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STAGES OF EARLY  STAGES OF EARLY  
METALLURGY IN ANATOLIAMETALLURGY IN ANATOLIA

•• NonNon--metallic period (prior to 8200 BC) metallic period (prior to 8200 BC) 
•• Single metal period (after 8200 BC). Mainly native Single metal period (after 8200 BC). Mainly native 

copper is shaped for simple tools and beads.copper is shaped for simple tools and beads.
•• Beginning of extractive metallurgy (after 5000 BC). Beginning of extractive metallurgy (after 5000 BC). 

Reduction of copper ores.Reduction of copper ores.
•• Advanced metallurgy (after 4000 BC). Reduction of Advanced metallurgy (after 4000 BC). Reduction of 

polymetallic ores, first alloys of copper, Appearance of polymetallic ores, first alloys of copper, Appearance of 
silver. silver. 

•• Industrial Period (after 2800 BC). Production of bronze Industrial Period (after 2800 BC). Production of bronze 
followed by iron during the 1st millennium BC. Parting followed by iron during the 1st millennium BC. Parting 
of gold.of gold.





EARLIEST COPPER AND COPPER ALLOYSEARLIEST COPPER AND COPPER ALLOYS

Chernykh, 1992Chernykh, 1992



AAşışıklklıı HHööyyüük: A Prek: A Pre--pottery Neolithic settlement in Central Anatoliapottery Neolithic settlement in Central Anatolia

Copper beads made fromCopper beads made from
native copper.native copper.

YalYalççıın 2003n 2003



ÇÇAYAYÖÖNNÜÜ



CAN HASAN MACE HEADCAN HASAN MACE HEAD
6000 6000 -- 5900 BC5900 BC

Silver crystalsSilver crystals

YalYalççıınn 20002000



Development Stage: Onset of Extractive Metallurgy Development Stage: Onset of Extractive Metallurgy 
(after ca. 5000 BC)(after ca. 5000 BC)

Tools from Mersin Tools from Mersin 
smelted copper smelted copper 

(5000(5000--4900 BC)4900 BC)

YalYalççıınn 19991999



Organization/Experimentation Stage: Organization/Experimentation Stage: 
Advanced Metallurgy (After ca. 4000 BC)Advanced Metallurgy (After ca. 4000 BC)

((Hendersen, 2000)Hendersen, 2000)

•• Utilization of polymetallic ores.Utilization of polymetallic ores.
•• First unintentional copper alloys that First unintentional copper alloys that 

contain arsenic, when tenantite and contain arsenic, when tenantite and 
energite ores are smelted.energite ores are smelted.

•• Production of silver by cupellation.Production of silver by cupellation.
•• Establishment of long distance metal Establishment of long distance metal 

trade: The Uruk trade network. trade: The Uruk trade network. 
(Stein, 1999)(Stein, 1999)

YalYalççııññ 20032003



Metallurgy at Arslantepe and Metallurgy at Arslantepe and İİkiztepekiztepe

Arsenical copper swordsArsenical copper swords

Silver inlaySilver inlay

İkiztepe ceremonial spearhead

% Cu% Cu % As% As % Ni% Ni % Zn% Zn % Fe% Fe % Sb% Sb

86,486,4 9.529.52 0.150.15 0.050.05 0.090.09 0.070.07



Use of SilverUse of Silver

Silver artifacts fromSilver artifacts from
Arslantepe royal tomb PernickaPernicka 20002000Arslantepe royal tomb

Litharge from FatmalLitharge from Fatmalıı
KalecikKalecik



Industrial Stage: Industrial Stage: 
Bronze and Iron AgesBronze and Iron Ages

(after ca. 2800 BC)(after ca. 2800 BC)

•• Earliest bronze objects appear in Earliest bronze objects appear in 
AnatoliaAnatolia

•• Documentation of long distance Documentation of long distance 
metal trademetal trade

•• Mass production of copper Mass production of copper 
•• Earliest experimentations in Earliest experimentations in 

production of iron and steelproduction of iron and steel
•• Full use of iron after ca. 1000 BCFull use of iron after ca. 1000 BC
•• Parting of GoldParting of Gold



McKerrell, 1977McKerrell, 1977

UTILIZATION OF UTILIZATION OF 
BRONZE DURING BRONZE DURING 

EARLY BRONZE AGEEARLY BRONZE AGE

Percent bronze artifactsPercent bronze artifacts
between2700 between2700 -- 2200 BC2200 BC

CopperCopper

BronzeBronze

Percent bronze artifactsPercent bronze artifacts
Between 2200 Between 2200 -- 1800 BC1800 BC



SITES THAT YIELDED BRONZE OBJECTS DURING SITES THAT YIELDED BRONZE OBJECTS DURING 
THE 3rd. MILLENNIUM BC IN ANATOLIATHE 3rd. MILLENNIUM BC IN ANATOLIA



TROIA HOARDTROIA HOARD
EBA IIEBA II



ALACAHALACAHÖÖYYÜÜK EBA OBJECTSK EBA OBJECTS

Royal tombsRoyal tombs



ALACAHALACAHÖÖYYÜÜK K 
GOLDGOLD



Kestel Tin MineKestel Tin Mine
Ore processingOre processing

EntranceEntrance



KESTEL GALERIES 2800KESTEL GALERIES 2800--2200 BC2200 BC



EntranceEntrance

Mining tools from theMining tools from the
galleries.galleries.

Underground Underground 
workingsworkings

KestelKestel
CassiteriteCassiterite



GGÖÖLTEPE WORKSHOPLTEPE WORKSHOP

GGööltepe grindingltepe grinding
and crushing toolsand crushing tools



Excavations at GExcavations at Gööltepeltepe

Workshops at GWorkshops at Gööltepeltepe

Furnace remainFurnace remain



GGööltepe Materialsltepe Materials



3rd MILENNIUM SITES WITH BRONZE



Beginning of Historical AgeBeginning of Historical Age
The PalaceThe Palace

KarumKarum



ASSYRIAN TRADERS AT KARUMASSYRIAN TRADERS AT KARUM

AcemhAcemhööyyüük Silver Workshopk Silver Workshop



Middle and Late Bronze Ages: Middle and Late Bronze Ages: 
The Hittite EmpireThe Hittite Empire



Mass Production of CopperMass Production of Copper

Uluburun Shipwreck (1350 BC)Uluburun Shipwreck (1350 BC)
Rows of ox hide copper ingots.Rows of ox hide copper ingots.

Tin ingotsTin ingots



EARLY IRON ARTIFACTS FROM ANATOLIAEARLY IRON ARTIFACTS FROM ANATOLIA

YalYalççıın n ÜÜ., (1999)., (1999)



AlacahAlacahööyyüük: 2800k: 2800--2500 BC, Low Ni. Anatolian Civilizations Museum, Ankara2500 BC, Low Ni. Anatolian Civilizations Museum, Ankara

Hittite Sword: Blade is steel, handle is bronze. Essen Ruhr MuseHittite Sword: Blade is steel, handle is bronze. Essen Ruhr Museumum



HATTUSHILI IIIHATTUSHILI III’’S (1282S (1282--1250 BC) 1250 BC) 
LETTER TO AN ASSYRIAN KINGLETTER TO AN ASSYRIAN KING

…….concerning the good iron which you .concerning the good iron which you 
mentioned in your letter, the store in mentioned in your letter, the store in 
Kizzuwatna has run out of good iron. I wrote Kizzuwatna has run out of good iron. I wrote 
you that it is not a suitable time to produce you that it is not a suitable time to produce 
iron. They will produce iron but they have iron. They will produce iron but they have 
not finished yet. When they have finished, I not finished yet. When they have finished, I 
will send it to you. Now I am sending you will send it to you. Now I am sending you 
(sword/dagger) point(sword/dagger) point……......



KaragKaragüündndüüz Necrapole, Van. z Necrapole, Van. 
11th and 10th Century BC.11th and 10th Century BC.



SARDIS: The Capital SARDIS: The Capital 
City of LydiansCity of Lydians



PARTING GOLDPARTING GOLD

ÖÖzbal 2001zbal 2001
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