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aBstRact

Medieval and post-medieval documentary evidence records that glass could be

manufactured using fern ash as a source of glass making alkali. This paper reviews

the evidence for the use of bracken, the most abundant species of fern found in

Europe, for glass manufacture by examining these early documentary sources and

reviewing the contemporary archaeological evidence. Testing the viability of

using bracken in glass manufacture by examining bracken growth patterns and

yields, and its ability to form glass readily and produce a good quality product are

reviewed and demonstrated through experimental investigation.

IntRoductIon - BRackEn In glassmakIng.

Readers of this journal will be familiar with bracken, Pteridium aquilinium (L.) kuhn,

as one of the most commonly found species of fern found in Northern Europe. This plant

has a history of use in diverse applications such as foods, medicine, soap making, fuel,

litter, packing, bedding and flooring, and as roof thatch (Rymer, 1976). What may be

less familiar is its use as a raw material for the glass industry from at least the thirteenth

century (and possibly twelfth century (Polak, 1975)) throughout Europe. Whilst bracken

(or related species) is common in many parts of the world, this is the first known reported

use of this resource for glassmaking. Bracken contains significant quantities of alkali,

most readily in the form of potassium compounds which act as a flux on the sand

(smedley et al., 1997).

At the transition from the medieval to the early Post-Medieval period there was an

expansion of glassmaking throughout Europe and an increase in the quantity of glass,

both luxury and utilitarian, is evident in the historical and archaeological record. It is

also a time when there is clear experimentation with the use of different raw materials in

glassmaking to furnish this demand (Cable, 2001a). In this context bracken would be a

readily available, quick growing and an annually renewable resource. A detailed

discussion of the use of bracken in medieval and post-medieval glassmaking has been the

subject of three papers published since 2000 in Glass Technology and the context of this

discussion and the findings of these papers will be summarised here (smedley and

Jackson, 2002, 2006; Jackson and smedley, 2008).

glassmaking in post-medieval Europe

Glass production in Europe from at least the 10th century until the advent of chemistry

was a relatively simple process in terms of the raw materials used. Most glass was

manufactured using a two-component recipe. The primary glass component was silica,
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usually added in the form of a quartz sand, but sometimes as crushed quartz pebbles.

The second component was a plant ash which contains high quantities of alkali, usually

potassium or sodium, which acted as a flux. A flux was necessary as silica melts at

temperatures in excess of 1700oC, which was too high for early furnaces; the potassium

or sodium alkalis in the ash reacted by breaking the bonds in the silica to lower the

temperature at which the silica starts to melt. Northern European glassmakers favoured

plant ashes which were high in potassium as these were most readily available from

hardwoods (e.g. beech or oak) or forest floor plants such as bracken. southern European

glassmakers used other plant ashes which were often more readily available to them than

to the glassmakers of Northern Europe. These were plants which grew in salt-tolerant

locations and so were higher in sodium. often imported ashes were used as these were

considered better quality and produced clearer (often ‘water-clear’) and better quality

glasses. soda also allows melting at lower temperatures than potash and so glasses would

require less heat to form. It is noted that imported ashes were used for very high quality

glasses produced in Venice (Jacoby, 1993, McCray, 1999). 

The most detailed evidence of the use of specific plant ashes in early glasses comes

from a number of surviving documents from the 12th century and onwards, which detail

an extensive list of plant ashes which may have been used (e.g. Hawthorne and smith

(1979) on the writings of Theophilus; Merrifield (1967) on the writings of Eraclius; smith

and Gnudi (1990) on Biringuccio; Hoover and Hoover (1950) on Agricola; Cable (2001a)

on the writings of Merrett and Neri; summaries of which can be found in Turner, 1956

and Jackson and smedley, 2004). These include not only oak and beech, which are

mentioned by many of these authors, but also reeds, wheat and barley straw, pea stalks

and thistle, although it is unlikely these latter plants would make successful glasses. 

EVIdEncE foR thE usE of BRackEn

one of the plants repeatedly mentioned in many of these manuscripts is ‘fern’, although

no species of fern is mentioned by name. As bracken is the most abundant species of

fern found in Europe it is assumed by reviewers of these works, that it was the most

commonly used fern in glassmaking (and the terms are often used interchangeably now

as they were in the past (A.F. Dyer pers. comm.)). supporting evidence for the use of fern

or bracken can be found in contemporary documents such as glassmaking records or

manuals, essays, bills of sale and parish records, in addition to more recent scientific

analysis of early glasses and replication experiments.

Contemporary texts perhaps give us the most detailed and straightforward accounts

of the use of bracken in glassmaking. The most compelling of these are those which

detail the glassmaking process, although it must be noted that these are few in number

and may be inaccurate as they often are written by observers rather than the glassmakers

themselves (Moreland, 2001). The most detailed of these come from authors thought to

originate from southern Europe, most notably Italy, where high quality glass such as

Venetian crystallo was manufactured. In these commentaries, fern is not used for the

highest quality glasses such as those manufactured in Venice from imported soda-ashes,

but for the manufacture of imitations in the venetian style (Façon de Venise) (McCray,

1999). The most well-known and arguably the most detailed of these are the manuscripts

by Eraclius (Merrifield, 1967, probably written in the 12th century), Biringuccio (smith

and Gnudi 1990, manuscript published in the early 16th century) and Neri with later

revisions by Merret (Cable, 2001a, original manuscript published in 1612). These

manuscripts are thought to be of Italian origin, and each mentions the use of bracken in
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a list of potential ashes used as glassmaking alkalis. Eraclius writes ‘glass is made with

the ashes of .. fern’ and that the ‘fern is cut before the feast of st John the Baptist, and

well dried, and is then put into the fire and reduced to ashes’ (Merrifield, 1967: 212).

Biringuccio refers to the importation of ashes made of fern from France ‘First one takes

some ashes made from the herb salwort that comes from syria; and I also understand

… that some comes from … the rhône in France. now some say that this is made from

fern and some from lichen …’ (smith & Gnudi, 1990: 127). All three authors discuss

glass production using this ash in differing quantities, but Biringuccio and Neri also

describe the production of a salt from the ash which was used to manufacture good

quality clear glasses, in the style of the cristallo vessels manufactured in Venice.

Biringuccio states ‘another artificial salt is made that is called glass salt of sal alkali.

By drying it the aforesaid salt for making glass is obtained…. the quantity desired by

the workers is taken and boiling water poured on it; this makes very strong lye, and it

gradually becomes thickened and clear by boiling. It is then dried so that it makes a

very sharp salt ….’ (smith & Gnudi, 1990: 127). A similar process is described by Neri

(Cable, 2001a: 71). Jacoby (1993) also describes a 14th century Florentine recipe using

fern ashes. There are records that fern ashes were used in glassmaking as late as the 18th

century. Bosc D’Antic records his preparation of potash from bracken for use in the

glassworks at saint Gobain Glassworks, Paris (Cable, 2001b). 

There are fewer references to use of ferns for glassmaking in Northern Europe and

no mention in specific glassmaking manuals such as those by Theophilus, thought to be

written in Germany in the 12th century (Hawthorne & smith, 1979). That fern was used

as an alkali in Northern Europe is evidenced by more anecdotal descriptions and indirect

references. Rymer (1976) lists two texts which mention fern use in this context in the

middle-ages. In the squire’s Tale (written around 1388), Chaucer states ‘some seyden

that it was Wonder to maken of fern asshen glass’ (Benson, 1988) and Norten in 1477

wrote that glass was made ‘… of ashes of fern from the lond’ (Rymer, 1976). sir Thomas

More writing in England in 1557 also pronounces ‘Who wold wene it possible y glasses

were made of ferne…’ (Newton, 1980). other indirect sources for the use of fern in

England come from bills of sale for the purchase of ashes, including green fern ash (dry

fern ash is said to be not good) for the glass-house at Wollaton, Nottinghamshire in the

17th century (smith, 1962). Likewise glassmakers purchased fern ashes in 1479 for the

glass-house at Wolseley, staffordshire, and there is evidence of individuals stealing fern

without permission in the district, presumably for sale (Welsh, 1997; smedley et al.,

2003). 

other less direct sources of evidence for the use of fern in glassmaking are the names

of glass types, place names and legal documents. Verre Fougere (fern glass) was

produced in France and other places, such as Bohemia, up to the 17th century. It is

believed to have taken its name from the French district of Fougère (savage, 1973). The

Abbess of st Croix leased rights to gather fern to the glassworkers at La Ferrière and in

return she received one gross of glasses (knowles, 1927). The 15th century charte des

Verriers, a document which itemises the rights and privileges of noblemen in France

also gives specific mention of the right to gather ferns for the preparation of alkali (Clark,

1931).

The written evidence presented above strongly suggests that bracken was used as a

glassmaking alkali throughout Europe, both in its primary ashed state and as extracted

purified salts prepared from the ash. However, material evidence linking bracken ash to

glass production is more difficult to find. Archaeological evidence of ashes found on a
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glassmaking site may just as well relate to the fuel ash waste as it does to the alkali used

in glass production. Any ash used as an alkali would be a valuable commodity removed

from the site once glassmaking had ceased. Thus it is difficult to show that fern ash, or

indeed any specific ash, was used in the glass production process from archaeological

remains.

The analysis of contemporary glass itself has not proved particularly successful in

identifying specific ashes used in production. Chemical analyses have not yet clearly

identified a chemical fingerprint for glasses thought to be produced using fern ash (see

below). This is due to a number of reasons: (a) the variability between ashes of the same

species from different sources (Turner, 1956; Hartmann, 1994; Jackson et al., 2005), (b)

because ashes themselves can be mixed before use in glass production masking any fern

ash ‘fingerprint’ and (c) glass melts can be supplemented by the addition of cullet, which

is the recycling of ready formed glass from various sources (such as the material collected

from bottle-banks today). The addition of cullet is advantageous for glassmelting as it

reduces the temperature at which the raw materials melt, but it dilutes the initial

composition and contaminates the glass, making the identification of the initial raw

materials very difficult. However, there has been some tentative initial success in the

identification of glasses produced with fern ashes as a generic group compared to those

produced using hard woods such as beech and oak (Jackson et al., 2005 and see later).

Both Tyson (2000) and Henkes (1994) suggest that glass makers from the 12-15th and

the 17th century respectively used fern ashes west of the Rhine (except Alsace) and

produced ‘forest glasses’ with hardwood alkalis, such as oak and beech, to the east of the

Rhine. Glassmakers in the Netherlands used fern ashes in an attempt to produce cristallo,

a fine, high quality clear glass produced in Italy (Henkes, 1994).

The review of evidence for the use of fern in glassmaking throughout Europe from

the 12th century onwards suggests that fern, or bracken, was a satisfactory source of

glassmaking alkali and was used throughout Europe. However, its seasonal behaviour,

low yield per hectare compared to hardwoods and labour intensive harvesting regimes

might suggest that its widespread use was not as common as these sources might suggest

and that it may have been used to supplement other ashes, or for specialist forms of

glassware. Consequently, the use of fern ash for glass production has been dismissed by

some modern authors (stern and Gerber, 2004). To investigate whether bracken is a good

raw material to use for glass making, bracken yields, its seasonality and harvesting times,

and its melting ability and product quality are examined below. 

BRackEn as a glassmakIng REsouRcE

seasonality

In contrast to hardwood plant ashes used for glass production which could potentially be

harvested throughout the year, bracken is a seasonal plant and can only be harvested

through the growing season. Furthermore, it grows in stands or colonies which

progressively age to the extent that the central zone becomes less active, leading to

uneven growth distributions (Atkinson, 1986; Watt, 1976). Therefore changes in yields

and availability can occur over time within a particular location. The transfer of energy

resources between different parts of the plant during the growing season can also be

accompanied by changes in the chemistry of the plant during the growth cycle. However,

its ability to grow in a wide range of habitats and colonise easily may nevertheless make

it an attractive plant for glassmakers. 

The easy availability of bracken, which grows in different environments and across
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large areas of land, might suggest that this raw material was more commonly available

than hard woods, and so influence the location of the glass-house. However, a more

costly resource, which was needed in greater quantities, was hardwood for fuel. As glass

production required high temperatures and long firing regimes wood was consumed in

great quantities. Therefore although the availability of bracken ash would influence the

location of the glass-house, the need for readily available fuel was much more important.

Consequently glasshouses, before the use of coal for fuel, tended to be located in

woodland which could be harvested for fuel. This is apparent throughout Europe, and

specifically in Britain, where medieval and early post-medieval production was located

in the Weald, stourbridge and North Yorkshire. Thus, whilst glasshouse location was

driven by the need for fuel, usefully these same areas often were ones which yielded

sufficient bracken for use in glassmaking.

The factors influencing yield and re-growth patterns were investigated in an

experimental study of the sustainability and yields of bracken for glassmaking by

smedley and Jackson (2006) using bracken collected from two geographically different

sites through a single year and from a single site which had been repeatedly harvested.

The first site, snake Pass, Derbyshire, (GR sk131895) is located on a steep south-facing

hillside at an altitude of 280m above sea level, with a bedrock of millstone grit and a

soil chemistry low in nitrates of pH 5.6. The second site, Rugeley, staffordshire (GR

sk997180) is located on slightly undulating terrain at 175m above sea level, within a

clearing, but surrounded by dense birch and pine woodland, with an underlying geology

of kuyper marl and sandstone, a high nitrate soil with a more acidic pH at 4.5. The

average mean temperature at snake Pass is lower by around 2oC, and the average rainfall

approximately 20% higher, than at Rugeley. Changes in chemical composition of bracken
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staffordshire and the Peak District (snake Pass) from an area which had not been picked

previously (v) and that which had been repeatedly harvested (pp).



at these two sites through the growing season, detailed below, are documented in Jackson

and smedley (2008). 

The results relating to growth patterns at the two sites suggest location, aspect and

soils have a significant effect upon growth habits. Frond density (Figure 1), weight of

green bracken collected per unit area and final weight of ash per unit area collected

(Figure 2) were higher at the higher altitude hillside site of snake Pass. Whilst the

growing season is slightly shorter here than at Rugeley, the aspect, increased rainfall and

nitrogen-richer soils may have favoured a higher yield. Repeated harvesting at snake

Pass was shown to significantly decrease the yield of ash (Figures 1 and 2), presumably

due to a decrease in the ground litter which would offer protection to bracken at the start

of the growing season and the depletion in stored nutrients in the rhizomes once the

bracken had started to die back in the autumn (Lowday, 1986). Bracken, which was

continually harvested near glass-houses (the complex of structures which contained the

glass furnaces and associated equipment) in order to reduce transport costs of this raw

material, would gradually deplete in yield. one way to reduce this would be to employ

a rotational harvesting strategy in order to maintain yields but keep transport costs low;

the high costs associated with harvesting along with increased transport costs if bracken

(presumably already ashed to reduce volume) were brought some distance to the glass-

house would make this an uneconomic raw material.

The results relating to growth patterns would have been of interest to the medieval

bracken collector in terms of supply locations and potential yields. However,

contemporary documents relating to glassmaking, from the 16th century onwards,

suggest there was an optimum time to harvest bracken for glass production. This in turn

suggests that harvesting did not take place throughout the growing season, but perhaps

only once at each location and the time of harvesting was particularly important for glass

production. southern European authors are quite specific when this should take place;

Eraclius says that bracken was traditionally cut around the time of the Festival of st.
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John the Baptist (24th June; Merrifield, 1967: 212). Neri suggests ferns were harvested

from the end of May to mid-June and Merrett notes this is when the plants are in full

growth (Cable, 2001a: 71). For Northern Europe the dates are less exact. Cutting bracken

for any purpose in the 16th century was forbidden before 1st August (the reasons for this

are unclear) (Polak, 1975: 12) and a document by Fosbrook, sourced by smith (1962),

notes that 17th-century glassmakers at Wollaton in Nottinghamshire use ‘green fearne

asse’ but that ‘dry fern asse is not good’, again a comment which suggests a harvest

before the late summer. These latter references suggest that glassmakers used bracken

harvested at the peak of its growth. The experimental data presented in Figures 1 and 2

show that in the Uk, bracken is at the height of its growth cycle and produces the highest

yield of ashes in late August/early september. The result from the experimental work

does not coincide with the dates for harvesting in May suggested by Eraclius and Neri,

although Merrett does suggest this is when fern is in ‘full growth’, which might be in

May/June in southern Europe, but later in Northern Europe. The experimental data show

that the yields are highest in the study area much later in the year, and as the bracken

collector would want to maximise his profit (greater weight per unit area/decreased time

to collect sufficient for sale), this might suggest a late harvest and even later glass

production cycle for English glassmaking as the harvested crop would need to be dried

and ashed before use. 

It is thought that glass-houses were in operation, producing glass, for only part of the

year, often when the weather was more favourable, certainly in northern climates. Polak,

(1975: 15) suggests that in 13th century Venetian glass-houses were active from January

to August, in Germany from Easter to November. If the bracken ash was only available

towards the end of the season it might be suggested that the ash collected in one season

was used for glass production in the next.

Yield

The yields of ash from green bracken at both sites and both harvesting regimes were in

the order of 2% ash to green weight. Whilst this seems very low in modern terms, these

results are similar to the ash yields from hardwoods which are thought to be more

commonly used in glass production (Jackson et al., 2000; 2005; smedley et al., 1997;

2003). so, once harvested and dried (which would take less time for bracken than for

hardwoods) the associated yields would be similar for both alkali raw materials.

Maximising the yield of the raw material and thus reducing the costs of the alkali is

only one aspect of glassmaking. If the raw material costs are low but (a) the quality of

the resulting glass is poor (most particularly in terms of a strong colour), (b) or the

amount of fuel needed to melt it is high because the raw materials do not melt easily and

higher temperatures are needed, then it is unlikely the glassmaker would use these raw

materials. As it is doubtful that more than one harvest of bracken at each location would

be made, the glassmaking capabilities of the ashes at the point of harvest is particularly

important. Further experimental work, undertaken by Jackson and smedley (2008),

explored changes in bracken composition through the growing season which would

influence the melting behaviour and the quality of the resulting glass, and in turn

influence the time bracken was harvested for glass production.

melting ability, glass forming and glass quality

Hunter (1953) examined some major and trace element constituents of bracken through

the growing season. He reported that nitrogen, phosphorus, potassium and magnesium
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concentrations decreased with the age of the frond, but calcium and sodium contents

increased (Hunter, 1953: 20). While nitrogen, and phosphorus in low concentrations, are

of relatively little importance, potassium, magnesium, calcium and sodium are important

for glass melting (Turner, 1956). Also of importance is silica, which can be found in

considerable quantities in plant material. The alkalis, potassium and sodium, act as fluxes.

These elements are found in relatively high quantities in plant ashes. (To a more limited

extent phosphorus can act as a flux, along with iron, although these are not the primary

fluxes and are usually found in lower quantities in glasses.) Magnesium and calcium are

important for final glass stability (they stabilise the glass so that the alkalis are not lost

by leaching over time), but can have a detrimental effect on the melting behaviour of the

glass. Calcium (and magnesium) in excess can make the glass more difficult to melt and

therefore the glassmaker requires a higher temperature to produce a clear fully melted

glass. However, high quantities of either or both in the final glass conversely make the

glass less stable. silica is the main glass former (it forms the basic glass molecular

structure), and has a very high melting point. Too much silica in the ash again reduces

the alkali proportionately and increases the total silica in the glass making it more difficult

to melt, except at very high temperatures (Jackson & smedley, 2004).

The results of compositional studies of bracken by Jackson and smedley (2008) are

in general agreement with those of Hunter (1953). They also discuss in more detail some

additional elements which are important to glass melting or quality. Figures 3 and 4 show

that the concentration of silica (sio2), alumina (Al2o3), calcium oxide (Cao) and soda

(Na2o) rise in the fronds through the growing season. All of these components, with the

exception of soda, produce a less reactive ash. However, soda is in such low

concentrations (below 1%) that its increase in concentration through the growing season

will not be particularly significant for glass melting (Figure 4). Potash (k2o)

concentrations fall through the growing season. Both sodium and potassium alkalis are

important as fluxes so their combined concentration in the ash would affect melting

behaviour; soda is also a more effective flux than potassium, although in this case the

increase in concentration through the season would not compensate for the decrease in

potash concentrations. Iron and manganese are elements which would impart strong

colours to the glass. Iron produces a green or blue hue depending upon the furnace

atmosphere and manganese, in excess, a purple hue. These two elements also increase

through the growing season (Figure 5). It is presumed that the glassmaker would prefer

glasses which were not highly coloured. At relatively high concentrations for colourants,

for example above 0.5wt% in each case, the combined elements would produce a rather

dark brown, almost-opaque, glass. 

Looking at these compositional results together, the combined elemental patterns

throughout the growing season suggest that it would be preferential to the reactivity of

the ash, and hence ease of melting, and the final clarity and colour of the glass, to use

ashes from bracken which was harvested earlier in the season. 

Bringing the two competing factors of yield and melting ability/glass quality together

the best time to harvest the bracken to reduce the refractory and colouring components,

increase the alkali fluxes to make the ash most reactive and have sufficient yield to keep

costs low, would probably be in early June. The earlier harvest of bracken than that

proposed from yields alone would optimise the drying time and the harvester could take

advantage of the warmer and drier conditions of the summer months, possibly reducing

the need for covered storage before ashing. This observation corresponds with that

reported by Neri and Eraclius. The later date, after the 1st August reported by Polak
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figure 4. Concentrations of the alkalis, Na2o and k2o, in bracken fronds through the

growing season (snake Pass).

figure 3. Concentrations of sio2, Cao and Al2o3 in bracken fronds through the growing

season (snake Pass).
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(1975:12), may be for the use of bracken for purposes other than glassmaking.

Jackson et al. (2004) report that glass made with bracken collected in early summer

melts at a temperature comparable to glasses produced with beech ashes, assumed to be

a commonly used glassmaking alkali in contemporary periods. This could be as low as

1100oC if melting times were increased to days rather than hours. This factor, assuming

bracken was harvested at an optimum time to increase alkali concentration, and decrease

refractory elements such as silica and colouring elements such as manganese and iron,

would suggest that bracken would prove a favourable raw material for glassmaking if

sufficient ash could be obtained at a suitable cost.

That bracken can produce a good quality glass can be observed in Figure 6 which

shows glass produced using bracken ashes. The glass on the left is glass produced using

bracken harvested early (May/June) in the season and pure sands (L30A Loch Aline silica

sands used in the modern glass industry); a relatively clear lightly-tinted glass is

produced. This glass has a slight purple hue. Glasses produced with bracken harvested

from other locations with different soil chemistries, or indeed glasses produced with

bracken harvested at a different point in the growing cycle, could be more strongly tinted

purple (owing to the presence of manganese) or even tinted green (from iron). If salts are

manufactured from the ash and used as the alkali flux (Jackson et al., 2000), as both

Biringuccio and Neri advocate for high quality, colourless glasses, the results are more

spectacular and a clear glass, almost crystal in quality, is produced (Jackson et al., 2000;

Figure 6 right).

hIstoRIc BRackEn glassEs

There are few reported examples of glass furnace sites where it is thought that bracken

was used as the primary alkali source. Welch (1997) suggested glass was manufactured

with local bracken ashes at the 14th to 16th century glassmaking site at Little Birches,

staffordshire, although this is based upon bills of sale. Crossley (1967) has speculated

that fern ashes may have been used at the glassmaking site of Bagot’s Park also in

staffordshire in the 16th century from the analysis of the glass found there, and again in

Yorkshire (Crossley & Aberg, 1972). other authors have also used chemical analysis of

glasses to suggest that fern ashes were used for glass production from the medieval period

in France (Barrera & Velde, 1989), Germany (Gerth et al., 1998; Hartman, 1994;

Wedepohl, 1997), Belgium (Terlinden & Crossley, 1967) and Britain (Mortimer, 1997;

Tennant et al., 1984; sanderson et al., 1984). These studies have been variable in their

degree of success in the identification of the specific ash, partly because of the known

heterogeneity of plant ashes within and between species and by growing environment

(Turner, 1956; sanderson & Hunter, 1981; Hartmann, 1994; Jackson & smedley, 2004;

Jackson et al., 2005). 

However, at this time a rather general degree of identification of the type of plant ash

used in historic glasses can be postulated. Using the low number of analyses of bracken

and other ashes the pattern emerging is that, whilst hardwood ashes cannot easily be

differentiated to species, there appears to be some distinction between fern (bracken)

ashes and glasses produced from them and glasses produced using hardwood ashes.

Bracken ashes and bracken ash glasses contain a higher proportion of potash (k2o) to

lime (Cao), often in the ration of 3:1 or more, whilst hardwood ashes often contain equal

or lower proportions of potash to lime. The analyses of more samples of bracken ashes

from different locations may help to elucidate this, taking into account the difficulties
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figure 6. Model glasses produced using bracken ash and Loch Aline sand (top) and

bracken salts and Loch Aline sand (bottom).

figure 5. Concentrations of the main elements responsible for colour in the glass, Fe2o3
and Mno, in bracken fronds through the growing season (snake Pass).
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presented identifying raw materials in glasses, discussed above. Thus even with glasses

produced at glassmaking sites, the identification of the ash used in glassmaking is

difficult. 

concludIng commEnts

It is known from documentary sources such as glassmaking texts and manuals, bills of

sale, legal documents and indirectly from the names of glass types such as verre fougere

that ferns, probably primarily bracken, were used extensively in the glassmaking industry

from at least the 13th century. Bracken however, was only one of a number of plant ashes

used for glass production. In southern Europe the ashes from the eastern Mediterranean,

including syria and Egypt were imported for high quality glass making. other glasses in

both southern and northern Europe were made with ashes from seaweed and from

hardwood such as beech and oak. It is reported that many other plant species have been

used although it is difficult to accept that all of these would produce good glasses.

Bracken, by its nature, is difficult to harvest in quantities and so it may have been mixed

with other ashes, or used in a more restricted fashion to produce good or high quality

glass. However, there are sufficient sources to suggest that its use was not limited either

geographically or in scale. In the wider context of historical glass production bracken

plays a novel and important role; today it is widely considered an invasive and

undesirable plant with little or no economic value. However up to the more recent past

bracken was considered a valuable economic resource for a variety of industries, not

least for its role in good quality glass production. 
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