1 Preface
The geological work reprinted in this booklet was far ahead of its time. In 1822, while
many geologists were still not fully convinced of the igneous origin of granite, Henslow
had already grasped the nature of thermal metamorphism and knew that cleavage and
schistosity in sedimentary rocks were independent of the original bedding, being the later
products of temperature and pressure. Henslow is best known today for having been the
mentor of Charles Darwin. In this early work, published when he was just 26, his
independent genius can be glimpsed.

The title page of the Anglesey Memoir as published in book form
Lord Dinorben’s Library Plate
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published in the Transactions of the Cambridge Philosophical Society, showing that the
decision to produce the work as a book was taken by Henslow himself, at Cambridge, in
the same year that the Memoir appeared.
The Fanning-Evans connection is proved by an autograph MS slip kept along with the
volume itself, in which that important local businessman and geologist corrects a mistake
of detail in Henslow’s narrative (see figure). The significance of Henslow’s work will be
considered below; it is, however, perhaps appropriate to record here the opinion of the
eminent geologist and cartographic historian F. J. North 4 :Henslow’s autograph inscription
1

Little is recorded as to the origin of his plan to survey Anglesey. It seems to have
been part of a joint scheme with that other great geological pioneer Adam Sedgwick, the
founder of the Cambrian system, to study island geology generally. Neither is anything yet
known of Henslow’s methods nor his itinerary, although it seems likely that he worked
from horseback and stayed at the houses of the local gentry. The great bulk of the work
was accomplished in one or at most two seasons around 1821.
The present writer had the great good fortune to be able to study a rare original copy
of Henslow’s Memoir, still in private hands. It bears the bookplate of Lord Dinorben and
is inscribed in Henslow’s own hand (see illustration). It is likely, from its known
associations, to have been formerly in the Amlwch area, almost certainly the property of
Mr Thomas Fanning-Evans2 , Manager of the Parys Mountain Copper Mines in the mid 19th century. It is tempting to suppose that it might have been presented by Henslow
either to William Lewis Hughes, the future Lord Dinorben or perhaps to the Williams
family of Llys Dulas, (as Dinorben’s second wife was the heiress of that estate) as a token
of appreciation for assistance or hospitality afforded him during his Anglesey survey. 3
However, no firm evidence is available.
The book is well-bound in a half-calf style, with the binder’s imprint Enoch Jones
Binder and Printer, Beaumaris. The title page differs from that of the version originally
1 Since this booklet was completed, there has appeared an excellent full-scale biography of Henslow entitled
Darwin=s Mentor by S. M. Walters and E. A. Stow, Cambridge 2001. The work of these scholars, while
completely superseding such biographical details as have been included in this booklet, adds comparatively little
to our knowledge of the Anglesey survey, except for the interesting possibility that Henslow may have been
accompanied and assisted in his work by a number of his Cambridge students., including F. Calvert. See pp. 2931 of their book for these views.
2 Thomas Fanning-Evans Senior 1837 - 1891 was a considerable geologist and published The Mines of the Parys
Mountain in Trans. Manchester Geol. Soc. 1877 Vol. xiv. pp. 357 - 395. He was the son of Evan Evans 17991863 who married Mary, daughter of Thomas Fanning of Park Lodge, Llanbadrig, a Dublin barrister. Thomas
Fanning-Evans married Mary Elizabeth Morris, daughter of David Morris of Llannerch-y-medd, who was related
to the Anglesey Morris brothers Lewis, William and Richard. Thomas Fanning-Evans Jnr succeeded his father as
Mines Manager and collaborated with Edward Greenly during his survey of Anglesey, around 1910
3 Colonel William Lewis Hughes was created Lord Dinorben in 1831. See John Rowlands Copper Mountain
p.65 (note). Lord Dinorben=s seat of Llys Dulas was at Llanwenllwyfo, N..E. Anglesey. The mansion is now
demolished.
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In Henslow’s map the main rock divisions had been recognised and their outcrops delineated, and the
sections accompanying it indicate that he had appreciated, in a manner really remarkable for his period, the
main structural features of the island. The errors - imperfections would be perhaps a better word - are such
as increase one’s admiration of his work, because they indicate the recognition of certain rock groups, the
true nature of which has only been made clear during the present century. The dykes of dolerite (Trap
dykes) that can be seen to penetrate the rocks along the Menai Straits are depicted, and the paper includes
also a realistic sketch of the contorted strata of the cliffs opposite the South Stack Lighthouse at Holyhead.
Although this appears to be Henslow’s only contribution, it entitles him to be regarded as one of the first of
the pioneers in Welsh Geology.

Fanning-Evans’s autograph correction-slip
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Henslow at around the age of 50
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Academic though he was, Henslow was well capable of innovation in the practical field of
instrumentation. Darwin describes in some detail a clinometer designed by him, in Section
VI of John Herschel’s Manual of Scientific Enquiry:-

2 Introduction
John Stevens Henslow
The Reverend John Stevens Henslow (1796-1861) is remembered today primarily for
his pivotal role in shaping the future career of his pupil and friend Charles Darwin. The
story of Henslow’s intervention with Captain Robert Fitzroy to obtain for the young
Darwin the post of naturalist and gentleman’s companion on the Beagle voyage of 1831 36 is well known, as is his vital ongoing advocacy before the London learned societies of
Darwin’s reports home, and his careful handling of the successive returning crates full of
his protégé’s specimens.5
Henslow was in his day a most distinguished naturalist and scholar. Born at Rochester
on February 6th 1796, he was educated first at school in Rochester, then at Camberwell,
finally matriculating at St. John’s College Cambridge in 1814. He became Professor of
Mineralogy in his University in 1823 in succession to Professor E. D. Clarke, before he
even graduated Master of Arts. He actively pursued fieldwork, making visits to the Isles of
Man and Wight as well as the Anglesey tour which resulted in the paper here reprinted.
Henslow founded the Cambridge Philosophical Society in November or December
1819 jointly with Adam Sedgwick, the Woodwardian Professor of Geology.6 These two
lifelong friends seem to have conceived the idea of such a Society on a joint tour in the
Isle of Wight, with the aim of ‘promoting scientific enquiries and facilitating the
communication of facts connected with the advancement of Philosophy and Natural
History’. 7 The first volume of its Transactions for 1821 contains, in addition to the present
paper, Sedgwick’s latest work in Cornwall. 8 Indeed that great pioneer’s earliest
publications appear in the Transactions.9
The records of the Geological Society of London show Henslow as a member for the
first time in 1819,10 incidentally the year which also saw the election of Charles Lyell.11
He remained a member to the end of his life, serving on the Society=s Council in 183940.12

5 For the published editions of Darwin’s reports to Henslow, privately printed by the Cambridge Philosophical
Society in December 1835, see The Collected Papers of Charles Darwin Ed. Paul Barrett Univ. Chicago Press 2
vols. 1977.
6 H. B. Woodward The History of the Geological Society of London London 1907
7 A. R. Hall The Cambridge Philosophical Society. A history 1819-1969 Cambridge 1969 p.11
8 Woodward op. cit p.62
9 C. Speakman Adam Sedgwick London and Cambridge 1982 p..90
10 Woodward op. cit p.281
11 Sir Charles Lyell Bart 1797 - 1875; arguably the foremost C19th British geologist, author of The Principles of
Geology, Geological Evidences as to Antiquity of Man, Elements of Geology etc
12 Ibid. p.303

7

It consists of a compass and spirit -level, fitted in a small square box; in the lid there is a brass plate,
graduated in a quadrant of 90 degrees, with a little plumb-line to be suspended from a milled head at the
13
apex of the quadrant etc

It is tempting to think that Henslow may have given such an instrument to Darwin.
In 1825 Henslow relinquished the Chair of Mineralogy to succeed Rev. Thomas
Martyn as Professor of Botany. Such was his academic standing that he was elected
unopposed almost immediately on announcing his candidature. From this position of
influence he instituted a much needed program of reform in the study of Botany, resulting
in the establishment of the first Cambridge Botanic Garden by 1846 and ultimately, by
1861, the instigation of a separate Natural Sciences Tripos, awarding degrees in the
University independent of Theology and Mathematics. He was the author of standard
works on Botany including A Dictionary of Botanical Terms in 1857.
Henslow held his Chair until his death. As was normal then, he simultaneously held
religious office 14 , the Curacy of Little St. Mary=s Church, Cambridge from 1824 to 1832,
and the living of Cholsey-cum-Moulsford in Berkshire from 1832 to 1837. On his
presentation to the exacting living of Hitcham in Suffolk in 1837, however, he
increasingly withdrew from Cambridge, ceasing to reside in St. John’s College after
1839. 15 This move was not to the liking of all his scientific colleagues. Charles Lyell in
particular wrote to Dr Fleming in unusually strong terms of
the soundness of my objection to the clergy, especially if they be eminent, holding chairs of Natural
History .... Buckland, from the time he was preferred to a Deanery, held and neglected his Geology Chair at
Oxford .... Sedgwick did the same at Cambridge, or was less efficient when resident Canon at Norwich; and
worst of all .... Henslow, whose influence when resident in the University was so great over the young men,
no sooner became the conscientious pastor of an ignorant Suffolk flock, than three-fourths of his usefulness
16
as Professor of Botany was at an end.

Henslow’s intellect seems to have found adequate scope in Hitchin; Darwin wrote to him
in 1843:-

13 John F. W. Herschel Ed. A Manual of Scientific Enquiry: Prepared for the use of Her Majesty=s Navy; and
Adapted for Travellers in General London John Murray 1849. Section VI by Darwin dealt with Geology
14 Which makes Darwin’s remark to W. D. Fox in 1830 that he had ‘heard men say that Henslowe [sic] has some
curious religious opinions’ seem odd. In later life, he certainly believed differently, writing ‘[Henslow] was
deeply religious, and so orthodox that he told me one day he should be grieved if a single word of the Thirty-nine
Articles were altered’; Correspondence of Charles Darwin vol.1 p. 110 Cambridge 1985
15 N. Barlow Darwin and Henslow John Murray 1967 pp.6, 16
16 Life, Letters and Journal of Charles Lyell Ed. Mrs Lyell 2 vols London John Murray 1881vol.ii p.208
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I heard the other day through a circuitous route how you are astonishing all the clodhoppers in your whole
part of the country: and what is far more wonderful, as it was remarked to me, that you had not, in doing
17
this, aroused the envy of all the good surrounding parsons.

Nothing seemed to give him so much enjoyment as drawing conclusions from minute observations. But his
admirable memoir on the geology of Anglesea, shows his capacity for extended observations and broad
21
views.

Henslow’s interest in geology remained keen all his life. In 1843 he brought to the
notice of the Geological Society some concretions in the Felixstow Red Crag, expressing
his conviction that they were of coprolitic origin. Subsequently he drew attention to
similar nodules in the Greensand at Cambridge. On analysis, it was found that phosphates
could indeed be obtained for agricultural purposes from these deposits and a considerable
industry was established, lasting many years. In his obituary, it was remarked how ‘he at
once freely gave the widest publicity to his discovery; but no acknowledgment was ever
made of his services to the public weal’. 18 Henslow died on May 16, 1861. In his eulogy of
his old teacher, Darwin recorded his indebtedness. 19

The Anglesey Memoir
From the outset, the Geological Description of Anglesea was regarded as a key work.
When Darwin undertook the Beagle voyage between 1831-36, he made sure that the
working library he took with him on board contained a copy. In his earliest notebook,
there are three separate references to it in the first few pages alone. Thus, on pages 5, 6
and 7 we find

During the five years voyage, he regularly corresponded with me and guided my efforts; he received,
opened, and took care of all the specimens sent home in many large boxes; but I firmly believe that, during
these fiv e years, it never once crossed his mind that he was acting towards me with unusual and generous
kindness.

In a fragment of autobiography written in 1873, Darwin’s mind returned to Henslow
with warm affection. One illuminating passage allows us a glimpse of the dynamism and
energy which lay behind Henslow’s calm exterior; here indeed is the man who singlehandedly surveyed all of Anglesey from horseback in one summer. Darwin writes:I once saw in his company in the streets of Cambridge almost as horrid a scene as could have been
witnessed during the French Revolution. Two body-snatchers had been arrested and whilst being taken to
prison had been torn from the constable by a crowd of the roughest men, who dragged them by their legs
along the muddy and stony road. They were covered from head to foot with mud and their faces were
bleeding either from having been kicked or from the stones; they looked like corpses, but the crowd was so
dense that I got only a few momentary glimpses of the wretched creatures. Never in my life have I seen
such wrath painted on a man=s face, as was shown by Henslow at this horrid scene. He tried repeatedly to
penetrate the mob; but it was simply impossible. He then rushed away to the mayor, telling me not to
follow him, to get more policemen. I forget the issue, except that the two were got into the prison before
20
being killed.

Darwin himself was in no doubt where Henslow’s greatest work lay:-

17 Francis Darwin Ed. More Letters of Charles Darwin 2 vols London John Murray 1903 vol ii p.246
18 Smyth Quart. Journ. Geol. Soc. xviii. 1862 p.xxxvi; also Rev. L. Jenyns Memoir of the Rev. J. S. Henslow
1862 p. 201 and Proc. Geol. Soc. iv. p.281
19 Contributed originally to L. Jenyns’s Memoir, Darwin’s recollections of Henslow were reprinted as Appendix
1 of Barlow op. cit pp.221 - 226
20 See The Autobiography of Charles Darwin N. Barlow 1958. Earlier versions are incomplete and bowdlerized.
The most up-to-date reading of the Darwin MS at Cambridge (C.U.L. Darwin Papers 26) is that of J. Kinsey in
Autobiographies of Charles Darwin and T. H. Huxley O.U.P 1983 pp. 36 - 7
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p.379 Henslow Anglesea, nodules in Clay Slate; major axis 22 ft - singular structure of nodule,
constitution of slate same - longer axis in line of cleavage, laminae fold round them. Quote this. Valparaiso
22
granitic nodules in gneiss

followed by
Epidote seems commonly to occur where rocks have undergone action of heat; it is so found in Anglesea,
amongst the varying & dubious granites - wide limits of this mineral in Australia.

and
Carbonate of Lime disseminated through the great Plas Newydd dike - mem. Tres Montes (Henslow
Anglesea)

As late as 1855 Lyell had no hesitation in quoting Henslow’s description of the Plas
Newydd dyke at length in the 5th Edition of his Manual of Elementary Geology 23 and
again, ten years later, in the 6th Edition which had by then become his Elements of
Geology.24
It would be too much to claim for Henslow the distinction of being the first to
describe the processes whereby cleavage or foliation is imparted by mechanical pressure
to rocks with certain petrologies. It is clear from the Anglesey Memoir, however, that he
had distinguished cleavage and foliation from ordinary sedimentary bedding as early as
1821. To place this in perspective, the following observations by J. W. Judd in his
introduction to the 1890 Edition of Darwin=s Geology of South America 25 are of interest in
the light of what has already been said about the influence which Henslow=s Anglesea had
on the young Darwin:21 Barlow op. cit p. 224
22 S. Herbert (Ed.) The Red Notebook of Charles Darwin British Museum &Cornell Univ. Press 1980
23 C. Lyell Manual of Elementary Geology London John Murray 1855 p. 484
24 C. Lyell Elements of Geology London John Murray 1865 p. 607
25 Charles R. Darwin Geological observations on South America etc London, Smith Elder and Co. 1846. The
1890 Minerva Ed. with Introduction by Judd was published by Ward Lock
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The officers of the Geological Survey .... found themselves compelled to make a formal retraction of the
views .... of Murchison and Geikie [and have] completely abandoned the view that the foliation of the
Highland rocks has been determined by their original stratification and admit that [it] is the result of the
28
profound movements to which the rocks have been subjected.

Darwin himself quotes Henslow as his authority for various statements in his section
Concluding Remarks on Cleavage and Foliation in Geology of South America. 29 There
seems little doubt that Darwin owed much of his insight into metamorphic processes to his
old tutor.
In his history of previous research into the geology of Anglesey, Greenly 30 described
the period up to 1821 as the ‘archaic period’. Curiously, his bibliography omits the only
recognisable earlier attempt to produce a geological map of the Island, that made for the
Geological Society by Greenough.31 Greenly dated the initiation of his second, ‘first
scientific’ period from 1821 to 1849 with the appearance of Henslow’s paper. He
comments on it as follows:In the second period, by far the most remarkable work is the memoir by Henslow. It shows a high degree of
scientific penetration, as well as painstaking research, and on his map the lines have already assumed the
32
same general aspect that they have today .

With regard to the Precambrian rocks of Anglesey, now known as the Mona Complex,
Greenly says of Henslow’s work:Greenough’s 1819 geological map of Anglesey showing the great imaginary
serpentine band in the west. It bears little relation to reality.
That the distinct folia of quartz, felspar, mica and other minerals composing the metamorphic schists could
not have been separately deposited as sediment was strongly insisted upon by Darwin; and in doing so he
26
opposed the view generally prevalent among geologists at that time.

Judd further adds:The views put forward by Darwin on the origin of the crystalline schists ..... were met with the strongest
opposition by Sir Roderick Murchison and Dr. A. Geikie who in 1861 read a paper before the Geological
Society On the coincidence between Stratification and Foliation in the Crystalline Rocks of the Scottish
27
Highlands

The mechanical theory of the formation of cleavage and foliation was of course amply
vindicated. As Judd says in conclusion

26 Darwin op. cit. Ed. 1890 p. 275. Judd is referring to geological opinion circa 1840 - 45
27 Ibid. p. 276

11

The Mona Complex is spoken of by Henslow as ‘the oldest stratified rocks’ and described by him under the
general title of ‘Chlorite-schist ’. He excludes a part of the Middle Region, and also the granite, which he
regarded as of much later date. He recognised most of the leading lithological types of the Complex, and his
descriptions are clear and well-written. A drawing that he gives of the folding at the South Stack will bear

28 Ibid p. 276
29 Ibid p.437 footnote
30 E. Greenly The Geology of Anglesey Memoir of the Geological Survey 2 vols HMSO London 1919 pp. 5 - 36
31 George Bellas Greenough, first President of the Geological Society of London. His geological map of
England and Wales circulated in draft from about 1812, but was not finally approved for publishing until 1819,
and in fact only appeared on May 1st 1820. The scale of 6 miles to the inch was rather small; it departed from
William Smith’s conventions in that the individual formations each had their own uniform tint rather than having
a deeper band of colour to show the base of each group. Although recorded on quite an accurate topographical
map specially prepared in 1814 by Thomas Webster [a good geologist who was later the first Professor of
Geology at the University of London 1841-44] when the best available map by Arrowsmith was found
inadequate, the geology of Anglesey it depicted was largely a work of imagination. It shows a great ophicalcite
and serpentine formation trending NE to SW across the island when in fact only small outcrops exist at isolated
places in Holy Island and on the north coast. Its main intention was to show superficial drift formations. Later
editions published up to 1865 were of course much more accurate. A recent popular life of William Smith by
Simon Winchester, The Map that changed the World, Viking 2001 alleges great plagiarism by Greenough of
Smith’s earlier work. See F. J. North Geological Maps Nat. Museum. Wales 1928
32 Greenly op. cit ch. 2 p. 5

12

being laid side by side with a photograph; and he saw here that bedding was distinct from foliation, which
33
he ascribes to ‘crystalline force assisted by moisture and pressure’.

found expression in the colouring and lettering of the one-inch maps of [1852] .... the Baron Hill outlier,
37
inserted by Henslow, disappears.

At the time of Henslow’s Anglesey Survey, the various geological periods comprising
the Lower Palaeozic had yet to be even named, let alone described in detail. The Cambrian
System of Sedgwick and the Silurian System of Murchison, were still two decades in the
future. Nearly 50 controversial years would elapse before the Ordovician system of
Lapworth, within which the Lower Palaeozoic rocks of Anglesey mainly fall, was
established. Working completely in the dark, Henslow=s judgment, though occasionally at
fault, is remarkably sound, and is often correct where that of later 19th century workers is
not.
The work of Blake, Callaway, Matley and above all Greenly, firmly placed all
Anglesey rocks older than the Arenig, in the Precambrian, with the exception of a handful
of small problematical un-metamorphosed exposures of felsite, grit and conglomerate.
These were considered to be of indeterminate age, but younger than the metamorphosed
schists on which they rest unconformably. The largest of these is the Baron Hill formation,
a small tract of volcanic rock with thin grits near Beaumaris, which is now considered to
be equivalent to the lower part of the (Lower Cambrian) Bangor Formation.34 Remarkably,
Henslow was able to detect these rocks from very limited exposures in the roadsides on
Lord Bulkeley=s estate.

In this way, the best evidence of the relative ages of the Anglesey schists and the
volcanic rocks of the mainland was overlooked and the exposures had to be effectively rediscovered by Prof. Bonney in the 1880s, from the much better sections by then exposed
along the New Driveway to Baron Hill, which were not available to Henslow.
Henslow also detected another small un-metamorphosed outlier, on the coast at
Carreg-onen cove east of Red Wharf Bay.

The existence of the Baron Hill outlier was detected by Henslow, who separates it on his map from the
35
‘Chlorite Schist ’ and colours it with his ‘Greywacke’.

All the Ordovician tracts of any considerable size were recognized by Henslow, and their boundaries laid
down upon his map wonderfully well. Most of them he includes in his ‘Greywacke’ formation, which he
places next in order to his ‘Chloritic Schist ’, expressing uncertainty as to whether there was or was not a
break between them. He actually discovered the Ordovician fauna at Treiorwerth, Llechcynfarwydd, and a
place that was evidently in the Arenig escarpment at Prys Owen, Llanerchymedd, and described the
brachiopoda. Thus he was close upon what would have been at that time a discovery of the first importance.
Unfortunately, he assigned most of his Ordovician sandstones, including those from which he obtained the
fossils, to his Old Red Sandstone, and thus failed to see their significance. He observed the fault at Porth-y41
Corwgl, considered that it must be carried directly across the island, and lays down its curved course.

The true extent (if any) of Cambrian rocks in Anglesey is still debated. The first
Geological Survey and Map of 1852 considered all the Northern part of the Mona
Complex to be of this period. The Survey=s second Director Sir Andrew Ramsay had
reached this opinion after earlier following its first Director, Sir Henry de la Beche, in
believing the Complex to be older than the Cambrian, as a letter of 1849 seems to
indicate:I met Sir H. [de la Beche] at Bangor. We had a short rap at Anglesey, at very old rocks, older than the
36
Cambrian.

Ramsay’s unfortunate change of mind, as Greenly remarks,

33 Ibid. ch. 2 p. 6
34 M. F. Howells, A. J. Reedman and B. E. Leveridge Geology of the country around Bangor British Geological
Survey 1985
35 Greenly op. cit. p. 13
36 Sir Archibald Geike Life of Andrew Ramsey pp. 154, 170 - 172, 192

13

The Carreg-onen Beds were evidently seen by Henslow, who colours a part of them upon his map....

38

These rocks, comprising green slates and thin, possibly fossiliferous grits, 39 are
probably also of Lower Cambrian age, though this too remains uncertain.
Recent work by Barber and Max40 based on the micro-fossils of Llanddwyn Island has
sought to promote a substantial part of the upper-most or Gwna stage of the Anglesey
Precambrian from the Upper Proterozoic into the Lower Cambrian, but this has not yet
been generally accepted; the debate is still ongoing.
As far as Henslow’s description and mapping of the Ordovician rocks of Anglesey are
concerned, one can do no better than quote Greenly:-

Although Henslow’s work predated the definition of the Silurian system even in its
earliest form by Murchison in 1839, for a time around 1880 it was later believed by Prof.
T. McKenny Hughes that certain brachiopod and coral fossils which Henslow had
obtained at Treiorwerth, proved the presence of rocks of Silurian date in Anglesey. It is
now certain, however, that these are actually of Lower Ordovician (Arenig) age. True
Silurian strata exist in the island only at Mynydd Parys, and are quite limited in extent.

37 Greenly op. cit. p. 6
38 Ibid. p. 13
39 Sponge spicules have been reported in thin sections from them. See Greenly vol. 2
40 Barber and Max A new look at the Mona Complex Geological Journal 1980
41 Greenly op. cit. p. 14
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As one of the founders of the Devonian Old Red sandstone formation it must have
been a satisfaction to Henslow to find it occurring in Anglesey.
The Old Red Sandstone was clearly recognized by Henslow, who appears to have been the first to discover
it in the Island. He describes its fine red sandstones, and notes the presence of the ‘nodular concretions of
carbonate of lime’. Unfortunately, he included in it large tracts of Ordovician Sandstone (evidently those
from which, from local yellow or red colouring, he did not like to place with his Greywacke) and also the
42
Lligwy Sandstone of the Carboniferous.

He could hardly have done otherwise in so far as it was at the time practically
axiomatic that the greywacke was unfossiliferous. Henslow’s referral of Ordovician
conglomerates to the Devonian can still lead to confusion even today. A recent paper,
dealing with the possibility that Charles Darwin actually visited Anglesey 43 during his
1831 excursion into North Wales in Sedgwick’s company, mentions Henslow’s references
to ‘six outcrops of old red sandstone’ and suggests that Sedgwick crossed Old Red
sandstone near Bodedern and Llannerch-y-medd, but both these regions lie on the
Ordovician.
As with every other formation, Henslow’s treatment of the Carboniferous in Anglesey
contains far more that is correct than otherwise. Greenly summarises thus:Henslow describes many interesting features of [the Carboniferous] formation, and shows by his sections
that he has grasped its general disposition, but the circumstance that he placed its lowst member in the Old
Red, and its upper members (including much limestone as well as sandstone) in the Coal Measures, brought
confusion into his stratigraphy in several places. He notes the different types of limestone, the shale and the
chert, and the unconformability at the base. With great discernment, he points out that the beds throughout
the Principal Area keep on striking at the base, ‘so that the line of junction must intersect the strata,
obliquely to their course, from the lowest upwards in a regular succession’, thus perceiving the great
overlap. At Ceint he figures a section showing contortions in the limestone close to the great Berw fault,
which is unfortunately not now visible. He notes the identity of the fossils ‘with those from the mountain lime of England’. Placing, as he did, the basement sandstones of the Straitside area with the Coal Measures,
he was led to separate the limestone there from the Carboniferous, putting it into the ‘Magnesian
44
Limestone’.

Even minor phenomena of interest were noted. Greenly remarks that only after his
publication of a paper on the remarkable sandstone pipes in the Carboniferous limestone at
Trwyn Dwlban in 1900 did he become aware that they are described in Henslow’s
narrative. 45
The Anglesey coal fields of the Vale of Malltraeth were being actively worked with
the aid of steam-powered pumping equipment at the time of Henslow’s survey. He
42 Ibid. p. 22
43 Peter Lucas A most glorious country: Charles Darwin and North Wales etc Archives of Natural History vol.
29 2002 pp. 1 - 26
44 Greenly op .cit p. 23
45 Ibid. p. 23
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mentions these formations and evidently saw Upper Carboniferous fossil plants, as he
describes seeing a ‘flag-leaf’ in the associated shales, probably from a spoil-tip like those
at Morfa Mawr, where such fossils are still found. Nor did the inconspicuous millstone grit
of the north shore of Malltraeth Marsh escape him, Greenly confirming that
The sandstone at the base of the Coal Measures is alluded to by Henslow

46

It must be admitted, however, that Henslow ascribed too great an extent to these
formations, and includes much limestone within the area labelled Coal Measures.
The Red Measures, now taken to be sandstones and conglomerates of Upper
Carboniferous age, were first described by Henslow. His view that they were of Permo Triassic age, although no longer accepted, was universally held throughout the 19th
century.
The Ferry beds are clearly recognised by Henslow, and correlated with their greater development on the
47
other shore of the Strait. They are referred by him to the ‘new Red Sandstone’.

Even unconsolidated glacial drift features received Henslow=s attention. Greenly
points out that
Henslow devotes a page to the later >Diluvium= noting, curiously enough, its ‘conical hills’, evidently the
drumlins, of the north and west, which do not appear to have been remarked upon by any later writer.

Naturally, Henslow’s firm conviction that intrusive rocks like granite were the result
of igneous processes , lead him to study the Anglesey dykes closely. Greenly observes that
Henslow notes [the] intrusive relations [of the Later Dykes], the coarseness of their texture, and their
tendency to decomposition, and with the aid of Cordier identifies their principal minerals with the exception
of the olivine. The chief interest of his work, however, consists in his recognition and excellent descriptions
of the contact alteration which they induce in the adjacent rocks, especially in the Carboniferous Limestone
and the Coal Measures, which at that time, when the igneous nature of such rocks was under discussion,
was a matter of no small importance. His description of the contact phenomena of the Plas Newydd dyke
can still be read with profit. Cumming aided him in the examination of the contact minerals, and they were
48
correctly identified as garnet and analcine.

He adds
Henslow refers to some of the sills, especially to the horneblende-picrite, of which he gives a megascopic
49
description, but he does not separate them from the dioritic rocks of the Mona Complex.

46 Ibid. p. 24
47 Ibid. p. 25
48 Ibid. p. 25
49 Ibid. p. 20
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and later
Henslow figured with great accuracy some [of the older] dykes [of the Island] by the Menai Straits, and
also the larger ones of Holy Isle, and their principal minerals were identified by Cordier, to whom he
50
submitted them, by means of the petrographical method he had devised.

It was impossible for Henslow to separate the Palaeozoic from the later Tertiary dykes.
Nor had the techniques of examining thin sections under the petrological microscope yet
been developed. Indeed, not until Greenly ’s own detailed survey in the early 20th century
was any field evidence found for igneous intrusions of post-Carboniferous date within
Anglesey.51
In 1887 Alfred Harker published the first of three papers re-examining Henslow’s
specimens collected from the Anglesey dykes.52 His opinion was that little can be added to
the accurate descriptions of Henslow, written at a time when the igneous origin of dykes was a
proposition to be proved. In some ways the same still seems true of this extraordinary

Memoir as a whole.

50 Ibid. p. 20
51 E. Greenly The age of the later dykes of Anglesey Geological Magazine 1900 p. 160
52 A. Harker Woodwardian Museum Notes: on some Anglesey Dykes Geol. Mag. Parts i, ii, 1887 p. 409, 546;
part iii, 1888 p. 267

A modern geological map of Anglesey following Greenly and R. Shackleton
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3

Geological description of Anglesea

In the text of Henslow=s Memoir, the original pagination of Vol.1 of the Proceedings of the
Cambridge Philosophical Society and of the subsequent book version, is indicated by including each
page number within solidus symbols eg the start of the original page 380 is indicated by /380/. The
black and white figures were originally printed together as Plates 15-18. They have here been
included near the corresponding first reference in the text. The coloured map and sections are
reproduced at the end of the booklet.

/359/To accompany the present Memoir, I have formed a collection of the rocks of
Anglesea, which has been placed in the Woodwardian Museum. This collection is
numbered throughout, and the number corresponding to any particular specimen is noted
between brackets, whenever any allusion is made either to its locality or to the nature of its
composition. I have to acknowledge my obligations to L. P. Underwood Esq., 53 whose
previous visits to Anglesea had enabled him to collect many interesting facts connected
with its Geology, and to whom I am indebted for the locality of several trap-dykes, which
might otherwise have escaped my observation. I believe that no good map of Anglesea has
yet appeared. The map which accompanies this paper is compiled from two maps of North
Wales, one by Furnival, published in 1814, the other by Evans54 , in 1797. The first of
these furnishes, with considerable correctness, the relative positions of the towns and
general outline of the country, but does not pretend to trace the indentations of the coast.55

Plate XV. Contortions in the strata of the quartz rock at Holyhead mountain. Sketched from the
South Stack [original p.363].
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53 L. P. Underwood is identified by S. M. Walters and E. A. Stow as the English painter Thomas Richard
Underwood 1775-1835 who was working in Paris at this time. No doubt there is sufficient latitude in Henslow=s
handwriting for the double mistake of L for T and P for R by the typesetters. See Walters and Stowe Darwin =s
Mentor Cambridge 2001 p.295 note 3.22
54 John Evans of Llanymynech published his well-known Map of the Six Counties of North Wales in 1795,
though according to Thomas Pennant it had been in the publishers hands since 1778 and there is much evidence
to suggest that Evans=s survey had occupied him since around 1775. It consisted of 9 sheets at a scale of approx.
1” [2.54 cm] =1 mile and was dedicated to his patron Sir Watkin Williams Wynn. In 1797 a smaller version at a
scale of 3” = 1 mile appeared. The Rev. W. Bingley used this map and wrote in his Tour round North Wales 2
vols London 1800 >Evans=s smaller map of North Wales, which is the correctest map I ever travelled by, will be
found a most useful companion. The roads have in this been laid down with so much accuracy, that, wherever the
traveller may have occasion to find fault, it will be more probable that some change has taken place since the
survey was taken.= It is of interest to note that at the time of its publication by Messrs E. Williams of No. 11
Strand, the smaller map cost 18 shillings (90p) and the larger version, consisting of nine sheets, three guineas
(,3.15p). In 1802 Evans=s son received an award of 45 guineas from the Royal Society of Arts for his fathers
work. National Library of Wales Journal Vol.5 1947 p. 214
55 Messrs J. & E. Furnival issued their Map of North Wales at Llanymynech on June 1st 1814, inscribed ‘To the
Right Honorable Edward, Viscount Clive and Sir. W. W. Wynn Bart.’. At a scale of 4 inches to the mile it shows
the counties of Anglesey, Caernarfonshire, Denbighshire, Flintshire, Merioneth and Montgomery. Part of northwest Cardiganshire also appears. The county boundaries are lined in colour; Anglesey and Denbs. in yellow,
Caerns., Monts. and Flints pink, and Merns. Green; Cardiganshire is left uncoloured. The principal roads are
coloured brown. Only one great estate, Baron Hill, is coloured in Anglesey, in green. An auxiliary accompanying
map gives the principal triangulation used in the survey, with the heights of the survey points; 2 meridians are
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Evans has enabled me to give some /360/of the latter, where they affect the geological
details, but neither in this respect, nor in the configuration of the surface, could I procure
any accurate information. What is here offered must be considered as a very rough
approximation.
As the map is rather complicated, it has been thought advisable to adopt an artificial
arrangement of the different districts in each formation. By this means a reference can
more readily be made to any particular place, without the labour of searching through the
several detached portions marked by the same colour. A table explaining this arrangement
is placed with the description of the plates; and the references are made on the margin
whenever they seem to be required. No other places are noted in the map than those
alluded to in the paper.
In the accompanying sections, continuous lines are meant to represent the portions
actually exhibited. The dotted lines are either such portions as were not visited, or were
too much obscured by the concealed nature of the ground. Where no actual section exists,
the junctions are marked by the dotted line, even where the boundary between two
formations is sufficiently evident at the surface, and the order of collocation has been
either ascertained along the coast, or cannot be doubtful from the characters of the
contiguous rocks. As the sections are parallel to each other, a reference may readily be
made to corresponding portions, and the spot seen where the order was clearly established.
Anglesea possesses no very striking features. Holyhead mountain, which forms the
greatest elevation, reaches only to 709 56 feet above the sea. With this and two or three
other exceptions, the ground is low and undulating, although the surface possesses by no
means an uniform character. A further description may perhaps, with greater propriety, be
referred to the details of each particular formation.
/361/The plan of this paper will be, first to describe the stratified and then the
unstratifed rocks. The greater portion of the stratified rocks has suffered considerable
disturbance, and they frequently occur under characters very different from what they
assume in their undisturbed state. Several of the details therefore, which would otherwise
be included in this division, are deferred to the description of the unstratified masses;
when it is to their intrusion that such phenomena can be referred.
Quartz Rock
[Nos 1 to 11]

admit of geographical distribution, even in a map of the largest dimensions and most
accurate construction.
In one instance an exception may be made in favour of a variety, marked on the map
as a quartz rock, which possessed certain peculiarities of structure, though it is not very
remote in composition from other varieties included under the general denomination. It
occupies two distinct localities, the one in the northern division of Holyhead Island, lying
to the West of a line drawn from Port-Dafreth57 , to a point on the shore about midway
between Holyhead and the mountain. The other, in the Southern division of that Island,
occurs in the neighbourhood of Rhoscolyn, extending along the coast, and bounded by a
line drawn from Borth-Wen to Rhoscolyn church, and thence about one mile further to
N.W. In each case this rock rises to a greater /362/elevation than the surrounding country,
and in the first-mentioned situation forms the highest point of all Anglesea.
On the summit of Holyhead mountain, and on the highest point near Rhoscolyn, the
term given to this rock is strictly applicable, it being composed of little else than highly
crystalline and distinctly granular quartz (l) firmly cemented.. There occur in it a very few
minute white specks of earthy felspar. It is much intersected by cotemporaneous veins, and
occasionally tinged red (3). In other places it intermixes with a little mica (4, 5). The
quartz is often finely granular (6), and associated with larger and distinct crystals of
silvery white mica (7, 8), and apparently also with a little chlorite, the specimens assuming
a greenish tinge. Such specimens strongly resemble greywacke, 58 but their crystalline
nature is still very distinct.
With regard to the structure of this rock, nothing can be more deceptive than the
appearance which it assumes in places where no extensive section exists. On crossing
Holyhead mountain, we seem to be walking over the edges of parallel strata, which dip at
a very high angle towards the N. of W., the whole surface consisting of broken rugged
lines, running from S. of W. to N. of E. Opposed to the small island called the South-stack,
is a perpendicular cliff of two or three hundred feet in height, exhibiting the structure of
the mountain in a perspicuous manner. Every trace of the former apparent disposition of
the strata is lost, and the whole is seen to consist of broad strata, contorted in a most
extraordinary manner, often vertical in position, then returning with a sudden curvature,
and forming repeated arches. Strings of white quartz, which occur in and between them,
partake equally of these contortions, and also of others more complicated and independent

shown, through Delamere Forest, Cheshire, and Moel Rhyddlad, Anglesey; the latter hill is now called Mynydd y
Garn. I am grateful to the Archivist, University of Wales, Bangor, for allowing me to examine a fine original
copy of this map. UWB Misc 7 / 134
56 Actually 220 metres, 720 ft

57 Porth Dafarch
58 This term is used by Henslow to denote rather more than is conveyed by its modern technical meaning of a
poorly sorted, angular arenaceous rock, typically a turbidite. The word was anglicized from the Ger. grauwacke
(grey rock) of Werner, by his Scottish fellow-Neptunist Jameson very early in the development of geology. It
included in its wide sense practically all the Upper Precambrian and Lower Palaeozic ‘transition’ rocks other
than limestone. It is thus somewhat vague, and in English Lakes 1825 Otley commented ‘some will find
greywacke in one ... division, some in another and some in all; others ridicule the name as one invented to supply
the defect of a better’. By 1839 it was falling out of use in this wide sense, and in the first edition of his Silurian
System Sir Roderick Murchison commented ‘it has already been amply shown that this word should cease to be
used in geological nomenclature, and I shall ... give further proofs that it is mineralogically valueless’.
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The term, Micaceous schist, would perhaps by some Geologists, be made to include
the whole series of the oldest stratified rocks. These, however, vary considerably in
composition but do not allow of separation into distinct formations, and would scarcely

of the general position of the surrounding mass. The effect is rendered still more striking
by each stratum assuming a peculiar tint; the colours varying through obscure shades of
green, brown, and yellow. /363/They also vary in texture, which causes the more compact
portions to project in relief, and these in weathering exhibit convolutions in which the
softer strata do not partake. They are sometimes divided by fissures, generally placed
neatly at right angles to the curves, producing the effect of an artificial stone arch. Plate
XV. represents about fifty feet perpendicular height of this section. Wherever a convenient
opportunity occurs of examining the cliffs along the remainder of this district, the same
appearance is repeated. Near Rhoscolyn the strata are very distinct, and among them is one
of a brick red 59 , contrasted with others of a deep yellow colour. The same deceptive
appearance of stratification running from the S. of W. to the N. of E., is seen in this district
as well as in the former. The real structure of this rock, then, consists of a succession of
contorted strata rudely conformable to each other. That these were originally deposited in
their present position seems impossible, and the whole bears a striking resemblance to the
flexures that might be formed in a pasty unconsolidated mass, by the application of a
disturbing force. The deceptive appearance resembling stratification, arises from the
parallelism preserved between the scales of mica dispersed through the mass, which
causes an imperfect kind of cleavage throughout the whole district. In some cases this may
readily be exhib ited, even in hand specimens (6), where the mica has a brown ferruginous
aspect, coating over the whole surface produced by cleavage, with a plate too thin to be
detached. These laminae occur about one eighth of an inch asunder, and on fracture
exhibit an uneven undulating surface. A few other small scales of white mica are
irregularly dispersed through the specimen. In some cases (4) the laminar tendency is
distinct, with the intervention of a very small portion of mica, /364/and on a fracture
perpendicular to this direction, its existence is marked by faint lines. In other instances the
cleavages, sufficiently apparent on the large scale, would not be noticed in a small
fragment. Here (7) the mica which gives rise to them is dispersed at intervals over their
surface, and is scarcely to be seen upon a transverse fracture.
Other cleavages exist in the mountain, at much greater intervals than the former,
which more nearly resemble natural fissures. These present smoother surfaces, and are
probably the cause of large vertical fissures which occur towards the summit of the
mountain, separating the rock into rude rhomboidal and cubical masses, where quartz is
almost the sole ingredient, and both the fissile texture and divisions of the strata are
scarcely to be detected, though, in convenient situations, each may occasionally be traced.

Plate XVI. Fig. 1 Cleavages exhibited by the strata of the quartz rock [original p.364]

59 As Henslow does not name the location of this formation, it may be noted that it is at Borth Saint N.E. of
Rhoscolyn Head. The red colour is imparted by haematite staining, but as Greenly remarks to Prof. Abercrombie
in an unpublished MS. letter dated Sept. 1928, (long after the close of his Anglesey Survey) in the present
editor=s possession, >these are local iron stainings in beds which elsewhere have the usual pale greenish colour.
Staining is not a rare phenomenon in geology, but why there should be staining at this particular place, I=ve
never been able to understand.=

The exposed faces of these masses (2) present an even polished surface, the effect of
weathering; an action which apparently soon ceases, the fragments retaining their angles
as sharp as when first fallen.
Plate XVI. Fig. 1. represents the positions of four cleavages obtained from a
projecting mass of curved strata (6).
A. The curved surface of the stratum
1-2 = 52 ?
1-3 = 90 ?
1-4 = 120?
2-3 = 90 ?
3-4 = 136?
[ rough calculation of the angles at which the several planes are inclined to each other].
Plane 3, is the cleavage which produces the apparent stratification of the whole mountain.
It should seem that these phenomena arise from some effort of crystallisation
subsequent to the original deposition of the /365/materials, and subsequent also to the
present contorted position of the strata. These facts may be illustrated by the appearance
presented upon the transverse fracture of a calcareous stalactite, where the original
structure arising from successive depositions, is exhibited by concentric circles, whilst a
rhomboidal fracture marks the effects of a posterior crystallization. The strict resemblance
which some of the strata bear to those of sandstone, points out a mechanical deposition as
the most likely mode of formation: their present structure may suggest an idea that
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crystalline force assisted by moisture and pressure is an agent of sufficient power to have
produced the similar, but still more perfect texture of the oldest stratified rocks, without
the necessity of imagining any previous solution of the ingredients which compose them.
Chlorite Schist.
[Nos. 12 to 187]

Plate XVI. Fig. 3 Junction of the quartz rock (a) and chlorite schist (b) to the west of Rhoscolyn
[original p.366]

Plate XVI. Fig. 2 Vertical section of a mass of breccia (a) and a quartzose vein (b)
connected with it, which rises through the chlorite schist near its junction with the quartz
rock [original p.366]

Under this denomination are included several varieties of schist, of which quartz and
chlorite 60 form the principal ingredients. Mica slate and clay slate also occur in the same
formation, but each of these passes into chlorite schist by insensible gradations, and I
could nowhere trace a boundary between them, marked either by a rapid change in the
mineral character, or by some distinct geological feature. The varieties of clay slate
included in this formation appear to consist of nearly the same ingredients as the chlorite
schist, and to differ from them in nothing but want of crystalline structure. They are of
various shades of green and red, and of a close texture.

The variety which immediately succeeds the quartz rock is crystalline chlorite schist.
There are four sections on the coast /366/exhibiting their union. At the spot where this
takes place between Holyhead and the mountain, there is a space of eight or ten feet in
width, occupied by a rock intermediate in character between the two. At the spot on the
beach where the change has become decisive, there occurs a breccia 61 (9, 10) of quartz
rock, and angular fragments of talcose slate; from this a vein issues, which may be traced
on the shore for a few feet as far as the cliff, up which it is seen to rise, and become forked
near the top (Pl. XVI. Fig. 2.). The vein consists of finely granular materials (11) with
occasional patches of the breccia from which it proceeds. Possibly, the origin of this vein
may be ascribed to a fissure in the chlorite schist having been filled from the subjacent
rock, previous to its consolidation, by the force of the superincumbent pressure.
At Port Dafreth, I could not ascertain whether any sudden change takes place; the
strata of the quartz rock gradually become thinner, and appear to pass insensibly to
chlorite schist. [To] the West of Rhoscolyn their boundary is more marked, the quartz rock
rising nearly vertically, and the chlorite schist resting unconformably against it. A small
bay is there formed by the removal of the chlorite schist, so that its Eastern side is
composed of quartz rock alone, where a broad stratum presents an undulating and nearly
vertical cliff. At certain points of projection, a portion of this is removed, which exposes

60 The name chlorite is applied to a group of layer-lattice minerals consisting structurally of talc
Mg6Si8O20(OH,F)4 units interleaved with brucite Mg6(OH)12 layers with aluminium and iron sometimes
replacing silicon and / or magnesium. Most chlorites are green and exhibit flexible inelastic cleavage, and are
common in low-grade regionally metamorphosed rocks.

61 A type of rudaceous rock consists of angular fragments of minimally -transported material, poorly sorted and
usually derived from a restricted source. They may typically be cemented talus, derived mechanically from
faulting, or of volcanic origin.
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the stratum next below; a similar exposition of the next takes place; and so on. The nature
of this may perhaps be better understood by referring to P1. XVI. Fig.3.
The last spot where this junction takes place lies to the South-east of Rhoscolyn, and
West of Borth-Wen, where the confusion is greater than at either of the three other places.
The quartzose strata intermix with the chloritic, and are seen on. the beach like veins
twisting among them. In some instances, they even appear to occur in an inclined position
above them.
/367/From what has been said of the nature of these junctions, it may be a question,
whether the quartz rock and chlorite schist are not members of the same formation. For,
whilst the junctions at each of the Western boundaries of the former bespeak a
nonconformity, those on the Eastern sides present a certain degree of intermixture.
Supposing the quartz rock to have been once horizontal, and the chlorite schist reposing
upon it, perhaps their present appearance may be accounted for upon the principle of an
upheaving force acting obliquely from the East.
Around Holyhead the chlorite schist is greenish grey, and comp osed of nearly equal
proportions of quartz and chlorite, both highly crystalline, and finely granular. Sometimes
it possesses but an imperfectly fissile texture (12), though in general this is sufficiently
apparent (14), and the quartz and chlorite predominate in alternate layers (15). The scales
of chlorite often form one continuous shining plate on the plane of cleavage There are still
finer grained varieties (16), where the intermixture of the quartz and chlorite is very
uniform. These form an intermediate passage between the crystalline chlorite schist, and
bright green silky clay slate. Quartz sometimes predominates considerably (17).
Contortions of the most complicated nature are exhibited in many portions of this
series. A large block will often present laminae waving in regular vandykes of intermixing
in a most confused manner (18).
The finer grained varieties appear to predominate through the remainder of the
chlorite schist situate towards the Western side of the Island. The general character of the
same rock on the Eastern side is slightly different, though the composition is similar. Both
the grains of quartz and the scales of chlorite are larger, and the colour of a darker green.
Lenticular plates of /368/pure crystalline quartz lie in the direction of the layers of chlorite,
which pass regularly round them (19). Strings of crystallized quartz and scales of chlorite
intermix in irregular layers (21), which appear to arise from the complicated contortions of
thin laminae. Sometimes the rock is nearly homogeneous, the chlorite being dispersed
through the quartz (23).
Some hard varieties occur in the neighbourhood of a rock upon which there is erected
a pillar to the Marquis of Anglesea, near Plas-Newydd.62 The basis is fine grained quartz,

and dark grey chlorite (24) closely united, and through the mass are disseminated small
crystalline patches of light yellow epidote63 , and others of reddish mica.
The epidote, in some cases, forms a considerable ingredient (25), and the scales of
chlorite are replaced by dark green spiculae, probably hornblende.
Mica slate occurs in the Eastern chloritic district, which lies to the S.E. of a line
drawn from Pentraeth to Newborough. This is, however, always contaminated with some
portion of chlorite, which may be detected by the earthy smell, even of the purest
specimens.
The hill West of Penmynydd, about the centre of this district, on the main road from
Bangor to Holyhead, and the Llydiart mountain, at its N.W. termination, afford the most
crystalline and genuine examples of this rock (26 - 29). The quartz does not always
present a distinctly granular appearance; but rather constitutes a nearly uniform mass,
through which the scales of mica or chlorite are dispersed. It is not always easy to
determine whether mica or chlorite forms the second ingredient. Sometimes both are
present, and sometimes the quartz is tinged green by an intimate mixture with the chlorite,
and scales of white, or light green, mica are superadded, On the shore, between the Menai
bridge and Plas-Newydd, /369/mica enters in a conspicuous manner as an ingredient of the
schist, and forms large thin plates which are irregularly intermixed with an impure chlorite
schist (30 - 32).
Near Cadnant the scales appear to be intermediate between mica and chlorite, and
coat over the whole surface of cleavage (33).
Other varieties afford an impure mixture intermediate between clay slate and mica
slate, where the scales of mica are sufficiently distinct, but the basis no longer retains a
crystalline character (35 - 37).
North-east of Bodwrog, on the confines of the granitic district, is a variety composed
of crystalline white quartz in layers, coated with a talcose variety of mica of a light straw
colour (35, 39). Mica slate occurs to the South of this spot, along the Eastern boundary of
the granite, where it does not present a granular aggregate of quartz and mica, but forms a
highly crystalline mass of quartz, to which a laminar tendency is given by thin layers of
mica, sufficiently distinct on the surfaces of the laminae, and but faintly marked by lines
on the fracture perpendicular to them. Where the rock is weathered smooth, the quartz
glistens in the same manner as a polished surface of crystalline marble (40).
A similar variety is found on the East of Tre-Sgawen (4 1), situate towards the
North-eastern termination of this district.

62 At the time Henslow wrote his Memoir, only Mr Harrison=s 91-foot doric column was standing, having been
erected in 1815 - 16, at a cost of ,2000, met by public subscription. The statue was not added until 1860. A print
of the unadorned column appears in Howel Hughes Beauties of Cambria 1823. The schist he refers to has
become famous as the type-location of the Anglesey blue-schist or glaucophane facies, diagnostic of lowtemperature, high -pressure metamorphic conditions often associated with a destructive plate-margin.

63 The epidotes form a group of rock-forming silicates containing both SiO4 and Si2O7 units linking AlO6
alumina octahedra. Epidote is generally various shades of green from light yellow-green to almost black,
occurring in low and medium-grade regionally metamorphosed rocks.

27

28

Plate XVI. Fig. 4 Section of the stratified chlorite schist [original p.371]

The passage from the crystalline varieties of chlorite schist to the more earthy kinds
(43 - 49), and finally to clay slate (50 - 64), is very gradual. The yellow epidote,
before-mentioned, also assumes a compact appearance, and runs in irregular strings among
the schist (43, 44).
Some specimens of the clay slate present a silky lustre (50), and fibrous appearance.
Patches of deep red occur intermixed with the green.
/370/These varieties of clay slate predominate to the North of a line drawn from
Llaneilian to Llanfechell. 64 On the coast, from Llanrhyddlad to the nearest point to
Holyhead Island, they intermix with the crystalline varieties of chlorite schist, in the most
confused manner. A boundary may once have existed between them, for the transition
from one to the other is frequently abrupt, and resembles a series of patches of clay slate
scattered over a ground of chlorite schist, sometimes presenting a distinctly laminar
tendency, at others not a trace.
The clay slate often assumes a hard jaspideous aspect (59 - 61). Some earthy varieties,
without a trace of fissile texture, appear to consist of an irregular mixture of chlorite and
epidote, with patches of quartz, and carbonate of lime (65 - 69), intimately united. These
prevail on the coast from Beaumaris to Cadnant, in the neighbourhood of Llangaffo, and
also between Trefdraeth and Aberfraw.
Rugged, projecting masses of schist, with laminae generally much contorted, are
scattered, throughout the tract on which Holyhead is situate. The average bearing of the
laminae is decidedly towards the N.E. and S.W., and their dip in general to the N.W.
In the Northern district round Llanfechell, the appearance is similar, but the laminae
are not so much contorted, and they dip more to the North. Towards Amlwch they nearly
64 The Amlwch Beds; the Northern facies of the New Harbour Group of Greenly
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regain their former position, and between this place and Llaneilian, the contortions are
very complicated.
Where the rock had been vertically and smoothly cut, in a recent excavation opposite
to the pier at Holyhead, there was a decided appearance of broad strata, undulating in a
manner similar to those of the quartz rock, and also a laminar structure parallel to the
seams which marked the stratification.
/371/A similar circumstance occurs in the high ground to the North of Llanbabo; the
surface is modified by the undulating nature of the strata, which rest upon each other
conformably, and are from two to three feet thick. The schist is very flinty, and possesses
but little appearance of fissile texture.
In the most Easterly tract of this formation, the denudations inland often appear in
small rounded eminences, with smooth surfaces dipping gradually on one side, and
presenting a vertical face on the other. With a little attention these are distinctly seen to be
stratified in the manner represented (Pl. XVI. Fig. 4.), which is intended for a section of
the Pillar rock near Plas-Newydd, and an eminence immediately on its N.E., when viewed
from the East. This character prevails on each side of a line drawn from Llandonna to
Newborough: but on the coast, from Beaumaris to Cadnant, the dip is South-easterly.
Where a separation into laminae does not exist, the scales of mica or chlorite still
preserve a degree of parallelism in the crystalline varieties, which, combined with the
curvature of a stratum, produces irregular but parallel lines upon its exposed surface,
whose general bearing is still towards the N.E. and S.W.
From these circumstances we may perhaps conclude, that wherever a laminar
tendency is found in this formation, it was originally parallel to the planes of stratification.
And here there appears to exist a marked difference between this and the quartz rock, in
which it should seem, that the laminar tendency has arisen from an arrangement of the
particles posterior to the present contorted position of the strata.
In endeavouring to account for any appearance exhibited by these rocks, it is
necessary to take into consideration the more /372/nearly homogeneous nature of the
chlorite schist, when compared with the very variable strata of the quartz rock.
In some places the chlorite schist is associated with rocks composed of heterogeneous
materia ls confusedly aggregated (70 - 94). The schistose character is more or less
destroyed, and the argillaceous basis intermixes with crystalline limestone, dolomite,
serpentine, and jasper. The largest tract of this description lies about one mile to the West
of a line drawn from Llangefni to Trefdraeth. The ground is completely broken up by
rugged projecting rocks. Some of these are slaty, but in general they present a hard
jaspideous aspect with contorted stripes, which mark the existence of former laminae.
These intermix with homogeneous red jasper streaked and spotted with purple.
The width of this tract may be about one mile, and it is succeeded on the West by
contorted chlorite schist, and this by the mica slate already described, which, though
confused, decidedly dips from the granite.
A similar character prevails in the small detached strip of chlorite schist, which forms
a ridge from Caint to Red-wharf bay, passing between Pentraeth and the Llydiart mountain.
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From Caint, as far North as Llanffinnan, this ridge is composed of green and red glossy
talcose clay slate; but immediately North of Llanffinnan, it becomes disturbed, passes to a
compact red jasper (58, 59), and from hence to Red-wharf bay presents a series of broken
elevations, composed of fragments of schist cemented by crystalline magnesian limestone,
patches of which, as well as of compact limestone and jasper occur through the remainder
of this district, intermixed with schistose materials. At its termination in Red-wharf bay, it
forms a low but perfectly vertical cliff, facing the N.W., intermediate between red jasper
and clay slate (60), and possessing a fissile texture. Both /373/the common and magnesian
limestone present different tints of grey, yellow, and flesh red (88 - 93).
In contact, and on the steep side of one of these projecting masses of limestone, is
found a calcarious tuffa (94) enclosing fragments of slate, and recent snail shells. I
mention this circumstance as it may perhaps tend to shew, that some particles of this
limestone have been in a state adapted to solution at no very distant period, although its
present position should seem to indicate, that this action has ceased.
Fibres, resembling a coarse asbestos, penetrate the solid jasper (86), and sometimes
appear as small veins, (the fibres perpendicular to the sides) traversing a light porous mass
into which the jasper passes.
At the Southern point of the promontory at Llanddwyn, there is another partial
formation of a similar nature. At one spot are numerous kernels, about the size of peas,
dispersed through the schist (80, 81). These appear to consist of a light green serpentine, in
which lime predominates.
Half way between Beaumaris and Garth-ferry, in the new road, there is a rude
projecting mass of rock, composed of red crystalline limestone, and jasper (83), embedded
in, and intermixed with decomposing argillaceous materials. When passing close to this, it
appears to form a high projecting point of the cliff, but viewed from the river, it is seen in
reality to be situate in the bottom of a gap formed by the schist rising abruptly on either
side.
The clay slate, on the S.W, slope, and near the summit of Bodafon mountain, situate
at the Northern termination of the middle district, passes to a compact mass between
hornstone and jasper (95 - 100). It is irregularly streaked with different shades of green,
dull red, and grey. It fuses to a transparent frothy white glass, and probably contains a
great proportion of /374/felspar. Indeed the red stripes actually pass from a compact nature
to crystalline veins of felspar, which are occasionally associated with stripes of white
quartz. Specks of sulphuret of copper are dispersed through the mass.
Contorted patches, and strings of crystallised quartz and red felspar (121 - 123), occur
in several parts of the chlorite series, both among the crystalline and earthy varieties. In
the new road to Holyhead, S.E. of Llanfihangel-East,65 I procured masses of crystallised

felspar four inches cubed (123). The colour varies from deep to light red; the structure is
curved laminar passing to compact.
On Red-hill, to the South of Beaumaris, is a bed of crystalline quartz (118, 119),
which is quarried for the Staffordshire ware. Other beds of a similar nature are met with in
various parts of this schist.
On the shore at Cadnant are broad veins of quartz, slightly contaminated with chlorite
(120). These veins pursue a direct course, and resemble trap dykes in external character.
A broken flinty ridge runs from the N.E. side of the Paris mountain to the S.W. of
Llaneilian mountain. A fissile texture is sometimes visible, and the rock passes to a schist
(111). Its fracture and aspect vary from flinty to cherty, and its colours are different shades
of light green (113, 114), grey (115), and red (116). Sometimes there are small crystalline
specks of quartz and felspar dispersed through the mass (117), which give it a porphyritic
aspect. It is semi-translucent on the edges and fuses to a white frothy enamel. This is,
perhaps, more nearly allied to hornstone than that from Bodafon mountain.
The transition to a compact flinty or cherty mass, is found in several other portions of
this district (108 - 110)./375/
Limestone Beds.
[Nos. 124 - 132]
Limestone, in the form of veins and small patches, has already been noticed; it also
exists in distinct irregular beds in several places, which are marked in the map by an L. In
the cliff East of the island on which Llangwyfan church is situated there is a bed of
compact white marble mottled with black (124, 125).
Other beds of the same nature occur on the promontory South of Aberfraw. Also at
Gwalchmai, immediately to the S.W. of the lake. As the limestone passes into the schist, it
assumes a fissile character, and scales of chlorite are dispersed over the natural fractures
(127).
A compact dark brown and grey limestone (131, 132), not unlike some of the more
crystalline varieties of mountain lime, has been quarried about Llanfaethlu to a
considerable extent. There is an impure shaly substance associated with it (132),
somewhat resembling the shales of the coal measures.
Small caverns occur in this spot, the surfaces of which are rugged, and contain hollow
cavities resembling the exposed portions of a limestone district on the sea shore. No
stalactites are to be found in them.
Very considerable beds of a similar limestone extend from Glan-y-Don to Cemmes.66
In none of these beds was I able to find any trace of organic remains.67

65 Henslow:- ‘I have added East to the name of this place, to dist inguish it from another Llanfihangel situate on
the western side of Anglesea, on the confines of the chlorite schist (c.1.) to the S.E.’

66 Cemais Bay. Note that this is the correct spelling, despite O.S. map conventions. See G. T. Jones and T.
Roberts The Place-names of Anglesey Ynys Mon C. C and University of Wales Bangor 1996
67 Nevertheless, these rocks contain the best fossil remains from the Mona Complex, indeed the only
megascopic forms discovered, viz. stromatolites of the type Conophyton.
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Patches and veins of beautifully saccharine and white dolomite are dispersed
throughout the district (159). This occasionally exhibits a tendency to a fibrous structure
(160), which may sometimes be traced partially through several specimens of the
serpentine.
/377/Asbestos forms a thin coat over the natural fissures of the serpentine in the form
of mountain leather. It also occurs in thin veins, of a light green colour; the fibres set
perpendicularly to the sides of the vein (156), which sometimes seems to be
contemporaneous (136). Some specimens appear to consist of broken fragments of this
substance cemented in a paste of serpentine, in which the direction of the fibrous structure
being inclined at different angles to the surface, a polished specimen (157) has a beautiful
appearance, different fragments reflecting the light at different angles of inclination.

Plate XVI. Fig. 5 Serpentine (a) rising abruptly through chlorite schist (b) which dips in various
directions [original p.376]

Serpentine.
[Nos. 133 to 187]
Two districts are laid down in the map, in which the principal masses of serpentine are
found. These occur in beds sub/376/ordinate to the chlorite schist, and do not form one
continuous line of rock.
In the Southern district, they form a range of detached and nearly tabular masses,
which extend from the N.W. of Rhoscolyn church to Llanfihangel, rising through swampy
ground, and accompanied by projecting patches of schist which dip in various directions
P1.XVI. Fig. 5. The compact serpentine passes into slaty; and sometimes a tabular mass
exhibits this double structure, when viewed at a short distance, Pl.XVI. Fig.6. The
serpentine near Llanfechell is not sufficiently exposed to enable us to trace its connexion
with the schist. The patches, in which it is found, have been quarried, and appear to be
nearly enveloped by a hard compact variety of chlorite-schist.
The purest specimens are dark green with a semi-translucent greasy lustre (133 - 135),
but the general appearance is that of a compound rock, in which serpentine and dolomite
form an irregular mixture (141 - 151). Patches of light yellow also occur (145). A
considerable portion of that which is quarried at Llanfechell, consists of very comp act
dolomite, tinged green (146) or red (148), sometimes striped (150); in which patches of
serpentine are embedded. It is here associated with common compact limestone (152). The
red tinge also pervades some of the more slaty varieties (153 - 155).
Near Rhoscolyn the serpentine is associated with a heavy, compact and granular,
black limestone, which does not resemble dolomite, although it will not effervesce in cold
acids (161 - 163).

Pyrites occurs dispersed through the serpentine (136, 140).
Small crystals of jet black pyroxene form also a common ingredient (137 - 139); but
they are so intimately associated with the mass that they can not readily be detected,
except upon a weathered surface, over which they are scattered in projecting points.
The schistose portion of the district in which the Rhoscolyn serpentine is situate,
varies considerably in composition. On approaching the serpentine, asbestos enters largely
as an ingredient. This is intermixed with slaty and chloritic serpentine irregularly
laminated, with carbonate of lime (170). Other varieties approximate to chloritic slate (164
- 169). A structure half fibrous half slaty is a common character (171 - 177).
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Plate XVI. Fig. 6 Massive serpentine (a) gradually assuming a schistose character (b) [original
p.376]

Radiating crystals of dark green actynolite68 are dispersed through a more compact
variety, the fibres generally lying on the surface of cleavage (180).
In the confused schist along the shore South of Lanfaethlu [sic], are several
appearances which approach the character of the Rhoscolyn district, though no
considerable mass of serpentine is seen. This schist is sometimes a mixture of serpentine
and chlorite, and in it are beds and veins of compact limestone (186) and earthy chlorite
(187)./378/

Under this denomination is included greywacke slate, and also a fine grained dark
grey or black clay slate, which cannot be distinguished in composition from the green clay
slate of the last series. It exists, however, above and also intermixed with the greywacke,
in a manner which decidedly places it in the same formation. Whether this class of rocks
originally succeeded the former in an uninterrupted order, or whether they were separated
by a marked geological epoch, cannot be fully ascertained in Anglesea. Their characters
are sufficiently distinct to enable us to trace their boundary on the map.
In a few instances the black clay slate assumes a glossy crystalline appearance,
approaching the character of a primitive clay slate (188 - 192), which passes insensibly
(193 - 196) to the earthy varieties (197 - 207). It is often thin s!aty, but the plates are not
sufficiently regular to admit of their being wrought. The more common character is that of
a shattery schist, breaking into small irregular fragments. In several places this schist is
intermixed with a greywacke conglomerate (210, 211) consisting of angular fragments of
slate, embedded in a fine black argillaceous basis, or it is composed of quartzose
fragments with the addition of argillaceous matter (212 - 216). The black clay slate
intermixes also with a grey sandstone which cannot be separated from some of the
sandstones of the old red sandstone.
In the bed of the river at Dulas, the greywacke approaches a sandstone, and contains
small embedded fragments of schist (209). It cleaves into irregular laminae about one inch
in thickness, intermixed with others of a more shaly character. Between the la minae are
hard nodules (258, 259), of a concretionary /379/nature, composed of' the same materials,
which decompose in concentric crusts. The finer slaty laminae pass round them.
On the Western side of Dulas harbour, the greywacke is intermixed with shaly black
clay slate, which forms the greater part of the rocks to the S.W. Upon approaching its
termination towards the North, where the conglomerate sets on, and where it is intersected
by several trap dykes, the harder laminae (226) increase in number until they form the
body of the rock, with a very slight portion of shaly matter interposed. Concretionary
nodules are also found here which posses s a peculiar structure (260, 261). In shape they

approach a spheroid, slightly flattened on one side. Upon examining the more convex
surface, the nodules appear to consist of cylinders of different sizes pressed together, so
that an imperfectly columnar structure is the result; the termination of the cylinders on the
surface forming rounded projections. Upon fracture these cylinders are found to be
composed of a succession of cones, each about one tenth of an inch thick, placed one
within the other, with their bases towards the convex side of the nodule. The surface of
each cone is irregularly wrinkled longitudinally, and marked transversely with faint striae.
One cone runs into another, and the whole is so blended together that it is impossible to
detach a perfect cone from the rest. There exists a slight tendency to natural cleavage,
inclined to the shorter axis of the nodules at an angle of about 45?, which is also about
equal to the inclination of the conical surfaces to the same axis. The major axis of some of
the larger nodules is two feet and a half, and the minor one foot and a half; and the conical
structure extends to the depth of three or four inches. The direction of the longer axis is
placed parallel to the schistose laminae, which pass round the nodules. There is one hard
lamina, fifteen inches thick, nearly vertical in position, which winds among the schist
/380/in a most irregular manner, closely resembling a basaltic dyke in external character. It
may be traced for some distance along the beach, and also up the face of the cliff. On one
side it is completely studded with these concretions, but in this instance their form is
modified, the side next to the lamina being flat, and the conical structure extending
through the whole of each. They are generally separated from the lamina by a thin seam of
clay, but are sometimes firmly united to it. The concretions are confined to one side of a
lamina. These laminae are frequently striated black and grey with all the regularity of a
fine sandstone (226). The broad one above-mentioned is uniform in character, and consists
of finely granular and highly crystalline quartz and felspar, partially blackened by
argillaceous matter (222, 223).
In the denuded patches of this series round Llanerchymedd, the greywacke character
prevails, the base being a black clay slate, which encloses fragments of quartz and slate.
More to the East and N.E. it generally consists of shattery fine grained black clay slate,
which is also found throughout the strip extending from Llanbabo to Llanrhyddlad. From
the summit of Llanrhyddlad mountain towards Carnel=s point, 69 a coarse greywacke occurs
(219, 220), intermixed with patches of conglomerate containing rolled pebbles. At the
junction between this and the chlorite schist, on the shore west of Monachdy, there are
irregular patches and stripes of greywacke breccia (210) embedded in the fine black slate,
and not conforming to the direction of the laminar tendency which appears to indicate a
complete intermixture of the materials at their first deposition, and to shew that the
laminae do not mark any order of superposition.
The Western summit of Llaneilian mountain is a decided greywacke (213 - 214); very
similar in character to that on the /381/summit of Snowdon, in which the impressions of a
bivalve shell occur.

68 Tremolite-actinolite minerals of the amphibole group and found in metamorphosed impure limestone,
Ca2(Mg,Fe)5(Si8O22)(OH,F)2

69 Now called Carmel Head

Greywacke
[Nos. 188 to 264]
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A fine grained black clay slate is found on the shore S.W. of Llanfaelog, and in the
new road to Holyhead at the nearest point to Llanfihangel church. The small strip which
runs from Bryngole towards the S.W. is of the same nature.
There is a good exposition of the junction of the greywacke and chlorite schist,
between Llaneilian mountain and the point. The line of junction may be traced on the
horizontal section formed by the beach, and thence vertically up the face of the cliff. The
contact is between a fine grained glossy black clay slate of the greywacke series, and a
green slate of the chloritic. The laminae of each dip towards the N.W., and their union
presents a most decided example of a fault. Proceeding Eastwards along the cliff, we come
to the coarse greywacke already alluded to. The termination of this is distinct, and it is
succeeded by fine green slate, which reposes unconformably upon a black clay slate in the
manner represented Pl.XIX. Sect.A. This section is here referred to merely for the purpose
of exhibiting the nature of the connection between the chloritic slate and greywacke, it will
be again alluded to, and an explanation attempted of the phenomena which it presents. The
junction of the greywacke and green slate in the middle of the mountain forms an
undulating line down the face of the cliff nearly conformable to the direction of the
laminar tendency. The transition from one to the other is gradual, the upper bed of green
slate containing a few fragments of a rock resembling the hornstone found between the
Paris and Llaneilian mountains, fragments of which are also found in the lower beds of the
greywacke.
The la minar tendency of this series is universally inclined at a very high angle to the
horizon.
In the central district, on which Llanerchymedd is situate, /382/the bearing of the
greatest portion is from the E. of N. to the W. of S., and the dip towards the N. of W. The
laminae are frequently vertical, often much shattered, and very thin. Wherever the chlorite
schist is exposed, along its Western boundary, it is found presenting the abrupt edges of its
laminae towards the greywacke. It is therefore most probable, that the fault exhibited on
the coast, between Llaneilian mountain and the point, is carried directly across the
Island.70
The principal exceptions to the general direction of the dip are about Dulas. In the
harbour, the laminae, though much confused, dip nearly South, varying to points both to
the East and West. In this case, therefore, they appear to dip from the high point of granite
on the Llaneilian mountain.
From Llanrhyddlad (on the Western coast) to the Paris mountain, the average bearing
is more nearly East and West than in the former case, the dip still towards the North. The
cliff formed by this schist to the North of Carnel=s point, presents the greatest degree of
confusion and disrupture among the laminae, P1. XX. Sect. N. To the South their dip is by
no means regular, but inclines in different directions to the horizon, always however at a

very high angle. Around the point, and again on the shore to the West of Llanrhyddlad, it
assumes a yellow decomposing aspect.
From Llanbabo to the South of Llanrhyddlad the appearances along the Northern line
of junction are similar to those exhibited between Llaneilian .and Llanfihangel. The actual
junction on the coast near Monachdy is obscured by a mass of diluvium, but judging from
the direction of the laminae on the horizontal section formed by the shore, the greywacke
is unconformable to the chlorite schist, and therefore presents a repetition of the facts
exhibited on the Western side of Llaneilian mountain. A few yards to the West of this
junction, /383/the greywacke passes to an unlaminated hard rock mottled with patches and
veins of white quartz, and finally assumes a green flinty character similar to that of the
chlorite schist at the junction. There is a small cavern in the cliff at this point, the roof and
Eastern side of which is formed of the flinty portion, but the schist is again found on its
Western side. The union of the two is very evident, the flinty.mass reposing upon an
inclined plane of the greywacke, P1. XVI. Fig.7. The cavern does not resemble a hollow
excavated by the action of the sea, but appears as though the upper part had been bent
from the Eastern side, when in a soft state, so as to form an arch. It may probably be
referred to the nature of a fault, but this explanation admits of difficulty.
On the Western side of the Llydiart 71 mountain, there is a black shattery clay slate, the
laminae dip from the mountain at a high angle. In the road near Pentraeth their junction
has been cut through to the depth of five or six feet, where they meet vertically, and each
rock is broken and confused. Following their line of junction towards the North, the mica
slate is seen, near Red-wharf bay, to rise from under the clay slate, and presents a smooth
rounded surface without any laminar tendency. Between this and the fine grained clay
slate, is a thin bed composed of small angular fragments of slate (217) and at the actual
junction it also abounds in small fragments of quartz (218) loosely cemented together. By
one hypothesis this would be called the abraded portion of the two rocks produced by the
upheaving of the mica slate. The greywacke may be traced as far South as Llanfihangel.
A confused patch of shattery clay slate, intermixed with greywacke, is interposed
between the chlorite schist and mountain lime, to the East of Llandonna72 . It does not
attain to so great an elevation as either of the formations between which it /384/is situate,
so that it is completely concealed at the spot where the mountain lime sets on (Pl. XX.
Sect. P.) In immediate contact the chlorite schist consists of a confused talcose rock.
Hardened veins of clay slate intermix with it (234 - 237).
The greywacke district placed to the West of the coal measures, from Llangefni to the
South of Bodorgon73 , possesses a different character from the rest (238 - 250). That a
portion of it consists of greywacke, is evident; but whether it belongs to the present series
or to the last, or whether it be not rather a confused intermixture of both, I did not fully
ascertain.

70 This is the famous Carmel Head Thrust plane so-called and extensively described by Edward Greenly and
later authors, which by this statement Henslow may claim to have discovered. Its precise tectonic nature at depth
remains uncertain.

71 Llwydiarth
72 Llanddona
73 Bodorgan
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Plate XVI. Fig. 7 Appearance presented by the greywacke slate on the shore near Monachty (a)
hard, green and unlaminated portion passing gradually on one side to a schistose black slate (b)
and terminated abruptly against a similar rock on the other [original p.383]

From Llangefni to Aberfraw, repeated instances of greywacke occur, to the East of the
schist containing jasper, and interposed between this and the coal measures. The schist
near the coal-measures presents its abrupt edges to them, but no actual appearance of
stratification can be traced, and the indications which exist of a laminar tendency are of a
very partial nature. On the N.W. of Llangefni, there is a green talcose clay slate (242),
occasionally enclosirig embedded fragments (243) and scales of mica (244). It possesses
an imperfectly laminar tendency dipping to some point towards the West. Along its
Eastern termination from hence towards the North, it assumes a hardened unlaminated
character. At Llangefni it passes to a green crystalline quartz rock (245 - 247), which
possesses faint, but undoubted, traces of globular concretions cemented in a paste of
quartz. An occasional fragment of uncrystallised matter is also found embedded.
Through the centre of the Paris 74 mountain, and in the direction of its ridge, there runs
a bed of grey cherty stone (252, 253) cutting through the schist partly hardened (254), and
the rest assuming a yellow decomposing aspect (255), full of blebs and drusy cavities,
which also occur in the chert.
The simple minerals found in the extensive and well known /385/copper mines situate
in this mountain, are sulphurets of iron, copper (256), and lead.-Sulphate of barytes.-75
Native copper in small quantities (257), and still more rarely the sulphate of lead.
There are two patches laid down towards the East of the Map, as included in this
formation. Certain points of resemblance to portions of the districts already described,

seem to stamp them as members of the greywacke series. But they are found under such
peculiar circumstances, that it is impossible to speak decidedly on this point.
The small patch to the South of Beaumaris is seen near the top of Red-hill, and in
Lord Bulkeley=s grounds76 , on the slope of the hill above the ferry-house. It appears to be
an unstratified mass sticking upon the steep side of the chlorite schist, which rises very
abruptly from hence towards Llandonna. It consists of small angular fragments and
nodules of clay slate, highly pellucid quartz, and crystallized felspar, either firmly
cemented together (263, 264), or embedded in a hardened argillaceous paste (265 - 267).
The fracture sharp, and approaching the conchoidal. A perfectly flinty slate (268, 269),
with an irregular fracture is associated with it. The specimens bear a close resemblance to
those procured between the clay slate and mica slate on the N.W. slope of the Llydiart
mountain (216 - 218); differing from them only in a greater degree of compactness.77
The patch which extends from Garth-ferry, about one mile, towards Cadnant, scarcely
reaches above high water mark. The chlorite schist rises abruptly on the West, and forms a
high ridge of rugged rocks. The rock at the base is formed of small angular fragments of
quartz (270 - 273.) running together and passing to a compact mass, interspersed with
specks of earthy fels par, and fragments of slate (274). This is intermingled with a few
irregular patches of black clay slate, and a compact mica/386/cious sandstone resembling
those in the greywacke about Dulas. (275). There is scarcely any trace resembling
stratification, but the whole rises confusedly towards the chlorite schist.
The greywacke on the opposite coast, immediately South of Bangor, in contact with
the coal-measures, seems at first sight to consist of large and small rolled pebbles, firmly
embedded in a basis composed of fragments of felspar, quartz and clay slate (280 - 284).
Upon examination, the rude breccia thus formed is found to possess certain peculiarities of
structure, which appear to throw some light upon the nature of a substance found in
connection with it, and mentioned in Mr. Greenough’s Geological Map78 of England as ‘a
remarkable steatitic rock, associated with the old red sandstone between Caernarvon and
Conway’ (285, 286).
Many of the pebbles, or rather nodules, are found to indent the surface of a contiguous
nodule, as though the latter had been in a soft state, and pressed by the former. The surface
of one bed, from which a nodule has been removed, is often abruptly intersected by the
surface of another. The surface of the nodules are found to be impressed by the angular
projections of the fragments which form its matrix. All the specimens exhibit these facts,
and on the natural fracture of one of them (280), where several contiguous nodules are cut
through, they are particularly striking.
These facts admit of explanation, by supposing that the nodules are in reality rolled,
pebbles, which have been softened in some degree, and pressed, since they were brought

76 The Baron Hill estate
77 Recognition of the post -Mona complex rocks of Baron Hill and Carreg Onnen
78 See footnote in Introduction

74 Parys
75 This eccentric punctuation is Henslow=s own.
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together. There are, however, other circumstances which appear to destroy such an
hypothesis.
The nodules themselves are found in several instances (281) to be composed of
angular crystalline fragments, which are often sufficiently apparent towards the surface,
but which form a compact and homogeneous flinty mass towards the centre,
/387/resembling hornstone, and occasionally containing small pieces of pellucid
crystalline quartz. Others are wholly formed of quartz, in different states of crystallization,
or are slightly intermingled with compact felspar. The matrix also assumes the same
characters.
The bed and surface of each nodule, upon a recent fracture, is coated with a
ferruginous or ochreous crust. This crust appears also in irregular patches dispersed
through the matrix.
From these facts I am inclined to think, that the appearance of a breccia arises from a
concretionary structure impressed upon the same kind of fragmental quartz rock,
(intermixed with slate) as that which is found on the opposite shore, and that the steatitic
rock to which allusion has been made, is a further result of a similar action. This rock
consists of white quartz, partly crystalline and partly compact, formed into irregular
nodules which run together, but leave several interstices between them filled with a light
green talcose substance (185). The irregular seams which produce the nodular structure are
also talcose and ferruginous. Some of the nodules, especially the more crystalline, which
attain to one or two inches in diameter, are distinctly composed of irregularly concentric
layers (286). The surfaces of several of these layers are also partially coated with the
talcose ingredient, which on weathering becomes detached, and leaves a hollow space
between the laminae.
The homogeneous character which the whole rock must once have possessed, is
evident from the nume rous veins of quartz or chlorite, which traverse it, always passing
through the nodules, however small, which they happen to encounter in their course (283,
284).
There are veins of crystalline quartz with patches composed of small fragments
embedded in them (287).
How far this rock extends to the South, I did not examine; /388/but between this place
and Caernarvon, the rocks to the East of the coal-measures rise high and abrupt. A
specimen (288) from them, at Moel-y-don ferry, consists of a flinty mass filled with
embedded fragments of crystallized felspar and quartz, resembling the internal structure of
some of the concretions just described. It is traversed by numerous fissures, which
separate it into small fragments, and these also are coated with the same ferruginous crust
as the nodules.
As a concretionary structure was not suspected during the investigation of these rocks,
it is most probable that specimens might be selected which would better illustrate the facts
of the case, than those which were procured under a different impression. From Garth
ferry (on the Bangor side) as far as Aber, the dark clay slate is sufficiently regular.
Immediately to the South of the ferry, it reposes upon a confused mixture of hardened clay

slate of various shades ( 276 - 279), which terminates in the nodular rock, just described..
It should seem then, that this is the lowest portion of the greywacke series; but the junction
with the dark clay slate is on too small a scale to enable us to speak decidedly, though, as
far as it is visible, the fact of superposition is sufficiently evident.
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Old Red Sandstone.
( Nos. 289 to 372.)
This formation varies considerably in mineral character. It occurs as a fine red
sandstone, (315 - 321), along a narrow strip about half a mile in width, stretching S.W
from Dulas harbour as far as Bryngole 79 . Even here it is intermixed with shades of green
(313, 314), and beds of a coarser description (290, 291), (295 - 298). A few other small
patches of a similar sandstone are met with in other parts of Anglesea, but the more
common /389/form is that of a coarse breccia. Between Llanfihangel and Llanfaelog it is
generally composed of angular fragments of slate, intermixed with quartz (289); a
character which prevails as far North as Gwindu80 . From hence to Llanerchymedd 81 a
coarser variety is found with pebbles (366), which on the beach S.W. of Dulas harbour,
form a breccia.of the rudest description (293). The upper beds extend from Bodafon to the
mountain lime on its East, and consist of a coarse grit, not to be distinguished from some
grits of the coal-measures (299, 300). About one mile and a half to the South of Bodafon,
and a little to the East of an extensive marsh in that neighbourhood, this grit reappears for
a short space, rising through the limestone which dips from it in opposite directions.
The fine red sandstone round Bodafon mountain, contains small nodular concretions
of carbonate of lime (320, 321).
The strata generally bear in the same direction as the laminar tendency of the last
formation, but their average dip is not so considerable. In the largest district, there is no
section sufficiently extensive, which might enable us to ascertain their nature. In several
small quarries about Llechynfarwy, we meet with a laminar tendency, often thin slaty
(308), inclined at an angle of 65N towards a point 30N to the W. of N. This direction of the
dip prevails throughout the remainder of the district. Numerous edges of broad strata,
nearly vertical, project between Llanfaelog lake and Ceirchiog, and generally possess a
slight degree of curvature towards the S.E., which gives them the appearance of having
been the bases of arches gone to decay. In the greater portion of this district, the subsoil is
completely choaked with large fragments of the strata, and as the black clay slate is found
on the shore to the South of Llanfaelog lake, it is not improbable that the whole consists of
a rapid succession of faults, which have completely dislocated the old red sand/390/stone,
and left but few patches which may truly be said to remain in situ.

79 Bryn Goleu
80 Gwindy
81 Llannerch-y-medd

In the portion between Dulas harbour and Bryngole, the dip is more gradual and
reversed, being about 10N towards a point 20N to the N. of E. The strata consist of broad, ill
defined beds. In descending the hill to the North of Bodafon towards Dulas, the succession
is a thick bed of green and red sandstone-thin shaly red sandstone-thin beds of green
sandstone, with coarse fragments of quartz and slate, and intermixed with partial beds of
finer materials -and at the bottom of the valley, the stream to the South of the bridge runs
over a shattery black clay slate, the laminae much confused, but dipping upon the whole at
a high angle, in a direction opposite to those of the sandstone strata: an additional reason
for supposing these laminae to be wholly independent of the original order of deposition,
and perhaps also for suspecting that the thin slaty beds, mentioned in the quarries about
Llechynfarway 82 , may be of a similar description.
In the small isolated patch to the N.E. of Llanerchymedd, the strata dip to a point 30N
to the W. of N., and are interstratified with thin seams of black clay slate: which appears to
indicate a gradual transition from the greywacke to the sandstone. The termination of the
strata to the East is re markably abrupt, and forms the summit of a low ridge running to the
N.E. They repose upon a rotten greywacke, confused and of a yellowish brown aspect
(251).
In the patch to the S.E. of the Paris mountain, the strata dip 50N , and run from the N.
of W. to the S. of E., intersecting the former direction at a considerable angle.
It seems highly probable, that no marked separation exists between the greywacke and
the old red sandstone, but that the latter merely presents an extreme case of one common
formation.
/391/The greater part of this series appears to have undergone considerable alteration
since its deposition. This is particularly the case about Llanfaelog lake, Llanfihangel, and
in the outlying masses round Llanerchymedd (322 - 350.). By this change both the coarse
(322 - 330) and fine grained (331 - 335), (341, 342) varieties assume a more compact
texture, arising from an intimate union, and greater degree of crystallization, of the several
ingredients. In the coarser specimens, there are traces of large pebbles and fragments (322
- 326), some of which may still be detached (327); but others have become a crystalline
mass (328, 329) passing into the body of the rock, which assumes a more uniform aspect.
Towards Llanerchymedd, where the quartzose fragments predominate, the rock in some
places passes to a nearly homogeneous mass of quartz (341).
Bodafon mountain affords a remarkable instance of this nature. Without minute
investigation, it might be mistaken for an unstratified mass of quartz rock, rising abruptly
through the old red sandstone. It is cleft by vertical fissures, breaks into rude shapeless
blocks, and presents a barren shattered aspect, not unlike the quartz rock of Holyhead
mountain. The summit is subdivided into small elevations, some of which are perfectly
rounded and smooth, whilst others are as much the reverse, jagged and splintery. The sides
of the fissures which traverse the quartz, are coated with red oxide of iron (345). The
quartz has a flinty semi-crystalline aspect, and is of different shades of red, or mottled with

white, grey and green (343 - 346.). These pass to less homogeneous varieties (347), in
which may be seen distinct traces of a finely granular structure. Others exhibit a coarser
texture (349, 330), and contain quartzose fragments, but so intimately associated with a
basis of the same nature, that they cannot always be detected upon a recent fracture, On a
weathered surface, however, they are left /392/projecting, owing to the removal of a
portion of the matrix in which they are embedded. Small patches of fine white pulverulent
matter, probably silica, (for it is neither fusible nor soluble in acid) are dispersed through
the solid rock (348).
This is the oldest formation in Anglesea, in which I found traces of organized bodies,
and these were in three separate localities. At one spot, there are three projecting masses of
rock, which rise at a few hundred yards to the South of the tenth milestone from Holyhead
to Bangor. It is in the mass furthest from the road, and at its Eastern end, that the fossils
are to be seen (351 - 364). Another locality is where a small rock protrudes in the centre of
a field immediately N.E. of Llechynfarwy church, forming the angle between the roads to
Llanerchymedd and Llantrisant (365 - 371). The third spot is in a quarry on the Eastern
side of the road from Llechynfarwy to Llanerchymedd, and about one mile from the latter
(372).
The appearances alluded to, consist principally of the impressions of bivalve shells. In
the two last-mentioned localities, the bed is coarse, and partly composed of nothing but
rolled quartz pebbles in a gravelly sand (366). The only species found here appears to be
an anomia. It somewhat resembles the common pecten varius (on a small scale), except
that the indentations which cause the winged hinge are in the present instance wanting.
The general size is about half an inch wide, but some reach to a full inch In the
first-mentioned locality, the basis of the rock is a finer grained and more compact green
sandstone, with partial traces of a slaty structure. Besides the shell already mentioned, it
contains the impressions of some other species, which are not in general so well preserved
as the former specimens. Among them is one somewhat similar to the last, but the striae
are finer and much more numerous. Another is a smooth elliptical shell (352, 353). A little
of the /393/shelly matter still incrusts some of the casts (354), which. are in general coated
over with small scales of mica.
Mountain-Limestone and Coal-Measures.
(Nos. 373 to 421)
A distinction is made, in the colouring of the map, between the mountain-limestone
and the coal-measures, although each is supposed to be a member of the same formation.
The term coal-measures is meant to include the upper portion, which consists of grit,
sandstone, shale and limestone, interstratified with each other, and occasionally containing
subordinate beds of coal.
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Plate XVI. Fig. 8 Arrangement of particles in the stratified grit
at Bodorgan [original p.395]

In the most Westerly and principal district of this formation, no attempt was made to
investigate the exact boundary between the two subdivisions, which would have required
more time than a subject of such comparative unimportance seemed to merit. All that is
intended in the map, is to note their general limits, and by this means mark their relative
position to each other.
The lowest portion of this series consists of a thick bed of stratified limestone,
generally of a compact texture, and dark grey colour (373, 374). It varies also through
different shades of brown (376 - 379). Sometimes it is composed of a mass of broken
fossils firmly cemented together (380, 351), each of which being formed of calcareous
spar, the specimen often assumes a crystalline appearance (382). Magnesian beds occur
subordinate to these. In Priestholme 83 island they are composed of pearl spar intermixing
with the common limestone (384, 385).
Chert and chalcedony are also embedded in the limestone, even in the lower strata,
before the grit sets on. Some large madrepores (419, 420) from Priestholme Island, are
partly composed of dark limestone, and partly of translucent bluish chalcedony, passing to
chert. In some places the cellular coating is /394/chalcedony, and the interior, which was
limestone, has disappeared.
Black and white chert, intermixed with the limestone (386), is more abundant after the
grit has made its appearance, and quartzose pebbles are occasionally intermixed with the
strata (387). The limestone becomes more argillaceous (388, 389) and slaty, and finally
interstratifies with clay shale (390, 391), coarse grit (393 - 396.) and sandstone (398, 399).
Specks of coal are dispersed through the grit and sandstone, in Red-wharf bay, North
of Llanffinnan, and at the Menai bridge (400 - 403). To the West of Llanfihangel East, and
also to the East of Trefdraeth, coal is worked. At the former place I was informed by the

overseer of the works, that it is found in three strata, the thickest of which is two yards, the
next one yard and three quarters, and the last four feet. It is peculiarly glistening, and does
not contain organic remains. In some clay shale from the pit I observed an impression
resembling a flag leaf. 84
In the limestone, on the Western side of Red-Wharf bay, there are large cylindrica1
holes filled with grit which formed a portion of the superincumbent stratum, and which is
probably the lowest bed of the coal-measures. The partial removal of this stratum has
exposed the top of these cylinders, in several of which the action of the sea has worn away
the outer crust of the grit, and the hollow in the limestone presents a smooth surface. This
circumstance appears analogous to what occurs so frequently in chalk countries where
holes of this description are filled with gravel and sand.85
Upon this grit is imposed a bed of shale four feet thick, from which the sulphates of
iron and alumina effloresce. This is succeeded by a thick bed of grey limestone, traversed
by /395/nodules of jet black and white chert, and filled with the impressions of shells -then
a brown sandstone 15 inches-clay shale 4 inches - grit three feet and a quarter - clay shale
three inches - brown sandstone 14 inches - dark impure argillaceous limestone to the top
of the cliff. This enumeration will serve to shew the nature of the alternations which take
place among the strata of this formation.
In the grit, immediately South of the Menai bridge on the Caernarvonshire side, there
is a peculiar rock, which appears to form a vertical vein, but the ground is too much
covered up to ascertain the point. The basis consists of a coarse heavy red sandstone,
containing fragments of quartz, which are also coloured deep red, and through the mass
are dispersed numerous small round and oval nodules, from the size of a linseed to that of
a small pea (404). These nodules are composed of concentric crusts of a yellow and brown
earthy matter, and exhibit a smooth surface coated with the red oxide of iron. They
probably result from some action similar to that which produced the steatitic rock
before-mentioned, and which is found at no great distance from this spot.
To the North of Bodorgan, at the Southern extremity of the largest district, the grit is
composed of small angular fragments of quartz studded with white earthy specks of
carbonate of lime (398). These specks are frequently arranged in parallel lines, inclined to
the direction of the strata: an effort, if so it may be called, to produce a fissile texture in a
coarse substance where it could scarcely have been expected. The particles of the
quartzose fragments appear likewise to have undergone a partial re-arrangement; for
several contiguous fragments possess a common cleavage. Some of the strata are traversed
by fissures, which separate them into blocks, and these decompose in concentric crusts
marked by different shades of brown. This compound structure is represented P1. XVI.
Fig. 8. /396/The only exposed, portion of this formation which succeeds the old red
sandstone conformably, lies to the E. and N.E. of Bodafon mountain. From the Eastern
side of Dulas harbour, the mountain limestone stretches towards the S.W. forming a low
84 Anglesey coal measures
85 The Trwyn Dwlban sandstone pipes

83 Puffin Island, formerly Ynys Glanog.
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Plate XVII. Fig. 1 Junction of mountain limestone and schist to the south of Llangefni; (a) hard
quartzose schist, scarcely laminated, rising abruptly through the limestone on the east; (b) fault,
thirty yards wide; (c) rubble, consisting of fragments of the limestone; (d) soft, shattery green
and red clay slate [original p.396]

precipitous cliff, which bounds a marshy ground on its West, as far as Llangefni. From
Llangefni to Bodorgan the junction takes place along the side and near the top of an
elevated ridge of schist. On the Eastern side of the river, there is another ridge of schist
which extends from Caint to Llanddwyn. Between these two ridges there lies a flat
swampy ground, beneath which is the only explored coal district of Anglesea.
About midway between Pentraeth and Bodafon, the limestone and grit attain to a
considerable elevation. The strata are either nearly horizontal, or dip from 5? to 10? to
various points between 5? and 40? to the E. of S. Their direction is therefore N. of E. and
S. of W. Hence the line of junction from Dulas harbour to Bodorgan must intersect the
strata obliquely to their course, from the lowest upwards in regular succession.
Between Llangefni and Bodorgan, several opportunities occur of examining the
nature of their union with the adjacent rocks. In every case the limestone and grit are
confused and broken. The schist also rises in a shattered and abrupt manner, dipping from
the limestone wherever there happens to exist any tendency to a laminar structure. In some
places it projects in peaks, surrounded by the limestone or grit, at others it encloses small
patches of the latter. Immediately S. W. of Llangefni there is a quarry of limestone, on the
brow of the hill rising from a marshy ground, which presents a section exhibiting the
confused nature of this junction, Pl. XVII., Fig..1. The strata are nearly horizontal, but
sensibly bent upwards next the schist on either side. In a small elevation lately cut through
in forming the new road from Bangor to Holyhead on quitting the marshy ground, the
limestone and shale dip towards the S.E. /397/at an angle of 45?, and exhibit a fault by
which they are upheaved towards the schist. Similar appearances to these may be seen in
different quarries between this spot and Trefdraeth.
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Plate XVII. Fig. 2 Contorted limestone and shale at Caint [original p.397]

At Bodorgan, an isolated patch of schist rises through the confused and dismembered
grit. Between the grit and schist there is loose breccia chiefly composed of angular
fragments of the latter (392), which may be accounted for in the same manner as the
breccia interposed between the clay-slate and mica slate on the N.W. side of the Llydiart
mountain.
On the W. of the Pentraeth river, near Red-wharf bay, the limestone dips 45? to the W.
of N. In Pentraeth their inclination reaches as high as 80?. At Caint they are confused,
broken, and sometimes contorted without fracture, P1.XVII. Fig.2. But on proceeding to
the West of these several places, we find the strata nearly horizontal. They present several
low cliffs, which are not so abrupt as those on the Western boundary of the series. These
facts seem to indicate, that the grit and limestone terminate abruptly against the schist to
the East, with the intervention of a few hundred yards of disruptured and broken strata.
East of Llandonna, the limestone presents an abrupt cliff to the sea, the strata are
nearly horizontal, their edges reposing on an inclined plane, the summit of which is
chlorite schist; but at a lower elevation we find the shattery schist before-mentioned, so
that the limestone overlaps this in the manner represented Pl.XX. Sect.P. Large fragments
of the limestone strata are scattered over the steep sides of the chlorite ridge between this
spot and the sands of Red-wharf bay. This district extends to the East as far as Priestholme
island. Near the point to the North of Penmon, some coarse grit sets on. The dip is towards
the E. of N. at no great angle or inclination.
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Plate XVII. Fig. 3 Appearance of Great Orme’s Head from Beaumaris [original p.398]

/398/The appearance presented by Great-Ormes-Head Pl. XVII. Fig. 3. on the
opposite coast of Caernarvonshire is such as might lead us to expect a continuation of the
same strata at that place. I did not visit the spot, but it is evident from the opposite coast,
that a considerable indentation Northwards takes place towards the Eastern extremity of
the Head. This must expose each stratum at some point further to the North than its
Southern boundary, where (owing to the former dip towards the E. of N.) it will be seen at
a less degree of elevation, which would give rise to the deceptive appearance of bason
shaped strata exhibited towards the East of the figure.
In the tract lying to the S.W. of Bangor, the strata belong to the coal-measures. A little
to the South of the spot where they first appear, there is a large limestone quarry, which
lies beneath some beds of grit and shale, and is possibly a portion of the series belonging
to the mountain-lime. The strata here als o dip towards the E. of S., and are in contact on
the East with greywacke, and the older rocks dipping also, when laminated, in nearly the
same direction, The line of junction is obscured by a cultivated valley. They are bounded
by mica and chlorite slate on the West.
The fossils found in this formation are anomiae, madrepores, trilobites, and others
identical with those from the mountain-lime of England (405 - 421).
Magnesian Limestone.
[Nos. 422 to 474]
To the South of Plas-Newydd park there commences a series of limestone and
sandstone strata, which overlie the coal-measures /399/and appear to belong to a separate
formation. They are better exposed, and may be examined with greater convenience on the
opposite coast.
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The lowest portion consists of rolled fragments of limestone, cemented together by
argillaceous and calcareous matter (422). To this succeed beds of limestone, grit, and
sandstone, variegated with deep yellow and brick red colours. Their order from the bottom
is,
Feet
1.Yellowish brown sandstone (424)
5
2.Compact and crystalline grey limestone, with specks
and cavities filled with yellow ochre (423)
5
3.Bluish shale, (thin bed)
4.Compact flinty dark grey sandstone, nearly a pure
quartz rock, which separates into rude distinct masses
coated by a deep yellow ochre (444). This intermixes with,
5.Fine red, striped sandstone, (442), containing fragments of
broken fossils (436).
10
The two last beds contain variable portions of lime.
6.Thick bed of compact red limestone (427, 428), wh ich has
been quarried to a considerable extent
Upon this are imposed other strata of a similar nature to those described, whose order
of superposition it is not easy to ascertain. They are more or less characterised by
containing beds of bitter spar (437 - 440.). 86 The fossils are generally in an imperfect and
shattered state, intermixed with pebbles (434, 435). The more perfect madrepores87 are
frequently traced upon a light ground (432 - 434). These fossils appear to have belonged to
the mountain lime, and may be considered as embedded fragments in the present
formation. Although I found no good section, by which any positive /400/information
might be obtained of the nature of collocation between this series and the last, still it seems
probable, that they lie unconformably to each other. Immediately South of Plas Coch, the
black limestone and shale of the coal-measures dip towards the E. of S., and a few yards to
the East of this spot, the red beds of grit are found dipping in a contrary direction. On the
opposite coast, to the East, of Plas-Newydd, the lowest strata of the red grit and limestone
dip gently to the E. of S., apparently conforming to those of the coal-measures; but
suddenly their dip is considerably increased, as if they were reposing upon the brow of a
steep hill. As the red beds appear to be entirely wanting over the marshy tract in which the
coal of Anglesea is situate, it is not unlikely that in the present place they overlie a
considerable body of that formation.

86 Bitter spar is an old name for dolomite, implying carbonate rock with more than 15% magnesium carbonate.
87 The Madrepores are corals of the common reef-building type
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New Red Sandstone
[Nos. 475 to 482]

88 Formerly known as Bon-y-Dom or Bol-y-Don, the site of one of the ancient ferries across the Menai.
Supposed to have been the site of the Roman invasion of Anglesey by Suetonius Paulinus and / or Agricola AD
60 - 1, although Prof. J. E. Lloyd disputed this. Also said to be the site of a fort built by the Dublin Norse
grandfather of Gruffydd ap Cynan, Prince of Gwynedd AD 1090-1137and called Castell Olaf
89 Tal-y-Foel
90 See maps at end of book

serve a different purpose, and shew the number and relative situation of the places where
trap was actually met with.
Mr. Underwood has submitted specimens of several of these dykes to the examination
of Professor Cordier, whose method of analysing the basalts, and accurate knowledge of
their mine/402/ralogical composition, is too well known to need a comment. I have
enriched this account with his description of several specimens, and it will be seen that,
judging merely from their composition and texture, and unacquainted with the geological
phenomena by which they are accompanied, he supposes them to be of volcanic orig in.
The dyke with which I shall first commence, is seen on the shore, immediately South
of Plas-Newydd, between two and three hundred paces from the landing place. The
phenomena with which it is accompanied are exhibited on a scale sufficiently large, and
are besides so unequivocal in their nature, that the results deducible from their
examination may be considered as of the greatest importance towards the elucidation of
this class of rocks.
The width of the dyke is 134 feet, and it cuts perpendicularly through strata of shale
and limestone. The strata on each side form an abrupt cliff, about 15 feet high, but the
dyke affords a gradual ascent to the top, arising from the effects of its decomposition. On
the beach also the same cause has contributed to produce a slight excavation worn by the
action of tide. In fact the decomposition is generally so advanced, as to render it capable of
being dug with a spade, and it is applied to the same purposes as coarse sand, being mixed
with mortar as a material for build ing.
There is no absolute certainty of its further extent Westward than about forty or fifty
feet, through which it may be traced in Plas-Newydd Park, where some person, perceiving
its nature
to be different from that of the surrounding strata, has been at the pains of driving a level
up it in the fruitless hopes of discovering a metallic ore.
The substance of this dyke is ‘indubitable basalt, composed of felspar and pyroxene’.
Prof. Cordier.
/403/The effect of decomposition probably does not extend to any great depth, for the
workmen soon find rock become too solid to be used for sand. In the more solid parts the
texture is rather coarse, and the proportion between the felspar and pyroxene variable.
Sometimes these are nearly equal (484 - 486), and the rock is of a dark colour. Sometimes
the basalt is very compact (486), and does not exhibit any signs of decomposition.
Carbonate of lime is very generally disseminated through every part. In the midst of the
friable and decomposing portion, there occur irregular, concretionary nodules (487), about
the size of walnuts, which consist principally of felspar rudely crystallized in one mass,
through which are dispersed small crystals of black pyroxene. The nodules are remarkably
tough.
The dyke is found on the opposite shore of the Menai, but there is no section by which
an opportunity might be afforded of obtaining any satisfactory conclusions. Similar
varieties of basalt occur in five other places, which bear so nearly in a straight line with
the two already mentioned, that it is highly probable they are all portions of this dyke, but
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Over the strata of the last series, there occurs a rude mass of argillaceous and sandy
materials (475.) intermixed with large fragments derived from the older rocks. The basis is
occasionally consolidated into thin laminae, giving rise to a slight appearance of
stratification. The whole is of a deep red colour. It commences a little South of Moely-Don ferry 88 , on the Eastern side of the Menai, and extends as far as Caernarvon, but in
Anglesea it forms only a small hummock on the North of Tan-y-voel ferry.89 Both this and
the preceding formation terminate to the E. and W. in the same abrupt manner as the
coal-measures.
Many of the fragments dispersed through it, are of a large size, and generally consist
of quartzose materials. Some are of grit in which the fragments run together and pass to a
homo/401/geneous quartz rock (476, 477), others approach chert (478) or hornstone (479 481), and nearly all are tinged red.
A fault in the coal-pit near Llanfihangel East, contains fragments of quart z intermixed
with red sand (482), and may probably have arisen from a portion of this formation having
filled up a fissure.
Trap dykes.
Although these form but inferior members among the unstratified rocks, still it seems
advisable to commence this part of the account with their description; since the facts
which they present tend materially to confirm the conclusions drawn from phenomena
observed in more extensive districts, apparently of similar origin.
As their number is very considerable, and as a detailed description of each would only
occasion repetition, a selection has been made of those which are accompanied by
appearances of the greatest interest.
Where their course is sufficiently exposed, it is represented on the Map in the usual
way, by a particular colour placed between parallel lines. But there are many slight
indications of trap where it is either impossible to trace the course of the dyke, from the
concealed nature of the ground, or it only presents an isolated mass rising through the
schist. In these cases, the locality is ma rked by placing a (t)90 as near the spot as possible.
References of this description will seldom guide a second person to the dyke, but may

the concealed nature of the ground renders it impossible to obtain certain information of
the fact. The nearest spot is a quarry, on the North side of the road which runs South of
Plas-Gwyn to Llanddaniel, and at 170 paces East of the bridge over the Braint river.
Two other places, within fifty yards of each other, were lately exposed upon digging
the foundations for the new road from Bangor to Holyhead. They lie to the South of
Llanfihangel-East, on the brow of the hill to the East of the marshy ground over the coalmeasures, and the basalt is continued along the steep Northern bank of a small stream
which here crosses /404/the road, and then runs parallel to it on the South. The last spot is
on the opposite side of this marsh, about a quarter of a mile to the S.W. of Llanchristiolis 91 ,
at a spot called Tin-rath.92
The cliff, which bounds the dyke, at Plas-Newydd, is composed of clay-shale and
argillaceous limestone. On the Northern side it may conveniently be divided into four
parts. The lowest consists of thin, dark, shaly beds, containing a considerable quantity of
lime. In it are found the impressions of small anomiae common in this formation (490).
Upon approaching the dyke, the shale undergoes various degrees of alteration. At fifteen
feet from the contact, it forms a compact. bluish grey mass (492) with spots of a fainter
colour. The substance of some fossils, which coat a natural cleavage, puts on a crystalline
appearance. In contact, it is of a very co mpact nature; bluish-green (493), with irregular
streaks of a lighter tinge, fracture conchoidal; not easily scratched. Several small
crystalline plates of carbonate of lime are dispersed through the mass. The shaly structure
disappears , in a great measure, upon approaching the dyke, but a partial separation into
parallel beds is still evident.
Owing to the variable nature of this shale, we cannot expect a gradual passage from
its original aspect to the indurated part. Together with the hardened variety just mentioned
are patches (at five feet from the dyke) of yellow clay, slightly indurated (494), and
intermixed with fossil shells composed of crystallized limestone (495). At two feet, a light
yellowish clay the basis, through which are dispersed patches of dark brown; and black
specks are placed in the centres of small spherical kernels of crystallized carbonate of lime
(496). On a weathered surface these are removed, and the rock is indented with the small
cavities which contained them.
It is in the next portion, above this, that the more striking /405/phenomena, on this
side of the dyke occur. At fifty feet from the dyke it consists of a soft, dark coloured
plastic clay shale, which separates into thin laminae (498, 499). On approaching the dyke
this becomes, at thirty-five feet from the contact, rather indurated (500). At ten feet, it
forms a cherty mass (50l), with a splintery fracture, and of a buff colour, associated with
patches and streaks resembling black flint (502). In it are patches of highly crystalline
limestone. It scarcely admits of being scratched by the knife.
In contact, it is a hard porcellanous jasper, which readily cuts glass, extremely
splintery, and the fragments fly from the hammer in all directions, producing an
91 Llangristiolus
92 Tyn Rath
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appearance similar to the effect of fracture on unanealed [sic] glass (503 - 509). Its colours
are light and dark grey, sometimes intermixed in irregular stripes parallel to the former
position of the shaly structure. Sometimes the light grey assumes a reddish tinge (505),
and the specimen somewhat resembles a piece of fine porcelain, and is translucent at the
edges. The fracture is splintery-conchoidal. Another variety is dull greenish-brown, and
more nearly resemb les a piece of chert (504).
The impressions of broken shells, generally anomiae both large and small, occur in
the interior of the solid mass (507, 508). It does not divide into parallel beds except in one
or two instances, where the natural divisions are formed by a crust containing impressions
of these anomiae. This crust has a ferruginous aspect externally, but possesses a resinous
fracture and lustre within, and effervesces in acids.
There is a circumstance which generally takes place on the surfaces of small natural
fractures or flaws, dispersed through hardened shale in contact with this and other dykes in
Anglesea. On such surfaces there are small glittering plates (503) from less than 1/20th of
an inch to full 1/4 of an inch squared. /406/Different plates may be exhibited by presenting
a surface at different angles of inclination to a ray of light, so that it seems to be entirely
composed of them. These plates cannot consist of one uniform facet, for in that case the
fracture would present an uneven surface of re -entering angles. Each plate is therefore
formed by reflection from an aggregation of several minute polished facets, inclined at a
common angle to the surface in the same plate; but this angle in different plates must vary.
The third division of this cliff consists of a dark argillaceous limestone about three
feet thick, containing impressions of shells (488). This is also capable of a partial
subdivision into thin laminae, but does not possess so decidedly a shaly structure as the
two last, neither is the proportion of argil so great. In contact it forms a remarkably tough,
close-grained mass of a speckled dull green and brown colour (489).
A similar argillaceous limestone in contact with the dyke, on the opposite coast, is not
so much changed. It assumes a hard character without much alteration of colour, and
becomes finely granular and crystalline. Through it are dispersed specks of pyrites and
impressions of shells (497).
Above this we find another bed of clay-shale (510), whose contact with the dyke is
not exposed on the Northern side. It constitutes the main body of the low cliff to the South.
This shale is also partially converted to a flinty mass similar to that already described. The
flinty portions lie in irregular strings of various thickness, parallel to the position of the
beds, and the rest of the shale assumes a confused appearance of crystallization and
globular structure. The perfect crystals which occur intermixed with the mass, present two
decided mineral varieties. A description of the specimens, selected for the Woodwardian
Museum, will perhaps be the best method of enabling others to judge of their nature and
mode of formation.
/407/(511). Shale, of the consistence of hard clay, passing on one side to a globular
structure, of a dirty white, earthy aspect. The globules, from one-tenth to three-tenths of an
inch in diameter, run into each other, and are harder than the rest of the mass. It
effervesces rather briskly for some time, without falling to pieces.
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(512). The whole possesses a concretionary structure. The concretions white, some of
the same size, but harder than in the last specimen. These are interspersed with smaller
globules, about the size of mustard seeds. The interstices are filled with a soft brown clay.
A partial effervescence may be obtained from the mass, but a detached globule affords
none. Several of the concretions present crystalline facets of a trapezoidal form.
(513). With irregular concretions three-fourths of an inch in diameter. Upon fracture
these are found to consist of an outer crust of more crystalline character, and lighter colour
than the interior. The surface of each globule is very rough. Smaller globules occur within
the larger.
(514). Several perfect crystals with twenty-four trapezoidal faces (the common form
of leucite and analcime) are scattered through this mass, and traces of a crystalline
structure are evident in the compact portions. The more friable parts, between the crystals,
consist of a white earthy substance which effervesces briskly, but leaves a considerable
residue.
(515). Globules and imperfect crystals closely; united, and occasionally presenting a
compact mass, resembling specimens of the hardened shale. In this specimen there occurs
the impression of a valve of an anomia, two inches in width.. The crystals are studded over,
and pass through it, and small fragments, detached from the shell, lie embedded near it.
(516). Thin plate of hardened shale, striped light and dark grey, studded as in the last.
The brown clay is left filling up /408/the interstices between the crystals. Impressions of
shells on each side of the specimen.
The original slaty structure of the shale modifies the shape of all these specimens, and
the more perfect crystals lie on the sides which were parallel to the position of the beds.
I have great pleasure in adding to this account, an accurate examination, and a minute
analysis of the perfectly formed crystals, kindly undertaken by Professor CUMMING.
‘They are slightly electric by friction; they scratch glass; they readily vitrify before the
blow-pipe, and gelatinize with acids. The specific gravity of some detached crystals was
2.393; that of a mass 2.394. By exposure to a red heat there was a loss of 5 per cent.
The mineral was examined in the usual method, by repeated digestion with muriatic
acid 93 , the residue being fused and boiled with caustic potash. The muriatic solution, dried
and heated to redness to decompose the muriates of iron and alumina, was dissolved in
water; a small quantity of lime was separated from the solution, which by evaporation
gave crystals of common salt. Silex was obtained from the alkaline solution by muriatic
acid; alumina and iron were precipitated by caustic ammonia, and lime by the oxalate. The
iron and alumina were separated by boiling with caustic potash, from which the alumina
was precipitated by muriate of ammonia. The results were,

93 Muriatic means >briny=; a muriate is a chloride and muriatic acid consists mainly of hydrochloric
acid. Lat. Muria=brine
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Hence, the crystals appear to be analcime with excess of iron’.
/409/Small crystals are found embedded in the soft earthy matter, placed between the
globules and the large crystals. They are sometimes beautifully symmetrical, but more
frequently their facets are less regularly disposed. Their colour is dull opake [sic] white.
The remaining specimens present a crystalline substance distinct from the last, but the
general character and mode of aggregation is nearly similar. The crystals here assume the
form of the rhomboidal dodecahedron, and are generally found in greater perfection than
the former, most of the concretions possessing crystalline faces. They are often pressed
together into a confused mass, with somewhat the appearance of Coccolite.
(517). Several good crystals; the largest diameter of the rhombic faces is two-fifths of an
inch. These are attached to the hardened shale, which contains thin seams of crystallized
limestone.
(518). Mass of the crystallized matter; the diameter of the largest rhomb three-fifths of an
inch. The interior of some of the large crystals is made up of minute crystals and globules.
A thin coat of carbonate of lime covers some of the faces. The edges of some of the
dodecahedrons truncated.
(519). The facets exhibit a satiny lustre; the intervals between the crystals are filled with a
dark plastic clay and crystallized carbonate of lime. The internal structure of some crystals
presents a series of dodecahedrons, one within the other.
(520). Very minute crystals fill up the intervals between the larger, and scarcely any clay
is present.
(521). Some large crystals of the dodecahedron with truncated edges, seven-tenths of an
inch in diameter. Facets well defined, possessing a resinous lustre and olive brown colour.
These are embedded in a mass of crystalline matter of the same kind, and the whole
attached to some hardened shale.
/410/(522) Crystals of hardened shale. This shale presents a mottled appearance, as though
numerous globules, running together, were firmly cemented by a substance of similar
nature but different colour.
(523). Hardened grey shale with white globules, more perfect than in the last, embedded
but not distinct from the mass, so that the fracture presents white circular patches on a dark
ground. Professor CUMMING has examined also the nature of these crystals ‘but they
appeared so decidedly to possess all the characters of the garnet, that it was unnecessary to
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Plate XVIII. Fig. 1 Section along the course of the dyke at Cadnant; (a) Road from Beaumaris to
the post road; (b) marshy ground to the east of castellos

enter upon a minute analysis. They readily scratch the former crystals; their specific
gravity is 3.353; they do not easily fuse before the blow-pipe’. 94
At Cadnant, there is another large dyke of a similar description with the last.
On the opposite shore of the Menai, it cuts through the limestone and shale. The
effects which it there produces on the surrounding strata are not so powerful as in the
former instance, but the marks of violence by which it is accompanied are more
/411/striking. Considerable masses of the stratified rock lie completely embedded in the
trap, and some portions are partly envelloped [sic] by the dyke, which ramifies and passes
round them. The composition is ‘most certainly dolerite; felspar and pyroxene’. Prof.
Cordier.
The main body approaches to the same earthy state as the dyke at Plas-Newydd, and
through it are dispersed patches of a more compact nature (524). This structure is common
to all the dykes of a similar character in Anglesea. The harder portions resemble irregular
spheres, pressed together, which decompose in concentric crusts. Sometimes these hard
portions run into small column s which break into separate joints (527 - 529). In some parts
we find scales of dark brown mica (525), a circumstance of rare occurrence in the dykes of
Anglesea. Carbonate of lime, in small quantities, is dispersed through the rock. In contact
with the surrounding strata, to the South, it passes to a dull earthy wacke which separates
into prismatic masses (526). In one spot, on the Southern side and near the top of the cliff,

94 Henslow:- ‘I am fortunate in being able to add another instance where garnets have been found under similar
circumstances of association. Sowerby, in his British Mineralogy, Vol.III. p. 97. Tab. 120, mentions minute
garnets, received from the Rev. J. Harriman. (the crystals from the size of a small pin =s head to an extreme degree
of minuteness - of the form of the rhomboidal dodecahedron, - mixed with a rough mass of their own nature,
which seems to incorporate with some quartz - the matrix of carbonate of lime and a siliceous substance,
resembling dull reddish jasper.= He neither alludes to their locality, nor to the circumstances under which they
were found. Whilst Professor Sedgwick was in the North, during last summer (1821), I wrote him an account of
the discovery of the garnets and analcimes at Plas-Newydd. Shortly afterwards, he accidentally heard that garnets
had been found, in the Mountain limestone formation, in High -Teesdale, and imagining that their geological
relations might be the same, he (directed by Mr. Harriman) visited their locality, and though he did not procure
any garnets, found the exact matrix described by Sowerby. This proved to be some altered shale and limestone in
contact with a large overlying mass of basalt about half a mile below Caldron Snout, on the Northern side of the
stream. The fact therefore is doubtless of a similar nature to that above-mentioned, though the crystals are not so
well exhibited, and are confined to one mineral species’.
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it assumes a peculiar character, consisting principally of crystals of jet black pyroxene
with a little felspar and lime intermixed, and through it are dispersed nodules of mesotype
with crystallized carbonate of lime.- This portion presents concretionary masses about one
foot and an half cubed, and is in contact with an embedded mass of the stratified rock. The
natural fissures are coated over with a crust of carbonate of lime, formed into an irregular
aggregation of rhombs.
The mesotype is also found in the earthy portion of the dyke, but the radii composing
each nodule separate upon removing the specimen.
The entangled strata, just alluded to, form a flinty mass (532) coated and penetrated
by carbonate of lime in a pulverulent state (533). Other portions consist of hardened
sandstone /412/(534, 535) intermixed with crystalline limestone (536), and cherty masses,
where the natural fractures are covered with the peculiar glistening plates, formed from an
aggregation of small parallel facets, in the manner already described (537). Small crystals
of selenite are found in the fissures of the same specimens.
As might be expected, the effects produced upon the surrounding strata are not so
marked in this place as at Plas-Newydd, where the dimensions of the dyke are larger. The
alterations, however, which they sustain, are sufficiently striking. On the Southern side,
the shale and limestone assume a ferruginous, or ochreous appearance, and the passage of
the clay to a flinty character (538), and of the compact limestone to a crystalline (539),
together with the intermixture of the two (540), where the stratum is of a compound nature,
are quite distinct. In one bed of clay shale, which partly assumes the flinty appearance
(542), there are some portions contiguous to the dyke which are found in an earthy form.
They are however in a state of decomposition and consist principally of yellow ochre
(542). The casts of large madrepores, partly composed of chert, and partly of limestone,
found in the same stratum, (544), become distinctly crystalline upon approaching the dyke
(543).
On the Western shore of the Menai, the whole width of this dyke is not exposed; it
may be traced for 78 feet, and is seen, in the direction of its course, along the steep
Southern bank of the stream which empties itself at this spot. It is much more compact
than on the opposite coast, a circumstance probably owing to the nature of the surrounding
rock; for none of the dykes which intersect the limestone and shale attain to so great a
degree of compactness as the generality of those which are found among the schist.-It is
here styled by Professor Cordier, >a true dolerite, having the ingredients, /413/pyroxene,
fer-titané, and felspar, well characterised.= The proportion which the carbonate of lime
bears to these, is very trifling (545). Proceeding inland the dyke is soon lost. P1.XVIII. Fig.
1. is an ideal section, beyond this, along the direct course of the dyke, the dotted lines
representing the concealed portions. Parallel to this section there runs a hollow valley,
bounded on the North and South by abrupt elevations of schist, and it is beneath the
Southern boundary that the dyke is supposed to take its course. On arriving at the top of
the hill, three distinct strata, in the chlorite schist, are seen rising in the contorted manner
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represented in the figure, and forming a small elevation on the top of which there are large
stones arranged in circles,95 which are said to be the remains of an ancient British town. To
the West of this spot the trap again protrudes, by the side of the road leading from
Beaumaris to the post-road, and a little further to the West it is once more seen rising
through the schist, which is hardened (550), contorted, and partly changed to ochre (551).
The central portions of the dyke bear the same character as at Cadnant, but towards
the outside it assumes a greater degree of compactness (546, 547), and in contact, forms a
dark grey, and nearly homogeneous mass, very tough, and with a conchoidal fracture (548,
549). Professor Cordier remarks upon a specimen from this spot, >This is a desideratum;
the air-holes, and greater degree of compactness where in contact with the schist, render
all further discussion as to its igneous origin perfectly ridiculous.= The fact which this dyke
presents, of becoming more uniform as it approaches the surrounding schist, is repeatedly
to be met with in many parts of Anglesea, and may indeed be said to form a general
character in dykes of this description.
There is a dyke, 40 feet wide, at Moel-y-Don ferry, to the /414/South of Plas-Newydd,
an horizontal section of which is exposed on the Western shore. It reaches to the opposite
coast, rising through a projecting mass of limestone and shale which forms a small
promontory to the South of the ferry-house.
Its composition is ‘felspar and pyroxene. The laminae composing the crystals of
felspar are all in the same direction; a circumstance similar to what takes place in the lavas
of Aetna and Tenerif ’. Prof. Cordier.
Parallel to this, on the Western shore, and at twenty-four feet to the South, there is a
small string, five or six inches wide, of the same kind of trap; and the main dyke itself
ramifies towards the North. Between the two, the limestone is considerably altered. In it
are a quantity of madrepores; the whole assumes a crystalline character, being formed of
small plates loosely cemented together, which gives the specimens the appearance of a
sandstone. The madrepores are traced by black plates, and the basis in which they are
embedded by plates of a light colour (554 - 558). Some portions of the madrepores are not
crystallized, whilst the intervening limestone is; which produces an easy separation at the
joints, and furnishes a better opportunity of examining the internal structure of these
bodies, than could otherwise have been obtained (554, 555). Possibly the black plates,
which trace out the former space occupied by the madrepores, may owe their colour to the
carbonization of these bodies.

95 This must be Din as Cadnant, listed in the R. C. A. H. M Inventory (1937, reprinted 1960) p. 52. The site,
covering some 2.5 acres, is described as having its walls, entrance and hut -circles much robbed of stone.
Henslow seems to have been almost the first to mention it. Prof. Bedwyr Lewis Jones tentatively identified it as
the fortified tribal centre, din, or dinas of the Daethwy tribe formerly inhabiting this part of Anglesey, and D.
Simon Evans agrees, identifying it with the >castle of Dindaethwy= mentioned in the 12th century Hanes Gruffydd
ap Cynan (N. L. Wales Peniarth MS 17). If so, it is the source of the name of the former mediaeval commote and
modern rural district of Dindaethwy. See B. L. Jones Trans. Anglesey Antiquarian Society and Field Club 1991 p.
28. and D. S. Evans A Mediaeval Prince of Wales Llanerch Enterprises 1980 p. 87
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Plate XVII. Figs. 5 (right) , 6 (left). Two sections at right angles to each other, of a mass of
chlorite schist between Porth Dafreth and Borth Anna, exhibiting the termination upwards of a
basic dyke [original p.416]

Through part of this dyke (553), and in some others in the neighbourhood (559 - 563),
there are dispersed small globules of a white transparent mineral, the lustre of which
resembles that of stilbite. It occasionally possesses a light blue tinge and opalescent aspect.
To a slight depth on the exposed portions of the dyke, all the globules are decomposed to
an ochreous powder. Before the blowpipe it turns black, but does not appear to
/415/sustain any further change. I suspect this to be a modification of a substance which
Mr. Underwood informs me that he found in the dyke nearest to Plas-Coch, on the S.W.
(562, 563). Mr..Underwood says, ‘What I took for olivene, (and which, though bright
green when I broke it), became black in a few days, (an effect which Cordier had once
experienced in green earth), and although it has a vitreous fracture, may yet be scratched
with a knife ’. There can be but little doubt that this is the mineral named chlorophaeite 96
by Dr. Macculloch in his Western Islands, Vol. 1. page 504.
A dyke, composed of little else than crystals of dark green pyroxe ne coarsely
aggregated (564), and intermixed with pyrites (565), intersects the strata at the coal-pit on
the S.W. of Llanfihangel East.
Some dark lead-coloured clay shale (567), in contact with it, passes to a hard
jaspideous mass scarcely differing in colour from the unaltered portion (568). Other strata
of shale, grit, and limestone, sustain alterations similar to those already described. Where
the dyke comes in contact with the coal the latter is converted to a scoriaceous cinder full
of air-blebs and traversed by cracks and flaws, many of which are filled by crystallized
carbonate of lime (569). Upon removing this by an acid, a perfect cinder is exhibited,
which will neither inflame nor emit any smoke before the blow-pipe. A rude columnar
structure may be traced in some portions of this substance (570), the prisms being about
half an inch in diameter, and this is also visible where the apparent conversion to a cinder
is less evident, but where the inflammable matter is equally wanting (571).
Equiaxe rhombs of crystallized carbonate of lime thickly coat over the natural fissures,
both in the dyke (566) and in the cinder (571).

96 It has not yet been possible to discover what the definition of this term actually is.
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Plate XVII. Fig. 7 Section ninety feet in length, along the course of the dyke which runs through
Holyhead Island. The trap is seen surmounted by the schist [original p.416]

/416/Another dyke extends from the neighbourhood of the South Stack to the
Southern extremity of Holyhead island. The average width of this is about sixty feet. It
first appears to the S.E. of the Stack, forming some dark brown rocks, projecting from the
sea, at the base of the cliff. It then cuts through a small headland not less than 200 feet in
height, and may be distinctly seen in the cliffs to the East and West, but no trace of its
intermediate course is apparent on the surface; shewing how very easily a dyke of this
description may escape observation, unless accompanied by a succession of denudations.
It again enters the cliff on the S.W. side of Hen-Borth, and at this spot presents a
picturesque mass of rock, rising abruptly from the shore, the base of which is surrounded
by the sea at high tide. It is then lost until, after crossing some high ground, we arrive near
Porth-Dafreth, where its course is marked, along a sunken track lying between two ridges
of schist, by several portions of the trap projecting through the surface. It is seen in the
cliff on each side of Port-Dafreth, and may distinctly be traced to the S.E. through the next
promontory. It is then lost as a continuous body until we arrive about half a mile to the
S.W. of Borth-Anna. In the intervening space, however, there are numerous strings of trap
rising through the schist, one of which exhibits a termination upwards, Pl.XVII. Figs. 5, 6.
At the spot where it re -appears to the S.W. of Borth-Anna, the circumstance is remarkably
well exhibited. It so happens that there is a vertical section in the very direction of the
dyke, and the trap is seen for ninety feet in length, capped by the schist from fifteen to
thirty feet in thickness Pl. XVII. Fig.7. The surroundings schist is in a most confused and
contorted state, and considerable portions of it are entangled in the trap. Immediately
beyond this spot the dyke regains its original character, and presents several hard
projecting masses, rising/417/ between two ridges of schist, as far as the Marsh on the
North of Rhoscolyn. It is found in three places, after crossing this marsh, which bear in the
same direction as before; after which it is concealed until we arrive at its Southern
termination, where it runs out to sea along the Western side of a small bay.
The most interesting phenomena exhibited by this dyke, are the various changes
which it assumes in its mineral character. These changes are not merely such as are
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presented by different portions of it, at considerable distances from each other, and where
it is possible that some doubt of their perfect continuity might exist, but are such as may
be traced in parts of one mass.
In Port -Dafreth, there is a recent section97 which enables us to investigate this point
with considerable facility. The main body of the dyke assumes a dirty brown earthy aspect,
as though it were in a state of semi-decomposition, and through it are dispersed small
crystals of felspar and pyroxene (602, 603). Some portions of this are filled with nodular
concretions about the size of peas, composed of crystallized felspar interspersed with
small crystals of pyroxene. The earthy base becomes washed out by exposure, and the
nodules project upon the surface (604).
The more compact portions of the dyke resist the action of the weather, and, when the
softer parts are decomposed and washed away, present projecting masses of bare rock,
which enable us to trace its course with greater facility. The usual character is felspar and
black pyroxene, intimately associated, and possessing a tough, uneven fracture. Although
the individual crystals of each substance are small, there are numerous traces of a
laminated structure, common to several of them, scattered in different directions
throughout the specimen (605). In one spot, at Port-Dafreth, this variety is amygdaloidal,
containing kernels of white chalcedony (606, 607).
/418/In the small strings given off among the schist between Port-Dafreth and BorthAnna, the trap always assumes a more compact character, resembling the varieties found
at the termination of the dyke at Cadnant to the West (608, 612 - 614).
In the Southern division of Holyhead island, the crystals of felspar and pyroxene are
generally larger and more distinct. Professor Cordier considered the specimens from this
portion ‘as belonging to the most ancient dyke in Anglesea. The felspar is whiter, and the
pyroxene greener. It perfectly resembles the granitoidal ophites of the Vosges, which in
those mountains exist in powerful beds. In the ordinary diorites, the felspar is greener, and
the pyroxene blacker. The rock is highly interesting, and merits a very strict investigation’.
The characters here specified are partial, and the more ordinary varieties of this very dyke
have, as he describes, the felspar greener, and the pyroxene blacker (515 - 520). Hence it
should seem, that the distinctions of age, deduced from mineral character alone, are not
applicable to the dykes of this country.
The appearance of alteration impressed upon the rocks in contact with this dyke are
not so striking or so general as those afforded by the dykes already described, which
intersect the strata of more recent formations. It is possible that many facts of this nature
have been obliterated by subsequent decomposition, or may actually exist where we are
not sufficiently acquainted with the original character of the rock itself, to be able to
determine whether an alteration has taken place or not. It is however evident, that such has
been the case in several instances. On the Western side of Port-Dafreth, there is an
97 Porth Dafarch is a cove on the west coast of Holy Island, used in the days of sail as an alternative arrival or
departure point for the Irish packets when adverse winds made Holyhead impossible. A landing stage and access
road were cut in the rock through the dyke which Henslow describes, creating the sections mentioned.
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Plate XVIII. Fig. 4 Section of a dyke exhibited in the cliff between Beaumaris and Garth Ferry

indentation to the South of the dyke, formed by a re-entering angle in the cliff, and parallel
to it course. The thin slaty laminae of chlorite schist, which project round the sides of this
hollow, are remarkably sonorous when struck by the /419/hammer, and consist of compact
and rather splintery quartz, translucent, and imperfectly tinged green (622). The surfaces
of the thin laminae are coated with scales of chlorite (623).
Where the dyke is contained between parallel walls of the schist, and appears as
though it were filling up some large crevice, the effects are never so striking as in those
places where it ramifies and becomes intimately associated with the surrounding mass. It
is in these cases that the trap assumes a more compact character, especially where
fragments of the schist have become entangled in its substance. These fragments entirely
lose their original aspect, and present a finely striated and contorted mass, blending with
the trap, and forming, as it were, a part of its substance (613). The line which separates the
dyke from the surrounding schist is distinct, and a blow will generally detach them; which
renders it difficult to procure a specimen exhibiting their junction.
At the spot where it intersects the serpentine, the dyke ramifies for a short space, but
soon re-unites. The mass thus enclosed between the two branches consists of dark
argillaceous matter, which shatters into small fragments bounded by most irregular though
natural cleavages. Through it are dispersed small crystalline plates (621).
The dyke which runs from the North-Eastern side of Holyhead mountain, towards the
S.E., to a spot between Port-Dafreth and Borth-Anna, possesses precisely the same
characters as the last. At its Northern termination the trap has been removed by the
continued action of the sea, and its original walls, composed of quartz rock, form a smal1
bay about eighty feet wide. In this as well as in the last dyke, ‘there is less fer titane than is
usually found in dolerite, but there is more pyrites’. Prof. Cordier. (624 - 627). The quartz

rock in contact is partially altered, and has become charged with a considerable quantity
/420/of felspar, in a state of decomposition (630 - 632). In other places, where it remains
hard, it loses its usual appearance (633, 634). In the trap, there are several masses of
hardened schist (628), and also irregular strings or veins of breccia, composed of angular
fragments of quartz, felspar and schist (629).
The evidence for the continuity of this dyke is not so clear as for that of the former.
From the top of the cliff may be seen a hollow tract, lying between two ridges of schist,
stretching in a South-Easterly direction, resembling the valley which accompanies the
dyke at Cadnant, and similar to that which is occasionally seen along the course of the
dyke last described. A considerable mass of trap is found at the spot where this line is
intersected by the road from Holyhead to the South Stack, and another, of precisely the
same character, in the road leading from Holyhead to Porth-Dafreth (635, 636), where the
schist in contact is flinty (637). ‘The pyroxene is here completely characterised, the
cleavage evident, and the crystals may be extracted. This is a most beautiful specimen of
dolerite, the same as that at Mount Meissner’. Prof. Cordier. I met with similar trap in
three other localities along the line of bearing, but the intervals are interrupted by schist.
The two dykes which lie to the N.E. of this, in Port -Newry, are composed of a coarser
and tougher basalt, resembling the hard portions of the dyke at Port-Dafreth. The largest is
eighteen feet wide (638), the smallest only one a half (639), and they run parallel to each
other, from W. of N. to E. of S., with thirty-two feet of schist interposed.
The dykes on the Western side of Dulas are composed of small grained white felspar,
and black pyroxene, and through them are dispersed patches (not distinct crystals) of
brown felspar (572 - 574). Some portions are very earthy (575). /421/The black slate, in
contact, in some places passes to a light grey homogeneous clay-stone (576, 577), at others
it undergoes no alteration. In one instance there are several detached fragments, which lie
embedded near the side of the dyke. P1. XVII. Fig. 4.
There are two dykes at the Southern extremity of the promontory at Llandwyn, the
basis of which appears to be formed of earthy chloritic matter, not to be distinguished
from some of the earthy varieties of the chlorite schist (682). Through it are dispersed
crystals of liver-coloured felspar an inch in length (683, 684). These dykes intermix with
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Plate XVII. Fig. 4 Dyke in Dulas harbour containing embedded fragments
of clay slate[original p.421]

the surrounding schist, winding irregularly among it. The most Southerly of the two is
soon lost in the sea, both to the East and West; but the other may be traced through several
of the indentations formed along the coast, and is exhibited eight times in the cliff.
It appears unnecessary to enter into a separate detail of any more of these dykes, and I
shall now merely subjoin the opinions of Professor Cordier concerning the composition of
some others which he examined, and select a few circumstances which may seem the most
interesting towards establishing their history (640 - 681).
The character which many possess, is that of an irregular vein (681), from a few
inches to some feet in width, winding among the schist, and frequently ramifying in its
course. They sometimes unite firmly with the surrounding rock, but in general, the line of
separation is perfectly distinct, and a blow will readily divide them.
I detected from twenty to thirty between Beaumaris and Garth-ferry, a distance of
about two miles. It is very easy to overlook them when the cliff is low, or when they are
only exhibited on the horizontal section formed by the beach. Where lichen and algae coat
over every thing, the only distinc/422/tion is in their smoother surface, and more angular
fracture but this will frequently escape observation where a moment=s inattention may
carry us across one at a single step.
It will be seen in P1. XVIII. Fig. 4. at a and b, that there is a deceptive appearance as
though these dykes terminated abruptly downwards; but in these cases the course may be
considered as tending upwards, obliquely to the plane of the paper, when placed vertically,
and coming from some point behind it. The deception arises from the face of the cliff
intersecting the inclined side which bounds the furthest extent of the dyke to the East, a
fact which I verified in one instance, by removing the schist from below. There is a
marked distinction in this apparent mode of termination, and that which is seen in P1.
XVIII. Fig. 2. at a. In the latter case, the fissure containing the basalt, gradually becomes
thinner towards the end, in the former, the entire width is preserved.
The specimens examined by Professor Cordier, from this neighbourhood, were
‘dolerite. The pyroxene very evident, with fer titane’.
‘A basaltic lava, but more felspathic than the others. The felspar has the filamentous
character of volcanic products, resulting from the crystals being flattened. To see this, two
sides of the specimen must be placed at right angles to each other’.
The appearance of the flattened crystals is common to several of the very compact
dykes, and may be seen in some parts of the one near Cadnant, towards its Western
termination. In the small dyke Pl.XVIII. Fig. 2. a, these crystals are few, and extremely
minute (642), the basalt being more remarkably fine grained and tough, than any other
which I met with in Anglesea.
An evident intermixture often takes place, between the trap and the surrounding schist,
along the line of junction, which /423/sometimes resembles the gradual blending of two
different colours in a mass of striped jasper (642). Small portions of schist are emb edded,
near the sides of the dyke, which intermix with the trap, and modify its appearance and
composition (641, 643). The schist, in contact, has frequently a blistered aspect, with
irregular cavities and flaws (644, 645).
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Plate XVIII. Figs. 2 (right), 3 (left). Sections in some dykes exhibited in the cliff between
Beaumaris and Garth Ferry

Dykes immediately to the North of the Menai bridge. ‘Dolerite with superbe
pyroxene’. Prof. Cordier. ‘Felspar and pyroxene with crystals of pyrites (665). The
circumstance of having crystals of pyrites, though rare in streams of basalt, is easily
accounted for in a dyke. The extended surface presented to the air by the stream, would
enable the sulphur to evaporate, but in the dyke it is condensed. Perhaps also the dyke
never came to day’. Prof.Cordier.
The presence of pyrites, frequently in the form of distinct crystals, is common to most
of the dykes in Anglesea. Dykes to the South of the Menai bridge. ‘Basalt very rich in
felspar’. Prof.Cordier. ‘Basalt poor in pyroxene’. Prof. Cordier. On the South-western
coast near Aberfraw. ‘Plus travaillée than the other dykes-blistered’. Prof. Cordier.
The passage to the earthy traps is perfectly insensible, and portions of the most
genuine basaltic dykes are frequently of this nature.
At Llangwyfan – ‘Wacké endurcie. It is full of green earth, and ought to become
cellular in an acid’. Prof. Cordier.
Most, if not all, of the varieties of trap included in the dykes of Anglesea are
occasionally amygdaloidal and porphyritic. Some contain nodules of crystallized
carbonate of lime, which do not always exhibit the usual appearance of a rhomboidal
cleavage common to the whole nodule, but possess an /425/uneven fracture, although the
specimen is perfectly pellucid, approaching the character of saccharine marble (658, 659).
Embedded crystals of felspar are more common in the compact and earthy traps (661),
than in the crystalline (660).
The compact portions, of several dykes, assume a confused appearance of
crystallization, and break into small fragments, a few inches in diameter, bounded by
perfectly smooth surfaces. Several of these form accurate rhomboids (676), others exhibit
this figure modified by a diagonal cleavage (675, 677); but it generally happens that their
figure is less regular, and that no two faces are parallel to each other (678, 679). The
effects of decomposition frequently extend to a considerable depth in the dyke, and we
find each of these fragments, partially decomposed, presenting a portion of unaltered trap
in the interior (680).
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Granitic Districts
(including the Granite and Greenstone).
[Nos. 789 to 844]
A rock formed of quartz felspar and mica, is found in each of the tracts laid down as
including the granite; but the mineral character of the whole district is far from uniform.
In the Southern portion, about the neighbourhood of Gwalchmai and thence towards
Llanerchymedd the surface is broken by small detached rugged eminences, rising through
a marshy ground, which is bounded East and West by an abrupt termination of the
stratified rocks.
The external character of all these protruding masses is so very similar, that it is
impossible to calculate beforehand on what may be the real composition of any one in
particular. On examination they are found to vary extremely; one may be true granite, the
next a pure quartz, the third a greenstone, &c.
/425/A better notion of this variety of composition may be obtained by referring to
some of the specimens which were procured in the neighbourhood of Gwindu, within four
miles North and South of the Inn.
Among the granitic rocks the quartz is generally white; the felspar is either white (724,
725), brownish yellow (726, 727), or flesh-red (725 - 737); the mica silvery white (725),
black, or green (730 - 732). In the latter case it becomes associated with chlorite, which in
many places entirely supersedes it (739, 743), tingeing both the quartz and felspar of a
greenish hue (740). The chlorite also mixes with hornblende (741 - 744.), and these two
substances frequently predominate so much as nearly to obliterate the quartz and felspar
(753, 754). Sometimes the felspar, of a flesh red colour, forms the basis of the rock, and
the other ingredients are sparingly dispersed through it (728, 729), (745, 746). In other
places, chlorite and mica supersede the rest (752), and we then find only patches and veins
of felspar and quartz, completely enveloped in the more trap-like rock (750, 751). A
beautiful variety is composed of dark green hornblende crystallized in large plates, and
intermixed with irregular patches of white felspar (755), which however frequently
assumes a greenish tinge (756); at the same spot there are patches of crystallized carbonate
of lime penetrated by yellowish green spiculae of epidote (757), a substance pretty
generally diffused through the surrounding rock, either in veins (758), or interlaminated
with the hornblende (759, 760). It occurs also in compact masses, intermixed with quartz
(761). Patches of genuine basalt are scattered throughout the district, completely
enveloped by the granite, and possessing the same character as the trap found in the dykes
of various other parts of the Island (762, 763).
All these varieties are highly crystalline; but with them we find rocks of another
description, whose composition is more /426/nearly homogeneous. They possess a flinty
aspect approaching to hornstone, and are of various shades of white (766, 767), grey,
(768), or green (769). Here and there a crystalline structure is exhibited, or a few
crystalline specks lie dispersed through the compact base.
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This variety in the mineral composition is chiefly confined to those parts of the
district which present a broken rugged outline. In the elevated ridge which stretches from
Gwalchmai to Llanfaelog, the character is more uniformly granitic and the surface of the
ground unbroken. The quartz and red felspar have not the distinctly granular appearance
which they generally assume in substances of this nature, but are intermixed with a mo re
pasty aspect than usual (734), and the lustre frequently deadened by a superabundance of
the oxide of iron (737).
The Northern district occupied by the granite is not so variable in its character; the
usual appearance being that of an irregular and large grained intermixture of quartz, white
felspar and silvery mica. A greasy lustre is frequently given to portions of this granite,
which apparently arises from its being contaminated by a considerable quantity of talc
(790 - 801).
By referring to the Map it will be seen that there are two districts which consist
entirely of greenstone. The general character of the rocks which compose them, is so
nearly allied to some parts of the granitic district to the South of Gwindu, and their relation
to the surrounding strata so very similar, that little doubt can exist of their belonging to the
same formation.
The district to the North of Llanerchymedd is marked by rugged, and rudely shaped
masses, projecting through the surface. These extend from a spot about one mile to the
North of the town, on the West of the road to Amlwch towards the North of East, and pass
a little to the North of Llandyfrydog. A pre/427/vailing character is that of an hornblende
rock, composed of large crystalline plates interlacing in various directions, and cemented
together by a little felspar and carbonate of lime (689). The felspathic cement gradually
increases (690), till it forms a greenish compact basis, through which the crystals of
hornblende are dispersed (691). Other varieties present a more perfect intermixture of
these two ingredients (692 - 694.), with the addition of small shining plates, apparently
diallage (695). White feldspar and dark grey hornblende form also a finely granular
compound, which resembles some varieties of the trap included in the dykes (696, 697).
Distinct, green crystals of hornblende are embedded in a basis of crystallized white felspar,
and it is worthy of remark, that some of these crystals have been broken, and the
fragments lie in different directions, surrounded by the felspar, the edges of their
corresponding extremities tallying with each other (699).
The greenstone to the East of Llanbabo is not well exhibited. Its characters are
precisely the same as the former (712, 713).
Having proceeded thus far with the description of the granitic districts, before any
attempt is made to establish the probable history of the rocks which they include, it may be
here remarked, that the phenomena which accompany them are so very similar to those
presented by the trap dykes, that we can have little hesitation in ascribing their origin to
the action of the same cause. This circumstance is premised, that the object may at once be
seen for which any particular appearance, tending to establish the theory of their common
origin, is recorded. From what has been stated, it will readily be conjectured, that the
theory alluded to is that which ascribes the formation of these rocks to the influence of
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volcanic action, and it must be perfectly unnecessary to recapitulate the arguments which
have /428/been urged by others in its support, and drawn from appearances, similar to
those described under the details of the several dykes enumerated in the preceding part of
this paper. They are such as will suggest themselves to every one, and some speak so
strongly in its favour, that it seems scarcely possible for the most sceptical on this head not
to allow the force of their evidence.
In addition to those arguments which may be deduced from such phenomena, it may
be stated, that the number of these dykes must be very considerable; for many of those
enumerated have become exposed, by mere accident, in the different quarries opened for
the purpose of repairing the roads, and it may reasonably be expected that there are very
many others concealed beneath the cultivated surface, as well as several which have
escaped observation. In no one instance does it appear, that they are in any way associated.
with a superincumbent mass of the same nature, and indeed the great variety of mineral
character which they assume is alone a strong argument against supposing them ever to
have formed members of a common body. None of the veins and fissures which contain
them appear to terminate downwards, whilst on the contrary it should seem, that, in some
instances, their termination upwards has been clearly ascertained. In others, there is every
probability, that a considerable part of their course lies beneath the rock with which they
are in contact at the surface.
There is one argument brought against the igneous theory which may be supposed to
derive weight from the investigation of Anglesea. This is, that the trap, if projected in an
ignited state, would have produced results of a more uniform character, whereas in many
cases it should even seem that it has produced no alteration whatever open the surrounding
rock. Now, one decided example of alteration should speak more plainly /429/towards
establishing the nature of these dykes than any negative argument which might be drawn
from those cases in which no such alteration is found to take place; for we know it has
been determined by experiment that certain rocks, when fused, will afterwards return to
their former state, if placed under. those very circumstances which most probably must
have existed at the time of their fusion.
This fact may be illustrated by referring to the phenomena which accompany the dyke
at Plas-Newydd. The alteration which there takes place in the surrounding rock; although
of the most decided nature, is by no means uniform, even in the same stratum. On one side,
we have a mass of soft clay shale assuming a hard jaspideous character, whilst, on the
opposite side, this alteration is partial, and the rest puts on a crystalline structure; and
intermixed with this we also find some portions in an earthy state. That the whole is not
crystallized may readily be accounted for, by supposing a superabundance of calcareous
and argillaceous particles, above the requisite proportion necessary for the formation of
the crystals; still, however, it shews us that in the very spot where the change is the most
marked, it is yet possible for some portion to remain unaltered.
If the granite of Anglesea be justly ascribed to the same class of rocks as those which
compose the trap dykes, it should seem equally certain, that some portions of it must either
have resulted from the fission of the surrounding strata, or else have been considerably

modified by an intermixture with them, and consequently that it is more recent than any
with which it is associated.
At the South-western termination of the Northern granitic district, there is a patch of
old red sandstone. Although the whole of this appears to have been considerably changed
from /430/its original character, and to have assumed a more compact and crystalline
structure, yet at the furthest point West from the granite, it is evidently composed of
sandstone mixed with coarse breccia containing pebbles of quartz and slate (784). The
strata run directly towards the granite, and several opportunities occur of examining the
alterations which they sustain. Upon approaching the granite, the crystalline character
increases, the materials become more firmly cemented, and pass into each other (785 788), till at length, without any abrupt transition (789.), the strata merge into a crystalline
rock (790 - 796.), in which the nodular concretions of quartz have scarcely lost the aspect
of pebbles (790). Felspar, frequently of a talcose or steatitic aspect (792), forms the
principal ingredient of the resulting granite (798 - 801), which contains large, distinct
concretions of quartz and mica. Through it there are also dispersed irregular masses of
impure adularia, which cleave with great facility (797). At the spot where the sandstone
has first assumed the decided character of a granite, there occur a few specks of galena
(796).
A repetition of similar appearances may be traced along the boundary between the old
red sandstone and South granitic district. Towards its Northern termination, immediately
to the West of Llanerchymedd, the granite is found in the bottom of a valley which passes
between two portions of the sandstone. At the last spot where its effects are distinctly
marked, there is a quarry in which the rock may truly be said to constitute the intermediate
passage between the two. The remains of a coarse sandstone are evident in some parts of
the quarry, and the passage (777 - 780) to a perfectly crystalline mass (781) distinctly
visible. The whole shatters into small fragments, and a considerable portion is converted to
yellow ochre, which also coats over the natural cleavages in the more solid portions. A
vein /431/of crystalline quartz, one inch and an half thick, traverses the decomposing,
porous portion of the rock (783), and with it are intermixed irregular stripes of chlorite,
which penetrate the quartz, and are so disposed, as to form rudely parallel lines inclined to
the sides of the vein at an angle of 45N (782). Where the chlorite is not present, the quartz
still preserves a tendency to cleave in this direction; a circumstance which bears a striking
resemblance to a fissile texture, oblique to the disposition of a bed.
About one mile to the South of this spot, there is one of the localities already pointed
out, for the fossils in the old red sandstone. The quarry in which they occur is on the
confines of the granite, and the neighbouring mass of rock, which projects a few yards to
the East, is in fact completely crystalline. Some parts of the quarry also approach the same
structure, and a gradual obliteration of the fossils is the consequence. The impressions are
coated with oxide of iron (369), and as the matrix loses its original character, their position
becomes marked only by an irregular cavity, retaining a partial impression of some portion
of the cast (370), till at length the spot where they formerly existed is simply traced by a
shapeless ferruginous patch (371). Having found the impressions of anomiae in the midst
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of the altered shale at Plas-Newydd, and even where it had assumed a crystalline structure,
it did not seem improbable, that some traces of these shells might also be met with in the
neighbouring granite, derived from the altered sandstone. But the search proved fruitless,
and indeed we can scarcely expect that any such can exist. The less compact state of the
sandstone, and the character of the resulting rock, so much more uniformly crystalline than
that of the altered shale, would render it less likely that any appearance of this description
could be preserved. It may seem singular that I should have searched in the granite for a
fossil, as a circumstance likely to increase the /432/number of arguments in favour of its
igneous origin. But what has been stated may serve as a caution against forming any hasty
conclusion to the contrary, should such a discovery be ever made.
The altered appearance of the old red sandstone, which lies to the West of the
Southern granitic district, was remarked in the description of that rock. The facts which
have been just stated seem to point out a cause adequate to the explanation of this
circumstance, and there are besides some other particulars connected with its history,
which tend materially to confirm this supposition. From the lake at Llanfaelog, to
Llanfihangel, the surface is swampy and uncultivated, through which many masses of bare
rock project. Several of these present an aspect so highly crystalline, that at first sight a
question might easily arise, whether we were not still in the midst of the granite, until a
second blow from the hammer clears up the doubt, by exposing a mass of hardened
sandstone. In short, the state of this sandstone appears to be only a degree removed from
the more crystalline structure of the granitic district which lies to the North of Gwindu.
Near Llanfihange1 Church, on the South, and in the midst of an assemblage of rocks
distinctly composed of the brecciated materials, we find a mass of trap (804, 805). The
felspar is sufficiently distinct, and forms the chief ingredient in the basis of the rock,
through which a few embedded crystals of the same mineral are scattered, giving it a slight
porphyritic character. The whole assumes a greenish tinge, but the colouring substance
does not appear to be of a very crystalline nature, and is probably chlorite. This intermixes
with a confused aggregation of hornblende and diallage (807, 808), passing by insensible
shades to the breccia which surrounds it. In the very midst of the more crystalline portion,
we find small patches possessing a trace of the original character not quite obliterated
(809).
/433/The rock often passes also to a light green felspathic mass, spotted or mottled
with dark green. Several such appearances occur in the form of smooth nodules, already
alluded to as embedded pebbles, but I strongly suspect that they must be of a
concretionary nature, similar to those in the steatitic rock near Bangor.
The whole of the exposed rock to the S.E. of Llanfihangel church, has more nearly the
external character of a mass of trap than of any other substance. It possesses no traces of
stratification, but is rent by fissures which divide it into prismatic and rhomboidal blocks.
One of these is so singular in its appearance, that I have given a sketch of it, P1. XVIII.
Fig. 5. It resembles a basaltic column lying upon its side, and is composed of felspathic
and chloritic matter, mottled and blended together (810, 811).
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Plate XVIII. Fig. 5 (left), portion of the Old Red sandstone, passing to a variety of
greenstone with a columnar structure [original p.433]. Fig. 6 (right), conglomerate at
Wilfa (a) quartz (b) basaltic dyke [original p.444].

On the N.W. of the lake near Llanfaelog, there are several instances of a similar
passage of the breccia to a trap rock (812).
This apparent conversion of the schistose breccia, belonging to the old red sandstone
formation, to a trap rock, seems more distinctly to connect the greenstone with the granite,
and to point out a common origin for the two, which also receives additional confirmation
from the examination of the tracts occupied by the former rock. The patch of greenstone to
the North of Llanerchymedd is surrounded by greywacke the basis of which is a glossy
black clay-slate. In the immediate vicinity of the greenstone, this greywacke is curiously
affected; the embedded fragments of schist assume a yellow decomposing tinge, whilst the
quartz becomes more crystalline (701 - 705). The next step presents a rock of
decomposing aspect, through which are scattered traces of crystalline structure, resulting
from an imperfectly formed hornblende, mixed with felspar (706 - 710). The latter is
distinctly marked, but the crystals of the /434/former bear a strong resemblance to
fragments of slate. They are frequently broken transversely, a circumstance which it has
been stated also occurs in the genuine crystals of the same substance in the neighbouring
hornblende rock.
It does not appear very evident why hornblende should here result from the fusion of
schist, and that pyroxene should be a constituent of the dykes, which are presumed to be of
similar origin. There is, however, one point of difference between them. In the dykes, the
fused matter appears to have been injected into a fissure of the superincumbent rock, but
in the present instance the alteration has taken place without any progressive motion.
There are other rocks, in this part of Anglesea, of which hornblende is an ingredient,
where the transition from the schist to the trap is not marked by a distinct line, and where a
similar explanation might be given of their origin.
Near the summit of Llaneilian mountain, towards the South, we find masses of this
rock, protruding through the greywacke, in which the hornblende is sometimes well
crystallised (715), and at others scarcely to be detected (716).
At the bottom of the cliff, to the N.E. of the highest point of this mountain, a similar
rock is found, but the hornblende is not so distinct as in the former case (717). Upon
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ascending the cliff the appearance of a dyke is gradually lost and it scarcely exhibits a
structure sufficiently crystalline to separate it from the schist (719 - 722). Through this
dyke there run several veins of quartz, which also abound in the surrounding rock, a fact
which I do not recollect witnessing in any other dyke in Anglesea. Irregular strings of
reddish compact felspar of a cotemporaneous character are also found in it (718). The
schist in contact is a fine grained clay-slate (723), and in the dyke there occur several
strings, or thin lamiae, of clay slate of the same nature.
/435/Patches of glossy crystalline clay-slate are also found among the hornblende
rocks to the North of Llanercbymedd.
On the South side of the road from Llanerchymedd to Llechynfarwy, before quitting
the former place, there is a quarry which partly consists of clay-slate, and partly of
hornblende rock and greenstone, similar to that on the North of the town.
Considering the extensive influence which must have been exerted to form the
granitic districts, we might also expect to find the rocks in their vicinity modified by its
action. Where the South granitic district joins the older rocks to the East, it is not so easy
to ascertain when an alteration has taken place; since we are not always certain of the
original character which these rocks themselves possessed. In some places, however, there
appears to be little doubt of the fact.
On the sea-shore, immediately South of Llanfaelog lake, the confusion and alteration
impressed upon the schistose rocks are of a very marked description. They vary in
composition and aspect at every step, and have scarcely a trace of fissile texture remaining.
There are slight appearances of a crystalline rock, resembling some varieties in the granite
round Gwindu (824), but the general character is that of an homogeneous flinty mass of
different shades of green (825, 826), grey (827), and brown (828, 829). Since all these will
fuse before the blowpipe, though with difficulty, they seem to approach the character of a
hornstone. One of the specimens presents a singular fact, and as the experiment was
several times repeated, there can remain no doubt of its accuracy (827). It forms a dirty
white mass between compact and finely granular, and seems to consist principally of
quartz, but contains also a little lime disseminated through it. A few faint streaks of green
matter, resembling chlorite, are intermixed with the substance of the stone. When the
specimen is exposed to a red heat, the /436/green veins immediately turn jet black, assume
a laminated texture, and strongly resemble pyroxene. It then fuses, with some difficulty, to
a black glass. There are some portions of a more compound nature (830), intermixed with
the homogeneous rock, which appear to be composed of small fragments of quartz firmly
embedded in a paste of the same substance (831), and others in which the embedded
fragments are so loosely set, that they might be detached (832, 833). With these are
associated patches of blistered schist, gradually blending itself with the compact mass
(834). Proceeding Eastward along the shore, we find traces of a laminated texture making
its appearance. The whole rock still forms a flinty mass, but the smooth surfaces exhibit
parallel contorted lines of obscure yellow upon a green ground (835 - 837). This character
prevails until we arrive at Llangwyfan, after which the rocks become more regularly
schistose.

There are numerous trap dykes scattered throughout the whole of this district (813 823). These vary considerably, in character; some form a perfect basalt highly charged
with crystallised carbonate of lime, tinged green (813), but the generality, are of a more
earthy nature, and vary through different shades of dark grey and green. In texture and
composition, they often resemble clay-slate so closely, that a detached specimen might
easily be mistaken for this rock (820 - 822). They are generally porphyritic, containing
embedded crystals of felspar, and alter their character completely, and suddenly, through
different parts of their course. Many of them are seen to terminate in both directions, and
some form mere bumps rising through the hardened schist, and are themselves again
intersected by smaller dykes of a different character.
There are several other appearances of a similar description impressed upon the schist
near the granite, both in the neigh/437/bourhood of Llanerchymedd, and of the North
granitic district. In one spot, about a mile and an half to the N.E. of the Paris mountain, it
is intermixed with veins of granitic description. They consist principally of dull mica,
which is associated with felspar, quartz, and a steatitic substance (802). The surrounding
schist assumes a hardened aspect (805).
Perhaps we may also ascribe the flinty beds dispersed throughout the schist, to the
West and S.W. of this spot, to a change of character impressed by the granite. If so, the
chert, which traverses the Paris mountain, will rank with them; and the decomposing schist,
which accompanies it on either side, must be ascribed to the more partial influence of the
same action. The external character of this mountain is very striking. On the N.W. it slopes
gradually from the top, but to the S.E. it presents a precipitous side, from which project the
edges of the schistose laminae, to all appearance as sharp as though they had scarcely
sustained the action of the weather since they were first placed in their present position,
although the materials of which they consist are in a very decomposing state.
Although the circumstances detailed above seem to indicate that the granite and
greenstone have been derived from the fusion of the stratified rocks in their
neighbourhood, still, the marks of violence and disturbance which accompany them, tend
further to shew that some portions of these rocks have been protruded from below. The
structure of Llaneilian mountain affords an interesting and important illustration of this
fact, and forms a prominent feature in the Geology of Anglesea.
In P1.XIX. Sect..B, we have the greywacke dipping from the granite on the West, and
succeeded in order of superposition by the chlorite schist, dipping also in the same
direction. Upon referring to Sect A, which is exhibited on the coast, the greywacke is
found to be terminated abruptly to the West by a vertical /438/fault, which explains the
apparent anomaly of the superposition of the older rock. This greywacke also reposes
unconformably upon some black clay-slate of the same series. The explanation which
suggests itself is, that the granite has removed the greywacke from its original position,
and that the lowest beds of the portion removed, repose towards their termination
Northwards upon the superior beds of the same series. The hollow tract which runs across
the mountain, between the summit and the highest point of granite, is composed of glossy
black clay-slate, intermixed with patches of quartzose rocks, which project in irregular
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masses. The lowest portion of the removed greywacke is a green clay-slate, which may
have formed either the lower beds of the greywacke series, or the upper of the chlorite
schist.. It is much shattered; a circumstance which causes the alluvial matter to collect, and
consequently the line of demarcation, between it and the black slate below, is distinctly
marked by the vegetation which covers it, A deep ravine runs from the Northern
termination of the granite to the sea-shore, from which part of the removed portion may
have been derived. The most Westerly, and therefore the uppermost beds of the disturbed
greywacke, are composed of the same black clay-slate as that upon which the lower beds
repose unconformably.
Another circumstance which seems to have resulted from the intrusion of the granite,
occurs to the East of this spot. Descending from the Eastern summit of the mountain
towards Dulas harbour, the ground forms a gradual declivity, broken by the projecting
hummocks. These, as well as the rocks on the shore, consist of a most heterogeneous
mixture (857 - 865). Hardened sandstone (863 - 865,); clay-slate, which shivers into sharp
hard fragments, each tarnished with a glossy coat (866 - 867); large masses of quartz and
schist, rudely intermixed and bound together by a basis of fragmental matter (859 - 860).
/439/Among this confusion there are patches of purely crystalline rock, consisting of red
felspar, quartz, and chlorite (857, 858), which appear to assimilate this tract to some
portions of the district round Gwindu. This conglomerate is seen, at its Northern
termination, reposing upon the clay-slate, which assumes a compact quartzose aspect
(852), and contains concretionary nodules (851). In one spot it consists of crystalline
quartz, through which are dispersed numerous fragments of slate (853). These fragments
have, in many instances, sustained an alteration in character, and become blended with the
quartz. On a weathered surface they decompose, the quartz assuming a cavernous
appearance.
By referring to the sections it may be seen, that the intrusion of the granite in the two
principal districts, has produced effects in opposite directions. In the Northern district, the
dislocation and tilting of the schist lies on the West, the older members having been
upheaved and brought to the surface on that side of the granite, whilst on the East we find
the newer rocks comparatively in a state of repose. In the Southern district the reverse is
the case, and the upheaving of the mica and chlorite schists has taken place to the East, the
old red sandstone being in contact to the West.
Having examined the phenomena which accompany the granite and trap, the next
endeavour will be to explain certain appearances where a cause seems to have been
exerted, similar to that which produced these rocks, though without the actual protrusion
of any volcanic product.
A reference to the localities noted on the Map will be sufficient to shew that there can
scarcely be any part of Anglesea which has entirely escaped the influence of an action so
general as that which formed, the numerous dykes seen bursting through so many parts of
its surface, and we may naturally /440/expect that some places must exhibit traces of this
influence, where the results are more equivocal than those already described.

At Carnel’s Point, 98 the appearances so closely resemble those exhibited on the
confines of the granitic districts, that it seems scarcely possible to ascribe their origin to
the action of a different cause. Upon approaching the Point, a little to the North, the
greywacke is associated with a rock, which at the time I mistook for a conglomerate of
rolled pebbles, but which is composed of concretions running together in the same manner
as the steatitic rock near Bangor (870). This passes to a perfectly crystalline mass formed
of quartz, felspar, chlorite, and mica (871 - 878), in which the traces of a concretionary
structure are sometimes evident (871). In other places the transition to the earthy rocks
which are contiguous, is sufficiently marked (880). The character of the surrounding schist
is singular. In part it appears to have sustained no alteration, but the greater portion
assumes a yellow decomposing aspect, and in some places it passes to a hard
semi -jaspideous mass (883, 884). Rather large crystals of quartz are found attached to
compact masses of the same nature, which are dispersed through these rocks (881, 882).
Another spot, which has strongly the appearance of having been subjected to some
violent disturbing cause of the same nature, occurs at Moel-y-don ferry, on the
Caernarvonshire side of the Menai. The strata of limestone and grit, belonging to the
magnesian limestone, are found confused, tilted, and for several yards, disposed in a most
disorderly manner. The alteration which the substances composing the strata undergo, is
also of a marked description. The sandstone, which in other places is red, becomes white,
hardens, and passes to a compact siliceous stone, resembling white flint (453). In some
places it approaches the common dark chalk-flint (454). It is /441/intermixed with
crystallized limestone and bitter spar (456 - 462), and some portions of the specimens are
in a pulverulent state. The red limestone either becomes very compact and crystalline
(463 - 467), passes to a brown bitter spar (469), or assumes the character of a nearly
arenaceous white limestone (470). About the centre of the disturbed portion, the materials
of the several strata are mixed together (411 - 473), presenting a singular scoriaceous
appearance (474). The dyke which crosses the Menai at this spot, intersects the line of the
disturbed portion at right angles. A little to the North of the ferry where the disturbance
ceases, the sandstone, which is fine grained with small pebbles dispersed through it,
appears to have been hardened and turned white (451), and is here quarried as a whetstone.
The present disposition of the stratified rocks, from the greywacke upwards, seems
strongly to favour the hypothesis which ascribes the formation of the granite and trap to
volcanic action. If we suppose the different portions of each formation to have been once
continuous, their original bearing appears to have been from N.E. to S.W., and their dip
towards the S.E. In every case they terminate with great abruptness against the older rock,
and near the junction they frequently appear to have sustained some violent action.
The singular transition from old red sandstone to quartz rock, on the summit of
Bodafon mountain (p.391), resting upon hornstone derived from the clay-slate (p.373),
appears to be the Northern termination of some volcanic influence which extended
Southwards to Llangefni, and from thence, towards the S.W. to Aberfraw. Hand
98 The oldest form of this name known is the Rood of Cardinals from the early C16th.
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specimens cannot convey a just idea of the appearances exhibited in a quarry of this
hornstone. The irregular intermixture, which takes place in the different shades of colour,
strongly resembles the result afforded by /442/agitating the ingredients of a semi -fluid
mass, and the solid hornstone passes to a blistered schist. Proceeding Southwards, we
come upon a peculiar variety of chlorite schist, in which the quartz forms a homogeneous
basis, and the chlorite or mica lies disposed in parallel laminae (p.369). At the spot where
this occurs furthest to the North, it forms a mass of rock scarcely protruding above the
surface of the swampy ground on the East of Bryngole, and is not easily accessible. From
hence, some patches of schist are found which pass to jasper, and others to the same
translucent, green quartz rock, with a globular structure as that at Llangefni, (p.384). In an
intermediate state, the schist has a fragmental aspect, the fragments drawn out into strings
(243). At Bodorgan, we find a mass of basalt and greenstone protruding in the midst of the
small patch of schist which rises through the grit (p.397). It should seem therefore, that the
disturbing force, which cut off the further extent Westward of the mountain limestone and
coal-measures, has acted upon the old red sandstone, clay-slate, mica-slate, and
chlorite-slate, and that the respective results are quartz rock, hornstone, homogeneous
quartz with scales of mica or chlorite, and jasper or translucent quartz rock. To this list
may be added another substance, equally singular. To the West of the spot where the
chlorite schist passes to quartz rock, North of Llangefni, the grit rises abruptly to the East
of the river, and through it there protrudes a rude mass of white quartz rock (868), which
may be supposed to have resulted from an alteration of the grit, (see P1.XX. Sect. H).
The district lying North and South of a line from Gwalchmai to Llangefni, will, by the
above supposition, be included between two distinct modifications of volcanic action,
which were probably united beneath it. The result, as might be expected, is the utter
confusion and complete alteration of the /443/intervening rocks, the appearance of which
has been already described (p.372). Among other phenomena which tend to confirm this
hypothesis, is the occurrence of several large hummocks of white quartz, scattered over
the surface in the neighbourhood of Trefdraeth (869). They consist of sandstone passing to
quartz rock, and are possibly the remains of grit, from the strata belonging to the
coal-measures; and if so, it is equally possible, that the hard compact limestone found with
the jasper may have been derived from the same source.
A similar explanation will apply to the other districts of this nature, and particularly to
the jaspideous ridge which extends from Llanffinnan to Red-wharf bay, (p.372).
There are a few circumstances connected with the history of the serpentine which
render it probable that this rock is the result of an action impressed upon some of the
limestone beds, dispersed through the chloritic districts.
The general outline of each of the serpentine districts, presents an aspect of great
disturbance, want of stratification, and other appearances usual in a trap formation. At the
Eastern termination of the Southern district, the transition from the chlorite schist to the
old red sandstone is abrupt, and on the Eastern side of the line of junction we meet with a
trap rock, apparently derived from an alteration impressed upon a portion of the latter
formation, a description of which has been given, p.432. The connection between

serpentine and greenstone is equally remarkable at Llanfechell. The patches of serpentine
run S.W. from the principal quarry, and with them are found some which seem
intermediate between that rock and greenstone (589 - 591). Others pass from a compact
and crystalline variety of the latter, including veins of serpentine and epidote, to a more
earthy rock, with a greasy chloritic aspect, containing but few crystals of pyroxene. The
chlorite schist in the neigh/444/bourhood is much hardened, especially in the high ground
to the S.E. of this spot. Veins of epidote are found where the rock approaches the character
of greenstone (992 - 396).
To the West of the pool at Gwalchmai, the chlorite schist is intermixed with limestone,
and a dyke intersects the rock close to a small bed of this mineral. The natural fissures of
the dyke are coated with an unctuous substance resembling serpentine (584), and some
portions of the dyke itself have the earthy chloritic aspect of the greenstone in the
serpentine at Llanfechell (585). Veins of crystallized carbonate of lime are found in it, and
when the primitive rhomb is extracted from them, two of its faces appear finely striated
parallel to the longer axis (586 - 588).
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Conglomerates.
[ Nos. 885 - 913]
There are two tracts laid down in the Map under this denomination, one of which has
been already alluded to, as its connection with the North granitic district appeared to
afford an explanation of its origin. The other, which occurs at the most Northerly point of
Anglesea, possesses a few characters in common with the former, but there is no evidence
to shew that it has resulted from an action of a similar nature. It consists of a most
confused intermixture of chlorite schist, greywacke, clay-slate, large masses of quartz, and
limestone, with several traces of trap., PL. XVIII. Fig. 6.
To the East of Cemmes, the cliff consists of yellow ochre and steatite99 (895), both of
which are there quarried as articles of commerce. They evidently result from the
decomposition of the schistose rocks, and the gradual passage from the solid to the earthy
state is distinct (892 - 894).
The large masses of quartz, which are dispersed through the /445/district, have
sometimes an homogeneous aspect (889), but in general they retain the traces of a coarse
breccia (883 - 887), or sandstone (888), from which they seem to have been derived. In the
midst of the steatite there are some which possess a porous earthy aspect (896).
The limestone, which intermixes with this conglomerate, is the same as that about
Llanfaethlu, and belongs apparently to the chlorite schist (906 - 913). It does not appear to
have sustained any alteration, except in one or two places where it is in contact with some
trap (908). In one spot to the West of Cemmes it consists of small irregular black globules
firmly cemented in a basis of rather lighter colour, which at first sight resembles the traces

99 Talc schist

of an organic structure (909, 910). In another spot where it possesses the same shaly
character as at Llanfaethlu (912) there are slight appearances resembling anthracite (913).
Although the ingredients which compose this conglomerate cannot be said to lie in
distinct strata, still there are several places where a rude kind of alternation is visible,
somewhat like the arrangement which often takes place in a mass of diluvial matter. These
rudely formed beds indicate a considerable dip towards .the North; from which it should
seem, that the conglomerate succeeded the chlorite schist in order of superposition, and
that the present inclined position was impressed upon each at the same time.
Diluvium.
[ Nos. 914 - 980 ]
Deposits of diluvial matter are scattered over each of the chloritic districts which
bound Anglesea to the West. They occur in the form of very obtuse conical hills,100 the
diameters of whose bases varies from about a quarter to half of a mile, and the
/446/surface, in consequence, presents a succession of gentle undulations clothed by
cultivation, the subjacent rock being exposed only in the hollows between them. The
internal structure of these hills is exhibited in several places along the coast to the South of
Llanfaethlu, and also between Monachdy101 and Wilfa. 102 They consist of fine grained
sandy materials deposited in layers, and in several instances it happens, that the coarser
ingredients form the uppermost portion. The rolled pebbles are not numerous, and there
are a few large blocks of schist, greenstone and limestone, dispersed through them.
From Penmon to Beaumaris there is a low cliff of diluvium, through which are
dispersed numerous large blocks of limestone and grit, derived from the coal-measures.
This terminates immediately to the South of Beaumaris, in a mass about sixty feet thick.
The character of this diluvium does not resemble that which is found to the West of the
Island (where it bespeaks a succession of deposition), but forms a rude mass in which the
materials appear to have been brought together by a single effort. A suite of specimens has
been selected from the embedded pebbles. The smallest and most rolled consist of various
granites, traps, and the older stratified rocks. Some of the blocks of limestone and of the
more recent strata, are of very large dimensions, especially as we approach the mountain
lime at Penmon.

Alluvium
Wherever the coast to the S.W. is low, the neighbouring country has suffered from
drifts of sand, which in some places have covered up the soil to a considerable distance
inland, presenting a dreary outline, broken only by a few projecting points of schist. This
sand is still active in making its annual encroachments, if we may judge from the half
buried walls which have /447/been recently built over the low ground on each side of a
road from Newborough towards the N.W.
In the preceding pages it has been my endeavour to relate those facts which appeared
most likely to facilitate the future investigation of the Geology of Anglesea. It cannot be
expected that a first account of any complicated country, should be accurate in all its
details; for, in such cases, the time necessarily consumed in obtaining a clue to the
examination, will seldom leave sufficient opportunity of accurately verifying all the points
of relation, which may exist between contiguous formations.

100 The drumlins which are concentrated on the North-west coast of Anglesey
101 Mynachdy near Llanfairynghornwy; the word means, literally, ‘house of the monks’; however, it is generally
agreed that it does not itself imply a monastery but rather a grange associated with a parent monastery elsewhere.
The word used for an actual monastic house would properly be monachlog. In this case, the site was a grange of
the Cistercian foundation of Aberconway, founded by one or other of the uncles of Llewelyn ap Iorwerth about
1190. After the Edwardian conquest of 1282, the parent house was moved to Maenan some miles up the Conway
valley towards Llanrwst, to make way for the building of the new castle of Conwy. At this time, Mynachdy, until
then the property of the Bishops of Bangor, was given to the Cistercians as part of the compensation they
received for being moved. The Bishop in turn accepted other lands in exchange.
102 Wylfa near Cemais Bay
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