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Summary 

A petrological examination was made of a number of 
ceramic crucibles used at two separate glassworking 
furnaces at Little Birches during the Medieval and 
post-Medieval periods. Also submitted were furnace 
linings and samples of local stone, as well as 
comparative samples of crucibles from other glassworking 
sites of the same period. The main objective of the 
analysis was to see if the same fabric had been used for 
the crucibles from both furnaces, additionally if an 
estimation of the firing temperature could be made. Thin 
sectioning suggests that the same clay had been used for 
the majority of crucible samples from both kilns, quite 
possibly a local fireclay from Cannock Chase. 
Similarities were also noted between the fabric of the 
crucibles from Little Birches and those from nearby 
Bagot's Park and Cattail Pool. The formation of glass 
and mullite crystals in most of the crucibles from 
Little Birches suggests that a minimum temperature of 
ll00-1200C degrees was reached in the furnace. 
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.INTROlillC'TT 0 N 

A number of clay crucibles used in the glassworking 

process at the production site of Little Birches, 

Rugeley, during the Mediaeval and post-Mediaeval periods, 

were submitted for thin sectioning and petrological 

examination of the fabrics under the polarizing 

microscope. The samples chosen, some of which display a 

variety of form. were representative of the large 

quantities of brolzen cntcible fragments found at the two 

furnace complexes located at the site, and had previously 

been divided into provisional fabric types by eye. Also 

submitted were furnace linings and samples of local 

stone. The Lower Furnace at Little Birches provisionally 

elates to the thirteenth or perhaps fourteenth centuries 

A.D., while the Upper Furnace is more closely elated to 

around the middle of the sixteenth century A.D. 



All of the crucible fragments from Little Birches are 

in a hard. coarse. sandy clay. ranging in colour from a 

lightish red to a light grey, and occasionally they have 

a thick coat of glass covering the internal surface of 

the vessel. The main object of the petrological analysis 

was to characterize the fabric of the crucible samples 

and see if any significant variation could be noted. For 

comparative purposes a smaller batch of crucible samples 

were submitted from five roughly contemporary 

glassworl<ing sites. Two of these ,,re located in Surrey. 

Blunden's Wood, Hambledon, and Knighton's, Alfold. dated 

to the fourteenth century A.D. and the 1560's A.D. 

respectively [Wood. 1965; 1982). With material from the 

remmaining three sites coming from Staffordshire. Bagot's 

Pari<, Abbot's Bromley [Crossley, 1967). and Red Street, 

dated to the 1530's A.D. and the ?1620's A.D. 

respectively. While two crucibles were also submitted 

from a glass furnace site at Cattail Pool. one mile east 

of Little Birches and dated to the fifteenth/sixteenth 

century A.D. 



I, i t t l e B i r c he s : I .ower F'1 u:::J:w._<;;_lLilii.fr 

( 1 1 . L.o br i c Typ.e_l ( 116) . 

A groundmass of abundant silt-sized quartz grains, 

together with moderately frequent slightly larger-sized 

subangular quartz grains normally below 0.30mm across but 

with a few grains reaching 0.50nun. Many of these larger 

quartz grains are often cracked in appearance, possibly 

due to exposure to high temperatures followed by rapid 

cooling. Also present are some small shreds of mica. 

( 2 1 . p,, br i c__I¥JJ-EL2 ( 116) . 

A clean clay matrix containing frequent subangular to 

subrounded ill-sorted quartz grains ranging up to 0.80mm 

in size, but with the majority of grains smaller than 

this, together with a little quartzite. some strands of 

mica, chert/flint, a few clay pellets and some small 

pieces of quartz-rich sandstone. 

( 3 1 .E'iiJ:rr_iJ::_Ty_p_e___:l_ C 8 6 ) . 

( 4 1 Eabr i c· -'I4:-PtLA (11 6 ) . 

( 5 1 Eabr:_ic_J)QJ_e_5_ ( 11 6 ) . 

( 9 1 EabJ:::ic;__T~Sl. ( 11 6 ) . 

( 1 0 1 . .E'iiJ)r:_ic__'l''fCp.e_lO. ( 11 6 ) . 



It is possible that this might be a higher-fired version 

of no. [2]. It has a fairly clean, dense clay matrix, 

although with more frequent grains of quartz than are 

present no. [2]. Most noticeably, scattered throughout 

the section are small fragments of glass. generally 

rounded or subrounded. In some of these glass fragments 

small accicular crystals of mullite can be seen. commonly 

in fibrous aggregates and sometimes arranged around 

spheri ca 1 pores. On occasions these can be seen "f l owin£r'' 

around and encapsulating. or partially encapsulating, 

quartz grains. The section for no. [5] shows the glass on 

the internal surface of the crucible penetrating the core 

of the vessel up to a depth of 70mm. 

[6]. Fabric Type 6 (86). 

[7]. Fabric Type 7 (116). 

Frequent subangular quartz grains generally under 0.40mm 

in size. but with a few slightly larger grains. together 

with shreds of mica. some quartzite. quartz-rich 

sandstone and common i.nclusions of glass. some p1eces 

containing mullite crystals. The grounclmass is not as 

clean as it is in Nos. [2-5]. 

[ 8 ] . Fcl.bric__I.y_pa_8 ( 11 6 ) . 

Somewhat similar to No. [2], with a clean clay matrix 

predominantly containing quartz grains and no sign of 

glass within the clay body. 



!. itt J e B i rr·hes lip per fllLllilCA Site 

[ 11 J . EaJrri c Type 1 01 WTIP Sl/4. 

[ 12 J • Ea.br.ic.J¥-P£L.liH ETIP NWl/4. 

[ 13 J . Eahric Type 1 () 2 ( 11) . 

[ 1.5 J • Eabric; _ _Ty--Pfl__jj]A_ WTIP Nl/4. 

[ 16 J . Ea.hric Typ_a___LM_ ETIP NWl/4. 

[ 17 J • Ea br i r J;<pe JOZ ETIP NW1/4. 

[18]. Eabric Type _l_Q_8_ (64). 

Frequent ill-sorted subangular quartz grains ranging up 

to 0.80nm1 across set in a fairly clean dense clay matrix. 

Scattered throughout are flecks of mica and some small 

pieces of quartz-rich sandstone and chert. together with 

a number of small pieces of glass. some of which contain 

radiating crystals of mullite. This group appears 

somewhat similar to the fabric of the crucibles from the 

Lower site nos. [3]-[5] and [9]-10]. although in general 

the clay matrix is a little denser, perhaps indicating 

exposure to a slightly higher temperature. 

[14]. Eahric T.¥-pe 10'1 WTIP Sl/4 (45). 

This fabric could be similar to those of the above group, 

although it is not as high fired and there is no sign of 

any glass in the clay matrix. 



[ 19 J . .D::w:;_ihllLf.D2lll Cati-a i L...EllCll.: surface co 11 . 120/230. 

This sample appears somewhat similar to nos. [11]-[13] 

and [15]·-[18]. 

[20]. C'r11r:ible from C'attai 1 PD.D.l: surface coil. 110/200. 

This is a distinctive fabric. with the non-plastic 

inclusions comprising frequent well-sorted subangular 

quartz grains generally below 0.20mm in size, flecl<s of 

mica and some small fragments of a quartz-rich sandstone. 

LITI!.E BTRC'HEfl 

[21]. FllrnaE.fl.._f:t::i'l.Q:Jlllill.t from llpper _s_it..e.: context 21. 

Probably burnt Bunter sandstone with some g 1 •3SS fragments 

containing mullite crystals. ?Local. 

[22]. E.unoace frarurumt froJXLLower c;it..e,: context 116 [from 

withi.n trough of Lower furnace]. 

As for no. [21]. 

[23]. E.ur=e__t.r.a.gm.ent_ _ __fJ.::QllLT.ower sHe: context 116. 

As for no . [ 21 J . 

[ 2 4 ] . Bllr.nLEi.t.DJl!:L.fr.mll__]Jp_p_e_:r:._s_it..e. : \'IT i p N 1 I 4 c txt 41 . 

A much finer-grained sandstone than the other sandstone 

material submitted. Difficult to provenance. 



[25]. B=t ston£L~e.: 120-125/240-24.5, F2. 

Burnt Lower Keuper sandstone. Very similar to no. [26]. 

?Loca 1 . 

(26]. I.ocal Ke11per saucl..s_t_QD.e_ collected from Sl\023198. 

[27]. O.ay from !.ower Bi.t.e.: context 116. in F2. Lining to 

furnace arch? 

A very clean. hard fired clay matrix with moderately 

frequent quartz grains and fragments of <:rlass, some of 

which contain radiating mullite crystals. This sample of 

clay appears similar to crucible samples nos. [3-5] and 

(9-10] from the Lower Furnace site. except that there are 

slightly less quartz grains present and the clay matrix 

is denser. 

The clay matrix contains frequent small qum~tz grai.ns, 

with a moderate scatter of larger [?added] grains and 

some small fragments of glass. 

(29]. ill.a..s.swastA__lumP£LfrDllLllpper sitA: context 45 WTip 

Sl/4 

Many of these samples of glass waste contain small 

white quartzite pebbles, presumably added instead of, or 

in addition, to quartz sand. These small pebbles appear 

to be the same as the white quartzite pebbles collected 

from the site (see sample 45]. 



BLUNDEl'l'JL.l'l.QOJl. SlJRREY [Thirteenth century A.D. J 

[30]. CDJ.d.b_lE. compar.ahle witlL !.!1W typB ..1 [sample 1]. 

Access. no. AS3477. 

[32]. Cl::lli::.ible com!lill'-'ihle witb_!.BW type 6 [sample 6]. 

Access. no. AS3479. 

[33]. Cr::11cihle C.Qillpar::ahle Hith I.BW type 7 [sample 7]. 

Access. no. AS3470. 

[34]. Cl:::J.u:.ihle r:omparablA with I.BW type 2 [sample 7]. 

Access. no. AS3470. 

Frequent fairly well-sorted subangular quartz grains, 

average size below 0.30Imn. with some flecks of mica and a 

few small fragments of glass. some containing radiating 

mullite crystals, set in a dense clay matrix. 

[31]. CDJ.CihL<L.GDlli)2il.TI!hle with I.BW type 3 [sample 3]. 

Access. no. AS3500. 

Similar to nos. [30] and [32-34] but with a less dense 

c!.'xY matrix and no s1<:;rn of a.ny gl.'lSs fragments. 

[35]. Cr11cihle C.QJlljJ.Q.rahle with I.BW type JQ [sample 10]. 

Access. no. AS3465. 

Similar to nos. [30] and [32-34] but with slightly more 

quartz grains present. 

[36]. E.<lrnacA fD'l.QJllfrll.t....L.Qillp.arablA with I.BI'l [sample 22]. 

Medium-grained sandstone. 



Kl:ilill:!IClN..'1i.__ALfOI.D. SURREY (Early sixteenth century A.D. J 

(37) CJ::.ucibl e. 

(38) CJ::.ucible. 

(40). CnJCjbl e. 

Access. no. AS4847. 

Access. no. AS4920. 

Access. no. AS4847. 

A groundmass of silt-sized quartz grains together with 

moderately frequent larger quartz grains, average size 

below 0.30nun, flecks of mica and spa.rse small fragments 

of glass, set in a dense clay matrix. 

(39). Cnwi bl e. Access. no. AS4956. 

Similar to nos. (37)-(38) and (40) but in a less dense, 

lower fired, clay matrix with no sign of glass fragments. 

RED STREET NORTH STAFFORDSHIRE (SJ8351) 

[41). cn1ci bl e. Access. no. RS82 1000. 

Frequent subangular grains of quartz generally under 

0.20mm in size, to<;rether with a few flecks of mica and 

some quartz-rich sandstone. This fabric appears very 

similar to CatU\il Pool no. (20). 



BI\GOT' ELE'll.RK, ABBOT' fi_BRQMLEY ~iTAFFQRDSHlRE [Crossley, 

1967] 

[42]. !J:.u.cibJe c·omp.il..l::Jl.ble with LBS'L_t_y_p.e_~Ql [sample 111. 

Access. no. BP66 4C 88. 

[ 43 J . D:uci bl e romparabl e wi tb_LB}'L_Qcpe I 0? [ samp 1 es 12 

and 13]. Access no. BP66 4C 72. 

Moderately frequent subangular quartz grains, average 

size a.round 0. 30Jmn-. 40mm, across but with some s 1 i<;rht 1 y 

larger grains, together with flecks of mica, some 

chert/flint, quartz-sandstone and fragments of glass, set 

in a dense clay matrix. Some pieces of the glass display 

radiating mullite crystals [see also Holdridge, 1967]. 

The fabric of these two crucibles is not too unlike those 

from Little Birches Upper site nos. [11-13] and [15-18], 

although the latter tend to be slightly sandier. 

LITTLE BIW'HES 

[ 44] . fuulLBr._sa ndf:tone co J J ect ed from J..b£1-...aj_t..e.. 

This appears to be generally the same as the sandstone 

from samples nos. [21]-[26]. 

[45]. White pebbles col Jected from the sit..e.. 

These are small quartzite pebbles that seem to have 

been used in tbe glass making process - see sample 

[ 29 J ' 

! ,..., 



Little Birches is situated in an area of Triassic 

formations, and lies on Lower Keuper Sandstone. near 

Bunter Pebble Beds and Keuper Marl [1" Map Geological 

Survey of Gt. Britain Sheet no. 140]. It seems unlikely 

that any of the local clays would have been suitable for 

use as glassworking crucibles, which would be expected to 

withstand high temperatures. Instead, a fireclay such as 

those of the Coal Measures of the nearby Cannock Chase 

area should perhaps be considered. 

In recent times these clays have been widely used for 

lining furnaces and making crucibles, clue to their 

especial refn>ctOl'Y properties [Highley, 1982]. Moreover. 

they contain a high amount of J.;aolinite, which converts 

to mullite on heating and forms a glass on cooling. Hhich 

increases the strength of the fired product [ibid., 7]. 

Bearing this in mind, it may be significant that small 

fragments of glass containing crystals of mullite have 

been noted in the majority of crucible samples examined 

.~bove. These would have formed clue to a chemical reaction 

within the clay matrix upon exposure to great heat, 

rather than any "seepa<:re" of the manufactured glass from 

the external surfaces of the crucibles. They have also 

been noted in some of the furnace fragments from Little 

Birches. These glass and mullite inclusions have 

previously been recognized in a fragment of crucible from 

Bagot's P.:trJc where attention was drawn to the fireclays 

of the Cannock coalfield as a possible source for the 

clay [Holclriclge. 1967]. Two samples of crucible from 



Eagot's Pa r k have been included in the present progr amme. 

and the points of similarity with many of the crucibles 

e x amined from nearby Little Birches and also one from at 

Cattail Pool, suggests that they may s hare a c ommo n 

source of clay. 

Some of the crucible samples from the t wo Surrey sites 

of Blunden's Wood and Knighton's were also found to 

contain fragments of glass in the clay matr ix . At both 

sites a non-local source for the clay was rule d out 

[v.'.:!od. 1965. 70; 1982. 581. However, it is d iff icult to 

~uggest on purely petrological grou nds that fireclays 

'We}"'? als ·=-· used in both cases, gi v eil the c o mmo n range c·f 

n c ~-plastjc inc l usions prese n t . thoUGh it is worth 

It is difficult to estimate with any degree of accuracy 

the likely temperature. or temperatures, that the above 

cruc~t.les would hc'~'e been e::;=-osed tc in the fur nace. 

However, takinG into account the formation of Glass and 

~u l l]te i n clusions with~n many of the cruc i ble clay 

bodles. a min imum ~emperature of between 1100-12 COC 

degrees might perhaps be expected. Howe ver. a smal l er 

number of crucib le fragments were not seen to contain any 

vi sible Glass. and in these cases this high temperature 

may well not have been reached. It is possible, for 

examp le. that these vessels may have been used for a 

sligttly different function from those crucibles wh i ch 

:'ontain glCiss fragments. or that they co ll apsed befc·re 

t h is temperature was rea~hed. 
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