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Introduction

Archaeological  monitoring  ahead of  construction  work in  the townland of  Nangor,  Co.  Dublin 

revealed a pit  containing 1.26kg of  metalworking residues and a  likely charcoal-production pit 

located about 35m to the north-west. The metalworking feature constitutes the base of a slag-pit 

furnace and yielded one of the earliest radiocarbon dates from an Irish iron smelting context to date. 

The charcoal-production pit, of Early Medieval date, was unrelated.

Description of the metalworking remains

The feature containing the metalworking residues was a slightly sub-circular pit (C6) with steep 

sides and a rounded base (McLoughlin 2014). The pit measured 36 by 33cm, was 15cm deep and 

the natural subsoil of its sides was oxidised (heat-affected) up to a thickness of 7 to 10cm. This 

feature contained three different types of material. Over half of the residues (672g) consisted of 

small pieces (up to 6cm) of dense slag with a distinctive drippy structure, the result of solidifying 

while flowing, and slag droplets (Pl. 1). This slag was recovered from primary fill (C3) of the pit. A 

second type of material (438g), from the same fill, was made up of small pieces (up to 4cm) mostly 

made up of iron oxide, but also including charcoal fragments and globular pieces similar to the 

previously described slag droplets (Pl. 2). The remaining material (150g) consisted of fragments of 

heat-affected clay. This material was confined to the upper fill (C4) of the pit and several pieces  

have a vitrified concave edge (Pl. 3). Radiocarbon analysis on a piece of oak charcoal from the fill 

of the pit yielded a date of 732 – 691 (9.5%)  AND 661 – 651 (1.5%) AND 545 – 398 (89.0%) cal.  

BC (2Σ) or 511 – 433 (76.9%) AND 429 – 405 (23.1%) cal. BC (1Σ)1, or a likely late sixth- to fifth-

century BC date. 

Interpretation

The Nangor assemblage represents  the typical  remains  of  a  slag-pit  furnace.  This  type of  iron 

smelting installation consisted of a clay shaft  constructed above a pit.  This pit  was filled with 

organic material, most commonly pieces of wood, but examples utilising straw are also known. The 

clay shaft, the actual furnace, was then charged with ore and fuel (charcoal). After firing, the waste 

material (slag) would replace the organic material in the pit, while the iron bloom formed higher up, 

at the base of the furnace proper. The drippy slag from Nangor is then this descended waste, while 

the oxidised material represents small iron ore (and fuel) particles which fell through the organic 

1 Information supplied separately by Gill McLoughlin. For consistency, all radiocarbon dates were recalibrated using 
Calib 6.1.0.



packing material. Based on its appearance and the location of the site, the iron ore is likely to be 

bog ore, but further investigation is necessary to confirm this. The heat-affected lumps of clay are 

remnants of the furnace shaft itself, with the concave pieces representing fragments of the inner, 

vitrified wall of the same. The limited amount of material suggests the furnace pit was cleared after 

use.

Early iron smelting in Ireland

The dates obtained for the iron smelting furnace at Nangor, Co. Dublin places it among the earliest  

known Irish examples (Table 1). 

Site One sigma radiocarbon date Two sigma radiocarbon date Dated 
material

Dimensions 
of pit (cm)

Sources

Clonrud 4, 
Co. Laois

764 – 731 (19.1%) AND 691 – 680 (6.8%) 

AND 673 – 660 (7.4%) AND 651 – 544 

(66.7%) cal. BC

786 – 507 (97.5%) AND 460 – 452 

(0.6%) AND 439 – 418 (1.9%) cal. 

BC

Oak 46 x 41 x 11 (Kane  2009;  Young 
2009)

Ballydavid, 
Site AR26, 
Co. Tipperary

753 – 685 (37.2%) AND 668 – 631 (20.5%) 

AND 626 – 611 (7.1%) AND 596 – 537 

(33.8%) AND 528 – 525 (1.4%) cal. BC

765 – 679 (30.1%) AND 674 – 486 

(62.8%)  AND  463  –  448  (2.2%) 

AND 443 – 416 (4.2%) cal. BC

Pomoideae 46 x 42 x 29 (Hardy  et  al.  2010; 
Young 2010)

Nangor, 
Co. Dublin

732 – 691 (9.5%) AND 661 – 651 (1.5%) 

AND 545 – 398 (89.0%) cal. BC

511 – 433 (76.9%) AND 429 – 405 

(23.1%) cal. BC

Oak 36 x 33 x 15 (McLoughlin 2014)

Lughil, Site L 
Co. Laois

508 – 438 (75.0%) AND 420 – 401 (25.0%) 

cal. BC

726 – 694 (5.6%) AND 541 – 395 

(94.4%) cal. BC

Oak 60 x 60 x 15 (Channing  2012; 
Young 2012) 

Lagavooren 7, 
Co. Louth

485 – 464 (18.4%) AND 448 – 443 (2.8%) 

AND 416 – 388 (78.8%) cal. BC

515 – 384 cal. BC Hazel 109 x 97 x 15 (Stafford  2012; 
Young  and  Kearns 
2012)

The spread of the radiocarbon dates for the Clonrud and Ballydavid furnaces are wide, but seventh- 

to sixth-century BC dates are likely for both. Sixth- to fifth-century BC dates are probable for the 

Nangor and Lughil installations, while the iron smelting at Lagavooren likely took place somewhere 

in the fifth to fourth centuries BC. An issue with some of these dates is the potential influence of the 

'old wood effect'. If parts of the interior of a long-living tree, especially oak, were sampled for  

dating, then the obtained radiocarbon dates would not reflect the cutting and use of the tree, but an 

earlier stage in its life cycle. In the case of charcoal as a fuel, this would mean that either large trees  

or  old  timber  were  used  for  charcoal  production.  Although not  impossible,  both  would  appear 

unlikely and even in seventeenth-century Ireland, when huge amounts of charcoal were required for 

the newly introduced blast-furnaces, the bulk of the wood was cut for timber and only the 'moots 

and  roots'  were  converted  to  charcoal  (Grosart  1886  iii:198).  The  three  earliest  furnace  pits, 

including the one at Nangor, are of broadly similar dimensions. The larger depth of the Ballydavid 

furnace likely indicates better preservation. The heat-affected sides of the pit excavated at Site L, 



Lughill, Co. Laois were interpreted as a fill (Channing 2012:12), leading to exaggerated dimensions 

of the actual cut which was originally probably not dissimilar to the three pits referred to above. The 

furnace pit at Lagavooren, on the other hand, is clearly of a different type and the indications of 

rock ore being used in this installation (Young and Kearns 2012:cccvii) likely points to a different 

technology being employed. 

Catalogue

Cut Fill Description Weight (g)
C6 C3 Numerous  pieces  of  relatively  dense  drippy  slag  showing  flow-

structure. Maximum length 6cm. Outer surface predominantly dull, 
but occasionally shiny. Many smaller pieces are droplets.

672

C6 C3 Multiple  fragments  of  yellowish  orange  iron  oxide  concretions 
(max.  length  4  cm).  Many  have  charcoal  and  slag  droplet 
components.

438

C6 C4 Many rounded pieces of heat-affected clay, several of which have a 
concave vitrified surface. Furnace wall fragments.

150

Plates

Pl. 1. Dense, drippy slag with varying surface textures,

from primary fill (C3) of furnace pit (C6)



Pl. 2. Fragment of iron ore (left) with adhering slag droplet (right) 

from primary fill (C3) of furnace pit (C6)

Pl. 3. Concave, vitrified surface of one of the heat-affected clay fragments, 

from upper fill (C4) of furnace pit (C6)
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