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Darwin's dog-leg: the last stage of Darwi:'nt WeEsh fEeld
trip of 1831
By MICHAEL B. ROBERTS

Chirk Vicarage,
Trevor Road,
chtuk,
Wrecsam LL14 5HD.

"At Capel Curig I left Sedgwick and went in a straight line by compass and map
across the mountains to Barmouth, never following any track unless it coincided with
my course. I thus came to some strange wild places and enjoyed much this manner of
travelling. I visited Barmouth to see more Cambridge friends who were reading there,
and thence returned to Shrewsbury and to Maer for shooting;" (Darwin and Huxley,
1983: 40).

Darwin's reminiscences about the last part of his field trip of 1831 have passed into
Danvinian folklore. It sounds romantic and heroic that the young geologist should, in
a style wo-rthy of Orde Wingate, simply take a compass bearing from Capel Curig
and then do up hill and down dale until he reached Barmouth. On 5 August 1831
Darwin had left Shrewsbury with Adam Sedgwick, visiting first Llangollen, then the
Vale of Clwyd and finally the country south and west of Conwy. After a week
Sedgwick went to Holyhead and then to Ireland leaving Darwin to find his own way
home, by following a compass bearing to his old haunts at Barmouth (see Figure i).

In fact, Darwin's Autqpiograplry is faulty on several points. From a consideration
of letters sent by Sedgwick to Darwin in September 1831 and the first notes Darwin
made on Quail Island in January 1832, Darwin and Sedgwick left Penrhyn Quarry on
11 August and journeyed across Angelsey together and separated sometime before
Sedgwick set sail from Holyhead on 13 August and not at Capel Curig as claimed in
his Autobiography (Darwin and Huxley, 1983: 40). Darwin first visited Cwm Idwal
on his own, and spent two nights at Capel Curig, before heading south to Barmouth
(see.Figures 1 and 2).

The conventional picture that Darwin followed a compass bearing appears in most
biographies, but is highly unlikely when one considers the nature of the terrain, even
without considering his geological notes or letters from Sedgwick. A route following
a bearing from Capel Curig to Barmouth is 27 miles over difficult terrain, involving
2,500 metres (8,000 feet) of ascent. Spread over two days this would be a good
undertaking, but Barrett's (1974: 152) suggestion that "Darwin probably walked it in
one day" is simply absurd. A fairly direct route along the Moelwynion skyline for
the first stage to Maentwrog over Moel Siabod and then the Moelwynion would give
a fairly energetic hillwalk of 14 miles over grassy mountains. However, if Darwin
was "never following any track unless it coincided with my course", he would have
had an exhausting day ploughing his way through bogs and coarse grass as well as
ascending some 1,400 metres. A fit young person would need 6 hours for the ridge-
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Figure 1. The route of Darwin's field nip in August 1831.
[The numbers (5-17) refer to dates in August as in the chronology ofAppendix l.]
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v"al}.: and \\rell over 8 for tire compass route excludine the several hours needed for
making notes.

The second stage to Barmouth over the Rhinog mountains would give a 20-mile
trek over the roughest terrain in Wales. Although the highest point is Y Llethr at 754
metres, their lack of height is deceptive. The northern Rhinogs are even today almost
devoid of north-south paths and consist largely of boulders covered in 2-foot high
heather. As John and Ann Nuttall (1989: 151, i56) write in their walking guide to
Wales, "The northem Rhinogs present some of the roughest and toughest walking to
be found anywhere in Wales", in which "the resulting succession of alternating
ascents and descents reduces progress to a crawl". This is no exaggeration as anyone
who has walked in the Rhinogs can testify. Today a "skyline" walk from Maentwrog
to Barmouth would take at least 10 hours following poor footpaths. but a yomp on a
bearing would give an exceedingly long and exhausting day. Darwin was well used to
long walks in North Wales as his 1826 walking tour testifies, but direct routes in this
terrain would require a perversity only exceeded by Orde Wingate in Fthiopia during
the Second World War where he insisted on marching a compass bearing through
bamboo jungle and lava fields, thus gaining scathing condemnation from Wilfred
Thesiger (1987: 327). Claims of walking 30 miles a day in Snowdonia in 1826
notwithstanding (Darwin and Huxley, 1983: 29), Darwin's statements in his
Autobiograpfty must be seen as a faulty memory some 50 years on. The reasons for a
less direct route are even clearer when one considers Darwin's 1831 notes and identi-
fies the.4rrecise location of the outcrops described. From these and a consideration of
the topography and with reference to both ancient and modern maps the route taken
by Darwin in 1831 can be worked out with a high degree of probability and much of

, it with certainty. Since moving to Chirk, in the crypt of whose church lies Fanny
-zMostyn Owen, who sent Darwin several love letters in 1828 and "aleetle purse ...

In remembrance of the housemaid of the Black Forest" in October 1831 (Burkhardt
and Smith, 1985: 166 & passim), I have walked, cycled and driven extensively in
North Wales, and aniqthus familiar with the topography having "climbed every moun-
tain" from Conwy to Barmouth several times, and have followed the entire length of
Darwin's route, mostly on foot, but also by car and bicycle.

Darwin recorded his notes for the 1831 field trip in a quarto notebook, taking 20
surviving pages of notes, beginning at Valle Crucis (Vale of Crucis) near Llangollen.
Dates are given only up to 8 August, but dates can be worked out by comparison with
Sedgwick's dated notes up to the time they visited Penrhyn Quany on 11 August.
After Penrhyn Quarry Sedgwick's and Darwin's notes cannot be correlated at all, thus
it would be reasonable to conclude that they separated at that point. However, when
describing the conglomerates at Quail Island in the Cape Verde Islands on 17 and i8
January 1832-the first fieldwork of the Beagle voyage-Darwin compared them to
"red-sandstone formation Anglesey". Sedgwick recorded some Old Red Sandstone
northwest of Llangefni in his notes for 12 August and thus Darwin travelled at least
as far as that with Sedgwick. Most probably Darwin left Sedgwick the following
morning at Holyhead and returned to Bethesda, presumably by stage coach which
would have carried Darwin to Bethesda or Ogwen, a mile below Cwm Idwal, in a
few hours. Further, Darwin's notes are not continuous as immediately after his notes
on Penrhyn Quarry there is clear evidence that one page has been removed.'
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Presurnably the excised page contained Darwin's notes of Angelsey. After Darwin left
Sedgwick no dates are given in Darwin's notes and outcrop localities are not always
given precisely. The dates and route Darwin took can be worked out with fair accu-
racy, by comparing his notes with the local geology and the topography. After Capel
Curig Darwin made notes at some ten localities. In his notes some are underlined,
and several have different spellings from today's conventions. Simply by plotting
these localities on the map (Figure 2) it is very clear that Darwin did not take a com-
pass direction of 190 deg., but took a fairly direct route in the form of a dog-leg
avoiding high ground. Several localities can be obviously identified, interpreting
Darwin's odd Welsh spelling, e.g. Moel Siabod (Shiabred), Dolwyddelan, Carreg y
Fran, Festineog, and Drus Ardidy. The localities of Darwin's Moelwyn, Northern
Moelwyn and Pont Cwmnantcol, i.e. W end of valley below Drus Ardidy are identified
on several lines of evidence put forward below.'

DARWIN'S ROUTE FROM CAPEL CURIG TO BARMOUTH

Darwin gave little indication in his notes of the route he followed. Though he did not
mention the inn he stayed at in Capel Curig, the most likely place is what is now the
mountain centre at Plas Y Brenin (lit. King's Mansion), which in the early nineteenth
century was known as the Royal Hotel. This was a large coaching inn and during the
last century had extensive stabling facilities. It is almost certainly the inn where
Sedgwick stayed in September 1831, finding a letter waiting for him from Darwin. In
Sedgwick's reply he referred to "the road turning off (the turnpike) to the Inn".3
Darwin probably stayed here in 1826 and returned here in 1842 on his glaciation trip.
The inn is given a fine description in George Borow's (1905: I78) WiId Wales.

There are two possibilities for Darwin's journey on leaving Capel Curig. The first
is that he w'bnt up Moel Siabod en route to Dolwyddelan. If so, then having left the
Inn, Darwin followed a line direct to the top of Moel Siabod, which was probably
close to the present path from Plas y Brenin. As the next identifiable outcrop
described was the Dolwyddelan quarries (GR 74352I), Darwin simply descended the
broken ground from the summit of Moel Siabod to the village. As paths are not
clearly visible even today Darwin proceeded in a south-south-easterly direction. He
went through Dolwyddelan and visited the quarries to the south-east of the village,
and then carried on to the south to Ffestiniog via Carreg y Fran.

The second alternative is the more probable. Darwin stayed over a second night at
the inn and spent a whole day on Moel Siabod. From his notes he ascended the
mountain by the north-west flank making copious notes, far more than he did on any
other occasion on the way to Barmouth. The last notes describe "The beds compris-
ing NE of mountain" (site 3) and this would be on the obvious route to descend to
Capel Curig avoiding his ascent route. This route leads to Pont Cyfyng, close to the
main road (A5) a mile east of the centre of Capel Curig. From his original notes, the
notes on Moel Siabod appear to have been written with a blunt pencil and the next
notes on "South of Shiabed" are in a sharp pencil.o It seems more than possible that
Darwin began the second day with either a new pencil or a sharp one. When
Sedgwick wrote to Darwin from Tremadoc on 4 September, he complained that "the
stupid red nosed waiter did not shew me your letter till a few hours before I
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Figure 2. The route of Darwin's field trip ia 1831 from Capel Curig to Barmouth.

Numbered locations refer to site numbers described in the text.
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started."s This means that Darwin had left this letter with the \\,airef to give to
Sedgwick on arrival. According to Sedgwick's letter to Darwin of 4 September,
Sedgwick had stayed at this inn twice, once for lunch on 25 August and then for three
nights from 30 August to 2 September.s The red-nosed waiter obviously failed to give
Sedgwick Darwin's letter until early on the 2nd. In this letter, which is lost, Darwin
had described both Cwm Idwal and Moel Siabod, proving beyond a doubt that
Darwin retumed to the inn after climbing Moel Siabod, and also that Darwin had not .--.
visited Cwm Idwal with Sedgwick as claimed (Darwin and Huxley, 1983: 38). This
gives a short day for Darwin as no more than four hours are needed for the climb
and another three for taking notes, but Darwin had had a good day the previous day
when he walked 15 miles from Bethesda taking in Cwm Idwal, where he made sev-
eral pages of notes. Despite Darwin's claims to have covered 30 miles a day in 1826,
which are probably exaggerated, it is more reasonable to assume less heroic days.
Thus, Darwin spent 11 full days journeying from Shrewsbury to Barmouth. Assuming
he travelled by gig when with Sedgwick, Darwin still walked a good 100 miles, and
60 in the 4 days from Bethesda to Barmouth.

The obvious route for Darwin to walk from Capel Curig to Dolwyddelan would be
down the London-Holyhead Road (A5) to Pont Cyfyng and then over a track (marked
on the First Edition O.S. map) skirting Moel Siabod to the east leading to

.Dolwyddelan village. The notes made "South of Shiabed" were most likely made on
the craggy hummocks half a mile north of Dolwyddelan. The quarries visited are on
the south side of the River Lledr less than half a mile from the villaee centre.

After Dolwyddelan, Darwin described three sites before visiting Ffestiniog
(Festineog). A brief glance at the notes with its references to the Moelwyn supports
the contention that Darwin followed the compass and went close to, if not over,
Moelwyn Miwr and Moelwyn Bach. Banei Qglq: 512) wrote "Near Blanau
Ffestiniog, he described the geology of the Moelwyn peaks, and of Carreg y fran, the
two sites which, in an east-west direction, are about five miles apart" and "obviously
strayed from his compass line". Barrett also suggests that Darwin did this at
Sedgwick's request. However, Darwin probably ased Moelwyn in a loose, but accepta-
ble, geographical sense, to include all the hills above Blaenau Ffestiniog from
Moelwyn Bach in the south-west to Rowen in the north-east. Thus Darwin's com-
ments on Moelwyn and Northern Moelwyn refer to the moorland immediately north
of Carreg y Fran and the Manod quarries above Blanau Ffestiniog. Darwin's few
notes do describe this area and from there it is a mile or so to the next outcrop
Carreg y Fran. This is better than Barrett's unfounded suggestion that Darwin and
Sedgwick met again on about 20 August and that Darwin made a 5-mile detour at
Sedgwick's instigation. The whole of this route lies on the Sarn Helen, an ancient
road or track dating back to Roman times (North et al., 1949: 320) going from
Kanovium (halfway between Conwy and Llanrwst) through Dolwyddelan and
Ffestiniog to Maentwrog. Sarn Helenis marked on most O.S. maps including the first
edition of the late 1830s. Today the Sarn Helen can be followed easily from
Dolwyddelan to Bwlch Ganeg y Fran and then descends as a tarmac lane south-west
to Ffestiniog. This is the most probable route for Darwin's first day from Capel Curig
and one may reasonably surmise that he spent the night in Ffestiniog after a fairly



THE LAST STAGES OF DARWIN'S WELSH FIELD TRIP OF 183 I

easy l6-mi1e walk. It is equally possible that Dam'in wali:eci zril.)ti.ier' - rr i rrriies io
Trawsfynydd and found a tavern there.

Darwin gave no clues as to his route south of Ffestiniog. To jorn the Drovers'
Road over Bwlch Drws Ardudwy he would have passed through Trarvsfynydd. The
recent O.S. map indicates a fairly direct track between the two villages, u,hich is a
bridleway for much of its distance. The first edition O.S. map also marks the track
and thus it is a possible route, especially if he took the most direct country route.
which his memories in the Autobiography imply. En route Darwin would have passed
a Roman Amphitheatre and Fort (GR 708388). However, it is surprising no notes
were made. From just south of Trawsfynydd a Drovers' Road led over the Rhinogs to
join the Barmouth Road south of Llanbedr. The next site or area where notes were
made was at Drus Ardidy, which is probably Bwlch Drws Ardudwy, a pass of 350
metres, as Darwin referred to 'the hill through which the road passes," and his
descriptions tally with the geology of the bwlch. Darwin then described "At W end
of valley the rock is jointed . . . as to give the appearance of beds dipping".6 This is
a good description of the beds at the west end of Cwm Nantcol by Pont Cwmnantcol
(GR 617268). As Darwin's outcrops on the Rhinogs can be identified with high cer-
tainty, one can conclude that this was Darwin's route and that he joined the Barmouth
road at Llanbedr.

' The distance from Ffestiniog to Barmouth is 24 miles. One can oniy hazard a guess
at whether Darwin did this in one day, or spent the night at Llanbedr. The paucity of
geologi&l notes indicates that he pressed on making few stops and thus most possibly
did the whole joumey from Capel Curig in two days. If, as is most probable Darwin
left Sedgwick at Holyhead on the 13th August, he would have visited Cwm Idwal the
next day, spent two nights at Capel Curig, left for Ffestiniog on Tuesday 16 and thus
arrived in Barmouth in the late evening of 17 August or 18th at the latest. Darwin's
claims in his Autobiography to have left Sedgwick at Capel Curig are contradicted by
Sedgwick's letter to Darwin of 4 September and his dated Fieldnotes. These make it
clear that Sedgwick first visited Capel Curig on 25 August when he stopped for
lunch. Despite Darwin's statement that "We spent many hours in Cwm Idwall"
Sedgwick did not visit Cwm Idwal until Wednesday 31 August, when Darwin was at
Maer writing to his father about the value of the Beagle voyage.

From this revised chronology Darwin could easily have spent several days at
Barmouth, and then returned to Shrewsbury. A few days shooting at Maer would have
taken him to Monday 29 August when he found the famous letter on returning home.
This is implied by a quick reading of Darwin's Autobiography (Darwin and Huxley,
1983: 40), "I visited Barmouth . . . and thence returned to Shrewsbury and to Maer
for shooting". In fact, it is far more likely that Darwin returned to Shrewsbury on
Monday 29 August with the intention of going shooting at Maer. Darwin wrote
(Darwin and Huxley, 1983: 40) "at that time I should have thought myself mad to
give up the first days of partridge-shooting for geology". The accepted first day of
partridge shooting was 1 September and this became law with the Game Act, 1831,
which was passed on 5 October 1831 (Mead, 1912: 285). Before 1832 it was good
practice, rather than Law, which encouraged the delaying of partridge shooting until
September. Thus Darwin would not have gone partridge shooting in August as no
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wise "countryman" would countenance it. Ironicali-i" Darrvin was at Maer on 31
August, not for partridges. but to enlist the support of Uncle Jos (Josiah Wedgwood).
With his support Darwin obtained his father's permission to sail with the Beagle voy-
age and left for Cambridge on 2 September. Immediately after his reference to par-
tridges in his Autobiography he wrote, "On returning home from my short geological
tour in N.Wales, I found a letter from Henslow . . .", which implies he did not go to
Maer before receiving the letters. Several letters sent or received by Darwin in early
September 1831 support this. His letter of acceptance to Francis Beaufort on 1
September said "There has been some delay owing to my being in Wales, when the
letter arrived" (Burkhardt and Smith, 1985: 135); on 6 September he wrote to W.D.
Fox "I returned from a geological trip with Prof Sedgwick in N.Wales on Monday
29th of August" (Burkhardt and Smith, 1985: 145); to Whitley, with whom he had
stayed at Barmouth, he wrote on 9 September, "When I arrived home, after having
left Barmouth, I found letters from Peacock & Henslow . . ." (Burkhardt and Smith
1985: 150). Darwin also asked Whitley to arange for the post office to forward a let-
ter to Sedgwick to Caernarfon, which Sedgwick replied to on 18 September. Thus, it
is concluded that Darwin spent about a fortnight at Barmouth with Whitley, Lowes
and others and returned to Shrewsbury on Monday 29 August arriving in the evening,
in anticipation of shooting partridges at Maer on 1 September.

TI{E GEOLOGICAL VALUE OF DARWIN'S NOTES

The notes made from Capel Curig to Barmouth, along with those made at Cwm
Idwal are the first Darwin recorded after leaving Sedgwick at Bethesda. By 1831
Sedgwick had worked extensively in Cumbria and the north of England and decided
on a North Welsh field trip to elucidate the geology there (Clark and Hughes, 1890;
Speakman, t98Z;. His aims were to check whether Greenough was correct in record-
ing Old Red Sandstone from Ruthin to Colwyn Bay on his 1818 Geological map
(Secord, 1991)-he was not-and to map the Killas, i.e. the Lower Palaeozoic. This
Sedgwick began on 21 August, presumably after church, on his return from Ireland,
by which time Darwin was in Barmouth. Henslow had suggested that Sedgwick
should take Darwin and thus Sedswick staved at the Mount before leaving with
Darwin on 5 August.

Before this Darwin had shown little interest in geology, as Jameson's lectures at
Edinburgh did not inspire him. However, when he retumed to the Mount in June
1831 he obtained a clinometer and began to make a geological map of the
Shrewsbury area. The only (extant) notes are those he made at Llanymynech Hill
which he visited on his own in July. These notes reflect limited geological under-
standing, and when compared with those he made from 6 to 12 August provide evi-
dence on how Darwin rapidly progressed under Sedgwick's tuition. In those few days
his use of terminology became more precise, his knowledge of rock-types and miner-
alogy vastly improved and he was more cautious in the use of his clinometer, espe-
cially on outcrops of irregular bedding (Roberts, 1996: 474-78).

To summarise, Darwin's notes made at Llanymynech were efforts of an indifferent
beginner. Those made at Cwm Idwal, the day after Sedgwick had left for Holyhead
and Ireland, exhibit considerable expertise and insight in a complex area of confusing
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rock types, with no previous work to guide him. Thcugh Darwin wrongl1, reminisced
in later life, "We spent many hours in Cwm lciwall. examining all the rocks with
extreme care, as Sedgwick was anxious to finci fossiis in them" his sentence "This
tour was of decided use il teaching me a little how to make out the geology of a country"
(Darwin and Huxley, 1983: 39) is typically Darwinian self-depreciation and understate-
ment.

Apart from notes made ascending Moel Siabod and at Bwlch Drws Ardudwy,
Darwin's notes are extremely briei recording rock-type, minerals and cleavage or
bedding. To claim, as Barrett (1974: 152) does, "His description of the geology along
the way corresponds remarkably well with that of the British Ordnance Horizontal
Sections of 1880" overlooks Darwin's total lack of stratigraphy. Whether at Idwal,
Moel Siabod or further south Darwin described the lithology, without giving any
stratigraphic order. The elucidation of the stratigraphy had to await Sedgwick's visits
of 1831 and 1832. However the descriptions of the rock-types are competent, with
detailed mineralogy along with measurements of bedding and cleavage. Darwin
clearly distinguished between cleavage and bedding, following Sedgwick who intro-
duced him to this earlier in North Wales. Even though cleavage was not widely
accepted for another 20 years, Darwin was recognising it in Wales and throughout the
Beagle voyage, both on the Falkland Islands and the South American mainland
(Darwin,.l846; Barrett, 1977; Secord, l99l: 148-50). After Darwin left Sedgwick he
made detailed notes at Cwm Idwal and on Moel Siabod, but thereafter his notes were
brief and intermittent, indicating that geological notetaking was secondary to pressing
on to Barmouth.

Darwin gave a good description of the geology of Moel Siabod (Shiabred) as one
would observe it ascending from the inn (Plas y Brenin), describing it in three parts.
The lowest part is an'Ordovician sandstone and acid tuff, described as "a coarse
quartzose Grey Wacke . . . proceeding higher a Feldspathic rock .". Part of the
way up the north-west side Darwin describes "a line or rather a valley of separation"
(site 1).' Barrett (1974:152) did a Darwin here and ascribes the valley of separation
to the gully on the craggy south-east side of the mountain, whereas it is on the north
side. Then "the whole northern side of the mountain is composed of a blue (rock)
slate" as between the tuff and the summit is much Caradocian slate. And finally "the
top is of a crystalline grey coloured Trap", which "forms a precipice to the South"
(site 2). Darwin thought that the slate overlaid the trap. On the whole Darwin's is a
thoroughly competent description of the geology of Moel Siabod as seen on the path
ascending from Plas y Brenin. On 1 September Sedgwick climbed Moel Siabod and
reckoned that the trap "appears to me decidedly to be over" the slate, drawing a
sketch to show it.' Darwin had mentioned the geology of Cwm Idwal and Moel
Siabod in his missing letter to Sedgwick, referring to a "pnzzle about M. Shabod".
The outcrops at the top of Moel Siabod do appear to lie under the slate.

The notes Darwin made from Capel Curig to Barmouth arc fat less detailed than
those made at Cwm Idwal and Moel Siabod, and appear to be made hastily. This was
inevitable as the journey was 2 good days' walking. The first south of Shiabed (site
4) records the increasing amount of slate compared fo "trap" as one moves away
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from the volcanic mountain of Moel Siabod to Dolwyddelan over 2 miles and is a
good descriptron of the terrain. At Doiwyddelan he gave a cursory description of the
slate Quarry (site 5). From Dolwyddelan he followed Sarn Helen or a Roman road up
to Cwm Penamnen, consisting mostly of slate but some beds of volcanics. Most
notable among the "beds of trap" is the prominent crag of Carreg Alltrem formed of
volcanic ash, lying a mile south of Dolwyddelan.

His notes on Northern Moelwyn and on "Eastern side of it" (site 6), simply give
the cleavage and the strike of the slate around the Manod quarries. The notes on
Carreg y Fran (site 7) are a fair description of the geology of the outcrop. Both the
columnar nature and the breccia can be identified. However the latter is neither a
breccia nor conglomerate. This Darwin realised when he recorded that it had "pebbles
or a rock like itself" and is an agglomerate rather than a breccia. As Darwin wrote
the rock contains much quartz, which at times occurs as a later infill giving a lattice
structure.8

Records made for Ffestiniog (Festineog) (site 8) are brief in the extreme, simply
recording Greywacke. No further notes were made for 10 miles when Darwin was
crossing Merioneth siltstones. The next site or area where notes were made was at
prus Ardidy (site 9) (Bwlch Drws Ardudwy;.e Darwin described the rocks to the east
as "micaceous slate" corresponding with the Merioneth siltstones. His description of
the strata at the bwlch or pass itself is better mineralogically than iithologically, ident-
ifying the Feldspar and Quartz of the Rhinog gnts, noting that at times it is so coarse
as to be a conglomerate. These beds are described in Bitish Regional GeologX;
North Wales (Smith and George, 1961: 18) as "Tough and massive greywackes, sand-
stones and grits with shaly partings," with Greeniy finding pebbles from the Mona
complex in the conglomeratic layers. However Darwin's suggestion that "The pass
seems to be caused by a subsidence and crack of SE part of strata" is ill-founded,
although the linear nature of the upper 2 miles of Cwm Nantcol leading to the pass
gives the impression of a major fault. Darwin made another compass inversion here
as he recorded a "hill on NE side. The "N" is crossed out or altered. It is most likely
that Darwin's intention was to write "SE", and it appears that the "N" in NE is
replaced by an "S". Rhinog Fach lies slightly to the south east of the pass and is 8
metres lower than Rhinos Fawr.lo

Near Pont Cwmnantcol (site 10) Darwin described an outcrop where "the rock is
jointed with such remarkable regularity, as to give the appearance of beds dipping S
by W."tt which is a good description of unusual jointing. There is much jointing in
the whole of Cwm Nantcol, but only at the lower end does the jointing become so
pronounced that even from 100 yards it appears to be "bedding". The outcrops on
the Barmouth road have not been identified, but as they are of "micaceous slate"
they are most probably siltstones of the Comley beds, the lowest part of the
Cambrian. The altemations of "porphyry and porphyritic slate" with the slate are
more likely to be sandstone and gdt. This may be seen to be a major error to confuse
sedimentary and volcanic rocks, but it must be considered that Darwin was making
these notes with no map or geological treatise to guide him. This "error" is similar
to that made at Cwm Idwal where he described the volcanics of the Idwal Slabs as

I



THE LAST ST.rGrI, '-): i,,:ri:\\ ' i. i 'S I' 'T:SH FIELD TRIP OF I83I 69

"altered slate" thouqh "ii lesembles a basalt".'t Ho*eu". Darwin made a distinction
between dip anci ciear age, which Sedgwick had taught him.

Most of the notes Darwin made between Capel Curig and Barmouth are too brief
to give much indication of his developing geological prowess. The fullest notes are
on Moel Siabod where he spent a day before heading south and give the impression

,] that he took time to make them. The remainder are simply hurried notes in a geologi-
cally unknown area and record his brief first thoughts. Barrett's (1974: 151) comment

' that these could form a basis for a geological paper is based more on reverence than
judgment and as he had not worked out the stratigraphic succession one cannot agree
with Barrett that "His geology all along the way corresponds remarkably well with

' that of the British Ordnance Horizontal Sections of 1880" produced by A.C. Ramsay.
Respect for Darwin is not the same as worship.

In a sense Darwin's "geology all along the way corresponds . . . with . . .
Ramsay", and a comparison with the geology as described in later maps and memoirs
can be used to confirm the locality of the sites as Darwin's notes are accurate and
methodical, BUT they are entirely lithological and mineralogical and nowhere have
any explicit concept of stratigraphic succession. How far Darwin had even begun to
elucidate the stratigraphy is impossible to conclude from his notes alone. Darwin's
notes for+1831 totally lack any sketch, diagram or cross-section, and are descriptive
rather than theoretical. However, in his letters to Darwin on 4 and 18 September
Sedgwick drew two cross-sections of Snowdonia.l3 While on the Beagle Darwin
made extensive use of diagrams and cross-sections, often using these in preference to

1 geological maps (Stoddart, 1995: G7) the first being his cross-section at Quail Island
./ (reproduced Herbert, 1991: 166). Further his notes lack theorising, but that was the

approach of many geologists in the 1820s, possibly in reaction to the over-theorising
of the Diluvialists of previous years, and thus the "factual" description of rock-types
and their historical order became paramount. Stoddart argues how reading Lyell's
Principles of Geology made him far more speculative and theoretical. However, at
this time Darwin had not "deserted . . . that tram-road of all solid physical truth-the
truth method of induction"14 and thus his geological notes were more descriptive than
theoretical reflecting the influence of Sedgwick (Rudwick, 1988: 242-9).

Elsewhere his notes record only part of his understanding of the geology. This is
seen when one compares his field notes of the glaciation of North Wales and his pub-
lished paper, as the latter develops several aspects scarcely implicit in his notes. (The
published paper also contains Darwin's most spectacular example of compass inver-
sion in Nant Peris. Darwin described a cliff to the E.N.E. of Lyn Peris, where there is
no cliff. The cliff lies to the WS.W. and Darwin's localities are easily identified.)
(Darwin, 1842; Barrett, 1977: 169). It would be wrong to expect an infant geologist
to have worked out the strati$aphy on a complicated area in so short a time.
Chronologically Sedgwick began his main work on sorting out the Lower Palaeozoic
of Caernarvonshire a few days after Darwin reached Barmouth, spending some 2
months in energetic traverses of the mountains. Only in 1832 did Sedgwick visit the
Harlech dome.
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CONCLUSION

Despite its inclusion in Darwin's Autobiography and its subsequent repetition in most
studies of Darwin's early life, the heroic image of Darwin closely following a com-
pass bearing for the 40 miles of rugged terrain from Capel Curig simply is not true.
A comparison of his notes, both on topographic and geological details, with the nat-
ure of the terrain, place names and geology show that Darwin took a far less direct
route, choosing one which avoided the highest and roughest ground, and followed I
well-worn paths.

Geologically his notes are strong on lithology, mineralbgy, direction of dip and
cleavage (compass inversions notwithstanding!) but are understandably weak on strati-
graphy. Darwin had left Cambridge as a complete novice in geology as his notes at
Llanymynech show. By the time he reached Barmouth his geological skills matched
his biological ones and thus Darwin was ready to make his expedition to the
Canaries. But that was not to be!

ACKNOWLEDGEMENTS

The Darwin manuscripts (DAR) are quoted with permission of the syndics of
Cambridge University Library. This work was partly funded by a grant from the Isla
Johnston Trust administered by the Church in Wales. The following have helped, but
are not responsible for my errors: the Most Rev. Alwyn Rice Jones, Archbishop of
Wales for encouragement and historical information on Capel Curig, members of
Shropshire Geological Society and North Wales Geological Society, librarians at the
Sedgwick Museum and University Library at Cambridge, Jim Secord, Jim Moore and
Janet Browng, Gordon Litherland for drawing the maps on his computer, and my
canine companion, Topper, who always "looks on his master as a god."

Appendix I

A Darwin chronology from June to October 183L

In the absence of a diary by Darwin, details of his activities from the time he left
Cambridge in June 1831 and his receiving the letters inviting him to join the Beagle
on 29 August can be elucidated by comparison of letters, Darwin's geological notes,
and Sedgwick's notes. For August there is no evidence either way that Darwin
accompanied Sedgwick on 3 and 4 August, but it seems likely. His movements from
5 to 11 August are beyond doubt, mostly coming from dated notes of both Darwin
and Sedgwick. From 12 to l7 August when Darwin probably arrived in Barmouth,
the dates are very probable, and is the shortest time Darwin could have taken. Darwin
may have arrived in Barmouth up to 20 August. It is most likely that Darwn stayed
ten days in Barmouth and returned to Shrewsbury on 29 August (the route and dates
of this field trip are given in Figure 1.)

I
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SEDGWICK

Alderbury
Pontesford
with CD
with CD
with CD
Denbigh to Conwy
Penmaenmawr & Conwy
with CD
with CD
to Holyhead
Dublin
Dublin
Holyhead Mt
Anglesey
Anglesey
Anglesey
Anglesey
Beaumaris to Caernarfon
Caernarfon to Dolbadarn
Snowdon
Elidir Fawr to Twll Du
Bad weather
Capel Curig to Tyn-y-Maes
Carnedd, Aber, Tyn-y-Maes
slates to Bangor
Rest to Aber
Conway, Orme, Llanrwst
Crafnant to C. Curig.
Idwal, Glyders, C. Curig

C. Curig, Moel Siabod
C. Curig to Llanrwst, Bettws
Bettws y Coed to Tremadoc
Rest & Rain

Date
mid June
June-Juiy
10th July
late July
August
3rd
4rh
5th
6rh
7th Sun.
8th
9th
1Oth
11th
Izth
13rh
14th Sun.
15th
16th
17th i.!
18th
19th
2Orh
21st Sun.
22nd,
23rd
24th
25th
26th
27th
28th Sun.
29th
3Oth
3 1st
September
lst
Znd
3rd
4th Sun.
5th-11th
11-16th
I7-20
21st
22-2nd Oct.
Znd

DARWIN
Return to The Mount
Mapping nr Sirewsbury
Receives clinometer
Visits Llanymynech

?with Sedgwick?
?with Sedgwick?
Llangollen, Dinas Bran
Velvet Hill to Ruthin
Ruthin to Denbigh
Denbigh to Abergele
Abergele to Conwy
Conwy, Llanbedr, Penmaenmawr
Aber Falls, Penrhyn
Anglesey, ? to Holyhead
return from Anglesey
Cwm Idwal to C Curig
Moel Siabod
Capel Curig to Ffestiniog
Ffestiniog to prob Barmouth
Barmouth
Barmouth
Barmouth
Barmouth
Barmouth
Barmouth
Barnlouth
Barmouth
Barmouth
Barmouth
Barmouth
Return to Mount
Mount
Maer

Mount
Cambridge
Cambridge
Cambridge
17 Spring Gdns, London
Devonport
17 Spring Gdns
Cambridge
Shrewsbury
left for Devonport
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NOTES
t Adam Sedgwick, entries for l0 and 11 August for their route from Conwy to Penrhyn, and entry for

12 August for Anglesey, Sedgwick's Journal, No XXI (1831), Sedgwick Museum, Cambridge. Charles
Darwin, manuscript of Norft Wales Field trip: Darwin Papers, Cambridge University Library, DAR 5, fols
5-14. There are 20 sheets, the first being numbered '5' and those are referred to here as l2i, l}ii, l3i etc.
For route from Conwy to Penrhyn see fols 9ii, lOi and l0ii. The excised page is visible on fol 10ii.; fol
lli contains notes for Cwm ldwal. For Darwin's notes on Quail Island see CUL DAR 34(i) fol 19.

2 cuL, DAR 5 fors 12-14. l.
3 Adam Sedgwick to Charles Darwin, 4 September 1831, see Burkhardt and Smith, 1985: 137.
o cul. DAR 5 fols t2ii, t3i. ,

. 5 Sedgwick to Darwil, 4 September 1831, see Burkhardt and Smith, 1985: 8.
6 cul. DAR 5 fols 13ii to l4ii.
t cul. DAR 5 fols l2i & ii.
8 cul., DAR 5 fols r3i & ii.
e cul-, DAR 5 fots t3ii & l4i.
ro cul-. DAR 5 fols 14i.
rr cul. DAR 5 fols 14i & ii.
tt ctrl. DAR 5 fols lli & t4ii.
t3 Sedgwick to Darwin, 4 September 1831, and 18 September 1831, see Burkhardt and Smith, 1985:

l3'l afi 157.
ra Sedgwick to Darwin, 24 November 1859, see Burkhardt, Smith er al.1: 396.
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