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I N 1901 the excavations on the Romano-British 
site at Wilderspool were continued in the rear 

of a block of buildings partially explored in 1898 
and marked Insula I. on the General Plan, Plan I. 
(See Transactions, vol. iv., N.S., 1898, p. 17.) These 
foundations have a frontage of 40 feet along the 
inside edge of the west Via shortly after it enters 
the fortification at the south-west angle.

Here were uncovered (i) a hard floor of mixed 
sand and clay " raddle and daub " extending 
30 feet from east to west and at least 20 feet in 
the opposite direction, further excavation on its 
north side being prevented by a large tree; (2) 
a square pit 3 feet 9 inches wide and 9 feet 6 inches 
deep (below the present surface), steined to a depth 
of 5 feet from the bottom with undressed sandstone 
blocks, situated at 25 feet south from the well 
cleared in 1898; and subsequently, in 1904 (3) a 
courtyard paved with a double layer of small 
boulders and cobbles, 10 feet from east to west by 
9 feet, in rear of the clay oven uncovered in 1898, 
with (4) refuse pits underneath and at its south-east 
angle 7 feet 6 inches and 5 feet deep respectively.

2OJ f*.
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In clearing the square pit (2) a second bronze 
coin of Domitian was obtained at 6 feet from the 
surface, in addition to abundance of the usual frag 
ments of coarse black, grey, and red pottery, a few 
pieces of so-called Samian embossed and plain, 
cusps of teeth of horse, ox, and pig, bits of charcoal 
and mineral coal, iron slag and nails, &c.

Base of Fiirnace discovered in 1898. The so- 
called oven adjoining the well, which was un 
covered but not dissected or destroyed in 1898, 
was carefully examined to ascertain its intended 
purpose and precise sectional measurements. It 
may be described as an oblong platform of dense 
boulder-clay (dimensions, 7 feet 6 inches by 5 feet 
and 2 feet 6 inches high), enclosing an oval furnace 
cavity (5 feet long by 2 feet 6 inches wide), with 
stoke-hole (2 feet 2 inches by 8 inches to i foot) 
at the one end and an oval hearth of calcined clay 
bedded on a layer of cobble-stones in front. At its 
opposite north-west angle there was also an open 
ing 10 inches wide for a flue or for charging and 
discharging its contents without withdrawing the 
fire. The sides of the stoke-hole were supported 
with stone jambs deeply set and coated with clay, 
and the whole cavity was filled up with reddened 
clay and calcined fragments of its over-arched 
covering. The base of the furnace was covered 
with no fewer than eight layers, half an inch to three 
inches thick, of calcined clay in a brittle and frag 
mentary condition, and the sand beneath was 
blanched to the farther depth of a foot by long- 
continued and intense heat effects manifestly not 
produced by ordinary culinary operations. It was 
evident that a manufacturing process had been 
carried on in the furnace involving the employment 
of a great amount of heat, and in addition to the 
finds recorded in 1898 many interesting glass speci 
mens, including viasscc, and a large piece of flint
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(weighing 13 ozs.) whitened and splintered by 
burning, and many quartz pebbles were collected in 
its vicinity this year, leading to the conclusion that 
the calcining of flints and white quartz pebbles for 
making crystalline or flint glass was one of the 
uses of the furnace. It may also have been used 
for calcining limestone, of which several lumps were 
also met with.

Rubble Pavement, Clay Floor, and Foundations, 
 The General Plan I. shows an oblong pavement 
of rubble (12 feet from north to south by 9 feet) ; 
another similarly placed earthen floor (" raddle and 
daub") of very irregular shape (the complete ex 
ploration of which on the north side was also pre 
vented by a tree) ; also a rude foundation of rubble 
running almost uninterruptedly along the edge of 
the Via, with occasional squared blocks in position, 
having mortice holes for tenons of wooden pillars, 
extending a distance of 120 feet northwards from 
the preceding. The latter was doubtless the foun 
dation of the front walls of dwellings or shops, and 
the absence of return walls at right angles and 
presence of numerous fragments of stone roofing 
flags and the iron nails for fastening them render 
it almost certain that their superstructures were 
of wood.

Refuse Pit. On the outer edge of the ditch, 
opposite to the north end of this supposed row 
of shops, a rectangular rubbish pit, constructed in 
two adjoining sections (i i feet by 6 feet and 8 feet 
square respectively and uniformly 4 feet deep 
originally), was cleared and found to be lined with 
well-puddled clay and covered with a pavement of 
small freestone slabs and cobbles set in hard clay, 
with a small drain issuing from the north-west 
angle, and entering a main drain running north 
and south. It contained a quantity of bones lying 
directly underneath the impervious clay covering,
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including those of horse, ox, sheep or goat, and 
pig, all of domestic varieties, which were identified 
by Professor Boyd Dawkins, F.S.A., &c., and among 
numerous other objects those specially interesting 
were an oval enamel brooch ; bits of crucibles with 
bronze adhering to the inside, fragments of flat 
window glass, dull on one side ; three coins, a first 
bronze of Hadrian and two second bronze, corroded 
and undecipherable ; many fragments of Castor 
ware with slip ornamentation and Samian embossed 
and plain ; one lump of pink mortar (opus signinum); 
and several greyish lumps of glass waste (sandiver 
or scum). One of the latter analysed by Mr. 
F. G. Ruddock, public analyst of Warrington, was 
found to contain 

Copper oxide ..... 0.48
Alumina, with a little iron . . 10.00
Organic matter and water . . 2.30
Silicate of alumina and a little alkali 85.67

98-4S

His certificate states, "This appears to be glass, 
copper having been added perhaps to colour the 
glass."

A second bronze coin of Vespasian and another 
undecipherable were also found on the surface of a 
clay floor uncovered in the north-west corner of the 
field, to the north of the preceding.

Moulders Floors. During the present season 
(1904) four hard burnt floors of boulder-clay pierced 
with numerous small holes 2^ to 4 inches in dia 
meter (no fewer than seventy being counted in one 
of them) were uncovered outside the western ram 
part, between the latter and the iron and glass 
furnaces already described. For these no definite 
purpose could be assigned, though they were evi 
dently moulders' floors, the holes serving probably 
as mould-boxes for casting a large number of small
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objects simultaneously. The holes were filled with 
dark loamy sand, and each floor was accompanied 
with a small melting furnace formed of clay or loose 
stones set round a cavity, 9 inches to i foot 6 inches 
wide and of about equal depth, these rude and 
diminutive structures suggesting that the material 
melted in them was lead, for which no great amount 
of heat was required. An unusual quantity of lead 
in the form of semi-cylindrical slabs, small strips, 
thin sheet and lumps run abroad found on their 
surface or near at hand were not inconsistent with 
this explanation of their intended purpose. A num 
ber of iron nails, 2 inches to 3 inches in length, with 
large heads, some with a square hollow core running 
through them, found in their vicinity and even in 
several instances in the holes, at first led to the 
conclusion that they were employed for casting 
nails, but the results of analysis by Mr. Ruddock of 
a large quantity- showed the nails to consist of pure 
soft iron whi'ch could only be melted at a white 
heat, such as was unobtainable in these rude fur 
naces. The certificate of analysis states 

0.33 0.61 

None.

0.083

"All these are wrought-iron nails, and appear 
to have been made from iron produced direct from 
the ore. The iron so made was evidently of un 
certain composition as seen by the variation in the 
amount of carbon."

The moulders' tools, found only in the vicinity of 
the floors, were "rammers" of hard stone resem 
bling neolithic stone celts in general shape but with 
their sharp end flattened, of which no fewer than 
twelve were obtained ; and as many " sleekers" for

Carbon

Silicon
Sulphur 
Phosphorus . 
Magnesia

0.07 0.07

None.
0.013 
o.i 14 
0.024
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smoothing the sand, loam, and clay moulds pieces 
of stone, earthenware (including Samian) and can- 
nel, round, square and oblong in shape, with worn 
edges, one of the former being heart-shaped with 
rounded sides arid sharp edges, like the iron ones 
used by moulders at the present day.

The dimensions of the floors and adjoining fur 
naces, commencing from the north, are the follow 
ing : 

Floor i. Length, 7 feet 6 inches from east to 
west, by 6 feet 6 inches ; oval clay furnace, placed 
near the middle of the north side, diameters, outside 
4 feet by 2 feet, inside 9 inches.

Floor 2.  ii feet square; oval clay furnace, at 
the north-east angle, diameters, outside, 2 feet 
6 inches by 2 feet, inside 9 inches.

Floor 3. Length 6 feet from east to west by 
3 feet 6 inches ; oval clay furnace, on the middle of 
the north side, diameters, outside, 2 feet 2 inches 
by i foot 4 inches, inside 10 inches. Two stone 
circles, enclosing circular cavities 9 inches across, 
were on the west side.

Floor 4. 7 feet square. (The north-east angle 
was inaccessible owing to the intervention of trees, 
and no furnace was discovered near at hand.)

The floors were uniformly about 2^ inches in 
thickness and the holes at irregular intervals, going 
right through to the sand underneath.

Base of Clay Crucible Furnace. The base of a 
larger furnace pierced round the inside with seven 
similar holes, which was uncovered on the north 
side of the field, just outside the north-west angle of 
the fortification, likewise remained a puzzle until 
one of the crucibles, slightly vitrified and showing 
traces of bronze both inside and outside, was subse 
quently discovered whole in another part of the 
ground, near to a small furnace formed of three 
stones set on edge and inclining inwards, along
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with a quantity of black ash and unspent charcoal, 
and other traces of bronze working. The crucible, 
though of good material, is only a quarter of an inch 
thick and about the size of an ordinary duck egg, 
and being sharply conical it was perceived that the 
holes in the hard floor of the furnace were intended 
to receive the pointed ends of the crucibles. An 
opening in the rear of the. furnace was also provided 
for giving access to the interior without removal of 
the fire. The following are the dimensions of the 
furnace : 

Clay platform, length, from north to south, 4 feet 
3 inches, breadth 3 feet 3 inches; inside cavity, 
2 feet 9 inches by i foot 9 inches ; hearth, 2 feet 
9 inches square.

Bronze Founders and Enamellers Workshop.  
This most interesting discovery was made in the 
rear of the foundation adjoining the Via on the 
north side of the fortified enclosure marked 
Insula II. on the General Plan I. The clay floor 
crossed in one of the trenches cut in 1898 (Trans 
actions, vol. xiv., 1898, p. 19) was uncovered, 
and found to be 23 feet from north to south, 
by 9 feet and 3 inches thick, and to have two 
paved extensions or hearths, 5 feet by 3 feet, in the 
same directions, on its west side. On its surface, 
with the fire-hole and fantail hearth at the middle 
of its south side, was a long reverberatory furnace 
(7 feet 6 inches by i foot to i foot 8 inches and 
4 to 6 inches deep), enclosed in the usual massive 
clay platform (8 feet 6 inches by 4 feet), having an 
opening in the rear, 6 to 10 inches wide, to give 
access to the contents without raking out the fire. 
From the back of the stoke-hole a slight batter 
given to the base of the furnace towards both the 
openings formed a sort of fire-bridge, in order to 
throw down the heat on the surface of the metal ia 
the crucibles or other material. The stone jambs of
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the fire-place were in position, but the overarched 
cover had collapsed, and billets of burnt wood 
remained in the neck of the latter between two 
layers of terra-cotta. See Plan II.

On the east side of the floor and probably 
forming part of the same premises were (i) an 
oblong pavement (13 feet 6 inches from north to 
south by 1 1 feet 6 inches) of large cobble-stones 
closely set, and not one missing, on a 6 inch 
layer of stiff clay; (2) a furnace enclosed in an 
oblong clay platform (8 feet 6 inches by 5 feet) 
along the north side of the pavement the cavity 
in the form of a deep footprint, the heel portion, or 
well, i foot 6 inches deep and wide, with a projecting 
boss on the bottom 4 inches high for supporting 
the crucibles (which were probably set round the 
inside and embedded in ash or charcoal); the fire- 
seat towards the toe widening to about double, and 
sloping up to the top of the platform. As it was 
originally overarched, the flame was by this means 
driven downwards, and concentrated on to the 
surface of the metal in the crucibles, and air ex 
cluded. (3) A peculiar feature was a leat or water 
course running between the two floors in nearly a 
direct line for 160 feet north and south, with only a 
slight bend at 51 feet from the Via. Its width at 
the Roman level was 3 to 4 feet, and its depth 
below the existing surface 5 feet 6 inches, or about 
half that depth originally. To prevent the soft 
sandbank from being trampled into the ditch a 
pitching of sandstone rubble 7 feet wide was laid 
for 50 feet from the Via along the east sfde, and 
5 feet wide for 39 feet along the opposite side ; 
and to give convenient access to the water-channel 
there was a more solid pitching of large stones 
puddled with clay covering the batter over against 
the cobble-pavement, which was probably that of 
a central courtyard. An ash - blackened layer of
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soil surrounded the latter, but was wider and deeper 
on the south side, whither the refuse appeared to 
have been swept or carried, to the rear of the work 
shop. The objects derived from the latter and 
from the clay lining and black muddy deposit along 
the bottom of the leat are too numerous to de 
scribe, but the following summary will sufficiently 
indicate the character of the industry which was 
being carried on : 

' Corns. Denarii of Trajan, Hadrian, and ^Elius, 
a first bronze of Trajan, a second bronze of Nerva, 
and three others too much corroded for recognition.

Bronze. Flat, lozenge-shaped fibula, if inches 
:in length, ornamented with enamel and an animal's 
head, with a small jewel in one of the eye sockets ; 
bow-shaped fibula, \\ inch in length, with enamel 
and dog-tooth ornamentation ; another broken ; 
harp-shaped fibula, 2| inches in length, with a 
collar-moulding' on the middle of the bow ; pen- 
annular ring' brooch, broken ; fermail or circular 
brooch, \ inch diameter, enamelled ; small stud 
with two discs, - }  inch and ŝ inch in dia 
meter, ornamented with a Celtic cross in minute 
chequer pattern enamel ; head of pin ornamented 
with boss and half-round ring; handle or staple in 
the form of an altar, 2§ inches high, with cylindri 
cal loop, ^ inch diameter, and remains of a tang or 
rivet ; two cast rings, i inch across, one polished 
and the other retaining the seam of the mould ; 
slips, billets, drops, and amorphous lumps of metal.

Iron. Stylus or moulder's chisel, 5! inches in 
length ; key, 3 inches in length ; three bladed and 
barbed arrow-head, 2* inches in length, with thin 
pointed tang ^ inch in length ; staple, hasp, hook, 
ring, and many nails 2 to 5 inches in length, &c.

Lead. -Harp-shaped fibula, if inch in length, 
ornamented with collar moulding on middle of bow; 
weight, disc shaped, if inch in diameter, marked 2
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for semis, or half-libra, and weighing 2526 grains ; 
another, 2\ inches in diameter, weighing 8065 
grains ; pieces of rod, sheet, strip, and lumps run 
abroad.

Glass and Enamel. Three small lumps of enamel 
or frit in torquoise blue, pale green, and brownish 
shades, coated with opaque silica; angular frag 
ments of deep cobalt blue translucent glass and 
black glistening enamel like obsidian ; fragments of 
flat window-glass dull on one side; portions of the 
neck and rim of two globular greenish glass vases ; 
two bits of clear crystalline glass ornamented with 
moulded and hollow-blown cordons ; lower end of 
handle of a bottle or ewer with three slight folds; 
many fragments of square bottles and globular 
vessels of greenish-tinted glass. Three melon- 
shaped rubbed beads of greyish vitreous paste, 
thinly coated with blue glaze, diameters |, |, and 
^ inch respectively.

Pottery. Wide-mouthed vessel of cinerary urn 
type in grey Upchurch ; large jug or ewer of red 
paste, coated with white clay slip (handle broken); 
upright-sided vase, restored from fragments, nearly 
complete, in embossed Samian, with figure orna 
mentation ; two whole dishes (patelltz} in plain 
Samian, and many large fragments (including three 
with potters' stamps) ; several fragments of Castor 
ware with raised slip ornamentation, and the usual 
quota of fragments of the coarser kinds of ware, 
such as amphorae, mortaria, ollae, &c. ; sling ball 
of red baked clay, i^ inch diameter, and weighing 
11 ounce. See Plate I.

Underneath the clay platform of the furnace and 
in the adjoining water-channel were also several 
fragments of greyish clay crucibles, with corroded 
bronze and some other greyish metal, tin, or zinc, 
adhering to them. One of the latter was large 
enough to show that the whole crucible was about
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the size of an ordinary coffee-cup. The metal from 
another fragment was certified by Mr. Ruddock to 
contain by analysis 

Copper oxide . . 43-65 Metallic copper . . 34.85 
Tin oxide . . . 4.89 Metallic tin . . 3.82 
Zinc oxide . . . 0.75 Metallic zinc , . 0.60 
Insoluble residue 
Iron oxide, alkalis, &c.

" These proportions would give a bronze of the 
composition: Copper, 88.74; tin, 973; zinc, 1.53 
per cent."

A lump of sandiver or scum from glass or enamel 
making, found in the same spot, he also certified to 
contain 

43-65 
4.89
o-75

4I-3 1
9.40

IOO

Metallic copper 
Metallic tin 
Metallic zinc

4.22 
 35

Alumina .....
Lime and magnesia
Insoluble residue (silicate of alumina, 

with a little lime and magnesia 
and 4.43 of alkalis) . . . 95-02

95-59

Among the miscellaneous finds there were also 
lumps of iron slag, reddle, haematite, and clay-band 
iron ore, probably derived from the closely adjoining 
iron-smelting furnaces previously described {Trans 
actions, vol. xvi. p. 29). There were five large 
pieces of cannel and ordinary mineral coal low down 
in the water-course near to the fragments of bronze 
crucible and beneath fragments of Roman pottery.

Among tools was the spring-handle of a small 
pair of enameller's pincers in bronze.

The resemblance of the above-described remains 
to those of an industrial settlement of the second 
century discovered quite recently in the province 
of Namur, Belgium, known as the Villa d'Anthee, 
founded by Anteius, Procurator Metallorum of
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Tiberius, A.D. 14 to 39 (Annales de la SocidU 
Archeologiqite de Namur, 1902, 24 vol., 3me 
livraison, p. 238 ; A. Bequet, La Bijouterie chez les 
Beiges, &c., ii. siecle), makes their significance easily 
understood.

Foundations of Gate-tower at South-west Angle of 
Fort. The only other structural remains of special 
importance uncovered during the season just ended 
were the foundations of a gate-tower or expansion 
10 feet wide, extending fully 60 feet along the out 
side face of the western rampart from the south 
west angle to the east-and-west wall of the annexe 
on that side. At their north end the width was 
increased to 15 feet by a small projecting angle; 
and near to the opposite end, at 11 feet from the 
south fence, a rude buttress on the outer face, pro 
jecting i foot 3 inches and 3 feet 6 inches wide, 
descended to a depth of 4 feet 6 inches in the soil. 
They were laid on ordinary soil containing Roman 
remains, and consisted of rubble and boulders on a 
layer of split sandstone slabs, the whole consolidated 
with sandy loam and clay intermixed with amphora 
shards, broken mill-stones, iron slag, &c., showing 
them to be of later date than those of the main 
rampart, which contained no such intermixture, but 
were laid directly on the original peaty surface. 
The facing stones of the latter for its whole length, 
where it was hidden, had been removed, though 
their position could still be traced.

In front of the foundations a ballista ball of 
wrought sandstone was obtained. It is slightly 
oval, diameters 3^- inches by 2f inches, with a slight 
flattening, i^ inch by i inch, on one side, to stand 
upon, and weighs about i Ib. avoirdupois.

Fragments of Glass Melting-Pots,   The im 
portant and strongly desiderated discovery of four 
small fragments of glass melting-pots or crucibles 
was made during 1904 in as many different spots
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on the west side of the rampart, composed of 
brownish grey highly siliceous clay coated on the 
inside with a slight glaze of greyish white glass or 
enamel. The size of the fragments is too small for 
that of the vessels to be accurately determined, but 
their diameter could not have been less than i foot, 
and their thickness is from \ of an inch to i inch. 
The analysis of a portion of one of the fragments 
by Mr. Ruddock shows it to consist of 

Alumina, with a little iron oxide . . 11.40
Silica ....... 81.80
Lime ....... 1.50
Magnesia ...... i.oi
Alkalis, &c. ...... 4.29

100

His certificate also states, "This is a sample of 
highly siliceous clay."

Among numerous glass fragments, those of special 
interest found-during the season are the following : 

Nine fragments from the lower part of a bowl of 
ribbed or pillar-moulded amber glass.

A fragment of thick bluish green glass with 
superficial stripes of opaque white.

The neck of a bottle, i^ inch across the flattened 
rim, in a collapsed condition and pitted by heat 
(evidently a waster).

A drop of clear glass (weight, 30 grains).
A lump of black enamel like obsidian (weight, 

30 grains).
These were all from the south-east corner of the 

floor surrounding the supposed glass furnace and 
"lire" with ornamented hearth explored in 1899.

Another small disc of very hard, slightly mica 
ceous sandstone grit, scratched round the edge by 
use, but perfectly smooth on both faces (believed to 
be a glass polishers' wheel), was also obtained.
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STOCKTON HEATH.

The small finds were fewer and the remains less 
varied, but less tumbled and confused at Stockton 
Heath than at Wilderspool, as if the occupation had 
been less prolonged or less disturbed outside than 
inside the fortification. It will be seen that evi 
dences of only one period of rebuilding have been 
met with in the former area.

Cobble Pavement running Eastward from Via.  
Commencing at north a causeway, 13 feet wide, 
of large cobbles at right angles to the main Via and 
at the same level, i foot 3 inches below the grass, 
struck off at 80 yards from the Ship Canal, and was 
traced 30 feet in an eastward direction. Of its 
further extension there is no record, but its Romano- 
British origin is evidenced by the recovery of four 
cinerary urns of the usual wide-mouthed, oval- 
bodied, unglazed type, one black, one red, and two 
grey, containing burnt bones, but no naulum or 
object in metal except one 2-inch iron nail. They 
were lying about 3 feet below the grass and a 
few inches below the mean level of the undisturbed 
sand-bed, two on either side of the causeway, such 
localities being usually chosen for cemeteries during 
the Roman period. See Plan III.

Beyond this, southwards, were remains of work 
shops, consisting of clay floors, bases of furnaces, 
hearths, and rubbish pits scattered without any 
order, but placed square with the Via, around 
a central paved courtyard or impluvium. They 
were without traces of encircling walls, which were 
probably of perishable materials, and formed three 
groups, I., II., and IV. Another group, III., com 
prised a well-constructed stone wall along the east 
edge of the Via, having, in the rear, a clay floor 
and a long clay hearth or platform with wings or 
extensions, supposed to be a temple enclosure
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(tentenos) and floor of a shrine (sacelluni), or altar 
of burnt-offerings, between Groups II. and IV. On 
the west side of the Via, opposite the preceding, 
were foundations of a solidly constructed building 
and clay floors, hearths, and ore-roasting ovens, 
arranged on either side of a paved roadway leading 
from the Via, forming Group V.

Group I. The central pavement (dimensions : 
14 feet 6 inches on north, 9 feet on south, 7 feet on 
south-west, 8 feet on east, and 3^ feet on west), of 
large sandstone flags up to 3 feet square (shown to 
scale on the plan), and 4 inches to 6 inches thick, 
roughly shaped by cleavage and with the smooth 
side uppermost, was 14 feet from the east causeway 
and 25 feet from the Via. A large stone, 2 feet 
square by i foot i inch thick, lying partly on and 
on the west side, may have served as a work-bench 
or anvil-block. Between it and the flag in a thin 
layer of soil was a second bronze coin of Domitian, 
and a small, melon-shaped, ribbed bead of grey, 
vitreous paste.

A T-shaped clay floor adjoined the pavement on 
the north and west, and extended westward to form 
the cover of a rubbish-pit, and there were calcined 
clay hearths along the north and east edges of the 
pavement. That these numerous hard-burnt circular 
or oblong clay platforms, sometimes raised above 
the level of the surrounding floor and set round 
with kerb-stones, were open hearths of dwellings, 
and that the fuel, consisting of turf, logs, and billets 
of wood, was laid directly upon them, can hardly be 
doubted, seeing that two large iron tripods and an 
andiron or fire-dog from this locality are in the 
Warrington Museum, and such hearths are still 
common at the present day.

The rubbish pits on the north, south-west, and 
south of the courtyard were from 6 feet 6 inches to 
7 feet 6 inches deep below the present surface. From
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the bottom of the former a drain, i foot to 2 feet 
2 inches wide and 8 inches deep, was traced 11 feet 
northwards in the direction of the fall of the ground.

The base of a clay furnace of exceptionally 
massive construction, as if to support a chimney 
shaft of some description, situated on the opposite 
side of the causeway, is included in the group 
because there were no other structures in closer 
proximity, and the thoroughfare between them 
would serve for conveyance of materials to both. 
The furnace cavity measured 3 feet 10 inches by 
2 feet and 9 inches deep, but the stone jambs of 
the stoke-hole having been misplaced, its shape was 
uncertain. Four or five large roughly-squared 
stones were set quadrangularly directly in the rear 
for an unknown purpose.

The question as to the industry carried on in the 
furnace and workshop was solved by careful noting 
of the finds, which included several lumps of san- 
diver or glass-scum and slag, and particularly by the 
contents of a small clay melting-pot (of globular 
shape, 2^ inches high, if inch in diameter, with 
flat everted foot and rim, found 7 feet north from 
the courtyard), a small sample of which, extracted 
by scraping, was analysed by Mr. Ruddock, and 
found to consist of 

Ferric oxide . . . 9.43
Alumina
Lime and magnesia
Soluble alkalis
Organic matter and water

3.80
1.10
1.50
9.10

Insoluble residue (silicate of alumina
and a little alkali) ... . 75.02

99-95
From its purity he considered this to be " the 

residue of an attempt to make glass from a mixture 
that would not fuse," and it was pronounced by 
an experienced glass-maker to be composed of the 
ingredients of black glass. This is not improbable,
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since three small bosses of black glass like obsidian, 
supposed to be used in some game, were found in 
Group III., with white ones of similar material. 
Further light is thrown on this inquiry by the finds 
in the adjoining Group II.

Group II. This includes an oblong courtyard 
paved with rubble (dimensions: 14 feet from east to 
west by 10 feet) at 27 feet from the preceding and 
12 feet from the Via, two clay floors to the eastward 
of the pavement, seven hearths distributed over the 
surface of one of the floors, and bases of three 
furnaces. One of the latter, situated furthest from 
the Via, was circular, with a fire-hole on one side, for 
heating a cauldron or melting-pot. From their shape 
the other two were inferred to be long or reverbera- 
tory furnaces. The rear of one was directly over 
the opening of the other, the sides of both were 
entirely broken down, but the stone jambs of the 
fire-holes werte in position, and they appeared to 
have been originally overarched. The use of the 
furnaces was made sufficiently plain by the presence 
in the surrounding soil and adjoining rubbish-pit of 
several lumps of sandiver or glass-scum, resembling 
the material of the glass-paste beads so common in 
Roman sites, two or three of which in a distorted, 
unworn, and thinly-glazed condition, and apparently 
"wasters," were obtained near at hand. A sample of 
this material, from a little north of the circular furnace, 
was found on analysis by Mr. Ruddock to contain 

Alumina .   . . . . 6.42
Lime . . . . . . 3.85
Magnesia . . . . . 8.22
Insoluble residue (silicate of alumina) 81.32

99.81
It is a double silicate of alumina and magnesia, 

and, on account of its purity, certified to be "prob 
ably glass waste."

The making of glass-paste beads and bosses was
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evidently one of the industries, if not the principal 
one, carried on in these two workshops.
  The period is fixed by a third brass coin of 
Constantine the Great in fair condition. Obverse : 
Bust of Emperor to right; IMP. CONSTAN- 
TINVS P.P. AVG. Reverse: SOLI INVICTO 
COMITI, T.F. in field, PLN in exergue; found
1 foot 2 inches below the grass on the surface of 
one of the clay Boors.

Group III. The structural remains next south 
ward from the preceding and accompanying finds 
differed from anything found previously. A wall 
of ashlar at a uniform distance of 3 feet from the 
edge of the Via, and i foot to i foot 6 inches below 
the grass (dimensions : 40 feet 6 inches in length,
2 feet 6 inches to 3 feet in breadth, and i foot to 
1 foot 6 inches in height), the stones being squared 
by cleavage on the outer face and tapered inwards, 
and in three courses, bonded, 4^- inches high. This 
was the only example of regular masonry met with 
during the excavations, the other remains of build 
ings already described being foundations only. It 
was conformable to the natural slope, and without 
bedding except at the south end, where was a patch 
of clay ; and there were remains of an earlier wall 
of similar masonry underneath, but not on quite the 
same line as the preceding. Part of a moulded 
cornice of debased classic (fillet and cyma recta]
-was used over again as a header with the carving 
hidden , at the same end, and 6 feet beyond it, 
apparently in position, was a pivot-stone of hard 
Volcanic agglomerate, slightly concave on top 
(dimensions: i foot i inch by io| inches by 6 
inches), with pivot-hole (diameter, 2 inches ; depth, 
i^ to 2 inches) grooved by the friction of the iron 
ring round the base.

In rear of the wall there were two isolated clay 
floors haying calcine.d and paved hearths (amphora
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shards being used for paving in two instances) and 
a nether quern stone on their surfaces ; and under 
neath a large oval refuse pit 8 feet 6 inches in 
depth below the existing surface.

The most peculiar and interesting feature of the 
group was a long clay platform reddened and 
hardened on the top by burning, set round with 
kerb-stones (dimensions: 16 feet from east to west 
by 5^ feet), having two wings or extensions (each 
7 feet from east to west by 2 feet 6 inches) over 
against opposite corners (south-west and north-east), 
paved with sandstone rubble, and sloping towards 
the central platform like two footpaths leading up 
to it. The whole extended 30 feet from east to 
west, commencing at 27 feet from the long wall 
and lying only \ foot below the grass. At 3 feet 
below the top there was a square of very stiff clay 
projecting 4 feet 6 inches, in three layers, with 
small slabs of sandstone bedded upon their surface, 
like a bedding for a flight of steps leading up to 
the south-west angle of the platform. In a slight 
depression on the surface of its east end there was 
an ash-blacked layer, and in a small hole at the 
opposite end the carved stone head of goddess 
(evidently an ideal head and not a portrait) nearly 
in the round, with tool marks on the back, where it 
was not intended to be visible, and a broken surface 
where it was joined to the niche and to the body of 
the statue, which, when complete, was about 2 feet 
2 inches high. Considering the coarse texture and 
softness of the local red sandstone in which it is cut, 
the features are wonderfully well proportioned and 
perfect. A triangular band encircles it about the 
ears, which more resembles a diadem or nimbus 
than a mode of hair-dressing, and is like those on 
the clay statuettes of Venus, Latona, Juno Lucina, 
&c., figured in C. Roach Smith's Roman London, 
p. 109. See Plate II., fig. 3.
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An object of still greater artistic merit from the 
vicinity of the platform was a diminutive bronze 
bust of Minerva (?), \\ inch in height, nearly perfect, 
with part of a projecting rivet on the back, by 
which it was affixed to a metal plate. The helmet 
and lofty serrated crest descending to the lower 
part of the neck form half the height. Both sides 
of the helmet are ornamented with incised spirals 
terminating in round punctures, and there are three 
incised rings on the baldric which descends from 
the right shoulder. The eyes appear looking 
upwards, and the expression is somewhat infantile. 
See Plate II., fig. 2.

A cream-coloured polished flint Celt of Cissbury 
type, sharp edged and well proportioned (length, 
4| inches; extreme width, i^ inch; thickness, 
f inch), was found in the Roman stratum 2 feet 
below the sod, and i foot 6 inches directly over 
some fragments of smoke-tinted Upchurch pottery 
near the same spot.

These remains and the a priori evidence derived 
from the name of the estuary of the Mersey (Beli- 
samais Estus), and two dedications to Minerva 
Belisama found in Aquitaine, suggest that here was 
a temple enclosure (temenos) and altar of burnt- 
offerings, or floor of sacellum, dedicated to Minerva, 
the patroness of the industrial arts, by the local 
College of Iron Founders (Collegium Fabrorwn 
Ferrariorum\ as at Ribchester, Bath, Chichester, 
&c.

Group IV. On the extreme south of the ex 
cavated area, 14 to 15 feet from the boundary fence 
and 27 feet from the Via, another oblong courtyard, 
paved with sandstone rubble with the smooth side 
uppermost, bordered by a straight row of squared 
sets along its east side (dimensions : 12 feet 6 inches 
on north, 13 feet on south, 6 feet 6 inches on east, 
and 8 feet on west) marked the central area of an
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iron-smelting forge or hand-bloomery. Adjoining 
it on the east and south, a clay floor extended 30 
feet in the former and 10 feet in the latter direction, 
the whole area of both floor and pavement being 
about 42 feet from east to west by 20 feet. The 
eastern portion of this floor (furthest from the Via) 
was covered by a thick additional layer of hard- 
burnt clay, oval in shape (16 feet 6 inches from 
north to south by 12 feet 6 inches), forming the 
smelting hearth, and a layer, 2 to 9 inches thick, of 
sand and gravel divided the two layers of clay. 
The surface of the upper one was slightly domed 
and indented with three semicircular cavities 
(crucibles) deeper on the curved side like horses' 
hoof-prints, as if to collect the molten metal there 
for ladling (dimensions : from 2 feet to 3 feet in 
diameter by 2 feet and 8 inches to i foot deep on 
the curved sides). A shallow, sloping trough, 2\ 
inches deep,'and narrowing from 10 inches to 5 
inches outwards, was provided across the edge of 
one of them for running off a lighter liquid, probably 
molten slag or cinder, into a shallow basin for 
receiving it in front. A square hole, 2 inches wide, 
was provided in the base of another for a purpose 
which was not manifest. Underneath there was also 
a small circular hearth ornamented with a pattern 
of four concentric rings (diameters, f to 3^ inches), 
stamped on the soft clay before baking; and, on the 
outside, a sloping oval hearth (diameters, 4 feet 
2 inches by 3 feet 9 inches ; incline, 4^ inches) 
paved with amphora-shards and pieces of brick. 
Thirty-five lumps of iron-slag and many iron nails 
were collected from the ash-blackened layer of soil 
surrounding the upper floor, and made it clear that a 
rude method of iron smelting was practised in the 
locality. The calcined and powdered ore from the 
roasting-ovens situated on the opposite side of the 
Via (to be described presently) was probably mixed



230 Excavations on the Romano-British Site at

with charcoal in the crucibles, and a blast from a 
blow-pipe, or twyer, connected with bellows, directed 
over its surface and maintained until the iron was 
actually fused. The lighter slag could then be 
removed by levigation or skimming and the iron 
ladled into moulds, no tap-hole having been pro 
vided in the bottom for running it off as in modern 
furnaces.

There was an oblong hearth, partly paved with 
amphora-shards, on the west side of the courtyard ; 
and, at a few feet from the north-west angle, the 
c'ay floor of a dwelling of one chamber (15 feet from 
north to south by 20 feet), having a raised hearth 5 
feet 6 inches wide across the whole of one side.

Eight coins were found nearly at the same level, 
2 feet down five of them in line between the court* 
yard and Via, viz. denarii of Domitian, Trajan, 
Hadrian (2), and one corroded; first bronze of 
Hadrian, and two second bronze corroded.- Among 
various other objects were : 

BRONZE. Handle of a knife or butcher's steel in 
the form of the fore-part of a dog issuing from a 
calyx ; length, 2^ inches. Boat-shaped handle or 
fibula, a loop at one end and moulded knob at the 
other ; length, 3 inches.

GLASS. Five plano-convex discs or bosses, three 
black and two white, \ to f inch in diameter; 
smoothing tool of cannel ; stone whorl or glass- 
cutter's wheel of fine grey grit (diameter, if inch) ; 
large stone iron-ore pounding mortar, 2 feet 6 inches 
across, with a round hollow 7 inches deep and 10 
inches wide, worn smooth at the bottom, and with 
parallel grooves made by sharpening points across 
the top.

Group V. This was on the west side of the 
Via, directly opposite to the one last described, and 
was of greater area and more complete than the 
others. Its exploratJ9n occupied nearly the whole
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season of 1903! A pavement of large cobble stones, 
more or less complete for 60 feet and from 4 to 9 
feet wide, forming a cart-road, struck off at right 
angles to the Via/ and along its north, side the 
foundations of a building, gable-ended to the latter, 
formed an oblong enclosure 60 feet 6 inches from 
east to west by 28 feet. Two or three large stones 
placed at 3 feet from the edge of the Via, apparently 
supported the wooden pillars of an overhanging 
solar or portico. The north wall began 9 feet 
beyond them and extended 56 feet 6 inches from 
east to west; the west wall at right angles south 
ward 28 feet in length, and a short return wall at 
the extremity of the latter 2 feet in length. These 
main walls were uniformly 2 feet 6 inches wide, 
3 feet to 4 feet high (below i foot 3 inches of 
modern soil), and composed of sandstone rubble 
with a smooth side outwards, consolidated with stiff 
boulder-clay ' in such a careful way as to render 
them compact, smooth, and upright. A layer of 
clay, 3 inches thick and 3 feet wide at the original 
surface, projecting in front of the wall 6 inches; 
served as a damp course and protection against 
water falling from the eaves. Above this, towards 
the east end, there was a single course of ashlar, 
forming a portion of the superstructure, the stones 
squared on the outer face and tapering inwards 
in the usual Roman manner, but whether clay or 
lime mortar was used in setting them was un 
certain ; probably the former, as small quantities 
of clay were remaining between the stones. The 
line of the south wall was continued by bases 
of four pillars one a large stone, and the other 
three built up of rubble and clay, i foot to i foot 
6 inches high, and 3 feet to 4 feet square, at intervals 
of 6 feet, 10 feet, 8 feet 6 inches, and 8 feet 6 inches 
from centre to centre, leaving a gap of 23 feet 
between the last base and another large stone -at
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the south-east angle. They, doubtless, supported 
the wooden pillars of a lean-to verandah, or side 
aisle, formed by extensions of the roof. Within the 
former, at 21 feet from the north wall and parallel 
to it for the whole length of the building, was 
another row of seven bases of pillars, solidly built of 
the same materials, 3 feet high and 3 feet 6 inches 
square, at intervals of 8 feet from centre to centre.

Covering the enclosure and the intervals between 
the inner row of bases of pillars were two distinct 
floors of stiff clay, 3 inches and 4 inches thick, sepa 
rated by a 3 inch layer of sand and gravel, and 
unbroken by cross walls, except where three large 
stones, 3 feet apart and 8 feet from the east end, 
were in position for supporting the uprights of a 
partition, which was probably of " wattle and daub."

The upper floor was reddened by fire (probably 
that which destroyed the building) and covered 
with broken stone tiles and bits of charcoal from 
the roof, which were heaped at all angles to the 
depth of a foot between the third and fourth from 
the east end of the inner row of bases, where an 
adjoining pillar had suddenly collapsed during the 
conflagration, and several whole flags of hexagonal 
shape, with iron nails in position, were obtained. 
A circular, slightly-domed hearth of burnt clay, 
about 5 feet in diameter, occupied a central position 
on its surface; and another, 2 feet 6 inches in 
diameter, Was steeply inclined against the base of 
the pillar at the south-east corner.

The lower floor was intersected across the middle 
by two L-shaped furnace cavities or flues, having 
an oblong pit or prcefiirnium in front of their fire- 
holes for stoking, the edge of the pit being partly 
paved with bricks along that side. Their dimen 
sions were : 

WESTMOST Long arm, L 7 feet 6 inches, B i foot 
3 inches, D 4 inches to 7^ inches; short arm, L 2



Wilderspool and Stockton Heath 233

feet, B i foot, D 10 inches. EASTMOST Long arm, 
L 6 feet 6 inches, B i foot 3 inches, D 4^ inches to 
7|- inches; short arm, L 2 feet, B i foot 6 inches, 
D 7^ inches to 9 inches. Pit, L 12 feet, B 2 feet 
on west, 3 feet 6 inches on east, D 2 feet.

Their burnt clay covers had collapsed into the 
interior and formed V-shaped troughs along the 
middle when first laid bare.

Their intended purpose was not recognised, and 
unfortunately the only object from which it might 
have been inferred, viz. a small white clay melting- 
pot, globular in shape, height 2\ inches, diameter 
if inch, with flat everted foot and rim, smoke- 
stained and vitrified by fire, was unfortunately empty. 
The conjecture may be hazarded that this was used 
in making Wootz steel (the ancient blade steel) by 
charging it with soft iron and charcoal, and after 
luting with clay, roasting it in the furnace.

On the opposite (south) side of the roadway two 
oblong clay platforms, one beyond the other, and at 
different depths, i foot 6 inches and 3 feet 9 inches 
from the surface, were indented like stamped bricks 
with L-shaped, shallow, ore-roasting ovens, originally 
over-arched, the fragments being found inside the 
cavities. Their use was clearly indicated by nodules 
of clay-band iron ore, splintered and reddened by 
heat, embedded in their calcined lining, and lying 
round about, and by a large stone mortar for pound 
ing the ore, with a hollow 10 inches in diameter and 
7 inches deep, worn smooth on one side, sunk in 
the clay floor half-way between the two.

Some remains of encircling walls, constructed of 
rubble and clay (cob-walls), met with on the south 
and east sides of the ovens, are shown on the plan, 
and were traced as far as permission extended.

Very few objects were recovered from this portion 
of the excavations, as the ground was intended for 
building, and only the top soil could be removed.
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This was a great disappointment, as it had been 
little disturbed. A denarius of Nero was found in 
the upcast soil between the ovens, and three second 
bronze coins in a corroded condition at various 
parts. There were the usual iron nails and large 
curved knives, strips of lead, and bits of greenish 
tinted glass ; many fragments of unglazed pottery 
and Samian, some of the latter bearing potter's 
stamps and very fine ornamentation. One frag 
ment of coarse red, locally-made ware had the 
name VITALVS   VI scratched on the soft clay 
previous to baking, which may be an error . for 
the common Roman name VITALIS, one of that 
name, Julius Vitalis, being the armourer of the 
2oth Legion, whose tombstone was found at Bath, 
or it may be intended for the name of the unyoked 
heifer (VITVLVS) sacred to Minerva, or is more 
probably the name of one of the slaves employed 
in the adjoining pottery. Another fragment bears 
a rude representation in straight lines of a gallop 
ing animal (the wild boar of the 2Oth Legion ?). 
Another fragment of the same kind of ware has 
an owl-face with arched eyebrows and prominent 
eyeballs and nose, and no mouth, like those on 
the owl-headed vases consecrated to Minerva so 
frequently found by Schliemann at Troy (Ilium). 
See Plate II., fig. i. The coincidence of these 
three representations is quite as significant as the 
figures themselves, and confirms the inference 
drawn from other remains as to the existence of a 
temple of Minerva in this locality. ;

POTTERS' KILNS. : '

Three pottery kilns were close together under 
what is now the west side of a new street named 
Kimberley Drive, nearly opposite to its junction 
with Dundonald Avenue, Stockton Heath, TOO feet
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east from the Via, which was here uncovered in 
two cross-sections 700 feet south from Group V. 
One of the kilns found accidentally in a sand-pit 
in 1900 is described in the Transactions, vol. xvi., 
1900, p. 26. In 1903 two others constructed 
similarly of massive clay up against the sides of 
a hole in the sand, and based upon an 18 inch 
bed of natural clay used as material for a kind 
of coarse pottery, of which a dense mass of frag* 
ments remained, were excavated, (i) One of the 
latter was nearly perfect, with a surrounding wall 
3 feet to 3 feet 6 inches high, and 8 inches to i 
foot thick, increasing downwards, bee-hive shaped, 
but slightly oval in plan ; diameters, 6 feet to 6 
feet 9 inches at the base, and 3 feet 6 inches at 
the summit. There was a hole for charging about 
2 feet in diameter in the top, and another; 
i foot 2 inches wide and i foot 3 inches high, low 
down in front for firing, the fuel being dry wood 
laid directly on the ground without fire-bars. The 
kiln floor, on which the vessels were arranged for 
baking, was supported by a central pillar a foot 
high and 2 feet in diameter, round which was a flue 
8 inches to 9 inches wide, pierced with nine open 
ings decreasing in size from back to front for distri 
buting the heat uniformly round the edge of the 
floor into the kiln chamber. The latter was about 
2 feet in height, and from 2 feet g inches to 3 feet 
6 inches in diameter. See Plate III.

A denarius of Antoninus Pius was found directly 
in front of the fire-hole at a depth of 4 feet 6 
inches from the present surface.

(2) The other was a similarly constructed at 3 
feet 6 inches north-west from the former, but only the 
base and part of wall of the upper chamber to the 
height of about a foot were remaining. The floor 
was nearly circular, 3 feet 9 inches in diameter, and 
the tops of the remaining walls 10 inches to i foot
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thick. The central pillar underneath was 2 feet in 
diameter and from 8 inches to i foot high, and the 
surrounding flue 8 inches to i foot wide and 
8 inches to i foot 6 inches high, with a steep slope 
towards the fire-hole, which was i foot 8 inches 
wide, i foot 6 inches high, and 2 feet from front to 
back, supported by stone jambs on either side. 
Seven openings from the Hue into the upper chamber, 
similarly decreasing in diameter from 4^ to 3 inches 
towards the fire-hole, gave a uniform distribution 
of heat.

The dense clay walls of these kilns were calcined, 
and in some places vitrified to a considerable depth 
on the inside, but remained still plastic externally 
though reddened by heat.

Most of the locally-made ware is of brick-red 
paste, though drab and brown pastes have been used 
very sparingly. The ornamental forms are : 

(1) Small vessels of the cinerary urn type, 4 to 
6 inches high, ovoid body, with slightly everted 
angular or curved rim. The ornamentation which 
usually forms a wide band round the bulge with 
a plain band above and below, is of four kinds :   
(a) " Engine turned," or tool marked, patterns lightly 
indented by a toothed roller on the soft clay pre 
vious to baking; (b) "Rough-cast," little lumps of 
clay sprinkled over the surface and fixed by dip 
ping the vessel in a bath of thin slip ; (c] "white 
washed," a thin coating of white clay on the surface 
of the red applied with a brush or by dipping in a 
bath of white slip ; (d) " Fluting," vertical indenta 
tions made by the pressure of the thumb upon the 
sides while still plastic at regular intervals ; " rough 
cast " was sometimes added.

(2) Wide mouthed urns with rounded body and 
upright rim (i inch to 2 inches), with imitation ring 
handles to resemble bronze situlae, " engine turned " 
and "white-washed."
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(3) Triple vases, three globular bodies conjoined, 
and communicating by holes in the sides, " white 
washed."

(4) Small vases, 3 or 4 inches high, nearly 
upright, with slightly everted foot and rim. 

The useful patterns are 
(1) Little globular melting-pots, 2^ to 3 inches 

high, with flat everted foot and rim.
(2) Flat, shallow dishes, 2 to 3 inches across, with 

upright sides and " nipped " handle, and spout for 
pouring or for a wick, perhaps used as hand-lamps 
or lamp-fillers.

(3) Shallow basins with rounded sides, or sides 
curving at two steps, thickened rims and ring bases.

(4) Tazza-shaped cups, supported on a stem, and 
conical hollow foot, with frilling (thumb work) round 
the edges.

(5) Large conical pans, 8 to 9 inches high and 
10 to 12 inches across the rim top-heavy and 
ungraceful.

(6) Jars or ewers with short necks 2 inches wide, 
with or without handles, and ornamented with in 
dented or raised rings or plain.

(7) Narrow-necked jars or bottles, nearly globular, 
usually with one, and sometimes with two handles 
joining the body and neck.

(8) Flat pans (patellce) with straight sides, about 
2 to 3 inches high.

(9) Mortaria, strong shallow bowls having wide, 
grooved rims, spouts for pouring, and bases studded 
with small stones to resist friction and the potters' 
names usually stamped across the rims in rude 
characters, which are often reversed. The names 
so stamped on fragments of mortaria found beside 
the kilns are ANIACO and ICOTASI. The 
names BRICOS and BRVCI also occur on frag 
ments and nearly whole vessels of the same kind 
of locally-made ware found during the excavations.


