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Editorial

Last yeam decision was taken to return to haviag editorial teampne

editor from each of the three geological societidsnnifer Rhodes

represents the Lancashire Group 8§ DS2f 23Aa0GaQ ! aa2(
taken on the role of General Edit@eraham Sherwood is the Liverpool

DS 2t 2 3 A OdrdpredertaiveNbainchelter Geological Association is
represented by Peter del Strother

On behalf of all three societies, we wduike to thank Wendpimkisgor
her workas Editorduring the past thirteen years.

Jennifer Rhodes

Notes for authors
Articles and suggestions for future issues are most welcome and should be
sent to thefollowing address:

northwestgeologist@gmail.com

Articles should be emailed or sent on diskéerd files. Please do not

embed images in the text, but send them.geeg or.tif files with clear
tittes/captions so that they can be inserted corredtljo the text. Articles
should ideally be up to 3000 words in length. Figures and Tables should be
formatted tofit an A5 page.

Cover pictures can be photographs or high resolution digital images and
must include the name of the photographer, the socittywhich they
belong and information about the image including the location.

Copyright

Copyright in The North West Gegist as a whole is held fanchester
DS2t23A0Ft 1aa20AF A2y GKS [FyOl at
Association and the LiverpookGlogical Society. Copyright in the

individual articles belongs to their respective authors.


mailto:northwestgeologist@gmail.com

David Barnard Thompson (19322013)

David was a Manchester man, born and bred. He attended the prestigious
Central High School for Boys in Whitwortnegt. There he was taught
geography and geology by Norman Horrocks, an inspiring teacher, who
was a member of the Manchester Geological Association from the 1950s
to 1999 and the benefactor of the Horrocks Fund (see his obituary written
by David in North \&st Geologist 10,-9). David excelled in geography

and enthused in geologyegained academic distinction which led to him
being awarded a City Scholarship. On leaving school in 1950 he became
one of the pioneer students at the newly formed Universityi€e of

North Staffordshire, later to become Keele University. Here he achieved a
first class honours degree in Geography and Geology along with a Diploma
in Education in 1954. This achievement reflects his first priority to become
a teacher.

Although e receivedoffers of postgraduate research studentships from
several Cambridge Colleges, David decided to fulfil his National Service
obligations first and from 195%957 was stationed as a weather

forecaster at RAF Manby in Lincolnshire. Upon demohisdtis priority

to become a teacher took precedence over a higher degree so he became
a geology teacher from 1951072 at North Manchester Grammar School
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for Boys and after 1966 at its successor comprehensive school. While
teaching full time David registed for an external MSc at Manchester
University on the stratigraphy and sedimentology of the Peifriassiof

the NEof the Cheshire basin with especial reference to the Lower Keuper
Sandstone, supervised by Fred Broadhurst. This entailed 1:2500 mapping

of the rocks of Alderley Edge, an interest and expertise that David retained
GKNRdzZaK2dzi KAa fAFTS FyR O2ydNROdIzi S«
9R3IS¢ SRAUGUSR o0& W2y tN}3I® lAa a{oO
worth a PhD by the external examinigut not possible under the

regulations then in operation!

During the 1960s David was a keen and active member of the MGA,
leading field excursions, giving two presidential addresses in 1967 and
1968 which contributed to two landmark papers on the Tsiagsocks of
Cheshire published in 1970 in both the Quarterly Journal of the Geological
Society and the Geological Journal, as well as in the GA guide to the
Manchester region. He was also an editor of the Amateur Geologist, later
to become the North WedBeologist, where David still published papers in
1990s to 2000.

In 1967 David became a founder member of the Association of Teachers of
Geology (ATG), which later became the Earth Science Teachers Association
(ESTA). He was a council member for 37 yg¢ansnal editor 19791986,
president 19861988 and Honorary Life member from 1990. In some ways
hewasthe ATG/ESTA for many years where he played a major role
particularly on committees, lobbying, formation of examinations and
assessment and the develm@nt of earth science education in the UK.

David moved from secondary education to teacher training when he was
appointed as lectunein geology and science education at Keele University
in 1972. He became one of the founders of modern earth science
eduation, not only training geology teachers for the UK, but receiving
overseas visitors and travelling worldwide in promotion of this subject. For
this work he received an Honorary Award from the International
Geoscience Education Organisation in Hawaib®i7land the R.H. Worth
Prize of the Geological Society in 2002.

As well as his leading role in geoscience education David remained a keen
and active geologist on the Triassic rockghefCheshire and Shropshire
Basins. We worked together on the surpriiscovery David made of
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marginal marine trace fossils in the Tarporley Siltstones along the M56 in
1970s and on the footprint bearing rocks of Hilbre Island in 1990s,

published in Proceedings of the Yorkshire Geological Society, The North
West Geologistd R G KS t NPOSSRAy3Ia 2F (GKS DS
5F GARQE SELISNIA&AS ¢l & a2daK0I 08 2Af
sedimentologist and teaches reflected in the authoritative book,

d{ SRAYSyY il NE-wittdnNithQ dhdBidBidsanéand Ggerlyidel
Mountney, which went through three editions between 1982 and 2006.

After his retirement from Keele in 1997 David broadened his interests to
include the history of geology and particularly the local history of his home
village of Betley. This inclad producing a guide to the history of

quarrying at Grinshill, Shropshire, and the connections of Charles Darwin

as a geologist around Mere Hall in Staffordshire. Unfortunately the
SYONBIOKYSYy(l 2F tIFINJAyazyQa RAASH A&
research by 2006. The last time he was able to participate in a geological
gatheringwasvheni KS DS2f 23A 01t {20ASte&kDS?2
Bicentennial field excursion in 2009 to the West Midlands and North
Walesvisited{ & t S SNDa ©wngpldodkwheraChailBs: ( K
Darwin and Emma were married in 1839.

I AAYLIX S 3INIOGBSaldz2yS Ay {G al NBHI NB ¢
K2YS> 0SINBR (GKS AYyAONRLIIA2Y G5 @AR
3S2t23Aa0¢ @ ¢ KAa Aa utankndeiskatedentr LILINE
of all that was achieved by a personal friend and member of the MGA for

50 years.

John Pollard



! [ SGGSNI FNRY We¢KS [I1Sac
Alfred Harker to John Marr

Lyall I. Anderson

Honorary Visiting Research Fellow, SchodMugeum Studies,
19 University Road, University of Leicester, LE1 7RF
Email: lia3@leicester.ac.uk

Formerly Sedgwick Museum of Earth Sciences, University of Cambridge
Introduction

During the early 189 two Cambridgeaplogists, John E. Marr (1887

1933) and Alfred Harker (18%91939), undertook extensive geological
fieldwork in the English Lake District. Working from the previously

published Geological Survey Map and Memoir, they refined and modified

the geological tery of the region using a combination of stratigraphic,
palaeontological and petrological investigations. Harker was later to rise to
eminence in the fields of igneous and metamorphic petrology (e.g. Harker
1897). Marr was a stratigrapher and palaeonta&tgvho, amongst other

topics, specialised in the study of fossil graptolites (Nicholson and Matrr,
1895) and their stratigraphic application. He later defined the stratigraphic
GSNY W aKIATEALIYQ F2NJ 0KS dzLILISNX 2 A i
1907 ot aSR 2y | aSOiAz2y G !'akK DA
fruitful collaboration lasted about five years (Seward and T,ill&¢0)

before Harker venturedarth to enlistparti A YS Ay { ANJ ! NOK A
Geological Survey of Scotland.

The Archie of the Sedgwick Museum of Earth Sciences (University of
Cambridge) holds the archival papers of both Harker and Marr, as well as
those ofmany other historically important geologists (Anders@l4).

The Harker and Marr papers consist predominantlgexlogical field

note0 221 a® al NNRA& obsecdicely Auinberedigemd ¢ p
(identified with Roman numerals andtalogued as MARR 1/1£1/1/65)

YR | FdzZNHIKSNJ F2dzNJ YAaOStftlyS2dza 2\
geological career from 18716 1931. Within the Archive, any objects
associated with John E. Marr are given the four letter prefix MARR. Those
of his colleague Alfred Harker are identified with HRKR. These can be
searched through the Archives Huiitp://archiveshub.ac.uk/data/gh590
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http://archiveshub.ac.uk/data/gb590-hrkr

hrkr). Materials pertaining to the Sedgwick Club are indicated by SGWC
(seeAnderson & Theodore 2012; Anders@014).

A major reboxing and numbering project has recently taken plat®ein
Archive.This entailed examining and briefly describing the contents of
notebooks before cataloguing proceeded, under the guidance of the
Y dza S dzY Q & . QlobEIplig/4iodl exarination sometimes revealed
supplementary papers tucked into them. In notethoMARR 1/1/21, a
letter addressed to Marr from Harker was recently discovered and is
transcribed here for the first time. It gives an insight into the working
relationship between them and the work they were engaged in.

Lancashirdorn Marr was Yorkshidél y | F NJ SND& aSy A 2N
8SINBAP® . 20K KIFIR 0SSy dzyRSNHNJI Rdzl {52
students of the then Woodwardian Professor, Thomas McKenny Hughes
(1832¢ 1917). Marr was appointed as a University Lecturer in 1886, a post

he held unil 1917 when he succeeded Hughes as the Woodwardian
Professor (Hughes had previously succeeded the Rev. Adam Sedgwick).
Harker had graduated in 1882 and by 1884 was working as a

Demonstrator in the Dept. of Geology and the Woodwardian Museum

(the forerunne of the Sedgwick Museum) under Hughes. Harker became a
CStt2g 2F {0l W2KYyQa Ay Myypod® .& M)
geologists, but continued their association with the Sedgwick Club, the
Cambridge undergraduate geological society, long after gradoiati

Materials examined

This study involved the close examination of five geological notebooks in
the Sedgwick Museum Archive. These are listed below with short
summaries:

HRKR 2/1/5

¢CAGf SR WaraoSttlyS2dzaQr (GKAA y20S50:
listings of all geological excursions Alfred Harker participated in between
1877 and 1894. Here he also listed the excursion leader, or whether he

had gone alone. This notebook also acts as a key, listing on gpp@iall

2F 1 N] SNDRa y2 wdilclgea.1a 1SLi o6& KAY


http://archiveshub.ac.uk/data/gb590-hrkr

HRKR 2/1/16

¢tKAEd y2iS0221X GAGESR dmcd [1S 5A:
to the region between March 1889 and August 1890. On p.29 is a list of
fossils loaned to Harker by Henry Alleyne Nicholson (1848D9). At the

end ofthis notebook are a series of cresections and sedimentary

columns (Figures 1 and 2) which relate directly to this Lake District work.

The detiled stratigraphy of the intdredded lavas and sediments provide

us with an indication of how depth this stuly was (Figure 1).

MARR 2/2/20

CKAA y2GS0221 LINPOARSR RSGlIAfa 27F
Heathwaite, Dalton, and Murton during@l4 July 1889. He later visited
Melmerby and Milburn during 2§ 30 July 1889. Marr visited Bavaria, Hof
andDresden in Germany (A2 August 1889), but was back in the Lakes
during the period 14 September2 October 1889 and 2 Januar4

March 1890 visiting Marsdon, Malhappleby, Shap, Bowfell and

Waglale Head. These trips were in the rup to his summef890 field

season with Alfred Harker.

MARR 1/1/21

CKAE y2iS06221 NBO2NRSR al NNeby, SE Odz
and Troutbeck (25 March8 April 1890). Between 20 June and 13 August
1890, he visited Sedbergh, Hebblethwaite Gill, BroughiteRumess,

Broughton Tower, Malham, Applethwaite, Bassenthwaite, Shap Wells,
Ullswater, Wythbarn, Helvellyn and Patterside. The letter transcribed here
was discovered in the cover pocket of this notebook.

MARR 1/1/22

Entries in this notebook spanned 16 Augli800¢ 24 Januaryl891. They
covered fieldwork at Patterdale, Troutbeck, Carrock, Keswick Museum,
Kirkstone, Skelgill, Mardale and Shap between 16 August and 27
September 1890. Fieldwork at Shap Wells, Dalton, Coniston, Troutbeck,
Haweswater, Bapton andFalcon Crags was undertaken on 5 January
1891.

Marr and Harker in the field

¢KS LI ANDRA FASER SELX 2N} A2y a RdzNA )

GAYS (KSe& KIFIR 62N] SR (23SGKSNW® | SNI

HRKR 2/1/5 (p.4444) is ivaluable in identifying where and when they

gSNE G(23SGKSNJI 6¢FofS moOd ! aARS FNR
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reveal other interactions with Marr. In notebook HRKR 2/1/6 (Nantlle,

North Wales (1884)), Harker referred to some notes from Marr which he

used whilst investigating intrusive rocks in the area. In HRKR 2/2/6 (Sarn
DN} yAGS y23S8062212 LoMnTo0dMyyT003 |
referring to a petrological thisection of a rhyolite sample previously

collected by Marr from Llyn Idwal, Waléslt NJ SNR& 26y LIS { NJ
of Lake District rocks continued on from the pioneering work of the Survey
geologist J. C. Ward.

A preliminary examination of the data in Table 1 reveals that the only time
Harker and Marr were not in the field together fany length of time

during the summer of 1890 coincides with the date of the letter
transcribed below.

Transcription of the Harker letter
The following is a verbatim transcription of a letter from Harker to Marr
sent on 25 August 1890 (during the Uniugrsacation). Harker at the
time was, like Marr, interested in the use of fossils for stratigraphically
constraining both sedimentary and intbedded contemporaneous
volcanic deposits (Figure 2).
*kk
Waglale Head Hotel
Thursday August 2590

Dear Marr,

| am sorry to hear you are on the sick list & that there is no chance
of you joining me here. | spent Thursday in Keswick, where | found Nick
suffering from sore throat & graptolite zones. The next morning | drifted
down to Seascale by the early trainthence by coach, to the peril of my
neck, up to here. The weather is very villainous, but | am getting a little
exploration done by degrees. | find Stanah lavas (with only subordinate
breccias & ashes) in great force. They are seen in Mosedale Begls{ifi.2
another & in the hills to the west (Red Pike etc.): also across Black Sail &
the head of Ennerdale; in both sides of Scarf Gap & down into the
Buttermere valley where they rest on the-salled Skiddaws. | went into
this last place yesterday to amine the junction, but heavy rain impeded
my movements. The thrust plane is apparently rather irregular there, but
the volcanic seem clearly to overlie the lower series; the only rocks | have
yet seen above the Stanah lava group are those in LingwetinGhle way
dzLJ { Ol dzNJ cStft o® ¢KS& NBYAYR (KS WSEI
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RAlFLo2ftAaKE& ftGSNBR g9 L OlFyQd fglhe
expect the Bow Fell Group comes above Scaur Fell itself, [p.3] but have not
been up yet, owing téoul weather. | wish first to get through the work
which can only be done from here: e.g. there are the hills above the screes
though that takes us very near the big intrusive masses, which have made
the rocks very difficult to identify; the same applig®bably to your lava
from NW side of Wastwater, but | will look for it if | go that way.

| meant today to go up the Sty Head Pass & make for Base Brown,
whichwas a greathunting N2 dzy R 2F 2 | NRQ&X 0odzi 2c¢
falling heavily & all is hidaein clouds, so | shall wait a little longer. The
Survey map is worse than normal hereabouts, notes of lavas, often with
large amygdales, being mapped as [p.4] breccia & altered ash. There
seems to be little faulting here in the volcanic & | have not caeress
Fye aidya 2F oA3d WiSIFNERQ &Sio

It is a delightful centre, bar the rain. You feel as if you could not
put your head out of the window, without banging it against a mountain.
The company is scanty. A few dejected people come over from
Borrowdale, buthey only stay long enough to get their clothes dried and
load up with whisky before returning.

Adieu- hope you will improve rapidly. If you write, address to
/P YONRRIS a4 L R2yQl 1y26 6KSNB L :
Buttermere.

Yours truly,
Alfred Harker

*k%k

Notes on the letter

For anyone familiar with fieldwork in the English Lakes, this letter paints

an all too familiar picture rain stops play! HRKR 2/1/12 recedithe
proprietoress ofthe WaR I £ S | 2GSt | & Wa Késwick¢ & 4 2
suffering from graptolite zones was a reference to the Perithn Henry

Alleyne Nicholson. This is corroborated in HRKR 2/1/16, p. 29, which
indicated that Harker had borrowed various fossils from him. Nicholson

was then the Regius Professor adthral History at the University of

Aberdeen.

Ly LI NFINILK G622 GKS yIYS W2 ARQ I
1880). After training at the Royal School of Mines, Ward joined the

Geological Survey of Great Britainirclp ® | A& W[ I A 85 A a0 1
(Ward 1876) was published after the survey of Sheet 101SE (Keswick,

12



Skiddaw, Buttermere). His early death left the renewed investigation of
Lake District geology wide open to Marr and Harker. As-yebrold,

Marr had in fact met Ward whilst in the ogpany of his mentor Richard
Tiddeman back in 1874 (Oldroyd 2002, p.59).

I ' N] SNDa NBTFSNBYyOS (2 GKS LIKNIasS ai
in-joke between the two men. However, it also turns up in some verse

which Marr penned in his Notebook MARR /2 later in the field season.

We can constrain the writing of this verse at Mardale to occurring

between 24 and 25 September 1890, probably on the evening of the 24
Harker had remained at Wdale until 29 August before returning to

Cambridge, so the vses were the work of a lone Marr. They seem to sum
dzLJ al NNR& G(K2dAKGia 2y (GKS WRATTFAOdA
(Oldroyd 2002).

The verses are transcribed here for completeness:

Q)¢

G! LI I 3dzS dzaRRy I @& g |
Agglomerates also bed | Wy Q

Away with contortions & smashes,

Such games | do not understand.

Let thrusts be consigned to the Deuvil,
ale WIiSINBRQ 32 |f2y3 gAGK |
Let imps of Beelzebub revel,
In rocks which are twisted askew.

Accurst be the lavas of Stanah,
The rocks of GiEny be blowed;
Whilst as for the Eycotts, how can a,
aly (0Sftft ¢6KSNB (KS YAAaOKAST

¢KS 2KAGS {G2ySa |33ft2YSNIGS
As also the tuffs of Bowfell:
| dedicate every atom,
To inmost recesses af .

The rocks which occur on Torpena
Make every geologist sneer:
Oh! Send the whole lot to Gehenna,
To fuse and solidify there.

13



In Hades there may be a Johnny,
2 K2Qff @GSy ddz2NB adzOK NROla
For instance all underground Bonney

aAdKi Ayl KAa WSELISNARSYyOS

For my part, | hatethe volcanic
deposits are rather too much;
Beds furnishing relics organic
lf2yST Ay GKS Fdzidz2NBX L QR

Thus, Prof. Thomas G. Bonney (1833®23), who had taught both men,

F LILISEFNRBR (G2 KIFI@S 0SSy (GKS odzid 27F Of
waso/yS 2F . 2yySeQa FI@g2dz2NAiS SELINKBAa
GKAa OSNES FAGA 6A0GK 1 N]JSNRa LINEG)
WRAIFI 02t AaKte |If NERQ odzi al NNJ &22]

(1A

.CI

I ' N] SNRa YSydaazy 27 0420 KA yoRAFCE 20N Rl Kl
aSS1AYy3 SOARSYOS SAGKSNI F2NJ 2NJ | 3| )
faulting in the Lake District sequence. Oldroyd (2002) explained that Marr
had got caught up in the prevalent interest in thrust tectonics being then
invesigated in the NW Highlands of Scotland. He raised his own theory to

try and explain differential movement of strata by the invocation of low

angle BEW trending faults cut across in8ldirections by high angle tear

faults. That Harker commented on the ig@ar nature of a supposed
0KNHza G LXFySs FyR F f101 2F GSIFNI FI
to be suggests that he was being diplomatic with his senior colleague. As
Oldroyd (2002) pointed out, Harker never agreed with Marr on this theory

in print, although the latter stuck doggedly to it (Marr 1916).

The two friends later worked together on the Shap Granite (Harker & Marr
1891) but Harker published as sole author on the Carrock Fell igneous
complex in the Northern Lake District (Harker 18933r@yd (2002) made

the important point that after 1894, Harker and Marr went their separate
ways, with Harker concentrating on the Tiary igneous provinces of the
wSaid Oz2lad 2F {020t yR® Ly GKS SI NI
obituary notice for hé Lakeland friend and former colleague.
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Figure 2: Correlation of stratigraphic sections across the Dadtrict (from
HRKR 2/1/16). The Coniston Limestone forms an important marker bed. It
synthesizes the stratigraphic fieldwork Marr and Harker were engaged in

during the summer of 1890

Table 1
Dates Localities Association Archival
resource
1882 Appleby Inaugural HRKR 2/1/2;
Sedgwick MARR 1/1/12;
Club excursion SGWC 2/2/1
1885 [fTyZX Sedgwick Club HRKR 2/1/8;
Portmadoc MARR 1/1/15;
SGWC 2/2/5
22¢ 28 March, Shap Wells Joint fieldwork | HRKR 2/1/16;
1889
28 June; 7 July Stockdale Joint HRKR 2/1/16;
1889 Fieldwork MARR1/1/19

2 January 1890

Shap granite

Joint fieldwork

HRKR 2/1/16;

quarries MARR 1/1/20
20¢ 24 March Shap Wells Joint fieldwork| HRKR 2/1/16
1890 MARR 1/1/20
25¢ 30 March Cross Fell Joint fieldwork| HRKR 2/1/16
1890 with H. A. MARR 1/1/20

Nicholson

31 Marchg 9 April Keswick, Joint fieldwork | HRKR 2/1/16;
1890 Appleby MARR 1/1/20
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19¢ 24 June 1890

Sedbergh

Joint fieldwork

HRKR 2/1/16;
MARR 1/1/20

24¢ 30 June 1890 | Broughton Joint fieldwork | HRKR 2/1/16;
MARR 1/1/20
30 Juneg 2 July Bassenthwaite | Joint fieldwork| HRKR 2/1/16;
1890 MARR 1/1/20
7 ¢ 11 August Wytham Joint fieldwork | HRKR 2/1/16;
1890 MARR 1/1/20
11¢ 16 August Patterdale Joint fieldwork | HRKR 2/1/16;
1890 MARR 1/1/20
17¢ 21 August Troutbeck, Joint fieldwork | HRKR 2/1/16;
1890 Penrith MARR 1/1/20
22- 29 August Waglale Harker HRKR 2/1/12
1890. worked HRKR 2/1/16
alone
14 Marchg 6 April Dalton, Joint fieldwork | HRKR 2/1/17
1891 Coniston MARR 1/1/22
Bampton
2¢ 11 April 1892 Carroclell Joint fieldwork | HRKR 2/1/20
MARR 1/1/23
24.¢ 31 March 1893 | Carrock Fell Joint fieldwork | HRKR 2/1/20;
MARR XXIII
1¢9 April 1893 Mardale Joint fieldwork | HRKR 2/1/20;

MARR 1/1/23

1¢ 9 September
1893

Boot, Eskdale,
Ennerdale

Joint fieldwork

HRKR 2/1/20;
MARR 1/1/23

18




The manufacture of quicklime in limekilns
Peter del Strther

These notes refer to calcareous quicklime. Manufacture and use of
dolomitic lime is quite a different story.

1 Quicklime and lime mortar
If lumps of imestone are heated to a temperature in excess of about
80C°C, carbon dioxide is driven off and what remains is quicklime, calcium
oxide.
limestonedecomposes intquicklime and carbon dioxide
CaC@ --> CaO + CQ
by weight 100 -> 56 + 44

¢tKS LINRPOSaa Aa OFfttSR WOIFtOAYIlFGAZ2Y(
lumps of quicklime are approximately the same size as the original lumps

of limestone ba much less dense, because of the weight loss of 44%

arising from the removal of carbon dioxide.

If a precisely controlled amount of water is added to quicklime, a (violent)
chemical reaction ensues with much evolution of heat. In this reaction the
lumpsof quicklime break down to a dry fine white powder known as
hydrated lime or lime hydrate.

quicklime +a controlled amount ofvater --> hydrated lime
(hydrated lime is also called lime hydrate)
CaO +H.O --> Ca(OHl)

If exces water is added the lime is said to have been slaked and the
outcome is a slurry or paste of hydrated lime, such as might be used for
lime-washing a wall or for spreading on acid ground to reduce acidity and
improve soil structure. Quicklime was also sptalirectly on the ground

and in the eighteenth century its use was often a requirement set down in
farm leases. It was also used for disposal of hanged bodies in gaols.
Modern uses of quicklime and hydrated lime are outlined in section 5.
Lime mortar conists of a mixture of hydrated lime, sand (and/or other
fine grained material such as coal ash) and sufficient water to make a
workable paste. It hardens through the reaction of hydrated lime with
atmospheric carbon dioxide.
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hydrated lime +atmosphericcarbon dioxidereact togetherto
produce calcite and water
CalOH + Co -> CaGO + HO

Calcite is the principal constituent of limestone. Hardened lime mortar can
be considered to be mamade sandstone bound with calcite cente
Without access to atmospheric carbon dioxide lime mortar paste will not
harden. Lime mortar used in foundations would not have access to
atmospheric carbon dioxide so, prior to the invention of Portland cement,
foundations were built without a binddo hold the stones together. Lack
of sound foundations has been the cause of structural problems in many
medieval cathedrals. Portland cement, reinvented in th& &éntury, is
fundamentally different to quicklime as it achieves its strength through a
chemical reaction with water and is eminently suitable for use in
permanently damp conditions.

LF¥ &2dz LIZNOKIF&aSR WEAYS LdzideQ Al o+
by water to prevent premature hardening by reaction with atmospheric
carbon dioxide. Lim putty was used extensively for plastering, often

mixed with dung and horse hair for added strength. Lime wash, which is
slaked lime of paint consistency, is a very effective wall covering and can

be coloured by the use of pigments. It is still used astpalthough only

for specialist applications.

Ly GKS jdzAO1ftAYS YIydzFlF OlidzZNAyYy 3 AYRc
j dzZA O1t AYSXY /I hd ¢KS g2NR WEAYSQ Aa
hydrated lime, Ca(Okl)You have to interpret what is meagté Wi A YSQ
from the context. Understanding is important, because quicklime is very
much more hazardous than hydrated lime. In this account the word

i dZA O1 t AYS Attt y2G 6S F0oNBGAFGSR

2 Early kiln types

A field kiln, like that shown in Figureviould have been operated on a

batch basis. Alternate layers of limestone and fuel would have been
stacked in the kiln, vh a fuel to limestone ratio ahbout 1:4, and the fuel
ignited. After about 60 hours quicklime would be removed from the base
of the Kin. Itislikely that succeeding batches were produced with only a
short pause betweeras fuel would be wasted firing the kiln from cold on
every occasion. Most of the quicklime produced from these early kilns was
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usedlocally. David Johnson, lvis book on Limestone Industries of the
Yorkshire Dales, describes how he has identified kilns of this type in the
Craven area built between 1440 and 1700. (For details of this and other
references see Secti@).

Fig 1:Field kiln with fuel being bught by packhorse
(etching from Microcosm, by W H Pyne 1806)

Field kilns were serpermanent structures made entirely of stone. In a
simple form they appeared in the north of England in the seventeenth
century. Only in thenid to late nineteenth century did this design go out
of use. Some may have been operated on a continuous basis, with new
layers of limestone and fuel being added to the top as quicklime was
withdrawn from the base.

It is difficult to assess the fueffeeiency of early kilns; a reasonable
estimate would be that more than 250 kg of coal were required to
produce 1000 kg of quicklime.

The inner shell of a field kiln was a separate construction from the outer
WHAAAOE SQ & NUzO( dzNJatibn ahdKradacedRi®a A 3y
opportunity for rain water ingress, which could have had disastrous
consequences
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Figure2 is a diagram of a field kiln. Figure 3 is a picture of a similar kiln
near Hortonin-Ribblesdale.

Dry Stene. Bachwe Lime Kiln
bl from_indigenous _maktenals
size 1

Cross Sachon Shedeen Lime Kiln

Fig 2: Sketch byitlis Thornber of a field limekiln, about 3.5m diameter,
based on what he found at Shedden Clough (near Burnley)

Another example of a field kiln is shown in Figure 4. The kiln is adjacent to
the road. Like many such kilns, it was built into a slope sottteat

limestone could be transported downhill eaute to the kiln. Cow Ark is in
the Forest of Bowland, at NGR SD673454, about 7 miles NW of Clitheroe.

The arrangements at Shedden Clough, near Burnley, were unusual
because of the source of the limestormyt they are of special interest
and will be described in some detail.

In Shedden Clough are the remains of a large number of relatively
primitive kilns. Kilns of various designs were operated over a period of
hundreds of years. That is not to say thayaf these kilns operated for
more than a few months per year; some may have operated for one
summer only. Local resident and historian Titus Thornber spent a great
deal of time documenting the kilns in this locality; his work is preserved in
the local hstory section of Burnley Public Library.
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Fig 3: Field kiln near Hortan-Ribblesdale

At first sight, Shedden Clough is a very unlikely location for limekilns.
There is no bedrock exposure of limestone within many miles, so the
limestone could not bevon by conventional quarrying. At Shedden, a
deposit of till contains boulders of Carboniferous limestone. The limestone
was eroded by glaciers in upper Ribblesdale and the Yorkshire dales,
transported within the ice to Shedden and deposited there astke i

sheet retreated between about 18,000 and 10,000 years ago. Separating
boulders of limestone from the till must have involved considerable effort
as they were separated by hushing, Figure 5.
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