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STAGES OF EARLY
METALLURGY INTANATOLIA

Non-metallic period (prior to 8200 BC)

Single metal period (after 8200 BC). Mainly native
copper 1S shaped for simple tools and beads.

Beginning oif extractive metallurgy: (atter S000 BC).
Reduction off copper ores.

Advanced metallurgy (after 4000 BC). Reduction of
polymetallic ores, first alloys of copper, Appearance of
silver.

Industrial Period (after 2800 BC). Production of bronze

followed by 1ron during the 1st millennium BC. Parting
of gold.






EARLIEST COPPER AND COPPER ALLOYS
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Asikli Hoytik: A Pre-pottery Neolithic settlement m Central Anatolia




CAYON

7. Structure of hook with no intermediate anneal.




CAN HASAN MACE HEAD

1: Schaftloch

2: Verbindungsstelle

Silver crystals

Yalcin 2000



Development Stage: Onset of Extractive Metallurgy
(atter ca. S000 BC)
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Tools from Mersin

smelted copper
(5000-4900 BC)

' Valecinh 1000



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

(Stein, 1999)

Utilization of polymetallic ores.
First unintentional copper alloys that
contain arsenic, when tenantite and
energite ores are smelted.
Production of silver by cupellation.
Establishment of long distance metal
trade: The Uruk trade network.



Metallurgy at Arslantepe and Ikiztepe
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Arsenical copper swords



Use of Silver

e

Silver artifacts from [ 7%

v

AI‘Slantepe nyal tomb l

Fig. 8: Fatmali-Kalecik, litharge No. TR 24/7. Inclusions of sil
ver in lead oxide. Small black spots of silver chloride are scat
tered on the silver metal (gray). According to EDX measure
ments, the Ag concentrations in the lead oxide are slightl
higher nearby these inclusions then in other parts of the
litharge cake. Electron micrograph, BSE image. Length of im

age about 0.41 mm.
Pernicka 2000

Table 6: Fatmali-Kalecik, litharge No. TR 24/7. WDX micro-
analyses of a silver inclusion in wt%. Abbreviation: n.d. = not
detected. .

Ag Pb As Au Cu total
95.0 6.4 n.d. 101.4

97.0 5.9 n.d. n.d. 103.0
88.9 9.4 n.d. d. 98.4

90.1 7.9 98.6
95.6 4.8 n.d. 1011
96.5 59 d. n.d. 102.4

[itharge from Fatmali
Kalecik



Earliest bronze objects appear in
Anatolia

; . » [Documentation of long distance
Industrial Stage:  otal trade

Bronze and Iron Ages » Mass production of copper

o Earliest experimentations in
(after ca. 2500 BC) production of iron and' steel

o Full use of iron after ca. 1000 BC
_* Parting of Gold
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MBRIAN UTILIZATION OF

mﬁé O c-sumea: BRONZE DURING

EARLY BRONZE AGE

O - Percent bronze artifacts
between2700 - 2200 BC

Figure 9 Percentages of copper-based artifacts containing more than 5 percent tin for Europe and the
Near East, ca. 2700-2200 BC

Percent bronze artifacts
el Between 2200 - 1800 BC

an 5 percent tin for Europe and the

Figure 10 Percentages of copper-based artifacts containing more t
Near East, ca. 2200- 1800 BC



SITES THAT YIELDED BRONZE OBJECTS DURING

S

THE 3rd. MILLENNIUM BC IN ANATOLIA
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TROIA HOARD
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ALACAHOYUK EBA OBJECTS




ALACAHOYUK




Kestel Tin Mine
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KESTEL GALERIES 2300-2200 BC
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SKETCH PLAN OF MINE
%WORKJNGS AT KESTEL
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GOLTEPE WORKSHOP

Goltepe grinding
and crushing tools
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Excavations at Goltepe
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Plate 9: Large storage vessel containing ground ore material, Pithouse 6, Goltepe,
Early Bronze Age.




3rd MILENNIUM SITES WITH BRONZE
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Beginning of Historical Age
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ASSYRIAN TRADERS AT KARUM

Acemhoytik Silver Workshop



Middle and [Late Bronze Ages:
The Hittite Empire
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Mass Production o Copper

’ e ] ey ] o
iy (5] ausTia # 2 - " | :
u nusGAny '
i/ f - '
‘Q 4 Northern Imdrllnl.r :
A T 5 Copper ingots merely fou -
A Lo, Tty : both ow bend fa Bu :

Hittites
Controling most of Arka
T linor, the wartike il
BULGAIA by their pouerful
4 Yultumask gai
Syria from Egl

TURKEY

AsialMinor

| : : . o

i . \ e : 7 o 4 C i « Nimeud

il .|.-|\.. > : * . - ! = i ASSYRIANS
=

Tin
ly teaders brought tin
rastern|

Sfrom an unknown

“anganide oty thed
from the s Near
Eotern i
same region,
Silhouettes Eastern trads route |
of similar trade goo - Canawaite ang
pottery recently
iwcovered af K

n m 5
ool ey

LIBYA ‘i Egypt sug
the two ports lay
& conmmterclockise
trude rowle.

I‘ ‘i A-i T G Uluburun Shipwreck (1350'BC)

J‘) ‘)’ l £ Rows of ox hide copper ingots.

Tin ingots




EARLY IRON ARTIFACTS FROM ANATOLIA

& MO 2000 BCE
= MO 1000 BCE

Yalem U, (1999)



Alacahoyiik: 2800-2500 BC, LLow Ni. Anatolian Civilizations Museum, Ankara

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



HATTUSHILI IS (1282-1250 BC)
LETTER TO AN ASSYRIAN KING

....concerning the good ron which you
mentioned in your letter, the store i
Kizzuwatna has run out of good on. I wrote
you that it 1s not a suitable time to produce
iron. They will produce iron but they have
not finished yet. When they have finished, I
will send it to you. Now I am sending you
(sword/dagger) point. . ....



Karagiindiiz Necrapole, Van.
I'1th and 10th Century BC.
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SARDIS: The Capital
City of Lydians




PARTING
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