
9. APPENDICES 

9.1 Comments on the Urkish Lion Pegs - Oscar W. Muscarella* 

In 1948 the Metropolitan Museum of Art purchased a copper (or arsenic bronze) 
lion peg (48.180) that although published a number of times deserves more comment, both 
with regard to its cultural attribution and its alleged find spot. Furthermore, some new and 
important information has been obtained that deserves publication.’ 

Cast in the round is the forepart of a lion, the lower part of which is in the form 
of a thick, tapering, cylindrical peg with a blunt tip (Illusu. 48-51). The tip is damaged 
and slightly bent and has an irregularly shaped hole. Extending straight out from its body, 
the lion’s legs and paws hover over a thin concave plaque that has upturned outer edges; 
a bend at one comer may be modem. The lion’s mouth is open in a snarl, bearing his 
fangs and wrinkling his muzzle; his tongue does not protrude. Mane hair is rendered as thick 
incised mass divided into tufts that suggest layering, and a raised ruff extends around the 
head, broken only by the laid back ears. Isolated hair tufts exist at the elbows and below 
the powerful, muscled shoulders. The whole execution is one of intentional naturalness, an 
attitude emphasized by the elevated and leftward turn of the head. Examination of the underside 
of the plaque at the area of the join with the lion’s body reveals a slight swelling that seems 
to be traces of solder, and a slight undercutting may be seen at the outer edges. Moreover, 
the lion’s legs are not physically part of the plaque and do not touch it. It is therefore 
probable that the plaque was separately made and inserted into a thin slit in the lion’s stomach 
(infra). 

* [The text of this section was submitted in January 1985. - G.B. and M.K-B.] 

’ Height: 11.7 an., width 7.9 cm. (see below, 9.1.1, for a metal analysis of the piece by Pieter Meyers). 
The low presence of arsenic makes it difficult to determine whether it was added or was. a component of 
the copper ore. Previous publications: A. C. Bowlin. B.B. Farwell, Small Sculptures in Bronze (MMA. 1950), 
6: Crawford et al. 1966, 10 f.. Fig. 15; J. F. X. McKeon, The Art of Sumer and A M ,  Boston Museum 
of Fine Arts, 1973, n.23; H. Hibbard, The Metropolitan Musewn of Art (New York 1980). 56, n. 1 1  1; Metropolitan 
Museum of Art Guide 1983, 53, n.19; EMMA 41, 4 (1984) 29, n.35. 
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The plaque preserves traces of incised cuneiform signs on its upper surface and is 
perhaps meant to function as a tablet; only a few signs are now legible. Richard Zettler 
examined the plaque and gave me the following information: 

The plate of MMA 48.180 has a 14-line inscription. Lines 1-12 run from 
top to bottom along the left side of the plate, that is, between the left leg 
of the lion and the edge of the plate. Lines 13-14 are cut in the space between 
the legs of the lion but closer to the left leg. The lines run at a 90 degree 
angle to lines 1-12. Much of the inscription is effaced due to corrosion and 
subsequent cleaning. The left edge of lines 1-10 has not been cleaned, so 
corrosion still obscures that part of the inscription. I examined the inscription 
briefly in May, 1983, with the aid of a magnifying glass only and could 
make out lines 1-3. These lines read: 

[ ]-[is?]-[ ]-[tal?] 
[eln-da-a[ n] 
[keli-ki 

The traces are sufficient to indicate that lines 1-3 probably duplicate the 
opening lines of the stone tablet Louvre A 0  19938 [infra], that is, Ti-is- 
a-tal en-da-an Ur-kei-ki. 

It seems obvious that the lion’s function is apotropaic, to protect the plaque and 
the temple in which it was deposited (infra). It is also obvious that the lion peg is a foundation 
peg or deposit, an interpretation revealed not only by the peg base itself, but also by the 
inscription on the stone tablet mentioned by Zettler that is associated with another lion peg, 
the mate of the Museum’s piece, now in the Louvre, A 0  19937 (Hal10 1%2, 11; Ellis 1968, 
57). The Louvre’s lion peg was acquired in the very same year (1948) as the Metropolitan 
Museum’s example (Parrot 1948, 85 f., Fig. 1; Parrot and Nougayrol 1948, Figs. 1-3; it 
is known to me only from the photographs). Formally and stylistically exactly the same as 
our piece, it nevertheless was made in a separate mould. The Louvre’s lion faces frontally 
in the same plane as the body, and is not turned to one side; its mane hair is not rendered 
as tufted layers; its legs appear to be more massive, and the shoulders Seem to have less 
indication of muscles. In addition, its bronze plaque is horizontal, not, as appears to be the 
original position of the Metropolitan Museum’s piece, concave. Pierre Amiet has informed 
me that there is evidence that the Louvre’s plaque was separately made and inserted into 
a slit in the lion’s stomach, a conclusion independently reached for the Metropolitan Museum’s 
lion peg. The Louvre plaque is also incised with cuneiform signs (infra; Illustr. 52). 

The Louvre lion peg was purchased together with a white stone tablet that is inscribed 
in the Human language and which seems to fit under the bronze plaque. The text on the 
tablet is clear and records that “Tishatal, king of Urkish, built the temple of Pirigal [or 
Nergal?]” and that the temple is placed under the protection of various deities who threaten 
anyone who attempts to destroy it (Parrot and Nougayrol 1948, 11; Schmokel 1955, 278 
f.). The Louvre’s lion presumably held and protected the stone tablet as well as the bronze 
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plaque, and both it and its mate were placed in the foundations of the Pirigal temple, wherever 
that may have been built (infra), resting, and quietly doing their duty there until tom away 
by modem plunderers (whose prayers, one trusts, according to the tablet’s curse, will not 
be heeded). Inasmuch as the Metropolitan Museum’s lion peg lacks a stone tablet, I wondered 
whether there was objective verification, aside from the juxtapositon in a dealer’s shop, that 
the Louvre lion peg and stone tablet were in fact an ancient ensemble? Parrot and Nougayrol 
(1948, 1, n.3) stated that the plaque “a laissC son empreinte sur la tablette de pierre,” but 
the nature of the imprint or stain was not explained. I therefore wrote (January 12, 1983) 
to Pierre Amiet ?eque3.in$clarification and further infortr&on if  My were available. He 
promptly replied (January 20, 1983) with information that established that the stone tablet 
was indeed originally associated with the lion peg, that they were placed together in the 
foundations of the temple. 

In the first place with regard to the stain, the stone tablet “porte bien un de@t 
d’oxyde de cuivre correspondant d’une part a la tablette de cuivre que tient le lion, et d’autre 
part, sur le cbte, au point qui Ctait au contact du C~OU.” Secondly, and “dkisif, la tablette 
de calcaire s’est imprim& au revers de la tablette de cuivre, sur l’oxyde de laquelle on peut 
rexonnaitre en partie deux de signes des lignes 18 et 19.” (See Illustr. 53): Finally, the 
copper plaque was cleaned subsequent to the 1948 publication and some of the signs may 
now be read, especially part of the crucial first and second lines which agree with those 
on the stone tablet? Collectively, the evidence indicates that there can be no doubt that the 
Louvre lion peg and stone tablet are an ancient ensemble’ and that they have the same basic 
inscription as on the Metropolitan Museums’s peg. 

, 

These thoughts occurred to me before I was able to get someone (Zettler. May 1983) to attempt to read 
the inscription on the Museum’s plaque. But, even knowing in advance that the latter mentioned Tishatal, I 
would still think it important to obtain objective confirmation that the Louvre’s peg and tablet were an historical 
ensemble. 

I quote Amiet to give the information exactly as presented. In typical, generous fashion Amiet has also 
given me permission to publish the photograph of the impression left in the metal oxidation. The clearest 
photograph published of the Louvre peg is Schmokel 1955, Taf. 47. 

Amiet believes that the plaque was cut back in antiquity after suffering damage from the force required 
to insert it into the lion. “En effet. on peut lire la premibre ligne: fi-S-a, mais il n’y a pas de place pour 
&f. Dans la 2e ligne, on peut lire en (trbs ma1 traci) da-an. La suitt est t k s  obliterk, on voit du moins 
que la 4e ligne commence par DUMU et difEre donc de celle de la tablette de calcaire. Le libel16 des deux 
tablettes diffirait donc quelque pue.” Parrot (1948, 86; and Parrot and Nougayrol 1948, 2) ambiguously claimed 
that the text on the tablet is “sans doute” the same as that “SOUS I’oxydation de la plaque de cuivre.” But 
this could not be known until the plaque had been cleaned and it seems that Parrot was making an assumption, 
one that was later proven correct. 

‘ 

This conclusion is obviously neither pedantic nor minor. The reason why the Museum’s lion peg lacks a 
tablet can no longer be known, or even hypothesized: another example of a lost crucial historical documentation, 
courtesy of the antiquity market and its clients. We cannot answer the questions we ask: Was the !ion peg originally 
deposited without a tablet? Was there a tablet removed by the plunderers but subsequently discarded or lost? 
Was it indeed recovered but sold independently of the peg, some day to be recovered? Was it missed inadvertently 
and still remains in the ground? 
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Neither the Metropolitan Museum’s nor the Louvre’s lion peg has an archaeological 
provenience; both derive from the antiquities market and there is an implication that two 
dealers were originally involved in the two sales. Parrot and Nougayrol (1948, 2), while 
giving no information about the Louvre piece other than that it was acquired through the 
auspices of the Soci& des Amis du Louvre, state that the mate was seen “prWemment 
chez un antiquaire parisi en...,” implying that this dealer was not the same one who sold the 
Louvre its lion peg. The Metropolitan Museum’s lion peg was in fact purchased from a New 
York dealer; how he acquired it and whether it came directly from the aforementioned Paris 
dealer is unknown. In any event, whatever the modem history of the two lion pegs may 
have been, their transfer from an ancient site, a Near Eastem mound, to Paris (and dispersal 
to two separate dealers there) and then the transfer of one to a dealer in New York City, 
it may be accepted within the framework of a plausible speculation that both lion pegs were 
plundered from the same site, and from the foundations of a temple at that site. 

What was the ancient and the modem name of that site, and where was it located? 
The answer to each of these questions is the same: we do not know. A number of scholars 
have assumed that wherever in the Near East the pegs were found, that mound will have 
been Urkish, the city mentioned in the inscription (e.g. Parrot 1954, 13; SchmiSkel 1955, 
278; Nougayrol 1960, 213; van Liere 1957, 91; Rashid 1957-71, 213; implied by Mellink 
1972-75, 515). However, the text on the stone tablet merely states that a king of Urkish 
built a temple; it does not say that the temple was built at Urkish, although it is possible 
it was built there. In this sense, the lion pegs may be known as the Urkish lions, not because 
of where they were necessarily deposited in antiquity, but because they were deposited by 
a king of Urkish.6 The city of Urkish appears in a number of texts from Chagar Bazar and 
Mari, and on the bronze so-called Samarra tablet; it was a major Hurrian political and cultural 
center (Speiser 1953, 313 f.; Gelb 1956, 380 f.; Mellink 1972-75, 515). All scholars interested 
in the site locate it in North Mesopotamia, in the Khabur River basin of present-day northeastern 
Syria and southeastern Turkey.7 A few of these scholars have singled out one mound in that 
area, Tell Amouda, as their candidate for the site of Urkish (van Liere 1957; Edzard and 
Kammenhuber 1972-75, 509; Kessler 1980, 225 f.; Salvini 1983, 27, 33). Only excavation 
will resolve the issue and until that is accomplished Rashid’s (1957-71, 658) statement that 
Urkish is “nicht sicher lokalisiert” and Parayre’s (1977, 126, 111) question mark still obtain. 

For, as we do not know from internal evidence whether the lion pegs were deposited 
in a temple at Urkish, likewise, but for different reasons, we do not know the geographical 
location of the mound from which they were plundered. Van Liere (1957, 91) claimed that 
“Des informations fortuites que j’ai obtenues rkemrnent indiquent que ces lions ont Ct6 excaves 
[sic] de Tell Amouda.” No source, viable or otherwise, was given for this hermetic claim 

Like other Near Eastern kings, Human kings, including those from Urkish, built temples at several cities. 
as we known from the so-called Samarra tablet (a bronze tablet purchased from a dealer and without provenience. 
Thureau-Dangin 1912, 1 f.). Note that it is of course possible that the Pirigal temple was built by Tishatal 
at Urkish, but since the tablet does not give a location we may not make this assumption. [On this and other 
points raised in the Appendix see also the remarks above, Section 2.2 - G.B. and M. K.-B.] 

Except Thureau-Dangin 1912, 3. In addition to Parrot and Nougayrol 1948, 2, 18 f., Speiser 1953. 313 
f.; Hrouda 1958, 28; Kessler 1980, 224 ff.; see A. Goetze JCS VIl, 2, 1953, 62 f. 
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(see Kessler 1980, 224), but van Liere used information he was reluctant to share to suppon 
his identification of Tell Amouda as Urkish. Statements of this kind have no place in 
archaeological discourse and have no value for those attempting to learn exactly where an 
object was found, whether the lion pegs or any other object.’ 

The Humans, a non-Indo-European and non-Semitic speaking people, appear in 
cuneiform texts from the Akkadian period, the second half of the 3rd millennium B.C., through 
the 2nd millennium B.C., and Human names continue to appear in the 1st millennium (Gelb 
1944; Speiser 1953; Edzard and Kammenhuber 1972-75). The stone tablet and the inscribed 
lion pegs are the earliest Hurrian documents known to date and concomitantly the lion pegs 
are the earlierst works of art associated with the Hurrians, manifestly having been deposited 
in one of their temples. Most cuneiformists agree that the stone tablet was inscribed some 
time in the Akkadian period (25th-23rd centuries B.C.) but there is a difference of opinion 
concerning exactly when within that period it may be dated. Parrot and Nougayrol (1948, 
3; also Parrot 1948, 86; idem 1961, 282) date it close to the beginning of this period, a 
position accepted by Speiser (1953, 313). Other scholars date it to the later part of the period 
(e.g., Gelb 1956, 380 f.; Hrouda 1958, 78; Hallo 1962, 11; Ellis 1968, 57; Mellink 1972- 
75, 515; Barrelet 1977, 7; Spycket 1981, 181; but see n. 168a). 

Aside from its chronological connection to the tablet, a number of scholars also 
accept the lion pegs as being independently Akkadian in style (e.g., Crawford et al. 1966, 
11; Mellink 1972-75, 515; Parayre 1977, 169; it is a position I tentatively share), although 
it has been noted that the lions could equally fit stylistically into a later period, Ur Ill or 
even Isin-Larsa (Parrot and Nougayrol 1948, 2; Parrot 1954, 12; idem 1961, 182). Moreover, 
Whiting (1976, 175 f.) has suggested that the tablet, and thus the lions, could in fact be 
dated to either the Akkadian period or to Ur I11 (23rd-21st centuries B.C.). Indeed, it is 
the date of the tablet alone that will eventually confimi the exact chronology of the pegs 
(Ellis 1968, 57, n.81).9 

* Who else but a dealer could be Van Liere’s source for the “informations fortuites”? Nougayrol (1960, 
209 ff.) published an Akkadian style cylinder in a dealer’s possession inscribed “Daguna the wemune, daughter 
of Tishadimmuzi the attendant.” According to the dealer’s claim (“spontankment indiquw), reported 
enthusiastically as an archaeological reality by Nougayrol, the seal came from the same site “que le lion de 
bronze acquis par le Musk  du Louvre,” which had been published by Nougayrol himself twelve years earlier. 
To Nougayrol this site is the mound “qui recouvre 1 prisent I’antique Urkish.” But he did not reveal how 
he could objectively know whether the seal was in fact found at the same time as the lion pegs or twelve 
years later, in both cases at the same site; nor did he reveal whether ,the same dealer was involved in the 
sale of both finds. Nougayrol also believed that Tishadimmuzi is a Hurrian name, which reinforces to him 
the Urkish attribution (cf. Edzard and Kammenhuber 1972-75, 509; “Sprache hurr.?” and Barrelet 1977, 16, 
n.38). Mellink (1972-75. 515) says the seal is “reportedly also from Urkish,” but neglects to state that the 
reporter was a dealer, while Forte (apud Muscarella 1981, 89) correctly puts quotation marks around “come 
from Urkish”, s e e  also Salvini 1983, 29. The seal, like the lion pegs, may be Akkadian in date and style, 
and equally must be. reported as without provenience. For the record, the seal is now in the possession of 
the Lands of the Bible Archaeology Foundation (Forte apud Muscarella 1981, n.46). The donor to the Foundation, 
EIie Borowski. purchased the seal from a dealer in the early 1970s; he was apparently not the same dealer 
who had it in 1960. [See also above, Section 2.3. - G.B. and M. K.-B.] 

It would be significant if Tishatal “the man of Nineveh” mentioned on a tablet excavated’at Ekhnunna, 
and dated to the third year of &-Sin, king of Ur (111 period), is the same person mentioned on the Louvre 
stone tablet. For, if so. we would be able to date the lion pegs in the 22nd or 21st century B.C. But the 
Eshnunna Tishatal is not called “the man of Urkish,” which one might assume he would be called if he were 
the king of Urkish. For discussion, see Whiting 1976, 176 ff., who accepts the Eshnunna Tishatal to be the 
Hurrian king. See also Salvini 1983, 28. 
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Whatever problems may exist regarding the possible “stylistic range of the lion pegs, 
or the objective Akkadian or Ur 111 date of the tablet, and thus of the ensemble, there is 
no doubt that on the basis of style the lions fit into a late 3rd millennium B.C. Near Eastern, 
Mesopotamian background. They exhibit no feature that calls attention to itself as distinguished 
from the art of that general background.” And, in this crucial issue, the lion pegs epitomize 
the essence and the paradox of the problem of “Hurrian art,” the problem of recognizing 
what are the characteristics of Hurrian art and how they may be perceived and defined. For 
on the single work of art (accepting here the two lions as representing the stylistic work) 
that may be called Hwrian by the objective nature of its juxtaposition to a Hurrian text 
(on the bronze plaque and on the stone tablet) recording its deposition in a temple built 
by a Hurrian king, its style exhibits no features that may be called Hurrian, as opposed 
to general Near Eastern. 

This is not the place to discuss the arguments presented over several decades justifying 
the decision to label as Hurrian individual works of art (for a good summary, see Barrelet 
1977).” Suffice it to note here that a large number of objects, none, incidentally, associated 
closely with Hurrian texts,I2 and dating from the 3rd through the early 1st millennium B.C., 
have been assumed to be Hurrian, i.e., to be artifuacts made by Hurrians, revealing themselves 
as such by subtle, subjectively perceived features or attributes. Mellink (1972-75, 514 ff.), 
a scholar who basically accepts the possibility of recognized as Hurrian, nevertheless ultimately 
concludes that although “the negation of Hurrian art is unfound &....the existence of an original, 
independent tradition of Hurrian art and architecture is improbable .....‘I This view agrees 

lo The foundation pegs are of course unique in two respects: no other foundation peg known to date is of 
the same fonn; and if Akkadian in date, they stand alone, for foundation pegs are otherwise unattested from 
that period (Ellis 1%8, 57 f., 85, 154 f.; Rashid 1957-71, 157 f.). 

And more recently, E. Klengel-Brandt, “Ein Kultefass aus Assur,” Forschungen und Berichre 20/21, 1980, 
217, and A. Bemard Knapp and Anne Marchant, ”Cypro-Minoan and Hurrians,” RDAC 1982, 15-21, for a 
rejection of subjective attributions of general Near Eastern objects to the Humans. Compare. however, Negahban 
(1983. 14. n.44) who perceives Human influences in the art of the Mannaeans, Medes, Urartians and Assyrians! 
See also R. Mayer-Opificius 1983, passim, who casually believes that Human art was a fundamental component 
of Urartian art, although only broad, non-substantive reasons are given to support the alleged Hurrian-Urartian 
artistic collective nature. She also (340) adds two more important Near Eastern objects to the growing list 
of “Human” artistic artifacts, the fragmentary bronze seated figure from Bassetki with an Akkadian inscription 
(see S m r  32, 1. 1976, 63 ff.), and the bronze ”Sargon” head from Ninkveh; no documentation is given 
for these gratuitous assumptions. 

H. Giiterbock (1965. 197 f., PI. XIII) published a votive sword with its hilt decorated with two lions, 
and which bears M Old Assyrian inscription, one with problems of interpretation. Giiterbock believes the text 
refers to a sanctuary of Nergal. known to be a Hurrian deity (but not honored exclusively by Hurrians); and 
because of “the alleged provenience” given by the dealer as Diyarbakir in southeastern Turkey, he assumes 
(by ignoring his own word “alleged”) that the sanctuary was in the vicinity of that city. Mellink (1972-75, 
516) accepts without reservation the revealed Diyarbakir provenience (which is within the Hurrian sphere) 
and lists the sword as a Human object coming from a Hurrian sanctuary: “The geographical provenance confirms 
this.” But imagined speculation of this kind undermines controlled methodology: the sword was not excavated 
at or near Diyarbakir, and its “geographical provenance” is a modem European collection. And, not so 
incidentally, it should be noted that the inscription on the sword is not in Hurrian, nor are any of the names 
mentioned manifestly Human, nor does the name Nergal appear. 

11 

12 
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with those expressed by earlier writers (e.g. Speiser 1953, 315 f.: Giiterbock 1954-55, 392 
f.), although it does not go so far as Frankfort (1955, 141, 143, 250, n.36), who denies 
the existence of Human art, except for glyptic. More r e n t  writers (Barrelet 1977; Parayre 
1977) tend to support Frankfort, at least with regard to the impossibility of identifying any 
work of art as Hurrian. The lion pegs certainly reinforce in a fundamental way the conclusion 
that there is “no independent tradition of Hurrian art”; although their ancient label says they 
are Hurrian, their style says they are Near Eastern. 

One final point is worth consideration. Ellis (1968, 75) has pointed out that, although 
the ensemble, figure with peg, is the same in concept as the southern Mesopotamian foundation 
pegs, the menacing lion and the stumpy peg (a “difference in spirit”) differentiate them. A 
crouching lion joined to a peg or spike was excavated at Bismaya (Adab) but Ellis (1968, 
56) has argued that it was placed in a horizontal, not verical, position and may therefore 
not be a foundation peg; yet we have in hand two examples of lions associated with a peg, 
one from a southern Mesopotamian milieu, and it has occurred to me that the menacing 
lion of the Urkish pegs may not in fact reflect a “difference in spirit” from southern ideas. 
On the often discussed relief of Puzur-Inshushinak from Susa (Amiet 1966, No. 165; dated 
there to the Ur III period; see also Schlossman 1976, 13, n.24), one of the two relief 
representations known that depict a kneeling god with a peg, a snarling lion is placed directly 
before the kneeling god. Could not the Urkish lions signify the same spiritual/symbolic value 
as that recorded on the Susa relief, all the more so as both lions are juxtaposed to foundation 
pegs? If so, then the Urkish lions are even more Near Eastern and less odd (“Hurrian”) 
than hitherto noted. 

9.1.1. Metal analysis - Pieter Meyers 

Sample: Obtained by 

Cu 97.2 
Zn 0.028 
Sn 0.038 
Pb 0.046 
Fe 0.622 
Ni 0.608 
Co 0.016 
Sb 0.037 
Total before 

drilling from underside, next to existing hole. 

As 1.29 
Ag 0.018 
Bi 0.003 
Se 0.007 
Te ’ 0.007 
In 0.001 
Al 0.004 

normalization: 97.8 
Approximately twenty-five milligrams of sample was drilled from each piece using a 

steel twisted drill bit mounted on an electric drill. A twenty-five milligram fraction of each 
sample was accurately weighed and dissolved in 2.5 cc 6N HCL containing three percent 
H,O,. After dissolution the excess H202 was removed by gently heating, and the solution 
was diluted to 5 cc with distilled water. Each sample was then analyzed by induction coupled 
plasma emission spectrometry (ICP). 
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The elemental concentrations are listed as fraction by weight expressed as parts per 
hundred and normalized to 100%, with the total of all elements determined before normalization 
also given. The reported values are estimated to be accurate within five percent of the reported 
values for the major components. The uncertainties increase to fifty percent of the reported 
values for some of the elemental fractions in the range of 0.01-0.05%. 

9.2 Computer applications 

9.2.1. Introduction - Giorgio Buccellati 

One of the methodological presuppositions which underly our work at M o m  is the 
utilization of electronic data processing, to which I have referred briefly in my section on 
methodological considerations (2.4 above). We have in fact been committed since the very 
earliest days of micro-computing to the direct utilization of computers in the field, in the 
fm belief that immediate feedback from a constantly updated computerized data base would 
have significant conceptual effects on the research strategy of the excavation. This was already 
the case with our excavations at Terqa, where we introduced micro-computers as early as 
1982. Our emphasis has consistently been on a fuller understanding and analysis of the 
stratigraphic relationships during the excavation itself. 

The graphic dimension is an important component of this approach - not for reasons 
of aesthetics or ease of operation, but rather on intellectual, archaeological grounds. Daily, 
as well as archival, plotting of digital data allows the visualization of correlations which are 
otherwise easily lost when preserved in purely digital form; the speed with which different 
distributional arrays may be tested allows a much faster turn-around time in the verification 
of hypotheses; and, very significantly, the precision of the centimetric grid may be retained 
more easily at the level of the individual area supervisors (and of individual finds of movable 
objects) rather than just at the level of the architect (and the larger, permanent structures). 

While our current field equipment includes several small plotters and the software 
for dealing with two-dimensional plotting, we are not yet set up for dealing with three- 
dimensional rendering. We have however been interested in this aspect since the beginning 
(when Computer Aided Design, or CAD, systems were not yet envisaged for micro-computers) 
- and this too for intellectual, not just aesthetic, reasons. The obvious conceptual kinship 
with problems posed within the framework of the discipline of hrchitecture led me to seek 
both intellectual and technical advice from colleagues in this field at UCLA. My specific 
point of departure was the observation that as archaeologists we face identical sets of problems 
as those faced by architects, though in a converse sort of relationship. While architects arrive 
at an organization of space from a known, intended functional use (the client’s requirements), 
we arrive conversely at a reconstruction of functional use from a known spatial organization 
(the excavated site). With this in mind, I was fortunate to find William J. Mitchell, Professor 
of Architecture and Urban Planning at the UCLA Graduate School of Architecture (now at 
the Harvard School of Design), the most congenial and productive collaborator with a keen 
sensitivity for archaeological problems. He had been developing an innovative approach to 
both the technical side of computer graphics and the conceptual dimension of a “grammar 
of space” (Stiny and Gips 1972; Stiny and Mitchell 1978; 1980). The creation of specific 
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three-dimensional modules which could be conjoined graphically according to a complex set 
of syntactical rules gave him an insight into the inner dynamics of a building (whether in 
existence or in the planning stage) that was hardly possible with traditional means. 

An observation made by Mitchell can find, I am sure, a strong echo in archaeology; 
in creating three-dimensional renderings of classical buildings he realized that the two parallel 
sets of two-dimensional representations (floor plans and sections) would often fail to match 
- something which generations of architectural historians had apparently failed to notice in 
spite of the intense study to which these drawings had been submitted. The conceptual 
significance of this is that there is a tendency to view space in terms of the flat surfaces 
to which we have (heretofore) reduced it as a result of the limitations inherent in our technical 
capabilities. Space must be viewed instead volumetrically, and the organization of space (as 
well as the depositional entities in a stratified site) must be understood as solids - not as 
planes. Therefore such planes as we are used to (floor plans and sections) must be viewed 
purely as correlated indices of volumes (a concept which I have developed in Buccellati 1981). 

It was as a result of these concerns that I asked for Mitchell’s assistance in developing 
three-dimensional renderings of our architectural data from the digital files that we were creating 
in the field. Beginning with the architectural structures in themselves, we were planning to 
develop eventually “three-dimensional sections,” as it were, of the deposition and of our 
correlative stratigraphic understanding; this would not be unlike the exploded diagrams found 
in the rendering of machine assembly charts (which is, upon reflection, a better metaphor 
for the stratified site than the traditional metaphor of a layer cake). Very graciously, Mitchell 
agreed to train an archaeology student within the curriculum of the School of Architecture, 
and Andrea M. Parker agreed in tum to follow through with the study of certain buildings 
at Terqa and Mom.  Given below is the result of her work, which is illustrated in the computer 
generated graphic reconstructions of the stone building in Area B (Illustr. 54-56). Her 
contribution shows vividly how heuristically significant the process can be. Alternative 
interpretations of the architectural shapes may be preferred to the ones here proposed, but 
that is precisely the point that is intended: the ease with which very precise, concurrent and 
diverse reconstructions can be generated does not prejudicially tie our perception to just one 
or two possible reconstructions. The potential of field applications of the same approach (which 
are beginning to be within reach as a result of recent developments in micro-computer supported 
graphic packages) is clear: the three-dimensional rendering of architectural structures and, 
eventually, of depositional units provides a firmer support for a fuller appreciation of vo~umes 
in space than any of the traditional means. 

9.2.2 CAD Reconstructions of the building in Area B - Andrea M. Parker 

One of the questions that naturally occurs during the excavation of any site is “What 
was the shape and size of the structure that is being excavated, and what was the purpose 
it served?’ In the case of the building in Area B at Mom,  an attempt was made to answer 
some of these questions with the aid of a computer-aided architectural design system. 

The partially excavated stone foundations at the top of the tell in Atea B seem to 
represent a comer of a monumental building. They can provide some information concerning 
the general size of the walls which they supported, but by themselves they are not reliable 
indicators of either the building’s architectural style or its function. Other features which 
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were excavated in association with the foundations are better sources for this kind of 
information, namely the white floor, the ramp, the hearth and the unbaked brick surface 
to the north of the building. 

Unfortunately, given the early stage of the excavation, the way in which these other 
features are related to the stone foundations is still not entirely clear, nor is it even established 
that they are all contemporaneous. Until such questions can be resolved by future excavations, 
the process of creating hypothetical structures in Area B must take into consideration the 
effects of all the permutations of these features. The inclusion or omission of any of them 
in the reconstruction process can result in significantly different buildings. 

Therefore, it should be emphasized that the reconstruction task at M o m  is not one 
of passively generating a few variations of a building based on a well-defined two-dimensional 
groundplan. This type of process would be perhaps better referred to as ‘illustration’ rather 
than ‘reconstruction.’ Instead, the reconstruction process at Mozan is more akin to the kind 
of design process performed by architects and engineers and which ultimately motivated the 
development of computer-aided design (CAD) technology. 

While an ‘illustration’ medium, e.g. pencil and paper, may be well suited to the 
first kind of reconstruction, namely a one-time ‘illustration’ of well-defined visual data, it 
is poorly suited to executing the types of geomeuic manipulations and repetitive trial and 
error operations which are required for the second type of reconstruction - where a ‘best- 
fit’ configuration must be chosen from among a very wide range of incompletely defined 
sets of visual data This latter process requires the three-dimensional versatility and the speed 
of recomposition afforded by a CAD system. Thus, somewhat ironically, it appears that the 
Same type of visual processing that is applied to modem-day engineering or architectural 
components is also the method best suited to the examination and reconstruction of a building 
which dates back to the Bronze Age at Tell M o m .  

The mechanical implementation of the various reconstructions is simple. Three- 
dimensional models of different Bronze Age architectural modules are stored in a CAD system. 
The system is then used to select, transform and assemble instances of these modules into 
hypothetical superstructures which are fitted onto the M o m  foundations to produce different 
reconstructions of how the Mozan building might have appeared in the third millennium B.C. 

The collection of modules which is stored in the computer and which provides the 
basic shapes used in the CAD reconstructions is referred to as the ‘shape library.’ The modules 
in the shape library are organized into two groups, those which represent the M o m  foundations 
and those which are used for the various reconstructed superstructures. The ‘foundation group’ 
comprises the core of the architectural features which were excavated at Mom. These are 
shown in Illustr. 54 and consist of the stone foundations, the white floor, the hearth, the 
ramp and the baked brick floor north of the white floor. 

The various architectural modules which are used for reconstructing the supersmctures 
of the building at M o m  are taken from sites in Mesopotamia, Anatolia, and Northem Syria 
of approximately the same time-frame as Mom. 

The Mesopotamian-style modules are extracted from the inventory of elementary 
Bronze Age shapes compiled by Margueron (1982, Figs. 344-346; 349-352; 361-368). The 
appropriate mid-third millennium modules are those of the Early Dynastic palaces of Kish 
A, Kish P, pre-Sargonic Mari and Eridu. Since the functions of these buildings are generally 
held to be.‘unidentified’ at this time, there are no particularly religious or secular connotations 
attached to these modules. Characteristic forms are ‘long corridors’, ‘pivot rooms,’ ‘coronas 
and courtyards,’ ‘entry modules’ and ‘stairwells.’ 
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The Anatolian module is the megaron, which appears to describe most ceremonial 
or monumental buildings in Anatolia during this period. Beycesultan (Lloyd and Mellaart, 
1962) and Kultepe (&giiq 1963; 1986) offer two examples of this Anatolian type architecture 
which are within a few hundred miles of Mozan and demonstrate that the megaron style 
was in use in the region during the mid-third millennium. 

The two northern Syrian sites which yielded the most interesting comparisons with 
Mozan were Ebla (Matthiae 1980, 65-111, Fig. 11) and Tell Chuera (Moortgat 1962, 10, 
Plan II). The Palace G at Ebla furnished an example of a monumental staircase. From Tell 
Chuera, modules for the M o m  superstructure came from the stone-built North Temple and 
a composite of the different levels of the smaller mud-brick ‘Anten’-temples (Moortgat 1965, 
11-15, Plans V-VI; Moortgat 1%7, 8-38, Figs. 7 and 17, Plans I11 and IV). Both these 
temples at Tell Chuera are characterized by protruding front butuesses and are referred to 
in the following discussion as ‘in antis’ temples. 

The architectural modules from the above sites produced a shape library consisting 
of approximately thirty entries. All the modules were input into the computer at the same 
scale and according to their original orientations. The two-dimensional coordinates of the 
modules were digitized from their respective site plans and input onto a specific layer in 
the CAD system according to each module’s function (for example, all the ‘corridors’ were 
input on one layer, all the ‘pivot modules’ on another, etc.). Then the two-dimensional plans 
of the modules were extruded into three-dimensional ‘solids,’ using existing data concerning 
the third dimension whenever that was available (i.e. depth of stone foundations at Mozan), 
otherwise positing reasonable dimensions when the data were missing or functionally 
inappropriate (i.e. height of walls). The advantage of working with three-dimensional ‘solid’ 
modules in the CAD environment as opposed to two-dimensional ‘surface’ ones is felt to 
outweigh the possible errors which might arise from reconstructing wrong heights in some 
cases. CAD ‘solids’ can be joined to each other, or intersected, or subtracted from each other, 
and in general behave very much like mud-brick, the appropriate medium for the reconstructions 
at M o m .  In addition, ‘solid’ models can be ‘illustrated,’ evaluated, modified and then if 
necessary ‘re-illustrated’ much faster than surface models, thereby considerably decreasing the 
time required to generate a large number of reconstructions. 

The procedure for generating a reconstruction of a building from modules stored 
in the shape library can be outlined as follows. For each reconstruction, certain three- 
dimensional modules in the shape library were selected for their potential suitability as 
superstructures to the foundations at Mozan. Once selected, they were copied onto a working 
layer which already contained the three-dimensional representation of the Mozan foundations 
to which the superstructure would be adapted. On the working layer, the three-dimensional 
superstructure modules were translated onto the Mozan foundations. The transformation 
operations which were used by all the reconstructions were: extrusion, copying, union, 
subtraction, and translation. In some reconstructions where additional transformations seemed 
legitimate, the superstructure or part of the superstructure was rotated, scaled or otherwise 
transformed (for example, stretched) to make it adapt to the M o m  foundations. However, 
such superstructure transformations were not always necessary or even desirable, since the 
relative degree of ‘mis-adaptation’ of a superstructure can conceivably provide a significant 
amount of information in its own right. 
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The way in which the modules were combined to produce plausible superstructures 
was not arbitrary, but was based on the functional analysis approach to architectural 
reconstruction proposed by Margueron. This approach provides the double framework required 
for the data at Mom. On the one hand, it offers a means of empirically checking the accuracy 
of hypothetically reconstructed dimensions and configurations against an exhaustive inventory 
of existing modules and patterns (concerning Mesopotamian-style architecture, at least); this 
helps eliminate the erroneous reconstructions which might arise from basing room configurations 
or dimensions solely on ‘patterns’ instead of existing examples. On the other hand, the procedure 
for identifying the functions of various modules within a larger structure is sufficiently abstract 
to be applicable to other architectural styles besides the Mesopotamian style which Margueron 
studied; this is particularly useful at a site such as Mozan where the architectural style of 
the building is still undetermined and may in fact represent a new type (Human?). 

Two of the reconstructions that were generated for the M o m  building in Area B 
are shown in Illustr. 55 and 56. 

Illustration 55 shows a Northern Syrian style ‘in antis’ temple, with the entrance 
from the East. The reconstruction is based on a composite of the groundplans of Moortgat’s 
‘Anten’-temples and of the larger North Temple at Tell Chuera. The North Temple’s basic 
groundplan in particular is almost identical with the dimensions and orientation of the 
foundations so far recovered at Mom. Certain features at Mom,  such as the stone ramp 
and the brick floor, were incorporated into this reconstruction by envisaging adjacent rooms 
and/or exits to the exterior of the temple. There was no need either to rotate or scale the 
Tell Chuera North Temple module to adapt it to Mozan. It fit almost ‘as-is.’ 

Illustration 56 shows a reconstruction of a hypothetical Mesopotamian-style super- 
structure at Mom.  The module which inspired this reconstruction was the portico at Kish 
A, building 11, because of its access to the exterior. Supposedly, such an exterior access would 
be a primary consideration at Mozan given the presence of the stone ramp adjacent to the 
white floor in Area B. This Kish module is one of the larger modules among third millennium 
Mesopotamian style ‘palaces’ (excluding ‘courtyards’). It was rotated from its original 
orientation and even stretched to more than twice its width, using a CAD transformation, 
in order to try to fit it to the M o m  foundations. Despite these rather major design 
modifications, this superuucture is still too narrow for the foundations and the reconstruction 
is therefore not very convincing. It does, however, shed light on some specific design factors 
by which Southern Mesopotamian and Northern Syrian architecture differ. 
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The Anatolian module is the megaron, which appears to describe most ceremonial 
or monumental buildings in Anatolia during this period. Beycesultan (Lloyd and Mellaart, 
1962) and Kultepe (&giiG 1%3; 1986) offer two examples of this Anatolian type architecture 
which are within a few hundred miles of Mozan and demonstrate that the megaron style 
was in use in the region during the mid-third millennium. 

The two northern Syrian sites which yielded the most interesting comparisons with 
M o m  were Ebla (Matthiae 1980, 65-111, Fig. 11) and Tell Chuera (Mmrtgat 1962, 10, 
Plan 11). The Palace G at Ebla furnished an example of a monumental staircase. From Tell 
Chuera, modules for the Mozan superstructure came from the stone-built North Temple and 
a composite of the different levels of the smaller mud-brick ‘Anten’-temples (Moortgat 1965, 
11-15, Plans V-VI; Mmrtgat 1%7, 8-38, Figs. 7 and 17, Plans I11 and IV). Both these 
temples at Tell Chuera are characterized by protruding front buttresses and are referred to 
in the following discussion as ‘in antis’ temples. 

The architectural modules from the above sites produced a shape library consisting 
of approximately thirty entries. All the modules were input into the computer at the same 
scale and according to their original orientations. The two-dimensional coordinates of the 
modules were digitized from their respective site plans and input onto a specific layer in 
the CAD system according to each module’s function (for example, all the ‘corridors’ were 
input on one layer, all the ‘pivot modules’ on another, etc.). Then the two-dimensional plans 
of the modules were extruded into three-dimensional ‘solids,’ using existing data concerning 
the third dimension whenever that was available (i.e. depth of stone foundations at Mozan), 
otherwise positing reasonable dimensions when the data were missing or functionally 
inappropriate (i.e. height of walls). The advantage of working with three-dimensional ‘solid’ 
modules in the CAD environment as opposed to two-dimensional ‘surface’ ones is felt to 
outweigh the possible errors which might arise from reconstructing wrong heights in some 
cases. CAD ‘solids’ can be joined to each other, or intersected, or subtracted from each other, 
and in general behave very much like mud-brick, the appropriate medium for the reconstructions 
at Mom. In addition, ‘solid’ models can be ‘illustrated,’ evaluated, modified and then if 
necessary ‘re-illustrated’ much faster than surface models, thereby considerably decreasing the 
time required to generate a large number of reconstructions. 

The procedure for generating a reconstruction of a building from modules stored 
in the shape library can be outlined as follows. For each reconstruction, certain three- 
dimensional modules in the shape library were selected for their potential suitability as 
superstructures to the foundations at Mozan. Once selected, they were copied onto a working 
layer which already contained the three-dimensional representation of the Mozan foundations 
to which the superstructure would be adapted. On the working layer, the three-dimensional 
superstructure modules were translated onto the Moan foundations. The transformation 
operations which were used by all the reconstructions were: extrusion, copying, union, 
subnaction, and translation. In some reconstructions where additional transformations seemed 
legitimate, the superstructure or part of the superstructure was rotated, scaled or otherwise 
transformed (for example, stretched) to make it adapt to the Mozan foundations. However, 
such superstructure transformations were not always necessary or even desirable, since the 
relative degree of ‘mis-adaptation’ of a superstructure can conceivably provide a significant 
amount of information in its own right. 
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The way in which the modules were combined to produce plausible superstructures 
was not arbitrary, but was based on the functional analysis approach to architectural 
reconstruction proposed by Margueron. This approach provides the double framework required 
for the data at Mom. On the one hand, it offers a means of empirically checking the accuracy 
of hypothetically reconstructed dimensions and configurations against an exhaustive inventory 
of existing modules and panems (concerning Mesopotamian-style architecture, at least); this 
helps eliminate the erroneous reconstructions which might arise from basing room configurations 
or dimensions solely on ‘patterns’ instead of existing examples. On the other hand, the procedure 
for identifying the functions of various modules within a larger structure is sufficiently abstract 
to be applicable to other architectural styles besides the Mesopotamian style which Margueron 
studied, this is particularly useful at a site such as Mozan where the architectural style of 
the building is still undetermined and may in fact represent a new type (Human?). 

Two of the reconstructions that were generated for the Mozan building in Area B 
are shown in Illustr. 55 and 56. 

Illustration 55 shows a Northern Syrian style ‘in antis’ temple, with the entrance 
from the East. The reconstruction is based on a composite of the groundplans of Moortgat’s 
‘Anten’-temples and of the larger North Temple at Tell Chuera. The North Temple’s basic 
groundplan in particular is almost identical with the dimensions and orientation of the 
foundations so far recovered at Mozan. Certain features at M o m ,  such as the stone ramp 
and the brick floor, were incorporated into this reconstruction by envisaging adjacent rooms 
and/or exits to the exterior of the temple. There was no need either to rotate or scale the 
Tell Chuera North Temple module to adapt it to Mom. It fit almost ‘as-is.’ 

Illustration 56 shows a reconstruction of a hypothetical Mesopotamian-style super- 
structure at Mozan. The module which inspired this reconstruction was the portico at Kish 
A, building 11, because of its access to the exterior. Supposedly, such an exterior access would 
be a primary consideration at Mozan given the presence of the stone ramp adjacent to the 
white floor in Area B. This Kish module is one of the larger modules among third millennium 
Mesopotamian style ‘palaces’ (excluding ‘courtyards’). It was rotated from its original 
orientation and even stretched to more than twice its width, using a CAD transformation, 
in order to try to fit it to the Mozan foundations. Despite these rather major design 
modifications, this supertructure is still too narrow for the foundations and the reconstruction 
is therefore not very convincing. It does, however, shed light on some specific design factors 
by which Southern Mesopotamian and Northern Syrian architecture differ. 
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