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Abstract

Lille is a lundallental colllonent in [1any industriall agricultural and chellical
"rocesses and is itsell ] roduced [y an industrial [ rocess[ nal elyl the heating in
Cilns (calcininglor [1ore collouially Turningl) o calciul caronate rocl[lor other
caronate []aterial. Research and literature on lil]e [urning in Scotland T ased
largely on lil e [roduction in Scotland(s eastern Central [lelt[ are dolJinated 'y the
view that lil)e [urning in draw [ilns is the [aradigl! [or Scottish lile roduction.
Other [arts o[ 'Scotland"howeverllargely or col 1 letely ignored draw Lilns in [@avour
ol sil1ler clarl (I TilnsCeven in [Jalor industrial sites ollil1e ['roduction. This raler
relorts our [Jall and lieldTased surveys in Scotlandis western Central [leltl which
clearly [oint to the enduring il] [ortance and all]ost el clusive use ol clal![]lilns in

that areals historical liC] e[Turning industry.

CJoYwORDS: Clamp kiln; lime; draw Kiln; lime burning



|OTRODOICTION

Lille is [roduced [y heating ([lurninglor calcining) calciul] carlonate (liLl estone(]
CarCle[Ilarine shells) to 7900[C." Modern [roduction is industrial in scale whereas’’
historicallyT"roduction technology ranged [rol[ s(all singlefuse sow[Tilns(to s(all
and [Jediull[siled [Tultifuse clal] [1[ilnslarge cla’l [ [ilns with infrastructureand
stone(TuiltCcontinuously o erating draw Lilns (also called shat [ilns).? Sow and

clall [ lilns are relatively si' | le elongated [Iishaled e[l ayllents or []ore circular
(horseshoelshaled) [its (Cigure 1) elongated [its that are olen at [oth ends have
also r'een olserved at one site.? Li(lestone and [uel [generally coal 'ut wood and
“eat were also used [were interilayered in the Ciln and the (uel ignited.* The heat
calcined the lilJestone (CaCOs) to [uiclllil}e (CaO)LliCerating carlon dio’ide (COz2).
The relative [rolortions ol Tuel to liflestone [1in the case ol coallone [art o[ coal to
generally two to [our Carts ol liC] estonel‘and occasionally to one art olli[lestonelall
delending on the tylles and [ualities ol the coal and lillestone (1 ]ean that [ilns are
1ost sensil ly located at the source ol the lil]estone.” This locational (orce is
reinforced [y the [act that a tonne ollillestone 'roduces halla tonne ollilJe. In the
draw [iln (also soletilles called a shalt [iln)[the charge (liLestone and coal) was
loaded continuously at the tol 1ol the [iln (ot and [Joved down through the (ot as the
lit)estone was calcined and the [uiclllil]e was drawn oll'at the [‘ase ol the [ot.

Draw T[ilns could thus ol‘erate continuously [or long [eriods. In a clall[][ilnCthe
contents ol the Tiln were covered over (cla’l[ed) to control the "urning.® Alter the
clal 11 liln cooledl the [uicllli"le was unlacled. The lille [roduced [y [oth styles ol
"ilns could (e trans( orted away as either [uicllli’le or slaled lille (['y the addition ol
water to the [uiclllil]e).

LilJe haslolcoursel 1 een used [or [illennia in Cuilding[lastering and lille
washingland there are relorts that li'le [ro[] Cal [ sie[ one ol our areas ol interest
herel'was used in [uilding Glasgow's [ edieval Cathedral which was consecrated in
the late 12th century.” More recentlylirling ol"agricultural soils was critical to
Scotlandis agricultural revolution ol'the 18th and 19th centuries. Indeed('S{1out and
“enton have noted that [Terhal's the [1ost il ortant ol the innovations (in Scottish
agriculturel si rang [rol | the realil ation at the turn ol the seventeenth century ol the
value orlif1ing’® Hay recently reiterated the salle "oint and lilling ol Tields re1ains

i1 Cortant [or land [Janagellent in Scotland.® Agricultural lirling is i(] Cortant in



northern [ritain [lecause the regionis high rainfall generally results in acidic[olten
Coorlylstructured soilsand lir’ing [oth neutralises the soil's e cess acidity and
il Croves the soilis structure.'® LiTle is also an i[J Cortant (dulJin [Jany industrial
"rocesses/ and del]and [or lil]e increased once the industrialisation ol western
Scotland was under way in the late 18th century and develoled [Tuch [Jore
eltensively in the 19th century.

The earliest agricultural li'ling in Scotland [1ay date [ro[| at least the early
17th century and lil]e was delonstral ly [eing [ roduced in Scotlands western
Central [elt [y this tif(1e.'" Telschesrelort on agriculture in Stirlingshirethe
historical location ol"our study arealconlir[]s the [Jore wides[read use ollil e in
agriculture [y the [1id[18th century.'? The incorloration o[ ‘a distinctive elongated
rectangular side el [ayllent (inlet) on the south [anliolthe [orth and Clyde Canal
to service lille draw [ilns alout 1 [T] west ol Wyndlord Loc[T]ust outside the
southern Coundary o[ Stirlingshire[also conlir[1s that lil]e [roduction was well
estallished in that area [y 1773 when water was Iirst let into that Cart o the canal.’®
A [lan in the [niversity ol iGlasgow Archives! centred on the study area and dated
177 annotates the [anlieriar(] lalel in [Jaldernocwith [Coall [I Lillel." Ross's
1777 Jalling o ICoalland [LiTlelat Cullochla [ew [ilo[]etres to the west ol the
"resent study areal conlir'|s [Jid[to late 18thcentury [roduction ollilJe in that areal
and an 18001 [arl] [lan [or the Dougalston [Istate delicts two [l[shaled clall[]lilns
(millsl) on Longrauld Tarl near Culloch.’ An 1812 relort on Stirlingshire conlir(|s
the wides[read use olli(e [y the lirst decade othe 19th century.’®

Solthe [roduction and use ol lille in Scotland were well estal lished [y the
end ol the 18th century. In [Tarled contrast to the situation [or Yor[ shire[ however!]
the technology o Scotlands early li”’ e "roduction relains s arsely docullented."”
“Jonetheless[ the literature continues to el "hasiselall]ost el clusivelyllarge
[JasonryTuilt draw [ilns.'® IndeedCoull's recent review re[eated the colllon
ol servation that the [‘est surviving evidence ol lil]e [roduction in Scotland is the
Cattery ollarge liT elilns in Charlestown(Tife.'® Lifewise[ consideralle [rollinence
is given to Srinner(s worlJon large draw [ilns in the Lothians[to the unhelTul (and
inal I rolriate) el tent that the Lothians is thought ol ‘as [solehow the Icradle ol the
industrylin Scotland.?° Indeed e[ cel t [or [ohnsons il Cortant worlJin Yor[shire[]
and the crucialll'ut Cerhas not widely [hown[worlJin Scotland o[ lis[et and

Maclay[ T ullished worllin [IritainCeven the very local generally [0cuses on



‘Jasonry(Tuilt draw [ilns.?! This [ocus on draw [ilns is inconsistent with the

wides read re(lains ol cla’l[]Tilns in Scotland.?? Herewe elalline liCle [urning in
Scotlandis western Central [eltl with a [ocus on the [arishes ol Jaldernocl]and
Call[sie in the area now covered [y the 21stlcentury local govern(lent area ol I Jast
Dunlartonshire[ T 'ut [or(erly in the [1id[19th century county o Stirlingshire.

SToODY ARTA

The western Central [elt ol Scotland around Glasgow was the heartland o heavy
industrialisation in Scotlandwhich accol ] anied‘and then sulllanted[ the growth o[
weavingl cloth [leaching and [rinting. The eltraction and [rocessing ol the western
Central [elts rich endow!(ent ol coal and ironstone under’inned the develol I ent ol
iron and steel [roduction and heavy engineeringlincluding the shill [uilding [or
which Glasgow and neighlouring areas ['ecalle noted. Scotlandis Central [Jelt coal
and ironstone are hosted in a rilt valley downlaulted [ etween the Southern ([ lands
to the south and the Scottish Highlands to the north. The sedilents infilling this
TJalor sedillentary [asin [1the Midland Valley [Talso include lil]estonelas well as
econolically il Cortant sandstone(Jireclayand oil shale. In [Tany [laces the
geological sel uence consists ol coal [‘eds (seal|s) that are inter(Tedded
(interstratilied) with high [uality lilestone and ironstonel |acilitating relatively easy
eltraction ol these resources.?® The ey geological unit targeted [y the lifle "urners
in Coth Caldernocland Call [ sie were the Hurlet Lillestone and Coal.?* There has
"een [luch change to geologucal nollenclature over the last century and in the
Cal [ sie areal the target has [reviulsy [‘leen 'nown as the Call[sie Main Coal and
Lillestone.?” In Call [ siela shale sandwiched [‘etween the coal and the li’] estone
was used [or [Jaling alull [which elTlains why the Cal [sie Alull Wor[s[ 1 art ol the
largest alul worls in the [Inited Cingdol] Calso hosted liC e Lilns (see [elow).?8
Iltraction ol the coal and lil]estone [or the [roduction ollille is [1ade [Jore
dillicult"howeverl 1y [aulting olthese delosits. This [aulting [ eans that coal and
lir] estone that were originally continuous across a large area alrultly cut out at a
‘aulttwhere one [locllolthe [larthis crust has [‘leen [Joved ul]or down relative to
another. Thuslin [Jany localities( tylilied [y [arts ol the western Midland Valley
seluencelthe coal and li[1estone that were worled [or lilT]e [urning are at dillerent

delths in dilerent [locls o ground. Worlalle coal and liC estone are electively



alsent rol] sol]e [locls ol ground(either ['ecause the geological units containing
these [Jaterials have [een [aulted ulland eroded away( or they have "een down[]
‘aulted and are too deel/to have ['een worled econol ically and/or salely with 17th(
and 18thlcentury technology. As welll volcanic intrusions (dyles and sills) locally
‘aled and/or [urned the lillestone and coalcol] [ rollising the eltraction and use o]

these [Jaterials.

DATA A0OD MOTHODS

Ordnance Survey (OS) [1id[19th century [irst edition [1al’s o[ iScotlandis Central [elt[]
at scales o/ 6 inches to the [lile and 1:2(7100 (colloluially called 2 linches to the
“lile)[are a valualle resource [or understanding historical litJe [urning. OS used
“Jany dillerent sy[1[ols to [lallliC]e [ilns Cut this alTarently large nul [er ol]
syl ols is easily sil]lilied into two [road classes(the clall [ iln and the draw [iln
(shalt [iln).2” Clall [ Cilns are generally re resented [y a [ syl ol or an o enended
or closed rectanglel all to sol e eltent [Jillicling the [llshaled clall]lilnis [lan(]
view [1or[hology ([ligure 1). The [Jore coll[lel]technology ol the draw [ilnin which
a stonelTuilt structure encloses an internal [iln (ot or Cotslis [Talled either using a
circle[ soletilJes with a [ lacl/dot on the circlels circull [erencelorin a [ore
ictogral hic style['with a circle rel resenting the [iln (ot within a surrounding
“olygon that indicates the edges olthe [Tasonry structure that encases and sull orts
the [ot.?8

As [art ol la wider assess! /ent ol the distril ution ol the lil]e industry across
Scotland in the [1id[19th centuryl every [1all ed occurrence ol lilelilns or lillewor[s
on OS 1st edition 1:10(160 scale (si‘linch) [1als ol central Scotland[ covering[’
“roadly [rol] west to east (and using the [1id[19th century county nalles) the
Counties ol /Ayrshirel Renlrewshire Dunl artonshirel Lanar(shire Stirlingshire(]
Linlithgowshire (West Lothian)[ 1 din[urghshire (Midlothian) Haddingtonshire ([Jast
Lothian)[ 1 lerwiclshirel ] erthshire [1 ClaclT1annanshireand Cileshire [ [linross[]
shire['has "een docul ented.?® All 487 sheets that [1ale ullthis coverage were
elallined[ ]y systellatically [1oving an A4[sied window!west to east across each
sheet on successive westeast lines down the sheet. [lach lille [iln or lil)ewor(s
was noted within that windowassisted 'y a [1agnilying glass as necessary. The

TJalled Tiln syl Cols were recordedas well as the location oleach liC]eliln or



lirlewor[sto a [recision ol ]seconds in latitude and longitude[using the latitude
and longitude on the [1allsheets [1argins. Other inlor(]ation related to the industrial
activity was also recorded( including the [resence ol | uarries( | lines( tral lways! train
linesl'and so on. We then worl ed our way through all 487 sheets a second til el
checling the [Tall[or the accuracy ol the recorded inlor(]ation as well as 1ol 1ing
ulfany liflelilns or lirJeworls that had [een [Jissed in the [irst (ass. We are
conlident that we have located virtually all ol the lillelrelated [eatures [1alled on
these 487 sheets.

Here the [1alldata covering the 19th century [Jarishes ol Jaldernocand
Callsie in the [orl]er County o[ Stirlingshire are used to docullent each OS]
“lalled occurrence ollillelilns or lilleworl[ s (Ligure 2). A checl 10 OS 1st edition
2[linch [Jals ol the area conlir[led that the salle [ilns have [een [1alled on [oth
series and that the 2(7inch [Jal’s do not contain any [Jore data on li(]elilns than do
the 6 inch [Tals[although the 2[Jinch [1als olten [Jore el Tlicitly [JalJand lalel [Tine
shaltslwhich [Jay (e [Talled [ut unlalelled on the corres onding 1st edition 6 inch
‘lal’s. These [1alling data were sul['le[ented [y written relorts [ro[! 1796 and
1812the 1841118111861 and 1871 censuses! and the Old and [lew Statistical
Accounts ol the [arishes ol Jaldernociland Call[sie.?° [I[tensive lield checling and
“Jalling olunllalled Lilnsguided initially [y OS [lalling [ut then ranging [l ore
widely were also undertalen.

Gradioleter surveys ol the South Craigend and [Joghall [iln lields were
undertalen using dual and single [luCgate gradioleter [Jartington 601 instrul ents.
Releated 20 12071 survey grids(tied into the [ritish [1allgrid using a Leica
dillerential G IS[ were laid out at [ oth sites using [1arl(ed roles. The sall[ling used
a traverse sl acing o[ 0.1 and a 0.12[1] sal![ling intervalCwith a [iglTag survey
TJode. [ortyltwo standard 20 (12077 grids were surveyed at [loghall and [our
standard grids at South Craigend! Iollowing [Inglish Heritages recol [ endations [or
[Jagnetol eter survey in archaeological [ractice.?

The [Jalling ol Tilns also located other inrastructurelincluding roads [ro’
the [iln lields [orfwe assullel the carriage olli[le [or onltrans[ort to destinations
‘urther alield. A rectangular( stonellined tan(Jat the tolJol the South Craigend lil e
road in [Jaldernocllis inlilled with al‘out 0.1 ol organiclrich sedillent overlying a
thicllclay seal on the [otto[] ol'the tan1 We cored this sedill ent with a Russian

corer to 0.7 del'thC'and used [rays ol the core and standard sedi] entological



analyses to identily the "ase ol'the [ostlalandon(ent sedillent infill over the asal
seal. The cored sedilJent was sall[led at 2(11[] delth intervalsCelcelt [or three
0.[17 salllling intervalsand analysed [y ICIIIMS (or total lead ([/[)) at the Scottish
CIniversities [Inviron[]ental Research Centre (S[11/RC)[Jast [l ridel using standard
SRC [rocedures and [rotocols.®? These total lead contents were used to
estil]ate the [asal age ol the sedillents infillingas an esti[1ate ol'the age o[
alandon(lent ol the tanland the onset olits infilling as the lil1e industry wound
down at South Craigend. This del th [rolile ol total [/[1al ove the seal in the South
Craigend tanwas then wiggle(T atched to [arler et al.is 2% Tdated rolile ol total
[JJrol) Loch Lollondlalout 2(111] [JW ol the [Jaldernoc(larea.3® We carried out
the wiggle(lllatching in order (i) to date the South Craigend [rolile[‘and in [articular
(i) to [rovide a [asal age [or the inlill sedilJent and hence a suggested age ol the
onset ol the decline ol'the industry at South Craigend (see [elow). The dated Loch
Lollond [rolile ol total [I[lis in eTect a record through til]e ol industrial [ollution in
the West ol Scotland. It has already [ een used successl(ully to date sedil lents in a
Jlill dall in [Jaldernoc( Tin that case [y [1atching [y eye the dated ['eal s and troughs
in the Loch Lollond [T record to the "eal’s and troughs in the [1ill dal] sedillent
record ol total (17134 Here we used a []ore rigorous wiggle T atching al ' roach

derived [rol] radiocar_on dating.3"

LIMO DOROIOG 10 THO [JALDOROOCH ARCA

STATIAL DISTRIOOTION

When OS 1st edition and lield data are col1ined[the [Jaldernocllarealcol][rising
Tlaldernoc! [ Jarish and the il][]ediately adiacent [‘arts ol the neigh! ouring Call[sie
Carish (Cigure 2)['has the relJains ol lore than 110 lilJe clal) [ lilns (Talle 1) there
are no draw [ilns in the area. That total nuller olclal [ [ilns is [Tore than dou'le
the nuller Jalled [y OS.

There all'ear to [ e two [1ain [atterns ol iln organisation in [Jaldernoc!: (i)
clusters and/or lines ol l'iins adlacent to each otherlolten in orderly arrangellents
(Cigures 3[4 116 and 7)Cand (ii) single [ilns away [ro] the [Jain organised clusters

(e.g.[Groul18 lilns on Cigure [A). All liCle worlings are located on occurrences ol



liflestone and coal in outcrol]or at shallow delthC'with the discontinuous nature ol
the [1alor concentrations ollil]e worlings across the area [eing related to the
‘aulting and disrul tion ol the ['eds. All clusters o[ [l ultiCle Lilns are grouled near or
around [uarries or [line entrances( as at [loghall (Talle 1 (1 1ligure 3) Hole (Talle
1 [BrIligure 4) South Craigend (Talle 1 (I [ igure [)[1lairslaith Trig [oint (Talle 1
"6l ligure 6) and Glenwynd (Talle 1 [7(Iigure 7). Indeed(no liCJe [ilns are (ar
roll a [line or [uarryl even slightly isolated individual [ilns( such as the individual
Grou(18 lilns at South Craigend ([ligure (). Where [ilns and [ine were sel arated!]
even only [y a short distancel traJways on narrow linear elevated ridges olten
connected [iln and slightly distant [Jine (e.g.CHole []ligure 4[ 1 lairs[aith Trig [
igure 6). Overall then( the [attern is that [laldernocllilns[ I e they clustered or
individual were essentially always close! or well connected!( to []ines.

OURATION O THO DALDORIOCH CLAMLI ILEIS

The clusters and/or lines ol clall [ lilns [resullally [acilitated a cycle ol loading(’
“urninglcooling"and unloading the Tilns in se[uencelwith each [iln in the cluster
Ceing at a dillerent [oint in the cycle. The [ilns ad@acent to [Jine entrances would
"resullally have [een charged with lillestone and coal directly ro[| the [Jineslalter
"realing ol the lilJestone and coal to all rolriately siled [rag/lentsl whether the
“ilns were individual Tilns with adiacent [7ine shaltslor cluster or Fan(s ol Tilns
adlacent to a shat/(e.g.[ .Glenwynd [1Talle 1 (7 ligure 7).

A [line alandon(ent [lan that includes the South Craigend lil]e [ilns and is
“ased on OS 1st edition [1all ing shows the [ilns clustered around the [line
entrance rol] where the [ilns would [resul]ally have ['een serviced [y a
tralJway?6. The [lan indicates that the [1ine eing al“andoned was worling [lac(T]
"anded ironstone [ut the el I licit identilication ol areas ol lsolid lill estonel and [solid
lilelon the [lan conlir1s that the [1iners were also el tracting (or had [ reviously
eltracted) coal and lir estone.3” The coal and lif]estone would have [ed the [ilns
clustered around the [Jinels [Tain entrancel which is still visi[le as a degraded
(infilled) gullyliCe [eature cutting into the hillside.

The gradiol | eter survey o the South Craigend lilns indicates sullsurlace
structures all arently [resent [eneath and [etween [ilns ([ligure [11). We interlret
these structuresiwhich are yet to ['e e[ cavated(to (e sullsurface [lul]lingto aid



the oleration ol the Tiln[T"erhal’s [eing sillilar to the ty['es re[orted 'y Radclie in
Ceatllired clall [ [ilns in early 19th[¢century Scotland and [y rohnson [rol]
elcavations in Yor[shire®. Car_on diolidelthe [Jalor [y[Troduct in calcining
lir)estonel'had to ['e vented away or else it would have [uenched the llalle. Thuslit
was essential that a Ciln [le vented[while also not allowing too [Tuch olygen to the
Tallelwhich could have overiheated and vitrilied the lilTlestone. A [lile o[ Tiln waste
adlacent to the South Craigend lilns ([igure [/A) includes lull ['s ol such vitrilied and
'over(coo! ed[ stone.

OTHOR ICRASTRIOCTER

As well as trallwayslinlrastructure in the [laldernoc(lil]e industry included now!]
allandoned lanes/roads that connected the [iln fields on the higher ground ol the
ulland [Juirs ([Joors) to transort routes on lower ground (Cigures 8 and 9). [Jach
lil)e roadlis now [lanled on either side [y a line ol straggly hawthorn trees that
have grown(on(Irol ! the hedges that lined the roads. The roads were well(1]ade
with Cuilttullell CanlT]ents and [Tasonry(lined cuttings to [1aintain the gradients [or
(Cresullally) horse and cart. The detail o the construction o these roads awaits
‘urther investigation [ut they have so (ar revealed no evidence ol tral lways. It is

sl eculated that the rectangular(1 1 [][deel | stonellined tan(at the tol 1ol the South
Craigend liCle road ([ligure [))[ I rovided water [or horses at the tol1ola long clil] [l
Running water at the tol ol the cli”] [Jwould have (et that need [or the Glenwynd
lit)e roadl‘and the Langshot lil e road! the least steel ol the three lil]e roads had a
rectangular tan(]at the [ottol] ol the hillslole that the road serves! as evidenced on
OS 1st edition 2[Jinch [Jalling.

The liTJe roads were [or trans[orting the lil] e to lower elevationsand then[Tor
sol e ol this lilJel to the [orth and Clyde Canal that connected Scotlandls west and
east coastsl and (with the [Inion Canal) Glasgow and [idinurgh (ligure 9). An 1822
advertisellent in the Glasgow Courier advised that [lalgrochan Lille ([algrochan
“eing at the (oot ol the Glenwynd and Langshot lil]e roads [ [igure 8) was [eing
sold at Hungryside on the canal (an(1as well as at the [lalgrochan Li(1e Shed at
TortrDundasthe Glasgow ter(linus olthe canal.?®* The Glasgow Herald advertised
the lease o South Craigend [ar(] and its liCle and coal wor(Jin 18 0 hoting that ithe
TJorth and Clyde Canal Whar[“at Hungryside is within three [Tiles o’ the Mines.#0 Sol]
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lirl e and coal were trans[ orted at least three [Jiles [y cart to the canal. The lin[]
“etween South Craigend (ar(] and the canal had [leen an enduring one [ecause the
1836 inventory ol an intestate South Craigend (arl]er included: itwo hundred
chalders ol lillel the stocl ol coals(lilJe [lc ulon the hill or at the worsl‘and a share
ol a [oat or scow on the canall#’

Other inlrastructure associated with lilJewor(s included large drains and(]
‘resullally fulllslat [lairslaith Trig ([ligure 6). The (looded [ine entrances in the
Trig area conlirl] that there was a water [ rolle(] in these [Jines[ des(ite the worls
Ceing on a local high Coint that was suflliciently elevated to host a trigono(]etrical
survey [oint. The ulhill end othe northern ol'the two large drains that lead away
rol] the lil1e lilns area is ad/acent to an oval water!illed del ression ([ igure 6). This
delression is interl reted as a collal sed shalt [or [ul[ing water' [ resullally [y a
steal] [Towered [ul] [l The location ol'the shalt and "ul][]or the drain directed to

the west [fol] the southern edge olthe Trig [iln field is unclear.

AGI OO THO DALDOROOCH MILOS

It is liCely that the oldest [Taldernocl(ilns are the two [an’s ol'horseshoelshaled
"ilns at [loghall that were not [1alled [y the OS ([igure 3). These [ilns now have
no surlace tol ogral hic el 1 ression and were alllost certainly wellland(truly delunct
Ty the tilfle ol 11id19th century OS [1arTing.*?> These are allong the s(allest [ilns
investigated here and they evidently lacthe solhistication o the sulsurlace
“lulJling seen at South Craigend (Lligure [11). Moreoverl(llt is clear rol| elsewhere
that the horseshoelshal ed clal1[17iln is an early (or( 1 notally [rol 1 al'out 20(1] to
the northeast ol aldernoc(lin ([ Ter [JannoclTurnwhere the horseshoelshaled
clal] [1[iIn is overwhel(lingly nulJerically dollinant and where Harrison has
concluded that lilJe ['urning was early ([1y the late 16th centuryl’and [‘erha’s long
Celorel).4

Aleit the horseshoelshaled liln is liCely to (e the early clall [1[lln [or(] [t
continued to (e used and is [resent in s(all nu] "ers allong the [Naldernocclall[]
“ilns[notally at South Craigend (two [ilns) and at the [lairs’aith Trig Lilnlield (two
"ilns). These horseshoelshal ed lilns are sidely[side with the [1ore usual [[shaled
Cilns and alTarently have the salle degree ol weathering and [ostlalandon(]ent
degradation[ 1 binting to their [eing ol"allrolillately the salle age as the [Ilshaled
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Cilns. [Jotwithstanding the continued use olthe horseshoelshaled [or[] o[ TilnTit is
nonetheless concluded here that a concentration o the horseshoelshaled [or[]
indicates an early [hase ol the industry.

It is clear that the [laldernoc!lil]e industry ol erated over a consideralle tille
interval. [Jilns in several localities have "'een [aclTllled [y later activity[leaving [iln
reInants with [artially infilled "acllends[nhotally the South Craigend grou17 [(ilns
(Cigure [A)Lwhere only short relJnants ol the ends ol the horns ol the seven groul17
‘llshaled clall[Ililns are visil le at the (0ot ol a slo’ e [or(1ing the edge ol an
eltensive and highly [T odilied area that was [rolally a worl[larea [or later []ining.
One clal[1[iln is also inlilled [ro[! the [‘acllat [Jorth [Jardowielan area not
discussed here ['eyond noting that it was revived in the lirst two decades ol the 20th
century (see Discussion[ 1 elow).

It is assulled that the sedi’lentation and inlilling olthe rectangular 11 (117
deel I stonellined tan(lat the to1olthe South Craigend lil1e road (ligure [) rellected
the decrease in activity in the area and associated lac /ol ] laintenance o[
infrastructure as the industry wet into decline. The y? statistic [or the [est (it [or
wiggle(l]atching the stratigral hic sel uence ol lead in the inlill sedil]ents to the
dated lead [alllout record in Loch Lol Jond yields a [lasal age ol the infill sedillents ol
calendar year 1824.0(Lligure 10). In [act_the values ol the y? statistic [or [asal ages
ranging rol1 1819 to 1843 are all low and [rolally all statistically signilicant (or at
least not statistically signilicantly dilerent ro[] each other). The wiggle(llatching [y
the [Jacon soltware yields a [‘asal age [or the South Craigend sedil lent inlill ol
calendar year 1828 with a 9( 1] conlidence range ol calendar years 1831.6 to
182[11. The [Tatch [etween the two totally indeendent all roaches to wigglel]
“Jatching the South Craigend curve to the dated Loch Lollond curve is il] [ ressive.

We tale these data to [ean that the South Craigend water tan(started to
infill in the second [uarter ol the 19th century and that the South Craigend li( e road
‘reldated the second [uarter ol the 19" century (and [rorally long [re’dated that
datelgiven the scale ol the lirJewor[ s at South Craigend). This lil]elTurning locality
was[ nonethelesslin decline [y the second "uarter o the 19" century[I_ut it was not
coll[letely delunct: the 1841 census ol Jaldernocl records 14 individuals connected
with the [roduction and sale o[liT]e in the [Jarishlincluding three liC] e [Tasters/two

coal and lille [Jasters(Jive lilJestone [Jiners and one lille [linerltwo lille Curners
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and one lilJe sales[1an (Talle 2). These were living in South Craigend( I Jarraston
and DrulJloclart and the nearly houses ol LinnCan(TJanlierrHaughhead and Red
iln** (Cigure 8). [aldernoclcoal [iners null Cered 12 in 1841 all residing in Hole
elcel t one in the neighlouring Carraston.*” The industry was in declinehowever(
“ecausel Iy the 1811 census(the nul]ers involved in liCle had drol T ed to si(Tall
residing in LinnCan T Drullloclart or Haughhead'and in coal to seven(living in
“larraston Red [liln or Hole. The 1861 census (Tal le 2) reveals that the decline was
continuingwith only one [ersonlis e[l [ loy[lent recorded as lilJelrelated (a [lil e
Cuarrierlliving at Haughead [1Ciigure 8). In 1871 there were no lille worlers in
“JaldernociJand only seven el [loyed in coal.

The industry's terllinal decline [y the [Tiddle olthe 19th century in the area ol
South Craigend is also signalled [y OS 1st edition [1al'ing ol all ol that areals [ilns
as [Old LilJelilns[Twhich is talen to [1ean that the [ilns were no longer
[unctioning.“® This decline in the lille industry in [Jaldernoc(Jis also coniir(led [y
advertisel ] ents [or the lease o South Craigend. The 180 Glasgow Herald
advertiseent noted al ove was not the last til] e the lease ol the [ar[] and the
associated [linerals were advertised. They were in [act advertised in the Glasgow
Herald a rather astonishing 24 tilJes in 13 [lonths in 18[7 and 188 thus:

Mineral lields in the [arish ol [ laldernoc! I Stirlingshirellor sale. To (e

sold[ ]y [rivate [largain [ lirst a lease ol the coalllil]estone and

ironstone in the (ar(] ol Hillhead and certain [‘arts ol the [ar('s ol South

Craigend and [Janleirland second a lease ol the coalllil]estone and

ironstone‘and the [yrites[alulschistusl]c in the lands ol Jarraston.

oth lields are oened ull [y [eans o[ lits(in Cartial o eration.*

It seells that the leases were not attractivewith three [urther notices in the
Glasgow Herald in 1861 advertising the lease o South Craigend[T_ut this tiC1e
without [ention ol the coalllil]estone and [laclIlanded ironstonel | erhal’s
signalling the final delise ol'the [linerals activity around South Craigend.*® In the
salle wayl the el][loy[lent o[ the South Craigend inhalitant in the 1811 and 1861
censuses is sil][ly that ol I arllerlwith no [lention ol the Lille Master el loyl]ent
ol two South Craigend inhalitants in the 1841 census. Sol the lil]e industry in
TJaldernoclwas in decline colling ullto the [liddle o 119th century and [aded alter
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that. The situation in Call [ sie has silJilarities to and [arallels with that in [Jaldernoc']
[ut there are il] [ortant di(leérences.

LiMo 0oROICG 10 THO CAMOSI ARCA

STATIAL DISTRIOOTION

Cigure 2 shows the distriCution ol'the lilleTurning areas in the central [arts ol
Calllsie [arish[ Tal le 1 indicates the rel1ains ol Jore than 31 ilns[all ol the clall[]
Uiln [orl][as in [laldernoc(| As also in [laldernoc!( 1 there are no draw [ilns in the
Calllsie area. The (rincilal areas to [ e discussed here are Culloch Slal [ [Jaldoran
and Sculliongour (also sol]etilles conlusingly called [Jalgrochan). The other
Callsie areal near Glorat House ([igure 2)(is not treated in detail herelelcelt to
note that the [1id[19th century OS 1st edition [Jall ed live clall ] ilns that were

ol erating there as the Glorat Lil le Worl s ‘adiacent to a [Coal and Lil ] estone Minel.l
This worls had closed [y the late 19th century 2nd edition [1alingCwith the [ilns
unlJlalled and the [Jine [eing lalelled as OIld Coal and Lillestone Minelland the
nalle (Glorat Lille Worl sl now al I lied to the larger lil' /e wor(s nearl y[ here nalled
"laldoran (see [elow).

The 1st and 2nd edition OS [1alling conlirl] that the re(7aining Cal [ sie
lirewor[ s were characterised [y renewal and regeneration rather than the decline
ol served in [aldernocl! In the [1id[19th century 15t edition [Jal [ing the
Sculliongour Lille and Coal Worl's had (our clal] [1lilns in a line with a lilth (ehind
thoselall iC] (] ediately adiacent to Minesl.iThe OS 2nd edition shows that [y the late
19th century these had ['een relorganised and re(Tuilt as a [anlJollive larger clal][]
“ilns in a linewith three sl laller clal ][] [ilns in a [erlendicular line at one end ol the
livelall served [y three tral lways to the [1id[19th century [1ine and to []ore distant
Jines alout 200[ rol] the Lilns.*

The Culloch SlalLille worls (Cigure 11) and liCle Cilns at the adiacent
Calllsie Alull Worl s are treated here together. Clal1(1lilns were the sole [Teans ol
litle [roduction [1alled in the [lid[land late 19th centuries at [ ‘oth Culloch Slal’and
the Alull Worls. [loth sites were ol viously sul‘stantially relorganised in the second
halC o the 19th centuryCwith Culloch SlallelTanding its networl o[l ]ine trallways!]
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as well as reluilding and reducing the nuller o[ [ilns (seven to livelall clall[]ilns)[]
“ut also allarently enlarging the [ilns (Cigure 11). The eight Alu’] Wor(s clal[]
litlelilns were also connected to their [ines [y trallways and to the Cal [ sie

“ranch / [llane Valley [ranch Railway [y the [1id[19th century. The 2nd edition OS
TJall'ing indicates that the null er o[JAlul] Worls [ilns relJained at eight[T"ut they
were rel uiltsulstantially relorganised and enlarged in the second hall ol the 19th
century (Talle 1).

OS [Jalling also conlirlls [Jalor relorganisation and e[l ansion ol the
lilleworls at [Jaldoran in the second hallolthe 19th century (Cigure 12). Mid(19th
century OS [Jalling shows a sl ]all Derry Coal (] Lille Worls ol erating at [Jaldoran
with two clal1 [ [ilns adlacent to a [Lil lestone Minel. A little to the east ol these worls
are [al | ed eight alandoned clal ][] [ilns [1alled as [OIld LilJelilns[adlacent to an
Old Lillestone [ty the late 19th century(the lir ewor(s had [ecole the [Glorat
Lille Worlsland had een reorganised and enlarged (Ligure 12). The two [1id[19th
century clal][]lilns had [een rellaced [y live larger clal] ] [ilns that were serviced
"y tralJways/ one leading [ro[| the [line to a [lat [latlor(! al ove the [‘acls ol the
Cilns rol] where the [ilns were [resullally loadedland one [fol] the ronts olthe
Cilns downhill to the Callsie [Iranch / [llane Valley [ranch Railway ([ligure 12).
These [ilns were now a [alor industrial ol eration with a direct connection to the
‘lainline railway syste(| that necessitated a [ ridge across the Glalert Water to 0in
the railwayand with one olthe largest clall [][iln that we have seen in this study!’
alout 11 long and [Jore than 2[] deel]([ligure 12). It is also [ossille that the s(all
ulland wor(s al ove the Glorat Lillewor(s that had [leen [Jall ed as [©OId[]
(alandoned) in the [1id[19th century saw latelstage revival. Here[il][lediately
adlacent to a shatl with a second ([ ossilly air) shaltisolle 7[1 to the north( three ol
the eight [ilns have had their horns shortened. This rolTedloutT] aterial has
evidently "een used to renovate one or two [ilnswhich loo[ ! resher and less
degraded than the other sevenland [1ay therelore have [leen used []ore recently.

IDCRASTRIOCTORI ADD AGL O THO CAMOSIT CILDS

It has already [ een noted how the Call(sie lil]e [ilns already had sul stantial
infrastructure associated with thel] [y the [1id19th centurylincluding trallways to
“Jines and to the railway networll It is thus [ossille (Cut Cerhals unliCely) that the
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‘Talgrochan Li‘ el noted al ove as [ eing advertised [or sale in the Glasgow Courier
advertisellent 0[ 23 May 1822 cale [ro[] the [Jalgrochan that is near Lennoltown
(i.e.[Sculliongour) and had [een trans( orted [y rail to Glasgow![ thence [y cart to
Cort Dundas and canal to the Hungryside [ridge. ° I that route is unliCely as an
el Tlanation [or the lile in that Carticular advertise[]ent(it is nonetheless clear that
Callsie lil1e would have een translorted [ rail.

OS [Jalling [Jales clear that lil]e [roduction in the Call [ sie district
el l'anded during the second hall ol the 19th century. Sul seluent OS [lalling
shows that the [Jaldoran (Glorat) and Culloch Slalllil’]e worls had ['ecolle delunct
"y the til]e ol'the 1914 revisions o[ the 6 inch and 2(]inch sheets. These 1914
revisions ol the 6 inch and 2(linch [1als also delict the Call[sie Alul] Worls as
Disused(1 ut there is disagree(ent [ etween the two [allseries on the lil/elilns at
the alull worls. The 1914 revision ol the 6 inch [1alling [1als the lilJelilns as
LiCJelilns[without the Disusedlalelil1[lying that they were still o erating at that
tillel [ ut the corres onding 2[linch [Jalldoes not [1allthe lillelilns at all and lalels
the whole area ol the alul] worls including the area where the lil]elilns were located
as [DisusedlITalen as a wholelthe [Talldata indicate that liTJe [roduction in the
Callsie area had 'ecol]e delunct [y the end olthe second decade olthe 20th
century.

The continuing 19th century vigour ol lilJe(Turning in Cal [ sie is rellected in
the Call[sie [Jarish census data (Talle 2)[with the [Jorelthan doulling o[]
elllloylentin lilJe [etween the 1861 and 1871 censuses [resullally rellecting the
develollents noted alove and in Talle 1. Tal le 2 also shows that el ] [ loy[/ent in
coal [Jining in Call(sie [Jarish lilewise increased throughout the second hall ol the
19th centuryl'and sol e ol that increase is all]ost certainly related to the liCle
industry (i.e.Ccoal [Jiners who were []ining coal [or lilJe[Turning [ut whose

occul ations were returned as related to coal).

Disciission

The Call[sie lille industry [lourished in the second hall ol the 19th century [y which
tille the [Jaldernocllindustry was essentially delunct. S all local olerations did

continue in [Jaldernocliright ulluntil the early 20th centurywith a current resident
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recalling his grand(atheris leasing and olerating ol the lill estone [ine and clall[]
Ciln(s) at Corth CJardowie in [Jaldernoc(]Jarish in the early 1900s. This ol eration

el [loyed two [ en to [roduce lille that was talen [y horse and cart to [lardowie
railway station ([ ligure 2) [or trans( ort on the [or(ler [lorth [ritish Railway [lelvin
Valley Railway line to Glasgow. " To all intents and ruroses howeverl the industry
in Caldernoc(I[aded as the Call[sie ol erations grew. The Call[sie industry itsell’
then [aded.

The [rielTearly[20th century revival ol the industry in [JaldernoclJand its
reliance on the railway [or trans[ort [erhal’s [oints to why the industry had earlier
‘aded in [Jaldernoc1ut continued in Call [sie[nallely[the railway syste(]. We have
argued al ove that the al [ 'arent [ocus ol the [Jaldernoc(lil]e roads on the canal
wharlat Hungryside ("iigure 9) rellects the il [ortance ol canal trans[ort (or the lile
industry in Scotland(s western Central [elt in the late 18th and early 19th centuries.
Thus(liC]elilns were sited on the canal edge (see albve)lli(]e was shil 1l ed and sold
at the Hungryside and [Jort Dundas wharvesand old clal ! [!lilJelilns are [Jall'ed on
the canallside on OS 1st edition 2[inch [1als at Maryhill on Glasgow!s north [ringe
and on a short deadlend s/ urlol the [Inion Canal near [allir[l"? Lilewisela [lalor
canal whar( to the west ol [ allir[Tin the [iddle ol the Central [lelt[is [hown as Lil e
Wharl and connects with a local [Lil e Roadlllut the railways arrival in Scotlandis
Central [elt in 1842 [uiclly drew trallic away [ro[| the canal and [Just have [1ade it
dilTicult [or the [Talor [aldernocllirlewor(s to collete with lifleworls [etter
situated in relation to el erging transiort lin(s."3 Thusthese lir ewors were already
delunct [y the tille ol the [1id[19th century OS [Jallingl el celt [or one groul]ol]
"ilns at [lairs(aith Trig and [‘erhals the odd one or two other Lilns. The Call[sie
Cilns on the other handwere clearly olerating in the [1id(19th century and had
invested in the infrastructure ol'trallway connections to the [1ines and(in the case o]
the Alul] Worls lillelilns[ to the [1ainline railway systel . Call[ siels [1alor groul s ol
"ilns then relorganised and el T anded in the second hall bl the 19th century!]
installing larger [ilns and [Jaintaining [JAlull Worls Lillewor[s []or develoling [
Glorat Lil1ewor[s [1connections to the railway systel]. The [1id(19th century Glorat
House lillewor( s was closed [y the late 19th century [ 'ut the Sculliongour worl s[]
"lore distant [ro[] the railway was relorganised in the second hall ol the 19th

century. [resullally its lir]e was carried to the nearly railway [y horse and cart.
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TOCHOOLOGY

IC'the sl 1all horseshoelshal ed [iln[which is the only [iln ty['e [resent at [loghall and
is occasionally seen elsewhere in [laldernocl I rel resents the early stages in the
evolution olclall ] [ilns[Cas the col [ents o[ Harrison and Maclay indicatewith the
technology then evolving into the [ishaled [ilns that cullJinate in large industrial
scale clall[Jlilns [1ore than 101 longlthen lilJe [urning technology "ased on clal [
"ilns in Scotland's western Central [elt evolved over the lile ol the industry in the
TJaldernoclTICal ‘sie area.* An inter(retation that the earlier "hases ol the industry
were in [Jaldernocllis sull orted [y [loghallis [anl1o[ 117 horsehoelshaled clall[]
"ilns. STall horseshoelshal ed [ilns continued to [ e used locally in [Jaldernocl T at
"oth the South Craigend and [lairs[aith Trig [ilnlields’and only one [ossilly
horseshoelshaled clall[]lilns has [een identilied in Callsie (at the Old Li(lelilns
to the east ol [ Jaldoran's Glorat Lil1e Worls[]igure 12). In other words(it can (e
argued that the [Jaldernoc!industry develol ed earlier than that in Call [ siel though
caution is needed with that inter( retation [ ecause the wides! read redevelol ] ent ol
the Call [sie industry could have olliterated rel1ains ol any horseshoe(shaled

clall [ Tilns.

Whatever al out that [oint ol detaill the [undal lental [oint to (e [1ade here is
that clall (1 lilns rellained the sole technology [or lille [urning in the study areal not
one draw [iln has ['een identilied in an area that has evidence o[ Jore than 110
clal] [1[ilns. Thus[there is no evidence that tenant fohn Lochryis undertaling in a
letter ol Luly 29 1813 to [ohn [llincaidl the owner ol the Woodhead [ Istate that covers
the study arealITindling Lochry( ... to [uild a draw Liln [or [urning liC]e in the course
o[ the nelt year[was ever (ullilled. ™

The el clusive [ocus on clall [1[iln technology in a [Jalor lir)elTroducing area
highlights the inal I rolriateness ol the widesl read and allJost el clusive el ][ hasis
on draw (ilns as el [lel]atic ol the historical li"le industry in Scotland. [ohnson's
relJarllin relation to Yorlshire (1t is regrettalle that there is no [1 recognition olthe
role olclal1[]Tilns in the develolTlent ollil(1e [urning technologyT1evidently alllies
elually to Scotland. ® Rell el Cering that in this area the relevant [art o’ the
geological sel uence consists ol lil] estone inter .edded with coallit is reasonalle to
conclude that the dolJinance ol clal][]lilns in the [Jaldernocl T Call[sie area [artly

rellects the relative ease ol o[ taining the lir]estone and coal with which to charge the
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Cilns. This interCretation is consistent with the siting o[ Tilns (][] ediately adiacent to
“Jine entrances o] where the coal and lil] estone could (e loaded directly into
lilns. [utit [Tust also (e rel el ered that lillel urners olten [relerred clall[]lilns.
Thus[ Carllichael noted in the 1830s:

These [clal]1 [ Tilns are [relerred [y [1any to the draw [ilns[lon account

ol the slow and sulerior [Tanner in which the stones are calcined’

whereas the [ractice ol daily relloving a [uantity olli( e [rol] the draw

“ilnCeither hurries the ol eration or deleats it ringing down the

lirl estone [elore it is thoroughly calcined."”

The installation ollarge clall [ [ilns at the Glorat Lirle Worls at [Jaldoran (Call [sie)
in the second hall ol the 19th century is telling in this regard(in that the ol erators o[
a [lalor industriallscale lillelTurning venturel connected [y a tralJway to the
“Jainline railway syste(] [installed large (11 long) clal11Tilns. OS 2nd edition 2[7
inch [Jalling ol the [Nalallray area near Milngavie shows that si‘llarge clall [ Tilns
ullto 161) long were also installed thereal out 7 [ 11 west/southlwest ol the
‘laldernoc!Istudy areal in the second hall ol the 19th centuryagainl draw [ilns were
not used.® This enter(risellarelled Mal@ray Worl1(Coal [ Lirle)on OS 2nd
edition [Jalling[was not close to a rail line [ut the road connections to Glasgow
seel] to have [een reasonalle.

The [relerence [or clal[1lilns is also evident in other [arts ol icentral and
western Scotland. It has already [een noted that the 4 1horseshoelshaled clal] ]
Cilns in uller CJannocl]urn (Stirlingshire) are liCely to [e early. Around [Jraehead in
Lanar( shirel to the southeast ol the [ resent study areal Ward has geolrelerenced
[lore than 140 clal [ Cilns. ® Sidilarly Jis et doculJents [1any tens ol clal] ] ilns
in Renlrewshire in western Scotland ' hoting that they were used(as in [Jaldernocl’
and Call[sielthroughout the life olthe lil]e[Turning industry in highly organised!]
industrial’scale o erations®. Lis et also col [Ients that cla] (] [ilns were o'ten used
side(ly(side with draw [ilns[ [ ut notes various reasons [or [relerring the clal [ [iln[]
to which can e added the reason noted herel[nallely[their ease and sil] [licity ol]
ol eration when [oth lil]estone and coal occurred together in the geological
seluence. [lis[ et noted that solJe ol the large clal ! []ilns in Ren/rewshire were
“lore than 2007 in length (i.e.[larger than the largest clall [ [iln identilied in this
study) and il [lied that clal] 1 [ilns were olten [relerred even when the coal had to
Ce [rought to the liTJestone. And linally on this [oint ol'the uliluity olclall ] ilns in

20



western Scotland a geograph wel sitel IRelics ol the lil]estone industry on

Dul Carton MuirCdocullents [Tany old liT] elrelated [eatures on Dul] [‘arton Muir(]
including liClestone [uarries’ trac(s related to the liCle industry and clarl [ [ilns. 8’
Incidentally( later draw [ilns are also docullented [or this Dull[arton site.

It is also clear o] the historical literature"as well as the [rol[] rel]ains ol
draw (ilns thel[]selves[that there was no universally acceted design [or draw [ilns[]
which were sulect to consideralle stresses when [ully loaded and [eing lired.5?
CollJon solutions to this issue included the [‘osticonstruction [uttressing ol the
“Jasonry [ilns and/or enclosing ol the ot ol the draw [iln within a [Jassive (and
‘resullally e[Tensive) [1asonry structure o[ the outset (Cigure 13).63 Such
solutions were [resullal ly deel]ed necessary to (ustily the cost ol 1 ringing in the
raw [ aterial when coal or lillestone had to (e [rought to the lillewor(s and [iring ol
the [iln was (selJi[)continuous. At the Charlestown whar(Iside lilJewors[lor
elallllelcoal was 'rought in [y rail [ro[] Dunler(]line and the li”] estone [uarried
on(site.%* CresulJally the cost ol transorting coal was oIset [y [eing alle to lire
the draw (ilns continuously and then to load the lilJe directly into shil's [or trans! ort
to [Jarlets throughout eastern Scotlandlas well as [y the returns [rol] shill'ing and
selling coal itsel .6~ When either coal or lil estone had to e [rought to the TilnCit
generally [Jade sense to locate the [ilns at the source ol lil]estone [ecause ol the
"00) weight loss in calcining lil]estone to lille and the generally higher [ rol ortion ol
lillestone to coal in the [iln charge (see alove).

Thusland notwithstanding [1any liCJelurnersiTrelerence [or draw [ilns and
these lilns[ undoul ted wides! read use in Scotlandlit re[ains clear [rol] Call[sie's
Glorat Lil leworl s and Culloch SlallLillewor(s and the [lalallray Worl sl as well as
Tol] [isl[etls worllin Renlrewshire[that clall [ ilns were a [erlectly vialle and
econolic technology [or industrial’scale [roduction o[liT]e until at least the end o’
the 19th century. The rel uilding ol oth ol the Glorat and Cullch Slal/Lilewor[s in
the second hall ol the 19th centuryl the consideral le sile ol these wor[ s[largest
clal] [1[ilnsand the lilJewor s connections [y trallways [oth to [lines and to the
“Jain rail networ(]or shiCl'ing ol'the lir]e[‘all conlir] the scale ol'the li(lewor[s[]
inlrastructure and econollic invest( ent.

The clall [ liln was a low(cost and relatively straight/lorward way to [urn
lirlestone [ut the [1ethod nonetheless needed care and attention. As we have noted(’

the lille Curner [aced two contrary challenges: clalling the [iln was necessary in
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order to control the rate oll'urning and hence the tel][erature [1too hot and the
lirlestone would have [een calcined to uselessover(iired clin[er stone [1[ut
calcining litJestone [roduces carl on diolide which eltinguishes [lal e ilit is not
vented and/or iLblygen is not sul I lied to the [urning charge. Historical accounts ol
lirle Curning in clal] [1[llns in [Jaldoran noted the need to sullly air to the C"urning
chargel this challenge eing (et at [Jaldoran [y the [iln [Garryling[three s(all [iles
or [ens through the [ottol ] "and ullthe sides and ends ol the [ilnLin order to give
the air.® Curther gradiol] eter survey and e[ cavation o[ the [JaldernoclJclall [
Cilns relorted here will conlir] ifthe sulTsurface [eatures tentatively identilied in the

South Craigend gradiolleter survey are indeed [lul][ing to control the air sullly.

STROCTORO OO IODOSTRY

The Glorat Lillewor[ s dellonstrate that the industry was highly organised [y the late
19th century [ut it is el'ually clear that that degree ol organisation had elisted (or a
consideralle til e as [1alor clusters ol I'ilns around [Jine ol enings are col![lon
throughout the [Jaldernocl1Callsie arealincluding at South Craigend[ I lairslaith
Trig[Jaldoran Culloch Slal 1T loghallCand so on. [I[uallythere were s(alllscalel]
indeed [erhals lonel ol eratorsi such as at South Craigend( ] ut even these s(alll!
scale ol erators generally located their [iln close to a [line.

The newslaler advertise[]ents noted alove indicate that the lir)ewor(s
ol eration was [y landowners and estates leasing out the [lineral rights. Leases
collJonly included incentives rol] the landowner(such as those in an 1813 lease
"etween [ohn [incaid ol Jincaid (the landowner) and ['ohn Lochry (Loughry) in
which Clincaid agreed to "ay (100 towards the sinling ola [it to the coal (1130 when
the it had reached 101 athol1s[ 180 on reaching the coal’and the rellaining 40
when the aloveground worls leading to the worls were [inished.®” The lease also
ol liged the landowner to [rovide the gin (winding gear)(gin rol es and hutches(
windlass wheel and roles and other [Taterial used [or [Joving [Jaterials and [Ten u’]
and down the [it shalt. And thirdlylrent was 1100 [or the [irst year ([resullally as
an incentive when there was no [ roduction)( ] ut then rose to (1160 years [or the
rel]aining nine years ol the lease ['lus Lordshil’s ol ‘one ninth ol the gross outlut ol
coallone seventh "art ol the sale olli[1e and one shilling [er ton ol the sale ol

)greenl(unlurnt) liClestone.
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CoocLoslons

"ohnson has coll[]ented that lir e is the Cinderella ol industrial archaeology.®® The
results [resented here [ean that that can (e eltended to say that clal] [ ilns are
the Cinderella ol li( e [iln archaeology [Irarely investigated and even [ore rarely

el cavated. The alundance ol clal][]liln rellains in the [Jaldernocl 1 Call sie area
“rovides the o[ ortunity to e[ Tlore the details ol this technology[therely to eltend
rohnson’s intriguing results on cla’] 1 Tiln structure and [Uinction.®® The elclusive
use ol clall[1lilns in the Jaldernocl 1 Cal [ sie area is reasonal ly e/ T lained [y a
colllination ol a regional [relerence [or clal][][ilns (i.e.[local custol] and [ ractice)
and the [ossilility oleltracting interledded coal and li(1estone in the one [Tine or
Cuarry. That hyCothesis [Just await [urther archival worT1 ut even il oth [actors are
conlirledlit relJains clearlIrol! the historical literature on lilJelurning and [ro(
lislet’s data [rol | Renlrewshirelthat sol /e lillelurners sil|lly [relerred clal[]
Cilns"and that clal [Tand draw [ilns ol erated side(TyIside at the "eallollillel]
“urning in Scotland's western Central [Jelt. In other words[ the clal [17iln was itsel’a
sol histicated technology that was not si' 1 ly a ['recursor to [1ore sol histicated draw
"ilns. The slill rel'uired to ol erate a clal ! [/ [iln[ 1 oth in ter(1s ol loading it and then
controlling the [urniicould (e rewarded [y a higher "uality lirle[‘/as Carllichael
Tointed out.”® In shortcla [ Tilns were not necessarily used si1 [y as a locall]

sl alllscale technology that [ight have [een lired only once to [ roduce lille [or
agriculture[ I 'ut were a central ele(Jent in a highly organised industry sul I lying a [ey

ingredient in the develol11ent o[ Scotlandis industry leconol]y and ur(an centres.
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We than(llandowners in [JaldernoclJand Call[sie [or access to [ilns on their
‘rolerties[eslecially Williall and Alec Henderson ol [Tettlehill"and David Ralston
ol [Castlehillllor Cerllission to underta’e the geolhysical surveys at [Joghall and
South Craigend! res[ ectivelyl and the Stirlings ol Glorat [or access to the [iln
rellains at [Jaldoran. We also than(sta/Tat [last Dunlartonshires Willial] [latricl]
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OishoOet al.CLiCJe Curning in clal] D ClnsCScotland’s western Central Celt

Table 1. DuTJ Cers o[ Tilns in Daldernocland Call[sie rol] OS Jalling sulTlelJented [y lield
checling. All Tilns reCorted here are clal] [1Tilns and no draw [ilns have Ceen either DalTed [y OS
or identified in our flield JalTing. Refer to Cigure 2 [or locations.

Locality;
guide GR and
Fig reference

(if relevant)

Area
(Parish)

Number
of kilns

Other lime-related features from OS mapping, field
checking, census data, archives etc

(1. UoghallJ
[SI79741]
Ligure 3

[Jaldernoc(]
(UaldernocL)

17

1.0o [lns or (ines [allked [y OST

2.S0all horselshoe shaled Lilns revealed Ly
gradioll eter survey (Ligure 3A and )0

3.Heatlreddened ([aled) clay and vitrilied stone on
ground surlaceland sillilar colouration visille on
colourlénhanced Google [arth iClage (Ligure 3C)L

4.[lilns are adlacent to a treelcovered del ression
(Tigure 30) in which the TaldernocJLiJ estone is
Oalled as crolTing out. Local Chowledge conlir(Js
that the delression is the re[Jains ola coal and/or
lir] estone [uarry/lline.

(2. Uth
Lardowiell
[JS[81749

[Jaldernoc(]
(Claldernocl)

1.Reains ol"a grouJollour clafl [ Tilns (not Dalled
[y OS) [us one (now destroyed) [Talled [y OS on
0id19th century 1st ed. adjacent to ‘Coal Mine’;

2.0o [ilns [Jalled on OS 2nd ed. (late 19th century)
but ‘Airshaft’ mapped on 2nd ed. is adacent to the
four [ilns noted in 1.0

3.Local infor(Jation conlir(]s that one or [Jore ol the
groulJollour Lilns was ol[erating in the early 1900s(]
with the liTJe going [y horse and cart to local railway
[or translort (Cresullally [or the 1011 or so into
Glasgow( see telt).

[B. Holel]
0S60L7 2
Cigure 4

[Jaldernoc(]
(Caldernocr)

11

1.All OS mapped kilns labelled as ‘Old Limekilns’
(Cigure 4)0]

2.Multiple mines (‘Old Pit’; ‘Old Pit Coal & Limestone’;
‘Limestone Pit’; ‘Coal & Limestone Pit’ [the latter two
laCelsllacking ‘Old’, izl Clying active Lining when OS
surveyed the area in 18600

3.Rellains olelevated (constructed) ridge [or trallway
[ro] [Jine entrance to [ilns (Cligure 4)0]

4.Downhill terminus of ‘South Craigend Lime Road’
(Cigures 4 and 9).

4. LinnJ
S[907(6

[laldernocl]
(Caldernocr)

1.Single [iln adlacent to a ([resul]ally liC] estone)
[uarry or [linel]

2.nlalelled on OS 1sted. 6" mapping, but ‘Old
Limekiln’ on OS 1st ed. 25" and OS 2nd ed. 6"
Callingll

3.A Dalor underground lirl estone [Tine (the [Jaldernocl]
Linn Mine) is also adlacent(’

4.House ‘Linn’ mapped adjacent to the quarry and kiln
on OS 1st ed.; this is presumably the ‘Linn Bank’
occulied [y alilCle Oiner and his @tlily in the 18071
censusl(]

[lCnrooled house [JalTed on OS 2nd ed.

[T South

Craigend(]

15602760
Cigure [

[Jaldernoc(]
(Caldernoct)

37

1.All kilns labelled as ‘Old Limekilns’ on OS 1st and
2nd edsl]

2.Subsurface ‘plumbing’ connecting clamp kilns
indicated on gradiol eter survey ([ligure (1)

3.MultiCle [ine shalts (identilied in field and not
[alled [y OSlcentral [line entrance [Jallked on
[Jine alandon[Jent [lan [Tigure 80)(]

4.0rhill terCinus of ‘South Craigend Lime Road’
(Cigure 9).
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[6. ClairsCaith
Trigl
[1S96767
Ligure 6

Caldernocl]
(Ualdernocl)

26

(Cinicul
[ecause

t

are highly

d

a

[arts o]
his area

istured
Ly later
[orestry
ctivities)

1.0S Dalled only three Cilns[all labelled ‘Kilns’[]
iL] [lying that they were still [unctioning in the [1id[]
19thTas is also if] [ied [y the Cuildings ad@cent to
the TCilns Ceing Jalled as roo’ed"and the [act that
the lalels on the TJines do not include the descriltor
‘Old’; 23 [lns not Talled [y OST

2.Multiple mines, two of which mapped by OS (‘Coal &
Limestone Mine’; ‘Coal & Limestone Pit’); other
(unUalled) shalts very olLvious on the ground(
including two sulstantial water(lilled shalts_one o[
which isLin [lan view[ 11400 long and (1] widell

3.Rellains ol constructed ridge [or trallway (not
Called Ly OS) rol Uine entrance towards Lilns[J
and a dillerent tralJway [alled on OS 1st ed. [ut
not located on the ground]

4.Large drains running downhill away o] (Tul Cingl)
shalts.

(7. Glenwynd[]
[1S606761
Ligure 7

Caldernoc(]
(Calllsie)

24

1.All OSmapped kilns labelled as ‘Old Limekilns’;

2.Nine mines (all ‘Old Pit Coal & Limestone’) mapped
[y OS in area il] [J ediately surrounding these [ilns[]
with other unCJalTed Oines and/or air shalts located
in (ieldchecling and/or Oalled Ly OS as sl all
circular Conds[]

3.Glenwynd CarJ house is uLhill terinus olJ
‘Glenwynd Lime Road’ (Cigure 9).

(8. Langshot(]
[1S61.7(8

Caldernocl]
(Call Lsie)

1.All OS mapped kilns labelled as ‘Old Limekilns’;
2.0n side branch of ‘Langshot Lime Road’ (Ligure 9).

(9. Culloch
Slal]
[1S622773
Cigure 12

Call[sie
(Callsie)

1sted.: 7
2nd ed.:

O

OS 1st edition:

1.Mapped as ‘Limekilns’ on OS 15t ed 6" map and as
‘Old Limekilns’ on OS 1st ed 25" map;

2.M1700 long traCJway [JalTed connecting [ilns to
‘Culloch Slap Old Mine Coal & Limestone’.

OS 2nd edition:

3.Tilns reuiltD

4.Mapped as ‘Limekilns’ and therelore assulled to (e
oleratingl’]

(11000 long trallway still 'resent and a second
trallway[1'000] longto a new (second) [Jine is
Callked.

[10. Callslie
Alull Worls[l
[1S632770

Calllsie
(Calllsie)

1

sted.: 8

2nd ed.:

OS 1st edition:

1. Mapped as ‘Limekilns’ on 1st ed 6" and 25" maps;

2. Two tralJways connecting (ilns to [Jines: one [1T00
0 long to ‘Coal & Limestone Mine’'and the other [
960 m long to ‘Tarfin Mine (Alur] Coal [J
Li estone)’.

OS 2nd edition:

3. ilns reluilt rearranged and enlarged (two [Jalled
as [eing (117 11 long)(]

4. 10007 long trallway still connecting to lirst [line
noted under 1st edition, now called ‘Boydsburn
Mine’.

[(1M11. Daldoran
(Derry Coal [
Lile Worls
on 1st ed.
Glorat Lille
Worl(s on 2nd
ed)[]
1S6.0772
Cigure 13

Calllsie
(Callsie)

Derry: 11

Glorat:
13

OS 1st edition: Derry Coal [ Lifle Wor(s

1. Dight kilns adjacent to ‘Old Limestone Pit’ mapped
as ‘Old Limekilns’, and three mapped as ‘Limekilns’,
adjacent to ‘Coal Pit’ and ‘Limestone Mine’ (with a
further ‘Old Limestone Pit’ adjacent);

2. [inlJalled [it shalts or airshalts also identilied in
lield [Jalling.

OS 2nd edition: Glorat Li(le Wor(s:

3. The eight ‘Old’ kilns and adjacent ‘Old Limestone Pit’
as [Jalled in 1st ed. (see 1.) are re[eated in 2nd
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ed.[]

4. Cive large Lilns have rellaced the three ‘limekilns’
Oalled in 1st ed.(]

1 Tramway and roadway into ‘Levels’ (adits)airshail
plus ‘Old Limestone Pit’;

6. 600 [J long trallway connecting the Glorat LiC e
Works to the North British Railway’s Blane Valley
Oranch line (including a [ridge to cross the Glalert
Water).

OS 1st edition:
1. ULlns ol dillerent siLes and slight dillerences in

[12. Glorat [lanlview [ orChology (one with rounded end(the
House Coal [ 1sted.: [ rel] ainder with s[uared(o(ends)(]
LiCe Worls Call[sie ond e'd .| 2. 'Coal & Limestone Mine’, with two roofed buildings
(1sted.)U (Call Csie) 0 ” adlacentl
[1S644781 3. ‘Old Coal Pits’.
OS 2nd edition:
4. 'Old Coal & Limestone Mine’, with no buildings;
[l ‘Old Quarries’.
OS 1st edition:
1. ‘Mines’, ‘Old Coal Pits’.
M3. OS 2nd edition:
Sculliongour Call [sie 1sted.: U | 2. Uilns reluiltLreorganisedand allarently increased
LiCe U Coal (Call sie) 2nd ed.: in siCe and nulJ Ler o Jlilns(]
Worl[s[] - 8 3. ‘Levels’;
S626790 4. More than 800 J ol tralJways [Letween levels and

Lilns
[l Rooled [uilding adlacent to Cilns.
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Table 2. JulCers el [oyed in the liTJ e and coal industries in DJaldernocJand Carl [sie Darishes
according to various 19th century censuses

Census | [aldernocarish | Call [sie Carish
Line | 1841 14 30

1801 6 29

1861 1 22

1871 0 4
Coal 1841 12 70

1801 7 118

1861 14 118

1871 7 143

[lote: The 1841 and 181 census data were o[ tained [fol] www.reecen.org.ul [ and the data [or the
1861 and 1871 censuses were derived o] the [Ticrolill] colies olthe original census enu(]erator
[ools held [y the Tast DunCartonshire Leisure and Culture Trust at Williall DatricOLiCrary [
CirCintilloch. The Oicrolill] reader at the Williall [atricCILiCrary was [rovided [y the [ewsaler 2000
Crolect the Heritage Lottery Clund"fand the Regional [lewsaler Industry.



http://www.freecen.org.uk/
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Figures:

Figure 1. A. STetch olclarl 1 riln redrawn [y Clishol[ fol ] DisCetS. relJ3igure 1. 1. Degraded
rel]ains olclal] [l [ilns at OlairsCaith Triglaldernocl] (le(: Cilshaled [ilnCand right: adacent
horseshoelshaled [iln[Ioth at centrelle ol ligure 6 [see Ligure 2 [or location and detaill).
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Figure 2. MalJolthe CrinciCal lid e [iln sites in CaldernocTJand Call [sie Carishes. The South
Craigend [ilns lie in Daldernoc Carish. The adiacent Glenwynd and Langshot [ilns are in Call [sie
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Carish("ut they are treated here together as [art ol the [Jaldernoc(Jlil] e [ilns [ecause they are
clearly worling the salle occurrence ol the [laldernoc]Lil]estone and its associated coal.

C.
Figure 3. Coghall lirle Tilns. A. Gradio[ eter survey showing the rellains o117 horseshoelshared
claf OTlns. 0. The Toghall Tilns as revealed Ty gradioll eter survey in conteltChighlighting the TilnsT
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closeness to the ad/acent [ine in the Naldernocl1Li[estone and associated coal [1easures. C.
ColourZand contrastienhanced aerial [hotogralh highlighting the circular reddened Curnt ground
rel]nants corresonding to the [Jagnetic anolJalies in A and (1.
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Flgure4 OS 1st ed|t|on 200inch Dallling olliCl e industry reJains at Hole (Stirling Sheet 32.4
(Daldernocl Tarish)Csurvey date 1860 ullication date 1864). The elevated ridge at ulTer right is
interCreted to have carried a trall way o] old [it in ulTer rightthand corner. A second unT alTed
elevated ridge (i.e.['second tralJway) ran o] the southern end olthe Tirst trallway (at sCot height
2601y WSW along the [Jalled tracllto the cross(toad in the [liddle olthe [Cigure (arled
[M.M.2(3.30). That tralJway would have then continued on to the [ilns adacent to the [uildings
(UinersLcottages) at Hole. The road colJing in ol the northiwest iC] [] ediately to the west o[ Hole is
the downhill terJinus ol the [South Craigend LiCe Road[(see also [ligure 9). (Reroduced Ly
CerlJission o[ the Dational LiCrary o[ Scotland)
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Figure 5. A. Relains ol the lifle industry at South Craigend rased on field CarTing. Atleast one
further [iln and ad/acent [ine shaf occur [Ust to the south olthe area [Taled here. . South
Craigend gradiol] eter survey o[ /Grouls 2 and 3 [ilns ((6llowing null Cering in A at le(t))(the [lan[J
area [etween Grou(12 [iln 4 and Grou(13 [iln 1 corres’onds to a tree where it was not [ossille to
survey. [ote the Cossille sullsurlace structures ([Ilul Cing(M) in the door o[lln 3 in GroulJ]2 (centre
olligure) and [ossille connection [etween that [iln and the adacent [iln 2.
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Figure 6. The area ol [lairsaith Trig station showing [ilns and [Tines. OS [TalTing shows only the
three Tilns at centre right and no Tine entrances or drains.
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Figure 7. OS 1st edition 2[0inch O aD[ing o124 clar] Orllns near Glenwynd (Stirling Sheet 27.16
(Call Csie [arish)Csurveyed 1860 ullished 186[). Ground survey conlir(Js this [Jallling as
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accurate and as coll[lete as it is [ossille to assess[given the consideralle distur[ance Ly current
[orestry activities ol the northern halCo[the area in this ligure. (Re[roduced Ly [er[Jission o[ the

Dational LiCrary o[ Scotland)
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Figure 8. LiC e roads in [aldernoc[ I nalling various localities [Jentioned in the te[t["ase [1allis the
0id19th century OS 1st edition 60001al] (uller Cortion: Stirlingshire sheet 27 surveyed 18600
[ullished 186 lower Cortion: Stirlingshire sheet 32 surveyed 1860 Tullished 1864). SCLR: South
Craigend Lille RoadGLR: Glenwynd LilJe RoadLLR: Langshot LiTJe Road. (Relroduced [y

Cerllission olthe [ational Lirrary o[JScotland)
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Figure 10. Clots o2 values [or the lead (CJC) se[uences in the South Craigend water tanJ(Cigure
[JA) and the dated seuence in Loch LoJond. (A) 2 values [or the goodness o(lit [(etween the 170
[obint South Craigend [Trofile and all CossiCle 17 Toint Croliles [Joving [rogressively down through the
dated Loch LolJond [0 seluencelloled [art enlarged in (J). The DiniJul] y2 gives the [asal age [J
1824.Tsay 1820111 Tor the onset o'sedillentation in the South Craigend water tan(’seuence (and
hence the assulJed age ol'the onset o[ decline othe South Craigend liT e olerations).
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Figure 11.08 2nd ed|t|on 6" [1alling o[ Culloch Slalllil1e worls showing re(uilt [ilns and new
traCJway (Stirlingshire Sheet 27.STrevised 1896 Tullished 1899). The elevated ridge that carried
this second tralJway is still clear in the lield. (Re[roduced [y Cerllission ol the Dational LiCrary o[
Scotland)
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Flgure 12 0S 2nd edition 6" O a]Dng olthe [or(] er Derry Lille Wors at [Taldoran redeveloed in the
secnd hall‘ol'the 19t century as the Glorat Li(l ewor['s showing trallways connecting [ilns to the [line
north o'the Cilns and to the (T ainline railway to the south. (Relroduced [y Cerllission othe [Tational
LiCrary oC'Scotland).
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Figure 13. Google [Carth if1age olthe draw Liln at the [or(J er Cults LilJ ewors[Iitlessie ile (eastern
Scotland). Tote the Jassive s[uare [ asonry structure surrounding and sulTorting the Ciln Cot (the
central circular reature).
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