
ART. IV.—Eskmeals sand-dunes occupation sites, phase 
II — Iron manufacture. By J. CHERRY, B.Sc. 

Read at Kendal, April 4th, 1964. 

N 1936 Miss Fair described two bloomery sites at 
Eskmeals and suggested the possibility of more of these 

in "hollows in the sandhills" .1  In 196o when my wife 
and I began our survey of the Eskmeals raised beaches, 
we chose as our starting point the sites labelled by Miss 
Fair as Hearth sites A and B. 

The earlier Bronze-Age flint industry has already been 
described,' and the purpose of this paper is to describe 
the archaeological evidence of the next occupation in 
the chronological sequence. Map references are taken 
from sheet SD. 09 S.E. 

Sites A and B. Map Reference: 30814943. 
Many of Miss Fair's notebooks and manuscripts are 

at Tullie House and we were fortunate to find a brief 
account of the hearth sites A and B, together with photo-
graphs. The position is 'shown on a sketch map and given 
as W.N.W. of Eskmeals station, Lat. 54° 20' to 25'. 
Long. 3° 24' 3". 

The sketch map and 'photographs are now of little 
value, merely confirming 'that there must have been con-
siderable sand movement here since 1936. Hearth site A 
must now be buried under sand and all that is visible of 
site B is a small heap of slag at the eastern end of a 
hollow, lying immediately below steep sand-dunes. 
Along the side of the northern dune, on the same level 
as the slag is a narrow platform, stabilized by a thin layer 
of iron pan and fairly clear of blown sand. On this plat-
form lay fragments of Romano-British cooking-pots, 
some of which are illustrated in Fig. 2 and described in a 
separate appendix. 

 
tcwaas_002_1966_vol66_0007



ESKMEALS SAND-DUNES - IRON MANUFACTURE 47 

Here and there among the slag were small pieces of 
haematite, the largest of which was a cube of 2-inch side. 
Many of the pieces of slag had baked clay fused on to 
them and in most of these the clay was sprinkled with 
small white particles of silica. Pockets of boulder-clay 
containing particles of silica derived from the decomposi-
tion of granite occur in the Drigg area and probably also 
at Eskmeals. Some of the fragments of burned clay which 
had formed the sides of the furnace were vitrified due to 
the high temperature of the iron-making process. 

A small trench dug at the southern edge of the slag 
heap revealed a small depression of dark soil contain-
ing fragments of charcoal. Beyond this and overlying it 
at one end was a patch of unburnt clay 2 in. thick, 
covering an area of 5 ft. by 3 ft. The clay was grey except 
for a few streaks of red, and, although there were few 
particles of silica in it, there is little doubt that it is the 
remains of a heap of clay used in the construction of 
the furnaces. A sample of the clay produced a fine orange-
brick when baked. 

No actual 'hearth's were uncovered but some of the 
pieces of cinder, found together with the slag, exhibited 
the clear imprints of small pieces of wood charcoal. One 
of the pieces of cinder which I examined, was typical, 
having a comparatively smooth concave upper surface, 
while the underside was a mass of charcoal and un-
carbonized wood, 2  in. to i4 in. long. 

Although one can only guess at the size of a bowl 
furnace from slag measurement, it is significant that the 
radius' of curvature of the underside of a number of pieces 
of cinder was about 5 in. This suggests the use here of 
bowl furnaces of about io in. in diameter. 

Further traces of slag and broken stones have been 
noted in a narrow valley on the far side of the northern 
dune bounding the site; the appearance of this does not 
agree with Miss Fair's description of site A and I con-
clude that it must be part of site B. 
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Site C. Map Reference: 30844941. 
This site is about 200 yd's. E.S.E. of site B on the 

eastern edge of the sand-dunes. The slag lies on a raised 
beach partially covered by sand. The strata in which the 
slag lies consist of a thin layer of blown sand lying on 
a foot or so of dark sandy soil, which in turn rests on 
the cobbles of the beach itself. Slag was present to a 
depth of 8 in. 

A careful search of the sand and stones at the edge 
of the slag heap yielded a few pieces of sand-abraded 
mediaeval pottery, which have been examined by Mr 
B. J. N. Edwards. He writes of them: "Unfortunately 
I am fairly sure that the largest fragment, which is part 
of a cooking-pot rim, has lost most of its inner surface. 
However, it seems more or less certain that it was of the 
club-rim type which Mr Jope assigns to the 12th 
century." Among the slag and cinder were small pieces 
of haematite similar in size to those found on site B; 
burnt clay fused on to slag was also present in abund-
ance. 

Site D. Map Reference: 30814941. 
This site lies about 10o yds. S.W. of site B and has 

largely been destroyed by the cutting of a track through 
the low dunes. The debris is similar to that of site C with 
burnt clay, haematite and broken stones. 

Site E. Map Reference: 30814942. 
All that remains is a scattered slag heap about 75 yds. 

W.N.W. of site D, at the eastern edge of a large bed 
of sand and gravel, lying across the same track which 
has cut through site D. 

Slag fused 'to burnt clay, and haematite have been 
picked up here; the slag is generally smaller than on the 
other sites and lies mainly on the lower slope of a high 
sand-dune. As with site D there is no depth of deposit, 
the 'slag all lying on the surface and when cleared of sand 
by the wind, covers an area of about 5o ft. by 25 ft. 
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Colonel Tracy tells me that the heaps caused a little 
difficulty when the track was being made, so that both 
C and D in their original forms have largely been 
destroyed. 

Site F. Map Reference: 30814940. 
A small heap of slag was visible in a little hollow about 

5o yds. south of site D. More traces of slag were visible, 
showing through the sand about 20 yds. further south. 
It is possible that there is a large scatter of slag here, 
overlaid by sand. The evidence of burnt clay and 
haematite was similar to that found on the other sites. 

Site G. Map Reference: 30814940. 
This site appeared after the winter storms of 1962-63. 

It lies close to site F on one side of a bowl-shaped hollow 
in the sand-dunes, on the edge of a small pond which 
is dried up for most of the year. There is not much slag 
here, and we found no haematite. The largest piece of 
slag picked up here weighed 22 lbs., and had a bowl-
shaped underside with a piece of burnt grey clay adher-
ing to it. The curvature of the base was that of a hemi-
sphere about io in. in diameter. This piece was much 
harder than any of the slag which we picked up on the 
other sites. On the side of the dune, about 20 yds. W. of 
the bloomery debris, was a small scatter of coal. 

Site H. Map Reference: 30804938. 
This is the most southerly of the sites and lies at the 

eastern end of a flint chipping floor already described.' 
It is the smallest of the sites and very little iron could 
have been made here. The evidence of smelting was the 
same as on the other bloomeries, and the slag was quite 
small in size. Nearby was found a segmented blue glass 
bead' dated by Dr Harden of the London Museum as 
pre-Roman Iron Age; a fragment of Romano-British 
cooking-pot rim of the 4th century, and a little further 

E 
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away was a considerable spread of mediaeval potsherds,' 
tentatively dated to the 13th century by Mr Edwards. 

Discussion. 
The existence of primitive iron bloomeries of Romano-

British and Early Mediaeval date is indisputable, the 
main problem being why they are there at all. There is 
a similar site on Walney Island' about which Dr R. F. 
Tylecote writes : "It is certain, however, that the bloom-
ery is mediaeval and it probably worked ore carried from 
the opposite side of the channel. Since no water power 
is available here either, we have the same difficulty in 
finding a reason for the use of this site as in the case of 
Peel Island".*  

The Eskmeals bloomeries, being simple bowl furnaces 
would require no water power, but the problem of the 
source of the ore and charcoal remains. 

According to Postlethwaite4  the earliest record of iron 
mining in West Cumberland is that of a gift of a mine at 
Egremont to Holme Cultram by the third Earl of 
Albemarle before 1179. At Stainton-in-Furness two stone 
celts were said to have been found in an ancient mine-
shaft. i Iron was outcropping 'by the shore at H'odbarrow; 
nearer to Eskmeals are the haematite deposits at Boot, 
in Eskdale. Further down the same valley are deposits 
on Brantrake, while Post'lethwaite5  writes : "The grass-
covered mounds at Red Gill, on the southern side of the 
Eskdale valley, prove that some of them were worked in 
early times." 

I have located the mounds in Red Gill, which seem to 
be spoil heaps of shallow surface workings. They are not 
extensive and 'the total output of ore could not have been 
large, but they are the only workings which I have seen 
that could have supplied the Eskmeals bloomeries with 
ore, the remainder are more recent in date and too 
extensive. 

Peel Island on Coniston Water. 
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52 ESKMEALS SAND-DUNES - IRON MANUFACTURE 

A more likely explanation for the siting of these iron 
manufactories is that the ore was shipped here by sea, 
probably from the conveniently situated sources of Egre-
mont or Furness. A fairly modern comparison can be 
found in the remains of a lime-kiln on the tip of the Esk-
meals peninsula opposite Ravenglass. Limestone does not 
occur locally and lime was consequently one of the 
principal cargoes shipped to Ravenglass in the 19th 
century.' As with the production of iron, the conversion 
of limestone to quicklime uses large quantities of fuel. 
It obviously became economical and convenient to ship 
limestone to this unlikely spot for conversion into quick-
lime. 

If iron ore was brought by sea, it seems probable that 
the haematite deposits of Eskdale and Miterdale were 
not discovered at the time that the Eskmeals bloomeries 
were in operation; that is, until after the 13th century. 

The earliest date for the production of iron in Esk-
dale, that I have discovered, is to be found in the 
Chartulary of St Bees.' This records the permission given 
to Thomas de Austhwaite to build an iron forge within 
the manor of Austhwaite in 1354, unium forgium ad 
ferrum. 

In her report of the Eskdale and Wasdale bloomery 
sites,' Miss Fair suggests that most of them date from 
mediaeval times until the 19th century, while only two 
can be given a probable Roman date. These latter are 
situated at Forest Howe and Muncaster Head. I have 
examined them both and although the slag scatter at 
Forest Howe is too nondescript for definite dating, the 
stone-built bloomery at Muncaster Head is certainly not 
an early one. I am engaged on a survey of the Muncaster 
Head site on behalf of Dr Tylecote and hope that the re-
sults of this might be published at a later date. 

Nowadays there is very little wood at Eskmeals, 
although there is a copse of scrubby trees and conifers 
at Broome-Bank, near to site H. Buckthorn planted by 
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the War Department to control sand movement is thriv-
ing and spreading rapidly. A number of trees have been 
planted by the Forestry Commission in the fields adjacent 
to the main road, near the main entrance of the Monk 
Moors gun range. It is certain, therefore, that a sufficient 
supply of wood could have been available, and that the 
present condition of Eskmeals may be due, in some 
measure, to the denuding of the region of trees, to make 
the charcoal necessary for the production of iron. 

Clay was close at hand by the river, and the sandy 
soil could conveniently be dug out to form a bowl in 
which to support the clay lining of the furnaces. 

A further advantage of these sites is that the raised 
beaches themselves are naturally drained and would 
make a reasonably pleasant place in which to live and 
work. 

The Romano-British bloomeries would supply the 
needs of Ravenglass and Hardknott, and it is worth 
recording here that Miss Fair wrote in her notebook of 
two fords across the Esk, west of the Viaduct, coming 
from the general direction of Ravenglass. One of these 
leads directly to the bloomery sites. 

Table I. 
Analysis of Slags /Cinders from Eskmeals. 

SITE REFERENCE 
Compo- 

nent AB C D E F G H 

FeO 52.5 40.0 6o.8 62.9 67.0 52.2 59.6 

Fe203  4.4 29.0 6.1 12.6 6.o 12.3 7.7 
SiO2  35.7 28.1 28.8 16.2 22.6 31.4 26.7 

F120 2.2 1.0 0.50 1.4 0.80 0.50 2.5 - 

MgO 0.52 0.33 0.39 0.71 0.39 0.42 0.33 

TiO2  0.10 0.04 0.10 0.14 0.10 0.14 0.10 

MnO 0.20 0.03 0.21 0.14 0.07 0.16 0.10 

A1203  1.74 0.40 1.23 1.18 1.47 1.69 1.13 

CaO 1.75 0.40 0.73 2.62 0.77 1.27 1.27 

Na 0.36 0.31 0.35 0.57 0.16 0.05 0.28 

K 0.42 0.34 0.70 1.52 0.59 0.06 0.28 

S 1>0.I0 0.03 - - - 0.20 - 
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The analysis of representative pieces of slag from each 
site is given in Table I. The results are typical of slags 
of Roman and Early Mediaeval date. The high sodium 
and potassium content is due to the use of charcoal in 
the process, since the whole of the alkali content of this 
would pass into the slag. Even so, constant leaching 
with rainwater has undoubtedly reduced the alkali con-
tent below its original level. It is possibly significant that 
the slag from site G has a low sodium-potassium content; 
this site had traces of coal on it. 

The general similarity of the analyses from all the 
sites indicates the use of a similar manufacturing 
technique from the same types of raw materials. The 
primitive nature of the processes used at Eskmeals is 
further emphasized by the absence of definite tap slag. 
All the pieces of this type were small and were probably 
drips within the furnace itself or leaks from cracks in 
the furnace wall. A sandwich of slag between two pieces 
of burnt clay which was picked up, could indicate that 
the furnace had been used more than once and had been 
fettled before re-use to patch up a hole. 

The furnaces themselves could not have been more 
than io in. or so in diameter, since the small pieces of 
charcoal and ore which were found would have restricted 
the airflow in a larger furnace and made the use of a 
powered air'blast necessary. Further evidence of the 
smallness of the furnaces can be seen in the size of the 
slag produced. The largest piece of slag found on any 
of the sites weighed less than 4 lbs., contrasting with the 
much greater weights from bloomeries using a more 
developed process. The weight of the heaviest piece of 
slag from each site is given in Table II. 
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APPENDIX. 
Potsherds from sites A, B and H. 

Fig. 2. 

1. Fragment of cooking-pot rim in a dark grey fabric. There 
seems to be the remains of an orange slip on the surface, but 
the whole thing has been badly abraded by sandblast. 
Gillam type 14.7, dated as late as. A.D. 370. 

2. Fragment of cooking-pot rim in black calcite gritted ware, 
with the inside surface completely removed by sand abrasion. 
This is similar in general shape to a piece illustrated by W. G. 
Simpson (CW2 lxii 75. Cardurnock 20), which is given the 
date A.D. 360-400. 

3. Fragment of cooking-pot rim, in a brown fabric. This piece 
of calcite gritted ware is the only fragment found at site H. 
Gillam type 161, A.D. 300-37o. 

Other rim fragments in poor condition have been found, 
together with a small piece of cooking-pot body which exhibited 
a pair of typical horizontal grooves. This latter has been 
described by Professor Birley as being characteristic of Wall 
Period IV, the last 3o years of the 4th century. 

7 	
2.. 

3. 

SCALE Y3. 

FIG. 2. 

Table II. 
Weights of heaviest piece of slag from each site. 

Site No. AB C D F•F 

I 

GH 

Weight (lbs.) 34 3 24 34  24  22 
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