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Abstract
This paper will compare the characteristics of four ancient Iranian, copper alloy weapons. 
These weapons are from private collections in the USA at the time of examination. The 
first two weapons fall into the category of dirks (or daggers). This characterization is 
based on the overall length of the weapons in question. For comparative purposes, a 
dagger reaches 30 cm, a dirk is a classification for weapons with overall lengths of 
30-50 cm, while a sword would have an overall length of over 50 cm. Because precise 
archaeological data is absent for these pieces, we examined short-term provenance and 
microscopic analysis, together with stylistic components to verify the authenticity and 
general cultural origin of each specimen. The hilt of each weapon is bordered by a ridge, 
or flange, on both sides that would have allowed for an organic or stone inlay to make 
the grip more comfortable and functional, as well as adding to the aesthetics of the 
piece. The pommels of these weapons all have a similar, crescent shape. Weapon 2, has 
not only a crescent-shaped pommel but also a more pronounced, crescent-shaped guard. 
Both of the dirks (weapons 1 and 2) have roughly triangular blades. However, the blade 
of weapon 1 becomes narrower near the guard while the blade of weapon 2 does the 
opposite and flares out near the guard. Microscopic examination of the patinas confirms 
the ancient origin of each piece, however, subtle differences in the patinas suggest that 
the alloys and/or the burial conditions of each were potentially different. This would be 
an area where further study would be warranted. 
Keywords: Bronze Swords, Copper Alloy, Swords Cast Bronze, Marlik, Iran, Luristan, 
Azurite.
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Introduction
Although the sizes and specific characteristics of each piece are different, they do share 
some common traits in the overall design. The hilt of each weapon is bordered by a 
ridge, or flange, on both sides that would have allowed for an organic or stone inlay to 
make the grip more comfortable and functional, as well as adding to the aesthetics of 
the piece. The pommels of these weapons all have a similar, crescent shape. Weapon 2, 
has not only a crescent-shaped pommel but also a more pronounced, crescent-shaped 
guard. Both of the dirks (weapons 1 and 2) have roughly triangular blades. However, the 
blade of weapon 1 becomes narrower near the guard while the blade of weapon 2 does 
the opposite and flares out near the guard. The blade of weapon 1 is thicker along the 
midline and tapers toward each edge while the blade of weapon 2 has a distinctive mid-
ridge and then a more gradual taper toward the blade edge. The grip of weapon 3 has 
three pronounced grooves fashioned into the hilt, presumably to enhance the grip. It has 
a pronounced crescent shape to the pommel and has a flange around the entire hilt on 
both sides. There is a diminutive guard between the hilt and the blade. The blade itself 
is plain and triangular. There is no pronounced mid-rib, but the blade is thicker in the 
middle and tapers to each edge. Weapon 4 is the largest, and perhaps the most complex 
design of the group. It shares the crescent-shaped pommel of the other three but differs 
in that the terminal edges of the crescent are extensions of the hilt flange with surfaces 
that run perpendicular to the grip surface and do not have an area for inlaid material. The 
hilt has a band across the middle on both sides that was presumably for the purpose of 
retaining the handle material. A pronounced guard is absent. The hilt flange blends into 
the blade edges on both sides. There is a large and well-defined mid-rib in the blade. 
The blade of this piece is also more complex than the others in that it tapers inward 
immediately below the guard area and then has a soft flare toward the tip. To assign the 
right terminology for the description of each weapon, a basic classification is introduced 
here. Based on Gordon, Moorey (1971: 66) describes daggers as edged weapons that do 
not exceed 36 cm, dirks (short swords) as those which vary between 36 to 50 cm, and 
swords as those which are longer than 50 cm.  

Analysis of the weapon 1
This is an exquisite bronze dagger or dirk with a flanged hilt and triangular blade. 
The patina on this piece is a fairly uniform, apple green that has an almost glazed 
appearance. The overall condition of this dagger is very good with only minor nicks to 
the blade edges and to the edges of the handle flanges. There are faint scrapes across the 
majority of the surface and one major scrape near the tip of the blade on one side that 
are likely the result of a crude attempt to clean the piece. Though there is no definitive 
midrib in the blade, the blade has a pronounced convex shape that is fairly thick in the 
center and slopes outward to the blade edges. There are two swells in the hilt that create 
finger grooves. The pommel has a more exaggerated swell than those in the handle. This 
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would have provided palm support for anyone wielding the weapon. Flanges, which 
appear along the entire handle and pommel areas, would have served to retain an inlay 
of either wood or bone. The inlays served both decorative and utilitarian purposes. 

Daggers of this type are generally attributed to either the Marlik culture in 
northwestern Iran or the Talesh culture with a date range of 1100-900 BCE. The total 
weight of this piece is 258 grams. The total length (Line A) is 34.4 cm. The length of the 
hilt from the outermost edge of the pommel to the top of the guard (Line B) is 8.2 cm. 
The measurement from the tip of the pommel to the end of the flange above the guard 
(Line C) is also 8.2 cm. The width of the pommel (Line D) is 2.9 cm. The width of the 
hilt at Line E is 1.4 cm and at Line F is 2.0 cm. The width of the guard (Line G) is 4.4 
cm. The handle thickness is roughly 1 cm. The blade thickness at the center is 0.8 cm 
at the guard and 0.3 cm at the tip. The guard is 1.4 cm thick and the pommel is 1.6 cm 
thick (see: Fig. 1). 

Fig. 1: A private collection (USA).

Microscopic analysis revealed crystals and other characteristics consistent with 
a naturally-formed, age patina (see: micrograph with a magnification of 22X in Fig. 
1). The predominant mineral in the patina appears to be malachite Cu2(CO3)(OH)2, 
Copper Carbonate Hydroxide, which is the green area. The brown areas are sediment 
that is still adhering to the surface of the piece. Note the random arrangement of the 
crystals. Some of the crystals are consistent with the mineralization of organic matter 
such as root fibers that would have grown across the surface after burial (see: the right 
picture in Fig. 2).

The micrograph of the blade surface shows malachite growth. The interesting thing 
here is that the crystal growth reveals a common dendritic crystal pattern from the 
surface of the metal beneath. As cast bronze solidifies, microscopic crystals form in 
the metal in somewhat regular shapes as you see in this micrograph. The patina formed 
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in conjunction with these crystals in the bronze causing the patterns to be seen on the 
patina surface (magnification is 30X) (see: the right picture in Fig. 2).

Another interesting micrograph shows bronze particles actually on top of the 
corrosion. The corrosion process in bronze often begins inside the metal and works 
outward. In this rare case, you can see very small pieces of bronze that have not yet 
corroded but that have substantial corrosion beneath them. Microscopic inspection of 
several, randomly selected areas revealed that the patina appeared to grow directly out 
of the base metal. In those areas, as the malachite surface was removed, there was 
a reddish-brown crystalline substance consistent with cuprite (Cu2O, Copper Oxide) 
found beneath. This is also a characteristic considered to be an indicator of antiquity. 
The micrograph of an area of the patina before any surface material was removed with a 
magnification of 45X can be seen in Fig. 3 (left picture). A micrograph of the same area 
after a small portion of the surface patina was removed with a magnification of 45X can 
be seen in Fig. 3 (right Fig.).

Fig. 2: A private collection (USA).

Fig. 3: A private collection (USA).

Analysis of the weapon 2
This is an ancient bronze dirk from Northern Iran. It has a flanged hilt that likely had an 
inlay of metal, wood, bone, or ivory. It has a tapered, flat, triangular-shaped blade with 
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a heavy, raised midrib that runs from the guard to the tip. The crescent, or penannular, 
guard flares outward from the hilt and joins with the midrib on both sides of the blade. 
Similar dirks were excavated by Negahban (1995: 50) in Marlik (for this excavated 
dagger from Marlik and its dimensions, see: Moshtagh Khorasani, 2006: 401, Cat. 42). 
It has a very nice, apple green patina. The metal is solid and stable. There are no signs 
of repairs or excessive damage. This piece is in remarkable condition considering its 
age. The blade edges are smooth and have only minor nicks. The flanges along the hilt 
seem to be reasonably intact. There are some losses to the flanges in the pommel area. 
Microscopic analysis revealed structures and crystals consistent with a naturally-formed 
age patina. The predominant mineral in the patina appears to be malachite Cu2(CO3)
(OH)2, Copper Carbonate Hydroxide and the red areas appear to be Cuprite (Cu2O, 
Copper Oxide). A specimen nearly identical to this one may be found in the Metropolitan 
Museum of Art (see: Muscarella, 1988: 102, Fig. 169). The dagger is similar to those 
attributed to the Marlik culture (just Southwest of the Caspian Sea) and probably dates 
to between 1200 BCE and 900 BCE. Because this piece falls into the size range of 
36-50 cm, it is classified as a short sword or dirk (see: Moshtagh Khorasani, 2006:53). 
For a similar bronze dirk from northern Iran from Grawert Collection, see Stutzinger 
(2002: 16). For similar dirks with a penannular guard from western Iran (Luristan), see 
Mahboubian (1997: 302-303). 

The total weight of the piece is 283 grams. The total length (line A) is 37.3 cm. The 
hilt (line B) measures 9.5 cm. The width of the pommel (line C) is 3.9 cm. The width 
of the blade at the guard (line D) is 4.2 cm. The overall length of the blade (line E) is 
27.1 cm. The thickness of the handle measures approximately 1.1cm. The thickness of 
the blade is 0.4—0.7cm between the tip and the guard (see: Fig. 4). It is not uncommon 
to find organic fibers that have become mineralized into the patina of ancient bronze. 
Sources of this organic material can be the sheath or decoration originally with the 
sword or any other materials that were in contact with the metal surface for an extended 
period while the patina was being formed. The micrograph below from this dirk shows 
extensive crystal growth which is consistent with the presence of such organic material. 
The apparent fibers are linear and somewhat parallel with a magnification of 16X. The 
micrograph in another area of the blade surface shows the unique crystalline structure 
in the malachite patina. In contrast to the micrograph above, these structures appear in a 
random, swirling, or circular orientation with a magnification of 45X. Fig. 4 shows the 
guard and blade with an arrow indicating the cuprite area. This area is magnified by 23X 
showing an area of cuprite surrounded by malachite crystals (see: Fig. 4).

It is not uncommon to find organic fibers that have become mineralized into the 
patina of ancient bronze. Sources of this organic material can be the sheath or decoration 
originally with the sword or any other materials that were in contact with the metal 
surface for an extended period while the patina was being formed. The micrograph 
below from this dirk shows extensive crystal growth which is consistent with the 
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Fig. 4: A private collection (USA).

Fig. 5: A private collection (USA).

presence of such organic material. The apparent fibers are linear and somewhat parallel 
with a magnification of 16X (see: Fig. 5 left picture). This micrograph is another area 
of the blade surface that shows the unique crystalline structure in the malachite patina. 
In contrast to the micrograph above, these structures appear in a random, swirling, or 
circular orientation with a magnification of 45X (see: Fig. 5 right picture).
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The analysis of weapon 3
This is a bronze sword from the northern or northwestern region of Iran. It has a flanged 
hilt and a flanged, crescent-shaped pommel. Originally there would have been either 
wood or bone inlay work held in place by the flanges. The flanges flare out in three 
adjacent areas in the center of the handle, which is common on pieces of this type. 
For similar examples, see Khorasani (2006: 70, Fig. 38). This group of daggers has a 
triple-ridged finger grip on a flanged hilt (see: Negahban, 1995: 46). The blades of this 
group are long and narrow. Additionally, they have sharp, elongated tips (Moshtagh 
Khorasani, 2006: 70). This piece has an apple-green patina covering a majority of the 
surface. There are patches of light blue in the patina as well. There is evidence of the 
early stages of bronze disease indicated by the numerous, light-colored spots appearing 
at random across the surface. Otherwise, the metal seems fairly solid and stable as of 
this writing. The blade is triangular in shape with a straight taper from the guard to 
the sharp point. It has a small midrib that runs the entire blade length. There are minor 
losses to the blade edges that may be ancient battle damage. There is pitting present in 
the guard. On one side it is minor but on the other, it is more substantial. 

There are losses to the flanged edges all around the hilt and pommel, which is to be 
expected in a piece of this age. Microscopic analysis revealed structures and crystals 
consistent with a naturally-formed age patina. The predominant mineral in the patina 
appears to be malachite Cu2(CO3)(OH)2, Copper Carbonate Hydroxide, which is 
responsible for the overall green color of the piece. The blue areas are most likely 
azurite Cu3(CO3)2 (OH)2, Copper Carbonate Hydroxide, and the red areas are likely 
Cuprite (Cu2O, Copper Oxide). The chemical formulas for malachite and azurite are 
strikingly similar. As a general rule, malachite represents a more advanced oxidation 
phase of azurite. Consequently, it is common to find small areas of green (malachite) 
amidst or in conjunction with the blue (azurite) in a naturally formed age patina. The 
total weight of this specimen is 427 grams. The total Length (line A) is 53.7 cm. (Over 
50 cm constitutes a sword in common typology.) The width of the pommel (line B) is 
6 cm. The grip, from pommel to guard (line C) is 11.3 cm. The width of the guard (line 
D) is 5.3 cm (see: Fig. 6).

Microscopic inspection of several, randomly selected areas revealed that the patina 
appeared to grow directly out of the base metal. In those areas, as the malachite surface 
was removed, a cuprite base was found beneath, and under that layer was the bronze. 
This is also consistent with a natural patina (see: Fig. 6).  Azurite crystals appear amidst 
malachite growths with a magnification of 45X (see: Fig. 7, above right). Mineralized 
organic fibers in the blade patina can be seen with a magnification of 30X (see: Fig. 7 
below right). One can see the pits in the guard and losses to the flange throughout.

Analysis of weapon 4
This is a very well-preserved bronze sword that has characteristics similar to pieces 
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Fig. 6: A private collection (USA).

Fig. 7: A private collection (USA).
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Fig. 8: A private collection (USA).

excavated in northern Iran. It is a long and slender sword with a flanged hilt and 
bifurcated, crescent-shaped pommel. In the center of the handle on both sides of this 
weapon, some bands appear to be part of the casting. They are convex in shape and 
run internally and perpendicular to the flanges. In the center of both of these bands is a 
circular hole, likely used for a nail or rivet to help secure handle material to the bronze. 
The crescent-shaped pommel is composed of two ridges with a valley between them. 
The ridges meet on either end to form points. The blade of this piece flares out near the 
guard area then tapers inward sloping gently toward the sharp point. The blade appears 
intact with no repairs but there are some minor nicks to the blade edge that seem to be 
concentrated on one side. There is a substantial midrib that blends naturally from the 
handle and tapers in line with the blade edges to the tip. 

Although we can find no examples in reference texts that specifically mirror this 
specimen, the overall design, and appearance suggest that its origin is the region of 
modern, northern Iran. There is evidence on the blade surface of a light cleaning. There 
are some sediment deposits across the entire piece. The overall patina is a mix of honey 
brown, red, and green. There are no apparent signs of repair or restoration. The total 
weight of this specimen is 484 grams. The overall length (Line A) is 56.7 cm. The length 
of the hilt from ponies to guard (Line B) is 11.1 cm. The width of the pommel at its 
widest point (Line C) is 4.6 cm. The height of the retention band across the grip (Line D) 
is 0.7 cm. The width across the grip (Line E) is 2 cm. The width of the guard (Line F) is 
4.6 cm and the blade width at the widest point (line G) is 5.1 cm (see: Fig. 8).
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Microscopic analysis revealed structures and crystals consistent with a naturally-
formed age patina. The predominant minerals in the patina appear to be malachite 
Cu2(CO3)(OH)2, Copper Carbonate Hydroxide, and cuprite (Cu2O, Copper Oxide). 
The malachite crystals appear as green and the cuprite appears as red and/or shades of 
brown (see: micrograph below with a magnification of 45X, Fig. 9).

Fig. 9: A private collection (USA).

Microscopic inspection of several, randomly selected areas revealed that the patina 
appeared to grow directly out of the base metal. In those areas, as the malachite surface 
was removed, a cuprite base was found beneath which is consistent with a naturally 
formed patina. There is also a slight tinge of blue in some of the green areas. The blue-
green areas represent a natural change in the oxidation phase of copper. The chemical 
formulas for malachite and azurite are strikingly similar. As a general rule, malachite 
represents a more advanced oxidation phase of azurite Cu3(CO3)2 (OH)2, Copper 
Carbonate Hydroxide. Consequently, it is common to find areas of green (malachite) 
amidst or in conjunction with the blue (azurite) in a naturally formed age patina.

Conclusion
The four weapons examined are stylistically attributed to the bronze age of ancient Persia. 
All four specimens share multiple characteristics such as hilts with flanges to retain 
inlay material, crescent pommels, and triangular blades. There are subtle differences in 
the expressions of these general traits, but the similarities are apparent. The triangular 
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blades made these weapons suitable for both stabbing and slashing, and their robust, 
yet simple design, suggests they were intended for battle rather than simply ceremonial 
purposes. Microscopic examination of the patinas confirms the ancient origin of each 
piece, however, subtle differences in the patinas suggest that the alloys and/or the burial 
conditions of each were potentially different. This would be an area where further study 
would be warranted. 
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چکیده 
ایــن پژوهــش بــه مطالعــۀ سنجشــی عنصــر مــس چهــار رزم‌افــزار ایرانــی موجــود در یــک مجموعــۀ خصوصــی 
کشــور آمریــکا نگــه‌داری می‌شــود. دو  می‌پــردازد. ایــن چهــار رزم‌افــزار در یــک مجموعــۀ خصوصــی در 
رزم‌افــزار نخســتین )1-2( در دســتۀ »دشــنه‌ها« می‌گنجنــد. ایــن دســته‌بندی به‌خاطــر انــدازۀ بلنــدی ایــن 
دو در نظــر گرفتــه شــده اســت. در بررســی سنجشــی، یــک خنجــر تــا 30 ســانتی‌متر درازا، و دشــنه در انــدازۀ 
تقریبــی 30 تــا 50 ســانتی‌متر درنظــر گرفتــه می‌شــود؛ بــا وجــود ایــن، یــک شمشــیر به‌طورکلــی دارای انــدازۀ 
ــی باستان‌شناســی )محوطــه( درمــورد  بیشــتر از 50 ســانتی‌متر تصــور می‌شــود. از آنجــا کــه داده‌هــای اصل
ایــن چهــار رزم‌افــزار را در اختیــار نداریــم، از ایــن روی بــه آزمایش‌هایــی بــرای فهــم مــکان احتمالــی و نیــز 
ــا،  ــت آزمایش‌ه ــا این‌دس ــیله ب ــم. بدین‌وس ــا( روی آوردی ــر داده‌ه ــرای دیگ ــکوپی )ب ــای میکروس آزمایش‌ه
بــا  شــناخت عناصــر تشــکیل‌دهنده هــم بــه اصالت‌یابــی، هــم بــرای شــناخت خاســتگاه فرهنگــی آن تــاش 
کــه بــرای  کردیــم. قبضــۀ هــر یــک از ایــن رزم‌افزارهــا دارای یــک لبــه یــا فلنــج در دو ســو، ســاخته شــده 
نگاه‌داشــتن دســتۀ برآمــده از شــاخ یــا اســتخوان اســتفاده می‌شــده اســت؛ بــا ایــن ســبک، اســتفاده از دســته 
ــزار،  ــدان بخشــیده اســت. قبضه‌هــای هــر چهــار رزم‌اف ــر ب ــر نمــوده و طرحــی زیبات ــر، کارات را بســیار راحت‌ت
کــه دارای  هلالی‌شــکل، هماننــد هســتند. رزم‌افــزار شــمارۀ 2، نه‌تنهــا دارای قبضــۀ هلالی‌شــکل اســت، 
دســتگیره هلالی‌شــکل هــم اســت. هــر دو دشــنۀ شــمارۀ 1 و 2 دارای تیغه‌هــای مثلثی‌شــکل هســتند. بــا 
وجــود ایــن، تیغــۀ رزم‌افــزار شــمارۀ 1 باریک‌تــر در محــل اتصــال به‌دســته اســت؛ رزم‌افــزار شــمارۀ 2 برخــاف 
شــمارۀ 1، در نزدیکــی دســته پهن‌تــر مــی شــود.  آزمایش‌هــای میکروســکوپی  زمینــه، ایــن تصــور را پیــش 
مــی‌آورد کــه آلیــاژ و یــا شــرایط دفــن هــر یــک از ایــن رزم‌افزارهــا متفــاوت بــوده اســت؛ ایــن موضــوع نیازمنــد 
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مقدمه 
ایـــن پژوهـــش بـــه ســـنجش ویژگی‌هـــای آلیـــاژ مـــس چهـــار رزم‌افـــزار ایـــران باســـتان می‌پـــردازد. ایـــن ســـاح‌ها 
ــوند.  ــه‌داری می‌شـ ــکا نگـ ــده آمریـ ــالات متحـ ــی در ایـ ــای خصوصـ ــی از مجموعه‌هـ ــی در یکـ ــان بررسـ در زمـ
گرچـــه هـــر یـــک از ایـــن چهـــار رزم‌افـــزار، از اندازه‌هـــا و ویژگی‌هـــای خـــاص خـــود برخوردارنـــد، امـــا همگـــی  ا
ـــا فلنـــج اســـت کـــه  ج ی دارای  همانندی‌هایـــی در طراحـــی هســـتند. دســـتۀ هـــر یـــک از دو ســـو، دارای یـــک ر
ـــا ســـنگی در دســـته اســـتفاده  ـــا چوبـــی ی ـــرای نگاه‌داشـــتن قطعـــۀ اســـتخوانی ی ـــوده و ب جـــزو دســـتۀ مفرغـــی ب
ج بـــرای نگاه‌داشـــتن قطعـــۀ دســـته اســـتفاده و نیـــز بـــرای تزئیـــن آن بـــوده. سردســـتۀ )پومـــل:  می‌شـــده؛ ایـــن ر
ح هـــال مـــاه برخـــوردار اســـت. رزم‌افـــزار شـــمارۀ 2، نه‌تنهـــا دارای ســـر دســـتۀ  قپـــه( هـــر چهـــار رزم‌افـــزار از طـــر
هلالی‌شـــکل اســـت، بلکـــه به‌شـــکل بارزتـــری از ایـــن نـــوع ســـر دســـتۀ هلالـــی محافـــظ بهـــره می‌بـــرد. دو 
رزم‌افـــزار یـــا شمشـــیرهای شـــمارۀ 1 و 2 تیغـــۀ بلنـــد، دارای تیغه‌هـــای مثلثی‌شـــکل‌اند. باوجـــود ایـــن، تیغـــۀ 
شمشـــیر شـــمارۀ 1 در نزدیکـــی محافـــظ اندکـــی باریک‌تـــر و تیغـــۀ شـــمارۀ 2، برعکـــس، بـــه نزدیکـــی تیغـــه، 
پهن‌تـــر می‌شـــود. دســـتۀ شمشـــیر شـــمارۀ 3 دارای ســـه نـــوع شـــیار اســـت کـــه بـــه گمانـــی بـــرای چســـبندگی 
ک( بیشـــتر )به‌دســـت( بـــوده اســـت. ایـــن شمشـــیر دارای محافظـــی بـــس کوچـــک درمیـــان دســـته  )اصطـــکا
ــن و  ــمارۀ 4 بزرگ‌تریـ ــیر شـ ــت. شمشـ ــوردار اسـ ــکل برخـ ــا مثلثی‌شـ ــاده، امـ ح سـ ــر ــه از طـ ــت. تیغـ ــه اسـ و تیغـ
مهم‌تریـــن رزم‌افـــزار در ایـــن مجموعـــه اســـت؛ هرچنـــد ایـــن شمشـــیر، چـــون ســـه‌تای دیگـــر، از ســـر دســـته 
ح هلالـــی بهـــره می‌بـــرد، امـــا لبه‌هـــای هلالی‌شـــکل به‌ســـوی فلنـــج دســـته کشـــیده شـــده و البتـــه فاقـــد  ـــا طـــر ب
هـــر گونـــه تزئیـــن اســـت. وســـط دســـته دارای نـــواری از دو ســـو اســـت کـــه بـــه گمانـــی بـــرای اســـتحکام بخشـــی 
بیشـــتر بـــه مـــواد بـــه‌کار رفتـــه در دســـته اســـت. ایـــن شمشـــیر فاقـــد محافـــظ عرضـــی اســـت. بـــا توجـــه بـــه 

ـــاژی آن‌هـــا تقدیـــم شـــده اســـت. اهمیـــت ایـــن چهـــار شمشـــیر، در زیـــر، دســـتاورد ســـنجش آلی

بحث و تحلیل
ـــۀ روی  ـــت. پتین ـــی اس ـــۀ مثلث ـــی و تیغ ـــتۀ فلنج ـــا دس ـــس ب ـــی نفی ـــیر مفرغ ـــمارۀ 1، شمش ـــیر 1: رزم ش - شمش
ایـــن قطعـــه بـــه رنـــگ ســـبز )ســـبز ســـیبی( و نســـبتاً یکنواخـــت به‌گونـــه‌ای اســـت کـــه بـــه لعـــاب می‌مانـــد. 
وضعیـــت کلـــی ایـــن اثـــر بســـیار خـــوب و تنهـــا آســـیب‌هایی جزئـــی بـــرروی لبه‌هـــای تیغـــه و فلنـــج دســـته دارد. 
ــران )110-900پ.م.(  ــا تالـــش ایـ ــمال‌غرب یـ ــوزۀ مارلیـــک در شـ ــه حـ ــی بـ ــد گونه‌شناسـ ــیر از دیـ ایـــن شمشـ
تعلـــق دارد. ایـــن اثـــر دارای وزن 258 گـــرم، طـــول 34.4 ســـانتی‌متر اســـت. بـــا توجـــه بـــه تجزیـــه و تحلیـــل 
کیـــت )Cu2(CO3)(OH)2(، هیدروکســـید کربنـــات  میکروســـکوپی مـــادۀ معدنـــی غالـــب در پتینـــه، مالا
ـــده  ـــای مان ـــوب برج ـــگ، رس ـــوه‌ای رن ـــی قه ـــود. نواح ـــده می‌ش ـــگ دی ـــبز رن ـــمت س ـــه در قس ـــد ک ـــس می‌باش م
بـــرروی اثـــر اســـت. چیدمـــان تصادفـــی کریســـتال‌ها قابل‌توجـــه می‌باشـــد؛ برخـــی از کریســـتال‌ها دارای 
مـــواد طبیعـــی چـــون ریشـــۀ فیبـــری، نوعـــی مـــواد معدنـــی‌ هســـتند کـــه پـــس از دفـــن تیغـــه بـــا جســـد در سراســـر 
کیـــت بـــر ســـطح تیغـــه را کامـــا نشـــان می‌دهـــد. نکتـــۀ  ســـطح رشـــد کرده‌انـــد. تصاویـــر میکروگرافـــی رشـــد مالا
جالـــب اینجاســـت کـــه رشـــد کریســـتال نشـــانگر کریســـتال هماننـــد دندریـــک اســـت کـــه از ســـطح فلـــز از زیـــر 

ـــالا نفـــوذ کـــرده اســـت. ـــه ب ب
- شمشـیر 2: یـک شمشـیر تیغـۀ بلنـد مفرغـی از شـمال ایـران اسـت. ایـن رزم‌افـزار، دارای یـک دسـتۀ 
فلنجـی کـه به‌نظـر می‌رسـد در آن از فلـز، چـوب، اسـتخوان یا عاج اسـتفاده شـده اسـت. شمشـیر دارای یک 
تیغـۀ مخروطـی، امـا مثلثی‌شـکل بـا یـک برآمدگـی در وسـط کـه از محافـظ به‌سـوی نـوک تیـغ کشـیده شـده 
اسـت. حفـاظ هلالی‌شـکل، یـا حلقـۀ‌ محافـظ، بـا بیرون‌زدگـی از دو سـوی دسـته، بـا نـواری بـه تیغه پیوسـت 
شـده اسـت. ایـن شمشـیر یـادآور همـان رزم‌افـزاری اسـت کـه »عـزت الله نگهبـان« )1995: 50( در مارلیـک 

درپـی کاوش، به‌دسـت آورد. شمشـیری زیبـا بـا پس‌زمینـۀ سـبز سـیبی رنـگ اسـت.
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تجزیـــه و تحلیل‌هـــای میکروســـکوپی گـــواه کریســـتال‌های موجـــود بـــرروی پس‌زمینـــۀ طبیعـــی ایـــن اثـــر 
کیـــت )Cu2(CO3)(OH)2( هیدروکســـید کربنـــات مـــس، و مـــادۀ  اســـت. مـــادۀ معدنـــی غالـــب در پتینـــه، مالا
کســـید مـــس( )Cu2O, Copper Oxide( اســـت. بـــه گمانـــی ایـــن شمشـــیر  بخـــش قرمـــز رنـــگ »کوبریـــت« )ا
 ،)Grawert( بـــه حـــوزۀ مارلیـــک تعلـــق دارد )بـــرای رزم‌افـــزار هماننـــد از شـــمال ایـــران، از مجموعـــۀ گـــراورت
 Mahboubian, :و نیـــز بـــرای اثـــر هماننـــد از لرســـتان، ن. ک. بـــه Stutzinger, 2002: 16 :ن. ک. بـــه

.)1997: 302-303
- شمشـــیر 3: ایـــن اثـــر متعلـــق بـــه شـــمال یـــا شـــمال‌غرب ایـــران اســـت. ایـــن شمشـــیر دارای دســـتۀ 
ــا  ــت. فلنج‌هـ ــه اسـ ــه‌کار رفتـ ــتخوان بـ ــا اسـ ــوب یـ ــت و در چـ ــه اسـ ــکل در قپـ ــان هلالی‌شـ ــز نشـ ــی و نیـ فلنجـ
 Negahban, :ــه ــیرها، ن. ک. بـ ــته شمشـ ــرای این‌دسـ ــوند )بـ ــن می‌شـ ــته، پهـ ــمت از روی دسـ ــه قسـ در سـ
46 :1995(. تیغـــۀ آن، بلنـــد و باریـــک بـــوده، امـــا از شـــکل مثلثـــی از حفـــاظ تـــا بـــه انتهـــا )نـــوک( برخـــوردار 
اســـت. ایـــن شمشـــیر به‌طـــور کامـــل تقریبـــاً دارای رنـــگ ســـبز ســـیبی اســـت. تیغـــه دارای پریدگی‌هایـــی 
کســـیده بـــر روی محافـــظ وجـــود دارد  )آســـیب( اســـت کـــه مربـــوط بـــه گذشـــته اســـت. حفره)/ســـوراخ(‌هایی ا

کـــه در یک‌ســـو کـــم و در ســـوی دیگـــر بســـی چشـــمگیر اســـت. 
ـــرروی زمینـــۀ )پتینـــه(  ـــه و تحلیـــل میکروســـکوپی گـــواه وجـــود کریســـتال‌هایی به‌شـــکل طبیعـــی ب تجزی
ــات مـــس،  ــید کربنـ ــت Cu2(CO3)(OH)2، هیدروکسـ کیـ ــه، مالا ــب در پتینـ ــی غالـ ــادۀ معدنـ ــت.  مـ آن اسـ
 ،)Cu3(CO3)2 (OH)2( کـــه دلیـــل ایـــن ســـبزگون شـــدن اثـــر اســـت. بخـــش آبـــی رنـــگ بایـــد آزوریـــت

ــز رنـــگ بایـــد کوپریـــت )Cu2O, Copper Oxide( باشـــد.  هیدروکســـید کربنـــات مـــس، و بخـــش قرمـ
- شمشـــیر 4: ایـــن رزم‌افـــزار دارای وضعیـــت بســـیار خوبـــی اســـت و بـــه شمشـــیرهای به‌دســـت آمـــده 
از شـــمال ایـــران تعلـــق دارد. ایـــن شمشـــیر دارای دســـتۀ فلنجـــی، بـــا قپـــۀ هلالی‌شـــکل چـــون دو شـــاخ 
برگشـــته اســـت. در وســـط دســـتۀ آن از دو ســـو، جـــای نوارهـــای دیـــده می‌شـــود کـــه می‌توانـــد بازمانـــدۀ 
ــا اســـت کـــه فضـــای میـــان ایـــن دو  ــاخ برگشـــته در انتهـ ریخته‌گـــری باشـــد. قپـــۀ هلالی‌شـــکل دارای دو شـ
بـــه یـــک دره )تهیگـــی( می‌مانـــد. تیغـــۀ ایـــن اثـــر در نزدیکـــی دســـته، پهـــن شـــده و بـــار دیگـــر به‌ســـوی انتهـــا 
ــیر 848  ــن شمشـ ــت. وزن ایـ ــت اسـ ــل رؤیـ ــو( قابـ ــه )یک‌سـ ــۀ تیغـ ــر لبـ ــیب‌ها بـ ــی آسـ ــود. برخـ باریـــک می‌شـ
ــانتی‌متر،  ــه محافـــظ 11.1 سـ ــا بـ ــته تـ ــاخ انتهایـــی دسـ ــر دو شـ ــۀ سـ ــانتی‌متر، فاصلـ ــرم، درازی آن 56.7 سـ گـ
ـــته  چ روی دس ـــر ـــاع پ ـــن ارتف ـــانتی‌متر، بالاتری ـــته( 4.6 س ـــاخ برگش ـــر ش ـــۀ دو س ـــه )فاصل ـــش قپ ـــن بخ پهن‌تری
0.7 ســـانتی‌متر، پهنـــای جـــای دســـت 2 ســـانتی‌متر، پهنـــای محافـــظ 4.6 ســـانتی‌متر، پهنـــای تیغـــه در 

پهن‌تریـــن بخـــش 5.1 ســـانتی‌متر اســـت. 
تجزیـــه و تحلیـــل میکروســـکوپی گـــواه وجـــود کریســـتال‌های بـــرروی پتینـــه )زمینـــه( اثـــر اســـت. مـــادۀ 
 Cu2O,( ـــات مـــس و کوپریـــت کیـــت Cu2(CO3)(OH)2، هیدروکســـید کربن ـــه، مالا ـــب در پتین معدنـــی غال
کوپریـــت به‌شـــکل قرمـــز یـــا  کیـــت به‌شـــکل ســـبز رنـــگ و  کریســـتال‌های مالا Copper Oxide( اســـت. 
متمایـــل بـــه قهـــوه‌ای خـــود را نشـــان می‌دهنـــد. قســـمت‌های ســـبز متمایـــل بـــه آبـــی نشـــان‌دهندۀ یـــک 

کسیدشـــدگی مـــس اســـت. تغییـــر طبیعـــی در موضـــوع ا

نتیجه‌گیری
ــن  ــد.  از مهم‌تریـ ــر می‌دهـ غ خبـ ــر ــر مفـ ــه عصـ ــا بـ ــق آن‌هـ ــزار، از تعلـ ــار رزم‌افـ ــد ایـــن چهـ ــای هماننـ ویژگی‌هـ
ویژگی‌هـــای مشـــترک آنـــان می‌تـــوان بـــه دســـته‌های فلنجـــی، منبـــت‌کاری شـــده، قپه‌هـــای هلالی‌شـــکل 
ویژگی‌هـــا  ایـــن  درمیـــان  تفاوت‌هایـــی  انـــدک  از  نمی‌تـــوان  هرچنـــد  کـــرد؛  اشـــاره  مثلثـــی  تیغه‌هـــای  و 
چشم‌پوشـــید، امـــا ویژگی‌هـــای هماننـــد ایـــن چهـــار رزم‌افـــزار بســـی نمایان‌تـــر اســـت. تیغه‌هـــای مثلثـــی 
ــی  ــردن طراحـ ــرای فروکـ ــم بـ ــدن و هـ ــرای بریـ ــم بـ ــم، هـ ــا محکـ ــاده امـ ــی سـ ــود طراحـ ــاح‌ها، باوجـ ــن سـ ایـ
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شـــده‌اند؛  ایـــن چهـــار شمشـــیر کاربـــرد جنگـــی داشـــته تـــا  تشـــریفاتی. بررســـی‌های میکروســـکوپی پتینه‌هـــا 
ــا نشـــان می‌دهـــد کـــه  ــال، تفاوت‌هـــای ظریـــف در پتینه‌هـ ــا این‌حـ ــر اســـت؛ بـ ــر اثـ ــواه کهنیـــک بـــودن هـ گـ

آلیاژهـــا و یـــا شـــرایط دفـــن هرکـــدام به‌طـــور بالقـــوه متفـــاوت بـــوده اســـت.


