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Coins are amongst the most recognized and protected data in archaeological
research. For this very reason, they are used as a basis for detailed analytical and
methodical research to resolve existing uncertainties related to historical
periods. In this research, 25 coins out of a collection of 105 gold coins stored in
the National Museum from Tabriz Grand (Jame) Mosque belonging to the 7th
century AH. were selected and studied that belonged to the reign of Abu Saeed
Bahadur llkhani. Based on the methodical research of numismatics, in order to
obtain the political, cultural, artistic and economic historical data, detailed
documentation, weighting and surface examination of the coins were first
performed. Afterwards the symbolic and non-symbolic signs and patterns of the
coins were identified. In the final stage, in order to obtain the type of metal that
was used in the coins (Their elemental basis), three samples of the coins were
selected, after which their mints and weights were determined and they were
hencewworth subjected to an elemental decomposition (P1XI1) test in the Iranian
Atomic Energy Laboratory and Endograph. The most accurate laboratory tests
were conducted in order to obtain the data from the elemental analysis of the
tested samples, after the tests were concluded statistical analysis was used on
the metal impurities measured in the coins. Based on the investigations and
examinations of the surface of the coins as well as the archaeological studies of
the internal structure which includes the elemental analysis of metal of the coins,
The coins were subsequently categorized and separated from each other. It is
important to note that the historical, economic, geographical, artistic and
political factors were considered in all stages.

Coin studies, Mint, llkhani era, statistical analysis, Pixy testing.

Cite this The Author(s): Nazarean,O; Mortezayi, M; Shishegar, A; Shabani, R; 2023: An Archeology Study of the
Identification of Ilkhanid Coins (A Case Study of Abu Zaid Ilkhani's Golden Coins Discovered from Tabriz Jame
Mosque in the National Museum of Iran): Journal of Archaeological Studies No. 1, VVol.15 , Serial No. 32 / Winter —

Spring (243-259)- DOI: 10.22059/JARCS.2019.269224.142761.
EY

Publisher: University of Tehran Press.



https://creativecommons.org/licenses
https://jarcs.ut.ac.ir/editor?_action=search&kw=%D9%86%D8%B8%D8%B1%DB%8C%D8%A7%D9%86&fld=0&manu_statuss=0&sb_code=0&rev_limit=0&act_sday=6&act_smonth=2&act_syear=1402&act_eday=6&act_emonth=2&act_eyear=1402&rw_count_op=0&rw_count=0&rv_recom=0&go=
https://orcid.org/0000-0001-8461-9000
https://orcid.org/0000-0002-3763-0888
https://orcid.org/0000-0001-8461-9000
https://orcid.org/0000-0001-8461-9000

244 Journal of Archaeological Studies / No. 1, Vol.15, Serial No. 32 / Winter- Spring 2023
1. Introduction
Coins are amongst the most recognized findings in archeological researches due to the fact that

they have patterns and writings on them as well as the fact that they are made from sturdy
materials. It is for this reason, that they can be used as documented and scientific subjects for
detailed and methodical studies to resolve existing uncertainties associated to historical periods.
In this research, a collection of llkhanid coins have been subjected to detailed archaeological
studies in order to their origins, artistic characteristics and internal structure.

At first, a collection of 105 gold coins from the reign of Sultan Abu Saeed Bahadur, the ruler of
the llkhanate, recovered from the Tabriz Grand Mosque, which is currently being kept in the
National Museum of Iran, was selected and a systematic analysis was prepared for them. Coin
surface examination including the identification of the factors on the coin’s surface, which
entails the pattern, line drawing, time and place of minting, weight and size was perfomed.
Methodical studies were perfomed in order to obtain the political, artistic, economic or
historical data, using the knowledge of numismatics. This study was done by studying the outer
surface of the available coins and emphasizing the qualitative approach of documenting the
collection. For this purpose, the studied coins were first photographed, then weighed and
accurately measured, afterwards which further studies were carried out to identify the symbolic
and non-symbolic signs and motifs on the surface of the coins. After the identification phase
was through and the surface of the coins were thouroughly examined and documented, we move
on to the next step in which 25 coins were selected as samples for the purpose of analytical
study and testing. The symbolic motifs on the coins were identified and the geographical
location of the mints, coins and classification were determined. At last, the typology of the coins
were perfomed based on the type of motifs and the geographical location of the mints which
was executed with detailed technical and theoretical studies. In the studies of the outer surface
of the coins, the mints were identified, classified and separated from each other. The
geographical distribution of the studied coins in the mints indicates the existence of different
gold and silver mines. Based on the examination of the outer surface of the coins, according to
the date minted on them, the coins relate to the years (1324-1327A.D- 725-728 AH. Q. of the
reign of Sultan Abu Saeed (from 1335-1316 A.D- 716 to 736 A.H.) who is one of the Mongols
lilkhani. Based on the date of minting and the appearance and symbols on the coins in the
different years in which they were minted, they were classified into three main groups. By
studying the analysis of the external surface motifs and categorizing them according to their
differences, design and forms we can determine that these three groups of coins were minted in
different time periods.

Twenty-five coins from the collection were selected as samples based on the data obtained
from the elemental studies. Afterwards, three coins were selected as samples based on the type
of mint and the weight of the coin in order to obtain data elemental make up of the metal of the
coins. This step is performed in order to the identify the constituent elements of the metal of the
coin. In order to achieve this, the elemental analysis of the coin was performed using laboratory
methods. In the elemental analysis test (P1XI), we have tried to obtain the data obtained from
the elemental analysis of the tested samples with the most accurate laboratory methods. From
the total of 25 coins, three of the Tabriz mints have been selected and tested for elemental
analysis and the purity percentage of the metallic elements of these coins has been analyzed and
the results are based on the data as well as on the degree of concentration of impurities caused
by the metallic elements present in these coins, changes in the denomination of the coins of the
three different mints has also been taken into consideration.
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Finally, the metal’s impurities were measured using statistical analysis. At first, the percentage
difference of each element in the tested samples was discussed. Using one-way analysis of the
variance, the percentage of each element in three types of coins was investigated. Due to the
small percentage of data, the non-parametric Kruskal-Wallis test was used, and the one-way
analysis of variance method and the Lyons test were used to test the homogeneity of variances,
Tukey's test was also used to identify the homogeneous subgroups. According to the results of
the laboratory studies, all the elements are in the lower percentage of purity. The highest degree
of purity is related to gold metal. Coins of three different mints were studied and tested in the
statistical analysis. In the testing of the samples, the purity percentage of the metal elements of
the coins was analyzed and the results obtained were based on the degree of concentration of
impurities caused by the metal elements present in them, in the statistical analysis however, the
changes in the denominations of the coins of three different mints were taken into consideration

In general, in the studies of the outer surface of the discussed coins in relation to their
weight, the data obtained from weighing and measuring the dimensions of this collection shows
that during the era of Abu Saeed, the coins were minted with a specific weight standard (3.87
grams). The standard of a coin is that it should be the weight of a third of hammered bars,
however this has changed in different time periods. The difference and diversity in the forms
and symbols are symbolic of the diversity in the absence of an official model in the ruled
regions and as a result, their forms and appearances have been affected by political issues,
especially in the first three years of Abu Said's rule. Differences in design, role and diversity in
the forms and symbols as well as themes of calligraphy in different years are indicative of an
absence of an official pattern in the ruled areas and in some cases even indicate political
disorder and war. The effect of the form and appearance of coins is influenced by political
issues, especially in the early days of Abu Said's rule. This is also evident in the coins minted in
the middle years, especially in their symbols and calligraphy. Sentences with themes and holy
verses of victory and defeating the enemy can be seen on the coins.

In the elemental analysis experiments, it was determined that the impurities caused by the
metal elements present in the coins, which play an important role in determining the value of the
llkhani gold coins, as well as the difference in the percentage of impurities, all show us that the
technology for separating impurities was different in different regions and some regions were
not well versed in this practice. Also, the emphasis on using different places to mint coins and
the changes in the denominations of the coins of different cities of the studied period, are all
indications that most of the different regions under the territory of this Mongol Ilkhani had some
sort of political and economic independence.

The range of changes from silver to gold in all three coins is very small. According to
historical studies, the ratio of impurity of gold is completely compatible with the economic
conditions of the governments at the time. Yet another parameter that is crucial in coin minting
technology. Considering the low percentage of impurity in the tested coins, it can be concluded
that they had advanced technology in order to be able to separate the elements and that gold was
used as a mineral quite frequently. The geographical distribution of coins indicates the existence
of different mines for the supply of gold and silver, and it also shows that the technology of
separating impurities was different in different regions and some places were not adept at this
practice, all this emphasizes the diversity of the places in which the coins were minted.
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Table 3 homogeneity test of error variances
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Table 4 One-way analysis of variance to check the percentage of gold
element in three types of coins
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Table 5. Tukey's test to identify homogeneous coins in terms of percentage of gold element
KWIRYA S X Lngo g
PUE RS e clanlia s S g5
Y \
0/F) Y 285 o 48
vy ¥ Y koo 4
AAIY - Y Vb oy 4

Mo yate sy 5l (Sen (sloog S 5 lulids (sl (S§ 905l Sles ) jlogas
b S obls Jelod by, 5l Uil Dgliie aS £58 A 3 35290 5,8 pals do P 4nd 8 o) Sl
2l adl 8y s gl uil)ly (Ko (58 i wbise 48k S uil g Julos plil (gl ol eolail
F9a) 0903l SN il jly (e (y9a3T sl me3lo o0 s (slamibly (GKon (905l (guiy 0 il o (]
el 0T 8 gz 5 o] gl o s ol

ot slo puily)ly (Kon (y9051 7 Jgor
Table 6 homogeneity test of error variance
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Table 7 One-way analysis of variance table to check the percentage of silver element in three types

of coins
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Table 8 Tukey's test to identify homogeneous sub-coins in terms of percentage of silver
element
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Diagram 2 of Tukey's test schematic to identify homogeneous subgroups in terms of
percentage of silver element
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Table 9 Documenting related to the studied coins, reading and documenting the collection of coins by the author
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