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Darwin at Llanymynech: the evolution of a
geologist

M I C H A E L  B .  R O B E R T S ' I

1831 was a momentous year for Charles Darwin. He passed his BA examination on 22

January, stayed up in Cambridge for two further terms and returned to The Mount, his
home in Shrewsbury, in mid-June. On 5 August he left Shrewsbury with Adam Sedgwick
for a geological field trip to North 

'Sfales, 
and after his lone traverse over.the Harlech

Dome returned to The Mount on Monday 29 August to find letters from John Stevens
Henslow and George Peacock inviting him to joint HMS Beagle. This geological field trip
was crucial for his work on the Beagle, For example, when he began his first geological
work of the voyage on Quail Island, he was by that time a competent geologist.t Though
others lfave studied the North 

'Wales 
tour in some detail, there is also another earlier and

much briefer episode to consider. Darwin appears to have geologized on his own at
Llanymynech in July. The contrast between his first recorded attempts at Llanymynech in

July 1831 and then elsewhere in North Sfales in August 1831 is most instructive, as his
development as a geologist can be followed in his field notes. Retracing his steps today, and
comparing his measurements and observations with new ones, throws light on what he
might have learnt at different points during that summer.

On his return to Shrewsbury in June, Darwin had already started to geologize in the area
and tried to make a geological map,'but don't f ind it as easy as I expected'. 'zOn 11 July
1831 he wrote to Henslow enthusing about his newly received clinometer:'It costs 25s
made of wood with plate of brass graduated.'He tried it out on'all the tables in my
bedroom, at every conceivable angle and direction'. He wrote of his intended geologizing:
'I suspect the first expedition I take, clinometer and hammer in hand, will send me back
very little wiser and a good deal more puzzled than when I started."

Shortly afterwards Darwin tried out the clinometer on Llanymynech Hill, some 16 miles
west of Shrewsbury, recording his findings on two and a half sheets of undated notes,4

" Chirk Vicarage, Trevor Road, Chirk, lfrexham, Clwyd LL14 5HD.
The Darwin manuscripts (DAR) are quoted with permission of the Syndics of Cambridge University Library.

This work was triggered off by the passing reference to Llanymynech in James A. Secord's article in BJHS, 1991,

and his sending me a copy of Barrett's paper. I wish to thank Jim Moore for advice, Gordon Litherland for

drawing the diagrams on his computer, and Dr S. Tunnicliff of the British Geological Society from Nottingham

for advice on the palaeontology of Cwm Idwal.
l  S.Herbert , 'Char lesDarwinasaprospect ivegeologicalauthor ' ,BJHS(1991),24,  159-92,on164'8.

2 F.BurkhardtandS.Smith (eds.) ,Correspondenceof Char lesDaruin,9vols. ,Cambridee,T9S5-93, i ,  124.

3 Burkhardt and Smith, op. cit. (2), i, 125.
4 Cambridge University Library (CUL), Manuscripts, DAR 5 (series 2), 1-2.
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Figure 1. Topographic map of north-west Shropshire and south-east Clwyd. Scale approximately
1:280'000. Sedgwick and Darwin's presumed route on 5,5 and 7 August 1831 is marked with a
dashed line.
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which are transcribed in the Appendix. In his notes Darwin wrongly stated Llanymynech
is '15 mi les NE'of  Shrewsbury.  He seems to have a tendency for  inver t ing compass
directions, for he made a similar inversion on the second page of notes, but corrected it
there. In the North Wales notes, made later, he did this twice, once on Moel Siabod, and
once on the day before reaching Barmouth, where it is noted by Barrett.5

Llanymynech Hill is a Carboniferous Limestone hill of 74I feet lying at the western edge
of the Cheshire/Shropshire plain with Lower Palaeozoic hil ls to the west (Figure 1). The
southern edge is a limestone escarpment modified by quarrying. The quarry face is
probably 50-100 yards further back than it was in 1831, but this does not prevent a fair
identification of the sites Darwin visited. Several visits were made to Llanymynech Hill
following Darwin's possible route from his notes.

After leaving Llanymynech vil lage Darwin first 'passed over a hil lock of a soft slaty
rock'on the way to this hil l . The only possibil i ty is the sunken lane leading to Pen y Foel
(GR SJ/265214), which gives a cutting in Ordovician strata. The strata are alternating
shales, with a fissile bedding, with thicker beds (3-6 inches) of distinctly bedded shale, or
shaly sandstone. Neither contain carbonate. These dip 70o to NN'S7 with a strike of 50o,
or ENE-\fS.W (see locality 1 on Figure 2). This does not correspond with Darwin's
measurement of 78", which did not state whether the inclination was to the north or south.
Darwin's direction or strike (terminology taken from Robert Jameson, Manual of
Mineralogy)G is ESE-WN\( and cannot be found in the cutting, despite taking a dozen
readings and double-checking the measurements. Darwin seems to have inverted the
compass points. This inversion of compass points, coupled with his bad spell ing, may show
Darwin to be dyslexic. According to T. R. Miles confusion between compass points is one
indication of being dyslexic.?

T H E  M A I N  Q U A R R Y

In the quarry itself, Darwin investigated'The Eastern side 6c high in the hil l ' ,  which is
probably the eastern edge of the amphitheatre at the south edge of the workings just above
the large tunnel (GR SJl2662l5). Here the rock is well-bedded and measurements are
diff icult owing to the irregularity of the bedding, which at best is almost straight. There are
several prominent ripple-marks, which are exposed in cross-section with a wavelength of
4 feet and amplitude of 9 inches, and associated with pillow structures (location 2 on Figure
2). Darwin's measurement of direction or strike as NE by N is diff icult to test but most
strata dip a shallow angle to the north on an east-west strike. He did not record any
diff iculty in taking accurate measurements as he did on his North Wales trip.

5 P. H. Barrett, 'The Sedgwick-Darwin geological tour of North Wales', Proceedings of the American
Philosophical Society (I974),118, 146-64, transcription on 155-62. The manuscript of Darwin's North Wales trip
is in CUL, DAR 5, fols.5-14. There are twenty sheets, the first being numbered'5', and those are referred to here
as 5i ,  Si i ,  5 i ,  5 i i  etc.

5  J .A .Seco rd , ' Thed i scove ryo f  avoca t i on ;Da rw in ' sea r l ygeo logy ' ,BJHS(1991 ) ,24 ,133 -57 ;137 ,Da rw in ' s
annotations on his copy of Jameson.

7 T.  R.  Mi les.  Dyslexia.  London. 1983. ch.  11.
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Figure 2. Sketchmap of Llanymynech Quarry and environs. Scale approximately 1:8,000. The
numbered localities are referred to in the text.

In the centre of the quarry Darwin described 'great cracks passing straight thrugh the
rock now filled with clay'. He did not say whether the cracks were vertical or horizontal.
As I have not found obvious vertical cracks, I conclude that he was referring to the thin
bands of reddish clay which vary in thickness from 1 inch to 6 inches, Iying between thicker
beds of up to 10 feet of limestone (location 3 on Figure 2). These can be traced over much
of the rock face. This corresponds to the lower part of the main quarry where there is an
alternating series of limestone beds (1-3 feet) and reddish mudstone beds (6 inches to I
foot). Below this in Cul de Sac Quarry some of the mud bands are 1 inch thick. The mud
is washed, often staining the rocks, and is probably the reason for the red tinge of much
of the limestone recorded by Darwin. It is baffling to consider how Darwin surmised that
the cracks were later filled with clay when extensive thin bands of clay are common
throughout the quarry. The clay seams indicate that the strata were deposited close to the
shore, as is also the case near Colwyn Bay. Darwin concluded his notes with a mention
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about the Delve, which was not identified, but is possibly buried by waste near the old
limekilns.

T H E  P R O B A B L E  D A T E  O F  T H E  L L A N Y M Y N E C H  T R I P

Darwin gives no date on his Llanymynech field notes. As his notes contain measuremenrs
of inclination and dip requiring a clinometer, the trip evidently took place after he received
the clinometer on or shortly before 11 July 1831. As Darwin does not refer to his
Llanymynech trip in the letter about the clinometer to Henslow, it is therefore probable
that this trip took place after 11 July.

It has been suggested that the notes were made in the first few days of the Sedgwick tour
beginning on 5 August. Secord in a footnote says that'several pages of early f ield notes
from the area around Llanymynech...may date from this time, or may have been made
during the first stage of the tour with Sedgwick.'8 This gives three possibilities: either
Darwin and Sedgwick visited Llanymynech on 5 August en route to Llangollen or on a day
trip from Shrewsbury, or Darwin visited it on his own some time before 5 August.

There are several reasons why it is unlikely that Darwin visited Llanymenech with
Sedgwick en route to Llangollen on 5 August (see Figure 1). First is the time factor.
Llangollen is 31 miles from Shrewsbury along the good London-Holyhead road, which
Telford finished in1824. Sedgwick and Darwin would not have covered the 31 miles in less
than three hours.n Allowing three and a half hours for travel, an hour for lunch, an hour
for ascending Castell Dinas Bran, a steep climb of 800 feet, and a couple of hours with
Robert Dawson, as described in Sedgwick's notes for the day, this would almost take them
up to dinner and the need to find an inn for overnight accommodation. This in itself gives
a reasonable day without a long diversion on minor roads to Llanymynech. A detour via
Llanymynech would, on a conservative estimate, have added a further five or six hours to
their journey. Secondly, Sedgwick did record a few lines of notes on Llanymynech,
detailing the dip of the Greywacke, giving only the angle of dip and not the direction. The
tone of these notes suggests, however, that he took his information about Llanymynech
direct from Darwin, not from an actual visit.10 Thirdly, Darwin's notes on Llanymynech
were made on three sheets of paper whereas those for his North 

.Wales 
trip with Sedgwick

are in a notebook, with each page filled up. If he visited Llanymynech on 5 August with
Sedgwick it is most likely that he would have used the same notebook.

Of these reasons the time factor is probably the most importanr, and on its own
mitigates against Darwin and Sedgwick going togerher on 5 August. The 'immaturity' of

8 Secord, op. cit. (6), 144 n3l.
9 I was given an estimate of 9 m.p.h. from Miss Joan Hanmer, former groom at Chirk Castle, where Fanny

Mostyn Owen lived after she married Robert Myddelton Biddulph. Fanny was buried in the crypt at Chirk Parish
Church in 1888. See also Burkhardt and Smith, op. cit. (2), i,192.

10 Adam Sedgwick, entries for 4 and 5 August 1831, Sedgwick's Journal, No. XXI (1831), pp. 11 and 13,
Sedgwick Museum, Cambridge. See also Sedgwick to R. I. Murchison, 13 September 1831, in J. W. Clark and
T. M. Hughes, The Life and Letters of Adatn Sedgwick,2 vols., Cambridge, 1890, i,377-9, on 378. In his notes
on Llanymynech Sedgwick uses a particular manuscript notation, ' * NB', which is also used to mark notes made
by the leadkilns at Pontesford (Pontesbury) referring to'a very rich lead vein at Snailbeach', a lead mine 5 miles
frorn Pontesbury, a place Sedgwick could hardly have visited that day on time grounds, yet was worthy of detailed
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Darwin's notes further suggests that he probably carried out the work on his own. These
two reasons, in conjunction with Sedgwick's ' + NB' notes on Llanymynech, give a strong
probability that Sedgwick was not present when Darwin visited Llanymynech.

It seems most likely that Darwin went to Llanymynech on horseback one day between
11 July and 1 August, when Sedgwick arrived at The Mount. Time would be no problem
as it would have involved only a two hour horse-ride each way. Allowing an hour for
Iunch, and several hours field work, this would give an eight hour day, small beer
compared with his 20 or 30 mile trudges in Snowdonia. This may not be conclusive, but
a July solo trip makes better sense. Llanymynech is most likely to be one of the sections
around Shrewsbury referred to in his Autobiography and it seems that these are the only
extant notes from before his trip with Sedgwick.ll However, why Darwin chose
Llanymynech rather than the nearby Breidden Hills (Ordovician volcanics with outcrops
of trap) remains a mystery.

T H E  E V O L U T I O N  O F  A  G E O L O G I S T

As the geology of Llanymynech and the first leg of the North 
'sfales 

trip are similar, that
is, Lower Palaeozoic slates overlain by Carboniferous Limestone and then by Permo-
Triassic, a comparison should show any development of Darwin's geological ideas over a
few weeks.

During both trips Darwin made extensive use of his compass and clinometer. His notes,
for both Llanymynech and North 

'Wales 
reveal a changing use of the clinometer and, most

significantly, a changing terminology. At Llanymynech Darwin used the clinometer
indiscriminately and adopted the terms 'direction ' for ' strike' and 'inclination ' or ' angle'
for 'dip' and followed the diagram in his annotation of his copy of Jameson's Manual of
Mineralogy. l ' (Where Darwin uses 'D' i t  means d i rect ion,  that  is ,  s t r ike,  not  d ip. )
However, right from the beginning of his Sedgwick tour Darwin avoided'direction'and
'inclination' and consistently used the terms'dip' and'strike'. Perhaps the prickly
professor insisted on this. At Llanymynech Darwin boldly measured dip and strike of
irregular stratification with great precision, whereas later he was happy to record that the
stratification was irregular. Even on the first day with Sedgwick at Ruthin or at Penrhyn

Quarry he noted that; 'The dip very obscure SE 50'.13 During the North $fales trip there
were few mistakes in compass directions, as on the last leg at Bwlch Drws Ardudwy
( 'Drus Ardidy ' in  h is  notes) ,  where h is  notes refer  to  a 'h i l l  on NE s ide ' .  The'N'of  the
'NE'has e i ther  been scratched out  or  had an 'S 'drawn over  i t .  There is  no h i l l  to  the
north-east of the pass (welsh : bwlcb) but Rhinog Fach (2333 feet) lies to the south-east.1a

By the time Darwin reached Penmaenmawr Sedgwick had ensured he was familiar with
cleavage, but it was nearly twenty years before geologists came to a common mind that this
was not stratification. Much of Darwin's correspondence in the 1840s and 1850s deals with
cleavage, in which he frequently disagreed with Charles Lyell, who for a long time thought

11 C. Darwin and T. H. Huxley, Autobiographies, Oxford, 1983,39. Personal communication, Adam Perkins,
Cambridge University Library. However, a library search is necessary.

12 Secord.  op.  c i r .  (6) ,  l3z.
13 Barrett, op. cit. (5), 159; CUL, DAR 5, fol. 10ii.
14 Barret t ,  op.  c i t .  (5) ,  162;CUL, DAR,5,  fo l .  14i .
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that cleavage was a form of stratification. Darwin wrote to Lyell in 1849, .you are wrong
and a heretic on this point I know well.'r5 Near Llangollen, on the outcrop of Silurian ai
velvet Hill (GR sl203442), opposite valle crucis, visited by sedgwick and Darwin on 5
August, the slaty cleavage is at about 50o to the bedding and Sedgwick described this type
of structure in 1835.16 The excellent exposures at Velvet Hill showing how cleavag. i, not
the same as bedding may be why both Darwin and Sedgwick early reiected the equivalence
of cleavage and bedding.

At Llanymynech Darwin was imprecise in his nomenclature of rocks: for example . soft
slaty rock a very argillaceous Limestone'. His notes from Llangollen, however, on 5 August
use accepted terms such as: 'c lay s late ' , 'Greywacke' (L imestone), .c lay s late ' , .b lack
bituminous limestone', 'Limesrone fine-grained with petrifactions'. The change in
terminology is marked, and the contrast indicates a rapid development in geological ideas.
In the latter half of his North Wales trip Darwin also used a wider variety of rock and
mineral names. This development continued and the terminology used the following year
during the Beagle voyage on Quail Island is far more specific, with identification of lugite
and olivine.lT

At Llanymynech Darwin described 'great cracks passing strait thrugh the rock now filled
with clay' discussed above. On 8 August he found similar bands in the Carboniferous near
Abergele, describing them as 'uery ferruginous clay seams, thus recognizing them as
interbedded with limestone and not as a later infilling. Within two days of leaving Ruthin,
Darwin and Sedgwick were doubting the existence of old Red Sandstone and on g August
Darwin wrote,'From several observations I am sure the Sandstone does not.rop o,.r,
anywhere near Abergele. The very red colour of the soil under the escarpment, I attribute
entirely to the uery ferruginous clays seams in the rock itself and not to the supposed
sandstone beneath it. '18 These clay seams are similar to the'great cracks passing strait
thrugh the rock now filled with clay'found at Llanymynech 

"rrd "r. 
presenr to rhe west

at the quarry below Mynydd Marian, very close ro the new A55 road (GR gg57g5). Not
as thick or as prominent as at Llanymynech, they give a red staining which is absent to the
east' The mud bands are consonant with being in the basal beds of the Carboniferous. As
clay seams are not present on the hills to the south of Abergele, Darwin probably did not
go north-east from Bettws-yn-Rhos to Abergele as rhe geological notes imply, and as
shown on Secord's map,1e but continued northwestwards towards Colwyn Bay and then
cut back eastwards to Abergele, possibly for the night. It is also conceivable that Darwin,s
notes were written up later. 'Very ferruginous clay seams'would have been a better
description of the clay seam at Llanymynech. As this was wrimen when Sedgwick had sent
him off to do a traverse on his own it indicates Darwin's rapid progress as a field geologist.

Darwin apparently visited Cwm Idwal without Sedgwick, in contradiction to his later
reminiscences in his Autobiography and his letter to Professor Hughes of 24 May 1g75.
However, Sedgwick's letter to Darwin on 4 September 1831 -"k., it clear that Darwin

15 Burkhardt and Smith, op. cit. (2), iv,2g0, 1g November 1g49.
15 Secord, op. cit. (5).
17 Herbert, op. cit. (1), 15,t-5.
18 Barrett, op. cit. (5), 156; CUL, DAR 5, fol. 8ii.
19 Secord, op. cit. (5), 146;Barrett, op. cit. (5), 147-.8,757; and CUL, DAR 5. fol. 8i and ii.
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visited Cwm Idwal unaccompanied.2. sThen compared with his Llanymynech notes
Darwin's description shows how far his geology had developed in a month. Though from
today's vantage point he made several 'errors', the notes indicate competence in beginning
to unravel anarea of confusing rock types. Darwin seems baffled by the'altered slate'in
Cwm Idwal saying that' in general appearance it resembles a basalt '. He makes no
reference to the rhyolite of the Idwal Slabs, presumably thinking them to be the altered slate.
On the other hand Sedgwick'saw no basalt at Lake Ogwen' (meaning Llyn Idwal?) but
only a 'scory black pyritous variety of rock something between Lydian stone and compacr
felspar. It differs from basalt in being extremely siliceous.' This is a better description than
Darwin's of the dominant rock type at Cwm Idwal. If, as seems likely, Darwin was
unaware of the extensive Ordovician vulcanism with its interbedded lavas and sediments
(which was very different from that he had once seen around Edinburgh, with its vents and
sills) it is not surprising that in Cwm Idwal he believed he saw slate rather than rhyolite.
His notes indicate thinking out aloud as he wrote'it resembles a basalt '.21

Darwin described the lava at Devil 's Kitchen as'an inverted Cone'. These lavas in fact
lie conformably on top of slate which has since been folded to form a superb syncline.
However, from the gate at the entrance to the modern Nature Reserve the Devil's Kitchen
lavas do looA like an inverted cone extruded from a vent coming from below the depths
of the Kitchen, and'lapping over the slate'.2z With his Edinburgh experience ir is not
surprising that Darwin saw it as such rather than as beds of lava flow (see Figure 3). He
described it as'Basalt protruded out of the Slate', which may indicate that he considered
the'cone'to be intrusive as is Arthur's Seat in Edinburgh. Darwin does not say whether
he climbed up to the Devil's Kitchen, but he went at least to the foot of the scree below
the Kitchen, as he wrote 'I found Madrepores (corals) to the South of the lake.'23 However,
Sedgwick did not find them when he visited Cwm Idwal a week later, writing to Darwin
on 4 September 1831 'l ought however to have seen the madrepores.' In the same letter
Sedgwick also wrote, 'madrepores are quite as likely to be met as terebratulae'.2a He found
examples of the latter on Foel Goch, a mile west of Cwm Idwal. 

.Was 
Darwin mistaken

about the madrepores ? In the scree below the Devil's Kitchen I found serpulites (trace fossil
of worm casts) in a loose block which could be taken as a coral. However, according to
Steven Tunnicliff of the British Geological Survey, Bryozoa are present in Cwm Idwal and
the nearby Cwm Cneifion, and a solitary coral has been found near the summit of Y Garn.
Near the top of the PYG (Pen-y-Gwryd) rrack on Snowdon just below Crib-y-ddysgyl both
Bryozoa and a solitary coral were found. As Tunnicliff says 'this fauna is comparable with
the Twll Du [Welsh name of Devil 's Kitchen] fauna at the head of Idwal'.25 Darwin's
madrepores are most possibly Bryozoa, but corals and serpulites remain a possibility.

Darwin did not record finding any fossils at Llanymynech, but they are sparse. Few

20 Darwin and Huxley,  op.  c i t .  (11),39;  Clarke and Hughes,  op.  c i t .  (10),  i ,380-1;  Burkhardt  and Smith,  op.
cit. (2), i, 137-8.

2 l  Ba r re t t .  op .  c i r .  ( 5 ; .  159 -60 ;  CUL ,  DAR 5 ,  f o l .  l l i .
22 Barrert, op. cit. (5), 160; CUL, DAR 5, fol. lli i.
23 Barrett, op. cit. (5), 160; CUL, DAR 5, fol. l1i and rr.
24 Burkhardt and Smith, op. cit. (2), i,137.
25 Dr S. Tunnicliff, private correspondence; Internal British Geological Survey reports, WH/PD/80/12,

wH /PD / 80 I 87 and'WH /PD / 80 I 32.
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Figure 3. Sketches of Devil's Kitchen, Cwm Idwal, showing (1) how Darwin interpreted the structure
as an inverted cone from a feeder vent, and (2) the 'modern' interpretation of a simple syncline of
Ordovician volcanics.
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mentions of fossils occur in his North Wales notes either and never for stratigraphic
purposes. It seems that Darwin used lithology rather than fossils to determine the
stratigraphic succession where necessary.

By the time Darwin left Sedgwick and made independent surveys at Cwm Idwal and
Moel Siabod (Darwin's 'Shiabred') the notes displayed a considerable geological expertise.
It is difficult to believe that these were made only a month after the Llanymynech notes.
At Llanymynech Darwin spent much time measuring dip and strike uncritically and was
very basic in his lithological descriptions. Cwm Idwal, on the other hand, is not an easy
ate4, yet Darwin made very pertinent observations which, although not accurate from a
position of hindsight, do indicate a highly skilled and rapidly maturing geological observer.

It is small wonder that Darwin wrote of the North 
'S7ales 

excursion in his
Autobiography:'This tour was of decided use in teaching me a little how to make out the
geology of a country. Sedgwick often sent me on a line parallel to his...I have little doubt
that he did this for my own good, as I was too ignorant to have aided him.'26 Twice when
writing to Henslow from the Beagle he asked Henslow to thank Sedgwick for the Welch
(sic) trip.z1

This rapid development of Darwin's geological skill underscores what Secord wrote
about the period just before the North'Wales excursion:'He sti l l  lacked the tacit
knowledge, so essential to all science, that could be obtained only from a skilled practioner.
No amount of reading or abstract discussions of technique could serve as a substitute.'28
To which one could add random geological forays into the Shropshire countryside or
measuring all the furniture at The Mount with a clinometer. Not only did Darwin lack
tacit knowledge, he also needed an experienced field geologist to teach him how to do
geological field work and to make decent notes. Then, as now, fieldwork skills tend to be
caught as much as taught.

T R A N S C R I P T I O N  O F  T H E  L L A N Y M Y N E C H  N O T E S , g

Llanymynech 16 miles NE [sic] of Shrewsbury; to the north of the village about ] of mile in an
extensive quarry of Limestone. On the road to it, passed over a hillock of a soft slaty rock. some
of the Strata were crumblingaway by exposure to the air. Strata very distinctly defined inclined
at 78". Direction ESE 6a 1i7N!7. The quarry is worked in the escarpment of a range of
Carboniferous Limestone facing S by ]if. On the Eastern side & high in the hill where the
stratification is better marked the rock more compact & of a redder colour. the seneral D is NE
b N 14'. To the Westward & lower down D of st.ata is more NW 6< the angle lessl In centre there
of quarry are several great cracks passing strait thrugh the rock now filled with clay. To this line
the strata on each side are inclined on each side from [E crossed out] tOf 10" & from [W crossed
out] E 15o. It gives to the strata the appearance of curves. The stratification of the whole Western
side appears to be less regular than that of the East. At one place I observed a series of strata
having D ENE 10" - The lowest Strata of Limestone that are worked consist of rocks of a softer
texture, marked in patches by a brightish red, called by the'Workmen'bloody veined'Beneath
there is the Delve consisting of avery argillaceous Limestone, soft & wastingaway on exposure
to the air. it is not worth being burnt for Lime - The Workmen have never gone beneath this.

26 Darwin and Huxley, op. cit. (11), 39.
27 Burkhardt  and Smith,  op.  c i t .  (2) ,  i ,238,308.
28 Secord, op. cit. (6),144.

29 CUL, DAR 5 (series 2), fols 1,1.


