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The dCI-ivcd sign M269'aj is fonned by cmssing the inside of M260; additional hatch­
ing of the sides can make it look as if there were strokes protruding f!"Om its sides.
Unf0l1unatcly we arc unable to estimate the absolute size of this jal:

In Unlk. shepherds returned one unit of KlSIM~ for every 20 ewes. and 1 unit of
KJSIM b (gunificd KISIM) for evel)' three to lh'"ce and two-thirds nanny goals an­
nually (Englund 1998, 147 - 148). We nOle forcompal"ison that the Unlk containcl"
for dairy fal. KISIM,.,1> was also counted in the sexagesimal system. Green (who
identified KISIM,,1> with a fenncnted dairy producllike bUtlcrmilk. or yogUl1) sug­
gested that KISIM

a
and KlSIM

b
shal"ed the same semantic qualities (Green 1980,

9). To Green the difference in sign forms could be purely abstr~ct, rcfening to for
example different production quantities. Englund, on the other hand, suggested
that the gunified sign symbolized some form of visible difference in the jars used
for butter-oil made from sheep and goat's milk. Products made from goat's milk are
notol-ious for their "spicy" taste resulting from the particular make-up of the milk
solids (note especially the high content of the three fatty acids caplic, caprylic, and
caproic, combined with the high values of casein B; see for e.'(ample infomlation
made available from the Amelican Dairy Goat Association at w\vw.adga.com, for
more on goat's milk).

The identification of M 106
ra1

as dry cheese is based on both the fact that it is
listed immediately after M260 I M269

bl
, and the production rate extrapolated from

texIS B, C, E, as well as other texts. Above we established a relationship of one unit
.lO<. (measured in the capacity system C) of the product M t06a for each nanny goal.

It is likely thaI this represented the annual delivery from lhe herder to the owner of
the animals, as is lhe case in similar· Mesopotamian texts, and not necessalily the
entire production. One 30.. is presumably equivalent to between one and two liters
(see Englund and Damerow 1989,26-27 for a possible estimate of the absolute size
of Susa capacity notations). If M 106

a
is identified as dry cheese it would mean that

the Susa herder delivered almost t\...'ice the amount of dry cheese as his
Mesopotamian counterpart did 900 years later. AJthough this would amount to a
poorer compensation of the Susa goat herder than of his neo-Sumel-ian counter:..
pan, we are still dealing with rather low yearly deliveries of refined products, com­
pared to the assumed tOlal pmduction of milk from each nanny.

If we accept the hypothesis that M106(0) represents some form of dl)' cheesc
produced fmm the goat's milk or sheep's milk, and by comparison that M260 I
M269<aJ represents the butter-oil fTom the same animals, then wc must also assumc
that thcse accounts covered a period of what would be equivalent to onc solar year
(the lactation period of goalS is 305 days). A monthly dclivel)' of 1-2 liler's of dry
cheese per nanny goat is not possible. There are no recognizable indicato,·s in ei­
ther of the lwO production accounts suggesting that this was an account of one
yeal: divided into 12 months for example. Cel1ain prollrcuneiform texts dealing
with dair)' products and lhe growth of the herds are al,.anged in a similar way.
These do, normally, include a time-notation cOl1"esponding to one yea!: However, it
is likely and perhaps even possible to prove that Sus..., accountants operated with
infen-ed systems of timekeeping rather than with explicit time-notations (cf. Englund
1988). Unfortunately we can not usc the numbers of juvenile animals listed in our
text Aor D to assert whether these are actual annual documents (d. Green 1980, 14
and passim).
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The two produCIS (buucr'-oil and dry cheese) arc w!"illcn with (at least) four
diffel"cnt signs. FOI'cach pair we can isolate a main form and a graphically derivcd
valiant (fon11cd by modifying the ol·iginal. compamble to thc procedure known as
gunific<ltion in Mcsopotamia). This pairing is analogous to the situation in
Mesopotamia where butter-oil from ewe's milk is wriuen with the sign KISIM~; and
bUllel'-oil from nanny's milk is wriltcn with the sign KlSIMb-a gttnificd variant of
KlSIM

a
(sce Englund 1995a, 45. figure 10, and note thai Uruk sheep and goat hcrd­

ers did not. apparenlly, deliver dl)' cheese). Is it possible thaI Ihe samc distinction
existed in Susa? Due to the fragmentary nalurc of the firsl couple of entries of tcxt
C it is hard to judge if signs M269

a
and M269 are mere graphical varianls, or if the

difference is semantic as well. The poorly preservcd total of lext C (see figure 15)
appears to contain multiple entries of semantically distinct dairy bottles, suggest­
ing a more complex system than Ihc one describcd here.

As wc have seen, some of the fourteen units of the two production accounts
(text B and C) produced M260. while others produced M269lar Likewise, some
units produced M I06, and othcrs M106

a
(fOJ' images of the signs see figure 21,

below). Does this differentiation I'Clale 10 Ihe make-up of the Oocks? Even givcn the
poor state of preservation of lext A it is possible to give a lenlativc. but affilmati\'e
answer to this question. The Oocks with a majority of nannies and female kids
produced, as a rule the dcrived fOlms of the two products, that is M I06a, and M269lal
(compare cntries numbcr 3, 4, and perhaps 5 of lexl A, with entry 3 f.-om text B,
and entry 3 of text C). Whereas the nocks with a majOlityof ewes and female lambs
produced M106 and M260 (compare entTies 5 and 6 on the rc\'crse of text A, with
entJ)' 9 fmlll text B, and enllies 7 and 8 h-olll text C). We can visualize our findings
in the following way (figure 21):

Product Buttcr-oil Of)' chttSC'

Uruk

Ml06

<J
,"",, 1 ()(\

tonl.. ~u.......d fur
<bl~ aukl

Uruk

0\1260

Shcep's milk

Fig. 21 - Su.~a and Umk daily prodtlcls.
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Following buttcr+oil and dty cheese we rind four other plUducts which al-e more
difficult to decipher. The first of these products is wl-ittcn with the sign M9. It is
clear that more semantically distinct signs were wrillcn with the same sign M9 (or
two M I. a simple horizontal stroke). When M9 appears in the animal production
accounts it is without doubt an animal by-product. However, M9 can also appear
as pal1 of the sllings believed to be used exclusively to write pel'Sonal names. I will
not discuss the remaining products here.

Text F (figure 22)
Text F (MDP 17. 151) is a p,-imal'y document with two entries, and a lotal. The

overall stnlclul-e of text F is identical to text E, discussed above. There arc, how­
ever, substantial minor differences between text F and the other documents dis­
cussed in this study. The most important of these is that the owners in te.xl Fare
described with a string of signs instcad of only onc sign as in the othcl- texts dis­
cussed het-c. Thc "hand" of text F is also different from the othet- documents de­
scribed in this study, and the stmkes al·c "ncar-wedge" shaped.

Based on three arguments I will claim that text F belongs 10 a laiC phase of
pmto-Elamitc w"iting. and lhat the other texts discussed here belong to an early
phase. First, the scribal hand of text F resembles thai of the texts found in levels 15
through 14B dUl;ng the secure excavations of Susa in the 60's and 70's. The olher
texts descl;bed in this study have a slmnger resemblance to the texts found in level
17B and 16. Information from the old French excavations of Susa supporting this
line of argumentation is not readily available but we may suggest that for example
the tablets published in MOP 6 and apparently found in Ihe 1899 - 1900 scason in
trench 7 came from the samc level as text F. One of the two texLS reponcd in Mor­
gan 1900, seemingly identical wilh the second of twO texts published in Scheil 1900
(= MOP 6, -1996), and apparently found immediately below "I h'eauU" (con-espond­
ing, pt'esumably to level 1-1 in Le Brun 1971 figure 32), is more closely rdated to
text F than to any of the other texts discussed here. The other text published in
ScheH 1900 (=- MOP 6, 399), and presumably found in the same laye,· as the one
discussed above in fact rescmblcs text A, B, C. 0, and E more than F, at Icast with
reg:'lrd to structure. J-1owevct; the handwl;ting of MOP 6, 399 is closer to text F than
to the other texts.

The list of products in tc,xt F is the same as that found in the production ac­
counts (text B and C), and the primary document texi E. Howevel~ the form of
certain signs is considerably different. this is surnmadzed in figure 23. I suggest,
therefol"c, thaI the change in sign-fOims does not represent a regional or dinleclic<:d
differencc, but rathel- a tcmporal evolution in the repertoi,·c. In fact, this can be
::.hown to be likely b) looking at the entire body of proto-Elamite texts. It is pos­
loible, in all cases, to descdbe the emlution of the sign-fol-m in tenns of a gradual
alteration from one to the other, although intennediate fOims are missing from the
record. The sign-fOlms used in some of the animal-herder texts published in MOP
26 seem, in some cases, to be closer to those in text A, B. C, D, and E, and in others
to be closer to text F. Collation may \'erify whether or nol these texts belonged 10 a
middle phase of the pl"Olo-Elamile writing-system.

If WC' look at thc semantic propenies we sec an evolution as well. A sign like
M206" for example, which is only found in the "early" texts mentioned in this
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study, has only the same semantic use descl;bed here (i.e. an animal by-product).
The sign replacing it in MOP 17, 151, M292 f • on the other hand, which is found
exclusively in texts assumed to belong to the later phase of the writing system
appears to have multiple semantic meanings. The same can be applied to the earl~

sign M 102~ and its late form M 102
d

.

The third argument used here to deSCI;be lext F as a late text is the micro­
Sl1l.lClure. Whereas the first fivc texts discussed in this paper described owners
with onc sign. often clustered or inscribed in the object sign it was qualifying, text
F describes the two owners with more than two signs each (owner one: line 2;
owner two: line 9). The text also contains a real header. This is in good agreement
with what can be observed from the few texts found in sccure excavations whel'e
the only texts with long strings of signs were found in level 15 and 148, whereas
texts found in levels 17 and 16 can be comp3l'cd to the texts descl'ibcd on the first
pages of this paper.

Finally, such an increased complexity as the one described above is best de­
scribed as refelTing to a temporal evolution in the sign-repertoire, considering also
that the texts come fyom the same limited geographical area.

As noted above (section 2. discussion of lext B and C), text F lisls billy goats,
and not nannies as the rirst enll)'. fmiher suggesting that these documents arc true
yearly production recOl'ds of herded animals. Unfol,tunately it is not possible to
estimate the increase in the her·d. since we do not have the cOlTesponding herd
account nor the cOITesponding production account.

The two products shown in the first line of figure 23. below, M309. M206•.
along with the sign fOl' a nanny goat. M362. are given here in accordance to the
fOlms we find in texts Band C. The same pnxiuclS are found in text F, however,
with substantial graphic alteration, here presented in the sccond line of figure 23.

ote. thai M309
3

in text E is drawn somewhat doser to the later \'en>ion of thai
sign (M246

m
). M359 is also found in MDP 6. 362; MOP 26. 152 and 350. It is only

possible to argue for an identification of the sign as a var;aot fonn of M362 in the
two last text examples.

Early
M362 M269 MI06. M9 M206. 1'0.1102, M309,

-: \)(>' ~\ $1 ¥ <)--0
.)

/'o.13S9 M26?, MI06. M' M2')2j MI02J M246,"
u" e::\ .><0) c:::G\'\ lEY ~- ~y ~

Fig. 23 - E\'olulion or .sign,ronns: rhe sign.ronns in thc fiNtlinc are ghen according 10 letlS A. B, C.
D, and E. and in the second line according 10 leXI F.
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Fig. 22 - Tt':'I:l F ('" MDP 17, 151; Sb 22329; 65~S2x18 mm).

3. CO:-lCLUSIONS

In this <:H1icle we have discussed both Susa animal tcnninoJogy and Susa ani­
mal husbandry according to the wl"itten sources fwm thaI city eluting the period
known as the proto·Elamitc period, dating to sometime around 3000 Be. Stlsa
animal lenninology shares many signs and features with the slightly older and
much betlcr understood prolo-ctlnei[orm writing-system. However, sharing a com­
mon set of signs and organizing p"inciples did not apparently. have the effeci of a
complete take-over of Ihe sign-inventOl)' used by the Mesopol<lmian scribes de­
sCl'ibing domesticated animals. Rather, I suggest, based on the results of this study,
that the Susa scribes used and expanded on a common sign-repertoire pertaining
to herded animals-used in both Mesopotamia, and South-Western Iran, and per­
haps beyond-in a surprisingly indigenous way.

Whereas the proto-cuneiform signs for sheep and goal were abstract, the COITe­
sponding callIe terminology was not. Susa cattle terminology still escnpes us, but
signs For bovines may closely I'esemble signs for certain groups of humans; they
arc thus not missing but merely hiding in the \'ocabulaly.

In order to advance the identification of Susa animal signs we accepted the
hYPOlhesis that prot<rElamite M346, and proto-cuncifonn UDU have common roots
and identical semantic application. M346 appears to be the sign for an adult fe­
male sheep, an ewe. This identification was based not only on its graphic and se­
manlic similarities wilh proto-cuneiform UDU, but also on its relations 10 other
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signs for herded animals and its general use in proto-Ebmitc_ Unfortunatclv, we
could rind little 01" no proof that M346 possesses all of the same qualities a~ Late

ruk UDU: M346 docs not seem to function a~ a ~ummarizing sign for ~heep and
goats. By accepting that fin-t identification (M346 '" UDU), certain other signs for
animals were identified, and we wcre able to suggest a rccon~tmction of thc 5us<'1
animal tcrminolog,\ (figure 9), bascd not only on logical arguments but also on a
thorough analysis of the entire corpus of proto-Elamite texts_

Of course, it is not surprising to rind that the people of Imn he,-dcd sheep and
goats even in the proto-Elamite peliod_ What is surpl"i~ing, and shown here for the
fir"st time, is the dcg,-cc of control exe'Tiscd by thc central OI-ganization in keeping
detailed '-ccords of this activity. The textual source~ from Susa, therefore, do not
suppo,-t thc statcment in Zedcr 1991. 25, that "herding shcep and goat is not an
activity, however, Ihat lends itself to central control" (nolc thaI Zeder does nOI place
much economic importancc on milk produclS, pagc 34)_ The Susa bookkceping
procedures are sU'lJlisingly sophisticated, suggesting <In extensive administn1tive
appamtus. The stalic naturc of the delivcrics in the two production recOl-ds is sug­
gestive of a highly dcveloped administrative systcm of requil·ements. Systems with
fixed delivery or production l"ates often operate based on deliver)' norms, resem·
bling a planned economy of sorts.

We also rudimentarily explonxl the use of seals, concluding that specific seals
were related to specific offices, fUl1her that the iconography on proto-Elamitc seals
may relate to the activities of these offices_ Futun~ studies of the proto-Elamite
archives will aim at establishing such links_

Apparently two sets of documents followed each Oock of animals. One set con­
sisting of primary and secondaI;" documents tallied the size of the nocks, another
set, likely made up of both receipts and accounts as well, computed the production
of the same nock. We can estimate, but not prove, that the two by·producl ac·
counts (text B and C) were year's-end accounts, based on supposed production
rates. 11 has long been the hypothesis that time-nOliltions in proto-Elamitc were
inferred from the grain-notations. It is still impossible, due to the \-exing stalc of
publication, to show whether the top-edge notations found on many proto-Elamite
tablets had any "e1ations to a time-notation system.

The p,-esentation here will hopefully aid the further advancement in the decipher".
menl of pt"Oto-Elamite. The identification of classes of semantically distinct groups of
signs is believcd 10 be essenlialto this process. The finding that cel1ain signs developed
over time not only in graphic shape but also semantically lllay have great impol1ance
for our understanding of proto-Elamite_ While deciphering the signs for vadous do­
mcstic ~lI1imals, and the production obtained from this activity we observed, that the
5usa sclibes opemted with a system of main fonns and delived forms_ Signs for young
nnimals were fomlcd by hatching the "legs" of signs fOl- <:lduhs; signs fo,- product.!>
obtained from goat's milk wcre fonned by hatching the signs for prodUCb> obtained
from sheep's milk_ This SO'1 of proto-Elamitc "guniDcation" (a term we adopted from
cuneiform-studies) can also be observed in the hypoth<.-sizcd syllabary used to write
what has been postulated to represent names_ Common signs used exclusively to write
ccnain suings believed to represent names have both a main and a derived foml (see
figure 24). One of these (M 102d) is identical with thc late fOlm of one of the product
signs from the list of products distilled [rom te.'{t F discussed in this papel:
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MID2, M21S M219

~ <> ~
MID2", M2IS, M219,

" " " ,

~ '<> ~0"- ,
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Fig. 24 - Proto-Elamite gunificalion.

We have also shown that it is possible to distinguish two phases of wl;ling in
Susa during the proto-Elamite period, and a clear development in the sign-fOl"TTIs
between these Iwo. We also briefly investigated the possible evolution of the se­
mantic qualities of the signs moving from the early texiS to the late.

AI present, nothing is known of the links between the plUlo-Elamite wrlling­
system and speech, and in the case of the early texts (A, B, C. D. and E). 011 leasl, it
is unlikely thai the system encoded much if any linguistic infolTllalion (compal'c
Damerow 1999. and Fannel: Sproat and Witzel 2004). On the other hand, it is
possible that later teXis, such as text F, may hold some speech coding, as suggested
by the inclusion of much longerstl;ngs of non-numerical signs, and by indications
of polyvalency in the use of those signs. While it cannot be proven at present, the
possibility remains open that some of these longer sequences may have encoded
some type of phonetic data, possibly involving thead hoc use of rebuses or puns 10

write personal names, as is known to OCCUI- in a numbel" of p,"imitive "picture writ­
ing" or mnemonic systems. lacking a systematic syllabary. Whether or nOI ad hoc
phonelicism of this type existed in prolo-Elamile, or whcthcl- it may even have
undergone some level of standal"dization, can only be known when the entire COI"­
pus has been re-edited and made available for study.

Jacob L. Dahl
Max Plullck Il1srirwe (or rhe History ofScience
BO!t:lllullllstrafJe 22
D -14195 Bedill

BIBLIOGRAPHY

Alden. J. R.
1982 "Tr.ldc and Politics in Proto-Elamite lran,~ in: Cllrrelll AllrhrolJOlogy Vol. 23, 0.6,

Deccmber 1982, 613 - 640.

AmiCI. P.
1972 Glyplique stlsielllle, Volume 1- 2 (: Memoircs de la Delegalion Archeologique en Iran

43; Paris: Paul Geulhner).



Animalilusbandn in Susa during the Proto·Elamilc period 121

Damerow P.
1999 ~The Origins ofWdting as a Problem of Historical Epbtemolo~,"(hup:l/ww\\.mpiwg­

bcrlin.mpg.de/PreprintslPI14.PDF).

Da01l."row P. and Englund, R. K.
1989 The Pmw-Elamite Texts (mill Tepe Yahya ('" The American School of PrehiSIOlic Re­

~arch Bul1elin 39; Camblidge. MA: Peabody Museum of Archaeology and Ethnology).

Dahl, J. L.
2002 "proto-Elamile Sign Fr\.'CIllcncies.~in: CUllei(orm Digilal libml" Blllleti/l 2002:001 (http:/

ledl i.ucla.edulpubsledlb/2002/cd Ib2002_00 I.ht011).
2005 "Complex Graphemes in Proto-Ela01ite." in: CEII/d(oll/l Digilal Ubrarylolllllal2005:003

(http://cdli .ucla.cdulplIbslcdlj/2oo5/cd Ij2005_003.him I).

Delugaz, P, and Kantor, H.
1996 Cltoga Mish. Volllllle I, The First Five $easollS o(Exca\'aliollS 196/-197/. Pm1 I: Texl;

Pari 2: Plales, Alizadeh, A., cd. (= 01 P 101; Chicago, Illinois: The Oliental Institute of the
University of Chicago)

Dyson, R. H.
[968 "E:lI'!y Work on the Acropolis at Susa. The Beginning of Prebistory in Iraq and Iran:'

in: Expedition 10/4,21-34.

Englund, R. K.
1988 "Administrative Timekeeping in Ancient Mesopotamia.~ in: JOlln/al o( the £COl/Dillie

mul Social History o( II,e Oriellt 31, 121-185.
1995a "Lale Uruk Period Caule and Dairv Products: Evidence from Prolo-Cuneiform

Sources:' in: Blllletill o(SwI/eriall Agricl~llUre8/2 (Wannin.i>tc,·. UK) 33·48.
1995b ~Regulaling DaiTy Producti\'it:, in Ihe Ur III Peliod,~ in: Orielltalia 6.J, 377-429
1998 Texts From n,e lAte Uruk Period. in: Bauer, J., Englund, R. K.• and Krc~mik. M.

Mesopolamieu: SplilUmk-lA!it lI1/d Fn'ihdYIlaslische Zeit (= Orhis Biblicus el Olicntalis
160/1; Freiburg, Switzerland: Uni\·crsiUitsverlag Frciburg Schweiz. Vandcnhocck &
Ruprecht Gotlingen).

2004 "The State of Deciphelment of Proto-Elamile.~in: S. Houston, ed., 11,e First U'ritillg:
Script bl\'elltiol/ as History ami Process (Cambl;dge, UK: Cambridge Uni\'en;itv Press)
100-149.

Famler, S., Sproat, R. and Witzel, M.
2004 "The Collapse of the Indus-Sclipt Tbesis: The Myth of a LiTerate Harappan Civi)i.w­

tion," in: Electrollic lOl/mol o{ Vedic Stl/dies (EIVS) Vol. II, Issue 2, 19-57 (htlp:/I
Llsers.pri IllUSbosLcorn/-indialejvs/cjvs 11 02/ejvs I I02artide.pdO.

Friberg, J.
1978-79 me Third Mil/ell/IiI/III !loots o{ Babylollim/ Mathelll(Hics I-II (Goteborg: University

of G6teborg, Dep3l1menl of Mathematics).

Glassner. J.-1.
2000 "Signes d'ocnlut"C el c1assificalion: I'exemple des ovi-capl;nes" in: Topoi.· Orielll-Oeci­

delll. SLIp!. 2 (lyon, France) 467 -475.

Green. M. W.
1980 ~Animal Husband!) at Uruk in the Archaic Period.- in: lOl/mol o(Near Enstem Studies,

Vol. 39, o. I, 1-35.

'·Iesse. B. & Zeder, M.
2000 "The Initial Domesticalion of Goats (Capra hircus) in the Zagros Mountains 10.000



122 Jacob L. Dahl

Year:. Ago", in: Sciellce 24 (March 2000; 287) 2254·2257 fOOl: IO.1116/sci­
ence.287.546 1.22541 (in Rcpons).

Le Brun, A.
197\ "Recherches stratigraphiques a l'acropole de Suse, 1969-1971," in: ClIhiers tie III

Diligllliml arc1/iologiqlfe Frallfaise eli/rail 1(= CahOAFI I; Pnris. France: Geuthncr).
163-216.

Lcgrnin, L.
1921 E""Jreillfes tIe cachets ilalll;tes (=Memoires de Ia Mission Archeologiqllc de PCI"Se 16;

Paris, France: Erne!>! Leroux).

Lmch, M. and Robbins, H.
1977 "Animal Brand::. and the Interpretation or Rock An in £ast Africa:' in: ClIrrelll AlIlhro­

!JOlogy. Vol 18. No.3, 538-539.

Majid7.adeh, Y.
o date "The ancient Ol..baki Site, Savoudjbolaqh. lran~ (Tehran. (ran: Iranian Cultural

Heritage Organii'..ation).

Mecquenem. R. de
1934 Archiologie, mitrologie et IIl//llisma/iqlle sllsielllles (= Mcmoin~s de la Mission

Al"(:hL-ologique en Perse 25 ; Paris, France: Ernest Leroux).
1943Arclu!ologie sllsie,me (= Memoires de la Mission Ar"Cheologiqueen Iran 29; Paris, France:

Prcs~cs Uni\'crsitaires de France).
1949 Epigraphie IJI"olO-ilami'e (= Memoires de la Mission Archeologique en Iran 31; Paris.

Fmllce: Prc:sscs Unh'er-sitaires de France).

MenggL P.
1969 ~AIISlllne.-ische lind Prolo-Elamische Bildcrschrifl:' in: Zei/Schrifi der Dell/schell

Morge,diilllJischell GeseJlscJ/llfi 119/1, 156 - 163.
1971 lA. scrif/llra proto-dall/iea. Parle I~: La seril/1/ra e il COllfellllfo dei les/i (Rome. Italy:.

Aceademi .. Nazionalc Dei Lined).
1974.. W Serif/lira IJrota-elallliea. Parte r: Caralogodei seglli (Rome. Italy: Accdemi.. Nazionale

Dei Lincei).
1974b '-'I scrif/llm l1fO/o-elamica. Pane I": Tes/i (Rome. Italy: Accdcmia Na/.ionalc Dei Lincei).

Morgan, J.
1900 Re{;herches arclu!ofop,iqlles (= Memoires de la Delegation en Perse 1; Paris. France:

Ernest Lerowl:).
1905 Recherches Mcheologiqlll's (= Memoires de la DclCgalion en Pcrse 7: Paris, France:

Ernest Let'Ou;.;).

PoliS, D. T.
1999 71Je Archaeology of £Ialll (Cambridge. UK: Cambridge UniversilY Press).

Ryder, M. L.
1993 "Sheep and Goal Husbandrv with Pal1icular Reference to Textile Fibl'e and Milk Pro-­

dllction:' in: BHfletill ofSllllleriall Agricllimre 7/1 (Wanninstel~ UK) 9 - 32.

S...lvatori, 5.. Tosi. M.• and Vidale. M.
2001 ~Cl"ocevia dell'Asia. L'lmn Ol;entale e I'e"oluzione delle civilti't prolostOl;che ad oriente

della Mcsopotami<l.~in: Gramiccia, A. eel., Alllica Persia, I Tresori del Aluseo Na;.iollale {Ii
Tehrall e la Ricerca /Ialial/a el/ frail (Rome, haly: Edi'zioni de Luca).

Scheil, V.
1900 TeXles ilamites-similiques (= Memoires de la Delegation en Pcn.e 2; Pads. France:

Emest Leroux).



Animal Hu~bandr\ in Susa during tho: Proto-Elamill' JX'riod 123

1923 Textes de COIIIIJwbili,i prolo-ilal/lires (= Memoire!> de la Delegation en Pel"Se 17: Pari!>,
France: Emest Lemux).

1935 Te.tles de eDtIlIUabiliu! (: Mcmoil\"~ de la Mission Archeologique en Perse 26; Paris,
France: Emest Lemux).

Schmandt-Bc~~erat.D.
1992 aerore Writill/:, lIolllllle I, Frolll COllll1illg ro C,lHei!orlll (Austin, TX: University ofTexas

Press).

Steve, M-J.. <:Ind G"sche, H.
1971 L'Acropolis (Je Sllse. NOI/I'elles rOl/ilfes (=Memoir-es de I" Delegation Archcologiqut' en

Iran 44: Pads, Franu~: Geuthncr 1 Leiden, Ncthed:l1lds: Brill)

Stolper, M.
1985 ~ProtO"-Elamite tcxts (rom Tall-I Malyan," in: KAD/itOS XXIV (Berlin 1New-York: Walter

de Gruv1er& Co.). 1-12.
1992 ~Accounl Tablet.~ in: Harpel: P. el. al. e<b., Ti,e Royal Cin' or Sl/<;a, AI/dell/ Near
Easrem Treasures ill Ihe Lolll're (New- York. fY: Metropolitan MUM:um of Art). 77-80.

V. Struvc.
1969 ~Somc ne\~ data on the organization of Labour and on Social structure in SlimeI'

during the reign of the third dynasty of Ur.~ (originall:-- \\'I;tl;;-n in Russian in 1949), in: I.
Diakonoff (cd.), Alleiell/ MesolJOfmllia: Socio-Ecollomic History, A Colfeelioll o{Sfl/dies
by &1\'iet Scltolars (Moscow) 127· 172.

Teuber, M.
1995 "How can modem food technology help identify dairy products mentioned in ;:Incient

Sumerian texts?," in: Bllllefill o{Swlleriall AgriClllfl/re 8/2 (Walminster, UK) 23-31.

Tosi. M. and Bulgarclli. G. M.
1989 .. The Simtigmphic Sequence of $quares DF 88/89 on South Ilili. Tappeh Hesar." in:

Tappeft Hesar, Reporlso{tfte Resllu!'I-' Project. 1976. D\"son. R. and Howard. S., cds. (Flo­
rence. Ital\": Casa Editrice Lc Lellere). 35-53.

Vallat. F.
1971 ~Le!> documcnls epigraphique!> de I'acmpole (1969-1971 ),~ in: CaMel") de III Deligmioll

are1leologiqlle Frall~aise I'll lrall I (= CahDAFI 1; Paris. Fmnce: Geuthner), 235 - 2ot5.

Van de Microop, M.
1993 "Sheep and Goat Herding according 10 the Old Babylonian Texts from Ur," in: Bllllef/1I

o{Swlleritm Agricultllre 7/1 (Warminster, UK) 161 - 182.

Waddington. C. H.
1974 "Horse Bmnds of the Mongolians: A Sy~t('m of Signs in a Nomadic Cuhure," in: Ameri­

call Etlllloiogisl. Vol. I. No.3. 471 - 488.

Weiss, H. and Young. T. C.
1975 -rhe Merchanls of Susa. Godin V and Plateau-Lowland Re1alion~ in the Late Fourth

Millennium B.c.,~ in: lrall 13, 1-17.

Whitcomb, D. S.
1971 Tlte ProtO-Elalllite period af Tall·1 Glta=.ir, lrall, Unpublished M.A. thesis. (Athens, GA;

University of Georgia)

Zeder, M. A.
1991 Feedillg Cifies, SpeciaJi::.ed Allillllli EconolllY illihe Allcielll Neln EflSI (Washington. USA:

Smithsonian Institution Press).



124 Jacob L. Dahl

Appendix A: numerical signs in the proto-Elamite texts from Susa;
and a recons(ruction of the numerical systems used in the texts
from the same city, explained as (acmr diagrams (adapted from Englund 2004)

Scxagesimal Syucm S
S,.,ccrn used '0 coon, discrCIC
'IUJm~.c ob~lS.

Numerical signs found in the
proto-EJamirc

[eXlS from Susa.
6

." I-"3,600" "600"

'0 I
"60"

6 10

-" ."10' "I"

2 •

"1/2"

Biscxagcsimal System B'
Sys,em dc:rivc<:l from ,he bi~ng<:)Jm:aJ S)'$'cm B. 1l....J
10 coun, ,.,,,iom m of 1n uncle.... n3lU'c.

Decimal System D
5}'Sl:nJl wed '0 covnl dlKmc ~Jnu'c obj«U.
in ~"icub., domol:ia",d """nm and humln l.oboKn.

WIO,OOO' "lii<r

Biscxagesimal Syncm B
SystC'm wed '0 count dllil;:mc gr:>,n prodlM;'l~ obpu DlKN
Wl1h ,hiJ $)'l>'tm nuy, U In 3rch.aK 83by\on... bdong 10 3
r.l.lioning ')'Rem.

I

"'"
6 10-" 10"

10_ 10 =-_
~ --~

_ 10 _ 2
~"

"1,200' "120·

••,-
IN, I 1N19o.

IN.. • IN,.s

IN.4 - IN..

lNz3 • I IN48

IN:. • INsl•
INI(k ••• INHg.-.•
IN"" '.~ IN"

"
IN,. , 'N",

IN39b

,--,
,I ,

"'"
Capacity Syucm C
Sy,,~m "sed primarily 10 no'~ capaciry mom,,", of g,a;n,
10 I~"icular b~,I"Y: ~n\~ of Ih••maU unin al~ d~ign~l'

biscxag<simaUy ~oun,ed c...al product!,

I- ~I
6--. 5 2 • 3 •••. "-.~.

2 2

Capacity System Cit
Sy':I<'" derived fru", Ihe Clp~ciry 'Y',em C,
posibly rda,ed fO 5YJlem B_

I I 2
1-\-

up"'')' S""m C"
SY"~m JeriYftl from ,he capxiry <)'S.e'" C. graphically
rcLued 10 .he Babylono.m sys,e'" tUtd to men""" nnmc•.

5
3 " •••0
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Appendix B, proro-Elamilc signs

,
\11

L:nknown
.\l~ I". '~ Nun·ooJC'l.I

mulllpk Km,mic me,,,,n!.:>' , .,

~ r-'-'
Obi...:'

~I'i lloustholJ ~I~46m b'"lm.xluu fTOm
'n;m.1 he..I,n£.

\I'i, + II~holJ \I~'il +<$ L"nknown

+ Animal
\U(:oI, ><) Rllllf;'1'-oil

:.16 ;klnh m.le ,http from <http"' m,ll'

4- Anim.1

*)
Rune.-o,1

\16.
lu\~nik male sh~

\1269 from F;n;u\ m,ll'

Mull1r1e ...m,mic me,ninp
\126<). >Q<:;t Bune,-n,1

"9 In-produn from .ninul h.crJing from b'U;"') milP

L'men.,n
\1288 rJ"" "',m of "'"OIlers Of .nim.ls {'.,m ~on •• tner

,,\6 ~ I'lOllgh \I,U'i, ,(y An;nul

3lff
\luh'plt )CfIUnlle me.mng-

{J~1l02J "~"l'fodun fTOm "lim.! herJing ~U.l'ih Anim.1
non-obI«'

,
\Ilm...

~
~vn.."hj..... (~ Animal, , :'UJ\ -~:,

\1I0!. ~
Ohi«.

\UJ'iJ '(f- An!nul
b~-I' ...JU<t from .n;",.1 hndin~

'" 10(, <I l)f)"hl"a(' ,t; \n,m.1from \l1et'Il" ",ilk' \1.l:l'ic

''"
Ml06, ~

DI'),"I1ee-t"
MJH, S Anm,,1from 1:\0;11', milkl

.\\ \ 'i7 =0 ' Ilu,,~·hllld MlHh '1S A"im~1

\11()(',1 'f Animal? MJJ4, 'r,- An,m.1T

,\ll06~ $1 ( lbt«t
Mjl('J 4c,'j" ,\,um.1

blP'uJ"" ho'" annn.1 h..din~ .~

\11111 <> I"on-"bl«t Ml>6. lcf) ~"Il-obl<'u

,
"\1118. ~<> 1".)I1"obi«' \11lt" ~!j 'oll-"b,..... ,

. -,

M21" E7 t""n-obt«, 0\1116, Z:r;d :-':00-001«'
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Appendix B: prow-Ehmite signs

Ml')~t [6) Obta:, \H67. -.( An;m~l

b)'-p<odu", from ~n,m.l herding I"··..,,il.. m.de go.>.l

, <" Obi«t < 1\O"m~1MJO'J. ( .. - / !n-,product from .Alnu! hc:rding
/l. B67h 1"'-"''']'' m.le SW'

MJJ2. ,'~' \H6"', ~
An,m.1

~Lr
i'<on·obi«l

IU"cnok nul.. gout

MJJ2,. Nun.oo,ea MJ(,',J ~
A""n:,,1

r- lu.cn!k m~ goo.

MJ31,j Amnul

'- Non.oo;n:l M.367.. """ ....' ,

-- <: Amm;l/~

/l.tJ4(l '" - :-Ion-obj«t MJ67( nllk gwl ,

+ <In""" ~
A"mw

M.W<>
..dull (nruk Wrp MJ671'i m.k goa, ,

MJ46, -$- Anim~ eQ: An,m,l

,uvmil.. (..m.k .h«p
\ij67i ;oJ ..I. nl,l.. ....'

0\1346, X Amm.1 \1 }68, ~ HOUKhold ,
aduh (cm.ok gU,1l7-M)47 Non-objn:r MJ6llb ~ HooKhukr ,-

MJ48 - Anim.1? ,\1368, ~ llou.lehold" ..,-
" Anim.l -< llum.,,'"MJ59

'I .dull (em.!...~, 0\1376

10.1361 ~
Anim.1

MJ87! •• • • "HOllkhold•Jul, (em,le go., .. • •• • • •

I\n62. ~
A"im,1

,\1388 • Itul1l.11 .....orkc.
I",·.."il .. fcm.1< go., • •
Anm,.1 •/l.U61b ,uvcmk f..m.l .. go" M)?O "lln"$ehoIJ•
Anu",l •

~tl67 < ro"l, m~lc
MJ?1 • • "Hou..:huldsoal

•
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Appendix C: Tran~lilerations of leXIS A, B, and C

Text A = MDP 17,096+325+380

Obverse

Column I

127

I.
Ln.
I.b.
I.d.
I.f.
2.
2.a.
2.b.
2.d.
2.e.
H
2.g.
3.
3.a.
3.b.
3.c.
3.d.
3.e.
H.
3.g.
4.
4.a.
4.b.
4.c.
4.d.
4.e.
4J.
4.g.
5.
S.a.
5.b.
S.c.
S.d.
S.c.
S.f.
5.g.

M362+MS M207b • 2N I

M367 ,2N,
M346.4N1

M362 1 I

M346 1 1

M362+MS9oJ M312 ... , 6 1 1

rM3671 , r4N
1
l

M346 , I t

M362., 2N l4 3N 1

M367. ' 7N ,
M346.. ' 1N 14

M6.. , r3 Nil

M362+M384a • 4N l4 7N
1

M367 , 8N 1

M346,6N1

M6.6N,
rM362.. 1 • 1 14

M367.,2N
I

M346•. 1 I

M6•• 1 I

M362+MS9 M 1+M379c ' 4N 14
M367 • 19 II

[M346], f2N,'
M6,13N

l
l

M362
u

.6N 1

M367a ·IN I

M346... 3N\
M6•• IN,
M362+M383< • 1N 14

[M367J, [... J
rM346 1 • r6 II

M6,21 1
rM362 1 r2N IN 1

.' 14 1
[M367.J, [ J
[M346,J , [ J
[M6,l ,[...]
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(two entries missing)

Re\'erse

Column I

(two cmdcs missing)

Jacob L. Dahl

I.r.
log.
2.
2.a.

[ ...], flNll
rM6?1 IN" ,
fM362+M 1581 • I N 14 [ ...J
'M367' , [...]

(IWO or more lines missing)

2.d.
3.
3.a.
3.b.
3.d.
3.e.
3.r.
3.g.
4.
-l.a.
4.d.
-I.e.
4J.
4.g.
5.
5.a.
5.b.
S.c.
6.
6.a.
6.b.
6.c.
6.d.
6.e?
6J.
6.g.

rM362'l 4N" ,
M362+M26

h
,SN ,

M367 , IN,
M346 , IN,
'M362 >' '6N 1" ,
[M367,J, IN,
fM346

3

1 , IN!
rM6",1.IN

l

rM35 1,,1 M362, 3N
1

M367. IN
M362", , 1 14 1 I

'M367,', [2 ,J
[M346,J, '2 "
M6", tN,
'M362+M244", 3N I4 3N ,
M367,6N 1
IM346'1 fJ N 4N 1

• 14 I

[M6'] , 2N,'1
rM362+M99b1, 2N'4 IN,
rM3671 , 3N I

M346 , 1N
H

9N\
[M6?] ,[...]
IM362,. 1 • '6N 141

[M367 '] '4 1" ,
M3-16,. . N 14 6N I

M6,..7 I
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Text B = MOP 17,085

Obverse

Column I

129

I.
2.a.
2.b.
2.c.
2.d.
2.c.
2.r.
2.g.
3.a.
3.b.
3.c.
3.d.
3.e.
3.f.
3.g.
4.3.
4.b.
4.c.
4.d.
4.c.
4.f.
4.g.
5.3.
S.b.
S.b.
S.d.
S.C.
5.f.
5.g.
6.3.
6.b.
6.c.
6.d.
6.c.
6.f.
6.g.
7.31.
7.a2.
7.b.
7.c.
7.d.

[ ...] .
[M362+X] ,[X+ I I]
[M260] . [ ]
[MI06,J. [ ]
rM91 , tN I
M206~, IN ,
M102,. IN,
M309" IN,
M362+M384.,6N ,
M269,IN 1
[M 106,]'[...]
[M9] , [...]
rM206 1 IN" ,
MI02•• 2N,
M309,. IN,
M362+M59 MI+M379<, SN

I
M2691 , IN]
MI06.. , I H2NlOt
M9, IN]
M206., I 1

MI02<,,2 1

[M309,] • [...]
[M362+X], r8N

1
l

M269 , IN]
M 106., IN39b 2N Jo<

M9,IN ,
M206., IN ,
M 102., 2N ,
M309.,IN,
M207" M362+M41, ' 3N,
M260, IN,
MI06.. ,IN24

rM91 , IN
I

[M206). [ ]
[MI02,l. [ ]
[M309,l , [ ]
[ ...] M362+M99

b
, 3N]

M367 a ,6 ]
M269 , tNt
M106,9N

I

M9, IN]
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7.e. M206~, I N I

7J. M102" 2N,
7.g. M309, , IN,
8.a. 'M362+X', [...J
8.b. [M269'], 'I "
8.c. M 106, 3N.
8.d. M9, IN,
8.e. M206., I N I

8J. MI02<, 2N,
8.g. M309" I ,
9.a. M361+M144. 7N ,
9.a. M269 , I I

9.b. MI06, 7 ,
9.c. M9. tN.
9d. [M206) , [ J
9.c. [MI02;J, [ J
9J. [M309.J ,[ ]
10.a. IM362+MI581 .SN 1

IO.b. M2691 , IN!
IO.c. MI06. SN.
10.d. M9, IN,
IO.e. M206•. 1 I

10J. MI02<,2N,
10.g. M309., I ,
I La. M362+M26h', 2N l
I Lb. M260, IN,
Il.e. MI06, IN!
II.d. [M9J, [ ... J

::~ ~~~~~:Ui~, I

Il.g. rM309~1, IN
1

12.aI. IM362+M312}1,3N 1

12.a2. M367a . 2N I

Il.b. rM269 1 , IN , 1N
24

2N 30c

12.c. M9. IN ,
12.e. M206., IN ,
IH. MI02" 2N,
12.g. M309a , IN,
13.a 1. M362+M383, ,4N,
13.a2. M367a , IN!
13.b. [M269'J, [.j
13.c. [MI06]. [... j
13.d. [M9J, [... j
13.c. [M206), [...]
13.f. rMI02

r
',2N ,

13.g. rM309
a

1 , IN ,
14.3. M362+MI23b . 4N.

Jacob L. Dahl



14.b.
14.<:.
14.d.
14.c.
14.r.
14.g.
15.a.
IS.b.
IS.c.
IS.d.
IS.e.
IS.f.
IS.g.

Animal Hu:.band~· in Su:.a during the Prolo--Elamilc period

IM260',IN
I

M106,4N
l

M9,lN,
M206

lt
·IN l

M I02
e

• 2N
l

M309~. IN l

[M362+X) . [X+ IN,]
[M269'] . [ ]
[MI06J.[ ]
IM91 ,I\N

l
l

M206 , IN ,
fMIO:!'2N.' ,
IM309~l, IN,

131

Revcrse

Column I

1. rM362 1 , 6N)4 SN
l

2. 'M362.'l. [...)
3.b. [...). [... ]
3.c. MI06~. I I IN wb INH
(several entries missing)
3.g. [M309,l. [IN,.l4N,

Tcxt C = MDP 17,097

Obversc

Column I

La. [M362+X?]. 2N,~ 2N ,
1.b. M269

a2
, 3N 1

(I N I written over erased M269)
I.e. M106~, 13N

l9b
l IN

H
1NlOo.

(3N 1'lb partly erased (nail-mm'ks»
I.d. M9. IN,
I.e. rM206

1
1 , IN

l

1.f. MI02•. 2N,
1.f. M309•. IN,
2.a. [M362+X~]. qNI~17N,

2.bl. M269~, IN ,
(I N, written over emsed M269

b
)

2.h2. M269b • I I
2.e. M I06. ,3 191>

2.d. fM91 • IN,
(M9 pal11y erased (nail-marks»
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Z.e. M206~! IN ,
2.r. M102" 2N,
2.g. M309" I ,
3.a. M362+M59,J M I+M379c ' SN,
3.b\. [M269:J. [...]
3.b2. [M269,'], I ,
3.e. MI06a • 1 H 2NjOo.
3.d. M9, I ,
3.e. M206,. IN 1

3.1. MI02" 2 ,
(M I02

e
partly erased (nail-marks»

3.g. M309" IN,
4,3. M362+M59,j' 2N,
4.b. M260, IN,
4.c. M106, . 2NJOc
4.d. M9. 1 1

4.e. M206" I I

4.f. MI02,,2,
4.g. [M309,J. [IN,]
5.3. rM362+M207

n
1MS. 5N 1

S.b. M2693 , J I

S.c. MI06a • J H 2N3O<
S.d. M9, 1 I

S.c. M206" IN 1

5.f. MI02,,2N,
5.g. M309" I ,
6.31. M362+M99b , 3N ,
6.a2. M362" [...]
6.b\. [...J.fJN,'
6.b2. M260, IN,
6.c. MI06, IN\46Nl
6.d. M9, IN

1

6.c. M206
8

, 1N I

6.f. MI02" 2N,
6.g. M309" IN,
7.a. M362+M244, IN'4 IN,
7.b\. M269" IN,
7.b2. M260, IN,
7.c. [...J , [ J
7.d. [M9] , [ ]
7.c. [M206J ,[...J
7J. [M 102~, f2N,'
7.g. M309" IN,
8.a. IM362+MI581 , SN 1
B.b. 'M2601 , rtN,l
S.c. rMI061 ,5N,
8.d. M9, IN,
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S.c. M206
"

I ,
S.f. MI02 e ,2N.
8.g. M309•. I ,
9.a. [M362+X']. [... ]
9.b. [...]. 'I "
9.c. fM 1061,2 •
9.c. M9, IN 1

9.f. M206
"

I I

9.f. MI02e ,2,
9.g. M309•• IN,
10.•. M362 M383,. 2N,
to.b. rM260 1 , IN l
ID.e. M 106, 2N ,
10.d. M9. IN,
ID.e. M206gJ IN ,
10.f. [MI02). [2N,]
10.g. [M309.l. [IN,]
II.a. IM362+M I 23

b
11 , 3N

1

II.b. rM2601 , 1 ,
I I.e. MI06,3N,
Il.d. M9.IN,
II.e. M206

"
I I

ILL MI02,. 2 ,
Il.g. M309a, I \
12.a. M351 c rM3621 ,3 I

12.b. ( J. [ ]
12.c. [ ]. [ ]
12.d. (M9]. [IN,]
2.e. [M206J. [...]
z.r. [M 102,]. [2N,]
2.g. [M309,J. [IN,]
3.a. rM362+M312?1. f3N

l
l

3.b. rM269'l, IN,
3.e, IMI06a1,IN242NJOc
3.d. M9. IN,
3.e. M206

g
. IN ,

3.f. MI02,.2N,
3.g. [M309,J. [IN,]
4.•. [M362+X]. [...]
4.b. [ ]. [ ]

14.c. [ ]. [ ]
14.d. [M9]. [IN,]
14.e. [M206). 2N,
14.f. rMI02

e
1 , tN,

14.g. 'M309.'. [IN,]
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Reverse

Column I

Jacob L. Dahl

l.a1.
1.32.
I.bl.
I.b2.
I.b3.
1.b4.
l.b5.
I.bl.
I.b2.
I.d.
I.e.
I.f.
I.g.

M362 . 8 l~ 9 I

M362a , IN1~ 3N,
IM260'1.3 I

'M260'l . rJ N ,1

(...J . [...J
'M260'1 1N. ,
M260.8N,
M 106, 4NJ4 2N ,
fMI06.'. [...J
[M9'J ,[IN, 4N,J
(M206,J . [mJ
(M 102.1 . [2N"J8N,'(6N ,J
M309

a
,IN l4 4N

t


