











Animal Husbandry in Susa during the Proto-Elamite period 115

The two products (butter-oil and dry cheese) are written with (at least) four
different signs. For each pair we can isolate a main form and a graphically derived
variant (formed by modifying the original, comparable to the procedure known as
gunification in Mesopotamia). This pairing is analogous to the situation in
Mesopotamia where butter-oil [rom ewe’s milk is written with the sign KISIM ; and
butter-oil from nanny’s milk is written with the sign KISIM, —a gunified variant of
KISIM (see Englund 1995a, 45, figure 10, and note that Uruk sheep and goat herd-
ers did not, apparently, deliver dry cheese). Is it possible that the same distinction
existed in Susa? Due to the fragmentary nature of the first couple of entries of text
C it is hard to judge if signs M269_and M269 are mere graphical variants, or if the
difference is semantic as well. The poorly preserved total of text C (see figure 15)
appears to contain multiple entries of semantically distinct dairy bottles, suggest-
ing a more complex system than the one described here.

As we have seen, some of the fourteen units of the two production accounts
(text B and C) produced M260, while others produced M269 . Likewise, some
units produced M106, and others M106_ (for images of the signs see figure 21,
below). Does this differentiation relate to the make-up of the flocks? Even given the
poor state of preservation of text A it is possible to give a tentative, but affirmative
answer to this question. The flocks with a majority of nannies and female kids
produced, as a rule the derived forms of the two products, that is M106 , and M269 |
(compare entries number 3, 4, and perhaps 3 of text A, with entry 3 from text B
and entry 3 of text C). Whereas the flocks with a majority of ewes and female lambs
produced M106 and M260 (compare entries 5 and 6 on the reverse of text A, with
entry 9 from text B, and entries 7 and 8 from text C). We can visualize our findings
in the following way (figure 21):

Product Butter-oil Dry cheese

Base Susa Uruk Susa Uruk

M2G0 KISIM, MI106 |

Sheep's mi ' !
bt il b<> I | <] GAAR, |
M269, KISIM,, M106, m

Goar's milk \ (only attested for

°<>‘/ = @I) @ dairy casthe)
Ol = S

Fig. 21 — Susa and Uruk dairy products.
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Following butter-oil and dry cheese we find four other products which are more
difficult to decipher. The first of these products is written with the sign M9. It is
clear that more semantically distinct signs were written with the same sign M9 (or
two M1, 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 part of the strings believed to be used exclusively to write personal names. I will
not discuss the remaining products here.

Text F (figure 22)

Text F (MDP 17, 151) is a primary document with two entries, and a total. The
overall structure of text F is identical to text E, discussed above. There are, 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 text F are
described with a string of signs instead of only one sign as in the other texts dis-
cussed here. The “hand” of text F is also different from the other documents de-
scribed in this study, and the strokes are “near-wedge” shaped.

Based on three arguments I will claim that text F belongs to a late phase of
proto-Elamite writing, and that the other texts discussed here belong to an early
phase. First, the scribal hand of text F resembles that of the texts found in levels 15
through 14B during the secure excavations of Susa in the 60s and 70's. The other
texts described in this study have a stronger 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 MDP 6 and apparently found in the 1899 — 1900 season in
trench 7 came from the same level as text F. One of the two texts reported in Mor-
gan 1900, seemingly identical with the second of two texts published in Scheil 1900
(= MDP 6, 4996), and apparently found immediately below “Niveau I1” (correspond-
ing, presumably to level 14 in Le Brun 1971 figure 32), is more closely related to
text F than to any of the other texts discussed here. The other text published in
Scheil 1900 (= MDP 6, 399), and presumably found in the same layer as the one
discussed above in fact resembles text A, B, C, D, and E more than F, at least with
regard to structure, However, the handwriting of MDP 6, 399 is closer to text F than
to the other texts.

The list of products in text F is the same as that found in the production ac-
counts (text B and C), and the primary document text E. However, the form of
certain signs is considerably different, this is summarized in figure 23. I suggest,
therefore, that the change in sign-forms does not represent a regional or dialectical
difference, but rather a temporal evolution in the repertoire. In fact, this can be
shown to be likely by looking at the entire body of proto-Elamite texts. It is pos-
sible, in all cases, to describe the evolution of the sign-form in terms of a gradual
alteration from one to the other, although intermediate forms are missing from the
record. The sign-forms used in some of the animal-herder texts published in MDP
26 seem, in some cases, 10 be closer to those in text A, B, C, D, and E, and in others
to be closer to text F. Collation may verify whether or not these texts belonged to a
middle phase of the proto-Elamite writing-system.

If we look at the semantic properties we see 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 described here (i.e. an animal by-product).
The sign replacing it in MDP 17, 151, M292, 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 early
sign M102_and its late form M102,.

The third argument used here to describe text F as a late text is the micro-
structure. Whereas the [irst five texts discussed in this paper described owners
with one sign, often clustered or inscribed in the object sign it was qualifving, 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 secure excavations where
the only texts with long strings of signs were found in level 15 and 14B, whereas
texts found in levels 17 and 16 can be compared to the texts described on the first
pages of this paper.

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

As noted above (section 2, discussion of text B and C), text F lists billy goats,
and not nannies as the first entry, further suggesting that these documents are true
yearly production records of herded animals. Unfortunately it is not possible to
estimate the increase in the herd, since we do not have the corresponding herd
account nor the corresponding production account.

The two products shown in the first line of figure 23, below, M309, M206 ,
along with the sign for a nanny goat, M362, are given here in accordance to the
forms we find in texts B and C. The same products are found in text F, however,
with substantial graphic alteration, here presented in the second line of figure 23.
Note, that M309_ in text E is drawn somewhat closer to the later version of that
sign (M246_). M359 is also found in MDP 6, 362; MDP 26, 152 and 350. It is only
possible to argue for an identification of the sign as a variant form of M362 in the
two last text examples.

pay M362 M269 M106, M9 M206, M102, M309,
ey
ST R G
* DAL — I
M359  M269,  MI0G, M9 M292, M102, M246,,
ate
A\ e s F\_ = 2

Fig. 23 - Evolution of sign-forms: the sign-forms in the first line are given according to texts A, B, C,
D, and E, and in the second line according to text F
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Fig. 22 - Text F (= MDP 17, 151; Sb 22329; 65x52x18 mm).

3. CoNCLUSIONS

In this article we have discussed both Susa animal terminology and Susa ani-
mal husbandry according to the written sources from that city during the period
known as the proto-Elamite period, dating to sometime around 3000 BC. Susa
animal terminology shares many signs and features with the slightly older and
much better understood proto-cuneiform writing-system. However, sharing a com-
mon set of signs and organizing principles did not apparently, have the effect of a
complete take-over of the sign-inventory used by the Mesopotamian scribes de-
scribing 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 goat were abstract, the corre-
sponding cattle terminology was not. Susa cattle terminology still escapes us, but
signs for bovines may closely resemble signs for certain groups of humans; they
are thus not missing but merely hiding in the vocabulary.

In order to advance the identification of Susa animal signs we accepted the
hypothesis that proto-Elamite M346, and proto-cuneiform 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-
mantic similarities with proto-cuneiform UDU, but also on its relations to other
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signs for herded animals and its general use in proto-Elamite. Unfortunately, we
could find little or no proof that M346 possesses all of the same qualities as Late
Uruk UDU: M346 does not seem to function as a summarizing sign for sheep and
goats, By accepting that first identification (M346 = UDU), certain other signs for
animals were identified, and we were able to suggest a reconstruction of the Susa
animal terminology (figure 9), based 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 find that the people of Iran herded sheep and
goats even in the proto-Elamite period. What is surprising, and shown here for the
first time, is the degree of control exercised by the central organization in keeping
detailed records of this activity. The textual sources from Susa, therefore, do not
support the statement in Zeder 1991, 25, that "herding sheep and goat is not an
activity, however, that lends itself to central control” (note that Zeder does not place
much economic importance on milk products, page 34). The Susa bookkeeping
procedures are surprisingly sophisticated, suggesting an extensive administrative
apparatus. The static nature of the deliveries in the two production records is sug-
gestive of a highly developed administrative system of requirements. Systems with
fixed delivery or production rates often operate based on deliverv norms, resem-
bling a planned economy of sorts.

We also rudimentarily explored the use of seals, concluding that specific seals
were related to specific offices, further that the iconography on proto-Elamite seals
may relate to the activities of these offices. Future studies of the proto-Elamite
archives will aim at establishing such links.

Apparently two sets of documents followed each flock of animals. One set con-
sisting of primary and secondary documents tallied the size of the flocks, another
set, likely made up of both receipts and accounts as well, computed the production
of the same flock. We can estimate, but not prove, that the two by-product ac-
counts (text B and C) were vear's-end accounts, based on supposed production
rates. It has long been the hypothesis that time-notations in proto-Elamite were
inferred from the grain-notations. It is still impossible, due to the vexing state of
publication, to show whether the top-edge notations found on many proto-Elamite
tablets had any relations to a time-notation system,

The presentation here will hopefully aid the further advancement in the decipher-
ment of proto-Elamite. The identification of classes of semantically distinct groups of
signs is believed to be essential to this process. The linding that certain signs developed
over time not only in graphic shape but also semantically may have great importance
for our understanding of proto-Elamite. While deciphering the signs for various do-
mestic animals, and the production obtained from this activity we observed, that the
Susa scribes operated with a system of main forms and derived forms. Signs for voung
animals were formed by hatching the “legs” of signs for adults; signs for products
obtained from goat’s milk were formed by hatching the signs for products obtained
from sheep’s milk. This sort of proto-Elamite “gunification” (a term we adopted from
cuneiform-studies) can also be observed in the hypothesized syllabary used to write
what has been postulated to represent names. Common signs used exclusively to write
certain strings believed to represent names have both a main and a derived form (see
figure 24). One of these (M102)) is identical with the late form of one of the product
signs from the list of products distilled from text F discussed in this paper.
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M102, M218 M219
N
X < <
M102,,  M2I8, M219,
L% o i “ ‘\k-
& %, <«
\% \<>L \< 4
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Fig. 24 - Proto-Elamite gunification.

We have also shown that it is possible to distinguish two phases of writing in
Susa during the proto-Elamite period, and a clear development in the sign-forms
between these two. We also briefly investigated the possible evolution of the se-
mantic qualities of the signs moving from the early texts to the late.

At present, nothing is known of the links between the proto-Elamite writing-
system and speech, and in the case of the early texts (A, B, C, D, and E), at least, it
is unlikely that the system encoded much if any linguistic information (compare
Damerow 1999, and Farmer, Sproat and Witzel 2004). On the other hand, it is
possible that later texts, such as text F, may hold some speech coding, as suggested
by the inclusion of much longer strings 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 the ad hoc use of rebuses or puns to
write personal names, as is known to occur in a number of primitive “picture writ-
ing” or mnemonic systems, lacking a systematic syllabary. Whether or not ad hoc
phoneticism of this type existed in proto-Elamite, or whether it may even have
undergone some level of standardization, can only be known when the entire cor-
pus has been re-edited and made available for study.

Jacob L. Dahl

Max Planck Institute for the History of Science
Boltzmannstralfe 22

D -14195 Berlin
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Appendix A: numerical signs in the proto-Elamite texts from Susa;
and a reconstruction of the numerical systems used in the texts
from the same city, explained as factor diagrams (adapted from Englund 2004)
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Appendix B: proto-Elamite signs
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M:{](‘F %’ b_\--pwdut‘t from animal herding Mj‘}ﬁd \JEL.}”" Animal
M218 <> Non-object M336, % Non-object
L A1
M218, :< 2 Non-abject M336y, = r‘ Non-object
Py —
M21e on-object M0, 11 Non-obje
M219  €=>  Non-ob M336, Hyf  Non-objec
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M292

M309, 4,

M332, N
‘-\ F r

M332, ‘;b’:

I\ .
.\13,‘3& \ —
M340 -
M346 +
M346, .&-
M346, ><

—
M347

e
M348~ —
M359 .’;
M362 *
M362, *
M362,, *
M3e? @&

Appendix B: proto-Elamite signs

Object

by-product from animal herding

Object

by-product from animal herding

Non-object

Non-objecr

Non-object

Non-object

Animal
adult female sheep

Animal
juvenile female sheep

Animal

adule female goar?

Non-object

Animal?

Animal
adult female goat

Animal
adult fermale goat

Animal
juvenile female goar

Animal
juvenile female goat

Animal
adult male goat

M367,
M367},
M367,
M367y
M367,
M367;
M 36'-'3
M367;
M368,
M368y,
M368,
M376
M387)
M38H
M390

M3

Animal
juvenile

A

male goa

Animal

juvenile male goar
Animal

juvenile

A A

male goat

Animal

A

juvenile male goar

Animal
male goat

v

Animal
male goar

?

Animal

male goar ?

Animal
adule male goar

"Houschold™ ?

"Houschold” ?

"Houschold" ?

DAAEXAAAA

Human?
. 0. "Househald”
L™ - "
: ’ Human worker
-
"Household”
-
-
» 0 "Houscehold”
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Appendix C: Transliterations of texts A, B, and C

Text A= MDP 17, 096+325+380

Obverse

Column 1

M362+M5 M207, , 2N,
M367 , 2N,

M346 , 4N,

M362 , IN,

M346_, I N,
M362+M59, M312_, 6 N,
M3671, 14N

M346, IN,

M362 ,2N,, 3N,
M367_, 7N,

M346_, IN,,

M6, , 3N,
M362+M384, , 4N, 7N,
M367, 8N,

M346 , 6N,

M6 , 6N,

M362,1, IN,,

M367_, 2N,

M346_, IN,

M6, , IN,

M362+M59 M1+M379_, 4N,
M367 , 19N,

[M346] , 12N 1

M6, 13N!

M362, , 6N,

M367, , IN,

M346_, 3N,

M6, IN,
M362+M383_, IN
[M367], [...]

M3461, 16N,

M6, 2N,

M3621, 2N, IN;
[M367 ], [...]

[M346]], ...
M6],1...]
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(two entries missing)

Reverse

Column 1

(two entries missing)

1.E
l.g.
2

2.a,

[..],7IN,

M6, IN,
M362+M1581, IN ,[...]
M3671, [...]

(two or more lines missing)

2.d.
3,
3.a.
3.b.
3.d.
3e.
3F
3.g
4.
4.a.
4.d.
4.e.
4.f.
4.¢.
5
h.a
5.b.
5.
6.
6.a.
6.b.
6.c.
6.d.
6.e?.
6.f.
6.g.

M362.71, 4N,
M362+M26, , 5N,
M367 , 2N,

M346 , IN,
M362.71, 16N, 1
[M367], IN,
M346 1, IN,
M6, IN,
M3511M362, 3N,
M367 , IN

M362_, IN, IN,
M367,1, [2N, ]
[M346], 12N,

Mé, , IN,
IM362+M2441, 3N, 3N,
M367 , 6N,
IM3461, TIN,, 4N’
[M62] , 2N,
IM362+M99,1, 2N, IN,
IM3671, 3N,

M346 , IN,, 9N,
[M62],[...]
M362_1, 6N, !
[M367 ], 4N 1
M346_, N, 6N,
M6, , 7N,
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Text B = MDP 17, 085
Obverse
Column 1

| S 1 [

2a. [M362+X], [x+IN,]
2.b.  [M260], [...]

2.c. [M106,],[...]

2.d. ™9, IN,

2.e.  M206,, 1N,

2f. MI102_, 2N,

2.g. M309_, IN,

3a. M362+M384 , 6N,

3b. M269, IN,
3c. [M106],[...]
3.d. [M9],[...]

3.e ‘M206g1 . IN,

3£ M102_, 2N,

3.g. M309_, IN,

4a. M362+M59 M1+M379_, SN,
4b. M269,, IN,

4c. M106_, IN,, 2N,
4d. M9, IN,

de. M206_, IN,

4f M102_,2N,

4g. [M309],[..]

5.a. [M362+X], T8N 1

5.b. M269, IN,

5b. M106_, IN,, 2N,
5d. M9, IN,

S.e. M206_, IN,

5.6 M102_, 2N,

5.g. M309,, IN,

6.a. M207 M362+M41_, 3N,
6.b. M260, IN,

6.c. MI106_, IN,,

6.d. ™9, IN,

6.e. [M206],[..]

6.f.  [M102],[...]

6.2. [M309],[..]

7.al. [...] M362+M99, , 3N,
7.a2. M367_, 6N,

7.b. M269, IN,

7.c. MI106, 9N,

7d. M9, IN,

2 n m

-3
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7.e.
7.1

8.a.
8.b.
3.c.
8.d.
8.e.
8.1
8.g.
9.a.
9.a.
9.b.
O.c.
9.d.
O.e.
9.f.
10.a.
10.b.
10.c.
10.d.
10.e.
10.f.
10.g.
11.a.
11.b.
11.c
11.d.
11.e.
I1.E
11.g.
12.al.
12,82,
12.b.
12:e;
12.e.
121
12.g.
13.al.
13.a2.
13.b.
13.c.
13.d.
13.c.
13.F.
13.g.
14.a.

M206, , IN,
M102, , 2N,
M309, , IN,
IM362+X7, [...]
[M269], TIN!
M106 , 3N,

M9, IN,

M206_, IN,
M102,_, 2N,
M309 , IN,
M362+M244 , 7N,
M269 , IN,

M106 , 7N,

M9, IN,

[M206 ], [...]
[M102.],[...]
[M309 ], [...]
M362+M1581, 5N,
M269, , IN,
M106 , 5N,

M9, IN,

M206 , IN,
M102_, 2N,
M309_, IN,
M362+M26,", 2N,
M260 , 1IN,

M106 , 2N,
[(M9], [...]
[M206,] , [...]
[M102]], 1IN,
IM309,1, IN,
IM362+M312,"1, 3N,
M367, , 2N,

IM2691, IN, IN,, 2N,

M9, IN,

M206, , IN,
M102,, 2N,
M309,, IN,
M362+M383,, 4N,
M367, , IN,
[M269'], [...]
[M106], [...]
[M9], [...]
[M206 ], [...]
IM1021, 2N,
M309,1, IN,
M362+M123, , 4N,
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14.b. TM2607, IN,
14.c. M106 , 4N,
14.d. M9, IN,
l4.e. M206,, IN,
14.f. M102_, 2N,
14.g. M309_, IN,
15.a. [M362+X], [x+IN]
15.b. [M2697], [...]
15.c. [M106],[...]
15.d. TM91, 1IN’
15.e. M206_, IN,
15.f. TM102 1, 2N,
15.2. TM3091, IN,

Reverse
Column 1

1. TM3621,6N,, 5N,
2. M362,1,[...]

3b. [0

3c. MI06,, IN, IN,, IN

35h 24
(several entries missing)

3.2. [M309],[IN ]4N
Text C = MDP 17, 097
Obverse

Column 1

la. [M362+X?],2N,, 2N,

Ib. M269,,, 3N,

(IN, written over erased M269)
L. M106,, 3N, VIN,, IN,
(3N,,, partly erased (nail-marks))
1.d. M9, IN,

le. '™M206, IN,

1L M102, 2N,

1L M309 , IN,

2., [M362+X7], FIN 17N,
2.b1. M269_, IN,

(IN, written over erased M269,)
2.b2. M269, , IN,

2.c. MI06,, 3N,

2d. ™9, IN,

(M9 partly erased (nail-marks))
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2e. M206,, IN,

26 MI102,, 2N,

2.¢. M309, IN,

3a. M362+M59, M1+M379,, 5N,
3.b1. [M269],[...]
3.b2. [M269,1, IN,

3c. MI06,, IN, 2N,
3d. M9, IN,

3e. M206,, IN,

3.f. MI102_, 2N,
(M102_ partly erased (nail-marks))
32 M309, IN,

4a. M362:+M59,, 2N,
4b. M260, IN,

4c. MI06,, 2N,

4d. M9, IN,

de. M206,, IN,

4f.  MI102,,2N,

4g. [M309],[IN]

Sa. TM362+M207,1 M5, 5N,
5b. M269,, IN,

5.. MI106,, IN,, 2N,
5.d. M9, IN,

S5e. M206,, IN,

s5.£ M102., 2N,

5. M309,, IN,

6.al. M362+M99, , 3N,
6.a2. M362_,[...]

6.b1. [...],TIN,

6.b2. M260, IN,

6.c. MI106, IN,, 6N,
6.d. M9, IN,

6.c. M206, , IN,

6.f.  MI102, 2N,

6. M309 , IN,

7.a. M362+M244, IN,, IN,
7.b1. M269,, IN,

7.b2. M260 , IN,

7e Ladlbka)

7d. [M9],[...]

7e. [M206],[...]

7.6 [M102], 2N,

7.2 M309,, IN,

8.a. 'M362+MI158', 5N,
8.b. ™M260', "IN

8.c. '™MI106', 5N,

8d. M9, IN,
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8.e.
8.1

9.a.

9.b.

9.c.

Q.e.

9.f.

9.f.

9.g.

10.a.
10.b.
10.c.
10.d.
10.e.
10.f.
10.g.
11.a.
11.b.
1l.c.
11.d.
1l.e.
11.f.
11.g.
12.a.
12.b.
12.c.
12.d.
12.e.
12.£
12.g.
13.a.
13.b.
13.c.
13.d.
13.e.
13.1.
13.g.
14.a.
14.b.
14.c.
14.d.
14.e.
14.1.
14.¢g.

M206 , IN,
M102_, 2N,

M309_, IN,
[M362+X7], [...]
[..],FIN)

TM1067, 2N,

M9, IN,

M206, , IN,
M102_, 2N,
M309_, IN,

M362 M383_, 2N,
TM2607, IN,

M106 , 2N,

M9, IN,

M206, , IN,
[(M102 ], [2N ]
[M309 ], [IN,]
M362+M123,1, 3N,
TM2607, IN,

M106 , 3N,

M9, IN,

M206_, IN,
M102_, 2N,
M309, , IN,
M351_TM3627, 3N,
[...].[-]

W N -

[M9], [IN|]

[M206 ], [...]
[M102], [2N,]
[M309_],[IN,]
M362+M312", 13N
TM26971, IN,
M106,7, IN,, 2N
M9, IN,
M206, , IN,
M102_, 2N,
[M309_],[IN,]
[M362+X], [...]
(3 [

O
[M9], [IN ]
[M206], 2N,
TM102 7, IN,
TM309.1, [IN,]

e
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Reverse

Column 1

l.al.
1.a2.
1.b1.
1.b2.
1.b3.
1.b4.
1.b5.
1.b1.
1.b2.

..

—_

e :

M362 , 8N,, 9N,
M362_, IN 3N,
TM2607, 3N,
TM26077, TIN,!
[..].[.1]
M2607, IN,
M260 , 8N,
M106 , 4N, 2N,
IM106,1, [...]
[M9], [IN, 4N ]
[M206,], [...]
[M102], [2N 18N (6N,)
M309_, IN 4N,



