concern.* Poor

Romer, “The Nile in the Fayum,” 17475 with n. 13.

Bassiouny, “Bioenvironmental and meteorological factors.”

Moustafa, Ibrahim, and Fikry, “Drainage Efficiency and Soil Productivity.”

Egypt, “Environmental Action Plan.” In Sinnaris District the observed water table depth varied

Pl
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Figure 14. Waterlogging and soil salinization near ‘Izbat Tiins1. Photo by author, 2011.

drainage also affects soil quality, since excess or standing water swiftly evapo-
rates leaving behind salts and other harmful minerals. Crop yields per faddan
are therefore generally lower than the national average in consequence of high
soil salinity.®

All soil in the Fayyiim ultimately derives from Nile alluvium, which was
deposited during the annual flood throughout the Pleistocene and Holocene
(2,588,000 years BP until present).® Yet since the Bahr Yiasuf carried a smaller
silt load than the main channel of the Nile, Fayylim soils are shallower than
those of the Nile Valley and also overlie thick salt deposits, the remains of mil-
lennia of lakebed evaporation.” Nile alluvium was also not deposited evenly

between 31 and 200 cm, averaging 117 cm, between 2002 and 2009: Shendi, Abdelfattah, and Harbi,
“Spatial Monitoring of Soil Salinity,” 12.

5. Shendi, Abdelfattah, and Harbi, “Spatial Monitoring of Soil Salinity”; and Moustafa, Ibrahim, and
Fikry, “Drainage Efficiency and Soil Productivity.”

6.  Shendi, Abdelfattah, and Harbi, “Spatial Monitoring of Soil Salinity,” 2.

7. Ross, “Irrigation and Agriculture,” 185; Willcocks and Craig, Egyptian Irrigation, 391: “Since the
Nile [silt] deposit is seldom more that 4 or 5 metres in thickness, and generally very much less, while
it overlies as a rule bitter salts, [irrigation water] is very liable to be salted.”
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across the floor of the depression, a phenomenon that resulted in a kaleido-
scopic array of soil types and qualities. Al-NabulusT already recognized these
variations, noting that the Fayytm’s soil ranged from pure Nile alluvium to
cultivable sandy clay and even to uncultivable rocky sands.® Modern analyses
likewise divide the depression into three physiographic units—the alluvial,
fluvio-lacustrine, and lacustrine plains—whose soil depth, quality, and produc-
tive potential decrease at greater distance from the al-Lahiin inlet.’ The soils of
the central alluvial plain are entirely composed of younger, recently deposited
soils (Entisols: Vertic and Typic Torrifluvents) that have not developed from
their original parent material due to constant deposition during the flood. This
layer covers some 818.3 km? of the Fayyiim’s inhabited area (40.4 percent of a
total 2025.5 km?) and forms the Fayylim’s least saline and most fertile soils.
Concentrated in the central alluvial fan of the depression they represent the
average extent of the annual silt deposition during the inundation. The eastern
and western edges of the Fayytim, the oldest marginal terraces of the ancient
lake, are covered by a total of some 361.7 km? of Typic Calciorthids (17.9 per-
cent), older alluvial deposits which have undergone a considerable amount of
calcification, a phenomenon common in regions where evaporation exceeds
rainfall, or in the case of the Fayyiim, floodwater influx. Under such circum-
stances, calcium is not leached from the soil, instead forming hard crusts just
below the surface that inhibit root penetration and plant growth. Located along
the outer rim of the depression’s agricultural zone (the lands of ancient mar-
ginal villages), these areas represent a less productive but hardly uncultivable
zone. Also of interest are the 75.7 km? of Gypsic soils in the northeast (3.7
percent), their chemical makeup explicable only through the earlier presence
of a much larger lake that has long since regressed.!® The soil profile is, of
course, significantly more variegated than this bare summary. As a general
rule, however, soils grow poorer and the risk of salinization increases at greater
distances from the al-Lahiin inlet, indicating that the majority of alluvial depo-
sition has occurred toward the center of the depression. Indeed, those areas at
high risk for salinization are concentrated in the lacustrine and fluvio-lacustrine

8.  Al-Nabulusi, VF, 34.

9.  This paragraph depends on Gad and El Zeiny, “Spatial Analysis.” See also Kater et al., “Mineralogi-
cal and Chemical Composition of the Main Soil Types.”

10. *“Anhydrite (CaSO,) is mainly associated with marine evaporites and is rapidly converted to gypsum
when exposed to normal soil environment”: Ahmet R. Mermut and H. Khademi, “Gypsum Forma-
tion in Gypsic Soils,” in Encyclopedia of Soil Science, ed. Rattan Lal, vol. 1 (London: Routledge),
800.
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Figure 15. Soil map of the Fayytim. Redrawn by Julian Thibeau from Gad and El-
Zeiny, “Spatial Analysis for Sustainable Development of El Fayoum.”

plains along the depression’s outer margins." The landscape and topography of
the Fayytm is therefore distinctly hybrid, its marginal and central zones
marked by significant disparities in inherent agricultural potential.

Overview of the Canal System

The functionality of the canal system only sharpened the distinctions between
center and margins, thereby informing the development of two discrete agroen-
vironmental zones. Drawing heavily on Abi Ishag, Ibn Mammati, and al-
Nabulusi, the following two sections describe the form and function of this
hybrid system, highlighting the differences between central and marginal canal
flows. It should be noted that this reconstruction is limited to major public
canals since it is these that are best documented in the surviving evidence.
Unfortunately, the changing toponymy of the region along with occasional

11. See in general Monson, “Salinization.”

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



HYBRID LANDSCAPES 77

manuscript corruption make it impossible to plot the route of every attested
premodern canal or to identify them conclusively with more contemporary
waterways. Indeed, canals are never stable but are instead constantly reshaped
by human agency and environmental factors, often effacing evidence of their
previous routes."? Yet since Fayylim irrigation has always depended on gravity-
driven flow, the paths of principal waterways necessarily follow the slope of
the depression’s topography. The principal modern public canals are thus at
least roughly analogous to their premodern antecedents and help refine our
understanding of the system before the transformations of the nineteenth
century.

The Margins

The terminal stretch of the Bahr Ysuf within the Fayylim—the Bahr or Khalij
al-A‘zam in later Arabic authors—was dubbed the Argaitis canal (4rgaitidos
dioryx) in Greek and the Henet of Moeris in earlier Egyptian.? Its point of
entry into the Fayytim, the village of al-Lahiin, retains an Arabized version of
its Coptic Egyptian toponym Lehone, signifying the “mouth of the canal.”™*
The first major waterway to split from the Bahr Yasuf within the Fayyiim
proper is the eastern border canal, which takes off just downstream from al-
Lahtin near Hawwarat al-Maqta® (al-Nabulust’s Hawwara al-Bahriyya and
Hawwara al-Saghir in the Description de I’Egypte). The canal was known by
several names during the Graeco-Roman period, among them the Canal of
Kleon (dioryx Kleonos) and the Desert Canal of Patson (oreiné dioryx
Patsontis).” Tt is identical with al-Nabulusi’s Bahr Waradan (VF 46-47), a
long-abandoned watercourse whose route took it north along the base of the
limestone rim surrounding the Fayytm, (taht al-jabal, “under the mountain™)
until it reached its terminus in the “Fishery Lake” (Birkat al-Samak, i.e, the
Birkat Qariin)." Linant de Bellefonds’ nineteenth-century depictions of the

12. See the case study at Karanis in Cook, “Landscapes of Irrigation,” 105-43.

13. Pearl, “APTAITIZ and MOHPIX”; and Vandorpe, “The Henet of Moeris.”

14. Trismegistos (hereafter TM) Geo ID 2024. The Egyptian toponym R3-t3-hny.t-n-Mz-wr (“Mouth of
the Canal of Moeris”) became Lehone (ze2wne) in later Coptic Egyptian, whence the Egypto-
Arabic Lahin. See also Peust, Die Toponyme, 57.

15. Klednos: P.Petrie 2.6 (256 BCE), P.Petrie 2.36 (241 BCE); Patsontis: SB 6.9437 a (144 CE),
PBacch. 19 (171 CE).

16. For the identification see Shafei, “Fayoum Irrigation,” 289 and 300.
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abandoned Waradan (maps 5-6) locate its head near Hawwara and its tail not
in the lake proper but rather in the al-Bats ravine near the northeastern villages
of al-Rawda and Tamiyya.” The route of this canal was therefore in many
respects identical with that of its modern equivalent the Bahr*Abdallah Wahbi,
which takes off roughly 1.5 km upstream from Hawwarat al-Magqta“.!® Yet it
appears that the head of the ancient eastern canal was excavated some 200-300
m west of Hawwara, thus bypassing the Labyrinth—the temple and mortuary
complex of Amenemhat II1 (1842—1797 BCE)—while both the Bahr Sharqiyya
as well the modern Bahr ‘Abdallah Wahbi cut directly through the site."”
Regardless, after Hawwara the canal turns north and east to follow the eastern
margins of the depression. It turns westward again near Tamiyya and then
flows toward the lake. Recent geoarchacological work at Karanis/Kaum
Aushim indeed confirms that here, at least, the canal followed the path of the
modern Wahbi, a route necessitated by local terrain.?® The slope of the canal is
also quite shallow along much of its length. With an elevation of 24 masl at
Hawwarat al-Magqta“, the Wahbi falls to some 12 masl opposite the site of
ancient Bakchias (Umm al-Athl), an average gradient of only 0.024 percent
over some 50 km. The terrain nonetheless begins to fall more rapidly after the
northern apex of the canal near the small village of ‘Izbat Ahmad Zak (11 masl)
and its final 15 km stretch reaches 20 mbsl opposite Karanis and 42 mbsl along
the eastern shore of the Birkat Qariin, its average gradient increasing dramati-
cally to 0.35 percent.

The point at which this eastern desert canal/Bahr Waradan was finally
abandoned is unclear. Although al-Nabulusi clearly indicates that it was alto-
gether defunct by the Ayytbid period, it is possible that it remained functional
into the early eleventh century CE. According to Abt Ishaq, the first canal to
separate from the Bahr Yusuf was the so-called Khalij al-AwasT (plural of
iisiyya, from Greek ousia, “great estate).”! This al-AwasT canal in turn tends to
be identified with the Bahr Sharqiyya (“Eastern Canal”), the easternmost oper-
ational waterway in al-NabulusT’s period. Later known as Bahr Sila, the canal
survives as the modern Bahr al-Rawda.?? In support of this identification is

17. Cf. Brown, The Fayiim, 103—4.

18. Kraemer, “The Meandering Identity of a Fayum Canal.”

19. Uytterhoeven and Blom-Boer, “New Light on the Egyptian Labyrinth,” 114.

20. Cook, “Landscapes of Irrigation,” 147-48.

21. Wickham, “The Power of Property,” 72—73.

22. Toussoun, Mémoire, 1:260; Salmon, “Répertoire géographique,” 32; Gaubert and Mouton, Hommes
et villages, 172. Toussoun points to a modern canal, El-Aoussia, that branches off from the Bahr Sila
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Abii Ishaq’s claim that the Khalij al-AwasT irrigated a village named Bayad,
which is linked to the Bahr Sharqiyya by al-Nabulust (V'F 127) and is described
as a dependency of the nearby village of Sila in an early fourteenth-century
cadaster.?® Yet both al-Nabulust and Linant de Bellefonds place the tail of the
Bahr Sharqiyya/Bahr Sila at al-Rubiyyat (mod. al-Riibiyyat some 6 km south-
east of Tamiyya), while Abii Ishaq clearly states that the al-AwasT terminated
in the al-Bats ravine, just as the Waradan does in Linant’s maps. Abii Ishaq also
mentions a village (day ‘@) named Khariba (“ruins”) among its dependencies,
perhaps a reference to al-Khariba al-Kabir (Greek Philadelphia) or al-Khariba
al-Saghir (ancient identity unknown), the local Arabic names for two aban-
doned Graeco-Roman villages on the eastern margins that would have been
irrigated by the eastern desert canal.?* Given the tendency for canals to be
named after one of their dependencies, it is also noteworthy that al-Nabulust
names a certain al-Lawasi—an obvious corruption of al-Awasi—among the
abandoned ancient settlements along the Bahr Waradan. Finally, the second
canal to branch from the Bahr Yiisuf according to Abt Ishaq was the Khalij
Samastts, which deposited considerable alluvial sediment (abaliz) on the lands
between it and the al-Awast. Of its dependencies Abii Ishaq names only the
village Samastis itself, a site named by al-Nabulusi (VF 47) among the deserted
villages of the eastern Fayyum. Although al-Nabulusi describes this now-
abandoned Samastiis as a former dependency of the defunct Bahr Waradan,
this at least confirms that Abt Ishaq’s Samastlis canal was well to the east of
the Fayyim.>> Abii Ishaq’s Khalij al-AwasT therefore may be identical with the
castern desert canal/Bahr Waradan, although this is far from certain. If this
identification is accepted, however, the terminus post quem for the final aban-
donment of the eastern desert canal cannot be earlier than 1031 CE.

After feeding the eastern canal, the terminal stretch of the Bahr Ytsuf con-
tinues to flow west/northwest toward the capital. Just downstream from the

at the village of Sila and thus identifies the village with al-Usiyya al-Kubra, one of the dependencies
of the al-AwasT in "Abu "Ishaq. While a canal named Aousich is indeed clearly indicated on modern
maps, there is no compelling evidence for equating Sila with ' Abii 'Ishaq’s al-Usiyya al-Kubra. See
Audebeau and Commission des domaines de I’Etat égyptien, Carte de la Basse-Egypte.

23. Al-Rawk al-Nasiri (1313-25 CE), on which see Sato, State and Rural Society, 135-52.

24. Lit. “Great Ruined Site” and “Small Ruined Site.” See Davoli, L ‘archeologia, 13943 and 164-65.

25. Samastis, which al-Nabulusi seems to locate south of Umm al-Athl (Bakchias) is probably identical
with the poorly attested ancient village of Psimistous, which is located by SPP 10.263 (seventh—
eighth century CE) in the eastern Fayyum likewise south of Bakchias. There nonetheless seems to
have been a homonymous settlement in the southwest, for which see Berkes and Haug, “Villages,
Requisitions, and Tax Districts,” 219-20.
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mouth of the eastern desert canal it passes by the opening of the al-Bats ravine.
Jacotin depicts a large dike (digue) along the mouth of the ravine (dubbed Bahr
Bi-la-ma’ or “Canal without Water”), which seems to serve much the same
purpose as the larger dike at the head of the al-Wadi ravine in the Tuttin basin—
namely, to prevent water from escaping uncontrolled to the lake through the
al-Bats. According to Edme-Frangois Jomard in the Description de I’Egypte,
however, this digue—"a bridge of ten arches”—did not totally block the mouth
of the al-Bats. Rather, some water overtopped it during the peak of the flood (/e
haut Nil), falling several meters into the bed of the al-Bats/Bahr Bi-la-ma’ and
flowing thence toward the lake. P. D. Martin says much the same elsewhere in
the Description, writing that when the floodwaters exceeded the height of the
structure, they would fall seven meters into the Bahr Bi-la-ma’ ravine and then
be carried in the direction of Tamiyya and the Birkat Qartin. This ravine, he
adds, “in receiving only the excess waters of the province, remains dry nearly
every year,” whence its name.?® This structure on the al-Bats/Bahr Bi-la-ma’
therefore functioned as a massive release valve that moderated the volume of
the Bahr Yiisuf during the flood in order to prevent the potentially disastrous
overflow of the channel.?” The practice dates at least to the eleventh century,
though it likely originated in antiquity. Abt Ishaq writes simply that the “mouth
of the al-Bats canal” (fuwwahat khalij al-Bats) received the excess waters
(mufadil al-miyah) flowing through the Bahr Yusuf. Gates (abwab) on the
mouth remained closed until the water reached a specified height along ele-
vated (murtafa ‘a) lands nearby.?® Al-NabulusT elaborates on the process. In his
account, during “high Niles” (al-anyal al- ‘aliya) when there was “fear for the
villages of the Fayytim and their sugarcane,” surplus waters were shunted into
the al-Bats ravine and immediate drained to the lake, thereby raising its surface
level and swamping cultivable lands along the shoreline.? In al-Nabulust’s
period, a drain with an arch barred by two sluice gates (babayn) was located
between Suniifar and Qushiish (mod. Quhafa) and it channeled the overflow
directly into the al-Bats. A drain fitted with a gate is still depicted between

26. Martin, “Description hydrographique,” 25.

27. Jomard, “Description des antiquités du nome Arsinoite,” 452-53. So also Martin, “Description
hydrographique,” 26, where he describes the ravine (Bahr beld-ma), as receiving only the excess
waters (superflu des eaux) of the province and thus remaining nearly dry all year. Residual seepage
(suintemens) in the channel reached as far as al-Rawda in the north and fed there the drain leading
to the lake (34-35).

28. Al-Magqrizi, Khitat, 673.

29. For the phenomenon in antiquity see Hobson, “Agricultural Land and Economic Life.”
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these two villages on Jacotin’s map. Al-NabulusT also describes a ruined struc-
ture at Hawwara (perhaps an earlier version of Jomard’s digue) through which
vastly more water escaped into the lake, apparently uncontrolled, though seem-
ingly only during years of high flood. All of this water, both the drainage from
Hawwara and the Suniifar/Qushtish drain as well as other overflow from the
Bahr Yisuf, combined to increase the volume of the lake over a two-month
period during years of high flood.*

After passing by the mouth of the al-Bats, the Bahr Yaisuf branches now
from its southern bank to feed the Fayyiim’s southern border canal, known in
antiquity as the Desert Canal of Polemon (oreiné dioryx Polemonos) or the
Desert Canal of Tebtynis (oreiné dioryx Tebtyneds). It retained the latter name
in the Arab period and is dubbed the Khalij Tanbatawa by Abii Ishaq and Bahr
Tanabtawayh by al-Nabulusi.! Both describe the canal as following a path
along the base of the Fayyiim’s southern desert rim (taht al-jabal), though Abi
Ishaq also writes that it was equipped with a vaulted drainage outlet or spill-
way (mafid bi-qabw), through which water exited during the flood. This struc-
ture has been plausibly connected to the passage of the southern border canal
through the small rocky ridge that separates the main portion of the Fayyim
depression from the smaller Gharaq basin in the southwest.’> A small lake in
the Gharaq, no longer extant, once received the overflow and drainage of the
canal and it is from this terminus that the contemporary waterway, the Bahr
al-Gharaq, takes its name. The lake is clearly visible on Jacotin’s map, there
labeled as the “Birket Garah” (Birkat Gharaq) and seems to have occupied
most of the basin to the west of Gharaq City.** Although the head of the modern
Bahr al-Gharaq lies on the Hasan Wasif intake, a secondary inlet opened in
1905, its premodern head was on the Bahr Yusuf according to al-NabulusT.
Jacotin’s map shows twin canals branching from the Bahr Ytsuf near a village
named al-Hasbah, somewhere in the vicinity of contemporary Dayr al-‘Azab
(Greek Mouchis, al-Nabulusi’s Dumiishiyya).>* The two streams rejoined
roughly 3 km south of Dayr al-‘Azab and continued to run along the Fayyiim’s
southern rim, eventually terminating in the Birkat Gharaq. In the absence of

30. Al-Nabulusi, VF, 212.

31. From the Egyptian toponymy of Tebtynis: Demotic 73-nb-Tp-Tn or T3-nb.t-t3-Tn.

32. Toussoun, Mémoire 1:261.

33. Since the 1970’s, drainage from the south has been channeled out of the Fayytim to the southwest
where it has filled the Wadi Rayyan depression forming two small drainage lakes. On the Gharaq
see Brown, The Fayiim, 47-48; and Rathbone, “Mapping the South-West Fayyum.”

34. For the latter identification see most recently Winkler, “Mouchis and Its Crocodiles.”
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the lake, the contemporary Bahr al-Gharaq terminates along the extreme west-
ern edge of the Gharaq basin. From its 23 masl head at Dayr al-‘Azab, this
canal reaches 9 masl over its roughly 44 km modern course, an average gradi-
ent of some 0.034 percent.

Confusion as to the premodern route of the southern canal arises from al-
Nabulust’s paradoxical claim that, though still operational, this Bahr
Tanabtawayh was simultancously silted up and lined with abandoned settle-
ments like the Waradan. The error derives from al-Nabulust’s belief in the par-
allelism of the Fayytim’s ancient canal system—namely, that it had been encir-
cled by twin canals that emptied into the eastern and western shores of the lake
respectively. He therefore regarded the ancient desert canal along the Fayyim’s
western margin, by his day long abandoned, as the northerly extension of the
Bahr Tanabtawayh rather than as a separate waterway. Al-Nabulust thus cor-
rectly traces the route of the southern desert canal from the Bahr Yusuf and
along the Fayylim’s southern rim, yet he then mistakenly writes that it turned
northward, continuing north along the western rim of the depression until it
reached the western shore of the Birkat Qartin. Al-NabulusT’s list of abandoned
Tanabtawayh dependencies consequently includes two well-known ancient
sites of the Fayytim’s south—Tanabtawayh = Tebtynis and Burjtat = Perketh-
aut/Philagris®—but also Qasr Qariin, the ancient village of Dionysias at the
northwestern end of the irrigation system.3® In reality, the thirteenth-century
Bahr Tanabtawayh terminated near Talit (Greek Talei or Talithis), a settlement
on the border between the Tutiin and Gharaq basins. Ancient villages like Dio-
nysias along the western rim of the Fayytm had instead been irrigated by a
canal similar to the contemporary Bahr Qasr al-Banat. This canal presently
splits from the Bahr al-Nazla, whose own head is adjacent to that of the Bahr
al-Gharaq at Dayr al-‘Azab. Unfortunately, the premodern antecedent of the
Bahr Qasr al-Banat is not altogether clear. The most likely ancient candidate is
the dioryx Pseinalitidos, a public canal that irrigated northwestern border vil-
lages like Theadelphia, Euhemeria, and Polydeukia.”’ If this ancient waterway
followed a route similar to the modern Bahr Qasr al-Banat, the roughly 63 km

35. For the toponymy of Philagris/Perkethaut see Clarysse and Van Beek, “Philagris.”

36. Al-Nabulusi, V'F, 46.

37. BGU 13.2262 (138-61 CE); P.Miinch. 3.108 (145 CE); SB 16.12597 (145 CE); P.Fay. 77-78 (147
CE); BGU 4.1076 (148 CE); PHamb. 1.75 (149 CE); SB 16.12320 (153 CE); PMich. 10.595 (161
CE); BGU 4.1077 (163 CE); BGU 9.1897 (166 CE); P.Strasb. 1.55 (173 CE); SB 10.10262 =
PBrookl. 11 (206 CE); SB 12.10964 (209 CE); SB 16.12499 (200-250 CE). Romer, The Fayoum
Survey Project, 99 and 193.
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canal possessed an average gradient of close to 0.046 percent, somewhat
steeper than the canals of the eastern and southern margins.

The Center

The obscurity of the western canal notwithstanding, the general outlines of the
border waterways are relatively clear. The canals of the Fayytim’s center, how-
ever, are less so, becoming visible only during the early Islamic period. Al-
NabulusT hints at the density of this portion of the canal system, writing that
five major waterways split from the end of the Bahr Yusuf, along with a further
fifty-eight additional canals as well as eight small ditches.* Evliya Celebi sim-
ilarly writes in the seventeenth century that the Bahr Yasuf splits into seventy
channels that spread out over the entire Fayyiim.*® By the nineteenth century,
according to P. D. Martin in the Description de I’Egypte, nine major canals
branched from the terminus of the Bahr Yaisuf on the outskirts of the Fayytim’s
capital.* According to both Martin’s fellow savant, the engineer P. S. Girard,
and Linant de Bellefonds three quarters of a century later, the Bahr Yisuf ter-
minated in a large, irregular basin (bassin de distribution) on the western edge
of the capital city, from which branched each of the central Fayyim’s principal
public canals. Girard and Linant also write that the mouths of each of these
waterways were regulated by brickwork and masonry dikes (Girard’s petites
chaussées) fitted with openings whose widths were calculated to produce a
water flow that was proportional to the total number of feddans each canal
watered—the canal’s command area in contemporary terminology.*> As dis-
cussed in greater detail in chapter 4, this method of proportional water
sharing—already attested in our earliest Arabic sources and even then regarded
as ancient—ensured that water was distributed equitably by enabling most vil-
lages to be assigned a fixed water quota representing their share of the public
canal’s total flow.

Although the configuration of the central Fayylim’s canal system was
surely always in flux, it is possible to sketch out its broad contours between the
eleventh and thirteenth centuries CE. Using al-Nabulusi’s enumeration of their

38. Archaeological data on the tail of the canal in Romer, The Fayoum Survey Project, 107-9.
39. Al-Nabulusi, VF, 35.

40. Dankoff, Tezcan, and Sheridan, Ottoman Explorations, 352.

41. Martin, “Description hydrgraphique,” 23.

42. Linant de Bellefonds, Mémoires, 16; Girard, “Mémoire sur les irrigations,” 332-33.
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various dependencies, Yossef Rapoport and Ido Shahar have reconstructed the
routes of several major public waterways. Evidence from the eleventh and
twelfth centuries—the administrative manuals of Abu Ishaq and Ibn
Mammati—is more cursory but is sufficient for a speculative reconstruction of
the system in this period. In addition to the al-Awast and Tanabtawa, Abt
Ishaq’s redacted dustir briefly describes only seven public canals: the
Samastts, Dahala, Dalah, Majniina, Talalah, Bamwah, and Tabdid, the last a
misreading, as described below.** The text was surely far longer before its
recension, since Ibn Mammati writes that Abii Ishaq did not confine his account
to these “royal” (sultani) canals—that is, public waterways maintained at state
expense. Although Ibn Mammati’s own account is similarly restricted to the
best-known (al-mashhiir) public canals, it is still twice the length of Abt
Ishaq’s.* Both documents are nonetheless little more than annotated lists and
do not permit us to reconstruct the precise route of each canal described.

Abti Ishaq’s dustar is organized by offtake from the Bahr Yusuf. As men-
tioned above, the first waterway to split from the main canal was the al-
Awast, which I have tentatively identified as a later incarnation of the ancient
eastern desert canal, al-Nabulusi’s Bahr Waradan. Abu Ishaq’s Samastis
would therefore be equivalent to the Bahr Sharqiyya/Sila (contemporary
Bahr al-Rawda), the farthest eastern waterway in al-Nabulusi’s period. The
third canal, however, the Dahala, is unidentifiable, since Abt Ishaq offers
no topographical information. Nevertheless, it must have branched from the
northern bank of the Bahr Yusuf since it directly precedes the Tanabtawa, the
first offtake from the Yusuf’s southern banks. Linguistic affinity suggests
that the following waterway, the Dalah, is identical to al-Nabulusi’s Bahr
Dilya, a long canal that took off from the southern banks of the Yaisuf and
flowed first southwest then northwest toward the western edge of the depres-
sion.* This route bears a strong similarity to the early stretch of the modern
Bahr al-Nazla. Since canals were often named from a settlement somewhere
along their course, Abii Ishaq’s next canal, the Majntina, might be linked
al-Nabulust’s Banli Majniin (later BanT Majniin, now Bani Salih), a village
some 6 km northwest of the capital.*® A possible modern equivalent of the
waterway is the Bahr BanT Majniin, among whose dependencies was Stnart,

43. Al-Maqrizi, Khitat 1:672-74.

44. Tbn Mammati, Qawanin al-Dawawin, 229-30, trans. in Cooper, “Ibn Mammati’s Rules,” 74-76.
45. Salmon, “Répertoire géographique,” 32-33; and al-Nabulusi, VF, 47n26.

46. Al-Nabulusi, VF, 228 with refs. in n. 301.
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86 GARDEN OF EGYPT

some 5 km west of Bani Salih/Majntin.*” Yet since Abi Ishaq describes the
Majniina as flowing directly to the lake in the north, the Majniina may have
been a predecessor of the modern Bahr Sanhiir, which irrigates from south
to north the villages of Ban1 Salih/Majntin, Siliyyin, Fidaymin (Fidimin in
al-Nabulust), and Sanhur.*® As for the Talalah, Abi Ishaq says only that it
irrigates quarters of the capital and that the mouth (fuwwaha) of the al-Bats
is on it, which receives its excess waters (mufadil al-miyah). There seems
to be some confusion in the ordering here, since the position of this canal
in Abii Ishaq’s list would place it too far to the west to have any connection
to the al-Bats. Still, the name of the canal bears strong resemblance to the
modern Bahr Tanhala, which takes off from the Bahr Yusuf at the capital
and flows northeast toward the mouth of the al-Bats ravine. The Bamwabh,
however, can almost certainly be linked to a village somewhere near Sanhiir
called Bamawayh by al-Nabulust (cf. the similar shift from Tanabtawa to
Tanabtawayh).*® Indeed, according to al-NabulusT Bamawayh was irrigated
by a “canal known by [the name of] the village” (bahr yu ‘raf bi-I-nahiya),
though he does not name any additional dependencies. Finally, although Abta
Ishaq provides no topographical information for the Tabdud, the canal is very
likely to be identical with the modern Bahr Tirsa, otherwise known as the
Bahr Tandiid, which follows a northerly course through villages including
Harfush, Tirsa, and Naqalifa (al-Nabulusi’s Nagqalifa), and eventually ter-
minates in the Birkat Qartin.>° The reading Tabdiid, which in the absence of
diacritics is identical to Tandiid (s9>+), is thus surely spurious and should
accordingly be amended. The toponym Tandid later occurs in al-NabulusT
and is closely associated with the region through which the contemporary
Bahr Tirsa/Tandtd flows. Al-Nabulusi records Tandid as the name of a
water-turned stone press at Biyahmi (Egyptian Piamouei, Greek Andrianton
Komg), which was also adjacent to Akhsas Abi ‘Usayya (today Harfish).!
He further refers to freshwater springs (‘ayun) in a ravine (wadi) at Aba
‘Usayya “on the bank of Tandud” (‘ala haffat Tandid), which are used for

47. Egypt, Ministry of the Interior, Report on the Epidemic of Cholera, 76.

48. So Toussoun, Mémoire, 1:262.

49. Timm, Das christlich-koptische Agypten, 1:315.

50. Salmon, “Répertoire géographique,” 53. The canal is labeled both the Bahr Tirsa and the Bahr
Tandtd in the 1914 government map in Egypt, Maslahat al-Misahah, Atlas of Egypt, Sheet 104 El-
Faiyum. It is referred to as the Bahr Tandid in a 20 April 2019 Arabic media report on its flooding
at the village of Tirsa, accessed 22 December 2020, https://www.albawabhnews.com/3569514.

51. Al-Nabulusi, VF, 115 (Biyahmi) and 205 (Minyat Karbis and Akhsas Abt ‘Usayya).
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drinking and irrigation when its nearby canal is cut off (ingata ‘). Abu Ishaq
likewise refers to a sweet water spring ( ‘ayn hulwa) adjacent to this khalij
Tabditid, from which nearby lands are irrigated when the canal is closed. Al-
Nabulust’s Tandiid therefore surely refers not only to a stone press but also
the otherwise undescribed waterway that powered it, which was essentially
equivalent to the modern Bahr Tirsa/Tanduad.

After replicating the first eight canals in Abt Ishaq’s list (the ninth is cor-
rupt), Ibn Mammati provides an additional nine entries, though further manu-
script corruption makes it difficult to ascertain the proper name of each. While
the first is entirely uncertain,” the remainder may be resolved as Babij, Biljayah
(probably spurious),> Bidid (another corruption of Tandid since without dia-
critics it is again >9>+), Santariyya, a number of small unnamed waterways
(‘adatan khuljan lutdf) branching from the Grand Canal/Bahr Yasuf, Fidimin,
Abii Ksa, Sanabrt (Stnarii?), which is connected to the Ibshii canal by aque-
duct (‘ibbara), and finally the Ihrit.>* Derived from Graeco-Coptic Pepoikion
(“the farmstead”),% the initial element Babij appears in five toponyms in al-
NabulusT’s period and it is consequently impossible to assign the waterway to
a particular locale.’® Santariyya was the medieval Arabic name for the Siwa
Oasis and, according to Abii Ishaq, colloquially described a westerly direction.
A speculative identification is therefore the modern Bahr Gharbiyya (‘“Westerly
Canal”), which branches from the end of the Bahr Yiisuf at Madinat al-Fayytim
and briefly flows due west before bifurcating into canals serving Ibshaway
and Abl Ksa. Named for still-extant settlements, the general trajectories of
the canals of Fidimin, Abt Ksa, and Ihrit are clear. Finally, the manuscript
readings Sntrii or Snbri are likely corruptions of Sinardi, as suggested in the
most comprehensive modern edition of the text.’” This is further suggested by
the linkage of this waterway to the khalij Ibshii, almost surely referring to the
nearby village of Ibshaway, al-Nabulus1’s Ibshayat al-Rumman (Greek Pisais,

52. law or law, which cannot be resolved by comparison with any of the toponyms in al-Nabulusi.

53. No village of this or a similar name in the Fayyum is attested. Ibn Mammati elsewhere in his text
describes Biljayah as a village in al-Martahiya. Cooper, “Ibn Mammati’s Rules,” 98 no. 336.

54. Ibn Mammati, Qawanin al-Dawawin, 230-31. See the translation and notes on MS readings in
Cooper, “Ibn Mammati’s Rules,” 75-76.

55. Salmon, “Le nom de lieu Babidj”; and Ibn Mammati, Qawanin al-Dawawin, 230-31. Timm, Das
christlich-koptische Agypten, 4:1893-94.

56. Babij Andir, Babij Angash, Babij Farah, Babij Ghaylan, Babij Unshii.

57. Ibn Mammati, Qawanin al-Dawawin, 231, trans. in Cooper, “Ibn Mammati’s Rules,” 76 with no.
341.
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Coptic Pishai).’® In Jacotin’s map the canals serving both Stnari and Ibshaway
(as Ibshay al-Rumman) are indeed immediately proximate though no direct
connection between the two is depicted. Finally, a village by the name of Thrit
lies some 11 km west-southwest of the capital. Al-NabulusT says that its water
is delivered by a canal that branches from the southern bank of the Bahr Yaisuf
but he does not name it.

But whatever the precise complexion of the central system at any point in
time, its canals flowed along far steeper terrain than that of the margins. Two
canals described by al-Nabulust clearly exemplify the topography of these
waterways. His Sinniiris canal, which watered nine villages north of the capi-
tal, opened at 20 masl near Munsha’at al-Tawahin (mod. Munsha’at ‘Abdallah)
and fell to 10 mbsl outside Sinniiris over a length of only 10 km. Its steep 0.3
percent gradient is an increase of 147 to 170 percent over the comparably level
slopes of the border canals. So too al-Nabulusi’s Dhat al-Safa’ canal, whose
head lay at some 30 masl along the Bahr Yiisuf and reached nearly 13 mbsl near
Minyat al-Bats (mod. Tamiya) 22 km distant, a gradient of some 0.2 percent.
As already seen in the previous chapter, the steep slope of the Fayytim’s central
plain was one of the reasons cited by Jomard for the reservoir at Aba Ksa,
which was constructed in part to keep floodwaters from rushing along so
swiftly that they swept away the soil of the surrounding landscape.®

Marginal and Central Canal Flow

Sediments cleared from the beds of modern border canals like the Bahr
‘Abdallah Wahbi contain numerous bivalves, animals that thrive only in peren-
nial water. In contrast, excavated sediment from the relict premodern border
canals shows no such faunal remains, a strong indication that they did not
remain full throughout the year.%° Hellenistic and Roman papyri support this
supposition. The apparent emptiness (or insufficiency) of the main canal at
Philadelphia in May/June 257 BCE is alluded to in a fragmentary papyrus let-
ter in which the manager of a large estate at Philadelphia discusses the planting
of' young olives (elaina phyta) in the village and mentions waters being brought

58. TM Geo 1836.
59. See chapter 1 above, “Storing the Flood.”
60. Cook, “Landscapes of Irrigation,” 141 with figure 140 on p. 247.
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from Tanis, a village upstream on the eastern border canal.®' A fragmentary and
otherwise obscure official letter from July of ca. 107 CE also refers to the dis-
tribution of scarce waters somewhere in the northwest of the Fayytim. Although
there is a lacuna in the papyrus at a critical point, a local official writes to the
governor of this portion of the Fayytim that “the doors of the [sc. reservoirs or
canals?], as you know, were raised in your presence as much as the overseers
of sowing (katasporeis) wished, and they are all nearly out of water, as you
know.”2 The papyri also suggest that rather than flowing in force continuously,
the border canals received an agriculturally exploitable influx only during the
flood. The impending arrival of the waters is mentioned in a letter from the
third-century CE Heroninos archive, papers possessed by the manager of the
Theadelphian division (phrontis) of a large, dispersed Fayytim estate owned by
a wealthy Alexandrian named Aurelius Appianus.®* On 10 August of 252 CE or
255, Heroninos is ordered to drag in some tree trunks from the fields “before
the waters” (pro ton hydaton)—that is, before the arrival of the flood.®* The
fevered activity surrounding the arrival of the water is hinted at in another let-
ter from the Heroninos archive dated to 19 July 257 CE. Heroninos is here
ordered to oversee the preparation of local waterwheels so that “until the canals
do not have water there is a probolé (“supply” or “reservoir”) sufficient for our
use.”® Since the Theadelphian phrontis was heavily focused on viticulture, the
full exploitation of ephemeral waterways was essential to the perennial irriga-
tion of local vineyards. Concerns over the availability of floodwater are also
attested in a petition from Philadelphia dated to 305 CE. The elders of the vil-
lage of Philadelphia complain that the upstream village of Tanis had somehow
been impeding the flow of their shared canal and they request an inspection of
irrigation works in Tanis so that they might “be able to enjoy the growth of the
flax crop, have drinking water (potimon hydor), sow the plain (pedion) of our
village, remain in our own village of record (idia), and have enjoyment of our

61. PCair.Zen. 1.59072.

62. PRyl 2.81,11.5-8: [oit]@®y . . [ ]. vov 80pat, dg oidag, &mi mopdvrog 6od [£9’] 860V o Kataomopeic
f0ehov Epactéydnoav, [kali yop oxedov micot de’ Hdatovg sioi, domep oidag. On the office of
katasporeus see Bonneau, Le régime administratif, 168-73.

63. Rathbone, Economic Rationalism.

64. SB 6.9361 (252 or 255 CE).

65. PFlor 2.153, 1. 8-13: tva €mg ail didpvyeg Déwp pn Eyovowv mpoPoin 1 avtdpk[ng] UiV TH
vmnpe[olia yévetar (1. yévnton). Cited from Rathbone, Economic Rationalism, 224. The document
thus describes the filling of reservoirs by waterwheel for later use in the perennial irrigation of
vineyards. For the meaning of probolé or probolos in the context of irrigation see Habermann, Zur
Wasserversorgung, 153.
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property.”% Notably, the petition is dated to 1 Pachon (26 April), some four
months before the beginning of the inundation, and its authors perhaps hoped
that any necessary repairs would be accomplished during the remainder of the
low-water season. But even during the flood the arrival of water uninterrupted
was not a given. In P.Sakaon 45 (334 CE), Aurelius Sakaon of Theadelphia
complains that during the “time of the waters” (ton kairon ton hydaton) several
upstream cultivators had erected a transverse dike (embléma) in their shared
canal, thereby denying Theadelphians access to the flood. Yet even under nor-
mal circumstances water delivery to tail end villages may have been uncertain
as suggested by the aforementioned P.Fay.131 from Euhemeria. The writer’s
conditional “if the water comes down” hardly indicates a substantial and reli-
able flow.®” Unfortunately, it is not clear when during the year this letter was
composed.

Canal flow in this part of the Fayytim could also be exceedingly slow. An
undated letter of the Heroninos archive orders its unnamed recipient to have a
man named Kopres dam up (emblématisai) a canal in order to build up water
for local holdings. Upon releasing the waters the following day (apolythénai),
they would then arrive at olive plantings (e/aionas) somewhere downstream
but only after a delay of five days.®® That it should take a full day for a farmer
at Theadelphia to build up a head of water sufficient to irrigate and a further
five days for the water to reach the next villages along the canal—Euhemeria
and Dionysias, 4.5 km and 15 km distant respectively—suggests both that there
was very little water in the canal to begin with by the time it had reached The-
adelphia and that its flow was consequently sluggish. The topographical
impediments to the water supply of Theadelphia are also referenced in the
Sakaon archive, where the village is described as lying “on high ground” (en
hypseélois topois) and “at the far end of the district” (hemas hysterous einai tou
pagou)—that is, at the end of the canal.®” As I will discuss in the following
section, the risk of water shortages and subsequent irrigation failure was also
endemic near the ends of the Fayylim’s canal system, a socioenvironmental
phenomenon that informed the agricultural regimes in more marginal
settlements.

66. P.Wisc. 1.32 = Pap. Choix 27.

67. PFay. 131 (third—fourth century CE).

68. PPrag. NS 52 =SB 6.9415 (24968 CE).

69. P.Sakaon 35 (332 CE). On the topography of the village see Romer, The Fayoum Survey Project,
107-9.
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While there is no papyrological evidence for canal flows in the center of the
depression in antiquity, a clear distinction between the center and the margins
is indicated by another Heroninos papyrus, a copy of a circular sent to the
managers of every Fayyiim division of the Appianus estate containing instruc-
tions for the pruning and propagation of vines (266/67 CE). The letter’s author
Alypios, the general manager of the estate, differentiates between vineyards
artificially irrigated by water-lifting (antletika ktémata), and vineyards “of the
plain” (ta de epipeda [ktémata])—that is, vineyards watered with or without
animal-turned waterwheels.”® The former are surely the vineyards of marginal
villages like Theadelphia described above. The latter were in the central plain
(pedion) and apparently required no mechanical assistance for perennial irriga-
tion. Topography was key to the perennial irrigation of these vineyards of the
plain. As Girard remarks in the Description, in the central Fayytim the location
of reservoirs above the level of the lands they served permitted the water to be
delivered easily by gravity to the fields below.” According to al-Nabulusi, the
flow of central canals was also strong enough to power stone sugarcane presses
at Abil Ksa, Biyahmii, Dhat al-Safa’, Sinndiris, Fani (broken during al-
NabulusT’s inspection), and Sanhiir as well as water mills in Akhsas al-Hallagq,
Bamawayh, Dhat al-Safa’, Sinniiris, Fant, and Akhsas Abt 'Usayya. In the
present day, water-powered waterwheels continue to be used in the central core
of the alluvial plain where the slope of the terrain is most dramatic. And while
water-delivery powered entirely by gravity is possible throughout much of the
depression, marginal fields cannot be irrigated by gravity. Here, fields lie well
above the level of the canals that serve them and water must be raised by gas
or electric pumps (see figs. 15).7

Their more reliable and vigorous flow notwithstanding, even the canals of
the center were not fully perennial. Our earliest source, Ibn ‘Abd al-Hakam,
writes that the patriarch Joseph established Fayytm irrigation in such a way
that water was diverted back and forth between “alternating” (mutdtiyya)
canals and so-called “elevated” or “upper-level” canals (murtafi ‘) according to

70. PFlor. 2.148 (266—67 CE).

71. Girard, “Mémoire sur I’agriculture,” 16.

72. Price, “The Evolution of Irrigation.” See also the short documentary by Raymond Collet, La
derniére sakieh du Fayoum, which describes the last wooden animal-powered sdgiya still in its
original place, though no longer in service, which was used for the irrigation of land located two
meters above the level of its adjacent canal, accessed 19 May 2021, https://www.cealex.org/res-
sources-documentaires/videotheque/sakieh-fayoum.
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an hourly schedule, day and night.”* Al-Mas‘Qdi clarifies that the Fayyim’s
canals were divided into three categories: “elevated” (murtafi‘), “alternating”
(mutatr’), and so-called mutati’ al-mutati’, the latter being “a term used by the
Egyptians, meaning the lower (al-munkhafid).”’* The system therefore com-
prised canals that irrigated high-lying land, canals for lower-lying land, and
canals subject to a schedule of opening and closing. Following Ibn ‘Abd al-
Hakam, it would seem that water was diverted back and forth between the
alternating and upper-level canals in the attempt to ensure that canals irrigating
higher lands received a supply during the low-water months. That such a sys-
tem was already regarded as ancient in the ninth century CE suggests that
Arabic authors are describing a practice with roots in antiquity.”

In Abt Ishaq’s account, a number of the Fayyim’s principal waterways
were regulated on a fixed schedule between Hatiir to Barmiida on the Coptic
calendar (late November—late April), months during which the water level was
progressively falling. The heads of these “alternating” canals (mutatiyya) were
regulated by one or more gates (abwab) dating to the time of Joseph (Yisufiyya),
which were opened and closed in rotation. The gates of the Bahr Tanabtawa,
for instance, were closed from 10 Hatiir to the end of the month (20 Novem-
ber—9 December). They were then opened on 1 Kihak for twenty days (10-30
December) then closed until Epiphany (Laylat al-Ghitas, 6 January), after
which they were again opened until the end of Ttuba (7 February). They were
then closed from 1-20 Amshir (8-28 February) and reopened until 10 Baram-
hat (20 March). At this point Abl Ishaq says that the gates were opened until
10 Baramiida and left in place thereafter.”® The schedule was broadly similar
along the so-called khalij Tabdiid (/. Tandad). This canal also possessed a
freshwater spring (‘ayn hulwa) from which nearby lands were irrigated even
when the canal was closed. The spring had appeared at a time when canal water
had been scarce ( ‘udima al-ma’) at which point it had been dug out to create a
well. This canal followed the same schedule as the Tanabtawa until late in the
year, when it was reopened from 20 Amshir (28 February) until 20 Baramhat
(29 March). It was then reopened thirty days later on 20 Baramiida (28 April)
and apparently left open for the rest of the year.”” These practices survived into

73. Ibn ‘Abd al-Hakam, Futiith Misr, 16.

74. Al-Mas‘udi, Murij, 2:369-70. Citations and translation in Rapoport and Shahar, “Irrigation,”
17-18.

75. Rapoport and Shahar, “Irrigation,” 17; Ibn ‘Abd al-Hakam, Futith, 16.

76. Al-Magqrizi, Khitat, 1:672.

77. Al-Magqrizi, Khitat, 1:674.
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the modern period, since Evliya Celebi impressionistically refers to the alter-
nating breaching and sealing of the levees on each of the canals that branched
from the Bahr Yasuf. When the water level in the channel had reached a speci-
fied height, he writes, levees were breached and the Fayytim was flooded. After
the water had dried up, the levees were once again opened to release water into
the system.” Jomard later records that each canal issuing from the end of the
Bahr Yasuf was governed at its mouth by a gate (porte) that could be raised
and lowered in accordance with the needs of their dependent villages.” Both
Jomard and Celebi insist that water was equitably shared, though disputes
arose when customary rules (Celebi’s kanun, Jomard’s usages) governing
water sharing were violated.

The system to which Ibn ‘Abd al-Hakam alludes and which Aba Ishaq
describes seems to have been an attempt to ensure that at least some water was
reserved for the “elevated” canals during the time in which the Fayyim was
disconnected from the flow of the Bahr Yusuf and the aggregate water supply
was consequently reduced. Still, that the gates of alternating canals were sim-
ply left open from the end of April/Baramiida suggests that the waters ran low
late in the year, a situation that would have primarily affected villages on
higher ground or toward the ends of canals. In consequence, the water regime
of a canal and a village’s position along it will have exerted a strong influence
on the agricultural potential of Fayytim settlements. Comparison between the
papyri and al-NabulusT indeed confirms that the hydrology and hydraulics of
Fayytim canals as well as a settlement’s position along its waterway—whether
closer to its head or to its tail—deeply influenced agricultural practices
throughout the depression.

Canal Flow and Cropping Patterns

It has long been acknowledged that the papyri preserve no evidence for regular
double-cropping along the Fayyiim’s margins. As the previous section argued,
the border canals delivered water less plentifully and effectively in the dry
season, making it impossible to irrigate fields here perennially, except those
equipped with reservoirs that had been filled during the flood. While the sow-

78. Dankoff, Tezcan, and Sheridan, Ottoman Explorations, 352-53.
79. Jomard, “Description des antiquités du nome Arsinoite,” 448.
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ing of a second, summer wheat (a “three-month wheat,” triménon pyron) is
attested in Philadelphia during the reign of Ptolemy II, it is described as requir-
ing irrigation “by hand” (apo cheiros) or, failing that, by as many shadifs
(kéloneia) as needed.®® There are also several references in Roman papyri from
Tebtynis to land given over to double-cropping in wheat (eis sporan kai epi-
sporan, “for sowing and resowing™) but these are rare exceptions.®! Even on
the division of the large estate of the Alexandrian Aurelius Appianus at The-
adelphia in the third century CE there is only one clear attestation of double-
cropping.®? Indeed, lessees of agricultural land along the Greek and Roman
margins generally paid rent to landowners and state taxes in kind (wheat and
barley) during the harvest month of Payni, indicative of a single yearly crop.®

The design of fields along the margins was thus adapted to traditional
flood-recession irrigation and plots were embanked by ring dikes (perichomata),
which transformed each field into a small inundation basin.®* Ring dikes are
frequently mentioned in Fayytim land leases in the clauses that enumerate the
duties of the lessee.® In these texts, the act of flood-recession irrigation (potis-
mos) is regularly paired with the responsibility to maintain the dikes surround-
ing the fields (chomatismos or perichomatismos) and occasionally to build and
maintain emblémata, which diverted water from a feeder canal onto a nearby
field.® The texts of such agreements accordingly structure the agricultural year
into four distinct periods of field- and canal-preparation; irrigation; growth;
and the harvest of a single field crop. The steps involved are clearly if tersely
enumerated in an early Roman petition in which a lessee reports that after tak-
ing possession of twenty-four arourai of public land, he subsequently
embanked it (chomatisas) and then began to flood it (apo merous limnasas) for
the sowing (katasporas) of the current year.’” That the margins of the Fayyim

80. P.CairZen. 2.59155 =SB 3.6733 (256 BCE). Cited from Monson, “Salinization,” 134.

81. Monson, “Salinization,” 133-34.

82. Rathbone, Economic Rationalism, 235, citing P.Flor. 2.194 (259 CE).

83. E.g.,SB6.9110 (26 CE); SB 16.12539 (26 CE); PMich. 12.633 (ca. 30 CE). Bagnall, Egypt in Late
Antiquity, 22.

84. See Rathbone, Economic Rationalism, 119228, for basin irrigation on the Appianos estate.

85. Customary duties other than those specified in the texts are simply referred to as t[a dAa T]dvra
Soa koK (. kabnkey) in P.Cairo Isid. 101 (300 CE), P.Gen. 1.78 (third century CE?); ta dAAo oo
kadket: P Tebt. 2.378 (265 CE), and SB 6.9269 (297 CE).

86. The pairing of mepyywpaticpovg and moticpolg appears in numerous other texts throughout antig-
uity. See e.g., SB 16.13017 (24 BCE); PMich. 12.633 (30 CE?); P.Tebt. 2.378 (265 CE). In P.Tebt.
1.105 (103 BCE) the lessee is to return the land to the lessor free of rushes and weeds as well as fully
embanked (keyopoTiIopéVnY).

87. PMert. 1.3 (3 CE), Il. 11-15: Gv (sc. &povpdv) kai AvTlaBOpevog Kol ympoticag Kol 4md uépovg
AMpvaoog TaTag TG €ig T0 adTO £T0G KOTOOTOPAS.
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were originally designed for this traditional form of Egyptian irrigation rather
than perennial irrigation is also evident in early Ptolemaic papyri, most impor-
tantly PLille 1.1 (258 BCE). The document preserves an illustration of a
10,000-aroura gift-estate (dorea) at Philadelphia granted by Ptolemy II to his
finance minister (dioikétés) Apollonios, the whole of which was subdivided
into forty smaller plots of 250 ar: each, dubbed perichomata.®

The water supply was nonetheless insecure toward the tail ends of the canal
system. The risk of lands being unflooded (abrochos) and correspondingly
uncultivable was therefore endemic. Frequently accounted for in land leases of
both Ptolemaic and Roman date, such failures of the water supply entitled the
lessee to a release from the rent.®” The problem is visible in the land surveys
conducted by Menchés, scribe of the southern village of Kerkeosiris in the late
second century BCE. Here, derelict land (hypologos) was categorized as either
unflooded over a long period of time (chérsos), underwater—that is, flooded
but not drained (embrochos), or salted (halmyris).”® Beginning in the middle of
the second century CE, flood-failure is evidenced at the field level in a new
document type, the so-called abrochia-declaration: official attestations that
one’s land was unflooded and thus eligible for a remission of annual imposts.”!
It nonetheless remains all but impossible to assess the prevalence of water
shortages in downstream villages, since we lack year on year records of the
water supply from any Fayytm village. A fourth-century CE partial land sur-
vey from Karanis nonetheless suggests that a marginal village’s cultivable ter-
ritory might be a veritable patchwork of both flooded and unflooded fields. The
fragmentary register published as P.CairIsid. 6 (300-305 CE) contains a list of
landholders in Karanis and the plots of private or state-owned land that they
farm, most of them quite small. Grain-bearing arourai reported in the survey
are classified either as sown (sporimé), irrigated and productive, or as unflooded
(abrochos), normally productive but unflooded at the time of the survey. While
numerous lacunae make precise figures irrecoverable, of the roughly 762 arou-
rai of grain-land clearly attested just under 195 ar (25.5 percent) are classified

88. Thompson, “Irrigation and Drainage,” 111 and 118-20. See also P.Col. 3.54 (256-255 BCE) for
reference to 100 arourai of “seed land” (yfig omopipov) in a mepiyopo at Philadelphia. On gift-
estates (doreai) see Andrew Monson, “Dorea,” in The Encyclopedia of Ancient History, ed. Roger
S. Bagnall (London: Wiley-Blackwell, 2012).

89. E.g., PYale 1.51 (184 BCE); PTebt. 1.106 (101 BCE); PRyl. 4.601 (26 BCE); SB 16.13017 (24
BCE); P.Tebt. 2.374 (131 CE).

90. Verhoogt, Menches, 112—13.

91. Habermann, “Aspekte des Bewidsserungswesens.”
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as abrochos. While it would be imprudent to place too much interpretive
weight on such a small sample, especially one whose representativeness can-
not be determined, this landscape scarcely resembles that of the central
Fayyiim, as we will see further below.

Yet while flood-irrigation remained the primary means by which fields
were irrigated, additional water could be raised from canals, reservoirs, and
wells by waterwheels (Greek méchanai, Arabic sawdgqi). Yet such expensive
machinery was restricted to the wealthy, such as the Appianus estate men-
tioned above.”” Demanding substantial investment in materials (rare or even
imported woods,” metal, ceramic pots) in addition to construction and mainte-
nance, waterwheels also required one or two animals to provide power, food
and water for those animals, one or more attendants to monitor the work, a
constant supply of replacement parts, and eventually new animals. The expense
and effort involved in procuring or maintaining a waterwheel are documented
in another papyrus of the Appianus estate, which records forty-eight days of
labor for the manufacture of one 5.5 cubit (2.9 m) component, probably the
tympanon, the wheel that held and turned the long garland of pots constantly
lowered into and raised from the well or reservoir.®* Other texts from the
archive detail the types of work done by carpenters and their wages, all tasks
ranging from two to five days of labor, the latter earning the workman a sizable
cash wage.” Single owners of one or more waterwheels are thus certain to
have been the proprietors of large estates or at least relatively wealthy farmers
who could finance the purchase, operation, and maintenance of a wheel out of
their own capital.”® The majority of the Fayyim’s farmers, smallholders and
lessees alike, likely irrigated only at the time of the flood, though this does not
rule out the possibility of shared use of communally owned waterwheels, a
phenomenon well documented in later periods.®’

Still more marginal, however, were the drymoi (sing. drymos, “marshes”),
which could be put under wetland crops such as rushes, reeds, or papyrus.
Located at various points along the edges of the depression, drymoi were ini-

92. Eyre, “The Water Regime.”

93. On the use of wood, at times imported, in irrigation machinery in the Ottoman period see Mikhail,
Nature and Empire, 124—69.

94. PPrag. Gr. 1.44 recto, ii 1-12.

95. Rathbone, “Méchanai (Waterwheels) in the Roman Fayyum,” 256-59.

96. Pace Malouta and Wilson, “Mechanical Irrigation,” we see more intensive use of these machines.

97. The sagiya described in the documentary referenced at n. 72 above was communally owned and
farmers took turns using it each with their own draught animal. See also chapter 4 below for the
fictional account from al-Sharqawi, 4/-Ard.
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tially the remains of natural marshlands along the shores of the ancient lake but
by the Graeco-Roman period they no longer received water naturally and
required artificial irrigation to be cultivated.”® Indeed, the lack of irrigation
might render them entirely uncultivable. In a petition of the year 144 CE one
Ptolemais, lessee of a state-owned marsh at Theadelphia, complained that the
customary amount of water had not been provided by local officials, thereby
threatening his drymos with desiccation and unproductivity.”® In 145/46 CE,
Ptolemais drafted a similar petition, which supplies further insight into the
water supply of such marshes. In this later text, Ptolemais claimed that a local
official had failed to supply water to the drymos when the Nile was still at its
height (akmazontos tou Neilou) and before the water had been directed to local
fields (edaphé). The marsh eventually received some water later in the year, yet
Ptolemais complains that it had come “from drainage” (apo apochymaton) and
was thus of little quantity and also contained no gonos (“seed”) or metra
“womb”).1% The perplexing terminology here suggests folk-wisdom concern-
ing the fertility and productivity of silt-laden Nile floodwater. Indeed, if Ptol-
emais in this year received only drainage from local inundation basins such
water would have been largely devoid of fertilizing silt and otherwise contami-
nated with salt and other minerals leeched from the soil of other fields."!

It goes without saying that this single-cropped landscape scarcely resem-
bles the perennial, paradisiacal garden so memorably described by later Arabic
authors. This was a function of greater water availability in the center, the por-
tion of the depression depicted by the observers enumerated in the Introduc-
tion. Here, the double-cropping referred to by authors like al-BakrT is well
represented. Al-NabulusT’s survey contains 26 entries in which villages are
explicitly said to have practiced double-cropping—that is, the cultivation of
both a flood-irrigated winter field crop (shatawi) and a summer field crop
(sayfi). While these settlements amount to just under 21 percent of his 124 sepa-
rate village entries, it should be noted that “cultivation” (zara ‘) in al-Nabulust
refers to field crops, principally wheat (gamh) and barley (sha 7r), but also
broad beans (fizl) and sometimes chickling vetch/grass pea (julluban). A village
may thus have produced only a winter field crop or even little field produce
altogether yet still have been under heavy, perennial cultivation. The descrip-

98. Bonneau, “Le drymos (8pupog), marais du Fayoum.”

99. PWisc. 1.34.

100. PMich. 11.617 (145-46 CE).

101. On irrigating with drainage in the contemporary Fayyum see Barnes, Cultivating the Nile, 162—67.
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Table 2.1. Explicit attestations of double-cropping (shatawr and sayfi) in al-Nabulust

Al-‘Idwa (VF 69) Dimth al-Lahtin (VF 153)

Ibriziya and al-Zarbi (VF 74) Dhat al-Safa’(VF 155)

Abhtt (VF 76) Sinndris (VF 159)

Al-Qubara’ (VF 80) Sirsina (VF 165)

Al-Rubiyytn (VF 105) Stnart (VF 170)

Biyahmu (VF 113) Shisfa (VF 174)

Tuttn (VF 134) Fant and Naqalifa (VF 190-91)

Jarfis (VF 137) Qambasha (VF 199)

Khawr al-Rammad (VF 141) Munsha’at Ibn Kurdt (VF 208)

Kharab Jundi and al-Maslab (VF 142) Munsha’at al-Tawahin (VF 210)

Dumishiyya (VF 145) Minyat al-Bats (VF 226)

Difidnai (VF 148) Minyat al-Di1k, Banti Majniin, Shalmas
(VF 228)

The Dinfaras of Jarda and Thrit (VF 150) Hayshat Dumtshiyya (VF 236)

tion of Akhsas al-Hallaq near Sinniiris is telling. Heavily invested in perenni-
ally irrigated, water-intensive pears, apples, grapes, and roses, the village sold
considerable produce in the Fayyiim’s capital as well as Bahnasa (ancient Oxy-
rhynchus) and other major urban centers of Fustat, Cairo, Damietta, and Alex-
andria. Al-Nabulust even compares its landscape to the orchards of Damascus
thanks to the shade of the trees and the canals and streams that flowed cease-
lessly night and day. Such abundance notwithstanding, no field crop is record-
ed.!%2 It should also be noted that al-NabulusT often fails to mention whether or
not a village’s field crop was produced in a single or double harvest. The vil-
lage of Mitr Taris, for instance—a “bride among the brides of Fayylim”—
contained considerable orchards and vineyards, streams flowing day and night,
and produced a substantial cereal harvest. Al-Nabulust nevertheless does not
mention whether or not this field cultivation was perennial or merely shatawi.'®
The number of villages under both winter and summer field cultivation may
therefore have been higher than the survey suggests.

Of the twenty-three villages in which al-NabulusT states that only a shatawr
crop was grown, eight cultivated considerable additional water-intensive pro-
duce, for example, orchard crops. A further fifteen settlements, however, had
only scattered ancillary cultivation.

Tellingly, the entries for Dimth al-Dathir, Tima, and the joint settlements

102. Al-Nabulusi, VF, 78.
103. Al-Nabulusi, VF, 217-18.
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Table 2.2. Winter field-crops and extensive additional cultivation from al-NabulusT

Village Name Cultivation patterns

Jardu (VF 139) Winter cereals (al-hubub al-shatawiyya), dates, vine,
grapes, acacia, sycamore.

Khawr al-Rammad (VF 141) Winter cereals, acacia, sugarcane, vegetables, and
waterwheels.

Shallala (VF 176) Winter wheat, barley, broad beans. Dates, figs, and other
trees.

Shidmih (VF 180) Dates, vine, plantations, acacia, winter crops. Summer
crops were cultivated until sugarcane increased.

Suntfar (VF 182) Winter crops, dates, trees, sycamores, many orchards.

Tubhar (VF 185) Winter crops and nothing else (al-shatawt la ghayr),
orchards, vineyards, dates, figs.

Fidimin (VF 197) Winter crops, dates, figs, olives, sugarcane.

Minyat Karbis, and Akhsas Abt  Minyat Karbis: Dates, carob, sycamore, figs, orchards.

‘Usayya (VF 205-6) Akhsas Abt ‘Usayya: Watered in the winter from the

nearby Fant canal. One orchard irrigated by
waterwheel.

of Babij Ghaylan and Kawm al-Raml are described as being irrigated like “the
countryside” (al-rif, referring to the Nile Valley), meaning that they were
watered only during the flood. Clearly, then, aggregate water availability had a
significant effect on cropping patterns in these villages. Al-Nabulust further
specifies that a number of settlements received water only during “the days of
the Nile” (ayyam al-Nil—that is, the flood) and thus irrigated their fields with
the “irrigation of the [Nile Valley] countryside” (rayy al-rif) rather than with
the combination of canals and waterwheels peculiar to the Fayyum (sagi).
Although he does not always state that these flood-irrigated settlements culti-
vated only a winter crop, lack of perennial water would have made it impos-
sible to irrigate a summer crop on a significant scale.

An additional proxy for water-stress (and perhaps also soil salinity, on
which see further below) is the predominance of barley, which requires less
water than wheat and tolerates saltier soils. As Yossef Rapoport notes, most of
the villages described by al-NabulusT seem to have hewed as closely as possi-
ble to a 2:1 ratio of wheat to barley. Yet a number of settlements produced a
preponderance of barley and little to no wheat or other field crops, these figures
expressed as a percentage of their assessed land tax (khardj). Although al-
NabulusT does not record the water supply of all of these settlements in detail,
cultivation in several was clearly influenced by localized water pressure, par-
ticularly in the villages along the Sharqiyya canal—al-Rubiyyat/Maqtil, Sila,
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Table 2.3. Winter field-crops and minimal/no additional cultivation from al-Nabulust

Village Name Cultivation patterns

Al-Tarima (VF 93) Young dates and water specifically for winter crops (a/-
shatawt khasa).

Al-Qalhana (VF 101) Winter crops only, sugarcane sown in nearby Dumiishiyya.

Bilala (VF 110) Dates and sugarcane.

Babij Ghaylan and Kawm  Winter crops and flax cultivated like the Egyptian countryside

al-Raml (VF 130) (r1f).

Tutiin (VF 134) Winter cultivation and some cotton.

Disya (VF 143) Dates, sidr (Christ’s thorn jujube), and acacia but winter crops
only (al-shatawt wa-la ghayr).

Dimth al-Dathir (“the Some land irrigated by the flood like the countryside, some by

extinct”, VF 152) saqi like the Fayytim. Winter cultivation only, no trees,

dates, vine, gardens, or orchards. Recently reoccupied after
abandonment.

Sila (VF 168) Dates and acacia, water specifically for winter crops (al-
shatawr khasa).

Stnarai (VF'170) Winter crops, some sugarcane. Vineyards failed for lack of
water.

Shana (VF 178) Winter cereals, primarily barley but no summer crops (laysa
li-ha sayfi).

Shushha (VF 179) Winter cereals, a few date palms, no trees or vineyards.

Tima (VF 183) Winter cereals cultivated with the “irrigation of the country-

side from the Nile” (rayy al-rif min al-Nil), not canal-
irrigated (saqi) like the Fayytm.

Tubhar (VF 185) Only winter crops. Some orchards and vine irrigated from
sources elsewhere during the low-water season. See further
in Table 2.5.

‘Anz (VF 188) Winter cultivation only (al-shatawt la@ ghayr).

Qushtsh (VF 202) Winter cultivation only (al-shatawt khasa), dates and sidr.

Bayad, and Shana—of which only the first maintained a 50/50 split between
wheat and barley and thus does not appear in the table below. A few villages
are also said to cultivate only field crops (zara ‘) and nothing else: Biir Sinart,
Bandiq, Babij Andir, Tirsa, and Haddada. All but Bur Stnarh already appear
somewhere in Tables 2.1-2.5.

Finally, al-NabulusT notes a small handful of settlements that suffered from
some form of water stress in the low-water season. Although it is not always
explicit, the common feature among this final set of villages was their elevation
or location toward the end of their canal(s). Both situations placed such settle-
ments at a comparative disadvantage during the low-water season.

Although our ancient and medieval evidence differs in character and
emphasis, both corpora demonstrate that the hydraulic regime of the Fayytim’s
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Table 2.4. Villages watered only during the inundation in al-Nabulust

Village Name Irrigation and Cultivation Patterns
Al-Lahtin and Umm al- Al-Lahtin: Watered during the days of the Nile “like the vil-
Nakharir (VF 95)! lages of the countryside without [perennial] irrigation

Al-Hammam (VF 97)?

Al-Haysha, attached to
al-Lahiin (VF 99)}
Baja (VF 109)

Bandiq (VF 129)

Dumiishiyya (VF 145)

Dimih al-Dathir (VF 152)

Sidmant (VF'173)

Tima (VF 183)

Minyat al-Usquf (VF 205)
Namiisatayn (VF 234)

Hawwarat Dumashiyya (VF
235)

Hawwara al-Bahriyya (VF
238)

after the fashion of the Fayyam” (uswatan bilad al-kiira
min ghayr saqt ‘ala ‘adat al-Fayyim).

Umm al-Nakharir: “Its lands are watered like the villages of
the countryside” (turwa aradrha uswatan bilad al-rif).
Watered by a canal fed during the “days of the Nile [flood]”
(ayyam al-Nil) from a canal running east from the dam
(bunyan) at al-Lahtin, like the irrigation of the country-

side (rayy rif). Flax and field crops.
Cultivates with the water of the Nile (ma’ al-Nil).

Watered during the days of the Nile by a canal shared with
Minyat al-Usquf (see below). No significant field crops,
some sugarcane and vegetables watered by wheel.

Watered from the Waradan canal during the “days of the
Nile as the countryside is watered, not like the Fayyam”
(turwa ayyam al-Nil ka-ma turwa al-rif ghayr al-
Fayyiim). Field crops only.

Cultivates both winter and summer crops but possesses one
meadow (maryj) that cultivates flax, cucumber, wheat, and
barley “with the water of the Nile just as the countryside
is cultivated” (bi-ma’ al-Nil ka-ma tuzra * al-rif).

Some of its lands (ba ‘d aradrha) are cultivated like the
countryside (ka-/-rif) and partially by perennial irrigation
(sagr) like the lands of the Fayyum (k-aradr al-Fayyim).

“Watered by the Nile [flood] and cultivated as the country-
side is cultivated” (turwa min al-Nil wa tuzra * ka-ma
yuzra * al-rif).

Cultivates winter cereals (al-hubiib al-shatawiyya) and irri-
gates with the “[flood] irrigation of the countryside from
the Nile, not by [canal] irrigation like the lands of
Fayytm” (tuzra‘ rayy al-rif min al-Nil la min saqi k-aradi
al-Fayyim).

Watered during the flood (ayya@m al-Nil) by a canal shared
with Baja.

Watered with “the irrigation of the countryside” (rayy
al-rif).

Watered by the Nile (furwa bi-ma’ al-Nil). Field crops.

Watered by the Nile (furwa bi-ma’ al-Nil). Field crops, date
palm shoots, sidr, figs, and sycamore.

! Technically exterior to the Fayyiim depression.

2 See previous note.
3 See previous note.
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Table 2.5. Villages with a predominance of barley in al-Nabulust

Village Name Irrigation and Cultivation Practices
Al-Lahtin and Umm al- Al-Lahtin: Watered during the days of the Nile “like the vil-
Nakharir (VF 95)! lages of the countryside without [perennial] irrigation

Al-Hammam (VF 97)?

Al-Haysha, attached to
al-Lahan (VF 99)}
Baja (VF 109)

Bandiq (VF 129)

Dumiishiyya (VF 145)

Dimih al-Dathir (VF 152)

Sidmant (VF 173)

Tima (VF 183)

Minyat al-Usquf (VF 205)
Namiusatayn (VF 234)

Hawwarat Dumushiyya
(VF 235)

Hawwara al-Bahriyya
(VF 238)

after the fashion of the Fayyam” (uswatan bilad al-kiira
min ghair saqt ‘ala ‘adatan al-Fayyim).

Umm al-Nakharir: “Its lands are watered like the villages of
the countryside” (turwa aradiha uswatan bilad al-rif).
Watered by a canal fed during the “days of the Nile [flood]”
(ayyam al-Nil) from a canal running east from the dam
(bunyan) at al-Lahan, like the irrigation of the country-

side (rayy rif). Flax and field crops.
Cultivates with the water of the Nile (ma’ al-Nil).

Watered during the days of the Nile by a canal shared with
Minyat al-Usquf (see below). No significant field crops,
some sugarcane and vegetables watered by wheel.

Watered from the Waradan canal during the “days of the
Nile as the countryside is watered, not like the Fayytm”
(turwa ayyam al-Nil ka-ma turwa al-rif ghayr al-
Fayyiim). Field crops only.

Cultivates both winter and summer crops but possesses one
meadow (marj) that cultivates flax, cucumber, wheat, and
barley “with the water of the Nile just as the countryside
is cultivated” (bi-ma’ al-Nil ka-ma tuzra * al-rif).

Some of its lands (ba 'd aradiha) are cultivated like the
countryside (ka-/-rif) and partially by perennial irrigation
(saqr) like the lands of the Fayytm (k-aradr al-Fayyim).

“Watered by the Nile [flood] and cultivated as the country-
side is cultivated” (turwa min al-Nil wa tuzra ‘ ka-ma
yuzra * al-rif).

Cultivates winter cereals (al-hubiih al-shatawiyya) and irri-
gates with the “[flood] irrigation of the countryside from
the Nile, not by [canal] irrigation like the lands of
Fayyum” (tuzra‘ rayy al-rif min al-Nil la min saqi k-aradi
al-Fayyim).

Watered during the flood (ayyam al-Nil) by a canal shared
with Baja.

Watered with “the irrigation of the countryside” (rayy
al-rif).

Watered by the Nile (furwa bi-ma’ al-Nil). Field crops.

Watered by the Nile (furwa bi-ma’ al-Nil). Field crops, date
palm shoots, sidr, figs, and sycamore.

! Technically exterior to the Fayyiim depression.

2 See previous note.
3 See previous note.
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Table 2.6. Villages with periodic water stress in al-NabulusT

Village Irrigation and Cultivation Patterns

Ibshayat al-Rumman (VF 91)  On the extreme western edge of the Fayytim; people drink
from a spring-water well (b ir ma ‘in) in the summer (al-
sayf) when the canal water (ma’ al-bahr) recedes from
them because of its scantiness (/i-gillatihi).

Baja (VF 109) Receives water raised by animals (“on cattle’s necks,” al-
a ‘naq al-abgar) after the flood. No significant field
crops; orchards, trees, sugarcane, and vegetables all
watered by wheels.

Dimashqin al-Basl (VF 151) In “the days of summer” (ayyam al-sayf) water delivered
“on cattle’s necks.” Field crops and flax irrigated by the
Nile.

Tubhar (VF 185) See Table 2.3 above. Lands are elevated ( ‘a/iya) and water
reaches it only with effort (bi-kulfa). Becomes scanty
during the recession of the flood (ihtirdq al-ma’, “the
burning up of the water”) and may dry up altogether, at
which time people drink from wells.

Abi ‘Usayya (VF 205) People drink from wells when water is cut off (ingita “ al-
ma’). Some field crops.

canal system had a profound effect on irrigation and agricultural practices. It is
indeed remarkable how closely the cultivation patterns of medieval central vil-
lages irrigated only by the Nile flood resemble those of the ancient margins,
whose canals likewise seem to have provided abundant water only during the
inundation and which were therefore able to produce only a single annual field
crop. The comparably greater water availability throughout the center, how-
ever, helped to support perennial cultivation of both field and fruit crops on a
wide scale, enough to prove that the effusive praise of Arabic authors and early
modern visitors was firmly grounded in agroenvironmental reality. It remains,
however, to discuss briefly an issue that has only recently attracted scholarly
attention: the connection between artificial irrigation and soil salinity.

Salinity and Marginality

While artificial irrigation increases agricultural productivity, it often simulta-
neously increases soil salinity, particularly in arid regions with high evapora-
tion rates. Traditional Egyptian flood-recession irrigation practices retarded
salinization by first soaking the soil to dissolve salts and minerals and then by
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104 GARDEN OF EGYPT

returning the mineral-impregnated water to the river upon drainage. Yet if a
basin was insufficiently filled and its water allowed to evaporate before drain-
age, a visible salt crust would be left on the surface along with a higher but
usually invisible salt content in the upper horizons of the soil, both of which
would diminish the productive potential of the field. European scientists fre-
quently addressed this problem during the British colonial period. In 1887 the
engineer Julien Barois noted that poorly drained fields showed “a whitish efflo-
rescence and true salt deposits, which render any cultivation at such places
impossible.” Brackish infiltration from nearby canals and drains was another
source of increased soil salinity. Thus, Barois continued, farmers throughout
the country often preferred that their feeder canals lie at a lower level than their
fields. This, of course, required such farmers to raise water mechanically but
that was a small price to pay to avoid the “fatal action of infiltration water,”
which steadily reduced the productivity of a field by increasing its overall
salinity.!04

The problem of salinity became more salient following the introduction of
modern perennial irrigation and the subsequent exponential increase of the
water supply and the concomitant demand for artificial fertilizer.'® Still, the
Nile’s water remains very fresh—containing <1000 mg/liter of total dissolved
solids (TDS). At Aswan current TDS levels reach only ca. 150 mg/liter and a
mere 250 mg/liter at Cairo 950 km downstream.!® At the beginning of the
twentieth century, chemist Alfred Lucas investigated the soil and water of the
Fayyiim and remarked that the water quality was quite high, with only one
sample—obtained at the tail end of a major drain—containing soluble materi-
als in quantities sufficient to render it unsuitable for agricultural use.'” The
floodwaters that entered the Fayyiim in antiquity were thus surely of similar
purity. Nevertheless, the imposition of an irrigation regime in this enclosed
arid basin assured a steady if protracted build-up of salts. The degree to which
this phenomenon affected the Fayyiim in antiquity, particularly along the more
susceptible margins, is therefore of significant interest. Papyrologist and histo-
rian Andrew Monson has recently argued that the outer rim of the Fayylim was
characterized by relatively high marginality and low-to-average productivity

104. Barois, Irrigation in Egypt, 19-20.

105. Fertilizer: Derr, The Lived Nile, 6.

106. Kotb et al., “Soil Salinity in the Nile Delta,” 247.

107. Lucas defines “unsuitable” water as having 300 parts soluble materials (of which ~50 percent are
salts) per 100,000 parts water: Lucas, 4 Preliminary Investigation, 9.
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in antiquity.'”® High marginality may also have contributed to the comparably
higher proportion of state land in the Fayyiim, a reflection of the relative unde-
sirability of much of its agricultural area. These agroenvironmental conditions
may in turn have informed the occasional reshuffling of public land
(diamisthosis) among public tenants, a social practice that helped to share the
risks of cultivating marginal lands more equally among the community of pub-
lic tenant farmers.'” Among the reasons for this lower productivity was higher
than average soil salinity, a problem that he suggests became worse over time,
resulting in progressively lower yields and thus contributing to the eventual
abandonment of these settlements at the end of antiquity."’ Unfortunately the
attestations of salinity in the papyri are scattered and difficult to quantify and
qualify. That the phenomenon was familiar to ancient farmers is beyond ques-
tion. There are four attestations in the papyri of a small settlement near Herak-
leia somewhere in the vicinity of Pisais/Ibshaway bearing the name Halmyra
(“salted”) or Halmyras epoikion."! While there is no further information about
the settlement, the name suggests that it may have specialized in salt produc-
tion. Jomard does indeed report considerable salt-production in this part of the
Fayytm, activity that continues in the present day on an industrial scale.!
Jacotin’s map also shows salt production (saline) in the south of the Fayyim
west of the Birkat Gharaq, the image likely representing a saltern, a set of
basins in which salt was produced by evaporation. Al-NabulusT likewise reports
the existence of a disused saltern (mallaha) in Dumiishiyya (ancient Mouchis),
which had been repurposed as a fishery. Water had formerly been raised for the
saltern from a nearby spring-well, but the facility went out of use when the
price of salt fell too low to cover expenses.!* More frequent in the papyri,
however, are attestations of land rendered under- or unproductive by salinity.
The term halmyris (“salted land”) appears periodically in the land surveys
from the second-century BCE archive of Menches, village scribe of the south-
ern settlement Kerkeosiris.* As Andrew Monson has shown, the archive docu-

108. Monson, From the Ptolemies to the Romans, chap. 3.

109. Monson, “Communal Agriculture.” Cf. Rowlandson, “The Organization of Public Land.”

110. Monson, “Salinization.”

111. PLond. 3.901, 5[a] (75-125 CE); BGU 1.227 (second century CE); BGU 13.2242 (second century
CE); and BGU 3.790 (198-99 CE). Possibly also in SB 1.5338 (fourth-seventh century CE) reading
Alw]pdc.

112. Romer, The Fayoum Survey Project, 327-28; and Thompson, “The Fayum in the Description de
I’Egypte,” 167-70.

113. Al-Nabulusi, VF, 145.

114. E.g., PTebt. 1.60-64, 66, 74, 75, 83-85.
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ments the dramatic increase in salted royal (basilike, i.e., state-owned) land in
the village during the latter half of the century. By 132 BCE, some 326 arourai
were salted and a further 173 waterlogged. The total had risen to 595 ar. of
salted land (25 percent of the royal land in the village) and 275 ar. of water-
logged land by 118 BCE." Paradoxically, basin irrigation was a major culprit
in some of the cases of increased salinity. Water overflow from various basins
and drainage from nearby villages had inundated fields at Kerkeosiris causing
much of the attested damage. Menches also reports the bursting (ekptoma) of a
massive basin, the “great perichoma” in the nearby villages of Theogonis and
Talithis (now Talit), which had swamped local fields and made them useless.
In all, 20 percent of the village’s land was reported as derelict and unproduc-
tive in this period due to various causes, salinity included.!'®

While there are no Roman-era sources of such comprehensive and granular
detail as Menches’ village land surveys, papyri of Roman date contain scat-
tered attestations of salt land. A representative text is P.Col. 4.95 (mid-third
century CE), possibly from Philadelphia. The text is a brief account of fifteen
arourai of land, some of which produced fodder and of which five ar. were dry
and salt crusted (halismoi xérou). The much longer land survey P.Lond. 2.267
(114 CE), records considerable amounts of salted and untaxed land (halmé
aphoros) in Soknopaiou Nesos. Lying north of the lake in the desert, this vil-
lage was in many ways unique and should not be regarded as representative.'’
“Dry salt land” (chersalmé) is also recorded near the village of Ibion Argaiou
(P.Oxy. 6.918, second century CE) and in an unknown location in a text broadly
dated to the first to fourth centuries CE (SB 14.11913). So also the short survey
fragment P.Strasb. 8.788 from Theadelphia (157-58 CE), which notes the pres-
ence of “dry salt land” (halmé kai chersos) in the village. Yet the most com-
plete description of both saline conditions and the methods by which they were
remedied is PHamb. 1.12 of 209-10 CE, which preserves a survey of land
described as 213 3/32 arable ar:, with 2 1/4 ar. devoted to a brick yard and 2 ar:
to a threshing floor. The text epitomizes some sixteen years of irregularly per-
formed surveys during which these 213 3/32 ar. were reclaimed from some 259
ar. of unproductive land. During the first year of the survey 263 13/16 ar. were
assessed at a reduced rent: the 4 1/4 ar. devoted to the brickyard and threshing
floor, as well as 44 21/64 ar. uncovered late by the flood, 186 1/4 ar. salted

115. Monson, “Salinization,” 129.
116. Verhoogt, Menches, 120.
117. Provenance: Monson, “Salinization,” 130n34.
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(chersalmé) and 28 55/64 ar. dry over the long term (chersos). Roughly 79
percent, that is, was thoroughly uncultivable, 96 percent if the nearly 45 ar
uncovered late are included in the total. The results of the second year of the
survey are lost in a lacuna and there is no mention of a survey in the third or
fourth year. After the fifth—seventh years during which no surveys were per-
formed, the surveys of the eighth to seventeenth years list the land as under
water (hyph’ hydor)—that is, inundated to wash the soil of salt, before it was
finally restored to productivity.

Since soil salinity tends to afflict lands that are either underwatered or
poorly drained, it is at least possible that the problem was less acute in the
central Fayylim where water was more abundant and the steep terrain better
facilitated drainage. Indeed, al-Nabulusi’s only reference to salt is his descrip-
tion of the abandoned saltern at Dumiishiyya. Two rare papyri describing cen-
tral villages in antiquity likewise hint at relatively low levels of salinity and
marginality. P.Bagnall 9 (early second century BCE) is a register of unused
land in five more centrally located villages: Kerkesoucha, Psenaryo (Sinari),
Tanchoris, Ptolemais Hormou (al-Lahiin), and Hauéris (Hawwara). While the
location of Tanchoris is unknown, Kerkesoucha seems to have been some-
where in the north/northeast and thus the most marginal."® The categories of
unused land in these villages include not only salt land (halmyris) but also
canals, roads, hills, waterlogged land (embrochos), dikes, rocky land, unwa-
tered high lands (abrochos hypsélos), long-term dry land (chersos) and several
other categories. For four of the five villages the total amount of unused land is
preserved almost in full: Kerkesoucha: 264.66 ar:; Psenaryo: 198.22; Tancho-
iris: 108.16; and Ptolemais Hormou 184 +. Salt land is attested only at Psenaryo
(26.16 ar.), Ptolemais Hormou (22 +), and Haueris (figure lost). Unfortunately,
the total amount of arable land in these villages cannot be known so the ratio
of productive to derelict land cannot be calculated. Still, villages elsewhere in
the Fayylim whose cultivable areas are either attested or are estimable range
from 4,000 to 11,000 ar." If these five settlements were anywhere within that
range, their total unproductive land was tiny by comparison to near-
contemporary Kerkeosiris, some 3.4—6.6 percent in the case of Kerkesoucha, a
figure that also includes uncultivable features like canals, roads, and rock in
addition to derelict fields.

118. Tanchoiris: TM Geo 2249; Kerkesoucha: TM Geo 1067.
119. See the list in Bowman, “Agricultural Production in Egypt,” 237.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



108 GARDEN OF EGYPT

We may compare these figures with those attested at the village of Psen-
hyris in a survey of 80 CE (P.Congr: 15.15), a rare glimpse of the land of one of
the Fayylim’s central villages in antiquity.'?° The site is today often identified
with Sinniris, a large village some 12 km north of the capital, though the name
bears greater linguistic affinity with nearby Sanhdir, 9 km due west of Sinniris.'?!
Either identification places the village squarely in the Fayylim’s wet and fertile
central “green belt.” Perhaps unsurprisingly, the survey accordingly reports
only 45 1/4 ar. of long-term dry land (chersos) split over nine parcels of between
2 and 11 3/4 ar. Of these derelict lands only an unspecified portion of the 6.5 ar:
of chersos in parcel five and the 3 ar of chersos in parcel 8 are described as
“salted out” (exélmékuia/-kota). If the agricultural territory of the village fell
between the 4,000 and 11,000 ar. range, its 45 1/4 derelict ar. would amount to
between 0.4 percent and 1.13 percent of its cultivable land, of which salted land
was an insignificant fraction.

Conclusion

Resting on the slender foundations of two fragmentary papyri, the suggestion
that villages in the central plain of the Graeco-Roman Fayyiim contained less
marginal land than the better-attested villages of the depression’s outer rim is
little more than impressionistic. Yet when we compare the landscapes glimpsed
in PBagnall 9 and P.Congr. 15.15 with that of Karanis in P.Cair.Isid. 6, which
describes fully one-fourth of the village’s land as abrochos, the differences are
stark. While any conclusions must remain tentative, the evidence strongly
implies significant environmental disparities between the center and the mar-
gins in antiquity. Therefore, rather than regarding as mutually exclusive the
annually irrigated, single-cropped landscapes reliably attested in the papyri
and the perennially watered, double-cropped lands described by later Arabic
authors, this chapter suggests that the Fayyiim was fundamentally a hybrid
agroenvironment, even in the Graeco-Roman period. These landscapes were
shaped by hydrological and hydraulic distinctions between the Fayytim’s cen-
tral canals and those of its outer margins, whose disparate flow regimes estab-
lished two different sets of agricultural parameters in the depression. The

120. P.Congr. 15.15.
121. Banaji, Agrarian Change, 247.
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remainder of this book now turns away from these more technical matters and
toward human entanglements with the Fayylim’s water, beginning with the
role(s) of the state. While the following chapter’s diachronic comparison
between the early Ptolemaic, Roman, and late Ayytibid states has program-
matic aims that extend beyond the confines of the present study, its account of
Roman intervention in Fayyiim irrigation is central to the arguments to follow.
Indeed, it is here in the entanglement between the Roman state, rural society,
and flowing water that a clearer understanding of the predicament faced by late
fourth-century Theadelphia, the subject of the final chapter, is to be sought.
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Chapter 3

Governing Flow

If you want managed water, you’ve got to have people on the ground
with the motivation to manage it
—Robert Benedetti!

Reintegrating the State

The canal system described in the previous two chapters was large, complex,
and fragile. Its linchpin was the dam at al-Lahtin, which first admitted and then
contained the waters of the flood. Of secondary importance, it seems, was the
dike between Itsa and ‘Izbat Abii-1 Niir, which retained water for the benefit of
settlements in the Tutlin Basin and, to some extent, beyond. The delivery and
disposal of these stored waters further demanded a dense network of clear,
unobstructed, and reinforced canals and drains. Stretching up to 70 km in
length, the border canals were of particular concern, since blockages or other
damage at any point along their routes threatened every downstream commu-
nity with water shortages. Rigorous maintenance of all these features, both
proactive and reactive, was therefore essential, since the failure of any of this
infrastructure would have been highly disruptive, at least in the short term.
The fragility of the Fayylim’s water infrastructure, coupled with the sys-
tem’s origins as a political project of the early Ptolemies, suggests that the
Egyptian state may have had a sustained role in its care and maintenance. Ear-
lier scholars were categorical on this point, arguing that Egyptian irrigation had

1. Quoted in Patricia McBroom, “California Delta as National Heritage Could Help Save Its People,”
California Spigot, Tuesday 31 January 2012, accessed 22 March 2021, https:/californiaspigot.
blogspot.com/2012/01/california-delta-as-national-heritage.html.
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since time immemorial depended upon strong centralized governance.? Citing
both the opinions of Napoleon Bonaparte® and the environmental-determinist

3

maxim of modern Egypt’s first prime minister Nubar Pasha—“The Egyptian
Question is the Irrigation Question!”—Ptolemaic historian Dorothy Thompson
epitomized the communis opinio in 1971, writing that “control of the irrigation
system, of the dikes and channels, of the height of the flood and the extent of
cultivation has always been a characteristic operation of any successful Egyp-
tian government.”* The claim was scarcely controversial at the time. Begin-
ning with the Napoleonic Description de I’Egypte, Western scholars and popu-
lar writers routinely characterized the administration of irrigation as a
primordial function of the central government, an argument that justified Euro-
pean colonial intervention in Egypt as a necessary corrective to centuries of
allegedly lax and ineffectual Ottoman governance.® This narrative later
informed Sinologist Karl Wittfogel’s famous model of the hydraulic state (aka
“hydraulic despotism”), which posits that the need for farmers to come together
regularly for collective maintenance on shared irrigation infrastructure was
generative of social and bureaucratic complexity in early societies.®

While such arguments retain some hold on the popular imagination,” con-
temporary Egyptologists have decisively rejected them, thereby sidelining the
central government in accounts of ancient Egyptian irrigation. Such revision-
ism was long in the making. Already in 1976, the geographer and archaeologist
Karl Butzer argued decisively against the claim that irrigation had required

2. Westermann, “The Development of the Irrigation System of Egypt,” is a classic example.

3. “Inno country [sc. other than Egypt] does the administration have such an influence on public pros-
perity. If the administration is good, the canals are well dug, well maintained, the rules of irrigation
are justly carried out, and the flood more extensive. If the administration is bad, vicious, or weak,
the canals are blocked with mud, the dikes poorly maintained, the rules of irrigation violated, the
principles of the system of inundation impeded by sedition and the personal interests of individuals
or localities. The government has no influence on the rain or snow that falls on Beauce or on Brie;
but in Egypt the government has an immediate influence on the extent of the flood which takes their
place. This is what differentiates the Egypt administered by the Ptolemies from the Egypt already in
decline under the Romans and ruined under the Turks.” Napoleon Bonaparte, Correspondence de
Napoléon I, tome 29, Oeuvres de Napoléon I a Sainte-Héléne (Paris: Imprimerie Impériale,
1870), 463. Cited by Crawford, Kerkeosiris, 34, from the excerpt in Alexandre Moret, The Nile and
Egyptian Civilization, trans. M. R. Dobie (London: Routledge and Kegan Paul, 1927).

4. Crawford, Kerkeosiris, 106. Revisited in Thompson, “Irrigation and Drainage,” 107.

Haug, “Civilizing the Past.”

6. Karl Wittfogel, Oriental Despotism: A Comparative Study of Total Power (New Haven: Yale Uni-
versity Press, 1957).

7. E.g., Steven Solomon, Water: e Epic Struggle for Wealth, Power, and Civilization (New York:
Harper Collins, 2010); and Brian Herbert, Dreamer of Dune: The Biography of Frank Herbert (New
York: Tor, 2003), 172.
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large, complex, and centralized Egyptian governments.® The papyrologist
Danielle Bonneau likewise remarked in 1980 that there was never any indepen-
dent branch of the central administration during the Graeco-Roman period
whose remit was to manage and maintain rural waterworks.” Recent scholar-
ship has accelerated this turn away from central authority and now emphasizes
local agency in the management of irrigation works. In a summary of current
thinking, Ptolemaic historian Joseph Manning has written that although Egypt
possessed a centralizing principal in the figure of the pharaoh, it simultane-
ously lacked the administrative machinery necessary to supervise irrigation
directly, let alone despotically. Reducing the pharaohs and later Ptolemies to
the role of director, Manning identifies local elites and the growing bureau-
cracy as the primary actors in the work of water management, concluding that
“there never was any connection between irrigation and centralized state power
outside the concern for revenue.” In Egyptologist Juan Carlos Moreno Gar-
cia’s similar assessment, “irrigation management was usually an internal com-
munity affair.” The role of the central state was accordingly “limited to calcu-
lating the expected amount of taxes based on the level of the seasonal flood.”™"
This consensus is nowhere more clearly articulated than in Moreno Garcia’s
edited collection Ancient Egyptian Administration (2013), which traces the
evolution of Egyptian governance from the pharaonic to the late period. Across
twenty-two chapters and more than one thousand pages of text, detailed analy-
sis of water management appears only in a study of local administration during
the pharaonic Middle Kingdom."

This radical interpretive turn has been a valuable corrective. It has shat-
tered exaggerated earlier assumptions about the managerial capabilities of
ancient states and highlighted the underappreciated role of Egypt’s rural popu-
lation in shaping the country’s agricultural landscape, a phenomenon I will
address in the following chapter. These gains notwithstanding, current scholar-
ship has been too quick to deny that state actors had any sustained and inter-
ventionist role in Egyptian irrigation. To be clear, I do not mean to valorize the
unqualified étatisme of earlier writers; rather, I simply suggest that the whole-
sale rejection of statism has inadvertently fostered a false dichotomy between

8. Butzer, Early Hydraulic Civilization.
. Bonneau, “La haute administration.”
10. Manning, Last Pharaohs, 44, repeated in Manning, The Open Sea, 103. See also Manning, “Irriga-
tion et Etat,” esp. 617-23.
11. Moreno Garcia, “Ancient States and Pharaonic Egypt,” 215.
12. Willems, “Nomarchs and Local Potentates.”
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state power and local agency, which has in turn forestalled a more nuanced
appreciation of the variety of nondespotic entanglements between central gov-
ernments, water, and rural society throughout premodernity. A new approach is
needed, one that acknowledges the administrative limitations of premodern
states while also respecting their mobilizatory capabilities as well as their sig-
nificant financial interest in sustaining, perhaps even expanding, the productiv-
ity of Egypt’s irrigated countryside.

The arguments in this chapter are deeply informed by Alan Mikhail’s stud-
ies of eighteenth-century Ottoman Egyptian water management, which reveal
a deep and complex entanglement between nature, rural society, and the state."
Since the Ottoman state extracted surplus grain from Egypt to support less-
productive regions of the empire, its fiscal policy was necessarily deeply
invested in successful Egyptian irrigation. This critical link between the irri-
gated Egyptian countryside and hungry populations abroad thus gave the Otto-
man state powerful incentive to intervene directly in the day-to-day business of
water management. Yet no such direct intervention ever materialized. Instead,
the Ottomans practiced a form of “coordinated localism” that capitalized upon
spontaneous local rituals of communal dike- and canal-maintenance. The state
supported these efforts by encouraging farmers to participate in the annual
work, by coercing free riders, and by coordinating laborers and resources for
projects of larger scale or immediate importance. Officials were also respon-
sive to the petitions through which villagers begged assistance with projects
that could not be accomplished with local resources alone. In their petitions
villagers might caution (or threaten) that annual cereal revenues would inevi-
tably suffer if state assistance was not forthcoming.'* Such rhetoric reminds us
that Ottoman involvement in Egyptian irrigation was not motivated by pater-
nalist concerns for the Egyptian peasantry per se but by a desire to ensure the
uninterrupted production of taxable agricultural surplus.

Students of ancient Egypt must acknowledge Mikhail’s work, for it con-
vincingly demonstrates that a simple concern for revenue could in fact draw
state governments deeply into the lives of everyday rural irrigators, an intimate
relationship that nonetheless never amounted to (or even aspired to) totalizing
control over rural water flows. But while Mikhail’s coordinated localism sug-
gests new avenues of approach to water management in Egyptian antiquity, we

13. Mikhail, “An Irrigated Empire”; Mikhail, Nature and Empire; and Mikhail, Under Osman's Tree,
19-110.
14. Kelly, Petitions, 37.
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must still proceed with caution. In the first place, Mikhail’s conclusions were
based upon tens of thousands of administrative documents from the Ottoman
archives in Cairo and Istanbul. Even when the relatively numerous papyri are
accounted for, premodern evidence pales in comparison, and it is consequently
impossible to illuminate any earlier period with comparable clarity. Second,
and still more critically, Mikhail’s arguments illuminate the agrofiscal policies
of a single state over a relatively brief period—the “long eighteenth century”
0f1675-1820 CE. By contrast, historians of ancient and early Islamic Egypt are
confronted with a long succession of states whose scope, ambitions, and insti-
tutions differed, often considerably.’ Nor did rural policy remain unchanged
even during single historical periods such as the three centuries of Ptolemaic
rule or the seven centuries of Romano-Byzantine imperium.' It is therefore
highly unlikely that any single model of state-society-nature entanglement will
possess universal explanatory power for the whole of premodernity. We must
instead be prepared to craft flexible models that acknowledge both the major
lacunae in our evidence and the reality of change over time. While we will
never be able to match the depth and detail of Mikhail’s work, we can nonethe-
less offer occasional glimpses of a complex and evolving array of entangle-
ments between premodern states, rural society, and the irrigated landscape.

In consideration of these limitations, this chapter addresses Fayytum water
governance through a diachronic and comparative survey of the early Ptole-
maic, Roman, and late Ayyiibid periods. It is of course already well established
in the scholarship that state power was the driving impetus behind the Helle-
nistic reclamation of the Fayyiim and the construction of its innovative canal
system.” This early Ptolemaic intervention was essentially political in nature,
driven by the nascent kingdom’s need to consolidate its control over the coun-
tryside and to carve out new agricultural lands on which to settle large numbers
Graeco-Macedonian veterans. In contrast, Rome’s interest in rural Egypt was
primarily extractive. Like the later Ottomans, imperial Rome sought to maxi-
mize agricultural production so that surplus grain could regularly be directed
to the imperial capital (first Rome, later Constantinople) and, at times, other

15. Cf. Manning, “Irrigation et Etat,” 619, on the histoire discontinue of the Egyptian state. For analyses
of political and institutional change between states see, e.g., Monson, From the Ptolemies to the
Romans; and Conermann and Sen, The Mamluk-Ottoman Transition.

16. E.g., the administrative changes between the early and late Roman periods: Banaji, Agrarian
Change.

17. See, e.g., Thompson, “Irrigation and Drainage.”
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non-Egyptian urban centers. State penetration consequently manifested itself
in markedly different ways between the Ptolemaic and Roman periods. Chiefly
concerned with the consolidation of the new canal system, early Ptolemaic
administration was centralized under the direction of a single centrally
appointed official—the architekton or chief engineer—who was responsible
for hiring, equipping, instructing, and dispatching the manpower necessary to
maintain, repair, and even expand the system. Under Roman rule some three
centuries later, however, the existence of long-established village communities
in the Fayylim’s countryside made a form of coordinated localism possible.
Like the Ottomans, Rome devolved primary responsibility for the annual
maintenance of the Fayylim’s water works onto the system’s principal benefi-
ciaries, country farmers. Their yearly labors were nonetheless administered as
a corvée, which was closely supervised and minutely documented by a com-
plex administration that emanated from the provincial capital in Alexandria
and reached all the way down to an array of local village liturgists—individuals
performing compulsory public services or leitourgiai for the state—who ulti-
mately oversaw and enforced this annual labor. As we will see further below, it
was through these compulsory annual labors that rural subjectivity in Roman
Egypt was constituted.

Notwithstanding the distinctions between Ptolemaic and Roman water
governance, the principal aim of both administrative structures was to ensure
the soundness of the canal system at all points, thereby enabling water to flow
freely from its head at al-Lahiin to its multiple far-flung tails. In contrast to
such interventionism, the late Ayytibid state had a minimal fiscal stake in
Fayytm agriculture and thus little incentive for sustained involvement in rural
irrigation. The canal system in this period was instead maintained largely by
spontaneous local self-organization, enabling the continued irrigation of a
flourishing, if much reduced, agricultural countryside. This durability of now-
ancient Fayyiim irrigation practices even in the absence of state coordination
accordingly suggests that state power had always been an instrumental rather
than existential component of Fayytim irrigation—essential to the preservation
of the region’s original Ptolemaic plan but not to the survival of irrigated agri-
culture itself. Indeed, the most significant problems attested by al-NabulusT are
infrastructural rather than socioenvironmental, indicating that the decay of cer-
tain elements of the Fayylim’s physical irrigation infrastructure was the most
consequential result of the retreat of the state after antiquity.
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Central Coordination: The Early Ptolemaic Architekton

Our evidence for the office of architekton and its functions derives from the
archive of Kleon and Theodoros, a collection of public and private papers
assembled by these two successive architektones between 260 and 237 BCE.'®
Despite their significant responsibilities, Kleon and Theodoros possessed nei-
ther a permanent labor force nor did they impose on farmers the obligations of
corvée. Rather, they made extensive use of private contractors drawn from the
local population. Whenever maintenance or repairs were needed anywhere
within the canal system, the architekton and the Fayyiim’s chief financial offi-
cer (the oikonomos) jointly offered a contract for the work at public auction in
the nome capital. The winning bidder was then responsible for assembling
laborers, who were paid cash wages, and accomplishing the work. A contract
concluded by Theodoros in the year 246/245 BCE is a representative example
of this type of contract (van Beek, P.Petrie Kleon 91, no. 6). After an introduc-
tory dating formula, the contract briefly describes the task at hand, in this case
the removal of sand from a clogged canal that passed through the villages of
Berenike Nea and Persea, two settlements located somewhere just to the north
of the capital city.

£E600m €k [10D] Paciiikod Vo kNpvka Sud Eppagilov oikovopov [[kai. . .J]
nap[ov]tog Iletociplog t0d Pa(ciikod) yp(oppatéws) kol Oeoddpov
apyuéktovog &v Tt [Blepevikng tiig vedg motapdt Tfig Aplotdpyov
vo(papyiog) tdt [dyolvit amod tod kartd [Toav Oncavpod mapa k[opnv v
karo[vpévn]v [epoéav [. . .] g dppov avakadipaft amo Tod] drodiyfévi[og]
316 10 []pappov elvor.

A contract was given out from the Treasury by auction through the oikonomos
Hermaphilos, in the presence of Petosiris, royal scribe,! and of Theodoros,
architekton, for the following work: to clear the canal near Berenike Nea in the
nomarchy of Aristarchos,?® which comes from the granary near Poan and runs

18. Van Beek, Archive (P.Petrie Kleon). In papyrological usage, archive usually refers to documents
intentionally collected in antiquity. A dossier, by contrast, refers to papers relating to a single subject
or individual(s) assembled by modern scholars. See in general Katelijn Vandorpe, “Archives and
Dossiers,” in The Oxford Handbook of Papyrology, ed. Roger Bagnall (Oxford: Oxford University
Press, 2009), 216-55.

19. The basilikos grammateus or “royal scribe” was the nome’s chief recordkeeper.

20. The nomarchy (nomarchia) was an early Ptolemaic administrative subdivision of the Arsinoite
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past the village called Persea [. . .], from sand starting from the indicated place
because it is silted up.?!

Detailed instructions follow specifying the spatial remit of the project in
cubits (pécheis). The contractor is further cautioned to maintain a safe distance
of three cubits between his own activity and the dikes (chomtata) of the canal—
the earthwork embankments that prevented canals from overflowing and
destructively inundating adjacent farmland during the flood season. He was
nonetheless simultaneously responsible for reinforcing these dikes to ensure
their soundness. All the tools required for the work would be provided from
public stores and were to be returned after completion. Should the contract be
unfulfilled, or its terms violated, the work could then be offered at auction
again or wage-laborers hired on a day-by-day basis. In either event, the con-
tractor would be penalized 150 percent of his original bid and compelled to
reimburse the state for any additional expenses.??

This and the other surviving contracts in the archive indicate that Kleon
and Theodoros offered every significant aspect of irrigation work at auction,
from the construction, repair, and cleaning of canals, the repair and reinforce-
ment of dikes, to the construction, maintenance, and occasional demolition of
the bridges that spanned the Fayylim’s many waterways.”® It is these docu-
ments that underlie contemporary impressions of water governance in the early
Ptolemaic Fayytm. Writing forcefully against older descriptions of Ptolemaic
dirigisme, Joseph Manning has argued that the contracts of Kleon and Theodo-
ros reveal nothing of “oriental despotism” or hydraulic éfatisme. Labor was
instead freely solicited at public auction, fairly compensated, and overseen
with a “light touch, incentives to perform, and a desire for efficiency.”** More-
over, even when faced with labor shortages, Kleon and Theodoros did not
press residents into service but instead offered tax incentives to encourage par-

nome. Willy Clarysse, “Nomarchs and Toparchs in the Third Century Fayum,” in Archeologia e
papiri nel Fayyum: Storia della ricerca, problemi e prospettive. Atti del Convegno internazionale,
Siracusa, 24-25 maggio 1996. Quaderni del Museo del Papiro, Siracusa, 8 (Syracuse: Instituto
internazionale del papiro, 1997), 29-54.

21. Van Beek, Archive (P.Petrie Kleon), 91, no. 6, 11. 209—15, trans. Bart Van Beek.

22. On Ptolemaic labor contracts in general see S. Van Reden in James G. Keenan, Joseph G. Manning,
and Uri Yitach-Firanko, Law and Legal Practice in Egypt from Alexander to the Arab Conquest
(Cambridge: Cambridge University Press, 2014), 408—10.

23. Van Beek, Archive (P.Petrie Kleon), 90 and 91.

24. Manning, Land and Power, 107.
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ticipation.?> On this reading, although the Ptolemaic reclamation of the Fayyim
was an impressive demonstration of the state’s power over the land of Egypt,
it did not produce a uniquely “hydraulic” model of state governance.

While this argument is correct on its merits, its interpretive utility is con-
strained by its focus on refuting the classic image of a dirigiste and despotic
Ptolemaic state, most famously articulated in the work of Michael Ros-
tovtzeff.?¢ It therefore does not do justice to the degree to which the state,
through the person of the architekton, was entangled with Fayylim irrigation
even at the local level. Though his powers were hardly totalizing, the architekton
could ill afford to ignore any problem, however small, since failures at any
point in the highly interconnected canal system would invariably produce a
cascade of troubles downstream. The engineer’s gaze was therefore both
micro- and macroscopic, encompassing the minutiae of canal- and dike-work
in single villages as well as the regulation of water flow throughout the
system.

The local aspect of this remit is indicated in a letter addressed to Kleon in
257 BCE (P.Petrie Kleon 17). The sender was a man named Panakestor, the
manager of the 10,000-aroura gift-estate at Philadelphia belonging to the
early-Ptolemaic finance minister (dioikétés) Apollonios (see chapter 2 under
“Canal flow and Cropping Patterns.”). Panakestor here chides Kleon for ignor-
ing the problems at Philadelphia and paying too much attention to a nearby
area called the “Little Lake” (i.e., the reservoir at Tamauis, on which see chap-
ter 1 under “Storing the Flood” at n. 114). “You should not have continued on
your way,” Panakestor writes, “but should instead have come by for a moment
and, having observed that the land is not irrigated, you should have asked why
we do not irrigate. For you have not been appointed to direct only the works of
the Little Lake, but those at this (land) as well.” “Now then,” he continues,
“come meet us tomorrow at the sluice and give instructions on how the water
is to be diverted (angkonizein, i.e., from a feeder canal into local channels) for
we are inexperienced. We will provide you with workmen and other supplies,
however much you order.” Panakestor concludes by threatening to write to the
dioikétes Apollonios himself, informing him of Kleon’s supposed negligence.?’

25. Van Beek, Archive (P.Petrie Kleon), 17 (254 BCE).

26. M. Rostovtzeft, A Large Estate in Egypt in the Third Century B.C.: A Study in Economic History
(Madison: University of Wisconsin Press, 1922).

27. Trans. modified from Bart Van Beek. 11. 3—-8: Otk £3g1 pév obv oe na]pomopedecsdat, dAld Koi
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While the letter can be read as simply an instance of a well-connected bully
browbeating a lesser official,?® Panakestor was still correct that Kleon’s respon-
sibilities encompassed the entire nome, including the problems of a single
estate in a single village. Indeed, a flurry of outgoing correspondence from the
year 242-241 BCE sees the architekton direct his attentions to problems in
multiple locales. In one letter, Kleon begs another official to send reeds to rein-
force flood-damaged sluice gates at Ptolemais Hormou. In another he discusses
opening additional gates at Ptolemais Hormou to increase the overall supply of
water to the canal system during the flood. A further letter sees him sharply
order a subordinate to ensure that an earthen dike has been erected in a village
called Psenaryo (Ar. Stnar@) so that floodwaters do not escape into a nearby
ravine. In still other letters he turns to unfinished dikes and canals in villages
such as Pseonnophris (Ar. Saniifar) and Sebennytos.?

It is the architekton’s preserved accounts, however, that most clearly reveal
both the breadth and depth of his entanglement with Fayyiim irrigation. Micro-
scopically detailed, these texts record the accomplishment of various irrigation
works throughout the nome, precisely enumerating the volumes of earth exca-
vated, the numbers of tools disbursed,’® and the wages paid to laborers.’! One
account even tallies the number of rushes (probably indicating bales or bun-
dles) used to reinforce dikes and embankments in various parts of the Fayyiim
both before and during the flood, a number well in excess of one million.*
Simultaneously hyperlocal and regional in scope, the accounts reflect a deep
and ongoing engagement with the functionality of the canal system at every
point along its course.

We glimpse, albeit obliquely, the rationale underlying this hyperlocalism in
a badly preserved letter of 26 August 256 BCE (P.Petrie Kleon 18). While the

npOg Nudc mopafarelv dplalg poprov kol tebeapévov oe pn Ppexopévny Ty yijv énepotijcot
[a tiv’ aitiav ov Bpéyfopev. OV ya[p] povov tétagot TV pkpay Alpvny apyttektovely [aAAa]
kil tavtny. "Bt obv ka[i] vd[v] guvévincov fuiv adpiov éni v delelowv kail dpyrrer<t>6[vn]
G0[v] dg 8¢t 10 Vowp dyka[vilewv: Nuels yap] drepoi Eopev. Topata 8¢ kali] v Aoy [x]
opnyiav fueic tapé&opév oo, [on]v dv cvvidoong.

28. So Naphtali Lewis, Greeks in Ptolemaic Egypt (Oxford: Oxford University Press, 1986), 42-43.

29. Van Beek, Archive (P.Petrie Kleon), 88 (242-241 BCE). See the summary of these and other letters
in Thompson, “Irrigation and Drainage,” 114-16.

30. Van Beek, Archive (P.Petrie Kleon), 94 (250-248 BCE).

31. Van Beek, Archive (P.Petrie Kleon), 92 (258-257 BCE).

32. Van Beek, Archive (P.Petrie Kleon), 95, col. 2 (260-236 BCE). Possibly for use in mapa@pvyaviopog
(paraphryganismos), the revetment of canal embankments with bundles of reeds. Van Beek, Archive
(P.Petrie Kleon), pp. 23-25.
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names of the sender and the recipient are lost, its date places it within Kleon’s
term as architekton, which terminated only in 250/249 BCE.

[————7ag Bvpalg Tac Ev Movtidat kekApévag kal Ty Stopuyo [———
—]. . [———]. xata Bovkohov Kounv kékiewo [————w. 'Em[, . ]
. Quy 9Tt T yopata koi ai StaPddpat 0 ur [————] to Povievoachar, i

del piav Ovpav kheloan &v Irokepaidt. "Eppwoo. (ETovg) k0 'Eneio .

[—-—the sluice gate]s in Montila are closed and the canal [-—- -] [ have shut
[the gates?——-] near Boukolon Komé [-—- Know that] the dikes and the
bridges cannot [-—- -] to discuss whether it is necessary to close one sluice
gate (thyra) in Ptolemais. Farewell. Year 29, Epeiph 5.3

Although the context and original intent of the letter are irrecoverable and the
surviving text seems unpromising, its toponymy is revealing. As described in
the previous chapter Ptolemais Hormou and its sluice gates—here referring to
either the control works at the al-Lahiin inlet or some other important piece of
nearby infrastructure—Tlie at the head of the canal system. The so-called Mon-
tila canal was also one of the larger waterways in the Fayytim and it is continu-
ously attested in the papyri until the third century CE.?* Its route began some-
where near the center of the nome just south of the capital and passed by
several villages in the area: Hiera Nesos, Kerkegsis, Ptolemais Melissourgon,
and Tebetny, the last of which survives as Difinnii, al-Nabulusi’s Difidnt,
roughly 8.5 kilometers south-southwest of the capital. The tail of the Montila
was somewhere in the Fayylim’s northwest, perhaps near the village of
Boukolon Komg, a northwestern settlement whose precise location is unknown.
Later Roman papyri also locate a stretch of the Montila near Theadelphia in the
far northwest. The route of the canal thus bears at least a superficial similarity
to the Bahr al-Nazla, one of the modern Fayyiim’s major border waterways.
Consequently, this fragmentary letter documents an attempt by the architekton
to regulate the flow of water through an entire subsection of the canal system,
from the headworks at Ptolemais Hormou, though a major public canal, as far
as a village near the northwestern terminus of the system. It is for this reason
that Kleon and Theodoros paid such close attention to seemingly minor local

33. Van Beek, Archive (P.Petrie Kleon), 18, trans. Bart Van Beek.
34. PTebt. 3.828 (second century BCE); P.Berl.Leihg. 13 (113-38 CE); P.Berl.Frisk. 1 (155 CE); P.Col.
5.1 (161/180 CE).
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concerns: only by ensuring the soundness of infrastructure throughout the
depression could they guarantee that water would flow freely and without
obstruction from the head of the canal system to its various tails.

Environmental Subjectivity: The Roman Penthémeros

Despite its centrality to early Fayytm irrigation, the figure of the architekton
disappears from the papyri following the conclusion of the archive of Kleon
and Theodoros in 237 BCE. When and how the office was abandoned is
unknown. The classic narrative of the historical trajectory of the Ptolemaic
state treats the period after the reign of Ptolemy III (246222 BCE) as one of
internal disintegration and decline, of which the disappearance of the architek-
fones might be regarded as symptomatic.*® It is more likely, however, that the
position was necessary only during the canal system’s initial consolidation. As
the Fayylim’s villages grew in size and became well established, they will have
developed their own local rituals of annual dike- and canal-maintenance,
thereby obviating the need for an official whose primary responsibility was to
procure and dispatch the manpower and materials necessary to maintain the
water infrastructure throughout the depression. Indeed, by the last decade of
the third century BCE, one of the stated duties of the oikonomos, a nome-level
financial official, was to inspect the entirety of the canal system, from major
public canals (dioryges) to their offtakes (epirrhyseis) to local village channels
(hydragogoi), and to ensure that the network was clean, free of obstruction,
and in a good state of repair.’¢ The role of the oikonomos is thus here envi-
sioned as purely supervisory, suggesting that the labor necessary to keep the
system in working order came from below.

This sort of independent and spontaneous communal activity, well-
documented in small-scale irrigation systems throughout the globe, was a
recurring event in the Egyptian agricultural calendar so routine that it escaped
widespread documentation, at least until the Roman period.”” That rituals of
communal maintenance were already in existence by the later Ptolemaic period
is nonetheless suggested by a second-century BCE petition addressed to a cer-

35. On Ptolemaic decline narratives, Manning, Last Pharaohs, 76-77.

36. PTebt. 3.703 (ca. 210 BCE), 11. 29-40.

37. See, e.g., the essays in Jonathan B. Mabry, ed., Canals and Communities: Small-Scale Irrigation
Systems (Phoenix: University of Arizona Press, 1996), particularly part 1, pp. 33—-116.
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tain Teds, the village scribe (komogrammateus) of a settlement located some-
where in the Fayylim’s northeast called Attinou Isieion (SB 18.13735). The
sender of the petition is one Protomachos, son of Protomachos, a “katoikic
cavalryman” or military settler, who possessed a plot of land (k/éros) in the
area, ostensibly on long-term loan from the crown. According to Protomachos,
it was customary for all the holders of k/éroi and other landholdings along a
canal extending from Attinou Isieion to collectively dig out accumulated silt,
which was then used to embank the canal to strengthen it against a breach dur-
ing the flood:

Tedtikopoypoppotel Attivov Eicunov) mapa Ipotopdyov 100 ITpotopdyov
TOV KaToikoV itnémv. 6vtog £01lpov £t dvmbev TOVG VTOKEUEVOLG KATIPOVG
Kol tag GAAag yog Tf @epovon €k tob Attivov Eictov dtwpuyt §j éotv
oTioTpa, TOHTOVG 3¢ AVOGKATTIY TOV £V T1] S1dpLYL XOVV £l TA XDUOTA TPOG
TO W) KoTokAVoOTjvar TG yag, 510 Emdidmut dTmg TPOSKAALEGAUEVOG TOVG TE
YE®@PYOIVTOG Kol TOVG Kupiovg TV TO[mwv] St T0d mop’ Enod yewpyod
oyvtaéng momcacHot o ordppoTo Kol Ty otéy[vljmotv Tdv yopdtov T[]
Sud[pu]yoc \mpo g Bdatog EuPoAiic/ f| 6t motlopnévng Tig Tap® ERod Yiig
ovvponfodot Hjiv: Ppayivor £yd te kol O Top’ €nod yewpyog dv aitifo]t
opev Yrotééat 88 xoi to[d] [Omjopviuatog O dvtiypagov v’ dmépym &v
ypMualtiopdr Tovydve & Eml TV aDTOV EMOESOKMG TO VTOUVALLOTO TG
otpatny[® kol td] BacIMK® YPoUHOTEL. EDTOYEL

To Teds, komogrammateus of Attinou Isieion, from Protomachos son of
Protomachos, one of the katoikic cavalrymen. It has long been customary for
the kleroi and other lands lying adjacent to the canal that extends from Attinou
Isieion, which is an irrigation conduit,*® to dig out the mud for the dikes, so that
the lands are not inundated. For this reason I request that, after [ have sum-
moned the tenant farmers and the holders of land allotments through my own
tenant farmer, you order that the digging out and the firming up of the dikes of
the canal be completed before the influx of the water, or that they should come
to my aid once my land has been flooded. Should I and my tenant-farmer be
held responsible for being flooded, (I ask you) to forward a copy of this petition
so that it be put on record. I have already submitted petitions on these matters
to the nome governor (strategos) and the royal scribe (basilikos grammateus).>

38. Potistra refers to a conduit that delivers irrigation water. The term is frequently paired in documents
with ekxysis (§xyvoic), a drainage conduit. See Bonneau, Le régime administratif, 26-217.
39. The chief of records for the Arsinoite Nome/Fayytm.
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We must treat cautiously the reference to long-established custom (ethis-
mou eti anothen), since Protomachos is here both soliciting state intervention
on his own behalf and attempting to absolve himself of future liability should
local irrigation works fail. The language of the request nonetheless suggests
that annual maintenance of this canal was not typically subject to state coordi-
nation. This is not to say that state coordination of dike- and canal-maintenance
was unknown in the Hellenistic period, for the practice of corvée labor in irri-
gation long predated the Ptolemies and is duly attested in early Ptolemaic
papyri.*® Rome, however, would establish a more systematic model of water
governance, whose broad outlines resemble later Ottoman coordinated local-
ism. In brief, several months before the beginning of the flood season, the
provincial government in Alexandria began to exhort nome-level officials to
see to it that the public irrigation infrastructure of their nomes was prepared for
the arrival of the waters. Governors then forwarded these exhortations to local
officials, often liturgists, who coordinated and oversaw maintenance work at
the local level. Local officials might also at times provide material assistance
with tasks too large, complex, or resource-intensive for rural communities to
carry out on their own.

The beginnings of Roman coordinated localism are obscure. Several well-
rehearsed literary notices report that the first emperor Augustus put his soldiery
to work cleaning rural canals several years after the Roman annexation of
Egypt in 31 BCE. Such was the success of the endeavor, the geographer Strabo
enthusiastically asserts, that floods low enough to have caused famine in previ-
ous years were hereafter sufficient.*! While it would be rash to overinterpret
such propaganda as a wholesale “reorganization of the irrigation system,”*?
there are hints that the Roman administration was indeed concerned with the
integrity of rural water infrastructure even in these early years. In a papyrus of
25 BCE, several Egyptian-named individuals swear by the emperor Caesar that
they will strengthen and line with brushwood the dikes of three public embank-
ments (demosia chomata) near a village by the name of Korphotoi in the Her-
akleopolite nome. For this work they acknowledge the receipt of 120 silver
drachmas from public funds.*’ A papyrus from the nearby Oxyrhynchite nome

40. Willems, “Nomarchs and Local Potentates,” 343. A third-century Theban papyrus, UPZ 2.157 (241
BCE), lists three classes of individuals exempt from corvée: the elderly who guard dikes, the too-
young and the too-old, and the incapacitated (adynatoi). Clarysse and Thompson, Counting the
People, 2:42. For Ptolemaic compulsory labor in general see further below at n. 52.

41. Strabo 17.1.3. Cf. Suetonius, Vita Augusti 18.2; and Dio Cassius 51.18.1.

42. So Westermann, “Aelius Gallus,” restated in Capponi, Augustan Egypt, 18.

43. BGU 16.2590 = SB 16.12312 (1 Aug. 25 BCE). Trans. Brashear, “Before the Penthemeros,” 29.
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some two decades later also references a rural official pressing (ochlésai) men
into service on nearby embankments.* It is nonetheless worth noting that in
both cases the laborers were locals, dependents of the very infrastructure on
which they were deployed. This suggests that Rome had already in this early
period come to rely on local agency rather than the centralization implied in the
literary notices of canal-clearance under Augustus.

As we will see below, systematic reliance on local actors was indeed
already well-established in the Fayytim by the middle of the first century CE if
not earlier. Unfortunately, no contemporaneous papyri of Alexandrian prove-
nance survive to shed light on the development and consolidation of this prac-
tice at the provincial level. The earliest such surviving text is an as-yet unpub-
lished circular of 115 CE, which was sent by the reigning prefect of Egypt
Marcus Rutilius Lupus to all nome governors (stratégoi) of Egypt. The surviv-
ing copy (antigraphon) of this letter, badly fragmented, is addressed to
Claudius Apollonios, stratégos of the Hermonthite nome, and Archias, former
stratégos of the Oxyrhynchite. The prefect writes that the evident disrepair of
Egypt’s irrigation works, which had been revealed to him on a recent inspec-
tion of the countryside, was leading to the neglect of irrigation in many areas.
He accordingly directs nome governors to attend to the restoration of local
infrastructure, reminding them of ecarlier, albeit unspecified, commands
(entolon) of the emperor Trajan on the subject.*

While the circumstances prompting this second-century circular may have
been unique, such hortatory correspondence was a regular product of the central
administration by the following century. The most complete example is a circular
of 278 CE addressed by the dioikétés (financial minister) Ulpius Aurelius to the
governors of the Fayytim and the Heptanomia, the latter comprising the Nile Val-
ley between the apex of the Delta and Thebes (P.Oxy. 12.1409). Composed in late
March or early April, the middle of Egypt’s dry season when the Nile was at its
lowest ebb, the letter orders strategoi to begin coordinating yearly efforts within
their districts in preparation for the coming of the summer flood:

OvAmiog Avpniiog otpatnyoic k[ai] dexampdtols Entavopiog kol Apowol
oV [yoipew. tod Kopod Tig TOV] Yopdtov anepyaciog kol T[] TtV
Stwpiyov avakabipoems &veotn[kotog mapayyEAEw Vpiv  dvoylkoiov
NYNOAUNV S TAVOE TOV YPOUUATOV DS XPT) COUTOVTOG TOVG YE[@pyovc—ca.l8

44. PRyl. 4.603 (ca. 7 BCE).
45. Egerton Papyrus 13 with Micucci, “The Egerton Collection.”
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-] Todta anepydlesOor f1oM peta maong Tpobvpiag Emi To SoEEPOVTA ADTOTG
1 mpo[g 0 d]n[pociq te] Thov Kol 1dig EKAGTM GLHEEPOV: TV YOP

amo TV Epynv 10TV Yewousvny oee]av tavog g[idévor né]teiopat.

Ulpius Aurelius to the stratégoi and administrators of the Heptanomia and
Arsinoite nomes, greetings. Since the time for the building up of the dikes and
the cleansing of the canals is at hand, I thought it necessary to announce to you
by this letter that all of the cultivators and [. . .] ought now to build these up
with all zeal on the [sc. lands/fields?] belonging to them, convinced that every-
one is aware of the benefit that comes from these tasks.*

The dioikétés next commands the stratégoi to encourage local farmers and to
select overseers (epimelétai) from either local magistrates or private citizens.
These overseers would, in turn, compel everyone to perform their work per-
sonally and were not permitted to accept cash in exchange for physical labor.
This would, he continues, ensure that:

[Dote émnelveyBijvan €ig 1O TETAYHEVOV VYOG T€ KOl TAATOG TG YDOUOTO KO TOVG
Sadmovg dmoppayiivar Tpo[g to duvaloat dviéyew 1] Ecopévn edTLYDG
TANpOpa T0d tepwtdtov Neidlov, 1dg te Stwpuyag ava[kabapti]var péypt tdv
KOAOVUEVOV YVOUOVOV Kol ToD GUVIO0VG SleaTipaTog, tv[a gJopapdg [tnVv]
goopévny t@v] VoGtV gicpolav VmodEyovTo TPOG Gpdeiav TV Ed0QdV,
T00TOL Kowvoe[er]odg Tuyy[dvovToc.]

The dikes are raised to the established height and width and the breaches are
blocked up, in order that they may be able to withstand the blessedly impend-
ing flood of the most sacred Nile, and so that the canals are cleansed up to the
so-called standards and the accustomed dimensions, in order that they may
casily bear the coming onrush of water for the irrigation of the fields, this being

for the common good.*’

He concludes with a warning to any persons who attempt to exact bribes or
shirk their responsibilities: both their lives and property are at stake for “endan-
gering measures intended for the safety of all of Egypt.”*® Similar remarks are

46. POxy. 12.1409 (278 CE), 11. 7-12.

47. P.Oxy. 12.1409, 11. 15-19.

48. POxy. 12.1409, 1. 21-22: d¢ Avpowvopevog toig émi tff compie cvvrd[on]s tig Atydmrov
mponp[npéfvors.
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recorded in another surviving, albeit far more fragmentary, circular of the same
century (SB 14.11349). Although both the author and recipients of this text are
lost, the letter is likewise addressed to nome stratégoi, who are informed that
they “must in this affair display clearly your special zeal, so that I may know
how and in what way the strategos who wishes to preserve his own safety
assists the crop of this prosperous season.” The author then orders each
stratégos to ensure “that the dikes and canals in his nome be entirely com-
pleted according to the relevant regulations,” at which point the text becomes
fragmentary.*’

We owe the survival of such directives to the administrative machinery that
circulated them throughout the countryside. P.Oxy. 12.1409, a copy of the Alex-
andrian original, was originally produced in the offices of the governor of the
Oxyrhynchite nome some eighty kilometers south of the Fayyiim. After
appending his own introduction, the governor then forwarded the copy to the
local officials responsible for the actual coordination and oversight of the
annual works. A copy of a similar circular from the southern Egyptian city of
Panopolis (Akhmim) dated 16 February 300 CE reveals that such communi-
qués were then to be posted “not only in the city [polis, i.e., the nome capital]
but also in each of the chief villages (métrokomiais) of the nome so that all may
know the commands.”® Addressed by a late-Roman overseer (procurator) of
the Lower Thebaid to nome governors in this region of southern Egypt, this
later Panopolite circular contains exhortations similar to those P.Oxy. 12.1409:
governors are to ensure that local dike inspectors (chomatepeiktai) oversee the
customary maintenance of dikes and embankments and attend to any other
works that might be of benefit or that had been long neglected. Unlike the ear-
lier exempla, however, the Panopolite circular indicates that communication
and exhortation might flow from the bottom up as well as from the top down.
Indeed, the procurator encourages landowners, tenant farmers, and local tax
officials (dekaprotoi) to call attention to problems that required prompt state
intervention:

49. LL 5-11: ypng To0g otpatnyods budg Evadbo Ty Eovtdv omovdny dwtikvoi[e]lobat, fnwg eideinv
TG Kol tiva Tpoémov 0 TV Wdiav cotnpiov [dlepurdgat Bovddpevog otatyog i Tig evlet|npiog
@opd cvva[y]wvilesbal. keEAED® 0BV EKAGTOV GTPOTYOV Té v 1@ VI’ adTOV VOLOV YMUOTH Ko
qup[poylag éviedds anepyalecbot kata ta we[pi to]vTov dliotet]vrmpéva. Trans. J. David Thomas,
who reads ev[et]npiag in 1. 8.: “Notes on Two Yale Papyri,” Chronique d’Egypte 51 (1976), 315-19
at319.

50. P.Panop.Beatty2,1.228: ui pdvov &v tij moret GALA kod £v T0ig ToD VOpoD untpokopiong dvtiypo(pa)
Ko’ ékdov wpo[tif]évar, ot dmavtes eidiev Td TPOGTETAYUEVA.
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aKoAovbov de £vopso Kol Tpoypaupatt Tpokarécsachor Tovg EKaot[o]yod
KTNTOPAG T€ Kol YeEwPyoLs Opod 8¢ Kol dekampdTovg . . . Hote &l Tt To10DT0
GUHQEPEY AVTOIG VOUILOLEV, TPOGEIEVOLTOIG TE GTPOTNYOIG KO YO ULOTETEIKTOLG
€11 v kol ovvoyiotai[g] Vmodikvy[vteg] Kol KOoKEW YPNOIL®G OETV
amepyacOijvor Grivo apendfjvor sic debpo cvuPéfniev. oipar yap xoi
Kokeivoug pepvnpévoug T@v mop’ £uod Evioldv pn &v devtépm Hnoechot
T[NV tot]avtny Empéretoy.

I have now thought it appropriate in addition by public notice to appeal to
landowners and farmers everywhere, together with the dekaprotoi . . . asking
that if they should consider any such work profitable to them, they should
apply to the governors and dike inspectors and surveyors, indicating those
works that could usefully be undertaken but which have until now been
neglected.”!

As these circulars indicate, neither the upper levels of provincial bureau-
cracy nor even the nome stratégoi had any direct personal role in dike- and
canal-maintenance. While their exhortations may have inaugurated the annual
efforts, it was local officials who actually oversaw the labor and local farmers
who undertook it. Unfortunately, the urban provenance of many of our papyri
has obscured the day-to-day work of Roman coordinated localism in the Egyp-
tian countryside outside the Fayytim. In general, corvée labor was apportioned
among rural villages according to the amount of land each possessed. Each
laborer was in turn responsible for moving five naubia (sing. naubion) of earth
for local embankments (19.5 m?).5 The abundant village papyri of the Fayytim,

51. PPanop.Beatty 2,11. 224-27. Trans. modified from T. C. Skeat.

52. Sijpesteijn, Penthemeros-Certificates, 18-21. The administration of the naubion corvée is described
in the third-century CE administrative glossary P.Oxy. 38.2847r, 11. 21-26: £xaotog t@v Enyympiov
avookantt (1. avackantel) méve vavpla e1o, | o, | . katd TV ETPOAV TdV youdtov, ELdttova
8¢] mg Gv 1 ypeio dmontti. vavPov 8¢ oty pétpoy [YIg dpvocopevoy Tpeis miyels Exfolv Tod
mAG[Tov]g kai pikovg kai Pabovg (“Each country resident digs up five naubia for . . . with regard to
the building up of the dikes, or fewer whenever need demands it. A naubion is a measure of exca-
vated earth having three cubits in breadth, length, and depth”). Cf. the petition from naubion labor-
ers P.Oxy. 12.1469 (298 CE), which describes the imposition of naubia on villages. Following the
completion of the work local officials drew up a report for submission to the nome stratégos, e.g.,
the Oxyrhynchite reports P.Oxy. 49.3475 (220 CE); and P.Col. 10.289 (331 CE). Laborers could also
receive receipts similar to those issued for the penthémeros, e.g., O.Bodl. 2.1699 (first/second cen-
tury CE); O.Mich. 1.273 (188 CE); P.Col. 7.168 (373 CE). Since the word naubion is Egyptian in
origin (Demotic nby) and the naubion corvée appears already well-developed in early Demotic and
Greek Ptolemaic receipts issued to laborers, the origins of the system are likely pre-Ptolemaic.
Muhs, Tax Receipts, 57-60, e.g., O.Bodl. 1.242 (256/5 BCE).
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128 GARDEN OF EGYPT

however, preserve significant evidence for the ground-level administration of
its annual dike- and canal-corvée. Here Roman coordinated localism took the
form of the penthemeros (“five-day”), so called from the five days of work on
public dikes and canals demanded each year from able-bodied adult males.
This unique approach to the maintenance of the Fayytim’s equally unique canal
system was consolidated early in the Roman period, appearing in developed
form already in the 40s CE.33 This labor-tax on most able-bodied adult males
was linked to each individual’s village of record (Greek idia, Latin origo) and
was thus usually discharged on the public dikes and canals that served his own
village. At the level of village administration, local officials maintained a list of
male residents of the village obliged to perform dike- and canal-work
(chomatika kai diorychika erga, often abbreviated to chomatika erga) in a
given year.>* This work largely consisted of clearing accumulated silt and
brushwood from the beds of canals (dioryches), material then used to firm up
the canals’ earthwork embankments (chomata), as alluded to in the Ptolemaic
petition SB 18.13735 discussed above.*® After discharging their obligatory five
days (or so) of labor on public infrastructure, workers were issued a receipt, of
which many specimens survive. The standard formula lists the name and filia-
tion of the worker, his official village of record (idia), and the canal on which
he had worked. The same information was simultaneously recorded and pre-
served in government ledgers.>® This second-century certificate from the north-
eastern village of Karanis is a representative example of the corpus:

£€tovg 0y060v Avtokpdrtopog Klalio[a]p[olg Titov Aikiov Adpravod Alvt]
wvelivlov Zefaotod Evoefoie. eipy(actar) vm(ep) yo(patikdv) Epy(mv) T0d
StedMAvBotog) € (tovg) Adplavod Kk Ewg kd &v Opwvel (I dpevi)) ad(puyy)

53. Sijpesteijn, Penthemeros-Certificates, 10—12. For recently published certificates and relevant com-
mentary see Claytor, “Penthemeros Certificates from the Granary C123, Karanis”; Claytor, “More
Penthemeros Certificates from Karanis”; and Abd-Elhady, Gad, and Hartenstein, “Five Penthemeros
Certificates from the Cairo Museum.”

54. BGU 2.618 (213/4 CE)’ and BGU 7.1634 (229/30 CE), from the villages of Mendés and Dinnis,
respectively.

55. For an early comparative study see Boak, “Notes on Canal and Dike Work.” The word dputicpdg
(aphylismos), meaning to remove brushwood, is sometimes used of the work of cleaning out canals.
Bonneau, Le régime administratif, 129-30. Later Arabic sources describe oxen dragging a shovel-
like box called a &)~ (jardfa) along the beds of canals to dredge them. Balls of mud and brush from
the cleaning were then used to reinforce and repair embankments. Silt from canal beds was also used
as a fertilizer in nearby fields. Borsch, The Black Death, 34 with notes 35-36. Cf. the operation of
paraphryganismos described at n. 32 above.

56. PMich. 6.380 (=P.CairMich. 2.12e), and 6.381 (170 CE?); P.Miinch. 3.136 (early second century
CE).
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Hatoov[tlewg Kapa(vidog). Tvepepd(c) Tlebéw(g) to(®d) Iletecovy(ov)
(U 1pdg) Barcdto(g). (hand 3) Kélep ceon(peiopar).

The eighth year of the Emperor Caesar Titus Aelius Hadrianus Antoninus
Augustus Pius. Has worked in fulfillment of his obligation of the past seventh
year with respect to the embankments, Hadrianos 20 to 24, in the desert canal
of Patsontis, (on behalf of) Karanis: (2nd hand) Pnepheros, son of Petheus and
Thaisas, and grandson of Petesouchos. (3rd hand) 1, Celer, have signed the
certificate.”’

That the labor Pnepheros performed was a form of coordinated localism
rather than random, unadulterated coercion is clear from the name of the canal
upon which he worked, the desert canal of Patsontis (i.e., the eastern desert
canal), which was the main public waterway serving Karanis. Residents of
Karanis are therefore often attested at work on this canal in penthémeros
receipts,”® as were residents of settlements along the canal upstream from
Karanis including Bakchias® and Philadelphia.®® Residents of Karanis®' and
Soknopaiou Nesos®? also appear at work on the Epagathiané dioryx, a canal
whose route is not known but must have been somewhere in the northeast.
Likewise in the southern Fayytm, residents of Tebtynis are attested at work on
the southern desert canal, which watered their village and other settlements
along the southern margins.®? Residents of the western villages of Theadelphia,

57. SB 6.9437a (144 CE).

58. SB8.9924a (114/5 CE); PSijp. 42a (130 CE); SB 6.9437a (144 CE) and ¢ (146 CE); P.Cair. Goodsp.
25 (161 CE); BGU 3.722 (161/2 CE); PMich. 6.419 (162 CE); BGU 15.2519 (164 CE); and P.Mich.
6.381 (second half of second century CE). Citations from Claytor, “Penthemeros Certificates from
the Granary C123, Karanis,” 67, no. 34.

59. PStrasb. 3.165 (120 CE); P.Strasb. 4.249b (122 CE); SPP 22.162 (124 CE); PRyl. 2.210 (131 CE);
PStrasb. 3.158 (126 CE); PStrash. 3.159 (127 CE); P.Strasb. 3.162 (130 CE); SB 18.13178 (139
CE).

60. SB 16.12860 (87/88 CE); P.Phil. 20 (118 CE); BGU 1.264 (191 CE).

61. Claytor, “Penthemeros Certificates from the Granary C123, Karanis,” no. 10 (131 CE); PMich.
6.418 (157 CE); PMich. 6.380 (=P.Cair-Mich. 2.12¢) and 6.381 (170 CE?); SB 6.9496 (late second
century CE).

62. SB 16.12300 (111-12 CE); BGU 15.2518 (119 CE?); SPP 22.161 (128 CE); SPP 22.8 (132 CE);
PLond. 3.841a (139 CE); PDub. 9 (140 CE); BGU 3.876 (152 CE); SPP 22.162 (154 CE); P.Coll.
Youtie 1.43 (157-58 CE): PSI9.1045 (154 CE); BGU 2.593 (158 CE); P.Coll. Youtie 1.44 (158-59
CE); SPP 22.160 (159 CE); BGU 3.877 (159 CE); BGU 3.723 (159-60 CE); P.Lond. 2.321¢ (159—
60 CE); SB 12.11068 (160 CE); PLond. 3.841b (160 CE); P.Lond. 2.325b (161 CE); P.Grenf. 2.53¢
(162 CE); P.Coll. Youtie 1.45 (163 CE); P.Lond. 2.321b (165 CE); P.Grenf. 2.53¢ (178 CE); P.Grenf.
2.53f (178 CE).

63. Tebtynis residents at work on the oreiné dioryx Tebtyneds: SB 18.13983 (112 CE); PKron. 66 (117
CE); PKron. 56 (120-51 CE); PKron. 57 (120 CE); PKron. 58 (123 CE); PKron. 60 (131 CE);
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Polydeukia, and Euh&meria likewise worked along the Pseinalitidos dioryx,
the western desert canal.® Albeit larger in scale, such work was in substance
identical to the practices described in the Ptolemaic petition SB 18.13735: the
communal maintenance of a canal by its dependents.®® The penthémeros sim-
ply institutionalized these annual rituals, thereby transforming informal, col-
lective obligations to one’s irrigation community into a formal, individual obli-
gation both to the state and to one’s idia. It was thus a distinctly rigid form of
coordinated localism that sought to maintain extant patterns of settlement and
of water flow by encumbering farmers with an annual quantum of labor to be
discharged principally, though not exclusively, in their village of record.®® By
striving to fix populations of obligatory laborers in place at every inhabited
point within the Fayylim’s canal network, the penthémeros worked to impose
perpetual stability upon a fluid and thus inherently unstable waterscape, thereby
ensuring maximal agricultural productivity and more predictable returns to the
Roman fisc.

Yet the coercive character of the penthémeros, along with its emphasis on
maintaining water flow throughout the whole of the ancient canal system, is
clearest in instances in which laborers were dispatched to work on critical ele-
ments of public infrastructure elsewhere in the Fayytm, distances of up to 50
km from their home villages. Although such laborers can at times be found at
work on the desert canals of villages other than their own,’ they are most fre-
quently attested at work on two central features of the canal system: the Argaitis
canal (the terminal stretches of the Bahr Yusuf inside the Fayytim) and the
control works at Ptolemais Hormou/al-Lahtin.®® While it is plausible that resi-
dents of the villages nearest these critical features were responsible for much
of their maintenance, we possess no such evidence.® Surviving penthémeros

PKron. 61 (106-31 CE); SB 18.13985 (132 CE); SB 18.13986 (132 CE); PKron. 69 (153 CE); SB
18.13978 (138-61 CE); SB 18.13980 (140-41 CE).

64. Theadelphia: SB 16.12597 (145 CE); P.Miinch. 3.108 (145 CE); P.Fay. 77 (148 CE) and 78 (147
CE); BGU 4.1076 (148 CE); PMich. 10.595 (161 CE); SB 12.10964 (209 CE). Euh&meria: P.Hamb.
1.75 (149 CE). Polydeukia: BGU 13.2262 (138-61 CE); SB 16.12320 (153 CE); BGU 4.1077 (163
CE).

65. Cf. Mikhail, Nature and Empire, 175, for the similar Ottoman system.

66. This interpretation inspired by Grey, Constructing Communities, 191-92.

67. PMich. 12.655 (57/58 CE) records a Theadelphian at work on the southern oreiné dioryx Poleménos.
SB 10.10262 = P.Brookl. 11 (206 CE) also seems to show a laborer from Philadelphia on the Psein-
alitidos dioryx, although the reading is a restoration.

68. On the Argaitis canal see Pearl, “APTAITIZ and MOHPIZ,” 27-34.

69. Although several texts from the second-century CE archive of Petaus, komogrammateus of Ptole-
mais Hormou (P.Petaus 49-51), concern the administration of dike- and canal-work, none refer-
ences the maintenance of the dam or other infrastructure near the village.
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receipts from marginal villages nonetheless attest residents of Bakchias, Kara-
nis, and Tebtynis at work along the Argaitis canal.”® Indeed, the first papyrus
ever published, the so-called Charta Borgiana or Schow Papyrus, preserves a
list of 181 residents of Tebtynis at work in Ptolemais Hormou from 10-14
Mecheir of 193 CE.” Villagers from Tebtynis, Narmouthis, Theadelphia,
Soknopaiou Nesos, and Karanis are also variously attested at work in Ptole-
mais Hormou on a sluice dubbed “six-gated” (hexathyros). The structure can-
not be identified with certainty but it was presumably a critical component of
the system’s headworks.”> A receipt from the Lund papyrus collection also
shows a resident of Tebtynis at work on a “gate” (pylé) at Ptolemais Hormou,
though the identity of the structure is again uncertain.” Laborers from Bak-
chias, Karanis, and Sokopaiou Nesos are also attested at work on a so-called
“desert (canal) of Ptolemais Hormou” (oreine Ptolemaidos Hormou), whose
identity is also uncertain but might refer to the end of the Bahr Yisuf alongside
the Lahan gap.”

That such mobilization could be viewed as a hardship best avoided is illus-
trated by a petition of 171 CE from the eastern village of Bakchias (P.Bacch. 19)

70. Bakchias: PStrasb. Gr. 1.16 (119 CE); P.Strasb. Gr. 1.18 (120 CE); P.Strasb. Gr. 3.156 (122 CE);
P.Strasb. Gr. 3.163 (128 CE); P.Strasb. Gr. 3.160 (130 CE); PStrasbh. Gr. 3.161+164 (130 CE);
PStrasb. Gr. 3.167 (143 CE); P.Strasb. Gr. 3.168 (144 CE); P.Mert. 2.69 (147 CE). Karanis: P.Got.
1 (140 CE). Tebtynis: P.Stras. 4.249¢ (129 CE); SB 1.5124 (193 CE), I1. 444-55 and 487-97.; SB
10.10550 (209 CE).

71. SB 1.5124. See also PMich. 6, pp. 55-56. There is confusion in the scholarship as to whether the
text records the names of villagers from Tebtynis sent to Ptolemais Hormou or vice versa. For the
latter interpretation see e.g., Thompson, “Irrigation and Drainage,” 107-8; and Litinas, “Habent sua
fata fragmenta,” 399. I hold with the former view, exemplified by Youtie and Pearl in their introduc-
tion to PMich. 6.30; Pearl, EEA@YPOX 225-27; and Bonneau, “Ptolémais Hormou,” 322, and
regard o xopotkd Epya Tentovewg in 1. 2 as a reference to the labors owed by residents of Tebtynis.
Accordingly, the locales that follow—Ptolemais Hormou, the dioryx Pholémeds, and dioryx
Argaitidos—are the places to which these individuals were dispatched. For the sake of consistency,
if the abbreviated canal names are indeed to be resolved as (€v 7)) + dative as suggested by Sijpestejn
(Penthemeros-Certificates 66, cf. BL 5.95) rather than in the genitive as the ed. pr:, then ITtoAepaid(
) Opp( ) in 1. 3 must likewise be resolved as (év tf}) [Trorepaid(t) Opp(w®).

72. Pearl, “EEAO®YPOX.” Tebtynis: P.Kron. 65 (136 CE); SB 18.13979 (143 CE); PKron. 68 (150 CE);
PKron. 69 (153 CE); SB 18.13987 (153 CE); PSI 16.1528 (163 CE); SB 18.13989 (163 CE); SB
16.12674 (169-72 CE). Narmouthis: BGU 13.2258 (138 CE). Theadelphia: PSI 15.1519 (46 CE);
SB 16.12316 (123 CE); SB 16.12317 (134 CE); SB 16.12598 (146 CE); SB 16.12599 (146 CE);
P.Sorb. 1.59 (148 CE). Soknopaiou Nesos: PLond. 2.139B (51 CE). Karanis: SB 16.12299 (101-2
CE); PWisc. 2.79 (108 CE); SB 6.9231 (145 CE).

73. Todd M. Hickey, “A Penthémeros Certificate from the Reign of Caracalla (P.Lund inv. 12),”
Zeitschrift fiir Papyrologie und Epigraphik 178 (2011): 240-42.

74. See Claytor, “Penthemeros Certificates from the Granary,” 71 with n. 37. Bakchias: P.Grenf. 2.53d
(167 CE); PFay. 79 (197 CE). Karanis: P.Mich. 6.381 (second half second century CE); P.Col. 7.168
(373 CE). Soknopaiou Nesos: PIFAO 1.32 (69 CE). On the identity of the desert canal of Ptolemais
Hormou so already Youtie and Pearl in P.Mich. 6.380.
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in which several local priests complain to the governor of their division (meris)
of the Fayytim that they were being compelled, contrary to custom, to perform
the requisite annual dike works far from the village. The priests accordingly
beg to be allowed to perform the annual work on the nearby desert canal of
Patsontis, so that they might remain in the village and perform their daily rites
in the local temple:

Totdpwvt otpa(tnyd) Apci(voitov) Hpak(heidov) pepidog mapa [Ilg]tevprog
Tetevprog kai Zioottog [Oplgevovpemg kal tdv Aomdv ig[pléwv 1epod ToD
Gvtog &v koun Bakytadt. Emel £€0og Nuelv égtv dyecbon €ic yopotika Epya
oK &v dALoIG TOTOLG, £ povoy &v Sid[puyt] Matsmvie[w]c Aeyouévn a[¢’ Aig]
6 1€ TEPL T[V] KONV £340[N Vdplevetar kal i¢ [T]a VOpocThoia Td V[n” av]
0 KOTéPYETAL, VOV 8¢ O V1O TQ[V] aiyteho@drakoc Kotactadeilg EKPoreng
Braetonn pag wapa o £00¢ v GAAOIG TOTOLS LakpoDey THg KOG Epyalecbat,
a&lobpev €av ool OEN Keredoat avTQv dmootivol Thig kad’ qudv nnplilag
ig 10 dvvacHar Nuag €v toic g[v]yndect tomoig Epyalopnévous n[An]oralovot
Tf koun kad’ Ekdotny Nuépay tag TV Oedv Opnokeing motelobot yewvopévag
Vrép € O[] apoviic Tod kY pifo]y MUV avtoK[p]dtopog Abpniioy Avimveivov
Kai[oopog K]ai 10D iepmrérov Neilov tg[leiac] dvapag[elog v duev
BeplonOnpévolr] T[gltedpig (Etdv) p don(pog) Ziooig (Etdv) Ae dom(pog)
(8tovg) 1 Avpniifo]v Avtoveivov Kaig[apog toD] kvupiov TTadvi k.

To Potamon, strategos of the Herakleides meris of the Arsinoite nome, from
Peteuris son of Peteuris and Sisois son of Orsenouphis and the rest of the
priests of the temple that is in the village of Bakchias. Since it is customary for
us to be taken to dike works not in other places except on the canal called of
Patsontis, by which the fields around the village are watered and which runs
down to the hydrostasia beneath it, but the ekboleus appointed by the aigialo-
phylax is now forcing us, contrary to custom, to work in other places far from
the village, we request, if it seems fitting to you, that you order him to desist
from this abusive treatment of us, so that it is possible for us, while working in
the accustomed places, to remain near the village in order to perform the daily
rites for the gods on behalf of the genius of our lord emperor Aurelius Antoni-
nus Caesar and the fulfillment of the rise of the most holy Nile, in order that we
might be relieved. Peteuris, aged 40 years, no identifying mark. Sisois, aged
35, no identifying mark. The eleventh year of Aurelius Antoninus Caesar the
lord, Payni 20.
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Although priestly status sometimes guaranteed exemptions from the cor-
vée, whether or not this particular petition was successful cannot be known.”
The average villager, however, had few options for avoiding the penthemeros.
Violent refusal of corvée labor may have been uncommon, since it is attested
only once and in a papyrus of the Oxyrhynchite nome rather than from the
Fayyim.” Later comparative evidence suggests that passive avoidance was
probably a more common strategy, a phenomenon generally referred to in
Graeco-Roman Egypt as anachorésis or “flight from the land.””” Although
anachoresis is usually regarded as the flight from taxation or liturgical bur-
dens, farmers might seek to avoid rural labor as well. This, at least, was the
opinion of the emperor Caracalla, who declared to the Alexandrians in 215
CE that “those who flee from their own rural districts (tas choras tas idias)
in order to avoid performing rural labor (ergon agroikon)” are unquestion-
ably to be “expelled” (ekblésimoi) from the city and compelled to return to
their villages.”®

Caracalla’s rhetoric notwithstanding, there is no evidence for systemic
avoidance of or resistance to the penthemeros. Communal solidarity and even
simple self-interest must account, at least in part, for the general willingness of
villagers to maintain the canals upon which they and their fellow villagers
depended. But beyond simply representing a successful form of coordinated
localism, I have already suggested that the penthémeros was central to the
production of rural subjectivity in the Roman Fayytim. Indeed, by reducing
individual human bodies as units of rural labor inextricably bound to their vil-
lages of record yet simultancously transferable at will throughout the nome,
the penthémeros transformed the internal local rituals of independent irrigation

75. On exemptions see Sijpesteijn, Penthemeros-Certificates, 9. See also the discussion of priestly
exemptions in P Mich. 6.381 (second half second century CE). For the exemption allegedly granted
a Bakchias priest on grounds of poor eyesight see PMich. 11.618 (16669 CE). Exemptions granted
by the stratégos to priests of Soknobraisis in Bakchias: P.Bacch. 21 (178 CE).

76. 1In P.Oxy. 38.2853 (245/6 CE) local irrigation supervisors from either the Thinite or Herakleopolite
nome claim that they were attacked by farmers whom they attempted to compel to work on a local
canal.

77. On anachorésis in general see Naphtali Lewis, “A Reversal of a Tax Policy in Roman Egypt,” GRBS
34 (1993): 101-18.

78. P.Giss. 40 ii (215 CE), 11. 24-25: oitwveg pedyovot tag ympog tag idlag tva pun Ep[yov] dypotkov
nowdot. Cf. Mikhail, “Unleashing the Beast,” 343 with n. 126 on corvée labor in the eighteenth
century: “Peasants were forced to clear mud from canals or to bring in crops . . . Many peasants,
however, not surprisingly, found even this local form of forced labor to be objectionable and
attempted to escape from it.” Mikhail cites a seventeenth-century comic verse reported by the con-
temporary scholar Yasuf al-Shirbin that satirizes peasant avoidance of forced labor: “And on the
day when the corvée descends on the people in the village / Umm Watif hides me in the oven.”
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communities into external obligations not only to the state and to one’s idia but
also to the Fayylim as a whole. The difference is critical: informal social obli-
gations to one’s community were vacated upon that community’s dissolution;
obligations owed to the state were not. Yet as we will see later in this book,
only when the local labor obligations Fayytim irrigators discharged on behalf
of the state were in harmony with the needs of local communities could this
administrative system retain its coherence. Still, in becoming the obliging sub-
jects of an imperial environmental regime that placed significant demands on
their bodies and severe constraints on their mobility, Fayytm villagers entered
into an intimate relationship with Roman authority, thereby earning the right to
make claims on the state. This sense of rights emerging from obliging subjec-
tivity has been documented elsewhere in the Roman east. As historian Ari
Bryen has recently written, “inhabitants of the empire had a sense of rights,
and were capable of persuading the Roman imperial government that those
rights ought to be respected.” These rights were nonetheless not grounded in
any legal status such as citizenship but were instead quasi-contractual and
“attached to subjects to the extent to which they were willing to be obedient
and to pay what was required of them.”” This sense of mutual give and
take—of local acquiescence and attendant state solicitude—is hinted at in the
early fourth-century Panopolite circular cited above, which encourages rural
residents to request state assistance with matters of local—and consequently
fiscal—benefit. It is clearer still in several Fayytm petitions that solicit state
intervention on precisely the terms that Bryen describes. In two second-century
papyri from Theadelphia (see chapter 2 under “Canal Flow and Cropping Pat-
terns”), one Ptolemaios complains about the water supply to the patrimonial
brushwood-marsh he leases in the village. He addresses the first to Aelius Her-
akleitos, assistant to the Roman procurator in charge of the emperor’s patrimo-
nial property in Egypt,®® and the second, the following year, to the stratégos of
the Themistos and Polemon divisions of the Fayyiim.®' The complaints in each
are substantively identical: Ptolemais alleges that the marsh has not received
its customary amount of water and consequently risks drying out and becom-
ing unproductive (aphoros) for the coming three years. Protesting his blame-

79. Bryen, “Citizenship and Its Alternatives.”

80. PWisc. 1.34 (144 CE). On the office of procurator usiacus see Franziska Beutler, “Wer war ein
Procurator usiacus? Die Verwaltung des Patrimoniums in Agypten in der ersten Hilfte des 2. Jahr-
hunderts,” Cahiers du Centre G. Glotz 18.1 (2007): 67-82.

81. PMich. 11.617 (145-46 CE).

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



GOVERNING FLOW 135

lessness more forcefully in the second petition, Ptolemias recalls his “many
confrontations” (pollas antikatastaseis) with the Fayyliim’s chief irrigation
official (the aigialophylax or “shore guard”®?), all of them fruitless. He accord-
ingly concludes each petition with the request that his addressees inform local
officials that they alone will be held to account for any shortfalls in revenue.®?

A fourth-century petition from Philadelphia, P.Wisc. 1.32 (305 CE), more
concretely embodies the mutual obligations between state and subject. Address-
ing themselves to the stratégos of the Fayytim, the twin heads of village admin-
istration (komarchoi) assert their eagerness to work for the benefit of the
Roman fisc yet claim that their longstanding debt to the treasury is the fault of
the neighboring village of Tanis, which lay upstream from Philadelphia on the
eastern border canal. They accordingly request an inspection of irrigation
works in Tanis, in order that they may receive the water they need, pay an array
of taxes, and—crucially—remain in their village of record (idia). This barely
veiled threat of anachoreésis is here double-edged, for it would represent not
only the loss of revenue-generating rural land but also, by the removal of vital
laborers from their appointed position, damage to the integrity of the irrigation
system at Philadelphia and, by extension, all points downstream:

[brateiog tdv kupiov nudv Kovetavtiov kol Magipuovod td]v Enpoy[eotd]
tov Kaigbpov 19 [g]. Avpniior Anigvr otpatnydt Apcowvo[gito]ly mapa
Advpniioy TTopovtiov ABuwder koi Approvod A[r]Oyxews GUEOTEP®V
Kopopy[®v] koung ®raderoiog. vrep Avg[tte]iiog ToD iepwTdTov TOUioL
Kol Tod cvotivarl v Nuétepav [op]unyv moovpeha. otpatnydy dplote,
poakpdOev Tuyya[voluev KotokoOvVTeg TNV NUETEPAV KOUNYV, TAVIOALD O&
xPEWG [Ex0]vteg 0 iepwTdte Tapin VEp TG NUETEPUS KOUNG 0V pmy [GAA]
& Kkoi Orp puépovg Tavemg. V(mep) oD odV £00Em¢ SHvacOar To B [ara] Kkoi
Nuag katadappaviy kol dvnotv Eyetv Kol tod mdcov Ty yiv udv yeopyiv
Kot 6vvacHot TeAlv Ta VEp avT®V OMUOcLa TEAECHOTO KOl OVVOVINKT Kol
nmavtoiag EmPorac, Emdidouév oot Tade Ta Evypapo aEoDvTeg EMGTIAE GOt
U &vog tdv me[pll ¢ vanpetdV Tf Kpotiotn PovAf o Tod Evapyov
mputavems Av[p|niifo]v Kactopimvoc, dmwg Epn[o]ntal cuvoyisTnyv TOV TV
cOvoYLY TV pifov kol AOw@v molovpey (/. TOLOVUEV<OV>) T@V &€V KOUN

82. Boneau, Le régime administatif, 240-44.

83. PWisc. 35 (144 CE) preserves a letter to the aigialophylax in response to Ptolemaios’ initial petition.
Official correspondence from several years later documents continued water shortages in the dry-
mos, now leased to one Pamphilios. P.Wisc. 31 (149 CE).
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Taver tod [Oplet[ép(ov)] vopoD, iva dvvnbdpev kol Mpig ThHg tod Alvov
napoyfc amohavew Kol moTiov Hémp Exewv Kol 10 mediov ThHg Nueltlépag
KOuNg xataomipy kol év tfj 1dig otfjvor kol dvnow Exlellv t@v idiov.
Stevtoy (ev).

In the consulship of our lords Constantius and Maximianus, the most illustri-
ous Caesares, the fifth time. To Aurelius Apion, stratégos of the Arsinoite from
Aurelius Pamutis, son of Athiois and Aurelius Arrianos, son of Apynchis, both
komarchoi of the village of Philadelphia. We act for the profit of the most
sacred treasury and for the organizing of our village. Best of the strategoi, for
a long time we inhabit our village having a great many debts to the sacred
treasury, truly not because of our village, but in fact because of the role of
Tanis. In order now that we, too, can get the water forthwith and benefit and
cultivate all our land and can pay the state-taxes for this and the annona and all
kinds of extra charges we submit this document to you, requesting that you, by
means of your servants, inform the most exalted council through the prytanis
in office, Aurelius Kastorion, in order that it (i.e., the council) carry out an
inspection, making an estimate of the states of the stream and which [sic] are
covered with stones, situated in the village of Tanis of your nome, so that we
too can benefit from the coming up of the flax and have drinkable water and
sow the plain of our village and stay in our own idia and have benefit from our
own possessions. Farewell.

Yet it is a petition from the previous third century that most clearly reveals
the sense of local rights and state responsibility constituted by the Roman
penthémeros. In a petition addressed to a regional governor (epistratégos)
Antonius Colonianus, a collectivity of farmers from the northeastern Fayytim
village of Kerkesoucha claims that although they were eager to undertake the
rural labors annually demanded of them, certain local officials known as the
“supervisors of sowing” (katasporeis)®* had failed to provide their customary
material support for the maintenance of a local emblema, a transverse dike that
built up a head of water in a canal either to create a reservoir or to divert water
into a local branch canal ®° As a result of this alleged negligence, the village’s
land may go dry, thus placing at risk the revenues due to the fisc. The only solu-

84. Bonneau, Le régime administratif, 168-73.
85. Bonneau, Le régime administratif, 39—44.
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tion was immediate intervention on behalf of the dependent farmers of the
village:

Avtoviot Kohoviovdttdtkpatiotol Enetpat<ny>witopd [eAdiov Zepnvov
kot Tepéddlov Qpiwvog Kol TdV Aom@®vV yeovy®mv Kol dNUociov yempydv
Koung Kepkeoovymv. mpod tdv Shmv, Entpdnov péyiote, ol kotd kepov (L
KOpOV) NYEUOVEG TNV TPOVOLOV TOLOVHEVOL TR YTiG YPAQOLGL TEPL TG TV
YORATOV Kol Stopdymv v anepyaciov yivesOBatr. kol Muig (I Mueic)
BovAdpevol @¢ Kol del Tpobupodtata cVVTEATY (I GLUVTELETV) TO AViiKOVTA TT
i €pya, oi obv kotaomopneg (1. KoTacmopeic) Tig Apyaitidog eréaAng t[o]d
dveotdtog 10 (2tovg) ovk 010" émwg Hrot kot dueliov (L dueleiov) ov
mopniveykav ta Ko’ (/. kat’) ETog Tapapepopeva St o T@V E0A0 Kol VANV €ig
AVOIKOSOUNV PPLYAVIKOD ERPANUATOG TTEPL TNV AVTTV KOUNY KOAOVUEVOD

Koppod ovde v anepyociov Emoinoav Qosy, \og &l ov vIovoing | . .

YOM ) tod dwbpoyag (I duwpuyog) TNV dgpopdv mowijcar./ TG YAS
Kwvdvvevovong o tovto afpoyfjoot kai 10 iepmdtatov tapiov (I tapeiov)
BAGyoL T DTEP TOVTOV PETPOVIEVA ONUOGLE OVK £V OAiyalg popld\oy dvta,
10D igptdTov Nitov Tpobupdtata avtov En’ dyaboig fuiv éxvevevkota (/.
EMVEVEVKOTOG), AELODUEV €0V GOV TT| EVUEVESTATT TOYT OOEN KeEAEDTOL St
Thg ofg evtoviag T0 Epy[o]v yevésBar <dote> Kol duvndfvor fudg Vv &n’
ayabolc écopévny Kotoomopay AUEUTTO[C g]ml T0 mAéov av&foot Kol T®
tepotaTo Tapie (/. topein) undev mapomorésdat.

To Antonius Colonianus, the most noble epistratégos, from Gellius Serenus
and Gemellus Horion and the rest of the landowners and public cultivators of
the village of Kerkesoucha. First of all, most excellent of governors, those who
serve as prefect [of Egypt] from time to time, devoting forethought to the land,
issue written orders concerning the accomplishment of the labor of mainte-
nance on the dikes and canals.®® And although we were most zealously pre-
pared to perform fully the labors that pertain to the land, the supervisors of
sowing for the Argaitis bowl in the present nineteenth year, for some unknown
reason or through simple negligence, did not produce the wood and materials
which are annually provided by them for the reconstruction of the wattled weir
in the vicinity of the same village called the “Log,” nor did they in any way
provide for maintenance, as if [sc. without the least?] suspicion of the fact that

86. Cf. Egerton Papyrus 13 above.
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canals make the difference [i.e., between prosperity and dearth?]. Since the
land runs the risk of going dry on this account and inflicting injury on the most
sacred treasury in the matter of the dues paid for these [arourai], which come
to not a few myriads [of artabai of grain], at a time when the most sacred Nile
has shown himself most favorable to us for a good issue, we request, if it seems
best to your beneficent genius, that you order with your vigor that the work be
done, so that we may be able blamelessly to maximize the imminent sowing—
may it be for the good!—and nothing be lost to the most sacred treasury.®’

In demanding the aid of a Roman high official with works that Roman high
officialdom in turn demanded of them, the farmers of Kerkesoucha enacted and
reinforced the bonds of subjectivity that tied them to their rural village of
record and its public irrigation infrastructure. Yet theirs was also a leveling
discourse (not unlike that of the Theadelphian Ptolemais), for it cast both these
local farmers themselves and the local officials who allegedly failed them in a
particularly close fiscal and labor relationship with the epistratégos and the
Roman state: after all, if they were willing to play their parts as subjects of this
imperial environmental regime, so too should the local katasporeis (likewise
Ptolemais’ local antagonist, the aigialophylax). The petition from Kerkesoucha
thus encapsulates the distinct duality of Roman coordinated localism in the
Fayytm: at once internally communal and externally coercive in character,
local and imperial in scope, top-down and bottom-up in its practical adminis-
tration.®® This duality—its simultaneous embodiment of spontaneous commu-
nal agency and compulsory individual obligation—surely contributed to its
durability. Indeed, even after the penthémeros itself had disappeared, Rome
continued enforcing dike- and canal-work in the Fayyiim, seemingly assimilat-
ing it to the naubion-corvée elsewhere in Egypt. Villagers at Karanis are thus
attested moving naubia of earth in the late third or early fourth century,®® as are
residents of Narmouthis, Theadelphia, and Euhemeria on the opposite rim of
the depression.”® Yet however the annual corvée was administered, it was alto-
gether reliant on a network of stable, vibrant, and self-perpetuating communi-
ties, whose populations were personally invested in the maintenance of their
own irrigation infrastructure. As I will describe in the following chapter, the

87. SB 14.11478 (210-11 CE). Trans. Youtie, “P. Mich. Inv. 2920 = Sammelbuch 4.7361,” 152.

88. See the petition P.Oxy. 12.1469 (298 CE) in which naubion laborers of the Oxyrhynchite village of
Paimis complain in much the same terms of being exploited by local officials who allegedly imposed
an unfair workload and did not properly credit them for work accomplished.

89. O.Mich. 26669 (mid-third—early fourth century CE), 284, 292, 294 (third century CE).

90. P.Sakaon 53 (fourth century CE).
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dissolution of independent village communities therefore eroded the human
infrastructure upon which Roman coordinated localism was founded. I none-
theless close the present chapter with a glimpse at al-Nabulust’s Fayytim, an
era in which the Egyptian central government had largely retreated from the
Fayytim’s countryside and left the management of the canal system in the
hands of local villagers. The social practices of communal irrigation discussed
in this section thus endured, albeit amid the advanced degradation of the physi-
cal infrastructure of Fayytim irrigation. This snapshot accordingly illuminates
the practical and material significance of the forms of intervention practiced by
the earlier Ptolemaic and Roman states.

Coda: Durability and Decay in al-Nabulust’s Fayyim
Near the beginning of his village survey al-Nabulusi makes a sharp accusation:

LSA 5».@.5\ o L“'-’) ‘U‘J (}:"‘J‘ J‘}"\J aS s 9‘5)\} 4:3)) s ollas uj‘fj
adle o skl Jles) analy les

Reports about the affairs of the Fayyiim by the servants of his state [i.e., the
Sultan al-Malik al-Salih, r. 1240—48 CE] and by the slaves of his kingdom have
been copious. Indeed, attention to its cultivation has often slackened, and the
negligence of its supervisors persisted until its situation had deteriorated.’!

Upon visiting the Fayytim, the sultan al-Malik al-Salih himself allegedly told
al-NabulusT that “the local officials have been careless with this region until its
neglect has become apparent.”? Al-Nabulust’s dispatch to the province was a
direct response to this supposed neglect and his subsequent survey was
intended as a guide to its future rehabilitation.

The thirteenth-century Fayylim was indeed much reduced following the
political infighting, low floods, famine, and rampant starvation that marked
the early years of the second Fatimid century (1068-1074 CE) and contrib-
uted to the social and economic decline of the province.”> By the time the
Fayytm again becomes historiographically visible in al-NabulusT’s survey,
the state had all but retreated. Al-NabulusT records that more than 90 percent

91. Al-Nabulusi, VF, 31.
92. Al-Nabulusi, VF, 31-32. Wlleal ¢l s> Ldlos Lo i 25 551 oda
93. Rapoport, Rural Economy, 47-51.
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of the Fayytm’s villages were distributed to members of the military as
grants (igta ‘), an institution that entitled recipients to the entirety of their
revenues.” Compared to Rome’s fiscal interest in the agricultural produce of
every Fayytm village, the Ayyiibid sultan’s minimal 10 percent stake in the
province provided little incentive for state intervention in the work of irriga-
tion. As described in an important article by Yossef Rapoport and Ido Shahar,
the near-complete absence of the state meant that the management of the
thirteenth-century Fayyiim’s canal system as well as the organization of
water distribution and water rights fell to the various tribal units that made up
the Fayylim’s population.”® But whereas Rapoport and Shahar highlight the
positive aspects of Ayytuibid localism—the continued upkeep of select infra-
structure, noncoercive local mobilization, egalitarian water sharing, and so
on—attention must also be paid to al-NabulusT’s discussion of the deleterious
siltation of both the al-Lahtin inlet and the mouth of the Bahr Yiisuf al-Manha
in southern Egypt at Dayrit, two critical pieces of infrastructure upon which
the integrity of the entire canal system depended. This infrastructural decay,
coupled with limited and irregular manpower mobilization, stands in stark
contrast to Ptolemaic central organization and Rome’s more thoroughgoing
system of coordination cum coercion, thereby underscoring what could and
could not be accomplished by local agency alone.

In al-Nabulust’s telling, the Fayytim’s troubles began at al-Lahiin and
extended upstream to the head (ra’s) of the Bahr Yiisuf/al-Manha at Dayrt.
Beginning in 1223-24 CE, the igta -holder of the Fayytim, one Fakhr al-Din
‘Uthman, undertook to remedy these problems beginning with the al-Lahiin
inlet, which had become badly silted up and was no longer flowing at optimal
capacity.”® First, he removed vegetation from the banks of the inlet in an
attempt to widen it. Though unsuccessful, this did no harm. Fakhr al-Din then
raised the dam slightly, inadvertently causing a buildup of silt in the channel,
which had to be removed by hand in May and June. Having been unsuccessful
here as well, he turned to the head of the channel at Dayrit (Darwat Sarabam),
which was allegedly so impacted with sediment that it no longer delivered the
amount of water it had carried in the past. The reason, al-NabulusT claims else-
where, was neglect in its maintenance:

94. Revenues: Rapoport, Rural Economy, 10.
95. Rapoport and Shahar, “Irrigation,” 27-28.
96. The following depends on Rapoport and Shahar, “Irrigation,” 11-14.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



GOVERNING FLOW 141

0fle poadl) dagy gl Al IS Cimy il L gmed) o) Lia ) oIS 5y
pley ogi> Jla Y 4 Jdl J&b s Glad ) Ll ddy illy 4 ol
VJ &) Jleal JJ: o J@..w\ N)JJ\ o.s\.«.:j j@""'\ MLu QY\ [ )Lp} 4 ‘\JL:J\
.Mm\.ﬁu.l&.lgjowuﬁngw‘ﬁbu\ﬁﬂ‘g;}ojbqrww.lzﬁ

In the past the head of this al-Manha canal would only lie dry for four months
every year. During the rest of the year, that is, for eight months, its water—
that which flows into it [i.e., floodwater] as well as seepage water (al-nazr)—
used to reach the Fayytm. The situation has now reversed due to negligence
in digging it and to lack of maintenance, and it now lies dry for eight months
and the Nile flows into it for only four months. An indication of its neglect is
that there is no account in the Treasury of any attention being given to it, and
there is no receipt attesting to it for a period of over one hundred years.”’

Yet Fakhr al-Din succeeded only in worsening the problem. According to
al-NabulusT, he had brought with him to Dayriit a number of Fayylimi “engi-
neers” to design a solution to the channel’s low water levels. These engi-
neers—in reality simply men from al-Lahiin who oversaw the operation of the
dam and whose technical expertise al-Nabulusi accordingly scorned—
suggested cutting a new head for the channel some 390 m below the old open-
ing. The experiment was a failure, al-NabulusT alleges, and actually reduced
the amount of water that entered the channel. By divine providence, he claims,
it soon silted up and returned to its previous condition. A second attempt was
made, this time by sinking a number of boats at the head of the channel in the
hopes that they would rapidly be silted over and form an artificial island that
would divert water into the al-Manha. Once again, the plan failed and water
was diverted away from the head of the al-Manha rather than into it, contribut-
ing to its eight months of dryness.”® These physical manifestations of long-
term state neglect, al-Nabulust writes, were starkly visible along the ancient
desert canals of Tanabtawayh and Waradan. Both were choked with silt and
abandoned, their banks lined with the ruins of ancient settlements.”® Their total
reclamation, he suggests, could be effected only with considerable time and
expense. Although local efforts had resulted in the reoccupation of a handful of
abandoned villages, little more could be achieved without state intervention, a

97. Al-Nabulusi, V'F, 35.
98. Al-Nabulust, VF, 46.
99. Al-Nabulusi, VF, 46-47.
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prospect that would inevitably entail coercion and risked the potential flight of
the Fayy@im’s inhabitants.

Al-Nabulust was of course incorrect to blame the desertions of marginal
settlements on recent governmental neglect, since a number of these ancient
sites were already deserted by the later Roman period. Al-Nabulust’s assertions
of the Fayylim’s ruinous condition also rhetorically magnified the importance
of his own assignment and simultaneously accentuated the sultan’s paternal
care for a sadly marginalized province. Still, the apparently poor condition of
the al-Lahiin inlet alone speaks to the indispensable role of state-directed labor
mobilization in maintaining the canal system at its original extent. Indeed, the
181 laborers sent to Ptolemais Hormou from Tebtynis in 193 CE might have
represented 2 to 3 percent of the village’s total population.'® If levies of similar
scale were raised from all of the Fayytim’s rural settlements, anywhere between
4,000 and 6,700 men could have descended upon the headworks of the canal
system each year to prepare it for the arrival of the flood.!”! While this is noth-
ing more than a thought experiment, it nevertheless highlights a precipitous
decline in manpower mobilization between the Roman and late-Ayytibid peri-
ods. Absent this coercive authority from above, local initiative alone seems to
have been insufficient to ensure that the inlet remained dredged and clear of
obstruction.

While it would not be altogether unwarranted to regard such problems as
evidence of unadulterated decline, Rapoport and Shahar depict the survival of
irrigated agriculture in the province as a demonstration of successful localism
in Egyptian irrigation.!? As 1 have already argued in the first chapter, the al-
Lahtin dam had been simplified since the early Islamic period and transformed
into a simple spillway that could be operated and maintained by a collection of
locals dubbed “engineers” (muhandisin) by virtue of their long experience
with the structure.!3 Chapter 2 further demonstrated that the central Fayyim
remained highly productive after antiquity, the retreat of the state notwith-
standing. The Ayytibid Fayytm had in other words established a new socioen-
vironmental equilibrium, one adapted to the absence of an extractive and thus
highly interventionist central state. It may not have been as large or as wealthy

100. Assuming a population of between 5,400 and 7,400: Langelloti, Village Life, 58-59.

101. Assuming a Roman-era population of 170,000 to 200,000. See the Introduction above, “From Rec-
lamation to Retrenchment.”

102. Rapoport and Shahar, “Irrigation in the Medieval Islamic Fayytum.”

103. Al-Nabulusi, VF, 41.
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as its ancient predecessor, but it remained inhabited, fruitful, and internally
self-regulating. This durability notwithstanding, the decay of several vital
pieces of infrastructure serves as a potent reminder of the limits of localism
within this state-created and (formerly) state-maintained space. We must
accordingly regard the flow of water through the much larger ancient Fayyim
as a product of unique entanglements between the water, infrastructure, rural
society, and activist states—entanglements that had extensively unraveled by
the mid-thirteenth century CE.

Conclusion

This brief case study of Fayytim water governance suggests that the current
valorization of localism in premodern Egyptian irrigation needs refinement.
Although al-Nabulust demonstrates that local agency could indeed maintain a
functional Fayylim irrigation system in the absence of intensive state penetra-
tion, state power was nonetheless deeply entangled with irrigation during the
Ptolemaic and Roman periods and proved integral to the maintenance of the
canal system’s original extent. Yet even these earlier, more intrusive states
were neither despotic nor totalizing and instead governed Fayytum water flow
through a series of contractual, cooperative, coordinating, and coercive rela-
tionships with the canal system’s local beneficiaries. State-rural society rela-
tionships in the Fayyim were thus marked by considerable diversity between
the three historical periods discussed here. The perennial debate between stat-
ism and localism in premodern Egyptian irrigation must therefore eschew
abstractions and generalizations and instead pay keen attention to state particu-
larity, that is, the differing fiscal and political goals of Egypt’s numerous state
governments as well as their disparate institutional structures. In so doing it
will become clear that the history of premodern Egyptian water governance
was marked by no less change, rupture, and discontinuity than the country’s
political history.

But beyond these programmatic arguments, this chapter has placed particu-
lar emphasis on Roman coordinated localism, arguing that it constituted a form
of rural subjectivity for the perpetuation of extant patterns of Fayyiim water
flow. Yet by fashioning a subjectivity inseparable from place (idia), Roman
coordinated localism remained coherent only as long as the irrigation commu-
nities resident in those places were healthy, cohesive, and thus collectively
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invested in annually (re)producing local water flows. The following chapter
thus explores the internal constitution of Fayylim irrigation communities and
the methods by which they collectively produced and distributed the waters
upon which they depended. This fuller understanding of the human social
infrastructure of Fayytim irrigation will in turn allow us to better establish the
problems in the fourth century that plagued the western Fayytm village of
Theadelphia, whose decline and death are the subject of the final chapter.
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Chapter 4
Communities of Flow

We smash them . . . We smash his face in!
—P.Haun. 3.58 (439 CE) and anonymous FayyumT farmers
(2000s CE)!

Water Rights, Water Fights

‘Abd al-Had1 was anxious. Water was scarce, tempers flaring, and conflict had
become all but inevitable. The trouble had started a short time ago when
Egypt’s Ministry of Irrigation halved his village’s statutory irrigation period
from ten days per month to five. Under the previous ten-day regime, villagers
had used a single animal-powered waterwheel (sagiya) to transfer water from
the public feeder canal to their village’s canal network. Although the wheel lay
on ‘Abd al-Had1’s land and was nominally owned by him, the other villagers
possessed fixed time-shares in it and used it by turns to raise water for their
own fields—a small irrigation cooperative known as a sagiya ring, of which
‘Abd al-Hadi was the head, the shaykh al-saqiya.? These fixed shares had been
assigned in proportion to the amount of money that each villager had contrib-
uted to finance the wheel’s construction and then further calibrated to the ten-
day irrigation period. Elegant and equitable, this finely tuned system nonethe-
less immediately became obsolete when the Ministry reduced the village’s
water supply.

After a period of ratcheting tension, communal solidarity was suddenly and
violently shattered during ‘Abd al-Hadi’s own turn at the wheel. As he was

1. Luyendijk, People Like Us, 55-56.
2. Mehanna, Huntington, and Antonius 19-21; Gouda, Social Capital, 59.
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146 GARDEN OF EGYPT

walking alongside the ditch leading to his fields and monitoring the flow of the
water he had raised, the steady stream suddenly slowed to a trickle. Alarmed,
he quickly discovered that his neighbor Diab had breached the earthen dike
that separated their plots in order to divert the water onto his own fields and
those of Diab’s own neighbor Mas‘tid Abt Qasim. Angered by such brazen
theft, ‘Abd al-Had1i immediately confronted Diab, who spit back in anger:
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Listen to what I’'m saying to you ‘Abd al-Hadi . . . I have one day at the wheel
and my neighbor Mas ‘0id Abli Qasim has a day. I’ll take water as I like . . . You
say it’s your wheel, do you? Yours!? We have a day of it, Muhammad Aba
Suweilim has a day, as does Mas‘tid Abt Qasim, and the eastern sector of the
village has two days, and you have the rest of the ten days. I'll take our day at
the wheel today! Now c¢’mon, take your animal off because Mas‘td Abu

Qasim’s wife is coming with their animal!?

The simultaneous arrival of both Mas ‘tid Abii Qasim’s wife and a number
of farmers from the village’s eastern sector only inflamed the situation further,
since each demanded to begin taking their respective shares of the wheel
immediately. In his role as shaykh al-sagiya, ‘Abd al-Hadi attempted to medi-
ate, reminding his fellow irrigators that their established water-sharing regime
was now defunct:
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‘Abd al-Had tried to change their minds: yes, they [the eastern sector] may
have had two days when the irrigation period was ten, but if they clung fast to

3. Al-Sharqawi, A/-Ard, 153-54.
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these two days, there wouldn’t be enough shares in the wheel left over to irri-
gate other thirsty land . . . The eastern sector previously had two days out of the
ten but since the days of irrigation were now five, it should have one day. But
both the men and the women raised their voices together in rejection of ‘Abd
al-Had1’s words . . . As the sun began to rise, the conflict—between the people
of the eastern sector and the others, between them and ‘Abd al-Hadi, and
between ‘Abd al-Hadi and Diab—grew heated. Each felt that the others were
trying to deprive him of his very life! . . . In the name of defending the life of
his land—indeed of life itselfl—each farmer exchanged blows without ceas-
ing, every one of them proclaiming his own land’s right to water.*

The village elders soon intervened in an attempt to stop the violence but their
pleas went unheard. Only when it was discovered that Mas‘Gd Abt Qasim’s
frightened buffalo had fallen into the sagiya’s well did the brawl come to an
end. After all, such a disaster required the villagers to put aside their enmity, if
only temporarily, and work together to drag the poor beast out.

This vignette is an excerpt from the Egyptian novelist ‘Abd al-Rahman al-
Sharqawi’s 1953 social-realist classic Al-Ard (The Land), which draws on the
author’s own rural upbringing in the Nile Delta to recount the dissolution of a
fictional Delta village community in the 1930s due to water shortages forced
upon them by a corrupt Irrigation Ministry.? I begin with this piece of modern
Egyptian popular fiction because it encapsulates more vividly than any histori-
cal source the twofold argument of this chapter, namely, that water flows within
rural irrigation communities are the products of both social and environmental
factors, and that disruptions to established patterns of flow are significant driv-
ers of conflict. As al-SharqawT’s fictional conflict illustrates, water rights are
fundamental to the structuring of water flow within and between irrigation
communities. Water rights are here understood as the entitlement of an indi-
vidual or a group to make use of a portion of the flow of a shared public water
source, all backed by a legitimate authority, whether internal or external to the
irrigation community, with power of enforcement.® By establishing an agreed-
upon distribution of the common resources, water rights shape irrigators’

4. Al-Sharqawt, Al-Ard, selections from pp. 154-56.

5. The abridged English translation by Desmond Stewart is published under the title Egyptian Earth
(London: Saqi, 1990).

6. Drawing on language in Beccar, Boelens, and Hoogendam, “Water Rights and Collective Action,”
3.
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expectations and thus help to mitigate, if not eliminate, conflicts. Broadly
speaking, water rights can be divided into two principal categories: property-
based rights and land-based rights.” The former construes the right to water as
private property. At least in theory, property rights in water eliminate competi-
tion and conflict by entitling each irrigator to a clearly defined portion of the
common-pool water resources—for example, a certain volume of water or a
fixed period of time during which a farmer may draw upon the common water
supply, such as the time-shares of al-Sharqawi’s imagined sdgiya ring. This
approach stands in stark contrast to land-based methods of apportionment in
which the right to benefit from the flow of a public watercourse is generated
simply by possessing land abutting or irrigated by it—for example, the com-
mon law doctrine of riparian rights.® Although the contemporary international
development community argues that property rights in water more effectively
manage tensions between irrigators and stimulate more efficient and environ-
mentally sustainable water management practices, this enthusiasm is some-
what tempered by the acknowledgment that water supplies in many parts of the
world are variable and uncertain, making it impossible to guarantee that every
user’s fixed water entitlement can be fulfilled indefinitely by the available
resources.” Such is the case in al-Sharqawi’s fictional village. The seeming
stability of its water-sharing regime was illusory, for it was founded upon the
water supply of a canal whose flow could be altered at will by the Ministry of
Irrigation. Rigid and inflexible, the system of time-shares was unable to accom-
modate a sudden diminution of the water supply.

To be able to accommodate change and uncertainty, durable and sustain-
able water-rights regimes must therefore be constructed in dialogue with
local environments. Scholarship on contemporary irrigation communities
accordingly shows that water-sharing practices tend to be deeply informed
by the hydrology of the surrounding waterscape. For example, communities
served by predictably unpredictable water supplies—waters whose arrival or
volume regularly varies and cannot be predicted in advance—tend to share
water in ways designed to accommodate such uncertainty. In spate- and
flood-canal irrigation systems, where the timing and volume of the annual
water supply fluctuate from year to year, water is generally apportioned not

7. For traditional land-based vs. modern property-based water rights see Hodgson, Modern Water
Rights, 4-30.

8. Scott, Evolution of Resource Property Rights, 63—66.

9. Hodgson, Modern Water Rights, 98-99.
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by fixed property-based entitlements but through a flexible, adaptable, and
responsive set of guidelines that allows irrigators to distribute unpredictable
floodwaters in a manner tailored to the unique character of each annual
flood.!"” In these systems, rights in water are not assigned from without;
rather, a right of access fo the common-pool water resources is generated
from within the community by maintaining amiable, reciprocal relationships
with other canal-sharers, particularly through voluntary participation in the
communal work of building and maintaining shared irrigation infrastructure,
a labor ritual that serves as a “reaffirmation and reproduction of the relation-
ship” among the members of an irrigation community."! Hence, water rights
in such communities are best regarded as a concrete manifestation of social
relationships between irrigators. Far from abstract legal entitlements assigned
and adjudicated by an external authority, they “are inseparable from the way
water management is organized . . . [and] part of a bundle of responsibilities

to the entire group.”'?

Emerging from within the community, such water
rights are moreover enforced and defended by the community, both inter-
nally and against external encroachment.

This perspective will be brought to bear on the problem of communal
water sharing in the premodern Fayytiim, both among the villages of the
Graeco-Roman margins and those of the Islamic-era center. It is the former
that seemingly present the more perplexing case. Although chapter 2 has
demonstrated that the papyri shed light on the shape of the border canal sys-
tem and its punctuated flow, they provide no evidence that a system of enti-
tlements or quotas ever governed water sharing within or between marginal
villages throughout the entire Graeco-Roman millennium. This silence is
striking, particularly since we possess scattered papyrus records of inter- and
intravillage water conflicts from the Ptolemaic, Roman, and early Islamic
periods.” In an important article on water rights in the Roman Empire, histo-
rian Dennis Kehoe has critiqued this apparent absence of externally regu-

10. Mehari, van Steenbergen, and Schultz, “Water Rights and Rules.”

11. Beccar, Boelens, and Hoogendam, “Water Rights and Collection Action,” 6.

12. Mehari, Steenbergen, and Schultz, “Water Rights and Rules,” 115. See also Ostrom, Governing the
Commons, 69-81; Van Steenbergen, “Understanding the Sociology of Spate Irrigation, 359-61;
Meinzen-Dick and Nkonya, “Understanding Legal Pluralism”; Clarke and Malcolm, “The Role of
Property in Water Regulation.”

13. For disputes in the Roman and Ptolemaic periods see, respectively, Anagnostou-Canas, “Les dif-
férends”; and Anagnostou-Canas, “Litiges en rapport.” For the eighth-century CE Islamic Fayyim
see texts 16 and 17 (P.Mich.inv. 5613 and 5625) in Sijpesteijn, Shaping a Muslim State, 347-56.
Modern comparative perspective in Price, “Water Theft.”
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lated water sharing, arguing that Rome’s inadequate governance of the
Fayylim’s commons created perverse incentives for upstream irrigators to
use as much as water as possible thereby depriving downstream farmers and
contributing to the collapse of marginal villages like Aurelius Sakaon’s The-
adelphia in the fourth century CE. Although Kehoe does not phrase it in such
terms, his argument in some respects exemplifies the so-called “tragedies of
the commons” famously described in 1968 by ecologist Garret Hardin, in
which the absence of both externally imposed rules and internal communal
self-regulation allegedly incentivizes the self-interested overexploitation and
subsequent degradation or depletion of common resources. !

Yet such perverse incentives did not suddenly materialize in the early fourth
century CE to the detriment of marginal villages. The durability of internally
regulated water sharing along the Fayyiim’s margins between the Hellenistic and
early Islamic period must therefore be explained. Inspired by the late economist
Elinor Ostrom, whose work demonstrates that farmer-managed irrigation sys-
tems do not inevitably result in tragedies of the commons,” T suggest that the
absence of externally regulated water entitlements along the ancient margins was
not a failure but a feature of irrigation practices in this portion of the depression:
a practical adaptation to the predictably unpredictable water supplies of the
flood-irrigated agricultural landscape described earlier in this book. This sea-
sonal unpredictability is to be contrasted with the markedly different environ-
ment of the Fayyiim’s central plain, which was characterized by greater water
availability and easier irrigation. Here, at least in the thirteenth century, villages
were assigned a defined water quota ( ibra) from a specific canal, information
recorded by al-Nabulust.'® According to al-Nabulust, however, only villages with
predictable water supplies drawn from gravity-fed perennial canals possessed
such a quota. Settlements located on higher grounds—areas out of reach of or

14. Kehoe, “Economics and the Law of Water Rights.” Garrett Hardin, “The Tragedy of the Commons,”
Science, 162.3859 (1968): 1243-48.

15. Ostrom, Governing the Commons; Ostrom, “Coping with Tragedies”; Ostrom, “Collective Action”;
and Ostrom, “How Farmer Managed Irrigation Systems Build Social Capital.” See also Ostrom and
Gardner, “Coping with Asymmetries.” For a primer on social capital and small-scale irrigation com-
munities see Jeff Dayton-Thompson, “Social Capital, Social Cohesion, Community: A Microeco-
nomic Analysis,” in The Economic Implications of Social Cohesion, ed. Lars Osberg (Toronto: Uni-
versity of Toronto Press, 2003), 43-78, esp. 50-67.

16. The translation of 3,.s as “quota” is not immediately obvious since the word has shades of mean-
ing from “admonition” and “warning” to “advice” and “rule.” In the Egyptian dialect, however,
the related verb ¢ means “to measure.” See El-Sayid Badawi and Martin Hinds, 4 Dictionary of
Egyptian Arabic (Beirut: Libraire du Liban, 1986), 559. Regardless, “quota” in the sense of “mea-
surement” or “share” is the only rendering of the word that makes sense of its use in this context,
and it is so translated by Rapoport and Shahar in their edition of al-Nabulusi. On the nature of these
quotas see further below under “Environment and Apportionment.”
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poorly served by gravity-fed perennial canals and thus watered only by the
annual flood—were not assigned an ‘ibra. Where water was plentiful and pre-
dictable, in other words, more explicit rights in water could be assigned and
enforced, at least at the level of the village. Where water supplies were variable,
unpredictable, and not infrequently scarce, water sharing was less tightly struc-
tured. The latter scenario obtained along margins of the Fayylim in antiquity. On
higher grounds or near the tail end of a long canal system, the water supply to
these settlements was susceptible to significant interannual variation influenced
by the height of the Nile’s flood, changing patterns of upstream water consump-
tion, and even simple conveyance loss through seepage and evaporation.”” Given
the persistent and acknowledged risk of unflooded land (abrochos) in all periods,
the water supply to these tail end settlements was indeed always uncertain.'®
Since this unpredictable hydrological regime was ill-suited to apportionment via
property rights in water, it is unsurprising that the handful of irrigation conflicts
recorded in papyri—most but not all in the form of petitions—do not revolve
around alleged violations of irrigators’ private rights in water. Complainants
instead focused their frustrations on physical modifications to the public irriga-
tion infrastructure that altered its flow and thus effectively denied them their
accustomed access to the commons. Sadly, if predictably, the information pro-
vided by petitions is incomplete, for they illustrate only instances in which water-
sharing practices had broken down. Moreover, since the purpose of such docu-
ments was to solicit state intervention on one’s own behalf, petitioners necessarily
always portray themselves as the victims of an injustice. These limitations not-
withstanding, such texts enable us to reconstruct the normative expectations of
rural irrigators along with the sorts of behaviors they regarded as deviant. In rare
cases—and despite their better efforts—petitioners also offer glimpses into the
mundane if sometimes rough encounters between irrigators that characterize the
everyday life in water-sharing communities—moments in which our petitioners
found themselves in a weaker position.

Above and Below

The Fayyiim’s canal system introduced the problem of endemic upstream/
downstream water conflict to premodern Egypt. As Karl Butzer recognized

17. For modern FayylimT comparanda see Price, “The Cultural Effects of Conveyance Loss.”
18. See chapter 2, pp. 95-96 at nn. 89-91.
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decades ago, upstream/downstream competition for and conflict over water
resources had never been a systemic or indeed existential problem in the Nile
Valley and Delta since settlements within the floodplain had essentially equal
access to the waters of the annual flood."” This is not to suggest that conflicts
over water between neighboring communities never occurred. The complex
tangle of basins and canals recorded from the northwestern Delta province of
Buhayra/Hauf Ramsis in the eleventh and twelfth centuries was tightly regu-
lated, the breaching and sealing of dikes and canals being performed according
to an exacting schedule in order to maintain predictable water levels in feeder
canals and forestall conflict between neighboring settlements.?° The Fayyim’s
irrigated environment, however, presented greater possibilities for intercom-
munal conflict. Lying distant from the river itself, its villages were directly
linked to one another by canals that delivered water to their dependent com-
munities in stages, settlement by settlement, from the head of each canal to its
tail. Because of the fragility as well as the comparably small size and volume
of canals, upstream settlements had the ability to deprive their downstream
neighbors of water by failing to perform regular maintenance on their portion
of the shared waterway, purposefully obstructing its flow, or by drawing from
it so heavily that downstream settlements were left with insufficient resourc-
es.?! As al-NabulusT memorably writes, downstream users might also suffer
from poor-quality water. Those at the end of the Bahr Ydsuf, he claims, suf-
fered greatly from the refuse and corpses discarded into the canal upstream,
which befouled its waters and promoted ill health among its downstream users,
particularly during the low-water season when the level of the channel was
low.?? These sorts of upstream/downstream tensions remain a fixture of
Fayyiim agricultural life in the present day and exert a centripetal pull on the
farmers at the furthest extremities of the canal system. The downstream posi-
tion (Arabic taht, “below”), where water is most scarce, is known to be disad-
vantageous and “everyone wants to be what they call fowg, ‘above,” meaning
upstream.”? The phenomenon, seemingly universal, is still more evocatively
described by American writer and garlic farmer Stanley Crawford. According
to the folk wisdom of the New Mexico acequia (irrigation canal, from Arabic
al-saqiya) community of which Crawford is a member:

19. Butzer, Early Hydraulic Civilization, 109.
20. Borsch and Sabraa, “Qaniin al-Riyy.”

21. Bagnall, Egypt in Late Antiquity, 141-42.
22. Al-Nabulusi, VF, 39.

23. Barnes, Cultivating the Nile, 124.
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You can argue that the character of a man or woman can be as much formed by
genetic and cultural material as by the location of their garden or chile patch
along the length of a ditch, toward the beginning where water is plentiful or at
the tail where it will always be fitful and scarce. “He’s that way because he
lives at the bottom of a ditch and never gets any water,” is an accepted explana-
tion for even the most aberrant behavior in this valley. The man who lives at the
bottom of a ditch is forever expectant, forever disappointed.?*

Given the realities of life along an irrigation canal, especially at or near the
disadvantaged tail end, it is hardly surprising that upstream/downstream con-
flicts appear in the Fayylim papyri as early as the third century BCE.?® The
most familiar and detailed instances, however, are contained in the fourth-
century CE archive of Aurelius Sakaon of Theadelphia—texts we will revisit
in the final chapter. Among these papyri the locus classicus is P.Sakaon 35 (ca.
332 CE), the beginnings of a courtroom narratio outlining a complaint levied
by the Theadelphians against several villages upstream who shared the same
waterway(s) with downstream Theadelphia:

KOTO TOV TPOTEPVGL EVIAVTOV Kol TEPLGL TAOV E60QMV TG KOUNG NUAV &V
VYNA0ig TOTOLg HvImV Kol TV Eyyiota kopdv, Noappobbews kot Eppovmoiemg
KOUNG Kol Oe0&evidog, DTOKAETTOVI®V UMV T0 HOUT Kol OVK EXTPETOVTIOV
apdevecdal MUV TRV Yijv, S 10 dpynv adTdV elvar TdV Tdymv Kol Hudc
VOTéPOVE £lvar Tod mhyov, Epnuov kounv oikodviag 1 Yo p] poporoyia tiig
Koung Mudv ovvaylelt eig mevrakooiog apovpag Tag [ael] appoyiog
TVYYAVOVGAG.

The year before last, as well as last year, since the fields of our village are situ-
ated on high grounds (en hypsélois topois) and the nearest villages, Narmouthis,
Hermoupolis Village, and Theoxenis, steal (hypokleptonton) our water and pre-
vent our land from being irrigated because they are at the front of the districts
and we are the last in the district and inhabit a deserted village, the tribute of
our village amounts to 500 arourai, consistently unwatered (abrochias).?

On paper the situation is straightforward: the downstream village of The-
adelphia lay at the rear of its rural district at the end of a public canal and was

24. Crawford, Mayordomo, 23-24.
25. PLond. 7.1967 (225 BCE).
26. P.Sakaon 35 (ca. 332 CE), 11. 4-15.
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being deprived of water, allegedly illicitly, by several canal-sharing neighbors
upstream. Yet the accusation of theft introduced here is anomalous, a rhetorical
flourish rather than a claim of property rights violated. Nowhere else in Fayytim
papyri, including the remainder of the Sakaon archive, are conflicts over water
explicitly described as the result of theft. Rather, complainants consistently
highlight alleged disruptions to customary patterns of canal flow. A paradig-
matic example is the late-Ptolemaic petition P, 7ebr. 1.50 (112/111 BCE) in which
a tenant farmer on public land (basilikos gedrgos) in the southern village of
Kerkeosiris complains that his upstream neighbor has blocked up (synechosen)
their shared public canal (a “royal waterway,” basilikou hydragogou) for sev-
eral years in a row, thereby denying him his right to irrigate from it in accor-
dance with custom (akolouthos tois ethismois). At the other end of antiquity
Aurelius Sakaon and his fellow villagers make nearly identical complaints in
P.Sakaon 33 (ca. 320 CE), a fragmentary record of proceedings before one
Valerius Ziper, governor (praeses) of the province of Aegyptus Herculia.”’
Here the Theadelphians voice two separate but nearly identical grievances.
First, they allege that the inhabitants of Andromachis, a village located some-
where upstream, “dam the channel (proschonousin [I. proschonnyousin] to rhi-
thron) and do not allow the waters to flow in easily.” In the second complaint
the claim that a certain Manos, his associates, and his brothers, all of whom lie
upstream (hyperkathémenoi hémin®®) from Theadelphia and possess some
twenty arourai in the Fayytum’s plain (pedion), “block up the channel
(apophrassousiv to rhithron) and do not allow the waters to be sent to us” (kai
ouk edsin eis émas pempesthai ta hydata). Again, at issue is not the theft of
Theadelphian property but the allegedly improper obstruction of public water-
ways.?? The praeses rendered his judgments in Latin, Greek translations of
which were included at the end of the document. While the Latin of the first
judgment is badly fragmented, the Greek translation simply orders those who
had blocked up the channel to clean it out so that the water might have its “cus-
tomary influx” (zén synéthé eisrhoian). In the case of Manos and associates, he

27. On the official’s name see Ast, “Tziper, not Q. Iper.”

28. Parassoglou’s translation of vmeprkabnuevol fiuiv in P.Sakaon— “Manos’ associates and his brothers
are situated on higher ground than ours”—misconstrues the relationship between the two villages.
The translation in the DDBDP renders the phrase as “our superiors” based upon a piece of Russian
scholarship to which I do not have access (see BL 8.300).

29. As discussed in the following chapter, the reference to the small size of the alleged offenders’
holdings—“only twenty arourai (gikoot apovpag povac)—is also of significance and is subse-
quently reflected in Ziper’s judgment. See p. 207.
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simply orders (here the Latin is preserved) that the upstream users draw only
the water they need, allowing the remainder to flow downstream (superfluam
in terris susceptorum tuorum tradant). Nowhere, at least in the preserved text,
do the Theadelphians claim any entitlement to a specified share of the canal’s
water. We see much the same in the fourth-century petition from Philadelphia,
already discussed in the previous chapter under “Environmental Subjectivity,”
in which the village’s chief administrators blame the upstream village of Tanis
for their longstanding debt to the treasury. They accordingly request that the
upstream portions of the channel’s stone-lined bed (7heithron) be inspected so
that they might “benefit from the coming up of the flax and have drinkable
water and sow the plain of our village and stay in our own idia and have benefit
from our own possessions.” The Philadelphians do not allege any specific mal-
feasance on the part of Tanis, however, and the issue seems once again to
concern only the disruption to a canal’s downstream flow.>

In contrast to this Philadelphian entreaty, the P.Sakaon 33 clearly alleges
the deliberate physical obstruction of public canals, although the methods and
motivations of the upstream irrigators is not described. Indeed, no violations of
local norms may have been intended, since the temporary damming-up of
canals, complete or in part, by means of earthwork transverse dikes (emblemata)
was the standard method by which irrigators diverted the water from public
canals onto their own fields. Given that this was a normal and largely unprob-
lematic practice, it is attested only occasionally in the papyri, though it can still
be observed in the contemporary Fayyiim.*! In P.Prag.Varcl. 2.52, an undated
third-century letter from the Theadelphian estate of Aurelius Appianus, a cer-
tain Kopres is ordered to dam up (emblématisai) a canal for a day and release
the water (apolythénai) on the following day.3? Perhaps unsurprisingly, such
emblemata might become the object of downstream frustrations. Such is the
case in the petition P.Sakaon 45 (334 CE), in which Sakaon claims that two
men named Amies and Euporas along with their sons—*like tyrants and ban-
dits” (tyrannia chromenoi kai léstriko tropo)—had installed an embléma in a
canal during the flood (“the time of the waters,” fon kairon ton hydaton), an
action that must have denied Sakaon or Theadelphia itself access to some por-

30. PWisc. 1.34 (305 CE).

31. On emblémata see Bonneau, Le régime administratif, 39—44. The technique remains in use in the
form of the “ad hoc mud dams” that contemporary Fayytm farmers use to direct water to the desired
location. Mehanna, Huntington, and Antonius, [rrigation and Society, 92 and 122-24.

32. Rathbone, Economic Rationalism, 222.
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tion of the flood. For comparison, the perspective of a beneficiary of an
embléma is preserved in a first-century CE petition from the western village of
Euhemeria, whose sender Penneis claims that a certain Onnophris has assailed
a named embléma and damaged it. Although the relationship between the two
individuals is not specified, it is not implausible that Onnophris was down-
stream of the dike and felt disadvantaged by it:

L 100 Evest®dTtoc unvo(c) Néov Zefactod tod k (Etovg) Tifepiov Kaioapog
Yefactod EmParmv Ovvdeplg Ovvaeplog eig 10 Aeyopevov TaopPerleiong
EuPAni(e) olkodoMUEVOV HETH SATAVIG OVK OAMY®OV KEQAAUIOV APYVPIKDV
avBadm¢ Katéomacey Amd pépovg, &€ o kivduvedet ¢ Shot £Eapdfjvalt] kai
T VTOKEILEVE TOVT® £3A.PN 0VK OAiya ic domopov EkTpamiiv[a]t.

On the seventeenth of the present month of Neos Sebastos of the twentieth year
of Tiberius Caesar Augustus, Onnophris son of Onnophris, having attacked the
dike called Of Taorbelles, built at the expense of no small amounts of money,
presumptuously pulled it down in part, for which reason the entirety is in dan-

ger of being carried away and the fields beneath it, not few, becoming unsown.*

Apart from this ambiguous case, the remainder of the papyri described
above clearly narrate conflicts generated by the modification of public irriga-
tion infrastructure, which altered prevailing patterns of water flow to the appar-
ent detriment of downstream irrigators. That even Roman law recognized the
dangers of altering shared waterways is also hinted at in P.Sakaon 45, where
Sakaon claims that the actions of Amies and Euporas were explicitly illegal
(“contrary to what is permitted,” para to mé exon), claiming that “imperial law
established that the embléma not be built up.”** The law, if any, to which Sak-
aon here refers is unclear, although Egyptian provincial law does seem to have
explicitly prohibited damaging Nile embankments as well as reducing water
flows by erecting dikes or breaching embankments.’ Indeed, already by the

33. PRyl 2.133 (33 CE), 1l. 6-22.

34. PSakaon 45a, 11. 11-12: 6iog (1. B€loc) vopog éputevoey ur Boréodat Eupinua.

35. Ulpian, De officio proconsulis at Dig. 47.11.10, describes the penalties in Egypt for directly damag-
ing the embankments (chomata) or the sycamores alongside that help firm them up. Diminutions in
water flow produced by dikes and breaches are also proscribed (deminutiones aeque coercentur:
chomata etiam et diacopi, qui in aggeribus fiunt, plecti efficiunt eos, qui id [ | admiserint). The
terminology—y®poata and diakomor—is clearly official in origin, for which see e.g., P.Oxy. 12.1409
(278 CE). Cited in Anagnostou-Canas, “Les différends,” 26-27.
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second century CE, Roman law had come to recognize the need to ensure that
waterways shared by multiple rural irrigators remained unobstructed. The /ex
rivi Hiberiensis (ca. 117-38 CE), a statute that consolidated a single irrigation
community from three fractious groups of irrigators along a canal from the
River Ebro in Spain, established a fine of 250 silver denarii for blocking the
canal, compared to a mere 25 denarii for failing to contribute to the annual
maintenance of the waterway.*

Yet obstructing shared canals was only the most direct method by which
water flow might be disrupted and conflicts ignited. Changes in cultivation pat-
terns, including agricultural intensification or the planting of more water-
intensive crops, necessarily altered patterns of water consumption upstream
with potentially significant downstream ramifications.’” Given the largely
downstream provenance of the Graeco-Roman papyri, however, it is all but
impossible to determine to what extent, if any, documented instances of water
shortages in marginal Fayyiim villages were produced by changes in upstream
water use (on which see further below, under “Collective Action.”) The phe-
nomenon is unambiguously attested papyrologically only in an Arabic docu-
ment from the archive of one ‘Abd Allah b. As‘ad, a mid-eighth-century
administrator of a district that encompassed the southwestern portion of the
Fayyum. The text is fragmentary, but it concerns a water conflict between
Narmiida (Greek Narmouthis) and the upstream settlement of Nuwayra, which
had apparently begun to divert additional water to a grove of sycamore:*

S e ok 2 e o e ) e b Tl ) el A ]
[ o olog oo Tl S e oy o Jom L[ oo YIL 1Y ) ] )
[ JRSSC-3 IO A Y Pt [N I PV LUV SV [ N YW P IR N |
6»5\(..@;@\\.“}\ Qj]sﬂﬁ[]..‘?gj[ﬂa'cnii-g\.g T I VS I CA RS R |
S I N [ A PP ROV SUH PO JROURN PRSI [ B 8

In the name of God the Merciful, the Compassionate. From Najid bin Muslim
to “Abd Allah bin As‘ad. Peace be upon you and I praise for you God besides
Whom there is no god but He. Further . . . bin AbT Muslim came to me remind-

36. Bannon, “Ancient Roman Water Rights,” 23.

37. For the effects on canal flow of a transition from field crops to orchards in the modern Fayytim see
Mehanna, Huntington, and Antonius, Irrigation and Society, 101-3.

38. Nuwayra is perhaps identical with modern Nawwara, ca. 8 km northeast of the site of Narmouthis/
Medinat Madi.
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ing me that] the one you endorsed of the people of . . .] . . [. . .] water that you
intended (?) for Narmuda. [. . .] of the people of Narmuida . . . me the sluice to
the canal of Nuwayra they watered their land which has on it the sycamore
trees which they are not allowed to do and have no permission for (?). So do
not allow them the water you intended (?) for Narmuda®”

The links between cropping patterns, canal flow, and landscape change
become clearer still in al-Nabulusi’s survey. Thanks to the recent increase in
sugarcane, a notoriously water-intensive crop, he writes that a large settlement
southwest of the capital by the name of Dahma had been forced to abandon
cotton cultivation for lack of water:*°

gl Slasl S Lls . Ol ) oboodl GBpas of 3 olasY) & x|y
u.]aﬂ‘ 3.9‘)) U,G Z\?U\ C»Uas.“d o(.:.«.“ C::.o:-

Cotton was sown in it before the water was diverted to the sugarcane (al-
agsab). When the [cultivation of] sugarcane increased, it absorbed the entire
amount of water, and the sowing of cotton in the village was discontinued.*!

Similar situations obtained in the large northeastern village of Dhat al-Safa’
(VF 155) and in southwestern Shidmiah (VF 180). The former had recently
abandoned rice in order to allocate water to sugarcane (/i-tawfir al-ma’ ‘ala-I-
agsab) while the latter had entirely abandoned summer field crops (zara °) after
sugarcane cultivation increased. Sugarcane produced still more significant dis-
ruptions at Shana, a village near the eastern extremity of the Fayytim at the foot
of the limestone ridge that rings the depression (fi dhay! al-jabal, “at the base
of the mountain”). The inhabitants of the village, al-Nabulust relates, had
recently migrated north and inward toward the Fayyiim’s plain to found the
village of New Shana. Among the several reasons given for this settlement
relocation was a “lack of water because of the increase of sugar cane in the
Fayyam” (gillat al-ma’ lamma katharat al-aqsab bi-I-Fayyim).*?

All of these instances of disruption demonstrate that human intervention

39. PMich.inv. 5613b (ca. 730-50 CE). Trans. Sijpesteijn, Shaping a Muslim State, 348—49.

40. Sugar consumes more water per feddan than any other Egyptian crop: Ibrahim and Ibrahim, Egypt,
123.

41. Al-Nabulusi, VF, 154.

42. Al-Nabulust, VF, 178.
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was essential to the production of water flow throughout the canal system.
Upstream choices as to where and how water should flow invariably affected
water availability downstream, provoking everything from minor local spats,
to changes in downstream cultivation patterns, and, in the case of Shana, even
to the relocation of entire settlements.*’ The villages documented in the
Graeco-Roman papyri were almost invariably located at or near the tail end
position along their respective canals. As a result, their water supplies can be
regarded as the product not only of the Nile flood and the slopes of their
gravity-driven canals but also of every decision made by irrigators upstream.
Yet when downstream irrigators entered into conflicts with their upstream
neighbors, they never complained about violations of their legal rights in water.
Rather, they protested actions that denied them unobstructed access to the flow
of common-pool water resources. The next section suggests that this commons-
based approach to water apportionment was not a shortcoming or a sign of
insufficient state oversight but rather a productive adaptation to the unpredict-
ability of the water supplies at the end of the canal system.

Environment and Apportionment

Unambiguous property rights in water were already a feature of Egyptian irri-
gation before the Graeco-Roman period. A small collection of fifth-century
BCE demotic ostraka from ‘Ain Manawir in the Kharga Oasis preserves evi-
dence for entitlements in the form of time-based allotments. The documents
refer in various contexts to so-called “days of water,” lengths of time marked
in full days and fractions of days during which irrigators were permitted to
draw upon a specific and occasionally named water source. These “days of
water” were inextricably bound to the plot of land they irrigated; when the land
was ceded the attached water rights likewise passed to the new owner.** The
practice seems to have endured throughout the Roman period as suggested by
two recently published fourth-century CE Greek ostraka from the city of Trim-
ithis in the Dakhla Oasis that contain irrigation schedules measured in days
(hémerai) and fractions of days (O.Trim 1.39 and 2.466). This practice, unat-

43. For contemporary examples see Price, “Water Theft in Egypt’s Fayoum Oasis”; and Barnes, Culti-
vating the Nile, 122-25.

44. “Days of Water”: Chauveau, “Les gandts dans les ostraca de Manawir.” Kharga hydrology and
irrigation in general: Wuttmann, “Les ganats de ‘Ayn-Manawir.”
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tested elsewhere in Egypt, was enabled by the unique hydrology of the oasis,
where the perennial discharge of numerous spring mounds could be appor-
tioned fairly among its dependents.*> The same was true of the third-century
CE irrigation community at Lamasba (mod. Marwana, northern Algeria),
where the water of a spring dubbed the aqua Claudiana (mod. ‘Ain Marwana)
was distributed to its dependents in time-allotments measured in hours and
calibrated to the size of each landholding.*® Water collected in large public
cisterns can also be distributed according to fixed shares, since the volume of
water available can be calculated with relative ease beforehand. A modern
example obtains in the Yement highland valley of al-Ahjiir, where reliable
spring flows are collected in cisterns or in dammed basins for later distribution
on a rotation cycle throughout the year. A single turn in the cycle is “measured
at the cistern according to either a defined time unit or a measure of volume.”
One studied cistern had a 17-day rotation cycle, the smallest unit of irrigation
time in which is the rub ‘ or “quarter” of a 12-hour day. In other parts of the
region, water is distributed only after the volume of a cistern had been mea-
sured in “hand widths” (kufiif). The irrigator’s turn is then allotted in “hand
widths,” converted into a time unit. Few disputes occur since the aggregate
water supply is quantified in advance and every irrigator knows the amount to
which he is entitled.*’

In the contemporary Fayytim, water rights at the level of the mesqa—the
small irrigation canals used and maintained by groups of farmers—are also
structured on a time-based rotation system. Under the modern perennial irriga-
tion regime, water flows into each mesga continuously and its users decide
among themselves how to allot the 10,080 minutes (i.e., 7 days or 168 hours) of
water available each week. Every user is allotted a fixed number of minutes of
the mesqga’s weekly flow based upon the size of their landholding and the water

45. On the hydrology of the region see Bravard, “Water Resources and Irrigation.”

46. Shaw, “Lamasba,” esp. 72-73. See also Shaw, “Water and Society”; and, briefly, Lloris, “Irrigation
Infrastructures,” 129-30. For corrections and updates to Shaw’s studies see Leone, “Water Manage-
ment in Late Antique North Africa.” Cf. Pliny, HN 18.188 on the time-based distribution of spring
water in Tacape (mod. Gabes, Tunisia): ternis fere milibus passuum in omnem partem fons abundat,
largus quidem, sed certis horarum spatiis dispensatur inter incolas (“There is a spring that distrib-
utes water over a space of about three miles in every direction, giving a generous supply, but never-
theless it is distributed among the population only at special fixed periods of the day.” Trans. Harris
Rackham).

47. Varisco, “Sayl and Ghayl.”
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needs of the crops grown on it—for example, field crops or more water-
intensive orchards. These schedules are nowhere written down and are popu-
larly regarded as being of great age.*

Although we lack the evidence necessary to reconstruct premodern Fayyim
water-sharing practices at such a fine level of granularity, Arabic sources offer
abundant testimony to a system of precisely articulated water rights by which
irrigation water was apportioned between canal-sharing village communities
in the central Fayytim. Already well established by the ninth century CE if not
earlier, these practices were, according to our sources, founded on and sus-
tained by the unique hydrology of this portion of the depression. Our earliest
testimony, Ibn ‘Abd al-Hakam’s Futith Misr, situates the origins of this system,
unparalleled elsewhere in Egypt, in pre-Islamic antiquity by attributing it to the
patriarch Joseph. In his account, after Joseph had reclaimed the Fayyiim he
next established a system of water rights that assigned each village a fixed
amount of water measured in “fist-lengths” (gabadat) so that “none falls short
of its right (hagq) nor exceeds its measure (gadr).”* A similar notice appears
in Ibn Mammatt’s twelfth-century CE administrative handbook Kitab gawanin
al-dawawin. As quoted in chapter 2, Ibn Mammati claims that the Fayyim
“contains many renowned (mashhiira) canals, filled to the brim and overflow-
ing (‘amira wa ghamira),” all of which provide every village with a fixed
water-right (shurb ma ‘liim) at a known time (waqt mafhiim).>°

The underlying veracity of these brief notices is confirmed by al-Nabulust,
who records the water quota ( ibra) assigned to most central Fayytim villages
as well as the name of the canal(s) from which this water quota was drawn.
These rights are indeed measured by the “fist length” (gabda, pl. qubad), a
linear measurement of roughly 10.9 ¢m.>! From the evidence of al-Nabulusi
alone, Rapoport and Shahar have argued that these measurements refer to the
width of the opening on the weir governing the head of each village’s principal

48. Barnes, Cultivating the Nile, 23 with note 28. For more detail see Mehanna, Huntington, and Anto-
nius, Irrigation and Society, 100—108.

49. Tbn ‘Abd al-Hakam, Futith, 16. Rapoport and Shahar, “Irrigation,” 19.

50. Ibn Mammati, Qawanin al-Dawawin, 229.

51. The size of the gabda seems to have varied over time. El-Sayid Badawi and Martin Hinds, A Dic-
tionary of Egyptian Arabic (Beirut: Libraire du Liban, 1986) put it at 12.5 cm, while P. S. Girard in
the Description de I’Egypte states, probably wrongly, that the unit in which Fayy@im water rights
were assigned, his palme, was equivalent to 18 cm (Girard, “Mémoire sur les irrigations,” 334). The
actual size of the unit nonetheless has no bearing on the argument here.
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public canal.> This suggestion is entirely correct, since the practice of propor-
tional water sharing by means of precisely calibrated openings at the heads of
canals has been in continuous use until the present day. As described by P. D.
Martin in the Description de I’Egypte, echoed by Linant de Bellefonds in the
1870s, the nine canals that branched from the terminus of the Bahr Yiisuf on the
western edge of the Fayyiim’s capital were governed at their heads by weirs
whose heights were determined by “the length of the ground to be traversed
[sc. by the canal] and by the area of the land which it must water,” that is, the
canal’s command area.> Also in the Description, P. S. Girard states that the
chief administrator of the Fayylim maintained a written register containing
“the number of villages, and the quantity of water which was to be distributed
to each.” Girard claims to have examined just such a register dating to 1014
A.H. (1605 CE), which gave a total Fayyiim water supply of “598 palms”
(palmes), that is, qubad.>* In the contemporary Fayylim, the head of each canal
that branches from one of the Fayyim’s main Bahr Yiusuf-fed waterways is
governed by a weir (haddar), the width of whose opening is correlated to the
canal’s command area. Each of these branch canals in turn feeds numerous
small mesqas. Mesqas on the same branch canal receive their water through a
cluster of weirs (nasba), whose openings are likewise correlated to the size of
the mesga’s command area and the cropping patterns therein—for example, 1
mm of width per feddan of field crops and 2 mm per feddan of orchards.>

In further support of this interpretation of the water rights reported by al-
Nabulust, Rapoport and Shahar note that rights tend to increase toward the
downstream ends of canals, presumably representing larger and larger weir-
openings designed to compensate for the progressive diminishment of canal
volume owing to upstream use and conveyance loss (primarily evaporation
and seepage). The pattern appears clearly in evidence along the western Min-
yat Aqna canal, to which al-NabulusT assigns four settlements, here listed in
upstream-downstream order along with their shares of the canal’s total flow of
54 qubad:

The pattern is equally clear along an unnamed canal branching from the

52. So suggested by Rapoport and Shahar, “Irrigation,” 18.

53. Martin, “Description hydrographique,” 23; Linant de Bellefonds, Mémoires, 16.

54. Girard, “Mémoire sur les irrigations,” 333-34. This is significantly less than the roughly 812 qubad
reported in al-Nabulus’s survey and may represent the still-further diminution of the Fayytim’s
cultivated area after the troubles of the eighteenth century. For a list of Fayytm villages and their
water rights see Yossef Rapoport and Ido Shahar’s database of al-NabulusT at https://projects.his-
tory.qmul.ac.uk/ruralsocietyislam/database.

55. Gouda, Social Capital, 60—61 and 111-16; Mehanna, Huntington, and Antonius, [rrigation and
Society, 94-100; and Wolters et al., “Division of Irrigation Water,” 162.
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Table 4.1. Minyat Aqna Canal Rights

Village Water Allotment (gabda)
Dinfaras of Jardt and Thrit 4

Babij Anqash 4.5
Al-Hanbishiyya 14

Minyat Aqna 50

Table 4.2. Tubhar-Ibshayat al-Rumman Canal Rights

Village Water Allotment (gabda)
Tubhar 8
Jarda 8
Babij Unsha 9
Abi Ksa 13
Ibshayat al-Rumman 16

Table 4.3. Dhat al-Safa’ Canal Rights

Village Water Allotment (gabda)
Mitr Taris 18

Akhsas al-Hallaq 6

Furqus 5.5

Ibriziya and al-Zarb1 10

Sirsina 16.5

Dhat al-Safa’ and Akhsas al-Najjar 31

Minyat al-Bats 13.666

terminus of the Bahr Ydisuf in the Fayytim that brought, again, 54 qubad to five
still-extant settlements. While the precise route of the canal is not known, the
‘ibra of each village nonetheless increased downstream. At least in the Napo-
leonic period, the two tail end villages lay at the fermini of their respective
canals and possessed a reservoir:

This interpretation of water rights in al-Nabulusi is less obvious, though
still broadly defensible, along the northeastern Dhat al-Safa’ canal:

Yet Rapoport and Shahar also remark that this pattern breaks down along
the Dilya and Tanabtawayh canals, since certain villages toward the heads of
these waterways had particularly large weir openings.>® This is a strong hint
that the water quotas recorded by al-Nabulusi likely took into account not only

56. Rapoport and Shahar, “Irrigation,” 21.
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progressive reduction in canal flow but also the size of each village’s cultivated
area and its cropping patterns, not unlike the contemporary Fayytm1 practices
described above. From this perspective, the variability of water rights along the
Dhat al-Safa’ canal becomes more intelligible. Toward the head of the canal,
the large village Mitr Taris (VF 217) was “a bride among the brides” ( ‘ariis min
‘ard’is) of the Fayyiim with its abundant orchards, streams, fruit trees, and
other produce. So too Akhsas al-Hallaq (VF 78), another of the Fayytim’s
“brides,” with its orchards, streams, plantations, fruit trees, vineyards, and
flowers. Farther downstream, yet with a far smaller quota, Furqus (VF 196)
cultivated only field crops, dates, and figs. Farther along still, Dhat al-Safa’
itself and its hamlet Akhsas al-Najjar (VF 155) were replete with gardens, vine-
yards, diverse fruits, date palms, and all varieties of field crops, along with a
water-powered mill, all hardly suggestive of significant downstream reduction
in canal flow. Finally, Minyat al-Bats (V'F 226) at the tail end had a far smaller
water quota than Dhat al-Safa’, which irrigated only date palm shoots, acacia,
and both winter and summer field crops. Its quota was nonetheless signifi-
cantly greater than Akhsas al-Hallaq, despite the latter’s apparently abundant
water and greater productivity.

Water rights in al-NabulusT’s Fayytim were therefore not simply mechanis-
tic functions of village position, command area, or cropping patterns, but rather
as an amalgam of each of these variables. Yet by whatever means these quotas
were assigned, they provided a firm foundation upon which complainants in
intervillage water conflicts could base their claims against neighboring com-
munities. Wakako Kumakura describes just such a dispute in the mid-sixteenth
century CE between the northeastern villages of Tamiya and its upstream
neighbor al-Rawda. Although both villages were entitled to 5 gubad from their
shared canal, an additional ditch leading to Tamiya had been excavated, deny-
ing upstream al-Rawda its full entitlement. The offending ditch was therefore
stopped up and judgment was rendered that Tamiya was to take only its five-
qubad share.”’

As already mentioned above, however, precise water quotas were not uni-
versal in the later central Fayyliim since villages on higher ground were ill-
served by gravity-fed perennial canals and thus could not easily be assigned a
water quota. Al-NabulusT explicitly states that multiple villages were “without

57. Kumakura, “The Early Ottoman Rural Government System,” 103.
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Table 4.4. Villages without water quota due to elevation

Village Name Water Supply Reason for Lack of Quota

Dimih al-Dathir (VF 152) Canal (khalij) without quota for ~ Lies on high ground (min ‘uluww)
winter crops (al-shatawr).

Sunafar (VF 182) Canal (khalfj) only for winter crops “Because of the elevation of the
in the form of a ditch (misqa) land” (bi-hukmi ‘uluww al-ard)
branching from the northern
bank of the Bahr Yasuf. Two
additional ditches (masagi) with-
out weirs or quota.

Ghabat Baja (VF 189) Two canals (khalijayn) and one One canal has a lower quota

ditch (misqa) without weir or “because of the elevation of its
quota. lands” (bi-hukmi ‘uluww
aradiha).

Qushush (VF 202) Three ditches (masagqi) branching “Because of the elevation of its

from the northern bank of the land” (li- ‘uluww ardiha)
Bahr Yusuf for winter cultiva-
tion only.
Abt ‘Usayya (VF 205)  Ditch (misqa) without quota “Because of the elevation of its sur-
branching from the Bahr Yasuf.  rounding area” (/i- uluww
nahiyatihi)

Minyat al-Dik, Banii Banii Majniin Canal, one sluice Banii Majntin Canal: “the elevation
Majniin, Shalmas (joint  gate, without weir or quota, for of'its lands” ( ‘uluww aradiha)
settlements, VF 228) winter crops; ‘Anz Shalmas Summer ditch: “high [elevation]”

Canal for winter crops; ditch (‘al)

(misqa) without quota for sum-
mer crops (al-sayfi), ditch with-
out quota for orchards; occa-
sional ditch, ca. one gabda.

a quota” (min ghayr ‘ibra) due to the elevation of their lands.>® He also records
no water quotas for villages (or parts of villages) irrigated only by the flood
(see table 2.4), though only in two cases—Bandiq and Dimiih al-Dathir—does
he explicitly state that such settlements drew water from canals “without
quota” (bi-ghayr ‘ibra).

His entry for the village of Tubhar, still extant some 13 km west of the capi-
tal, most clearly describes the difficulties faced by settlements on higher
ground. Although possessing a water quota of eight qubad, Tubhar was still
faced with shortages after the flood due to its elevation:

58. Rapoport and Shahar, “Irrigation,” 19.
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Table 4.5. Flood-irrigated villages without water quota

Village Name

Al-Hammam (VF 97)!

Al-Lahiin and Umm al-NakharTr (joint settlements, VF 95)
Baja (VF 109)

Bandiq (VF 129)

Babij Ghaylan and Kawm al-Raml (joint settlements, V' 130)
Dumishiyya (VF 145)

Dimiih al-Dathir (VF 152)

Sidmant (VF 173)

Tima (VF 183)

Minyat al-Usquf (VF 205)

Namiusatayn (VF 234)

! The village is exterior to the Fayytim proper, lying northeast of the al-
Lahtn inlet.
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Winter crops are sown but nothing else. Its lands are elevated ( ‘aliya) and
water does not reach it except with difficulty (i/l@ bi-kulfa). [Water] lessens at
the burning-up of the water (iktirag al-ma’, i.e., the low-water season) and its
disappearance may be complete. At this time its people drink from wells (a/-
‘abar) and water is discharged for it [sc. from alternate sources?] for the need
of the vines (al-kurim) during the time of the burning-up.>

Each of these settlements lacked easy access to the gravity-driven peren-
nial canal system that supported the regime of water-quotas throughout the rest
of the thirteenth-century central Fayytim. They may be regarded, I suggest, as
analogous to the settlements of the Fayytim’s ancient margins. As described in
the Theadelphian trial narratio preserved in P.Sakaon 35, such villages lay on
higher ground toward the ends of the canal system. These marginal ancient
settlements did not possess a reliable, perennial water supply and were instead
irrigated with whatever floodwaters they received.®® It is this unique topo-

59. Al-Nabulusi, VF, 185.

60. High lands are described as unflooded (&fpoyoc) in P.Bagnall 9 (199-175 BCE); SB 20.14179
(185/4 BCE); P.Bagnall 45 (= PTebt. 4.1117c, 119 BCE). The account published as P.Wisc. 2.77
(254 BCE) also references the digging of a canal to irrigate high ground (ta vynAa, 1. 37). Cattle-
breeders are said to retreat to the highest places (tovg vVymiotdrovg tomovg, 1. 172) during the flood
in P.Tebt. 3.703 (210 BCE).
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graphical and hydrological situation—the predictable unpredictability of their
annual water supply—rather than any failures of ancient water governance that
explains the lack of clearly defined water entitlements or quotas.

Irrigation practices along the Graeco-Roman margins of the Fayyiim
should therefore not be regarded as dangerously underregulated but as adap-
tations to unique environmental circumstances. Harder to irrigate by virtue
of their location and thus ill-suited to schemes of apportionment by entitle-
ment, water rights on higher ground and at the tail ends of the ancient canal
network were simply the right to access the water of a shared canal during
the flood, whatever its quantity, without hindrance or obstruction. Yet this
internally regulated, farmer-managed system required communities to pool
their energies not only to maintain the local infrastructure that delivered and
distributed their water supply but also at times to assert and defend their
access to the commons. It is ultimately these spontaneous and internal rituals
of communal labor and collective action—the shared production and shared
defense of shared waters—that constitute and define an irrigation commu-
nity. The final section describes these communal aspects of irrigation—the
social production of flow at ground level. By highlighting the fundamental
importance of stable and self-reproducing communities, this discussion will
also throw into sharp relief the severe handicaps suffered by the largely
depopulated village of Theadelphia in the fourth century CE, whose final
days are the subject of the concluding chapter.

Collective Action and the Social Production of Flow

Irrigation via shared public canals is inherently and necessarily communal. As
described by geographer Jessica Barnes,

it is the community that makes the water flow; a community that is generated
not by turning up at a meeting but by everyday practices of blocking, unblock-
ing, digging, and weeding an irrigation ditch. It is a community generated not
through a collective imagination but through the shared work of maintaining

the flow of water.®!

61. Barnes, Cultivating the Nile, 87. Cf. Anwar al-Sadat’s nostalgic remembrance of irrigation in his
native Delta village of Mit Abu-1-Kaum: “We had to leave at dawn for the special canal that filled to
overflowing for no more than two weeks, our ‘statutory’ irrigation period, during which all land in
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Human social infrastructure is thus intimately entwined with the physical
infrastructure of a canal irrigation system, an entanglement evocatively
described by Stanley Crawford in whose own acequia community “the arteries
of ditches and bloodlines cut across each other in patterns of astounding
complexity.”®? This is to say that, while gravity may power the flow of water
through a canal system, the collective labor of the system’s dependents gives
shape to these flows—fluid, material manifestations of communal relations
continually reinscribed on the landscape.

Yet the work of producing water flow in concert with fellow irrigators was
by and large mundane and uneventful; for this reason it made little impact on
the papyrological record, save for the proxy evidence generated by the annual
dike- and canal-work corvée. What evidence there is for everyday aspects of
Fayyum water flow was exploited earlier in this study to illustrate the hydrol-
ogy and hydraulics of the border canals. Still, several surviving petitions gen-
erated by instances of local conflict offer glimpses into the normative behav-
ioral expectations of rural irrigators, along with the means by which
communities produced and defended their water supply. The production of
drainage-water flow appears to have been particularly contentious, since
wastewaters released from field basins (perichomata) posed significant poten-
tial threats to nearby fields. Petitioners accordingly complained of instances in
which they were harmed—accidentally or purposefully—by their neighbors’
drainage. In a petition of 218 BCE, a farmer from the southern village of Kami-
noi complains that after sowing his field in grass pea (arakos), two neighbors
flooded (kateklysan) his field with drainage so that his seed was utterly ruined
(P.Enteux 60). In a petition of 113 BCE addressed to Menches, the village scribe
of southern Kerkeosiris, one Apollophanes likewise complained that his neigh-
bor released (eklyontos) the water from his land thus flooding (katakeklyken)
Apollophanes’ own two and one-fourth arourai, which were at that time being
plowed (P.Tebt. 1.49). A similar situation is attested in a petition of early 86
BCE (P.Tebt. 1.54). Here, one Melas of Theogonis complains to a local official
that the ten arourai he farmed had been flooded when three brothers from the

the village had to be watered. It was obviously necessary to do it quickly and collectively . . . The
main thing was to ensure that at the end of the ‘statutory’ period all the land in the village was irri-
gated. That kind of collective work—with and for other men, with no profit or any kind of individual
reward in prospect—made me feel that I belonged not merely to my immediate family at home, or
even to the big family of the village, but to something vaster and more significant: the land.” Anwar
al-Sadat, In Search of Identity (New York: Harper and Row, 1979), 2-3.

62. Crawford, Mayordomo, 23.
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neighboring town of Kerkeosiris had entered his fields by night (zéi nykti) and
released (eklelykan) the water of their land into his own, inundating it
(kataklysthénai) just as it had been made ready for sowing. A Tebtynis farmer
claims much the same in PSI 15.1529 (169-72 CE), complaining that a freed-
man (apeleutheros) named Neilos flooded his field (kataklyston epoiésen)—
this time, however, through sheer stupidity and stubbornness.

Needless to say, these petitions indicate that Fayyiim farmers expected
their neighbors to drain their own wastewater responsibly, lest nearby plots be
ruined. Likewise, they expected their neighbors to contribute to the annual
work of canal- and dike-maintenance, work that ensured the unobstructed flow
of water to and through the community. This expectation of communal labor
participation underlies the second-century BCE petition SB 18.13735, discussed
in the previous chapter, in which the author Protomachos describes the custom-
ary maintenance undertaken each year on a local canal by its beneficiaries. A
much later lease of a palm-garden (phoinikon) in the northeastern village of
Hephaistias dating to 208 CE also alludes to these shared rituals (P.Ryl. 2.172).
Here the lessee promises, in addition to the regular duties of embanking and
irrigating the plot, to do a third share (¢riton meros) of the embanking of local
canals (anabolés diorygon) and a half share of their cleaning (hymisou [L.
hémisy] tés katharseds), the other shares of this work presumably belonging to
the neighboring landowners or lessees who all drew from the same waterway.

Comparative evidence further hints at the relative ubiquity of such prac-
tices in small-scale irrigation communities. Surely drawing on extant local
practices, the lex rivi Hiberiensis stipulates that the responsibility for canal
cleaning and maintenance lay with the canal’s beneficiaries, each of whom was
responsible for the share of the canal they used. “To the clearing and repairing
of the channel Hiberiensis Capitonianus from its uppermost part as far as the
bottom dam,” the lex reads, “all the rural residents (pagani) must contribute
each in proportion to his share.” The practice continued in medieval Valencia,
where each member (hereter) of a community of irrigators (comu or comuna)
dependent upon the same canal (cequia) was responsible for the annual main-
tenance of the canal during the month of April, before the planning of the

63. From § 2b.21-26: ad rivom Hiberiensem Capitonianum purgandum reficiendumve ab summo usque
ad molem . . . omnes pagani pro parte (vacat 4) sua quisque praestare debeant. Text in Lloris, “An
Irrigation Decree,” 154 with English translation at 173. On local practice and the /ex see Bannon,
“Rivers, Rights, and ‘Romanization.’”
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spring crop.®* So too in eighteenth-century Ottoman Egypt, where Alan Mikhail
notes that canal workers are often described simply as ahalt al-nahiya (“the
people of the village™) or more precisely as man yasta Tniinuhu bihi (“the one
who benefits from it,” i.e., the farmer who draws from the canal).®> Contempo-
rary farmer-managed irrigation systems display much the same forms of spon-
taneous internal self-organization. In the contemporary Fayytm, the cleaning
of a shared local canal (mesga) is overseen by a local authority, who coordi-
nates the labor of the canal’s beneficiaries and collects money from them for
expenses related to cleaning and maintenance.®® During the annual cleaning
periods his principal task is to secure the participation of all the beneficiaries of
the mesga by “harangu[ing] everybody into going to the mesqa site, as the
absence of some farmers causes the others to refuse to work. Why should they
work for the absentees?”%” Writing of modern Andean irrigation communities,
anthropologist Paul Trawick similarly remarks that participation in collective
labor on behalf of the community is intimately connected to the right to irrigate
and free riding is ill-tolerated. In these communities, even the work of irrigat-
ing is a public act and “larger landowners in particular, who get more water
than most people, must assert and protect their rights personally, and quite
publicly, with a shovel in the act of irrigating.”*® Among acequia irrigators in
modern Mexico and the American Southwest—inheritors of Hispano-Roman
and medieval Spanish irrigation practices—each community is presided over
by an elected mayordomo. The annual cleaning (/impia) of the main feeder
canal from which the community draws water (acequia madre) is coordinated
by the mayordomo and performed by the canal’s dependents. Their labor, in
turn, is directly tied to water rights. The written 1919 code of the acequia of
Corrales, NM, entitled the mayordomo to prosecute any community member
who attempted to draw water from the canal if he/she has failed to provide an
annual day of labor or a cash equivalent. All those with property bordering the
ditch are responsible for those sections that traverse their property and must
keep them in a state of good repair for the good of the community as a whole.*

Following Elinor Ostrom, we may conclude that face-to-face relationships

64. Glick, Irrigation and Society, 48—49.

65. Mikhail, Nature and Empire, 175.

66. Gouda, Social Capital, 116.

67. Mehanna, Huntington, and Antonius, /rrigation and Society, 114.

68. Trawick, “Successfully Governing the Commons.” See also Trawick, “The Moral Economy of
Water,” 368.

69. Rivera, Acequia Culture, 95.

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



COMMUNITIES OF FLOW 171

are critical to the work of water sharing in locally managed irrigation commu-
nities. Such personal relationships facilitate trust, foster a sense of collective
identity and solidarity, and reinforce the unwritten social norms that govern the
use of common resources.” It follows, then, that irrigators must maintain a
continual presence on the ground and be personally involved, along with their
neighbors, in the work of irrigation. A late second-century BCE petition gives
us a glimpse, albeit oblique, of such social realities in antiquity. Writing to
Menches, the village scribe of Kerkeosiris, a farmer named Pasis claims that he
has been wronged while he was away from the village:

[Meyyelt kopoypap[patlel Kepkeoosipemg[rapd] IMacitog to[d Ileltecodyov
Baciiikod yempyod tdV [€K T]fig avTic. ET[1 £k T]DV Eumpocbev xpovav [£01G]
pod dvtog mloti]lecBar v Vmapyovsdv [pol] mepl TV aOTHV KOUNV
Bootukny yijv [dta tod Selpyovtog S tig Emkepévng Adkov 10D
Zomopimvog Kol £TEp@V Pactikig Te Kol iepag yiig Pactitkod DpaymyoD, &v
3¢ L B (Ete1) yoproBEévTog pov eig aAAodnuioy Tepl dvaykaiov Tpayudtoy
TdOV AcK[AINmiadov ToD 6VYYEVODG 0 TPOYEYPOUUEVOS AVKOG VOLIGOS KOLPOV
eopunL Eyewv EmPardv cvvéywoev T €v T Eowtod YL pépn ToD
GNUOVOLLEVOD VIPAYDYOD.

To Menches, village scribe of Kerkeosiris, from Pasis son of Petesouchos,
crown cultivator from the same village. It has long been customary for me to
water the royal land belonging to me near the same village with the royal canal
that passes through the adjacent crown and temple land of Lykos son of
Zopyrion and others. But in the second year while I was abroad on urgent busi-
ness for Asklepiades kinsman [of the king], the aforementioned Lykos, having
thought that he had an ideal opportunity, dammed up the portions of the afore-
mentioned canal [that lie] on his own land.”!

The complainant Pasis’ absence (eis allodémian) from the village is the
critical issue here. As I have already claimed above, the marginal Fayytim’s
environment lacked a system of water rights assigned and enforced by an
external authority. Hence, personal contribution to the annual work of main-

70. Ostrom, “A Behavioral Approach to the Rational Choice Theory”; and Ostrom, “Coping with Trag-
edies of the Commons.” See also Castiglione, “Social Learning and the Bonds of Self-Governing
Communities.”

71. PTebt. 1.50 (112-111 BCE), 1l. 1-14.
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tenance as well as presence on the ground in the fields during irrigation peri-
ods was an essential component of successful irrigation. Pasis’ absence
therefore left him vulnerable to water theft. Even in the modern Fayyiim
where perennial irrigation and water rights are assigned and enforced by a
central water bureaucracy, it falls first upon farmers themselves to defend
their water rights in the field:

Everyone gets his fair share of water (more or less) but at the cost of watching
not to be cheated, which means that when someone is irrigating, someone else
must stay at the branching point on the canal to make sure nobody comes along
and diverts the water.”

Yet beyond simply monitoring one’s neighbors to enforce social norms of
water sharing passively, internal management of the commons could also
require more aggressive, at times violent, confrontations. In the modern
Fayyim most conflicts are small-scale, occurring between users of the same
mesqa. If, like the fictional ‘Abd al-Hadi above, one user of the mesga discov-
ers that water intended for his fields is being diverted into those of a neighbor,
he follows the stolen water to its destination, whereupon “an argument follows
and perhaps a small fight.” If it comes to blows, the conflict can quickly spiral
out of control, “as friends and relatives step in, half of them ending in hospital
and the other half in jail.” Physical altercations are nonetheless rare, since the
parties to a dispute usually settle the matter quickly among themselves or, fail-
ing that, through the intercession of a local authority figure.”? This was likely
the case in antiquity as well, hence the scarcity of papyri documenting small-
scale water conflicts between neighbors. This modern perspective further sug-
gests that the attack upon the emblema in P.Ryl. 2.133 above, for which the
petitioner posits no motive beyond the offender’s alleged presumptuousness,
might be interpreted not as inexplicable malice but as one farmer’s blunt, phys-
ical assertion of his right to the water of a shared canal. But groups of irrigators
could also band together to take aggressive collective action in defense of their
water supply, a phenomenon alluded to in the fragmentary petition P.Merton
1.11 (39-40 CE). The text is badly damaged and cannot be reconstructed in full,
but its outlines are reasonably clear. Harpaesis, a farmer of one hundred arou-

72. Mehanna, Huntington, and Antonius, /rrigation and Society, 109.
73. Mehanna, Huntington, and Antonius, /rrigation and Society, 133.
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rai of royal (basilikes, i.e., public) land in Philadelphia, complains that he had
been prevented (ekolythén) from irrigating by a certain Sambas and a crowd
(synodou) of fifty men. Although the text is lacunose at this crucial point, it
seems that Sambas thereafter diverted the water to his own plot, which bor-
dered that of Harpaesis (hautou kleron geitnionta emou prokimenou).”™ While
the reasons behind the conflict are unstated and irrecoverable, it should be
noted that Harpaesis’ one hundred arourai will have consumed a substantial
amount of the available water, a fact that might have drawn the ire of smaller
farmers, especially in years of scarcity. In such times, even if Harpaesis were
to draw only such water as he needed, the remainder of the community might
have to do with less. Speculation aside, it remains clear that whatever their
motivation, the farmers of Philadelphia were capable of mobilizing in numbers
for the purpose of aggressively redirecting water flow within the community.
Offensive collective action is also described in P.Sakaon 32 (254—68 CE).
The papyrus preserves the minutes of a hearing held before an Arsinoite
stratégos to adjudicate an irrigation conflict between Theadelphia and the vil-
lage of Philagris, which was located just over 8 km upstream (south) along the
western border canal.” Although the text is (again) badly fragmented and the
details of the conflict consequently irrecoverable, it seems to have concerned
purposeful damage to the stone-lined mouth (stomion) of a shared canal, which
was somewhere in the vicinity of Philagris. According to a written report pre-
sented by irrigation inspectors (hydrophylakes) at the hearing, a number of
Theadelphians had cut away at (laxeusai) the mouth of the canal, from which
stone had also been carried off, albeit possibly by villagers of Philagris.
According to one Hermias, a resident of Philagris present at the hearing, he and
his fellow villagers had not removed any stone from the mouth. Rather, he
claims that the main bone of contention was a lock (kleidion) of a sluicegate on
the canal’s mouth, on account of which the Theadelphians viewed Philagris
with malicious ill-will (phthonos).”® While no more can be ascertained with
certainty, what is clear is that a group of Theadelphians had unilaterally—and
presumably self-interestedly—modified the mouth of a shared canal, actions
that were subsequently contested by Philagris. The motive of the Theadel-

74. LI 20-24: avorefovtog . . .ot [av]@pd[movg]. .. 103 . .[ -ca.?- D]dwp
KA poy ylertvid(via)] épod mpoxipuévon.

75. TM Geo 1766. Now the village of al-Hamili.

76. P.Sakaon 32, 1. 33—4: Eppiog and dhaypi[doc si(mev)]- ovdev BePdotartat. obTol 8OVE Hudc
nept kKhgwdeiov (/. khewdiov) kata[ (“Hermias from Philagris said ‘Nothing has been carried off.
These ones [the Theadelphians] [sc. ‘regard us,’ vel sim.] with envy on account of the lock’”).

[. . . €lg TOV] adTOD
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174 GARDEN OF EGYPT

phians is unstated, though it is plausible that their intent was to increase the
downstream flow of the channel. This would have the virtue of explaining their
alleged ill-will toward the kleidion at Philagris, which would have modified or
restricted the downstream flow of the shared canal.”

The frankest evidence for collective action in defense of water rights is
P Haun. 3.58 (439 CE), the latest dated papyrus from Karanis. Peppered with
unusual vocabulary and orthography, the text has eluded accurate translation
and has been regarded by some as evidence of the collapse of the village’s
agricultural regime prior to its abandonment.”® When correctly translated and
placed in the context outlined here, however—a social environment in which
collective, at times aggressive, action was a viable method by which to assert
and defend water rights—its meaning becomes clear. The text is a declaration
(dubbed both a cheir and an apodeixis) in which a group of men, their own
residence uncertain, announce to the priests, deacons, and rest of the popula-
tion of Karanis that no one from the village shall draw water from a source
identified by the obscure Egyptian toponym Thanesamén—perhaps referring
to a reservoir and its attendant well—nor shall they assert any claim over the
lands that the source irrigated.” Should any resident of Karanis be discovered
in violation of the declarants’ water rights, the consequences will be grave:

77. On the term see Bonneau, Le régime administratif, 73—75. Cf. the similar vocabulary for the locks
(kKAe0pa, KoTdrredeg) at Ptolemais Hormou in chapter 1 under ”Capturing the Flood.” Cf. also a
conflict accidentally incited on 29 August 1886 by British engineers in the town of Desiiq in the
western Delta. In order to accomplish unspecified irrigation works in the town, the British engineers
had erected a dike across the town’s main feeder canal. This had the effect of cutting off the water
supply to area farmers during the irrigation and sowing season. After their appeals were rebuffed,
“the natives took the law into their own hands, and a force of some 400 or 500 armed men attacked
the dike and attempted to cut it through. The dam was defended by twenty native policemen, who
had been collected there by the local authorities in consequence of the threatening aspect of the
inhabitants. The police succeeded in beating off the attacking party, one of whom was killed.”
Although additional police were sent and the leaders of the riot were arrested, orders were simulta-
neously sent to breach the dike and allow water through. Gerald H. Portal to the Earl of Iddesleigh,
4 September 1886, Further Correspondence Respecting the Affairs of Egypt: In Continuation of
“Egypt no. 5, 1886.” Great Britain, Parliament (London: Harrison and Sons, 1887), 98.

78. Van Minnen, “Deserted Villages,” 50-52; Hengstl, “Wasser in den Urkunden,” 224-25.

79. Thanesamén: TM Geo 2342. The proposed etymology of the ed. pr: (Biilow-Jacobsen and Ebbesen,
“Five Copenhagen Papyri,” at 27) ea-n-camT, “at the pools,” i.e., referring to a location with some
sort of reservoir or cistern, has not found acceptance, nor have the several suggestions of Bonneau,
“Un réglement de ’usage,” 8 with note 5. ea- points to 73-aw.t- “the mansion” (Katelijn Vandorpe,
“Egyptische geografische elementen in Griekse transcriptie” [PhD diss., KU Leuven, 1988], 130—
37). The following w is resolvable as the plural article n3. The terminal -capnv remains unclear. A
well (zpovv, Egyptian, “the water of”’) by the name Tsamen (Toapev) also appears in a third- or
fourth-century CE ostrakon from the Dakhla Oasis, O.Trim. 98, though the etymology is likewise
unknown. On the nature of the source, Bonneau suggests that it may designate a large reservoir and
well for the irrigation of its attached territory, for which she cites the 190 arourai and their Hdpevpa
in P.Col. 7.174 (342 CE?). This is plausible, particularly in view of the proscribed activity of draw-
ing water (Gvalapelv, lit. “take up”).
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undig (1. undeic) g koung £&ovoevoet avaroft (/. avarapei<v>) vepav (1.
vnpov) £ig o (t0) Oavesduny undETva Thig a0 TG KON ££0V6EVGEL KAPOV
TOV EUTPOCTA THG GUTHS Oavesduny, did todto (/. ToU10) Temompueda Tvde
mv yipav (I xelpa) opvdovieg Oedv maviokpatop (/. maviokpdtopa) Kol
Niknv t@v Jdeomotdv tiig oikovuéyng Oeodociov Ovarevtiavod (/.

Ovorevii<vi>avod) tdv alwviov (I oaioviov) Avyodotwv &l 110

Twva
gvpfokopeyv (1. evpicropev) kétvov (1. katva)®! tiig anthc kdung Kapovidog
avorappavov (/. avarappavovta) vepav (/. vnpov) gig Oaveocdunv kol
GUVKAGGOUEV aDTOVG OVK EXOUEV LELWY LV TOPE TIVOG THIG KOUNG Kol Sl TOVTM
(I. tov10) memomueba TVde TNV yipav (I xelpa) mpog Nuds (L Hudv?)
AGPAAELOY.

Nobody from the village shall have the authority to draw water at Thanesamén,
nor shall any from the same village have authority over the plots in front of the
same Thanesamén. For this reason we have made this declaration, swearing by
Almighty God and the Victory of the masters of the world [the emperors] The-
odosius and Valentinian, the eternal Augusti. If we discover anyone whatsoever
of the same village of Karanis drawing water at Thanesamén and we smash
them (synklasomen autous), we incur no blame from any person from the vil-
lage, and for this reason we have made this declaration for our security.?

80. Editions before that of Rea (“P.Haun. 111 58”) bracketed the 1t as dittography. Rea rightly eliminated
the brackets yet incorrectly hypothesized that ti refers forward to vepdv in 1. 13. It is instead to be
taken together with &f as a single unit equivalent to i alone, of which there are well over two hun-
dred examples in published papyri. Kriké, “Mop@ocuvtakrtikoi vemtepiopoi,” 116-20.

81. The interpretation of this clause has been disputed, given the obscurity of the word katinon (kotwov).
The ed. pr. regarded it as a gendered antecedent of modern Greek kati (kdrtt, “something, anything”).
Uncomfortable with the idea that a declaration signed and witnessed by a representative of the state
(a numerarius in 11. 19-21) could endorse acts of physical violence against private persons, John
Rea proposed a derivation from Latin catinus, referring to a basin or cistern (Rea, “P.Haun. 111 58,”
93-94), thereby transferring the violence of synklasomen (“break; smash”) to physical infrastructure
(cf. PRyl. 2.133 and P.Sakaon 32). So also Bonneau, “Un réglement de ’'usage,” 20-22, whose
circuitous and unconvincing solution likewise attempted to read violence out of the text by interpret-
ing synklasomen as a fiscal term referring to the return of derelict land to cultivation and taxation.
The original solution was closer to the mark, since katinon is indeed an early variant of the medieval
Greek indefinite katis (kétig, “somebody/anybody”), whose case structure has here been assimilated
to adjectives in -og (cf. similar instances in Chr. Wilck. 110A, 11. 15-17 [110 BCE] and SB 14.12144
[198-99 CE)). Katinon accordingly reinforces the previous tina (twva), as already recognized by
Larsen and Biilow-Jacobsen in P.Haun. 3.58. note to 1. 12—13. The pair is thus most accurately
rendered as “anyone . . . whatsoever.” For this analysis see Krikg, “Moppocuvtaktikoi vemteptopoi,”
121-22. For kdrig see David Holton, Geoffrey Horrocks, Marjolijne Janssen, Stamatina Lentari, lo
Manolessou, and Panagiotis Toufexis, The Cambridge Grammar of Medieval and Early Modern
Greek (Cambridge: Cambridge University Press 2019), 1070-75.

82. PHaun. 3.58, 1. 8-10, 12—-16. Trans. modified from Rea, “P.Haun. I1I 58.” Cf. Palladius’ Lausiac
History on the life of the holy virgin Piamoun, who writes that the virgin’s village was at one time
set upon during the flood by its spear- and club-wielding neighbors, “for they fight about the distri-
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While this declaration concerns a localized and seemingly private water
source rather than the common waters of the Fayyitim, the behavior the declar-
ants describe is, if more graphic, much the same as that glimpsed in the previ-
ous examples: the collective (and here unapologetically violent) defense of
water rights. That such collective action might at times leave others smashed
and broken—the literal sense of synklasomen—seems to be taken entirely for
granted. It bears mentioning that the only other clear attestation of the verb
synklad in the documentary papyri is a roughly contemporaneous Oxyrhynchite
report of a robbery and assault that left one victim half-dead, his every limb
broken (synklasthenton).?* We would therefore do well to take the declarants of
P Haun. 3.58 at their word and rightly understand what they mean to do: break
and batter anyone who lays hands on their water. Such remains the informal
rough justice of the contemporary Fayytim. When asked in the early 2000s by
Dutch journalist Joris Luyendijk how Fayyiimis deal with a water thief, two
unnamed farmers quickly and laughingly responded “We smash his face in!”
The elder of the two nonetheless quickly added that thanks to the local water-
user associations recently created in partnership with Dutch NGOs, at least

there were now “fewer stabbings.”%*

Conclusion

Although powered by gravity, the flow of the Fayylim’s water was ultimately
shaped by human decision-making. Water rights were a fundamental element
of this socioenvironmental system, for they established the patterns by which
shared water flows were apportioned within and between communities. This
human element nonetheless ensured that water flows were in a perpetual state
of flux in response to changing patterns of water consumption or modifications
to the physical infrastructure of the canal system. Downstream irrigators con-
sequently occupied the most vulnerable position in the canal network, since
they were exposed to the cumulative results of every decision made upstream

bution of water” (pdyovtot yap €ig tag Vdpopepioiog). HL 31.1. Cited in Bagnall, Egypt in Late
Antiquity, 138.

83. SB 24.15970 (455 CE): nnydv 8¢ g[n]eveyBeic®dv td éuol drapépovit Movoaio Mqubavn (1.
Nubavig) [evtov]l kategrddn, cuvikhacbiviav (1. cvykhacHévimv) dhov avtod td@v pekdv (“and
after blows had been inflicted on my servant Mousaios he was left half-dead, all his limbs
broken”).

84. Luyendijk, People Like Us, 55-56. On the overall failure of Dutch-created WUAs see Gouda, Social
Capital.
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along a shared canal. While these upstream-downstream relationships at times
provoked conflicts, their relative rarity in the papyri at least suggests that most
were resolved locally before they spiraled out of control and generated docu-
mentation designed to solicit state intervention. Indeed, although direct evi-
dence is thin, the papyri hint that ancient Fayylm irrigation communities were
largely capable of producing, contesting, and defending their own water sup-
ply, work that might entail assaulting not only offending infrastructure but also,
at extremes, other irrigators. It was through this shared production of water
flow, moreover, that Fayytim irrigation communities were internally consti-
tuted and bound to their own local stretch of the canal system. Fayytim irriga-
tion must therefore be regarded as an entangled coproduction not simply of
nature and human agency but of nature and the collective agency of robust and
internally cohesive communities willing and able both to maintain the infra-
structure that delivered their water and to defend those waters against outside
competitors. This communalism-in-place was in turn the socioenvironmental
bedrock upon which Roman coordinated localism was founded, an administra-
tive system that sought to perpetuate extant patterns of water flow by binding
rural subjects not simply to their villages of record but to the canals that served
them. Communal decline therefore represented a critical threat to this system,
since population loss undermined an irrigation community’s ability to take col-
lective action for the production and defense of their water supply. At such
moments, the bonds that tied the community’s remaining members to one
another and to their portion of the canal system began to weaken. This under-
standing of the Fayylim’s “communities of flow” helps to clarify the plight of
the struggling village of Theadelphia in the fourth century CE, a badly dimin-
ished community still bound by the state to its canals and expected to irrigate,
yet increasingly unable to accomplish the collective work of making water
flow. As the final chapter will demonstrate, this clash between rural realities
and state expectations proved irresoluble and was the defining feature of the
community’s final days.
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Chapter 5
The Tail End

We are at the end. We are tired. The problem is the projects upstream
that take all the water.
—Anonymous farmer, Thania, 2000s CE!

Wise about Agriculture

Sometime in October or November of 257 BCE a group of Egyptian farmers
came into conflict with a Greek. The setting was the new Fayytm village of
Philadelphia, specifically the 10,000-aroura gift-estate of Apollonios, the Ptol-
emaic chief of finances. The Egyptians in question were natives of the Heliop-
olite nome, a district near the apex of the Nile Delta just to the north of modern
Cairo. Like many other Egyptians in this period, they had migrated to the
recently reclaimed Fayytim as agricultural laborers and had undertaken a lease
of 1,000 arourai on the Apollonios estate.> Something, however, had gone
wrong. As the farmers relate in a petition to Apollonios, shortly after they had
sown the land, a Greek by the name of Damis suddenly took back some 200
arourai and thereafter arrested three of their elders in order to force them to
sign a deed renouncing the lease entirely. They also claim that another Egyp-
tian, perhaps the local village scribe, was chasing them away from the town
and not letting them take up residence there. In closing they plead that Apol-
lonios send for some of them and to listen to their story, for their resources
were otherwise exhausted.

1. Quoted in Barnes, Cultivating the Nile, 123.
2. Westermann, “Egyptian Agricultural Labor”; Clarysse, “Toponymy of Fayum Villages”; and
Clarysse, “Village Names.”
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The background to this conflict is unknown, although it has been plausibly
interpreted as a confrontation between two cultural understandings of land
rights.? Yet it is not the altercation itself that interests me here but rather the
stinging accusation with which the Egyptians punctuate the narrative portion
of their petition. “And there are no few failures (hamartémata) in the 10,000
arourai,” they assert, “for there is no man here wise about agriculture (syneton
peri georgian).”* A cutting slight, to be sure, but the insult also doubles as a
claim: a self-confident assertion of the farmers” own superior local knowledge
of Egyptian agriculture. I use the term “local knowledge” here in a loosely
Geertzian sense to refer to a way of knowing that is “practical, collective and
strongly rooted in a particular place.” Dubbed métis by the political scientist
James C. Scott from the Greek for wisdom, cunning, or craft, local knowledge
is nonetheless not systematic—an “organized body of considered thought,” as
Geertz would have it*—but rather a context-specific collection of acquired
skills and expertise that enables individuals to respond productively to changes
in their human or natural environments.” At once practical, experiential, and
spatially circumscribed, local knowledge is therefore acquired and transmitted
not by language or through study but by routine practice in place. This joint
embeddedness and embodiedness is readily discernible in agricultural contexts
where knowledge of the rural landscape emerges only from quotidian labor—
the unique bundle of everyday practices required to cultivate a particular plot
of earth. Nature, labor, routinized practice, and knowledge are thus intimately,
indeed generatively, entwined, a relationship nowhere more evocatively
expressed than by American historian Richard White, who writes that only
when its demands are felt in bone and sinew is nature truly known.®

The word local thus carries significant conceptual weight here, for it speaks
to the entanglement of local knowledge with the particulars and peculiarities of
place, a sociospatial context from which it cannot be disentangled without los-

3. Manning, Land and Power, 11416, discussing also the somewhat similar conflict PS7 5.502 (257
BCE). Cf. the Heliopolitan farmers’ additional complaints in P.Lond. 7.1955 (257 BCE).

4.  PLond. 7.1954 (257 BCE), Il. 7-8: xai ovk OAiya 8¢ auoaptpotd €ty v [t]aic pupiong dpovpoig

810 TO Py VapyEW EvOpwTOV GLVETOV TTEPL YEWPYiav.

Corburn, Street Science, 48.

Geertz, Local Knowledge, 75.

7. This formulation draws on both Scott, Seeing Like a State, 313; and Di Giminiani, Sentient Lands,
110. For the critique of Geertz’s characterization of “indigenous agricultural knowledge systems”
see Paul Richards, “Cultivation: Knowledge or Performance,” in An Anthropological Critique of
Development: The Growth of Ignorance, ed. M. Hobart (London: Routledge, 1993), 61-78.

8. White, The Organic Machine, 4, on the work of learning to navigate the Columbia River.
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180 GARDEN OF EGYPT

ing all integrity and meaning. Local agricultural knowledge thus stands in
marked contrast with managerial, institutional, or administrative knowledge of
an agricultural landscape, a systematizing and homogenizing way of knowing
that is produced and transmitted at greater physical remove. Just such a per-
spective on the early Hellenistic Fayylim’s countryside survives in the master-
plan of one of these very 10,000-aroura estates, probably that of Apollonios
himself, preserved on a Greek papyrus of 259 BCE, two years before the alter-
cation at Philadelphia. Enumerating the dimensions of the estate, the size and
number of the embanked field-basins (perichomata) it would contain, the total
amount of earth to be moved, as well as the timing and cost of realizing the
endeavor, the plan is accompanied by a rough sketch of the entire domain.’
While this blueprint was undoubtedly instrumental in the planning and initial
establishment of the estate, it nevertheless reflects a detached and schematic
view of the landscape that effaced the surely heterogeneous character of more
than 27.5 million square meters of Egyptian earth.!” This heterogeneity—the
unique demands that each field would come to make on bone and sinew—
could be known only at ground level through the work of bringing these virgin
arourai into productivity. Yet unlike their native counterparts at Philadelphia,
the Greek newcomers initially lacked the acquired skills and expertise needed
even to begin to work, let alone to know, the land they had reclaimed. In a letter
to the architekton Kleon of 11 October 257 BCE, roughly contemporaneous
with the conflict at Philadelphia, the Apollonios estate’s manager Panakestor
demands Kleon’s aid in diverting water into the estate from a public feeder
canal, blaming the inexperience of him and his men (apeiroi esmen) for their
total failure to irrigate."! Haplessly unable to produce the water flows their
fields required, it seems the new Greek “farmers” at Philadelphia were any-
thing but. So while it is merely speculation, we might imagine that the many
failures to which the Egyptians allude in their petition to Apollonios reflect a
troubled transition from plan to practice—the mistakes of those who knew the
land from without but had too little dirt beneath their fingernails.

9. PLille 1.1 (259 BCE). See the translation and illustration in Thompson, “Irrigation and Drainage,”
118-20.

10. Cf. the reference to sloping ground or hollows (Il. 28-29: twveg Tomot To100TO1 KOl Koihot) that made
up on portion of the 10,000 arourai.

11. PPetrie Kleon 17,1. 4: un Bpeyopévnv myv yijv. See chapter 3 under "Central Coordination.”
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This final chapter returns to the moribund village of Theadelphia in the early
fourth century CE, framing its troubles as another fraught encounter between
two ways of knowing the Fayyltm’s irrigated landscape—a bookend of sorts to
the Philadelphian encounter almost six centuries earlier. The preceding chap-
ters have established a firm context for Theadelphia’s struggles by describing
the hydrology of the Fayytim, the form and function of its canal system, the
administration that coordinated its annual maintenance, and the local rituals of
communal labor, water sharing, and collective action that structured the flow
of water through the system. All told, these discussions have demonstrated that
the “irrigation system” of the Fayytim, particularly during the Roman period,
must be regarded as a dense entanglement between environment, local com-
munities, and state authority, each element working in tandem to move water
throughout the entirety of the ancient canal network. The virtual depopulation
of Theadelphia had nonetheless shattered the integrity of this system along the
western fringes of the depression by the early 300s CE, thereby triggering
persistent water conflicts between the remaining Theadelphians and their
canal-sharing neighbors upstream. Despite several interventions by Roman
officials, these conflicts proved irresoluble and the site of the village was per-
manently abandoned sometime after midcentury.

Theadelphia’s water conflicts are well known thanks to the robust docu-
mentation they generated, namely the petitions from Aurelius Sakaon and his
companions, who were among the small handful of residents remaining.” Yet
also preserved in Sakaon’s archive is the transcript of a hearing before one
Valerius Ziper (or Tziper), governor (praeses) of the province of Aegyptus
Herculia, in which two of Theadelphia’s ongoing conflicts were adjudicated
(P.Sakaon 33, ca. 320 CE). It is this hearing that I characterize as an encounter
between local and administrative knowledge or, more analytically, as a moment
of apposition between two epistemic frameworks for understanding the irri-
gated landscape at Theadelphia. Termed “waterscapes” in contemporary water
studies, such frameworks are informed not only by the sociocultural needs and
expectations of water users but also by simple circumstance—that is, time,
place, and perspective.® As we will see below in selections from Sakaon’s
archive, the expectations and perspective of the Theadelphians were those of
small and struggling farmers at ground level. Their knowledge of the Fayyaim’s

12. P.Sakaon 35 (ca. 332 CE?), 42 (ca. 323 CE), 44 (331-32 CE), and 45 (334 CE).
13. Bender, Water Brings No Harm, 8—10. Cf. Karpouzoglou and Vij, “Waterscape.”
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irrigated countryside was correspondingly narrow and shaped by the everyday
work, increasingly futile, of producing the local water flows upon which they
and their fields depended. This parochialism is duly reflected in the language
of their complaints, which consistently stress the socioenvironmental particu-
larity of their troubles—namely, the difficulty of watering an increasingly
depopulated village situated on high ground near the tail end of a canal (or
canals) shared with more fortunate and more populous settlements upstream.
Closely circumscribed and deeply contextualized, theirs was a waterscape
born of routine practice in place and the local knowledge it engendered. Lan-
guage nevertheless proved a poor vehicle for the transmission of a knowledge
hard felt in bone and sinew. The praeses consequently failed to perceive the
peculiar local intersection of position, population, and relative power that
underlay these conflicts and instead situated them within the universalizing
framework of Roman water law, which made strong normative claims about
the duty of rural irrigators to share water in proportion to need. Flattened and
universalized, his was a legal-administrative waterscape in which irrigation
figured not as an expression of locally embedded socioenvironmental relation-
ships but as normative praxis.

This reading enriches our understanding of Theadelphia’s final days in two
principal ways. First, it humanizes its problems by emphasizing their singular-
ity. Far from reflecting some larger Egyptian irrigation crisis or general late-
Roman malaise, the village’s terminal struggles were a localized human-scale
tragedy, the product of a breakdown in the socioenvironmental infrastructure
of water flow in a single place at a single point in time. Consequently, although
other marginal Fayyiim villages would likewise be deserted in the ensuing
years and centuries, we cannot casually assimilate their abandonment histories
to the unique concatenation of circumstances at Theadelphia. Second, by cen-
tering the indispensable role of community in Fayyim irrigation, this reading
makes clear that the largely depopulated village’s problems were at this stage
altogether resistant to external resolution. While this fact does not absolve the
Roman state of all blame, barring a large and coercive population transfer,
provincial authorities could do little to make Theadelphia’s water flow again.
As I will suggest in closing, the encounter between Ziper and the Theadel-
phians also opens a window onto the management of the commons, specifi-
cally the perversity of attempts to fit the local and the particular into global and
universalizing frameworks.

But how did things come to this point? While the economic and population
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decline of the Fayyiim’s marginal villages seems to have begun already in the
late second century CE, its cause(s) remain a subject of debate and a full
accounting of the scholarship on the changing landscape, society, economy,
and administration of later Roman Egypt lies outside the scope of this book.
Instead, the following section extends the critique of the new scientism articu-
lated in the Introduction to this book to recent contributions that identify exog-
enous environmental phenomena—epidemic disease or climate change—as
the principal drivers of demographic and landscape change in the later Roman
period. While the reservations enumerated below are neither intended nor
should they be construed as a wholesale rejection of natural-environmental
agency, they nonetheless underscore that arguments for environmental (mono)
causality often rest on unproven assumptions, uncertain evidence, and unfortu-
nate elisions of the complicating testimony of traditional sources, contempo-
rary and comparative alike. Yet even if the causes of Theadelphia’s initial
second-century decline remain undefined—though perhaps to be sought in the
nexus of environmental and socioeconomic change—the relative weakness of
its irrigation community is obliquely yet clearly discernible in papyri of the
following third century, a period in which the village otherwise seems to have
enjoyed an economic efflorescence. When viewed through the lens of the
socioenvironmental account of irrigation advanced in preceding chapters,
however, it becomes apparent that Theadelphia qua irrigation community was
already in precipitous decline decades before the period documented in Saka-
on’s archive.

Plague, Floods, Estates, and Population

As catalogued by Roger Bagnall in his prosopography of Aurelius Sakaon’s
Theadelphia, the population of the village had declined precipitously from the
estimated 2,100-2,300 in the 120s and 130s CE to scarcely more than two
dozen adult males between the years 313 and 336 CE. Although these numbers
would rebound slightly in some years, in others the site was all but deserted.™
The origins of this dramatic falloff are often located in the so-called Antonine
Plague of the 160s to the 180s CE—an empire-wide epidemic usually diag-

14. Bagnall, “The Population of Theadelphia.” Second-century population estimate in Sharp, “The Vil-
lage of Theadelphia,” 164 with note 22.
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nosed as smallpox.”® A common account holds that widespread mortality (ca.
20 percent of the population) left large amounts of Fayytim land ownerless or,
in the case of state-owned land, without its former tenant farmers. Wealthy
absentee landowners subsequently acquired numerous parcels of abandoned
land in villages scattered throughout the Fayytim, thereby creating the decen-
tralized great estates attested in papyri of the third century CE.'® Theadelphia
was no exception to these trends and by the third century it had become home
to divisions of several aristocratic estates, most notably that of the Alexandrian
councillor Aurelius Appianus. The documentation generated by the manage-
ment of the Theadelphian division (phrontis) of his estate is vast and it domi-
nates our view of the village in this period.”” By the last decades of the third
century, however, even the estate was gone and the rump community docu-
mented in Sakaon’s archive begins to come into view.

While the dramatic impact of the Antonine epidemic on Egyptian
demography—Ilosses on the order of 20-30 percent—is considered settled by
some,”® among Romanists more broadly opinions on the epidemic remain
mixed, running the gamut between arguments for mass mortality'® and asser-
tions that any quantitative conclusions are all but impossible.?’ The root of this
disagreement is the lack of hard evidence for case fatalities from which esti-
mates of overall mortality might be extrapolated. As a result, historians have
taken to constructing what Romanist Keith Hopkins dubbed “wigwam” argu-
ments: assemblages of multiple evidentiary “poles,” none of which are suffi-
cient on their own but which together support a larger argument, in this case for
a mortality crisis in the late second century CE.?' Parallel epidemics in China,
statistics on Lydian burials, discharge diplomata from the Roman army, inter-
ruptions in documentary dating series, spikes in Palmyrene tomb-building,
apparent rises in magical amulets against disease, together with changes in
agricultural leases and wages visible in Egyptian papyri: when collectively
assembled these disparate strands of evidence seem to point toward a signifi-
cant demographic shock.?? Focusing squarely on the papyri, Walter Scheidel

15. Classic account in Boak, “The Population of Roman and Byzantine Karanis.”

16. E.g., Kehoe, “Property Rights over Land,” 97; Rathbone, “Economic Rationalism,” 263; Van Min-
nen, “Economic Growth,” 259 and 265.

17. Rathbone, Economic Rationalism.

18. Rathbone, “Roman Egypt,” 700.

19. E.g., Harper, “People, Plagues, and Prices”; and Harper, The Fate of Rome, 65-118.

20. Greenberg, “Plagued by Doubt”; Bruun, “The Antonine Plague in Rome and Ostia.”

21. So Elliott, “The Antonine Plague,” 4-5.

22. The classic examples of this approach are Duncan-Jones, “The Impact of the Antonine Plague”; and
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sees an Egyptian reflection of these socioeconomic perturbations in the rise in
the wages of laborers and a simultaneous decrease in the price of land—an
outcome predicted both by the rules of neoclassical economics and by the later
European experience of the Black Death.?? Others have mined the papyri more
deeply still for wheat and land prices as well as rents and wages in the attempt
to plot the general trajectory of the Roman Egyptian economy before, during,
and after the epidemic. Kyle Harper’s recent quantitative analysis of this evi-
dence concludes that falling rents and land prices as well as rises in real wages
clearly reflect a sudden mass-mortality event.?* Such conclusions buttress Wil-
liam Harris’ recent categorical pronouncement that “no minimalist position [on
the epidemic’s death toll] . . . merits further consideration as far as Egypt is
concerned.”?

Yet for all the methodological sophistication of recent scholarship on the
epidemic, it has been remarked that the ancient historiographical community
as a whole has not managed to improve upon the situation described by Roman
historian J. F. Gilliam in 1961: “There is not enough evidence to identify satis-
factorily the disease or diseases responsible, to trace the epidemic’s origin and
spread with much accuracy, or to determine even approximately the number of
those who died.”?® Economic historian Colin Elliott has also cautioned against
placing too much confidence in conclusions arrived at through quantitative
means, remarking that they “lend a sense of empirical plausibility to what are
essentially speculative arguments.”” Even when researchers rely on the same
Egyptian “dataset,” they can arrive at strikingly different conclusions. Elliott’s
own methodologically inquisitive analysis of the same data exploited by
Harper is a case in point, since he concludes that the epidemic had a decidedly
more moderate if not minor impact on Egypt. Such discrepancies can emerge
from simple methodological preferences—variations in the way data of uncer-
tain date are graphed—as well as one’s confidence (or lack thereof) in the
direct causal links between the epidemic and observed changes in wage and

Duncan-Jones, “The Antonine Plague Revisited.” Quote from Elliott, “Disease Proxies,” 297.

23. Scheidel, “A Model of Demographic and Economic Change”; and Scheidel, “Roman Wellbeing.”
See also Scheidel, “Demography,” 60.

24. Harper, “People, Plagues, and Prices.” Cf. Harper, The Fate of Rome, 65-118, which puts total
deaths at 7-8 million out of a total Roman imperial population of 75 million. Cf. Elliott, “Disease
Proxies.”

25. Harris, “The Great Pestilence,” 334.

26. Haldon et al., “Plagues, Climate Change, and the End of an Empire (2),” (citing Gilliam, “The
Plague under Marcus Aurelius,” 227).

27. Elliott, “Disease Proxies,” 297.
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price structures. For Elliott, these uncertainties indicate that scholars must con-
sistently refine their quantitative models, not only by seeking more and better
data but also by interrogating the assumptions upon which the models them-
selves are founded. Such work necessitates continued engagement with tradi-
tional historiographical sources and methodologies, since quantitative data
become meaningful only by means of qualitative contextualization.?®

Yet at least as far as Egypt is concerned, any attempt at qualitative contex-
tualization immediately reveals the thinness of the evidence and the significant
obstacles to reaching anything approaching robust conclusions. Of primary
concern is the identity of the disease itself, which is commonly identified as
smallpox (Variola major) or a closely related poxvirus, a retrospective diagno-
sis based on the descriptions of symptoms in ancient medical literature.?
Smallpox is a well-known and still relatively recent killer, whose “impact on a
virgin population can be catastrophic” with average mortality rates of 25-30
percent “rising to 40-50 percent in the very young and the very old.”* As
Walter Scheidel has summarized, a smallpox outbreak in the Roman Mediter-
rancan ‘“could have killed from 20 to 50% of those infected,” with infection
rates reaching “60 to 80% of the total population.” Based on sophisticated
computer modeling, Yan Zelener predicts that a smallpox outbreak in the
Roman Empire would have produced an initial demographic contraction of
some 20-25 percent.’! Moreover, Scheidel has also suggested that Egypt’s
unique environmental conditions—the majority of its population confined to
the narrow strip of the Nile Valley—and its comparably high level of urbanism
may have contributed to mortality rates higher than those in other regions.*?

The centrality of this retrospective diagnosis to arguments about the Anto-
nine epidemic cannot be understated. Indeed, it effectively begs the question
by assimilating the Antonine pathogen to a well-known and deadly modern
virus, thereby establishing in advance the epidemiological parameters of the
ancient disease. With the pathogenicity, virulence, transmissibility, and mortal-
ity of modern V. major as an empirical baseline, scholarship therefore assesses
not whether the Antonine epidemic had a significant impact on Roman demog-

28. Elliott, “Disease Proxies,” 321, cf. the methodological considerations at 300-302.

29. The diagnosis is made in Littman and Littman, “Galen and the Antonine Plague.” It seems accepted
by all contributors to Lo Cascio, L impatto della “peste antonina.” See esp. Zelener, “Genetic Evi-
dence,” 168-70.

30. Duncan-Jones, “The Antonine Plague Revisited,” 44.

31. Zelener, “Genetic Evidence,” 174-75.

32. Scheidel, “A Model,” 99-100.
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raphy but sow significant this impact was.** Observed (or inferred) perturba-
tions in the Egyptian or wider Roman economies as well as disruptions to other
evidentiary streams accordingly become proofs of a conclusion already implicit
in the diagnosis—death on a statistically and thus socioeconomically signifi-
cant scale. While such circular reasoning* is worrisome enough, medical his-
torian Rebecca Flemming has also recently argued against the smallpox diag-
nosis on literary, medical-historical, and genomic grounds. Not only is there no
known poxvirus capable of producing the array of symptoms described in
Roman medical literature, recent genomic analyses also prove that modern
smallpox is entirely that—an evolutionary development of the eighteenth and
nineteenth centuries.’ The identity of the Antonine pathogen and the nature of
its host interactions must therefore remain an open question.** Flemming’s
argument is consequential, since a return to agnosticism would effectively strip
scholarship on the Antonine epidemic of the empirical framework derived
from V. major, forcing estimates of its mortality to stand on their own. The
burden of proof therefore rests not on the doubters but on those whose argu-
ments are founded upon the characteristics and behavior of a virus that did not
yet exist, at least not in its modern form.*’

Second, attempts to ground arguments in the testimony of the papyri run hard
up against the near-total lack of evidence. Papyrologist Paul Schubert has already
summarized the situation, remarking that “the impact [of the epidemic], if it

33. This is the approach of Zelener, “Genetic Evidence.”

34. On circularity in the identification of evidence for the epidemic see already Wolfgang Hameter,
“The Afterlife of Some Inscriptions from Noricum: Modifications and Falsifications,” in The After-
life of Inscriptions: Reusing, Rediscovering, Reinventing & Revitalizing Ancient Inscriptions, ed.
Alison E. Cooley (London: Institute of Classical Studies, School of Advanced Study, University of
London), 3746, esp. 44. See also Erdkamp’s similar criticism of attempts to identify evidence for
climate change (“War, Food, Climate Change,” 432).

35. Citing A. T. Duggan et al., “17th Century Variola Virus Reveals the Recent History of Smallpox,”
Current Biology 26 (2016): 3407-12. P. Pajer et al., “Characterization of Two Historic Smallpox
Specimens from a Czech Museum,” Viruses 9 (2017): 200, https://doi.org/10.3390/v9080200, date
the common ancestor of the modern variola virus to ca. 1350 CE, a date pushed forward to the late
sixteenth or early seventeenth century CE by A. Porter et al., “Comment: Characterization of Two
Historic Smallpox Specimens from a Czech Museum,” Viruses 9 (10) (2017): 276, https://doi.
0rg/10.3390/v9100276; and C. Smithson, J. Imbery, and C. Upton, “Re-Assembly and Analysis of
an Ancient Variola Virus Genome,” Viruses 9 (2017): 253, https://doi.org/10.3390/v9090253. On
the remarkably rapid mutation and evolution of pox viruses through encounters with human immune
systems see reportage on the 2022 global monkeypox outbreak, e.g., Ben Turner, “Monkeypox May
Have Undergone ‘Accelerated Evolution,” Scientists Say,” Live Science, 25 June 2022, https://www.
livescience.com/monkeypox-mutating-fast.

36. Flemming, “Galen and the Plague,” 232—40.

37. Pace Zelener, “Genetic Evidence,” 171.
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existed, has left few unambiguously identifiable traces.”® This evidentiary
dearth is critical, since of the various “poles” composing most “wigwam’ argu-
ments about the epidemic, none is made to carry as much weight as Egyptian
papyri.* Over and above any qualms regarding the cliometric analysis of frag-
mentary and poorly contextualized datasets drawn from papyri of a few agricul-
turally marginal regions, no unambiguous testimony to a widespread demo-
graphic contraction has been found. The oft-cited example of P.Oxy. 66.4527
(185 CE) is illustrative. The papyrus is a fragment of a grain-tax account from the
meris of Herakleides, one of the three administrative divisions of the Graeco-
Roman Fayytim. Depending on how text lost in a lacuna is restored, the account
can be read as evidence either of continuity in agricultural production after the
epidemic or of dramatic decline in rural revenues—that is, proxy evidence for
widespread socioeconomic disarray.*® Any conclusions based upon one or the
other restoration are therefore unsound—a “history from square brackets” in
which scholarly conjecture becomes historical fact.*! Yet apart from this single
disputed case, the Egyptian papyri offer little more than hints of a mortality event
during these years. Recently assembled and described by Isabella Andorlini,
these few traces, some altogether uncertain, are listed in the table below:*?

Scant and indirect, such testimony is at least suggestive of a sudden uptick
in mortality. But death is only one explanation for the disappearance of Roman
Egyptians from documentary sources. Indeed, the only published papyrus that
seems to directly attest the epidemic simultaneously muddies the waters by
confirming that its impact was entangled with other local sociopolitical devel-
opments.* As recorded in a carbonized roll of administrative papyri from the
western Delta city of Thmouis, various taxes in arrears owed by a village
named Kerkenouphis had been suspended in 168—69 CE in response to a cas-
cading array of local calamities, particularly an outbreak of violence and raid-
ing among the Nikochitai, otherwise known as the Boukoloi (“herdsmen”),
peoples who lived amid the swamps and marshes on the margins of the culti-
vated land of the Delta:

38. Schubert, Philadelphie, 156.

39. So Elliott, “The Antonine Plague,” 4.

40. Stability: Bagnall, “P.Oxy. 4527 and the Antonine Plague in Egypt.” Decline: Van Minnen, “P. Oxy.
LXVI14527.” See also Van Minnen’s response in “The Changing World of the Cities,” 163n17. Sum-
mary of the dispute in Schubert, Philadelphie, 149-51.

41. Ernst Badian, “History from ‘Square Brackets,”” Zeitschrift fiir Papyrologie und Epigraphik 79
(1989): 59-70.

42. Andorlini, “Considerazioni,” 21-22.”

43. Blouin, Triangular Landscapes, 255-56.
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Table 5.1. Possible papyrological attestations of Antonine epidemic mortality

After Andorlini, “Considerazioni sulla ‘peste antonina,’” 21-22.

* Karanis: tax rolls indicate a population decrease of 33—47 percent by 171 CE (P.Mich.

4.223-5))

* Ptolemais Euergetis/Arsinoe: statement of simultaneous death of 3 persons in 175/6 CE

(BGU1.79 = C.P.Gr: 2.55).

* Soknopaiou Nesos: deaths of 78 of the 244 male taxpayers in 179 CE (SB 16.12816).
* Theadelphia: several documents suggest numerous deaths among local cultivators

between 161 and 210 (SB 26.16675) and 216 CE (P.Strasb. 7.688, col. 1).2

* Terenouthis: Latin inscriptions, though of disputed date, attest multiple deaths on the

same day (SB 3.6585; 8.9996, 10162).

' Boak, “The Population.”
2 Sharp, “The Village of Theadelphia,” 185-89.

0 o0T0¢  Kopoypo(ppotedg) kol ta émi koung  Kepkevove(emg)
avorapp(avopeva) Kol GAlo EKoVELEEV PO TOVG TAEIGTOVS TAV GO TG
KouNg avepfioba [1. avnpiicOat] V70 1OV dvocinv Newkokeltdv, EneAddvimv
T KOuN Kol EUTPNoAvVTIOV avTiyv, Kol GALOVG T AOYKE® KOTOGTHLOTL
teteMEVTNKEVAL) KOl TOVG Aomovg OAyioTOVg HVTaG Amo<me>@evyEval.

The same village scribe has alleviated the [contributions] and the other taxes
incumbent on the village of Kerkenouphis, having stated that the majority of
those from the village had been killed by the impious Nikochitai, who
descended on the village and burned it, while others had perished in the pesti-
lential situation (z6 loimiko katastémati), and the very few remaining had fled.*

Even if this extract is interpreted as clear testimony to the Antonine epidemic,*

it

simultaneously demonstrates that its impact was mediated through local

socioeconomic and political conditions.*® We must therefore be prepared to

accept that the effects of the epidemic would have varied widely across Egypt,
a diversity that will likely remain forever invisible to historians whose view of
Graeco-Roman countryside is largely confined to the marginal regions from

which papyri survive in quantity. Consequently, it would be irresponsible both

to

assume catastrophic mortality from what little evidence we do have and to

generalize from these marginal cases to the rest of Egypt.*’

44,

45.
46.
47.

Haug, Brendan. Gard

P.Thmouis 1, col. 104, 1. 9-18, with Blouin, Triangular Landscapes, 253-58. On the Boukoloi
uprising and its causes see Blouin, Triangular Landscapes, 267-97.

Andorlini, “Considerazioni,” 20, on the phrase T® AOYUK® KOTACTANOTL.

Drawing on language in Erdkamp, “War, Food, Climate Change.”

See already Bagnall, “P.Oxy. 4527,” 292.
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Still, the near-complete absence of papyrological testimony has itself been
regarded as evidence of the epidemic’s severity. Following Richard Duncan-
Jones, Andorlini suggests that the observable decline in papyri year-dated to the
period of the epidemic is consistent with the context: a catastrophe of a scale and
intensity sufficient to disrupt regular documentary practices, public and private
alike.*® While the scenario is outwardly plausible, James Greenberg notes that
the effect of the epidemic on the papyri is only apparent, since the rate of docu-
mentary production had already begun to decline in the 140s and never dips
below that of the first century CE. Comparative evidence from later European
epidemics also indicates that rates of document production might remain stable
or even increase during and after mass mortality events.*” Comparative perspec-
tive from Egypt itself is also highly suggestive, since the country’s later experi-
ence of the Black Death reveals the implications of mass mortality crises so
starkly that the silence of the papyri becomes harder to explain away. As described
by Stuart Borsch, outbreaks of the bubonic plague in the thirteenth and four-
teenth centuries CE carried off a significant proportion of Egypt’s rural inhabit-
ants and drove large numbers of surviving farmers into nearby urban centers.*°
The subsequent inability of the remaining rural population to maintain public
irrigation infrastructure was perhaps the most visible and significant socioeco-
nomic casualty of the plague. Even villages whose populations were largely
spared and which were therefore able to continue maintaining their own local
dikes and canals eventually suffered due to breakdowns in public water infra-
structure.” As Borsch writes, “well-maintained and ordered local systems now
collapsed suddenly during years when decay [in the public infrastructure] led
either to severe flooding or to equally devastating droughts caused by breaches
in the larger network of dikes and canals.” This increasing vulnerability to both
low and high floods reduced the overall resiliency of rural society and led to
more frequent crop failures and food shortages.*

Borsch’s observations recall the arguments of chapter 3 above, which
described the mobilization of large numbers of human bodies for annual mainte-

48. Andorlini, “Considerazioni,” 23. Cf. Duncan-Jones, “The Impact of the Antonine Plague,”
124-30.

49. Greenberg, “Plagued by Doubt,” 415-16.

50. On the methodologies for assessing mortality rates see Borsch and Sabraa, “Refugees of the Black
Death.”

51. On the distinctions between sultani and baladi dikes and canals see Ibn Mammati, Qawanin, 232—
33, trans. in Cooper, “Ibn Mammati’s Rules,” 76-77.

52. Borsch, The Black Death, 47.

53. Borsch, The Black Death, 47. See also Borsch, “Environment and Population”; and Borsch, “Plague
Depopulation and Irrigation.”

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



THE TAIL END 191

nance of the Fayytim’s public water infrastructure. Widespread disruption of this
socioenvironmental system would necessarily have had a detrimental effect on
water flow throughout the region. Perspective on this intimate entanglement
between laboring bodies and flowing water emerges with microscopic clarity
from a first-century CE Fayytim letter in which a father plaintively begs his son
for aid on a plot of land whose water supply had all but failed for want of labor:

‘Eppokpdtnlc Xoapd] @ vidt [xoipew]. mp[o] td[v Shov Eppmcbal cle
gbyofpon . ... ... déJope (1. Sopan) oe el ... .. Ylpdoew nlepi] Tiig vyiag (L
vyeiog) cov kol [6]tt BovAr (1. fovrey), kol GAAOTE oot Eypaya mepl TG T[, . ]
yoo kai obte aviéypayag odte MABug, kol viv, aiav (L &av) uf EAOng,
Kvdved dkotiivar od Exm [kat]pod. 6 Kovavog JUdY 0 cuvnPYEcaTo, AAX
000 unv to Hopevpa aveynodn, ALog e Kai 0 VIPAYWYOG GLUVEXDHGON VIO
TG GUpoL Kol TO KTRHe dyed@pyntdv €6TIv. 0VEG TOV YempydV NOEANCEY
YEOPYEV a0TO, POVOV Staypaem T SNUOcLe UndEV cuvKoCOUEVQg HOMG
yop piav mpaceav (I mpaciav) motilt (1. wotilel) to Héwp, 60ev avavkaing (/.
avaykoing) ELOE, émi (I €mel) Kivdvvevel ta puta Stpovicat. doraletal o€
1 aderlon cov EAEVN kai 1) uTnp cov péupetai og, £t (L.Emel) pun AvVTEYpONOLG
vt GAAog te kol dmontiton (/. dmorteitar) VO TOV TPUKTOPOV TKAVOV §TL
0VK Emepyog TPOg 6€ TOVG TpaKTopeS (I mTpakTopag), AALY Kol VOV TEPYOV
avti. Eppdobai o ebyfop]at. TTaoive (1. TTavvy) 6.

Hermokratés to his son Chairas, greetings. Above [all] I hope that you [are
well]. T ask you [. . .] to write about your health and what you desire, and at
other times I wrote you about Tapsoia (?) but you neither replied nor came. And
now, if you do not come, I risk abandoning the place I possess. Our partner was
of no help and the reservoir (hydreuma) was not even cleaned out and the canal
(hydragogos) was also filled up with sand (ammos) and the holding is unculti-
vated. None of the tenants wanted to farm it. [ am simply paying the taxes with
no benefit, for the water scarcely irrigates one garden plot. So by all means
come, for the plants risk coming to harm. Your sister Helen sends her greetings
and your mother is angry because you didn’t write back to her. Besides, she is
being hounded well enough by the tax collectors because you didn’t send them
to yourself. So send to her right now (sc. what the tax collectors demand).
Farewell. The ninth of Payni.>*

54. BGU 2.530 (first century CE). For the proposed restoration of 11. 8-9 &ypaya mept tijg [, . Jyva see
BL7,13.
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Given the serious implications of labor shortages for Fayytim irrigation, it
is all but inevitable that a mortality event on the order of 20-30 percent would
have magnified these sorts of disruptions across the whole of the region, even
if only in the short term. The absence of evidence for such a crisis is therefore
striking, all the more so when we recall that it is usually only in moments of
disruption that water and irrigation make a mark on the papyrological record.
Yet the only papyri thus far proposed as proxy evidence of systemic irrigation
problems during and immediately following the epidemic are the so-called
abrochia declarations. First appearing in the latter half of the second century
CE, this document type enabled farmers to attest that their land was unflooded
(abrochos), uncultivable, and thus eligible for a remission of yearly imposts.
As Christer Bruun writes, the earliest abrochia declarations predate the arrival
in Egypt of the Antonine epidemic (ca. 165 CE) and thus cannot be regarded as
a documentary-administrative response to the disease. He nonetheless suggests
that peaks in the number of surviving declarations in the 180s and 190s may
indicate the cumulative effects of declining water infrastructure.>> While this
conclusion is not unreasonable, it must be remembered that the water shortages
were a fact of life at the tail end of the Fayylim’s canal system and were thus
accounted for in land leases of both the Ptolemaic and Roman date.’® More-
over, chapter 2 has already suggested that a significant portion of the land in
downstream villages might be unflooded even in normal years.’ It is therefore
likely that local flood-failures were a common occurrence in all periods, only
becoming more visible through the introduction of a novel documentary instru-
ment in the abrochia declaration. More important, however, is the fact that, as
this study has demonstrated, Fayytim water flow was at all times a socioenvi-
ronmental production. Therefore, the virtual invisibility to papyrologists of all
but a handful of marginal settlements in antiquity means that we cannot uncrit-
ically link downstream water shortages here to upstream failures. Absent rele-
vant evidence either way, it is no less plausible to suggest that increasing water
shortages at the ends of the canal system were produced by thriving upstream
conditions and subsequently greater water consumption, for instance by chang-
ing cropping patterns or agricultural intensification, phenomena described in

55. Bruun, “The Antonine Plague and the ‘Third-Century Crisis,”” 205—-6. On the declarations in gen-
eral see Habermann, “Aspekte des Bewiésserungswesens.”

56. See chapter 2 above at n. 89.

57. See the discussion of P.Cair.Isid. 6 (300-305 CE) above at pp. 95-96. For irrigation problems in the
southern Fayyiim in the late second century BCE see Thompson, Kerkeosiris, 117-21.
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the previous chapter.’® Since it is effectively impossible to validate either spec-
ulation, the testimony of the abrochia declarations is effectively ambiguous.

While we must remain open to the possibility that the epidemic had a seri-
ous effect on Egyptian demography, these reservations highlight the difficulty
of reaching anything approaching empirical certainty.”® Yet arguments for cli-
mate causality are more problematic still, a function of their relative novelty,
the protean instability of their evidentiary base, and their critical misreading of
Egyptian irrigation. Focusing on the Nile Delta, Colin Elliott, for instance, has
suggested that shortfalls in the Nile flood during the late second century CE,
rather than the Antonine epidemic, precipitated the disorder visible in the
papyri from Roman Thmouis. This argument is premised on the hypothesis
that global volcanism and subsequent atmospheric shrouding during the latter
half of the second century CE disrupted the El Nifo-Southern Oscillation
(ENSO)—variations in winds and sea-surface temperatures in the tropical
eastern Pacific—in turn suppressing the East African and Indian monsoons,
whose rains become the Nile flood.®® Such climate-forced reductions in the
flood, Elliott argues, will have led to an increase in water shortages and crop
failures, potentially sparking significant unrest.®! In a contribution on climate
and the decline of marginal Fayytum villages, Sabine Huebner has likewise
pointed to historic volcanism and other climate proxies such as African lake
sediment cores that seem to indicate an overall trend toward drier conditions in
later antiquity. Declining flood levels, she suggests, made irrigation increas-
ingly difficult at the multiple tails of the Fayylim’s canal system.®> So too Kyle
Harper, who draws on “one sedimentation record from Ecuador” to suggest
that a “quiescent ENSO” and relatively reliable Nile flooding gave way after
155 CE to more erratic flood levels, more frequent crop failures, and declining
Egyptian grain production.®®

The evidence upon which these studies are based poses significant difficul-

58. Cf. the modern comparandum in Barnes, Cultivating the Nile, 122-25.

59. Cf. the reservations of demographer M. Livi Bacci in “Note demografiche,” 344-45: “I tempi, i
luoghi, le circostanze, 1’organizzazione della societa non potrebbero essere piu distanti. La scarsita
delle testimonianze e di dati oggettivi rendono fragili le interpretazioni.”

60. For earlier scholarship on ENSO-Nile flood connections see Alfatih A. B. Eltahir, “El Nifo and the
Natural Variability in the Flow of the Nile River,” Water Resources Research 32.1 (1996): 131-37,
and Guiling Wang and Alfatih A. B. Eltahir, “Use of ENSO Information in Medium- and Long-
Range Forecasting of the Nile Floods,” Journal of Climate 12.6 (1999): 1726-37.

61. Elliott, “The Antonine Plague.”

62. Huebner, “Climate Change.”

63. Harper, The Fate of Rome, 132-36, quote at 134.
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ties from a historiographical perspective. Elliott’s arguments, for instance,
depend upon scientific catalogs of historical volcanic eruptions, an assemblage
whose dating has been described by environmental historian Timothy New-
field and geologist Inga Labuhn as poorly resolved and prone to frequent
adjustment in response to rapid improvements in dating methodologies. They
further note that the links between Roman-era volcanism and the Nile are also
at present ill understood. As a result, Elliott’s hypothesis linking Roman-era
volcanism to Nile flood failures and sociopolitical disorder in the Egyptian
countryside is intriguing but shakily founded.®* Of still greater methodological
concern is climate scientist Sylvia G. Dee’s recent claim that the impact of
historical volcanism on the ENSO has been significantly overestimated. Dee
and her team instead link most of the observed ENSO variations during the
preindustrial portion of the last millennium to endogenous climate variability
rather than to volcanism and atmospheric shrouding.® That even this argument
has in turn been disputed should strongly caution historians against placing too
much weight on science (broadly construed).®® Fluid and ever in the process of
change and refinement, scientific evidence makes an exceedingly unstable
foundation for most if not all historiographical argumentation.®’

A potential source of external confirmation, however, is the record of Nile
floods assembled in the early 1970’s by papyrologist and historian Danielle
Bonneau, data that allegedly point to an abrupt downward trend in Nile flood
levels beginning in the middle of the second century CE.®® Drawn from liter-
ary, papyrological, and numismatic evidence and covering the years 261 BCE
to 299 CE, Bonneau’s flood list has also been utilized by historians Michael
McCormick and Kyle Harper, who propose that the reliability of the flood

64. Newfield and Labuhn, “Realizing Consilience,” 220-27.

65. Dee et al., “No Consistent ENSO Response.”

66. Alan Robock, “Comment on ‘No Consistent ENSO Response to Volcanic Forcing over the Last
Millennium,”” Science 369, issue 6509 (2020), https://doi.org/10.1126/science.abc0502.

67. So Steak-umm (@steak_umm) in response to Neil deGrasse Tyson (@neiltyson): “Science is an
ever refining [sic] process to find truth, not a dogma.” Twitter, 12 April 2021. See also the brief
exchange in response to Joseph R. McConnell et al., “Extreme Climate after Massive Eruption of
Alaska’s Okmok Volcano in 43 BCE and Effects on the Late Roman Republic and Ptolemaic King-
dom,” in PNAS, July 7, 2020, 117 (27) 15443-15449. Response to McConnell et al.: Sebastian
Strunz and Oliver Braeckel, “Did Volcano Eruptions Alter the Trajectories of the Roman Republic
and the Ptolemaic Kingdom? Moving beyond Black-Box Determinism,” PNAS, December 22,
2020, 117 (51) 32207-32208. Response to Strunz and Braeckel: Joseph R. McConnell et al., “Reply
to Strunz and Braeckel: Agricultural Failures Logically Link Historical Events to Extreme Climate
Following the 43 BCE Okmok Eruption,” PNAS, December 22, 2020, 117 (51) 32209-32210.

68. Elliott, “The Antonine Plague,” 25-28, drawing on the catalog in Bonneau, Le fisc et le Nil,
221-58.
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decreased markedly after 155 CE and became more unreliable still between 261
and 299 CE.® The problems with Bonneau’s often subjective and impression-
istic “data” are legion and have been thoroughly described elsewhere.” Their
dubious reliability notwithstanding, other scholars suggest that her list in fact
shows relative continuity in flood levels rather than the sharp downward trend
in the late second or early third centuries CE.” For lack of additional evidence,
debate over the trajectory of Nile flood levels has therefore stalled with little
sign of resolution in either direction.

While greater exploration of historical Nile flood patterns should be
encouraged, the current conversation is in two respects deeply flawed, at least
as far as the Fayylim is concerned. In the first place, any discussion of flood
levels, irrigation, and the landscape history of the Fayytim must take into
account the claim in Arabic sources that the Fayylim then became irrigable at
a rise of twelve cubits (7.9 m), as opposed to the sixteen or seventeen cubits
(10.5-11.3 m) necessary for the irrigation of the Nile Valley.”” This testimony
should be treated with caution, of course, given the tendency of Arabic authors
to hyperbolize the productivity of Fayytim irrigation. Yet the fact that the figure
of twelve cubits appears in the administrative texts of both Abu Ishaq and al-
NabulusT gives reason for pause. Indeed, Abii Ishaq explicitly describes the
al-Lahtin dam as being opened to admit the flood when it had reached the
requisite height of twelve cubits, at which point water entered and began to
flow toward the capital (see appendix below). As suggested in the first chapter,
this unique feature of Fayyim irrigation may have owed to the depression’s
unusual hydrology, namely, the fact that water directly entered the depression
through the al-Lahiin inlet rather than having to rise high enough to overtop the
river’s banks as in the Nile Valley. One might object that perhaps the Fayyaim’s
central alluvial plain, the only portion of the region still occupied in the Fatimid
and Ayytbid periods, was irrigable by floods that would otherwise have been
too weak to water the tail ends of the much larger Graeco-Roman canal system.
While this is plausible, there are at present no grounds for certainty and we
must reserve judgment in the hope that future modeling of premodern Nile
hydraulics will lend useful perspective. All the same, we must simultaneously

69. McCormick, “What Climate Science,” 76-81; and Harper, The Fate of Rome, 133.

70. Bonneau assigned floods to one of six categories: mauvaise, faible, mediocre, normale, bonne, and
abondante, often on exceedingly shaky evidence. For thorough critiques see Haldon et al., “Plagues,
Climate Change, and the End of an Empire (2),” 5; and Huebner, “Climate Change,” 507-10.

71. Haldon et al., “Plagues, Climate Change, and the End of an Empire (2),” 5.

72. See above at pp. 42-43.
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remain open to the possibility that the flood levels required for a successful
crop in the Nile Valley may be largely or entirely inapplicable to the unique
irrigation system of the Fayytim.

Second, it is conceptually misguided to propose direct causal links between
Nile flood levels and agricultural outcomes in Egypt, for this necessarily
reduces irrigation to a dehumanized natural-environmental phenomenon
entirely governed by exogenous environmental stimuli. Such a reading effaces
the agency of rural irrigators, transforming them into “automatons, responding
mechanically to forces beyond their control.””* As Stuart Borsch’s work on
irrigation in early Islamicate Egypt has consistently demonstrated, flood-
control and irrigation works throughout Egypt were well-adapted to enable
cultivation even in years of high or low flood. Egyptian authors like al-Maqrizi
therefore often blamed the crop failures and other problems extending from
poor floods not on the water supply but on the Egyptian government, accusing
officials of squandering or embezzling revenues dedicated to the maintenance
of rural water infrastructure.” Likewise this study, which has depicted irriga-
tion as a socioenvironmental coproduction of nature and human agency. This
is not at all to dismiss the real and significant hardships that poor floods,
whether low or high, could cause over the short term.”” Rather, it is simply a
reminder that the socioeconomic impacts of changes in the Nile flood were not
ecologically determined but were instead mediated through an array of water-
management practices and institutions at both the local and the state level. In
consequence, if future scholarship incontrovertibly demonstrates that the reli-
ability of the Nile flood declined after the mid-second century CE, we must
then investigate the degree to which Egyptian practices and institutions did (or
did not) facilitate resilience in the face of a changing environment.”®

73. McHugh, “Inside, Outside,” 74. Cf. the similar critique by Jan De Vries, Review of Parker, Global
Crisis (2013), Journal of Interdisciplinary History 44 (2014): 369—77, quote on 375: “This approach
reduces the economy to little more than a direct physical relationship between weather and harvest
results, but seventeenth-century economies in most of Eurasia were not so simple.” Cited from
Erdkamp, “War, Food, Climate Change,” 437n60.

74. 1In general: Borsch and Sabraa, “Qantin al-Riyy”; and Borsch, The Black Death, 40-54, for specific
failures, cf. 127-33.

75. See e.g., the description of the high flood of 1887—*the terror reigning over the whole country”—in
William Willcocks, The Assudn Reservoir and Lake Moeris (Cairo: National Printing Department,
1904), 28-30. Willcocks’ dramatic narrative nonetheless details the “steady, business-lake manner”
with which rural cultivators immediately responded to dangerously high waters and worked to pre-
vent significant damage.

76. Drawing on language in Erdkamp, “War, Food, Climate Change,” esp. 253.
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Reflecting on the use of quantitative methods in historiography, Colin Elliott
writes that they are often used destructively “to falsify hypotheses rather than
in support of new arguments.””” The above critique does much the same work,
albeit from a more conventional historiographical posture. To reiterate, these
remarks are not intended as a rejection of natural-environmental causality fout
court but rather as a call to integrate emerging model- and science-based
approaches with traditional historiography. Indeed, although it seems to have
escaped much notice,’® there exists a competing model of the decline of mar-
ginal Fayyum villages and the rise of large estates in the third century CE
based solely upon papyrological sources. In his 2007 study of Philadelphia,
papyrologist Paul Schubert proposed that gradual accumulation by wealthy
absentee landowners was the primary cause of demographic and tenurial trans-
formations in the village between the second and third centuries CE. While it
is impossible on current evidence to clearly discern the genesis of the contem-
porary estate of Aurelius Appianus at Theadelphia, Schubert nonetheless sug-
gests that the same dynamics may have been at play on the opposite edge of the
Fayyum.” The scenario is plausible. Papyrologist Michael Sharp has already
remarked upon the large number of Roman-citizen and Alexandrian absentee
landowners in Theadelphia in the middle of the second century CE. Given that
these individuals possessed a disproportionately large share of vineyard and
garden-land in the village, it is possible that these patterns of land tenure antici-
pate the socioeconomic developments that would culminate in estates like that
of Appianus in the following century.! As Dominic Rathbone has likewise
noted, at least some of the Theadelphian vineyards later included in the estate
of Aurelius Appianus were already present in the village a century earlier.®!
While both Rathbone and Sharp also cite the Antonine epidemic as a poten-
tially significant causal factor, it is nonetheless clear that the effects of the
disease would have interacted with socioeconomic processes already under-
way, namely, the gradual accumulation of land in fewer and fewer hands and
an attendant transition away from arable subsistence agriculture and toward

77. Elliott, “Disease Proxies,” 320.

78. The work is not cited in Romer, “Why Did the Villages”; or Huebner, “Climate Change.”

79. Schubert, Philadelphie, esp. 159—68.

80. Sharp, “The Village of Theadelphia,” 174-85.

81. Rathbone, “Economic Rationalism,” 263, citing the labor contract for the fertilization of a vineyard
P.Col. 10.255 (131 CE).
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the market-oriented production of cash crops like garden produce and wine—
the latter being the primary focus of the Theadelphian phrontis of the Appianus
estate in the following century.®?> At present, however, the relationship and
mechanisms of interaction between these internal socioeconomic develop-
ments and external environmental phenomena are indeterminate. It is accord-
ingly the work of future scholarship both to reveal and unravel this potentially
consequential socioenvironmental entanglement.

On High Ground / at the End / We Are Three

Whatever the causal mechanism(s) at play, a fair portion of state and private
land at Theadelphia had been subsumed by a division (phrontis) of the estate
of Aurelius Appianus by the middle of the third century CE. There were mul-
tiple divisions of this estate throughout the Fayyiim in this period, all centrally
administered from the nome capital by a certain Alypios. Each phrontis was
also under the direct oversight of a local manager (phrontistés). While there
was also a division of the estate in nearby Euh&meria, only the phrontis in
Theadelphia is known in any detail, thanks to the survival of an archive kept by
one Heroninos, its phrontistes between 249 and 268 CE. The Theadelphian
phrontis itself was substantial, occupying an estimated minimum of 400 arou-
rai out of the 5,200 or fewer arourai of land in the village, although that at
Euh&meria may have been larger still. Appianus was also not the only large
landholder in Theadelphia, which was likewise home to divisions of the estates
of several landed proprietors, the sizes of whose holdings are nonetheless
unknown.®3

Tightly managed and oriented toward market production of wine from
water-intensive vineyards, the Theadelphian phrontis of the Appianus estate
was heavily invested in maintaining and improving irrigation infrastructure in
the village itself and the surrounding territory.3* In a letter of 257 CE, the cen-
tral manager Alypios wrote to a number of estate employees to remind them to
undertake their duty (dosis) on a local dike—the annual dike- and canal-work

82. See already Harris, “The Great Pestilence,” on the entanglement between the epidemic and extant
socioeconomic phenomena.

83. Rathbone, Economic Rationalism, 38-41.

84. The following citations are drawn from Rathbone, Economic Rationalism, 222-277.
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owed to the state.®S Likewise in 253 or 256 Appianus himself ordered Heroni-
nos and other employees to contribute to unspecified local works at Theadel-
phia.? The estate also frequently hired wage laborers specializing in dike- and
canal-maintenance, so-called “river-men” (potamitai). A large, albeit ill-
defined, project is referenced in another letter of 257 CE in which Alypios
informs Heroninos that he has dispatched a soldier to ensure the accomplish-
ment of works being done on a “new canal” (kainéi diorychi) as well as the
primary canal that served the village of Theadelphia (komeétikéi [sc. diorychi]).¥’
In 260 CE the estate again contributed both its own laborers and hired potami-
tai to another ill-defined but large-scale irrigation project involving a “new
canal” (kainén dioryga) that was of benefit both to Theadelphia and Taurinou,
a nearby village of uncertain location.®® Elsewhere in the archive the central
manager Alypios is seen dispatching potamitai to the village of Theogonis
south of Theadelphia, there employed in the removal of silt (ammos) from the
bed of a canal.¥ So too Heroninos’ accounts, which reveal cash expenditures
for wage laborers working on local irrigation infrastructure.”

Although few and scattered, these notices hint at the deep involvement of
the Appianus estate in the production of water flow in and around Theadelphia,
work that likely ensured the continued reliability of local water infrastructure.
Yet as argued in the previous chapter, the production of water flow through
collective labor was central to the social life of independent irrigation com-
munities. In consequence, having already reduced the size of the irrigation
community at Theadelphia by displacing an unknown but significant number
of smallholders, the Appianus estate—and perhaps also the estate units of other
landowners in the village—further eroded the social infrastructure of the com-
munity by assuming a portion of the collective labors through which the com-
munity was formerly constituted and bound to its local section of the canal
system. While this integration of estate and community provided temporary
stability, the estate itself proved ephemeral, since both Appianus and other
large landowners at Theadelphia had disappeared by the end of the third cen-

85. PFlor. 2.133.

86. P.Prag.Varcl. 1.5.

87. PRein. 2.115.

88. PFlor 2.273.

89. PFlor. 2.157 (24968 CE).

90. SB 6 9408.1 (250 CE); SB 20.14645 (251 CE); SB 20.14197 (253 CE); P.Flor. 3.321 (254-60 CE);
P.Lond. 3.1170v (259 CE); P.Prag. 3.236r (259 CE).
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tury—an event that still defies a universally accepted explanation.”’ In the
aftermath, the rump community left behind was ill equipped to compete with
upstream settlements for a share of the common water supply.”? Lacking the
bodies necessary for regular collective action, Sakaon and his companions
instead adopted a model of water management by complaint in which state
authorities at both the nome and provincial level were drawn by petition into
Theadelphia’s affairs. The brief era of the Appianus estate thus represents a
critical stage in the life of Theadelphia’s irrigation community: a transitional
interlude between independent agency and the passive dependency visible in
the archive of Sakaon.

Our final glimpse of the earlier, more self-reliant irrigation community at
Theadelphia comes in a papyrus dating to the life of the Appianus estate:
P.Sakaon 32 (254-68 CE).” Already described in the previous chapter, the text
is the lacunose transcript of a hearing convened before the nome stratégos to
adjudicate a conflict between Theadelphia and its upstream neighbor Philagris.
As previously noted, the poor preservation of the text obscures the origins and
nature of the conflict. All that can be recovered with certainty is that an
unknown number of Theadelphians (t0n apo Theadelpheias) were accused of
physically altering a canal (diorycha) and a stone-lined water-conduit (stomion)
at Philagris, allegedly because of their frustrations with a sluicegate (kleidion)
somewhere in the vicinity of the latter village. Regardless, it is not the details
of the conflict that are important here but rather the fact that in the middle of
the third century, the village’s population still possessed one of the most salient
characteristics of an independent irrigation community: the ability to take col-
lective (and here seemingly aggressive) action to secure its water supply.
P.Sakaon 32 is, moreover, an outlier to the archive of Sakaon proper, which
principally dates to the years 280 to 342 CE.** Consequently, while the text
may well testify to the beginnings of Theadelphia’s later water struggles, it
may also simply be evidence of an irrigation community unilaterally asserting
its rights to the common water supply, confrontational though such action

91. Van Minnen, “The Changing World of the Cities,” suggests that inflation after 275 made the market-
oriented vineyard sector less profitable.

92. Rathbone, Economic Rationalism, 408. Cf. Ermatinger, “The Economic Death of Theadelphia,”
8-9.

93. On the date see D. Hagedorn, “Zum Amt des dwowntng im romischen Aegypten,” Yale Classical
Studies 28 (1985): 167-210 at 205 (BL 8, 299).

94. On the text as outlier see Rathbone, “Villages and Patronage,” 192 with note 10. On the date of
papyrus see BL 7, p. 299.
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might be. Whatever the case, collective action is emphatically not in evidence
elsewhere in Sakaon’s archive, which instead reveals a community that had
become entirely dependent on outside intervention, a strategy that proved alto-
gether ineffective.

The rest of this chapter is concerned with these later papyri, mostly peti-
tions, which date to the third and fourth decades of the fourth century. As sug-
gested above, I read this documentation as an attempt to communicate a funda-
mentally local knowledge of irrigation at Theadelphia, that is, an understanding,
born of routine practice, of the unique environment of the village, of the work
required to produce its water supply, and, most importantly, of the significant
socioenvironmental impediments to the continued production of these water
flows. This interpretation reflects a sympathetic reading of the archive, here
meaning only that I take the Theadelphians’ complaints seriously and attempt
to ground them in their socioenvironmental context.”> When read in this light,
Sakaon’s papyri, although often clumsy and naive, present a coherent narrative
of the incapacity and failure of an irrigation community—a narrative, more-
over, that cannot be decoupled from the particulars and peculiarities of place.

Central to this narrative was Theadelphia’s location, both in absolute and
relational terms. In P.Sakaon 42 (ca. 323 CE), a petition to the praeses of
Aegyptus Mercuria,”® Sakaon and his companions describe their water short-
ages as the result of their location “very far back” (fo poly hysteran). At least
once but perhaps twice, a clear distinction is drawn between Theadelphia’s
topography and a settlement on the “plain” (pedion). In P.Sakaon 33 (ca. 320),
discussed in greater detail below, the Theadelphians claim that a group of
allegedly water-thieving individuals, their precise location not specified, lie
upstream (hyperkathemenoi, lit. “‘sitting above™) and possess agricultural land
“on the plain” (epi tou pediou). While the term pedion can refer simply to a
village’s embanked and floodable agricultural area,” in this context it marks a
contrast between the location of Theadelphia’s marginal fields on high ground
above the level of local canals and villages whose fields were below the level
of their canals, which were therefore able to be irrigated by gravity. In P.Sakaon
42 as well, the “weaker” (asthenesteras) Theadelphia is contrasted with “for-
tunate” (eupothmousei) Hermoupolis, which is perhaps said to be located on

95. For this approach to petitions see Bryen, Violence in Roman Egypt, 4-5.

96. Later Arcadia, a late Roman province roughly corresponding to the old Heptanomia, i.e., from
somewhat south of Oxyrhynchus to the apex of the Delta.

97. E.g., PWisc. 1.32 (305 CE), L. 19. Bonneau, Régime administratif, 46.
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the plain, although the reading is restored.”® The absolute and relational topog-
raphy of the village is described most clearly in P.Sakaon 35 (ca. 3327?), the
opening lines of a legal advocate’s narratio, seemingly unused, on behalf of
the Theadelphians:*

n(arratio). Aéyelg Vmep Zok[a]dvog kol “Hpovog wai Koavoaody tdv
VIoAEIPOEVTOV £pNOL KOUNG Ocadereiog 1 Tdyov Apctvoitov VOpoD. KoTd
TOV TPOTEPLGL EVIOVTOV Kol TEPVOL TOV £3ap®dV [[tig £dapdV]] Tflg KNG
NUAV &v Hynroig tomolg dviwv kol TdV Eyyioto Kou®v, Nappodbews Kol
‘Eppovmdrens kopng kol Oco&evidog, VmokAentOVTOV MUAV T BooTo Kol
oK EmtpendvIOV ApdevecOat UMY THV YTV, S1d 0 dpyny adtdv eival Tédv
Téryov Koi fudc Votépong eivar Tod méyov, EpNHOV KONV 0ikodVTag

Narratio. You speak on behalf of Zakadn (/. Sakaon) and Herdon and Kanaoug,
those left behind in the deserted village of Theadelphia in the eighth pagus of
the Arsinoite nome. Both the year before last as well as last year, since the
fields of our village lie on high ground (en hypsélois topois) and the nearest
villages, Narmouthis, the village of Hermoupolis, and Theoxenis, steal our
water and do not allow our fields to be irrigated, because they are at the front

100

of the pagi and we are at the back of the pagus,'’® we inhabit a deserted village

(erémon komén)

These issues mattered greatly. As described in chapter 2, water shortages
were endemic in downstream communities even in normal times, a problem
surely exacerbated by the increasing inability of a depopulated village like
Theadelphia to maintain its local infrastructure. So too the previous chapter,
which described in greater detail the ways in which these disruptions to water
flow were produced. As for the differences between fields on high ground ver-
sus those on the plain, we need only recall the circular sent by Alypios to all the
phrontistai of the Appianus estate in the Fayytim, which clearly distinguishes

98. The restored reading in 1l. 17-18—1f] edmoBpoveon (/. edmotpovon) kd[N Tod nedijov (“the more
fortunate village on the plain”—is not implausible but is not secure. Although not clear, the black
and white image online also seems to show a portion of the 1, suggesting that the text might be
revised as k®u[n tod nedliov.

99. Bagnall, “The Population of Theadelphia,” 57.

100. Beyond the clear upstream/downstream relationship it is not clear how the text understands the
disposition of rural pagi. Derda, APLZINOITHE NOMOZ, 271-72 with the map on 273. Narmouthis
(TM Geo 1421) is modern Madinat Madi. Hermoupolis (TM Geo 813) and Theoxenis (TM Geo
2386) cannot securely be linked to any known locale.
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between vineyards in marginal regions like Theadelphia, which were irrigated
by water-lifting (antletika ktémata), and vineyards “of the plain” (ta de epipeda
[ktemata]), which required no such mechanical assistance (P.Flor. 2.148 [266—
67 CE]). The evidence from al-NabulusT collated in the previous chapter like-
wise demonstrates the significant agroenvironmental distinctions between
low-lying villages and those on high ground, which “water does not reach . . .
except with difficulty.”'"! Indeed, throughout the central plain of the contempo-
rary Fayylim, water is still largely delivered by gravity, while marginal villages
must raise water from canals mechanically.!0?

Yet these inherent locational disadvantages became crippling only in the
context of Theadelphia’s minimal population, which in three instances is said
to consist of only Sakaon and two other men (P.Sakaon 33, 1. 3; 35, 1. 22; 44, 1.
3—4), of whom at least Sakaon himself remained encumbered by multiple litur-
gical obligations to the state and was thus less able to sever ties and abandon
the village.'”® To be sure, the claim of near-absolute desertion is rhetorical
exaggeration as well as a plaintive reminder that the entirety of the village’s tax
burden now fell on but a few heads (e.g., P.Sakaon 35, 1. 18-19), a burden made
all the heavier by the late Roman state’s perverse imposition of taxation even
on lands that not been flooded (abrochos).!** All the same, the claim has critical
resonance in a socioenvironmental context in which water flow was the prod-
uct not only of gravity but also of communal labor. Moreover, that this residual
population was dwindling still further is also made plain in P.Sakaon 44 (331/2
CE), a petition to the prefect Flavius Hyginus. Here Sakaon narrates, some-
what pathetically, his failed attempts to return a handful of Theadelphian
absconders to their idia. He claims to have located five erstwhile Theadel-
phians on a hamlet in the Oxyrhynchite nome but was repulsed “with violence”
(meth’ hybreon) when trying to apprehend them. A further three migrants, he
adds, were found in the nearby Kynopolite nome, there farming more than 100
arourai of public land. They too, it seems, showed no inclination to return.
Similarly, in the badly fragmented petition to a praeses of Aegyptus Herculia

101. See chapter 4 above, pp. 165-66. The quote is from al-Nabulust’s description of Tubhar at V'F, 185:
WSV L ) ez Y

102. See chapter 2 above, pp. 88-93. The few attestations of places dubbed “high” (OynAdg) in the papyri
are almost invariably described as unwatered: P.Tebt. 3.703, 1. 172 (ca. 210 BCE); P.Bagnall 9, 1. 35
(200-176 BCE); and P.Bagnall 46, 1. 221 (119 BCE).

103. See the list of liturgical obligations in fourth-century Theadelphia in Karolien Geens’ description of
the Sakaon archive at Trismegistos.org: https://www.trismegistos.org/arch/archives/pdf/206.pdf.

104. Rowlandson, Landowners and Tenants, 64—65.
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204 GARDEN OF EGYPT

published as P.Sakaon 93 (314-23 CE), the author, whose name is lost, claims
that the rest of Theadelphia’s former inhabitants had abandoned the site, per-
haps a year before, and had taken up residence in another location (kai en
heterai topoi tén oikésin). He and his wife alone remain and are living in the
temple (en toi hierdi) for the purpose of guarding it, yet they are continually
harassed by local officials on account of taxes owed by others, presumably
their absconded fellow Theadelphians.'®

Even if not yet technically the “deserted village” dramatically described in
P.Sakaon 35,"% this was scarcely a community capable of the sorts of collective
agency described decades earlier in P.Sakaon 32. Sakaon’s own incapacity is
nowhere clearer than in P.Sakaon 45 (334 CE), a petition addressed to a nome
law-enforcement official (eirénarchés). Here he complains that several men
upstream had installed an embléma in a shared canal during the flood (ton kai-
ron ton hydaton, “the time of the waters™). Seemingly unable to solve the prob-
lem either by himself or in concert with others, he instead alludes to an unspec-
ified imperial law (theios nomos) against the installation of emblémata and
begs that the matter be referred to the court of the prefect. Yet it is the earlier
P.Sakaon 42 that most clearly illustrates the dependency of fourth-century
Theadelphia as a whole, since the text not only complains of present problems
but also alludes to a previous and apparently ineffectual round of petition and
administrative intervention. Indeed, apart from attracting the attention of local
officials and exhibiting their barren fields, there is no suggestion here that the
community had the ability to take action of its own accord. Moreover, the solu-
tion the Theadelphians here propose—the administrative linkage of their vil-
lage to the “fortunate” upstream settlement of Hermoupolis—is all but an
admission of total failure. The proposal might also be read, if only metaphori-
cally, as an expressed wish to abandon this unviable downstream settlement
and move to better lands upstream—from taht to foug in contemporary
Fayytm1 parlance:

105. P.Sakaon 93, 11, 3-5: tfjc mpoeipnpué[vng koung -ca.?- 1. . [.. ... ]. K. . ov yeyevnuévng, ot amo g
Kkodung avkotar[e]mdveg (1. €ykatolmovieg) [ -ca.?- ], 1. &v [10]] kdun koi v £t€[pw t]ome® TV
ofknow €oynkoteg Tpo 6Aov [Eviavtod(?)-ca.?-]. . . ov,  [.]. peta tic ovppiov k[a]roremovieg
&v 1® 1epd todto QuAGTTv (I QuAdtTEwv). “Since the aforementioned [village] having become
[abandoned?], those from the village, having left behind . . . in the village and having taken up resi-
dence in another place an entire [sc. year ago?] . . . with [my] wife, staying behind in the temple to
guard it.”

106. P.Sakaon 33 restores 1. 3-4 nov[epnpov obong tig kdung (“the village being completely deserted”),
likely after the model of mavepnpov [odong i kdp]ng in P.Sakaon 38 (312 CE).
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[Zapwvia]vd t@ draconpotdtol Nyepovt Mepkovproviic Alydmrov [mapa X]
axa®dvog Kol Ecodpemg kol Apgimvog anod kodung Osadei[piag.] Evetdyapev
0 of] dpeti], KOpie, €€ Emmédov, Og pr peto[Aappav]oviov Hdwp mpog TV
apdiav (1. apdeiav) TdV EdapdV—atd TO Kol [OALy]oddpiv (I [0Ay]odopeiv)
MV KOV ©g €k toutov &ecbevniévar (I Eé&nobesvnkévay)—rte[lovvt|wv
VIEP TAOV TOGOLTOV APpoyxodvimv kavd ypo[ve €lic meviav EABOVTEC,
aklodvteg  evgpyeciag Tuxelv. [ékéhelvcag  Toig  yopotgmiktowg (L
YOLOTETEIKTALG) LETO OQIKLaAiov (1. d@@iKiaAiov) Kol Tod [Tpatl]rocitov Tod
nhyov, Hote En[i] OV tOTOV YevésOut [kai E]mbempiicar Ty Oy, oitiveg
Kote0OVTEC ebpav [Mudc] pn petolafoviag Tod Bdotog 00 pOvoV EQEToc
[6AAG] ikavo[ic] xpovolg S TO moAd VoTépav iv[at THY kdu]nv. dEoduey
totvuv v onv avopiav (1. avdpeiav) gvepye[ticat N]uac Ka[t]d Tovg vOpovg
Kol Tog kerevolg (I kelevoelg), Nyepdv, [cod kai] d[AJAov apyxovVI®V, TG
aobeveotépog kopalg taig ev]mofu[o]voarg (I [ed]motu[o]voalg) Kdpoug
ovvantesOot, kol Hpdg [kKowavn]0fjvar Tod¢ pepiopovg tf gvmoduovon (L
gdmotpovon) kdp[n Tod nedi]ov, Aéyopev tii Eppovmodet, | koi ETt tpdT[epov
... .] 1oig dexampmrolg EmevepnOnulely avt[f. Erednmlep ka[i] TOV VOGTOV

TPOTOTOTOC PE, [ Jot, x[o]i map® adTdV TNV glcpopay yevésOat [6€T

TOV T]EAEGUATOV TOV YOV TG KOUNG NUAV, Tvar ToYTon TY[Y6VvTES du]vnOdpev
€v 10 10i¢ ovvesTdval, Kol i TAvTOG GOl EVYOPLETHONL. SIEVTVYEL.

To Sabinianus, the most eminent praeses of Aegyptus Mercuria, from Sakaon
and Esouris and Arion from the village of Theadelphia. We petitioned your
excellency, lord, asking to partake of your beneficence, since we are not receiv-
ing water for the irrigation of our fields—and on account of this water shortage
the village has become debilitated—and have been reduced to poverty by pay-
ing taxes on so many unwatered [fields] for so long. You commanded that the
dike-inspectors along with a member of your staff and the chief of the district
come to the place to make an inspection of the situation, and when they came
down they discovered that we were not receiving water, not only in the present
year but for a long time, because the village is too far back. We therefore ask
your virility to show beneficence to us and that in accordance with the laws and
the commands, lord, both of yourself and other governors, that weaker villages
be attached to fortunate villages, and that we share our assessments with the
fortunate village of the plain (?), we mean Hermoupolis, to which even previ-
ously we were allotted . . . the dekaprotoi. Since they [are the beneficiaries?] of
the waters in the first instance, they also should contribute to the dues on the
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206 GARDEN OF EGYPT

lands of our village, so that, after benefiting from this we may be able to stay in
our idia and above all be grateful to you. Farewell.!"

The hearing before the praeses Valerius Ziper in P.Sakaon 33 must be read
in this context—the total collapse of the local socioenvironmental relation-
ships that constituted a functioning irrigation community—since it better
enables us to perceive the sheer powerlessness of Roman administration to
resolve Theadelphia’s problems. The two conflicts adjudicated at the hearing
were briefly discussed in the previous chapter (see Above, “Above and
Below”). In the first complaint, whose text is fragmentary, residents of a vil-
lage named Andromachis (not securely located but somewhere just to the
south/upstream of Theadelphia), are accused of damming up a canal and not
letting the water flow down.!”® Local memory of the contributions of the Appi-
anus estate also seem to have survived, since reference is made to one Alypios,
who had in the past (palai) done something to “a canal leading to the plain
(pedion) [sc. of Theadelphia?]” and equipped it with a stone-lined conduit
(rheithron), all with a view to the “improvement of irrigation” (paramythian
tés ardeias).'” The judgment in this complaint, here delivered in Latin, is like-
wise lacunose, although a full Greek translation is appended to the transcript:

0 TPOTOGITOG TOD TAYOV KOl Ol YOUOTETIKTOL TOV TOT®Y TOHTOVG 0OG AV
KOTOUAO0EY YOUAGLY TOV TOTOV AMOTEPPUKEVAL HETO TAoNG €VTOViNG dld
tayoioy (. toxémv) KoTavoykoslovow (I Kotovaykdoovotv) Tov avnTtov
tomov avokaddpat, tva 1o vidwp (1. Vdwp) TV cvvHON elcpotay Exetv SuvnoT.

The praepositus pagi and the dike inspectors of the area will discover those
who have blocked up the place with [earthwork] embankments (chomasin) and
will vigorously and swiftly compel [them] to clean out the place, so that the
water may be able to have its customary influx.

The Theadelphians’ second complaint is essentially identical in substance.
According to the Theadelphians’ advocate, a group of farmers somewhere

107. This and following translations are modified from Parassoglou.

108. For the village and its relative location see TM Geo 172.

109. PSakaon 33, 1l. 4-6: £t toivov mdhar AAOTIOG Sidpuyo Pépovcay €ig TO mediov [- ca.25 -] kal
MBivnv kateokevacey, 1O kahovpevov PiBpov (I peibpov) v dniadn S v [- ca.25 -lgiot
rmapopvdiov tiig apdiag (1. apdeiog). Rathbone, Economic Rationalism, 227.
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upstream from the village were likewise blocking up a shared canal and not
allowing water to flow downstream. Here, however, attention is drawn to the
relatively small amount of land farmed by the accused—"only twenty arourai”
(eikosi arouras monas)—suggesting that the Theadelphians objected here not
only to the blockage of the canal but their upstream competitors’ dispropor-
tionate water consumption:'°

ot tepi Mdvov kai ol T00Tov adehpoi, VtepKabNLeEVOL NIV kol Koot Apovpag
puovag kektnpévot €mt tod nediov, anoppdc[cojuay 10 pibpov (L PeiBpov) kai
0VK DGV £i¢ Nudig TéumesOon o Hdato. Emel T<OVT>01¢ OBV, TPOGKEL TOVTOVE
i ovyyopiv (1. cvyyopeiv) NUiv T0 Hdata, UMV 16€wg [[exov]] dvadeyopévov
TV giko[c]t dpovpdV T TeEAéopaTa, T dNAAOT EKEIVOV ATOPPOCGOVIMV TO
Voata Eyxev TN MueTépav yiiv—rkol £€lotdpedo o Toic dmeviedoey.

The associates of Manos and his brothers, who are above us (hyperkathémenoi
hémin) and possess only twenty arourai on the plain, are blocking up the chan-
nel and preventing the water from being sent on to us. Now inasmuch as it is
only proper that they either allow us to have the water, in which case we gladly
undertake to discharge the dues on the twenty arourai, or else, if they continue
blocking the water, take over our land—and we cede it to them henceforth.

Ziper’s Latin judgment accordingly reflects the specifics of the complaint, for
he orders that the alleged offenders take only the water they required (suffici-
ente aqua iuxta terram) and allow the rest to flow downstream:

Tziper v(ir) p(erfectissimus) praes(es) Aeg(ypti) Herc(uliae) d(ixit): praeposi-
tus pagi providebit quatenus hi adversus quos postulatur percepta sufficiente
aqua iuxta terram quam posside\n/t superfluam in terris susceptorum tuorum
tradant, quo idem quoque possint terras ad se pertinentes inrigare.

The most eminent Ziper, praeses of Aegyptus Herculia, said: “The praepositus
pagi will see to it that they against whom this charge is brought after having
drawn sufficient water in proportion to the land they possess will send on the
remaining water to your clients’ land, so that they too may be able to irrigate

their own land.”

110. Trans. modified from Parassoglou.
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Ziper’s judgments would seem a victory for the Theadelphians: clear and
authoritative declarations of their right to access the commons. Practically,
however, they were obtuse, for they rested on the erroneous assumption that in
the absence of illicit interference the flow of water downstream was a given,
rather than a product of the sorts of communal labors that Theadelphia’s minus-
cule remaining population could no longer undertake. The verdicts thus reflect
a decontextualized and mechanistic understanding of Fayytm irrigation, which
recognized neither the need for healthy communities capable of collective
action, nor the socioenvironmental disparities between Theadelphia and its
upstream neighbors, nor also the central role of these disparities in precipitat-
ing and sustaining its conflicts—entirely local issues of which, I suggest, the
Theadelphians themselves were keenly aware. This fraught encounter between
a moribund Egyptian irrigation community and a Roman praeses therefore
represents a failure to communicate between two ways of knowing of the
Fayylim’s waterscape—one rooted in a local knowledge that had emerged
from the work of producing and sharing local water flows, the other in the
abstract normative principles that ostensibly governed such practices. That the
hearing was conducted in Greek and its verdicts delivered in Latin, all before a
small audience of presumably Egyptian-speaking farmers, whose predecessors
had required a translator (herméneus) in such settings, further hints at the
mutual incomprehensibility of the two sides."! This inability to communicate
was consequential, for beyond the liturgical obligations that continued to tie
Sakaon himself in place, it only reinforced the bonds of rural subjectivity that
kept Sakaon and his companions administratively bound to their idia—the
barely irrigable, underproductive, and hence increasingly untaxable territory of
an irrigation community that was already effectively defunct. From this per-
spective the remaining years of the village’s life seem a tragic pantomime: the
continued reenaction of communal irrigation practices in the absence of a func-
tioning irrigation community.

Lastly, as a piece of environmental history, the death of Theadelphia offers
us more than a glimpse of the unraveling of socionature in one tiny and ulti-
mately insignificant corner of the later Roman Empire. It also underscores the
importance of bridging between local and administrative knowledge in the
management of the commons."? In our case, the failure of the Roman state to

111. In P.Sakaon 32, 1. 23 and 33.
112. Rathwell, Armitage, and Berkes, “Bridging Knowledge Systems.”
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comprehend the Theadelphians’ problems on their own terms advanced neither
side’s interests, since state intervention succeeded only in perpetuating a vision
of rural subjectivity that prioritized the fixity and permanence of an irrigated
landscape that had already irrevocably changed. At a deeper level, however
Valerius Ziper’s judgments highlight the difficulty, if not the futility, of govern-
ing locally contingent socioenvironmental relationships in accordance with
universalizing principles, even when those principles are themselves inspired
by the very practices they presume to govern. Indeed, the ostensibly Roman
principle of proportional water sharing cited by Ziper in P.Sakaon 33 did not
originate in Roman law but had entered it via the experience of governing
irrigation-dependent societies elsewhere in the empire, from Spain to North
Africa, where proportional water sharing was practiced."> Embodied in a
rescript of the emperors Marcus Aurelius and Lucius Verus (161-69 CE), the
principle is preserved in Dig. 8.3.17:

Imperatores Antoninus et Verus Augusti rescripserunt aquam de flumine
publico pro modo possessionum ad irrigandos agros dividi oportere, nisi pro-
prio iure quis plus sibi datum ostenderit. item rescripserunt aquam ita demum

permitti duci, si sine iniuria alterius id fiat.

The emperors Antoninus and Verus Augustus replied that water from a public
river for irrigating fields should be divided in proportion to the property hold-
ings, unless someone show that more has been given to him by an individual
right. Likewise, they wrote that water is only allowed to be channeled if it can
be done without harm to another.''#

As the previous chapter argued, however, water-sharing regimes in small-
scale, farmer-managed irrigation communities are deeply informed by hydrol-
ogy of local environments. Consequently, each manifestation of proportional
water sharing encountered on the ground by Roman imperial administrators
was unique, the product of local traditions and local socioenvironmental rela-
tionships, all rooted in local knowledge of local natures. Proportional water-
sharing regimes are accordingly best regarded as internal expressions rather

113. Bannon, “Rivers, Rights, and ‘Romanization.”” For examples of proportionality see the Lex rivi
Hiberiensis in Lloris, “An Irrigation Decree,” 170—71; and the Lamasba irrigation schedule in Shaw,
“Lamasba,” 82—83.

114. Trans. Bannon, “Rivers, Rights, and ‘Romanization,’” 66.
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210 GARDEN OF EGYPT

than external causes of communalism in irrigation societies—emergent prod-
ucts of a thriving community’s collective dialectic with its surrounding envi-
ronment. The absorption of proportionality into Roman law thus represents the
abstraction of a universal prescription—fairness—from numerous deeply
embedded particulars. Unmoored from these generative contexts, however, the
principle alone was meaningless and without substance. As a result, its bare
prescription could not regenerate a functioning water-sharing community at
Theadelphia.'> What had once been generated from within, in other words,
could not be reimposed from without.

Conclusion

As at Philadelphia in the third century BCE, fourth-century CE Theadelphia
was host to a unique encounter between local Egyptian farmers and outsiders
who did not know the land like those who farmed it. By adopting the ground-
level perspective of the Theadelphians, we are better able to understand the
waterscape of the village on the terms of those who farmed it: a village perched
high near the end of a canal and all but unirrigated for lack of the bodies neces-
sary to produce a local water supply. Drawing on the previous chapter’s socio-
environmental reading of Fayylim irrigation communities, these arguments
have reemphasized that moving water is work—the work of individual bodies,
yes, but more importantly of cohesive communities constituted through the
reproduction of the local water flows by which the community is in turn bound
and sustained. This socioenvironmental contextualization sheds new light on
Theadelphia’s terminal period, most importantly by calling into question
whether the village can still rightly be described as a community in this period.
From the perspective of the late Roman state it clearly was, for it continued to
owe taxes on five hundred largely unirrigated arourai'® as well as yearly con-
tributions to the work of repairing public irrigation infrastructure.!'” However,
if my earlier reading of Fayytim villages as “communities of flow” is accepted,
then this community was already functionally extinct, since it was no longer
able to undertake the collective actions through which Fayytim irrigation com-

115. Paraphrasing Scott, Seeing Like a State, 310: “By themselves, the simplified rules can never gener-
ate a functioning community, city, or economy.”

116. P.Sakaon 35 (ca. 332 CE), 1l. 18-22.

117. P.Sakaon 53 (fourth century CE).
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munities were internally constituted. The failure or, more charitably, the inabil-
ity of provincial authorities to understand the socioenvironmental roots of The-
adelphia’s problems is what accounts for the village’s continued administrative
half-life in this period as a unit of fiscal and liturgical account, to which Sakaon
and a few others remained bound even after most of their fellow inhabitants
had moved on. This representation of Theadelphia’s demise as an internal phe-
nomenon long in the making also makes clear that any external obstructions to
its water supply were altogether epiphenomenal—for example, Cornelia
Romer’s argument that damage to the dam in the Tutlin basin in the fourth
century CE caused water to escape through the Masraf al-Wadi, thereby
decreasing the water supply to the western border canal and desiccating The-
adelphia."® Rémer’s argument is tantalizing and, if accepted by archaeologists,
will add greatly to our understanding of the functionality of the canal system in
the Western Fayytim. Still, infrastructural problems emerging in the early
fourth century CE would only have worsened a problem that had already by
this period reached a critical inflection point.

Yet as I have already suggested in the Introduction of this book, even if the
remaining Theadelphians had every reason to perceive their situation as a
(localized) disaster, it might appear otherwise from a broader perspective.
Indeed, Sakaon’s own description of the Theadelphian migrants in the nearby
Oxyrhynchite and Kynopolite nomes (P.Sakaon 44) suggests that, although
undeniably disruptive, the disintegration of Theadelphia’s irrigation commu-
nity was not an existential crisis for every one of its former inhabitants. As
archaeologist Michael Willcox reminds us, we must think of abandoned inhab-
itations not as corpses but as shells from which the living organism has moved
on to create new life elsewhere.!" But whether lived upstream in the Fayyim’s
wet and fertile central plain or in nearby Nile Valley nomes, the new lives of
former Theadelphians almost entirely escape the scholarly gaze. For in depart-
ing the tail ends of the Fayylim’s canal system, migrants left behind the arid
desert environment in which their papyri—their voices—were preserved, and
moved to lands in which the written word fast dissolves in water and returns to
the earth.

118. Romer, “Why Did the Villages.”
119. Willcox, “Marketing Conquest,” 137.
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Conclusion
Not Static but Flowing'

Like many of his neighbors, Mostafa’s farming days here are coming
to an end. Abuxta [Abt Ksa] lies at the end of the Nile’s water distri-
bution line that reaches the district. Village residents explain that peo-
ple up the canal have exceeded their share of water in recent years,
such that nothing reaches those at the bottom of the canal in the end.
—Philip Rizk, “Water Scarcity in the Fields: A Glimpse from Fay-
oum,” Egypt Independent, 12 July 2010°

As historical geographer Peter Thonemann has rightly warned, by yoking a
diachronic perspective to a synchronic mode of presentation, historians of pre-
modern landscapes risk “reducing a highly fluid and contingent environmental
dialectic to an unchanging web of geological and social constraints.” As a
result, every past century merges into an undifferentiated unity—*"“the frozen
inertia of ‘non-time’”—from which evidence may be plucked at will to illumi-
nate a static and unchanging nature.? This risk has been unavoidable here, par-
ticularly in the first two chapters. Yet like Thonemann’s Maeander Valley, the
landscape of the premodern Fayyiim is visible only in fragments, some larger,
some smaller, scattered across a considerable timespan. The extent to which
my reassembly of these fragments has successfully avoided suggesting a time-
less continuity—yet another quaint diorama of Eternal Egypt, here thinly

1. Modifying Keenan, “Deserted Villages,” 138, on the Fayyiim’s “not static but shifting” village
topography.

2. https://egyptindependent.com/water-scarcity-fields-glimpse-fayoum/.

3. Thonemann, The Maeander Valley, xv.
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obscured by a faddish terminological haze—is for others to judge. The intent,
to be certain, was decidedly otherwise. For while flowing water has proved
highly effective at eroding disciplinary boundaries, revealing strong continu-
ities, and bringing disparate historiographical and evidentiary streams into
communication, its power likewise to disrupt and transform, to reshape land-
scapes and mark boundaries both in space and in time, has been visible
throughout. Moreover, water’s distinctly hybrid materiality—its ability to
divide and connect, to disperse and collect—did not shape the premodern
Fayytm’s rural landscape on its own but rather through the consistent media-
tion of human agency. This book, in other words, has been a study not only of
flowing water but also of choice: the innumerable everyday decisions, occa-
sionally sighted in our evidence but most often passing unseen, that in all peri-
ods harnessed water’s flow and put its jointly productive and disruptive capaci-
ties to work. Above all else, these generative entanglements between flowing
water and its human producers cum dependents have been the heart of this
study. From this perspective, the intimate links between the sense of wonder
and astonishment with which we began and the more sober note of the con-
cluding chapter immediately become clear, for both the luxuriant garden so
frequently admired over the centuries and the increasingly barren waste of
fourth-century Theadelphia were human landscapes—products of unique local
entanglements with water and the routine work of determining where it would
flow and, consequently, where it would not.*

This attention to the transhistorical, socioenvironmental phenomenology
of water flow has borne considerable interpretive fruit. At a bare practical
level, it has demonstrated to scholars of the Graeco-Roman period the utility of
later comparative evidence for the landscape and environmental history of pre-
modern Egypt. This should encourage future explorations of such sources,
Arabic in particular, a wealth heretofore largely untapped by students of earlier
periods.’ This diachronism has also contributed to a more nuanced vision of
premodern Egyptian water management by revealing the interpretive poverty
of debates pitting state power against local agency and instead illuminating a
shifting series of intersections between nature, states, and rural society, each of
which bore differently on the flow of water through the Fayyim’s canal sys-
tem. In the Roman period in particular, this unique canal system was a site of

4. Drawing on the language of Barnes, Cultivating the Nile, 2-3.
5. See now, however, the survey in Malleson, The Fayum Landscape, 147-87.
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214 GARDEN OF EGYPT

intimate encounters between imperial power and rural subjects, the need to
continue producing water flow enmeshing both in bonds of mutual obligation
and dependence. Here at ground level, following water’s flow across the land-
scape has also revealed significant hydrological and hydraulic disparities
between the central and marginal subdivisions of the canal system, thereby
resolving the apparent contradiction between the largely single-cropped land-
scapes visible in the papyri and the perennially cultivated garden environment
described by Islamic sources. Far from irreconcilable, each was a manifesta-
tion of a productive dialectic between human communities and their local envi-
ronments. This consistent centering of human agency—the ability even of
individual irrigators to alter canal flow and disrupt the lives and landscapes of
neighbors downstream—has likewise disclosed the fundamental liquidity of a
land- and waterscape that was not static but flowing and thus always in the
process of transformation. This essential flux was nonetheless starkly at odds
with the aims of Roman administration, which sought to preserve the Fayytim’s
shape and extent through the compulsory annual reproduction of extant pat-
terns of water flow. Yet this administrative imperative ultimately could not
overcome the need for cultivators to follow the flow of waters whose course
had irrevocably changed. Viewed in this light, Valerius Ziper’s attempts to
resolve Theadelphia’s conflicts and keep its few remaining inhabitants in place
appear not only inept but also perverse.

Although most apparent in the closing discussion of Theadelphia, the
local—local communities, local water flows, local agroenvironments, and so
on—has assumed pride of place throughout much of this study. Rightly so,
since a bottom-up perspective is essential to any account of irrigation and agri-
cultural practices in small-scale rural communities. Yet this valorization of the
local has also come at a cost. By framing irrigation and agricultural practices
as the products of an ongoing dialexis between rural communities and the
unique environments in which they were embedded, it effectively limits the
broader applicability of any conclusions drawn from Fayyiim evidence. In
many respects this simply reinforces an emerging consensus that the ancient
Fayytim’s marginal villages were unrepresentative of rural Egypt as a whole in
the Graeco-Roman period.® Indeed, as the second chapter demonstrated, these
settlements were atypical even of the wider Fayytm. This is consequential,

6. For which see Monson, From the Ptolemies to the Romans, 50-69; and Monson, “Communal Agri-
culture.” See also the comparisons between the Edfu land survey and Kerkeosiris in Christensen,
Thompson, and Vandorpe, Land and Taxes, 13-15, 27, and 31-32.
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since the Fayyiim’s margins are the source of the majority of the surviving
papyri of rural provenance. A nuanced understanding of rural landscapes else-
where in Graeco-Roman Egypt is therefore forestalled by our inability to per-
ceive in detail the certain diversity of local human-water entanglements
through which these landscapes were constituted.” This frustration notwith-
standing, there remains some reason for cheer, namely because estimates of
Roman Egypt’s total population and aggregate agricultural productivity have
been based in large part on extrapolations from data in Fayytim papyri.® As |
have argued more thoroughly elsewhere, this likely results in significant under-
estimates for both figures, a suggestion well supported by later comparative
evidence. Paradoxically, then, this study’s less-than-optimistic appraisal of the
Fayyim’s ancient margins has positive implications for the population and
productivity of Roman Egypt as a whole.’

In many respects, then, this study has been an attempt to recover, if only in
part, the striking peculiarity that transfixed the ancient, medieval, and modern
observers quoted in the Introduction—an attempt, in other words, to make the
Fayytm strange again. But beyond the immediate goal of contributing to the
emerging environmental historiography of premodern Egypt, the book has
broader implications for the environmental history of the ancient Mediterra-
nean. Above all else, it is a programmatic argument for reorienting scholarly
attentions away from the stratospheric heights of solar cycles, pandemics, and
climate change and toward the everyday lived experience of nature in antig-
uity. Such an approach necessarily yet productively narrows the field of view.
As Horden and Purcell so painstakingly elaborated more than two decades ago,
the Mediterranean is a fractured whole: a tightly interconnected tapestry of
ecological microregions each with their own unique character.!” The present
work is more microscopic still, embracing even the tightly circumscribed envi-
ronments of single country villages. Yet this is not microhistory for its own
sake; rather, it is an assertion that place, no matter how narrowly construed,
matters in environmental history, since it is at ground level that the relation-
ships between human and nonhuman natures are most intimate and meaning-

7. A partial exception is the oblique glimpse of the Mendesian nome in the carbonized papyri from
Roman Thmouis. Blouin, Triangular Landscapes, esp. 13—169. See also Willems et al., “The Analy-
sis of Historical Maps,” for one possible, if still partial, approach to the reconstruction of premodern
irrigated landscapes.

8. Rathbone, “Villages, Land and Population,” 108-9; and Rathbone, “Roman Egypt,” 703—4.

. Haug, “Agriculture in Roman Egypt,” 523-28.

10. Horden and Purcell, The Corrupting Sea.
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216 GARDEN OF EGYPT

ful. Any environmental history that seeks to hear people speaking must there-
fore eschew an overreliance on macroscopic generalizations, sterile models,
and cliometry and instead locate its subjects in place, embedded in their sur-
rounding nature."" To be sure, this is neither to claim that the environmental
history of the premodern Mediterranean must always and everywhere be local
history, nor is it naively to discount the considerable obstacles faced by schol-
ars of regions outside of Egypt, where the granular perspective provided by
papyri is altogether lacking. Admittedly, even by Egyptian standards the evi-
dence for the Fayytm is also singularly robust, microscopic, and continuous,
which limits the direct applicability of the approach pursued here. All the same,
this study’s thoroughgoing demonstration of the centrality of place in human-
nature entanglement indicates that investigations of narrow geographical com-
pass yet broad temporal scale are most likely to reveal the generative and pro-
ductive socioenvironmental relationships through which ancient communities
were constituted. Such work—environmental histories of the everyday—
would be a far cry from the recent spate of environmental disaster-histories,
which conceptually segregate humans from a “cunning and capricious” nature
and cast environmental phenomena as actors in what are otherwise traditional
declensionist dramas.”? Of course, even this study concluded on a scene of
socioenvironmental dissolution and decline, albeit of a single community. A
view from below deeply informed by a sense of place nonetheless enabled us
to see both the human complexity and the distinct locality of these events,
thereby frustrating any attempt to ascribe causal significance to any single fac-
tor or to treat them as representative of contemporary trends.”® A diachronic
perspective, moreover, allowed us to situate the seeming rupture represented
by Theadelphia’s eventual abandonment within a larger continuity. For when
the roughly six centuries of this marginal village’s existence are set alongside
the continuously uninterrupted lives of more flourishing villages on the central
plain, the seeming crisis of its decline comes to look rather more like the early
stages of a long transition toward a more locally sustainable socioenvironmen-
tal equilibrium."

11. Drawing on language in Goldberg, Sephardi and Middle Eastern Jewries, 49.

12. See esp. Harper, The Fate of Rome, quote on p. 5; and McCormick, “What Climate Science.” Cf. the
somewhat more nuanced language of Manning et al., “Volcanic Suppression of Nile Summer
Flooding.”

13. Remembering here that sites at the southern and perhaps even eastern margins would not be aban-
doned until much later. See chapter 2 above, pp. 78-83.

14. Cf. Fisher, Hill, and Feinman, “Environmental Studies,” 8-9.
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In sum, although this book has been argued and organized with a view to
elaborating the socioenvironmental context of a single dying late-Roman vil-
lage, it may also be read as an enthusiastic rejoinder to Kristina Sessa’s call to
move beyond science-driven environmental histories of decline and fall—"“the
obsession with finding the edges of things”—and instead to study ancient
human-nature relationships on their own terms.” To this end, this book’s most
significant contribution is not its discussion of Theadelphia but its exploration
of the mundane human-water entanglements that continually remade the liquid
landscape of the Fayytim through the perpetual redirection of water flow. From
this inherently diachronic vantage point, notions of a Fayytim floruit and sub-
sequent decline have less explanatory power, appearing not as neutral descrip-
tors but as fallacies of disciplinary specialization and temporal particularism.
Indeed, the very concept of the Fayytim’s decline in late antiquity and the early
Islamic period effectively establishes the more expansive and productive land-
scape of the early Roman period—itself largely the production of a revenue-
hungry and not infrequently coercive state administration—as an environmen-
tal telos, thereby necessarily branding all subsequent retrenchment as a
regrettable deterioration. If this is indeed so, then the Fayytim is in decline yet
again, since the western extremes of the depression, reclaimed and resettled
during the Nasser era in the early 1960s, are once more desiccating, as they did
at Theadelphia many centuries before. For want of water, farmers at the tail end
of the western border canal are trickling away, their once-verdant fields return-
ing to dust and desert. Yet the waters that once reached these tail end communi-
ties have not disappeared; rather, their flow has been redirected for land recla-
mation projects upstream. Many at the tail end have thus moved up the canal
to farm plots on these newly reclaimed lands.'® Here they will continue to alter
the flow of water through the Fayytim’s canal system and, in the process, (re)
make the land anew.

15. Sessa, “The New Environmental Fall of Rome,” 249, citing Bowes and Gutteridge, “Rethinking the
Later Roman Landscape,” 407.
16. Barnes, Cultivating the Nile, 122-25.
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Appendix

English translation of al-Maqr1z1 (1364—1442) on the canals and villages of the
Fayyiim, containing an epitome of Abii Ishaq’s description of its irrigation sys-
tem (1031 CE).!

An Account of What Has Been Said about the Fayyium,
Its Canals, and Its Villages

Al-Ya‘qibi® stated: “In prior days one said ‘Egypt and the Fayyim’ because of
the splendor of the Fayylim and its great productivity. Its wheat is renowned
and linen-cloth is produced there.” Al-Mas‘Qid1 says that the meaning of al-
Fayyiim is one thousand days (alf yawm).?

Al-Quda T* stated: “Al-Fayyiim is a city designed by the prophet Joseph—
Peace be upon Him—through divine inspiration (wahy). It had three hundred

1. Translation based upon Ayman Fu’ad Sayyid’s 2013 critical edition: Al-Magqrizi, Khitat, 1:669-74.
Cf. the French translations by Quatremeére, Mémoires géographiques, 1:392—402; and Bouriant in
Description topographique, 2:734-40 (reprinted with minor alterations by Omar Toussoun in
Meémoire sur [’histoire du Nil, 1:253-58). The manuscript consulted by Quatremére and the edition
used by Bouriant—Kitab al-mawa ‘iz wa-al-i ‘tibar bi-dhikr al-khitat wa-al-athar, ed. Muhammad
ibn ‘Abd al-Rahman Quttah al-‘Adawi (Bulaq al-Qahirah: Dar al-Tiba‘ah al-MistTyah, 1853)—both
contain occasional misspellings of toponyms and canal names, which were subsequently repro-
duced in translation. These are identified in the notes below.

2. Al-Ya'qubi, Kitab al-buldan, 119.

Al-Mas Gdi, Murij al-dhahab 2:330. So also Ibn ‘Abd al-Hakam, Futih, 15.

4. Abu ‘Abdallah Muhammad ibn Salamah ibn Ja‘far ibn ‘Ali ibn Hakmin al-Quda‘T (d. 1062), from
his lost work the Kitab Khitat Misr, otherwise known as al-Mukhtar fi dhikr al-khitat wa-I-athar.
See Tahere Qutbuddin, ed. and trans., Al-Qadi al-Quda i: A Treasury of Virtues, Saying, Sermons
and Teachings of ‘Alt with the One Hundred Proverbs Attributed to al-Jahiz. Library of Arabic Lit-
erature (New York: NYU Press, 2013), xx.

w

219

Haug, Brendan. Garden of Egypt: Irrigation, Society, and the State In the Premodern Fayyum.
E-book, Ann Arbor, MI: University of Michigan Press, 2024, https://doi.org/10.3998/mpub.11736090.
Downloaded on behalf of 18.222.163.88



220 GARDEN OF EGYPT

and sixty villages, each of which could feed Egypt for a day on their own and
could therefore feed Egypt for a year.”

“It is cultivated by [a Nile flood of] twelve cubits® and is not submerged by
any increase over that amount since Joseph—Peace be upon Him—made a
stream for [each village] arranged in such a way that their water entered con-
tinuously, regulated by stacks of stones. And for this [reason] he built
al-Lahan.”

Ibn Ridwan’ stated: “The Fayyim—the water of the Nile is stored within it
and it is sown multiple times during the year. When it is released, one observes
that this water changes the color of the Nile and its taste. One perceives this
situation most acutely in Buhayra [i.e., in the western Delta] in the days of
summer?® at Saft and al-Nahiya® and up-country near the Fayyiim. This situa-
tion is terrible for the people of the city”—he means Misr [i.e., Fustat]—
“especially when the south wind blows” because the Fayyiim is south of the
city of Misr at a distance far from its land.

Al-Qadi Al-Sa‘id Abii-1-Hasan “Alf ibn al-Qadt al-Mu'taman Bagqiyyat al-
Dawlah Ab1 ‘Amr ‘Uthman ibn Ytsuf al-Quraysht al-MakhziimT stated in his
book Minhdj fi ‘ilm al-khardj [Curriculum for the Understanding of the Land-
Tax]: “These districts are among the best with regard to organization. Their
lands are very extensive and the country most excellent. But ruin has overcome
some of them through the dearth of inhabitants and the encroachment of sand
over much of their land. I have consulted a register (dustir) produced by Abi
Ishaq Ibrahim ibn Ja'far ibn al-Hasan ibn Ishaq for recording the canals of the
abandoned districts and the villages along them. I have presented it here
although some of them have already been abandoned and others have changed
their names and the locations of others are unknown because of their abandon-
ment. But I have presented it so that it may be learned what of it is presently
under cultivation and [so that] whoever desires to restore to cultivation as
much of the desolation as he can may be enlightened by it. Citing this has also
the benefit of conveying the water quota of each locality. Transcript:

4

So also Ibn al-Kindi, Fada il Misr, 33.

So also al-Bakri, AI-Masalik wa’l-mamalik, 1:515 (no. 866); and al-Nabulusi, VF, 44.

7. Ibn Ridwan, Kitab daf* madar al-abdan, 16. English trans. by Dols On the Prevention of Bodily 1lls,
110.

8. The text of Ibn Ridwan edited by Dols reads fi ayyam al-Nil (“in the days of the Nile [flood]”)
instead of fi ayyam al-qayz (“in the days of summer”) in Maqrizi’s recension of Abi Ishaq. The two
are nonetheless synonymous.

9.  Saft al-Laban and al-Nahya northwest of Giza.

&
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Register of what has been revealed by an investigation into the state of the
principal canals in the city [i.e., region] of al-Fayyiim, their locations, what
water quota (shurb) each village receives from them,'” the rules for their clos-
ing (al-sadd), opening (al-fath), rectification (al-ta ‘dil),"" and cleaning out (al-
tahrir),”? and the timing of it. Prepared in Jumada II, Year 422 [March 1031
CE].

We begin, with God’s aid and the beauty of his success, by indicating the
state of the Grand Canal (Bahr al-A ‘zam),” from which this canal [derives],
then we will mention the material upon whose soundness its soundness
[depends]."

Grand Canal of the Fayyum (Khalyj al-Fayyim al-A ‘zam). Water is con-
ducted to this canal by the small river known as al-Manha from the Rock of
Joseph (al-Hajar al-Yisufi)."> This river [i.e., the al-Manha] is above [the
canal] in the mountain known as the Sorceress’ Seat in upper Ashmiinayn, and
several rural areas are watered from it, those of Ashmiin, al-Qays, and al-
Ahnas. Along its twin banks are numerous villages irrigated by it, watering
from it the vineyards they possess.

The Rock of Joseph. The Rock of Joseph is a wall constructed of brick and
the lime known by the ancients as sarizj,'® which is lime and oil. Its construction
is oriented from north to south and its southern end abuts a wall like it in con-
struction running precisely west to east, and it is enclosed at its end with two

10. No such information is preserved in this redaction of the original dustiir.

11. Apart from al-sadd and al-fath, the vocabulary Abu Ishaq uses to describe canal management
is obscure. Al-ta‘dil (JiJ.;?J\) signifies straightening, modification, rectification, regulation, or
improvement. Urbain Bouriant regarded the term as a reference to water sharing and translated it
as répartition or distribution, i.e., the distribution of water between irrigators. This is surely incor-
rect, since in the entries where the timing of al-fa 'dil is specified, it occurs only after the annual
distribution of water through the canal is complete early in the month of Baramtida/Pharmouthi, i.e.,
at the beginning of the low-water season. The word should instead be regarded as a reference to the
maintenance and repair (“rectification”) of public canals after the irrigation season.

12, Al-tahrir (; ~3))) denotes freeing/liberation but also redaction, whence Bouriant’s réglementation,
i.e., the regulations governing water sharing between villages. Once again, this is surely mistaken.
Abu Ishaq elsewhere pairs al-ta 'dil with al-tahsin (w«;ﬁ.ﬂ, “improvement”) and tahyiz (=), an
obscure term of uncertain meaning (on which see n. 34 below). This once again suggests that the
term is a reference to canal maintenance rather than water sharing. I accordingly understand al-
tahrir as the freeing-up, i.e., cleaning out, of public canals.

13. The terminal stretch of the Bahr Yaisuf within the Fayytim.

14, o Mo A 453l S, The sense of this passage is unclear. The “material” (madda) in ques-
tion may refer to the water upon which the “soundness” (salah) or more generally the benefit or
utility of the canal depends.

15. 1l.e., the al-Lahtin dam, on which see below.

16. Possibly from Sahidic Coptic cwps / Bohairic xwpx (Crum 831a): “mixed contents, compound,
mixture.” 6 frequently interchanges with « (Crum 801), while «x can also be rendered as Arabic _»
(Crum 745b).
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abutments (maylan)" and its length is two hundred work cubits. After running
eighty cubits to the west, the southern tip of the Great Wall reaches this wall. The
purpose of the construction of the Great Wall is to return water to Madinat al-
Fayylim when it has reached the measure of twelve cubits.”® The length of this
wall running from west to east, then rejoining the gap, then descending from the
ends of this gap to a gap like it encountering it from the north, is fifty cubits. The
portion that is between these two gaps—that is, the lower part—is one hundred
and ten cubits. The depth of the lowered part is four cubits. This low area is what
is shut by a brushwood-made dam (jisr) called a lamsh. The width of the part
upon which water runs at the time of the Nile [flood]—this being the place of the
lamsh and that which meets it on the eastern side—is forty cubits. Boats travel
over it at the time of the Nile [flood]. The place of the lamsh is enclosed by two
buttresses whose purpose is to brace the second lamsh.

And this gap meets the north face at a length of three hundred seventy-two
cubits, then it meets—at the end of its span—a wall laid out in its orientation to
the east the structure of the Rock [of Joseph]. And its length along the orientation
to the east is one hundred cubits. Then it lowers at the place where it meets this
wall at a length of twenty cubits, and the extent of the lowered part is two cubits.
And this lowered part is also closed by a dam of brushwood called /knd.

And the length of the remainder of which wall until its northern extremity
is one hundred and thirty-six cubits, and in front of it along its length is a stone-
paved surface (muballat), and in it are channels (ganatir) made of stone, and in
ancient times they channeled water to the Fayylim via an ancient canal in
which there are obstructions today. And there were gates in them, and the
ancient channels were ten in number. And altogether, the Great Wall from its
end is seven hundred and seventy-two work cubits, excluding the opposed
east-west wall.

This Great Wall runs complete on all sides until it reaches the mountain,
and in the summer its traces are visible, but not in a straight line, and its width
varies. And whenever its upper surface is reached its width decreases. The
width of its uppermost part with the visible portion of its lower parts is in total

17. L (mayl), lit. “inclination.”

18. Le., to admit water to the Fayytim only when it has reached this predetermined height of twelve
cubits. On the Fayytm’s need for only a twelve-cubit flood see chapter 1 under ”Capturing the
Flood.”
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sixteen cubits. There are holes in it through which water flows, and these are
colored glass culverts resembling blue enamel or sulimani.”

And it is among the most beautiful marvels in the greatness of its construc-
tion and its perfection. For it is one of the constructions that surpasses the
Lighthouse of Alexandria and the building of the Pyramids. For it is miracu-
lous that the Nile has been passing over it since the era of Joseph—Peace be
upon Him—until the present yet its stability remains unchanged.

In the present day, the waters come from this canal [i.e., the Bahr al-
Manhd] to Madinat al-Fayytim via the Grand Canal, which flows between the
land of the two villages known as Damiina?® and al-Lahiin and irrigates these
two villages and others. And their vineyards are irrigated from it by wheels
(dawalib) on cattle’s necks. When the Nile fails to rise to its cultivated land,?!
it is irrigated by cattle’s necks and cultivated.

And the Great Canal comes to the canal known as the Khalij Al-Awasi,??
which has no regulation for closing or opening or rectification (al-ta ‘dil). And
it reaches the village known as Bayad and fills its reservoir (birka) and other
reservoirs, and on the reservoirs are divisors and every divisor receives a suf-
ficient amount [of water] for the irrigation of the land it is upon. And it [the
canal] then reaches the village known as al-Usiyya al-Kubra, which is irrigated
from it by two divisors with a gate for their regulation. It irrigates its palms and
trees. On its bank is a mill turned by water.

It then arrives at three divisors at its terminus, the village known as
Marta.”? One divisor is for the village, another for multiple tax-farms
(gabalat),”* and the third divisor irrigates one of the groves (ahya’) of palms.

19. Glass or glazing infused with cobalt to imitate the blue of lapis lazuli. Julian Henderson, Ancient
Glass: An Interdisciplinary Exploration (Cambridge: Cambridge University Press, 2013), 72-73.

20. Al-Nabulusi’s Dumih al-Lahtn, perhaps identical with Graeco-Egyptian chorion Tmouei (TM Geo
2444), which is linked to this portion of the Fayylim in two late papyri, SPP 20.271 (seventh—eighth
century) and SB 6.9583 (eighth century).

21. Lit. “to its black[ness]” (sawad), referring to the black Nile alluvium that covered the cultivated
landscape. Cf. the ancient Egyptian name for the countryside, the “black land” (km.f), later Coptic
Kéme (KHME).

22. Possibly identical with the ancient eastern desert canal, later the Bahr Waradan, which was aban-
doned by al-NabulusT’s day. See chapter 2 under "The Margins.”

23. Identification uncertain. Toussoun equated Martina with al-Rubayyat or al-Rawda but without any
justification (Mémoire sur I’histoire du Nil, 1:260).

24. Lit. “contract,” a gabala is a domain on which the right to collect taxes is ceded to a private person.
On tax-farming in the Fatimid period see Wickham, “The Power of Property.”
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And on this grove are waterwheels and orchards that have been ruined and
sycamore encircles them. And there were in it houses in the palm fields. Then
it comes to a second grove like the first.

Then it comes to the village known as al-Khariba?® and fills its reservoir.
Then it comes to three divisors in a row, above which is a nonfunctioning
canal, and several villages are irrigated from these divisors. Then the waters
from this canal reach al-Bats, which is its terminus.

And along the Grand Canal are alluvial deposits, which are irrigated from
the water flowing from its mouths. And when the Nile [flood] diminishes, nets
are set up on its mouths to regulate the catching of fish.

Then the Grand Canal reaches, on the right of one who heads toward al-
Fayytm [city], the canal known as the Samastiis Canal, from which Samastiis?®
and other places are irrigated. Considerable alluvial sediment reaches the des-
ert on its east and south and [covers the space] between this canal and the
al-AwasT.

Then the Grand Canal also reaches the Dahala®’ Canal, from which multi-
ple villages are irrigated and along which rice and other crops are cultivated.

Then the Grand Canal reaches three canals, reaching the Tanbatawa
Canal.?® On this canal are three ancient gates from the time of Joseph. And the
width of each of these gates is two work cubits and water passes through them
and it comes to two gates of Joseph’s day. The regulation of this canal: all of its
alternating [canals] are closed when 10 [days] have passed from Hatiir until its
end, then opened on the first of Kiyahk until 10 [days] remain in it, then opened
until 10 [days] have passed from Taba, then opened on Laylat al-Ghitas [i.e.,
Epiphany] until the end of Tuba, then closed on the first of Amshir until 10
[days] remain in it, then opened when ten [days] remain in [Amshir] until 10
[days] have passed from Baramhat, then opened until 10 [days] have passed
from Baramiida. Then it is rectified® into its proper place. The villages on its

25. & #J(bi-I-Khariba). Bull#q& o\ (bi-I-Jawba), rendered Djoubah by Quatremére, Goubah by
Bouriant, and both Gouba and el-Jouba by Toussoun. Al-Jawba (“the Pit”) is the name Ibn ‘Abd al-
Hakam gives to the Fayytim before its reclamation by Joseph. Khariba (“ruins”) may be a reference
to either ancient Philadelphia (Kawm al-Khariba al-Kabir) or the nearby site al-Khariba al-Saghir,
although this is far from certain.

26. Al-Nabulusi at VF, 47 describes Samastiis an abandoned site along the Bahr Waradan. See chapter
2 under “The Margins.”

27. &\as (Dahala). Bulaq 83 (Dhahala). Dahalah in Bouriant and Zahalah in Toussoun.

28. syUays (Tanabtawa). Bulaq sgUaxy. Beintawah in Bouriant and Bintawah in Toussoun.

29. JA%} (yu‘addal), i.e., the undertaking of al-ta ‘dil, here occurring only after the annual waters had
been distributed.
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northern bank had been abandoned. Multiple villages are irrigated by it. On
this canal is built, under the mountain, a vaulted drainage outlet (mafid bi-
gabw), through which the water flows in the time of its increase.*

Then the Grand Canal reaches the Dalah Canal. It is a rotating canal and its
closing, opening, rectification (ta ‘dil), and improvement (tahsin) are governed
as stated above. It is on the left of someone who heads toward the city. It has
two gates made of stone from the time of Joseph and their width is two and one
quarter cubits. Multiple main villages are watered by it and other places. In its
middle is an outlet (mafid) opened during the time of the flood (al-istibhar’') to
channel the water into the Great Lake (al-Birka al-Uzmd, i.c., the Birkat
Qartin). And at the edge of this lake there is another channel with gates that, it
is said, were of iron. When [the water] increased, the gates were opened and
the water passes toward the west and flows, it is said, toward SantarTya.*> And
along these two canals were orchards and numerous vineyards irrigated by the
necks of cattle.

Then the Grand Canal comes to the Majniina Canal, so-called after the
large quantity of water that enters it. Its regulation in opening and the rest is as
already stated. It irrigates numerous villages and mills are turned by it. It
receives the surplus waters of the southern villages and [carries it] to the lake
[i.e., the Birkat Qartn] at the edge of the Fayyiim adjacent to the mountain
known as Abii Qatran.? It [i.e., the lake] receives the excess waters that flow
from the northern villages. It is the largest lake.

Then the Grand Canal comes to the Talalah Canal. It has two strong stone
gates of Joseph’s day, the width of each of which is two and two-thirds cubits.
There are no regulations for its closing, opening, rectification (fa ‘dil), or enclo-
sure (tahyiz) except when the Nile is insufficient (fagsir al-Nil), at which time
it is enclosed by means of brushwood (yuhayyiiz bi-hashish).>* Quarters of the

30. See above, chapter 2 under “The Margins.”

31. Lit. becoming wide or spacious, like the sea (bahr), presumably referring to the waters expanding
across the landscape.

32. Arabic geographers referred to Stwa as Santariya, likely an Arabicization of its local Egypto-Libyan
toponym, perhaps with additional Greek interference. For citations and a proposed etymology see
Klaus Peter Kuhlman, “Gleanings from the Texts in the Sanctuary of Amun at Aghturmi (Siwa
Oasis),” Mitteilungen des Deutschen Archdologischen Instituts, Abteilung Kairo 57 (2001): 187—
203 at 199 ff. In his description of Siwa, al-Maqrizi refers to the local language as al-Siwiyya
(Khitat, 1:637-38).

33. le., the Jabal Qatrani formation to the north of the Birkat Qartin.

34. ;.>5(tahyiz) is Abil Ishaq’s most obscure term. Urbain Bouriant mistook it as a reference to water
distribution and translated it as répartition. It is derived from ;s> (hawaza), which signifies gaining
control, possessing, enclosing, and confining. As a noun, hawz indicates a bounded or otherwise
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[capital] city are irrigated by it as are numerous fields and villages. The mouth
of the al-Bats canal (khalfj) is on it, which receives excess waters. It has gates
that are closed until the water rises to a fixed height on the elevated lands. If it
happens that the closure is damaged, the expense [for repair] on it comes from
the villages irrigated by it, in proportion to their [water] rights in it.

Then the Grand Canal comes to two canals on its southern and northern
banks, thereafter reaching the Bamwah3> Canal, which is on the right of one
who approaches Madinat al-Fayyiim and it is one of the rotating canals. On it
are two gates of Joseph’s day, each of which is two and one-half cubits in
width. It is regulated as stated above. Many quarters are irrigated by it and
numerous villages. It arrives at four divisors fitted with gates and a canal in
which there is a conduit (shadhrawan) into which water flows. And the Grand
Canal arrives at numerous canals that irrigate many villages.

The Tabdid [/ Tandud] Canal.’® There is a sweet water spring in it that
irrigates nearby lands when the canal is closed. This spring appeared when
[flood] water was insufficient and the place was dug out to make a well. The
spring then emerged from it and was sufficient.

Then the Grand Canal arrives at two canals in which there are ancient con-
duits and divisors of Joseph’s day. They have gates of Joseph’s day whose
opening and closing are regulated, and numerous villages are irrigated by
them. The schedule of these canals: they are both closed from 10 Hattir until its
end. They are opened at the beginning of Kthak for a period of 20 days and are
closed when 10 days remain [i.e., 21 Kihak] until Epiphany. They are then
opened on Epiphany until the end of Tiiba and closed at the start of Amshir for
a period of 20 days and opened when 10 days remain [i.e., 21 Amshir] until 20
Baramhat. They are opened [again] until 10 days pass from Baramuda, then

enclosed area. No Form II magsdar is attested in the lexica of Hans Wehr (p. 248); Lane (Book
1:667); or the modern Egyptian Arabic lexicon of Hinds and Badawi (p. 231), although hawwaza
(53> appears with the sense of driving camels to water. Several modern lexica pair the term ., s¢/)
(al-haw?s, canal lock) with ; s>, defining hawz al-haws as a lock chamber, i.e., the enclosed section
of the lock whose water level can be raised and lowered. See Had1 al-*Alawi, Qamiis al-mustalahat
al-sina Tyah wa-al-tikniilijiyah (Beirut: Dar al-Kuntiz al-Adabiyah, 1999), 420; Al-Lisan al- ‘Arabt
(Rabat: Al-Maktab al-Da’im li-Tansiq al-Ta'rib fi al-watan al-"Arabi, 1973), 9:410; Elias Antoon
Elias, Qamiis al-‘asri, ‘Arabi-Inkilizi (Cairo: al-Matba‘ah al-'Asriyah, 1958), 172. Cf. also jqsl>
(hawiiz), meaning reservoir or water-tower. Tahyiz thus seems to designate the enclosure and
empondment of the waters of the Talalah Canal by means of one or more unnamed structures con-
structed from brushwood (hashish). Bouriant’s translation here seems nearer the mark, since he
renders the following passage, _jwiow 55 b L) ais 3V, as quand la crue est insuffisante, on
se contente d’établir une digue d’herbes. )

35. osey (Bamwah). Bulaq ssews (Samwah). Samouah in Bouriant and Samouh in Toussoun.

36. 4.5 (Tubdiid) for which read 3545 (Tandiid). See chapter 2 under “The Center.”
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they are rectified and cultivation is attended to. And during the rectification
(ta ‘dil) each village receives a share (gism) of it [i.e., the work] equal to its
water allotment (shurb) in accordance with rules well-known among them.

I have epitomized the names of the villages he mentions since most of them are
now ruined. But God knows best.
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Note: Alternative toponyms referring to the same place are given in parenthe-

ses after the main entry. These toponyms also appear as entries with cross ref-

erences to the main entries. An asterix indicates that the toponym referred to

can be found in the Index Verborum.

Abgig (Begyg), 62

Abu Keseh, 69

Abt Ksa (Abuxta), 68-69, 87-88, 91, 212

Abuxta. See Abiu Ksa

Aegyptus Herculia, 154, 181, 2034, 207

Aegyptus Mercuria, 201, 204-5

Akhsas Abu ‘Usayya (Harfush), 86, 91

Akhsas al-Hallaq, 91, 164

Akhsas al-Najjar, 164

al-Ashmiin. See Ashmiinayn

al-Birka al-Uzma. See Birkat Qartin*

al-Hasbah, 81

al-Khariba al-Saghir, 79

al-Lahtn (Ptolemais Hormouy), 9, 15, 38-39,
42, 54,777,107, 131, 14041, 223

al-Lahtin dam. See Index Verborum

al-Lawast. See Khalij al-Awast

al-Manha canal. See Bahr Yasuf*

al-Rawda, 78, 164

al-Rubiyyat/Maqtal, 79, 99

Andrianton Kome. See Biyahmu

Andromachis, 154, 206

Arsinoite Nome. See Fayytim*

Argaitis canal. See Index Verborum

Ashmiinayn (al-Ashmin), 15, 38, 46, 221

Aswan, 49

Aswan High Dam, 40
Aswan Low Dam, 40
Asyit, 39-40

Asyit Barrage, 40
Attinou Isieion, 122

Bahr ‘Abdallah Wahbi. See Bahr Waradan

Balr al-Gharaq (Bahr Tanabtawayh; Khalij
Tanbatawa; oreiné dioryx Polemonos,
oreiné dioryx Tebtyneos), 16, 64, 81-83, 85,
92,141, 163, 224

Bahr al-Nazla (Bahr Dalah; Bahr Dilya), 58,
65, 82, 85, 120, 163, 225

Balr al-Rawda. See Khalij al-AwasT

Bahr Bi-la-ma’. See Masraf al-Bats*

Bahr BanT Majniin. See Majniina

Bahr Dalah. See Bahr al-Nazla

Bahr Dilya. See Bahr al-Nazla

Bahr Gharbiyya (Khalij Santariyya), 87

Bahr Qasr al-Banat (dioryx Pseinalitidos),
82-83, 130

Bahr Sanhiir. See Majniina

Bahr Sharqiyya. See Khalij al-Awast

Bahr Sila. See Khalij al-Awast
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Bahr Tabdud. See Bahr Tirsa

Bahr Tanabtawayh. See Bahr al-Gharaq

Bahr Tandtd. See Bahr Tirsa

Bahr Tanhala. See Khalij Talalah

Bahr Tirsa (Bahr Tabdad; Bahr Tandad), 85—
87,92, 226

Bahr Waradan (Bahr ‘Abdallah Wahbi; dioryx
Kleonos; oreiné dioryx Patsontis), 5, 67,
69, 77-79, 85, 88, 129, 132, 141

Bahr Yisuf. See Index Verborum

Bakchias (Umm al-Athl), 13, 67, 78, 129-32

Bamawayh, 86, 91

Bamwah, 85-86, 226

Bandiq, 100, 165

Bani Majniin. See Bani Salih

Bani Salih (Bani Majniin; Banti Majniin),
85-86

Bani Sweif, 40, 43

Bant Majniin. See Bani Salih

Bayad, 68-69, 79, 100, 223

Begyg. See Abgig

Bidad. See Khalij Tandad

Biljayah, 87

Birkat Gharaq, 57-58, 81-82, 105

Birkat Qartin. See Index Verborum

Biyahmi (Andrianton Komé; Piamouei), 86,
91,98

Blue Nile, 37

Buhayra, 37, 152, 220

Buljustiq. See Kerkesoucha Orous

Burjtit. See Philagris

Cairo, 3-5, 52-53, 98, 104, 114

Dahala, 85, 224

Dakhla Oasis, 159-60

Damanhir, 37

Dayr al-*Azab (Dumiishiyya; Mouchis), 81—
82,105,107

Dayrit. See Index Verborum

Defennot, 62

Dhat al-Safa’, 91, 158, 164

Dhat al-Safa’ canal, 88, 16364

Dimah al-Siba‘“. See Soknopaiou N&sos

Dimih al-Dathir, 98, 165

Dionysias (Qasr Qartin), 12-13, 82, 90

dioryx Kleonos. See Bahr Waradan

dioryx Pseinalitidos. See Bahr Qasr al-Banat

Diglawa, 64

Dumdshiyya. See Dayr al-‘Azab

Euhemeria (Qasr al-Banat), 13, 82, 90, 138,
156

Fana, 91

Fayytm. See Index Verborum
Fidaymin (Fidimin), 86-87
Fidimin. See Fidaymin
Furqus, 164

Gharaq City, 81
Gharaq basin, 58, 81-82

Halmyra, 105

Harfush. See Akhsas Abii ‘Usayya

Hasan Wasif intake, 81

Haud al-Tuydr, 59, 63

Haugris. See Hawwara

Hauf Ramsis, 37, 152

Hawwara (Hauéris), 78, 81, 107

Hawwara al-Bahriyya. See Hawwarat
al-Magqta’

Hawwara al-Saghir. See Hawwarat al-Magqta“

Hawwarat ‘Adlan, 9

Hawwarat al-Maqta' (Hawwara al-Bahriyya;
Hawwara al-Saghir), 77-78

Heliopolite nome, 178

Hephaistias, 169

Herakleia, 105

Herakleides meris, 132, 188

Herakleopolite nome, 123

Hermonthite nome, 124

Hermoupolis, 153, 201-2, 204-6

Ibion Argaiou, 106

Ibrahimiyya canal. See Index Verborum

Ibshaway (Ibshayat al-Rumman; Pisais; Pis-
hai), 87-88, 105

Ibshayat al-Rumman. See Ibshaway

Thrit, 87-88

Itsd, 56-58, 110

Itsa- ‘Izbat Abu al-Nur dike. See Index
Verborum

‘Izbat Abu-1 Nir, 58, 65

Jisr al-Bahlawan. See Index Verborum
Jisr al-Sheikh Gadallah. See Index
Verborum
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Kaminoi, 168

Karanis (Kaum Aushim), 5, 13, 67, 78, 95,
108, 128-31, 138, 174-75

Kaum Aushim. See Karanis

Kerkenouphis, 189-90

Kerkeosiris, 60, 95, 105-7, 154, 168-69, 171

Kerkesoucha, 107, 136-38

Kerkesoucha Orous (Buljusiq), 13-14

Khalij al-Awasi (al-Lawast; Bahr Sharqiyya;
Bahr Sila; Bahr al-Rawda), 68, 78-79, 85,
99, 223-24

Khalij Samasts, 79, 85

Khalij Santariyya. See Bahr Gharbiyya

Khalij Talalah (Bahr Tanhala), 85-86, 225

Khalij Tanbatawa. See Bahr al-Gharaq

Khalij Tandad (Bidad; Tabdad), 85-87, 92,
226

Korphotoi, 123

Kynopolite nome, 203, 211

Madinat Madi. See Narmouthis

Madinat al-Fayyam, 3, 49, 87, 98, 162, 219—
23,226

Mafalat, 38

Majniina (Bahr Bani Majntin; Bahr Sanhir),
85-86, 225

Masarat Sawi, 71

Masjid ‘A’isha, 64

Maslib, 71

Masraf al-Bats. See Index Verborum

Magraf al-Wadi. See Index Verborum

Matar Taris. See Mitr Taris

Middle Egypt, 2, 11, 45, 47

Minya, 40

Minyat al-Bats (Tamiya), 88, 164, 224

Minyat Aqna, 64, 162

Mitr Taris (Matar Taris), 71, 98, 164

Mouchis. See Dayr al-‘Azab

Munsha’at ‘Abdallah. See Munsha’at
al-Tawahin

Munsha’at al-Tawahin (Munsha’at
‘Abdallah), 88

Mugran, 64

Nagqalifa. See Naqalifa

Nagqalifa (Naqalifa), 86

Narmouthis (Madinat Madt; Narmuda), 13,
131, 138, 153, 157-58, 202

Narmiida. See Narmouthis

Nile. See Index Verborum
Nile Valley. See Index Verborum
Nuwayra, 157-58

oreiné dioryx Patsontis. See Bahr Waradan

oreiné dioryx Polemonos. See Bahr al-Gharaq

oreiné dioryx Tebtyneos. See Bahr al-Gharaq

Oxyrhynchite nome, 123-24, 126, 133, 203,
211

Oxyrynchus, 39, 43-44, 46, 98

Perkethaut. See Philagris

Philadelphia. See Index Verborum

Philagris (Burjtat; Perkethaut), 82, 173-74,
200

Philoteris (Watfa), 6667

Piamouei. See Biyahmi

Pisais. See Ibshaway

Pishai. See Ibshaway

Polydeukia, 82, 130

Psenaryo. See Stnart

Psenhyris. See Sanhtr

Pseonnophris. See Suntifar

Psineuris. See Sinniiris

Ptolemais Hormou. See al-Lahtin

Qalamshah (Qambasha), 59, 62, 64
Qalytb, 72

Qambasha. See Qalamshah

Qasr al-Banat. See Euhemeria
Qasr Qartin. See Dionysias
Qubhafa. See Qushiish

Qushtish (Quhafa), 80-81

Samastis, 79, 224

Sanabri, 79

Sanhir (Psenhyris), 86, 91, 108
Santariyya. See Stwa Oasis

Sayla, 71

Sedmoueh, 62

Selg. See Sila

Shidmd, 56, 62, 158

Shana, 100, 158-59

Sila (Selg), 79, 99

Siliyyin, 86

Stnarii (Psenaryo), 85-88, 100, 107, 119
Sinndris (Psineuris), 66, 88, 91, 108
Sinntris canal, 88

Stwa Oasis (Santariyya), 79
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Sohag, 38 Thanesamén, 17475
Soknopaiou Nésos (Dimah al-Siba‘), 12, 16, Theadelphia. See Index Verborum
106, 129, 131 Theogonis, 106, 168, 199
Sunifar (Pseonnophris), 80-81 Theoxenis, 153, 202
Thmouis, 188, 193
Tabdud. See Khalij Tandad Tima, 98
Talei. See Talithis Tirsa, 86, 100
Talit. See Talithis Tubhar, 165-66
Talithis (Talei; Talit), 1314, 82, 106 Tutln. See Tebtynis
Tamauis. See Tamiyya Tutin Basin. See Index Verborum
Tamiya. See Minyat al-Bats
Tamiyya (Tamauis), 3, 69-71, 78-80, 118 Umm al-Athl. See Bakchias
Tanchoris, 107 Umm al-Burayjat. See Tebtynis
Tanis, 89, 135-36, 155
Taurinou, 199 Watfa. See Philoteris

Tebtynis (Tutiin; Umm al-Burayjat), 13-14,
60, 82, 94, 129-31, 142, 169
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Abt Ishaq, 16-17, 85, 220-27

agricultural potential: double cropping, 15-17,
37, 63, 49, 97-103 (see also canal system:
seasonality); of Fayylim margins, 93-97.
See also barley; canal system: unequal
water distribution; conflicts: over water
access; cotton; dates; olives; rice; soil; sug-
arcane; vineyards; wheat

Al-Ard (The Land). See al-Sharqawi, ‘Abd
al-Rahman

al-Lahtn dam, 2-3, 10, 17, 40, 44, 49-56, 72,
110, 119-20, 130-31, 14042, 195, 220. See
also water storage

al-Makhzami, 16-17, 220-27

al-Magqrizi, 21, 47-48, 196, 219-27

al-Mas ‘adi, 2-3, 21, 42, 52

al-Nabulust, Abt ‘Uthman, 21-22, 39, 44-46,
53-54, 64-66, 75-88, 97-107, 13943,
16264

al-Sharqawi, ‘Abd al-Rahman, 14548

Amenembhat I11, 9, 78

anachoreésis, 133-35, 2034

Antonine Plague, 12, 25, 183-93, 197. See
also disease; Fayyliim: narrative of decline

Apollonios estate, 95, 118-19, 178, 180. See
also large estates

Appianus, Aurelius, 155, 184, 197, 199; estate,
96, 155, 184, 197-200, 202-3, 206 (see also
Heroninos, archive; large estates)

architekton, 114-21. See also Ptolemaic state

Argaitis canal, 39, 77, 130-31, 221

Ayyubid state, 33, 115, 139—43. See also state

Bahr Ydasuf, 5, 8-9, 31-32, 79-81, 83, 221,
223; dry-season flow, 4548, 72; etymol-
ogy, 8, 38-39; inlet, 55, 14041 (see also
Dayrit); seasonality, 4045 (see also canal
system: seasonality). See also Argaitis
canal; canal system

barley, 17, 99-100, 102. See also agricultural
potential

Barnes, Jessica, 30, 167-68

basin irrigation. See irrigation: flood-
recession irrigation

Birkat Qartin; elevation, 11; level, 11, 61, 63—
64, 81; name, 9-10; surface area, 11

canal system: flow speed and volume, 69,
73,78, 82-83, 88, 90-91; overview, 10,
32, 7688, 110; seasonality, 88—93 (see
also Bahr Yusuf: seasonality; Nile:
flood; agricultural potential: double
cropping); typology of canals, 91-92;
unequal water distribution, 90-91, 93—
103, 107-8, 151-59, 201-3, 208 (see also
agricultural potential; water rights). See
also Bahr Yusuf; infrastructure mainte-
nance; irrigation; water lifting; water
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